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LONG-HOUR LIGHTING LOADS. 

The advent of the season when the length of the days 
begins almost insensibly to grow shorter suggests the im- 
portance of cultivating long-hour lighting business in antic- 
ipation of the coming fall. Without depreciating the value 
of protracted power load, it is desirable to realize that the 
most extensive motot service cannot wholly offset the adverse 
influence of idle lighting equipment upon the larger economies 
of central-station operation, however beneficial power busi- 
ness may be upon the performance of the generating plant. 
More than once, experienced managers have pointed out the 
tendency of power-service expansion to overshadow the nec- 
essity of adding to the lighting load. Doubtless the profits of 
future central stations will in large measure be reaped from 
the sale of great quantities of electrical energy at extremely 
low unit prices, but the most enduring success demands that 
so far as practicable apparatus employed in distribution shall 
be operated within a close range of its capacity; otherwise 
the system suffers financially from the necessity of meeting 
fixed charges on an excessive investment. * 

The opportunities to secure long-Hour lighting business 
are attractive in almost all communities where electrical serv- 
ice is recognized as reasonable in cost, convenient and safe 
in operation. The great trouble is that the public at large 
does not know the value of a complete electric-lighting serv- 
ice with high-efficiency lamps, and there is a delay in many 
central-station circles to establish rates which bring the ben- 
efits of both long-hour and off-peak lighting-current consump- 
tion home to the average householder and mereantile estab- 
lishment. Considering the efforts put forth to establish the 
small fan motor it is surprising that so much remains to he 
done in the way of installing porch lights, pilot lamps for 
physicians’ night bells and communicating equipment, per- 
manent incandescents at the location of police and fire-alarm 
signal stations, the equipment of steam-railroad stations and 
baggage rooms with modern lighting facilities, and more gen- 
eral use of electricity in mercantile window displays. It is 
true that many of these individual installations are consumers 
of only trifling amounts of current, but the use of long-hour 
lighting service by devices of even small capacity means a 
desirable addition to income when widely distributed. 

Among the larger opportunities for increased lighting 
service of the long-hour type, the average steam-railroad sta- 
tion is one of the most important, although admittedly difficult 
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to secure as a central-station customer in some cases, on ac- 
count of the distance of the officers having jurisdiction from 
the local installation. However unfair it may be to judge 
a town by the appearance of its principal railway stations, 
the fact remains that such buildings are the front doors of 
the community. There is a distinct financial benefit to a grow- 
ing city or town in possessing a well lighted station where 
the waiting passenger can read in comfort, and in most cases 
the service is prolonged until very late in the evening, if 
not maintained all night. The number of lamps required in 
and about such stations is considerable, and even if the com- 
pany’s policy is to cut off a considerable percentage of lamps 
as the evening advances, it is frequently necessary to main- 
tain platform, sign and corridor lights well into the small 
hours. A central-station system will sometimes include, the 
possibility of service in a dozen or more railway stations, but 
even in smaller communities the business is well worth secur- 
ing. Well distributed lighting can be secured throughout 
a modern station much better by electricity than with gas, 
the ordinary central gas chandelier failing entirely to meet 
the conditions of illumination demanded by separate groups 
of patrons located in different portions of the station. From 
a dozen to a hundred or more lamps may easily be required 
in lighting small railway stations, and the revenue from these 
will frequently surpass that from installations containing 
three or four times the number of lighting units, with the 
added advantage of a lower idle investment. 

Electric sign and window lighting continue to offer prof- 


itable earnings to the central station, when maintained upon 


a solid commercial basis. The tendency toward flat rates in 


this service is not seriously objectionable, since the maximum 
demand is known in advance, and there is no necessity for 
providing idle transformer capacity. There is an opportunity 
in many cases to improve the lighting of summer resorts 
within the range of central-station service, including both 
sign and residential work, and an attractive long-hour serv- 
ice is offered by many piers and wharves where boating is pop- 
ular. Thousands of parks and recreation grounds can be 
lighted in better ways at moderate cost if the central station 
in the field is alive to its opportunities. Temporary wiring 
opens the door to many such installations. Hotels and clubs 
are also desirable long-hour lighting consumers, and through- 
out the important field of industrial night work from the news- 
paper office to the hospital there are excellent opportunities 
for the development of improved electric illumination. 


CONVENTIONS ON SHIPBOARD. 

Although the idea of holding a convention on shipboard 
is not essentially a new one, it is a little out of the beaten 
path for those states at least bordering on Lake Michigan. 
There are but few of the states, except those on our coasts, 
which have the opportunity of chartering a boat floating on 
a large body of water, but so successful has the recent con- 
vention cruise of the Minnesota been, and so profitably has 
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the meeting been enjoyed by the members of the Michigan 
Electric Association, that one wonders why this has not been 
done oftener. 

A convention on shipboard offers a number of advant- 
ages to both the members attending and to the salesmen who 
are continually looking out for the placing of orders. In 
the first place it is extremely easy to call members to meet- 
ings, and it is a fact that at this convention each meeting 
was attended by practically every member on board. In 
addition the heat and distracting noises of the city were 
removed, so that the members enjoyed a genuine outing and 
at the same time profited greatly by the subjects presented. 
The fact that the boat was equipped with wireless, and that 
commercial orders were sent in by this means is also rather 
unique. 

Much praise is due to Mr. John A. Cavanaugh, presi- 
dent of the Association, who conceived the idea and applied 
his energies to its successful completion, and to Mr. Herbert 
Silvester, who as secretary and treasurer, assisted in its 
practical accomplishment. The precedent is one which it 


will be well for the Association to follow at future conven- 
tions. 


GOING VALUE. 


The question of the going value of a public utility, as 
distinguished from the value of its physical property, is one 
which has assumed. considerable importance in connection 
with the subject of rate regulation, since it has an important 
influence upon the amount to be allowed for fixed charges. 
The courts have recognized the reasonableness of an allow- 
ance in the capital account for those expenditures which 
have been necessary in building up a business, but which do 
not represent any tangible property which can be appraised 
as constituting part of the investment. 

While the existence of such elements of intangible value 
in a publie utility is generally recognized, there is consider- 
able lack of definiteness in the minds of many as to Just what 
elements should be included in such a ‘‘going value,’’ upon 
the value of which the rates charged should yield a return 
to the stockholder. There is also some difference of opinion 
on this matter among those who have given it close study. 

A recent utterance on this subject by an authority in 
public-utility matters is of interest on account of the very 
clear way in which the elements which should properly enter 


into an estimate of going value are discriminated. In an ar- 


ticle on ‘‘The Regulation of Public Utilities,” in a recent 
issue of The Voter, Chicago, William J. Hagenah says: 
‘‘This value exists by virtue of the utility plant being @ 
live, operating unit supplying service to those customers who 
have been induced to subscribe, thus giving to the company 
an established income in the development of which large ex- 
penditures have been made in one form or another, leading 
to the probable postponement of interest and dividend re- 
turns to the stockholders. Whatever single method should be 
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followed for determining the measure of such going value, 
the final calculation should be tempered with a consideration 
of fairness to all interests and a regard for the historical con- 
ditions under which the industry was developed. 

“A public service corporation is entitled both by common 
law and by statute to a reasonable return upon its investment. 
If a given rate schedule yields more than a reasonable return 
tc the investor it is an injustice to the public, and the rates 
should be lowered. If the rates fail to produce sufficient reve- 
nue, the investor is not receiving that return to which he is 
entitled by law. If he has received a reasonable return each 
year on his investment from the beginning of the enterprise, 
justice would seem to be satisfied, at least as against the pub- 
lic, without allowing any increase in the value of the property 
which produced that income to represent gomg value. If the 
investor has failed to receive each year that amount which 
constitutes a reasonable return, he should be permitted to 
charge rates sufficiently high to reimburse him for early losses, 
or such losses should be considered as costs of developing the 
business, and their addition to the value of the physical prop- 
erty permitted. Such additions, from an equitable standpoint 
at least, may be said to constitute the correct going value of 
a public service corporation. 

“New plants seldom yield a return on the investment 
during the first year of operation. In fact, it is more likely 
to require a number of years of continuous effort to establish 
a business on a firm basis. The history of public utilities 
clearly shows that many of such plants have not reached a 
position of profit to the investor until many years after their 
construction. During the earlier years a large amount of 
money is required for development purposes. Where a cor- 
poration is in possession of adequate capital, expenditures of 
this character can be made without serious loss to the stock- 
holders; but where, as is almost universally the case, the busi- 
ness is developed out of the earnings at the expense of interest 
and dividend payments, a deficit will result. When a corpora- 
tion is earning less than its operating expenses, interest and 
depreciation, it is absolutely necessary that the stockholders 
make further payments for development purposes. Where a 
small surplus is earned, such amount may be used for de- 
velopment purposes, but it is at the expense of the stock- 
holders’ right unless such development requirements are rec- 
ognized in the capital. If the development cost is not met 
out of the earnings, it must be met directly by the sale of 
securities, which becomes a liability against the plant. 

“The amount by which the earnings fail to meet the 
Operating expenses and the return on the investment creates 
deficits which constitute the cost of building up the business. 
Just ag supervision, interest and insurance during construc- 
tion are expenditures to be added to the construction cost of 
the plant, so the deficits representing the amounts by which 
the stockholders have failed to receive their reasonable return 
art costs to be added to the value of the physical plant in order 


to show the complete investment which has been made in the 
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industry as a live, going concern. The investor has a right 
to expect reimbursement for such losses. They are legitimate 
costs of business. 


‘* As an offset in favor of the public, equity also requires . 


that if the deficits incurred in building up the business are to 
be regarded as a part of the investment, any surplus earn- 
ings, over and above a reasonable return on the legitimate 
investment, should also be taken into consideration. If the 
utility has earned in its later years a large profit because of 
favorable rate schedules, this excess above a reasonable returm 
should be considered as a reimbursement for some of the early- 
losses. The rule of justice should work in both directions.’” 

Speaking of the value of a franchise, he says: 

‘Tf a franchise possesses any public value it must be 
such a value as will inure to the owners of the franchise be- 
cause of the exercise of the privilege conveyed, subject to the 
legal and moral limitations surrounding it. Any value based’ 
on excessive rates is purely commercial and does not exist as: 
against the public, since the franchise cannot justly be exer-. 
cised for that purpose. Since a utility is at all times author-. 
ized to charge rates which will yield reasonable returns, it: 
may be assumed that any commercial value which attaches: 
to the franchise is due to the general desire on the part of 
capital to seek an investment from which a reasonable return 
can always be obtained without serious risk to the invested 
principal. 

“It is apparent that no allowance should be made for 
franchise value unless the grantees have actually paid for 
such right. It does not necessarily follow that a franchise 
has no value. On the contrary, the franchises of large utili- 
ties are very valuable from a commercial standpoint, but 
when such rights are grants from the people to the companies 
without payment therefor, or without any restriction on the 
freedom of their most liberal exercise, the utilities have no 
investment as against the public upon which the public can 
be expected to pay a reasonable return. 

‘It may be accepted as an elementary proposition, the 
correctness and justice of which must appeal to every mind, 
that a franchise to operate a public utility should be granted 
with the least possible restriction in order not to increase the 
capital investment, and that the company when once supplied 
with the franchise should be left to develop its business with- 
out hindrance or restraint in order that a low rate for service 
may ultimately be obtained. To charge a large sum for the 
franchise only adds to the interest burden to he carried.” 


Mr. Hagenah has been actively engaged in the appraisal 
of public utilities in rate cases which have come before the 
Wisconsin Commission and he has also been engaged recently 
in the appraisal of the properties of the telephone and gas; 
companies operating in the city of Chicago. His views in 
these matters have been already supported in part by the 
decisions of commissions and courts, and in consequence are 
entitled to the close study of those interested in publie utili- 
ties and their regulation. 
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AMERICAN INSTITUTE OF ELEC- 
TRICAL ENGINEERS. 


. ANNUAL CONVENTION HELD IN CHICAGO, 
JUNE 26 To 30. 


The twenty-eighth annual convention 
of the American Institute of Electrical 
, Engineers was held in Chicago, June 
26 to 30. The headquarters of the In- 
stitute were established at the Hotel 
Sherman and the attendance was in 
excess of that reached at any previous 
convention. | 

The convention was formally opened 
with a brilliant reception and dance in 
the grand ball room of the Hotel Sher- 
man on Monday evening, June 26. 
The reception was followed by dancing 
and.during the evening a delightful 
collation was served. 

Among those in attendance at the 
reception were B. J. Arnold, A. W. 
Berresford, H. M. Byllesby, F. B. 
Crocker, Gano Dunn, Louis A. Fergu- 
son, John F. Gilchrist, F. S. Hunting, 
Dugald C. Jackson, J. W. Johnson, E. 
B. Katte, A. S. Langsdorf, R. C. Lan- 
phier, P. M. Lincoln, John W. Lieb, S. 
G. McMeen, N. J. Neall, II. E. Niesz, 
Ralph W. Pope, D. B. Rushmore, 
Charles F. Scott, C. E. Seribner, George 
F. Sever, Frank J. Sprague, S.. D. 
Sprong, B. E. Sunny, C. P. Steinmetz, 
S. S. Wheeler, and H. M. Wilson. 

The first technical session was called 
to order at 10:00 a. m. Tuesday morn- 
ing, June 27, by President Dugald C. 
Jackson, who introduced M. Hoyne, 
who, on behalf of Mayor Carter H. 
Harrison, welcomed the members and 
guests of the Institute to the City of 
Chicago. 

President Jackson then delivered the 
annual address. He called attention 
to the qualifications whieh the stand- 
ards of professional conduct implied 
today, these standards placing the pro- 
fessional man in a position which de- 
mands from him an attitude of service 
and of leadership. He must have a 
masterly knowledge, in addition to 
skill in a vocation. He must deal prac- 
tically in the affairs or needs of men. 
His duties must be performed with a 
disinterested spirit in addition to the 
vocational spirit of earning his liveli- 
hood. Such men have a duty to the 
public and in the performance of that 
duty they must exert their influence 
on that thought and purpose of the day 
which affects the welfare and progress 
of the nation. The members.of the 
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Institute as electrical engineers cannot 
escape that duty if they wish to main- 
tain the professional character of their 
occupation. 

Prof. Jackson analyzed the tendency 
of the day in the building up of great 
corporate interests and the very im- 
portant place occupied by the engineer 
in shaping the distinies of these cor- 
porations in their relation to the com- 
munity and to the world in general. 
The abatement of war eliminates to a 
considerable degree the activity of the 
military engineer and the construetive 
engineer is essentially occupying the 
field of greatest opportunity. 

Engineers have a set duty as pro- 
fessional men who are trained and ex- 
perienced in straight thinking to use 
their influence for the establishment 
and support of right and reason in the 
dealings between the public and the 
public service corporations. The prob- 
lems surrounding the publie service 
companies in American cities and their 
relations to the citizens should receive 
particular attention by members of the 
Institute, for those problems and those 
relations have been largely brought to 
their present importance and promi- 
nence through the activities of elec- 
trical engineers. | 

The balance of the meeting was de- 


voted to the reading and discussion of 


technical papers on various phases of 
electrical engineering, including power 
station design and operation, electric- 
lighting, railways, industrial power, 
telegraphy and telephony, and high- 
tension transmission. There were a 
number of notable features of enter- 
tainment. S 
A full report of the technical pro- 
ceedings with abstracts of the papers 
and of the principal points brought out 
in the discussion will be published in 
the next issue of the ELECTRICAL Rer- 
VIEW AND WESTERN ELECTRICIAN. 
' —eo 
American Institute of Chemical Engi- 
neers. 
The third semi-annual meeting of the 
American Institute of Chemical Engi- 


neers was held at the Congress Hotel,- 


Chicago, from June 21 to 24. Among 
the topics on which papers were pre- 
sented were: chemical-engineering 
edueation, methods of attacking chem- 
ical industrial problems, industrial 


chemical caleulations, practical value of 


ealorifie tests on anthracite coal, ete. 


There were numerous excursions to 
industrial plants in the vicinity. 
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Independent Telephone Company Plans 
Invasion of Greater New York. 
Announcement has been made of the 
plans of an independent automatic tele- 
phone company to operate in Greater 
New York, and it is understood that a 
franchise will be sought through the 
purchase of the property of the Ameri- 
ean District Company of Brooklyn. It 
is understood that the new move is 
backed by Western capital which may 
be identified with the interests that are 
establishing automatic service in Chi- 
cago. The American District Tele- 
graph Company of Brooklyn has al- 
ways limited its business to messenger, 
patrol and burglar-alarm service, and 
operates under a charter given it by 
New York under the laws of 1848. 
which give it the right to engage in the 
telephone and telegraph business and 
to string wires anywhere in the State. 
l n i 
Increase in Production of Mica. 
The total value of the mica produced 
in the United States in 1910, according 
to the United States Geological Survey, 
amounted to $337.097, exceeding by 
$56.568 the value of the production of 
1909, and was greater than in any other 
vear except 1907, when it amounted to 
$392,111. The production of sheet mica 
amounted to 2,476,190 pounds, valued 
at $283,832, an increase of 666,603 
pounds in quantity and of $49,350 in 
value, as compared with the output cf- 
1909. The production of scrap mica 
amounted to 4,065 tons, valued at $53,- 
265, a decrease of 25 tons in quantity 
and an increase of $7,218 in value, as 


compared with 1909. 


The production came from seven 
States: North Carolina, South Carolina. 
South Dakota, New Hampshire, Colora- 
do. New Mexico, and Massachusetts, 
named in the order of the value of their 
output. The electrical industry cou- 
sumes by far the greatest part of the 
sheet mica produced. The rough blocks 
as obtained from the mines generally 
vield only a small percentage of trimmed 
sheet mica, ten per cent being a very 
high vield. 

ni OE E O 
Music by Telephone. 

A company which was recently or- 
ganized in New York has for its pur- 
pose, the transmission of music by tele- 
phone. The capital of the company is 
$1,000,000. It is announced that trans- 
mission lines are to be run from New 
York to Buffalo passing through Al- 
bany and intermediate cities. 
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Charles F. Scott. 

In these days of intensive cultivation 
upon the part of the technical student 
it is fortunate that there are available 
as instructors to the aspiring engineer 
men who by breadth of experience, by 
technical training, and by special gift 
are eminently suited to act as preceptor 
and guide in the formulating of those 
impressions which are essential if the 
groundwork be well established. Du- 
gald C. Jackson, president of the Amer- 
iean Institute of Electrical Engineers, 
in his address at the annual convention 
of the Institute in Chicago this week, 
points out that the profes- 
sional man must have a mas- 
terly knowledge of his sub- 
ject as well as being skillful 
in the details that appertain 
to the application of this 
subject as an avocation. The 
demands upon the integrity 
and ability of electrical en- 
gineers in their relation to 
and their activity in the 
affairs of men make it highly 
desirable that in their in- 
structors they find ripe ex- 
perience, clear and clean 
perception of the fundamen- 
tals underlying the art and 
science, and in personality 
those desirable characteris- 
ties which it is the ambition 
of right-thinking men to 
emulate. Consequently, the 
announcement of the ap- 
pointment of Charles F. 
Neott to the chair of elec- 
trical engineering at Yale 
University is a matter for 
commendation and is a 
souree of gratification that 
American engineering has 
produced such a type of pro- 
fesional utilitarianism as 
Mr. Scott represents. 

Charles F. Scott has been well and 
favorably known to the electrical fra- 
ternity for a long period. He was born 
in 1864, at Athens, O., his early educa- 
tion being obtained at the Ohio Uni- 
versity of Athens and later at the Ohio 
State University of Columbus, from 
which latter he graduated in 1885 with 
honors. He subsequently took a post- 
graduate course at Johns Hopkins Uni- 
versity, at the same time teaching in 
the Baltimore & Ohio Railroad appren- 
tce school. He then went into con- 
struction work with a company that 
was installing an alternating-current 


lighting plant in the Baldwin Locomo- 
tive Works. 

Mr. Scott entered the testing depart- 
ment of the Westinghouse Electric & 
Manufacturing Company in the sum- 
mer of 1888, commencing on night duty 
in the dynamo room, from which he 
graduated to the laboratory, where he 
assisted Nikola Tesla in his work on 
alternating-current motors. Later on 
he was given charge of the experimental 
work of the Tesla motor. After a time 
he was appointed assistant electrician. 
In 1897 he was made chief electrician 
of the company, continuing in that 


CHARLES F. SCOTT. j 
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post until 1904, when he became con- 
sulting engineer of the company, which 
position he has held ever since. 

Mr. Scott has represented the West- 
inghouse interests upon many notable 
oceasions, has contributed a great many 
papers and reports to the national en- 
gineering societies, has been a prolific 
contributor to the technical press and 
has taken a Iéading part in the discus- 
sion of various phases of electrical de- 
velopment before the American Insti- 
tute of Electrical Engineers and other 
technical and engineering societies. He 
has given the subject of the education 
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of the electrical engineer a great deal 
of study and his addresses on this sub- 
ject have indicated a comprehensive 
knowledge of the duties and require- 
ments of the competent instructor and 
his relation to the peculiar human 
problem presented by the technical stu- 
dent. 
-= Mr. Scott was president of the Engi- 
neers’ Society of Western Pennsylvania 
in 1902 and was president of the Ameri 
can Institute of Electrical Engineers in 
1902 and 1903. He was chairman of the 
building committee and has always been 
an indefatigable worker in the cause of 
his brother engineers. He 
has been an ardent advocate 
of the system of sections and 
branches in the American In- 
stitute and has taken a very 
active and personal interest 
in their success. 
— eo 
Resistance of Mercury at 
Very Low Temperatures. ` 
In the Evectrican RE- 
VIEW AND WESTERN ELEC- 
TRICIAN for June 24, results 
of experiments carried on by 
H. Kamerlingh Onnes, pro- 
fessor at the University of 
Leyden, on the resistance of 
gold and platinum at very 
low temperatures, were given. 
He has recently carried out 
similar experiments upon the 
resistance of pure. mercury 
at the low temperatures 
which are obtainable by the 
use of liquid helium. 
It was found that the re- 
sistance of solid mercury at 
13.9 degrees on the absolute 
scale is 0.034 times the re- 
sistance at zero degrees centi- 
grade (extrapolated): at 4.3 
degrees it is 0.00225, while 
at 3.0 degrees absolute it 
falls to less than 0.0001. These experi- 
ments add weight to the opinion pre- 
viously expressed that the electrical re- 
sistance of pure metals, if brought to 
the absolute zero, would become zero, or 
at least differ inappreciably from zero. 
In the course of these experiments it 
was demonstrated that liquid helium is 
an excellent insulator. It was conse- 
quently possible to make the resistance 
measurements with bare wires. It was 
also shown that liquid helium could be 
successfully transferred from the appa- 
ratus in which it was liquified to an- 
other vessel. 
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Annual Conventions of the Master 
Mechanics’ Association and the 
Master Car Builders’ Association 
at Atlantic City. 

The annual convention of the Master 
Mechanies’ Association was held at At- 
lantic City, N. J., June 14, 15 and 16. 
The sessions were devoted to a consid- 
eration of reports of various commit- 
tees and on Friday the following offi- 
cers were elected: President, H. T. 
Bentley, Chicago & Northwestern; 
first vice-president, D. F. Crawford, 
Pennsylvania Lines; second vice-presi- 
dent, T. Rumney, Erie; third vice-presi- 
dent, D. R. MacBain, Lake Shore & 
Michigan Southern; treasurer, Angus 
Sinclair; executive committee mem- 
bers, C. A. Seley (C. R. I..& P.), E. W. 
Pratt (C. & N. W.) and J. F. Walsh (C. 
& 0.). 

The annual convention of the Master 
Car Builders’ Association was held on 
June 19, 20 and 21, a number of import- 
ant reports being read and discussed, 
and the following officers were elected: 
President, A. Stewart, Southern Rail- 
way; first vice-president, D. F. Craw- 
ford, Pennsylvania Lines; second vice- 
president, C. E. Fuller, Union Pacific; 
third vice-president, M. K. Barnum, 
Illinois Central; treasurer, J. S. Lentz, 
Lehigh Valley. The Executive Com- 
mittee is composed of F. W. Brazier, 
(N. Y. C.); C. A. Schroyer, (C. & N. 
W.); and A. Kearney, (N. & W.) 

The exhibit of the Railway, Supply 
Manufacturers’ Association was very 
complete. The following. companies 
were among those making elaborate ex- 
hibits: 

Dearborn Drug & Chistiieal Works, 
Chicago, Ill.; Joseph Dixon Crucible 
Company, Jersey City, N. J.; Edison 
Storage Battery Manufacturing Com- 
pany, Orange, N. J.; Electric Controller 
& Manufacturing Company, Cleveland; 
Electric Storage Battery Company, 
Philadelphia, Pa.; Fairbanks, Morse & 
Company, Cinza; Ill. ; General Elec- 
tric Company, Schenectady, N. Y.; H. 
W. Johns-Manville Company, New 
York, N. Y.; Kerite Insulated Wire & 
Cable Company, New York, N. Y.; 
Pyrene Manufacturing Company, New 
York, N. Y.; Sprague Electrice Works 
of the General Electric Company, New 
York, N. Y.; United States Light & 
Heating Company, New York, N. Y.; 
Westinghouse Electric & Manufactur- 
ing Company, Pittsburg, Pa.; Westing- 
*bouse Lamp Company, Bloomfield, N. 
2J.; Westinghouse Machine Company. 
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At the annual meeting of the Sup- 
ply Manufacturers’ Association the 
president announced that last year the 
exhibits aggregated 71,453 square feet, 
whereas this year they covered 76,110 
square feet. The number of exhibitors 
in 1910 was 238, and this year the num- 
ber was 250. 

The report of the nominating com- 
mittee presented the names of B. E. D. 
Stafford, Flannery Bolt Company, 
Pittsburg, Pa., for president, and Sam- 
uel G. Allen, Franklin Railway Supply 
Company, New York city, for vice- 
president. These gentlemen were 
eleced unanimously. Subsequently 
President Stafford announced the fol- 
lowing officers and committees for the 
convention of 1912: 

Treasurer—Herbert I. Lord. 

Secretary—John D. Conway. 

Finance committee—Charles P. 
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Electric-Vehicle Contest. 

A demonstration of electric pleasure 
vehicles, out of the ordinary, was the 
‘‘suburbaning contest’? held on June 
14 by the Electric Automobile Dealers’ 
Association of New York City. Differ- 
ing from usual runs, the object was 
neither speed nor distance, but rather 
the exposition of the virtues of the elec- 
tric for suburban use on the part of 
the average individual. 

Four experts covered the course in 
the various cars entered, and each of 
these men estimated the time in which 
the trip should be made in order to af- 
ford the most pleasure and recreation. 
For the keenest enjoyment of an auto- 
mobile trip when diversion and seeing 
the country are the only objects sought 
it is quite generally conceded that the 
speed should not exceed fifteen miles 
per hour. So the average time of the 
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Storrs (chairman), 
George N. Riley. 

Exhibits committee—J. Will Johnson 
(chairman), E. H. Walker, John R. 
Blakeslee and Frank J. Lanahan. 

Badge committee—E. H. Walker 
(chairman), Samuel Allen and Lucien 
C. Brown. 

Entertainment committee—Philip J. 
Mitchell, chairman. (Mr. Mitchell will 
name the members of the committee at 
some future time.) 

Enrolment committee—Oscear F. Ost- 
by, chairman. (Mr. Ostby will name 
his committee later. ) 

Transportation committee—George S. 
Stuart, chairman, (The makeup of the 
committee will be prepared later by 
Mr. Stuart.) 

One of the features of both the Mas- 
ter Mechanics’ and Master Car Build- 
ers’ conventions was the excellent Con- 
vention Daily published by the Railway 
Age Gazette. 


A. C. Ashton and 


CONTEST. 


four experts was set as the ideal time 
for the course. 

The route laid out covered 38.6 miles 
over a beautiful section of Long Island. 
The start and finish were at Columbus 
Circle and luncheon was served at Bell- 
rose. Eleven cars were entered; two 
Rauch & Lang; four Detroits-and five 
Bakers. Since the prize did not call for 
strength or the skill of professional 
chauffeurs, ladies were welcome, and 
Mrs. C. Y. Kenworthy drove one Rauch 
& Lang ear, while Mr. Kenworthy 
piloted another. Entrants were divided 
into two classes; Class A, for gentlemen, 
and Class B for ladies. 

The judges decided that the normal 
time for the run was three hours and 
thirty-one minutes. The winner of the 
Class A prize proved to be R. E. Dar- 
ling, driving a Detroit, whose time for 
the run was three hours and twenty-sev- 
en minutes. Mrs. C. Y. Kenworthy won 
the Class B. prize. 
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Electrical Equipment of a Naval Training School. 


Generation, Distribution and Utilization of Electrical Energy at the Recently Completed Great Lakes Station. 


(onsiderable importance attaches to 
the opening, on July 1, of the $3,500,000 
United States Naval Training Station, 
Great Lakes, located at North Chicago, 
Ill, on account of its being the most 
comprehensive institution of its charac- 
ter in existence and also on account of 
its being the first inland station for 
naval recruits. 

From an engineering point of view 


Other work of unusual interest was 
the construction of a timber and con- 
crete sea wall surrounding the entire 
inner basin; the construction of a pile 
revetment 600 feet in length for the 
protection of the sewage-disposal plant ; 
a timber-crib sea wall was constructed 
to make a site for the location of a 
power house and filtration bed; a pipe- 
conduit bridge was constructed across 


house, brig, stable, boat house, com- 
mandant’s house, thirteen houses for 
officers’ quarters, a hospital building, 
a hospital-laundry building, sewage- 
disposal plant, water and filtration 
plant. In addition, there is now under 
contract a modern five-ton garbage 
crematory. All of these buildings are 
completed and accepted with exception 
of the hospital, on which there is a but 


GENERATING ROOM AT GREAT LAKES STATION. 


much of interest has been accomplished. 
The reservation presented to the Gov- 
froinent for the station comprises 182 
acres, fronting on Lake Michigan. Four 
deep ravines extended over this tract, 
Which added greatly to the difficulty of 
‘onstructing the various buildings with 
any degree of symmetry. However, as 
the plans called for an inner basin on 
the lake front, over 60,000 cubic yards 
of material were excavated from the 
site of this basin and deposited in the 
ravines, and one of the ravines thus 
filled was used as a building site. 


the main ravine to carry sewer, water 
and heating pipes and electrical trans- 
mission lines; one ornamental concrete 
arch bridge and one steel bridge were 
constructed along the driveways across 
ravines. © 

Forty-one buildings have been con- 
structed, these comprising the adminis- 
tration building, instruction building, 
drill hall, power house, mess hall and 
galley, four main barracks, main guard- 
house, receiving guardhouse, receiving 
building, receiving galley and laundry, 
six receiving barracks, general store- 


a relatively small amount of work yet 
to be done. The buildings are all of re- 
inforced concrete, brick and.steel with 
fireproof concrete roofs: It has been 
estimated that the cost of constructing 
the buildings was eighteen cents per 
cubice foot. = 3 
Briefly stated, the buildings are lo- 
cated as follows: Fronting Sheridan 
Road are the receiving buildings, which 
appear to be isolated on account of a 
thickly wooded tract and a ravine 
which separate them from the station 
proper. Immediately east of this tract 
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are the four barracks, with the mess 
halls, guardhouse and stable due north. 
The barracks are at the extreme west 
of a forty-acre parade ground; the ad- 
ministration building being at the east- 
ern extremity. North of the parade 
ground, extending from the barracks to 
the administration building, is the drill 
hall, instruction building and store- 
house. The officers’ quarters are east 
of the administration building, fronting 
Lake Michigan, and the power house 
is on the shore of the lake at the north- 
east extremity of the tract. 

The power plant is a central heating 


and power plant for the entire station, ` 


supplying heat, light and power to all 
of the buildings. The station is de- 
signed at the present time for 1,500 
men, but the grounds have been so 
laid out and the power-plant building 
so designed as to be capable of ready 
expansion to a probable ultimate ca- 
pacity of 2,500 men. 

The power-plant, building, three 
stories high, houses the central heating 
plant, the electrical machinery, the 
water and fire-service equipment, the 
refrigerating plant, and the station 
machine shop, together with the usual 
offices, toilet rooms, ete. The problems 
of coal handling and water pumping 
were considerably simplified by locat- 
ing the power house at the foot of the 
bluff, approximately at lake level, 
some seventy feet below the level of 
the main plateau, on which the main 
buildings are located. The building 
is founded on piles and is of fireproof 
construction throughout, being of brick 
and terra-cotta, and conforming in gen- 
eral to the architecture of the other 
buildings of the station. 

The boiler room on the first floor is 
ninety feet long by forty feet wide and 
houses six 300-horsepower Babcock & 
Wileox standard 150-pound-pressure 
boilers, in three batteries of two boil- 
ers each. A view of this installation 
is shown in one of the accompanying 
illustrations. There is ample room for 
doubling this boiler capacity, and the 
circular brick stack, 180 feet high and 
11 feet 6 inches in diameter, is de- 
signed for such increased boiler ca- 
pacity. 

The stokers are the Roney type, with 
n grate surface of sixty-four feet per 
stoke, and with an unusual arch depth 
of eight feet; this increased depth 
being a protection against smoke. 

The coal is handled by gravity from 
bottom-dump ears, which are run from 


the spur track connecting with the Chi- 
cago & Northwestern Railway across 
the trestle connecting the power-house 
roof with the main plateau. This spur 
also connects with the Chicago & Mil- 
waukee Electric Railroad, the necessary 
trolley conections being made. These 
cars dump the coal into steel hoppers 
suspended from the railroad track into 
an electrically propelled and operated 
coal crusher which has a capacity of 
some sixty tons per hour. This coal 
crusher, which is equipped with a 
twenty-five-horsepower motor, is lo- 
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from which the ashes are distributed 
along the beach south of the power 
house by cars traveling on an indus- 
trial track. The cinders thus depos- 
ited become an aid in building up and 
maintaining the beach, protecting the 
bluff from erosion by the lake. The 
boiler room is also provided with seven 
Foster automatic non-return boiler 
stops by means of which the boilers 
can be cut out, in case of emergency 
or when making repairs, from any part 
of the station. 

All coal is bought on the British-ther- 


POWER PLANT. RAILWAY TRESTLE ON LEFT CARRIES ALL SERVICE PIPES AND LINES 
TO TUNNEL ENTRANCE. 


cated between the railroad track and 
the roof of the boiler room, as shown 
in one of the illustrations. The coal 
drops from the coal crusher directly 
into coal bunkers, having a capacity of 
500 tons, which are directly over the 
boilers. From the bunkers the coal 
falls through traveling chutes directly 
into the Roney stokers, the chutes being 
equipped with weighing scales. The 
ashes drop by gravity into the sub- 
basement below the boiler room into 
ash cars which connect with a hydraulic 
ash hoist. This elevates the ashes about 
seven feet to the power-house grade, 


mal-unit basis, the specifications call- 
ing for at least 12,000 units, although 
no premium is offered for excess. No 
coal is accepted unless delivered in 
bottom-dump cars. 

All high-pressure steam piping is of 
welded steel, no cast joints being em- 
ployed. The main steam header is ten 
inches in diameter, with eight-inch 
auxiliary bends leading from it to the 
engines, ; 

The boiler room and engine room 
are located on the first floor of the 
plant, a fireproof brick wall separat- 
ing the two. The engine room is also 
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ninety feet long by forty feet wide. 
As may be seen in the accompanying 
general view, the main generating units 
are located in a row in the center of 
the room, the switchboard being in- 
stalled on a gallery at the west end. 

In the engine room there are three 
lia-kilowatt Western Electric, 2,300- 
volt, sixty-cyele, three-phase alterna- 
tors, direct connected to three eighteen 


forty-five-kilowatt, 125-volt compound- 
wound generator running at 1,200 revo- 
lutions per minute, connected to a 
sixty-cycle, three-phase, 2,300-volt 
squirrel-cage induction motor. A 
seven-ton hand train is placed in the 
engine room. 

The switchboard is of blue marble, 
comprising fourteen panels. . From 
right to left, facing the switchboard, 


PORTIGN OF BOILER ROOM. 


by thirty-six-inch simple horizontal 
non-condensing Bates heavy-duty Cor- 
liss engines, operating at 120 revolu- 


ICE MACHINE. 


tons per minute, of 250-horsepower 
“pacity each. Foundations are con- 
structed for a fourth unit to be in- 
taled when required. There are two 
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_ *elters, one engine-driven set con- 
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Sting of 47 .-kilowatt, 125-volt com- 
ao generator running at 300 
oe es per minute, direct con- 
a 0 an 11 by 10 Ames horizontal 
ia engine ; and one motor-generator 

visistng of a Western Electric 


these panels are divided as follows: 
Two exciter panels, three generator 
panels, one blank, one totalizing panel, 
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which is pumped from the central 
power plant. Located directly back 


of the boilers there are two ten-inch- 


horizontal double-suction centrifugal 
D’Olier pumps direct conneeted by 
flexible couplings to two 150-horse- 
power Kerr high-pressure steam tur- 
bines operating at 2,300 revolutions per 
minute. These pumps, which are shown 
in one of the accompanying illustra- 


TURBINE-DRIVEN PUMP. 


tions, have a capacity of 2,500 gallons 
per minute. Although the steam con- 
sumption of these units is high, this 
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CIRCULATING BRINE PUMP. 


six feeder panels, and one station 
panel. The board is equipped with the 
usual complement of instruments and 
all are of Westinghouse make, with the 
exception of the Tirrill regulator for 
regulating the voltage. There are five 
outgoing feeders and three are cir- 
cuits, the latter being equipped with 
Western Electric regulators. 

All direct radiation throughout the 
buildings is supplied by hot water, 


does not reduce the efficiency of the 
plant, as the steam is condensed in the 
exhaust heater for heating the circu- 
lating water. 

The other pumps, with the exception 
of the two American boiler-feed pumps, 
are located in the basement. The main 
service pump for water service igs a 
compound 10 by 16 inch, with a capa- 
city of 400 gallons per minute. In ad- 
dition there are two Underwriters’ fire 
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pumps, each 16 by 9 by 12, with a capa- 
city of 750 gallons per minute against 
a pressure of 150 pounds. The fire 
pumps and mains have been so de- 
signed as to be capable of throwing 
from four to six fire streams to the 
top of any building. 

In addition to the hot water which 
is circulated for all direct radiation, 
there is also supplied to each building 
live stream which supplies the stacks 
for the ventilating fans, for cooking 
purposes in the gallery, and for use in 
the main laundry of the station; also 
for supplying hot water for bathing 
and domestic purposes, for the swim- 
ming tank, disinfecting, etc. The hot- 
water circulating system is that known 
as the Evans-Almirall system. 

Also located in the basement in an 
isolated room adjoining the pump 
room, there is installed a complete ice- 
making and refrigeration equipment. 
The ice machine is a thirty-ton single- 
acting vertical machine of York manu- 
facture. The freezing room is provid- 
ed with ninety-nine 200-pound cans. 
Brine is circulated, by means of a cir- 
culating pump driven by a five-horse- 
power motor, to the various ice boxes 
in the galleys. The plant is equipped 
with a motor-driven brine agitator, the 
motor being of three-horsepower capac- 
ity with vertical shaft. In connection 
with the ice plant there is installed a 
recording steam meter which measures 
the amount of steam consumed by the 
ice machine. 

The mezzanine floor of the plant is 
fitted up as a store room, and a fully 
equipped machine shop is located on 
the third floor. The machines installed 
comprise a lathe, drill presses, shears, 
pipe-bending machines and all are 
driven by individual induction motors. 
The machine shop is also equipped with 
an oxy-acetylene welding outfit. 

One of the features of the Naval 
Training Station is the comprehensive 
system of tunnels, connecting practi- 
ally all of the buildings, in which the 
steam and hot-water pipes and elec- 
trical distribution mains are carried. 
The tunnel is 6 by 6 feet square and 
its approximate length is 3,500 feet. 
All branches are carried in concrete 
slab conduit. Outside the tunnel the 
electrical mains are carried in vitri- 
fied conduit. 

Elaborate provision has been made 
for filtering and storing the water used 
in the plant and distributed to the sta- 
tion. A water-intake pipe fourteen 


inches in diameter extends out into the 
lake 1,200 feet and the water is pumped 
into a modern gand filtration plant, 
housed in an isolated building direct- 
ly opposite from the power plant. An 
interior view of this building is shown 
in one of the accompanying illustra- 
tions. | 

The interior is divided into two bays, 
one for the raw water and one for the 
filtered water. The raw water is fil- 
tered through four feet of sand and 
then enters the storage basin where it 
is held ready for use. A pump, driven 
by a two-horsepower motor, delivers 
the water to the power plant where it 
is first measured and then distributed 
to the various stand pipes. The filtra- 
tion plant is of sufficient size to filter 
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The ares used for exterior lighting are 
of the series type. 

Motors have been extensively em- 
ployed in all departments of the sta- 
tion, the total capacity aggregating 350 
horsepower. In addition to the eleva- 
tor motors in the administration build- 
ing and hospital there are a number 
of motors driving ventilating fans for 
the indirect heating of the larger build- 
ings; motors in the kitchen for operat- 
ing ice cream freezers, dough mixers, 
vegetable parers, and bread slicers. 

All motors are controlled from sep- 
arate starting panels and all lighting 
and power circuits are carried in iron 
conduit concealed in the walls. 

In the hospital, which is isolated from 
the other buildings, every modern con- 


TRAVELING COAL CRUSHER OVER BUNKERS. 


200,000 gallons of water daily, and has 
storage capacity for 400,000 gallons. 
Upon leaving the station the current 
is transformed to 110 volts for light- 
ing and 220 volts for power, by means 
of subway transformers located in the 


tunnel. Tungsten, tantalum and car- 


bon lamps have been used extensively 
for interior illumination, an exception 
being the immense drill hall where 
sixty-six multiple, 110-volt, sixty-cycle 
are lamps are installed. The entire 
grounds, driveways, and bridges are 
illuminated by are lamps suspended 
from standard steel posts. There are 
approximately 8,000 incandescent lamps 
and 140 arc lamps installed, 100 of the 
latter being used for interior lighting. 


venience has been employed. One of 
the features of the electrical installa- 
tion in this building is the visual sig- 
nal system. When a patient calls a 
nurse a white light, of candlebra size, 
is lighted at the nurses’ station and also 
over the door of the room in which the 
patient is calling. These lamps remain 
lighted until cut out by an automatic 
switch installed ‘in the door jam of the 
room. There are also emergency 
switches in each room, which on being 
closed, light a red lamp in similar posi- - 
tions. In the diet pantry of the hospi- 
tal provision is made for electrice cook- 
ing on a small scale. The hospital is 


also provided with individual refriger- 
ating plant. 
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Another point of interest at the 
Training Station is the electric clock 
system, a master clock controlling all of 
the secondaries. 
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Werld Dictionary of Scientists. 

The need of a book of reference con- 
taining the names, appointments and 
achievements of the world’s foremost 
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MAIN SWITCHBOARD. 


The station has been constructed un- 
der the command of Rear Admiral Al- 
bert Ross, U. S. N. The engineering 


scientists has long been felt in learned 
circles. J. & A. Churchill have in 
preparation a new annual which is de- 


WATER-FILTRATION PLANT. 


Has has been under the supervision 
. Civil Engineer George A. McKay, 
o 5S. N., followed by Civil Engineer 
- D. Thurber, U. S. N. 


signed to meet this want. It wìll be 
be ealled ‘‘Who’s Who in Science,” 
and is to be edited by H. H. Stephen- 
son. 
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Schedules are now being addressed 
to the scientists whose names may ap- 
pear, and it is hoped that they will 
assist the publication by filling in and 
returning the forms to 7, Great Marl- 
borough Street, London, England. 

—eo 
Escape of Gas from Coal. 

In a paper just issued by the Burean 
of Mines, H. C. Porter and F. K. Ovitz 
say that it is a matter of common 
knowledge that inflammable gas made 
up chiefiy of methane, which forms 
with air the so-called fire damp of the 
miner, escapes from the coal in many 
mines; yet little is known as to the 
condition of this gas in the coal, its 
quantity and rate of escape. 

Gas escapes from coal not only dur- 
ing the breaking down of the coal in 
the mines, but also continuously for a 
long time after the coal is mined. In 
one test, during the first two weeks 
after mining, there was set free by one 
coal, exclusive of the gas that escaped 
during mining, a volume of methane 
equal to three-fourths of the volume of 
the coal itself. During the first five 


. months after mining there was set free 


from this coal a volume of methane 
equal to one and three-fourths times 
the volume of the coal. 

The results of the experiments show 
that certain American coals liberate gas 
not only while they are being broken 
down in mining, but also during a long 
period thereafter. At first the gas es- 
capes rapidly, but the rate diminishes 
and tends toward a final cessation in 
three to eighteen months. About one- 
fourth volume of methane escapes dur- 
ing the crushing of the coal, and one- 
half to one and one-half volumes on 
continued exposure to the air. The loss 
of fuel value by this loss of gas is small, 
but the danger of accumulation of ex- 
plosive gas from this source in mines 
and in coal bunkers is sufficient to jus- 
tify its being taken into account in the 
ventilation of mines and in the storage 
of coal. 
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Growth of Traffic in Simplon Tunnel. 


In a recent number of an Italian 
journal is given an interesting table 
showing the steady growth of traffic 
through the Simplon Tunnel in the 
Alps. The data are as follows: 


Tons of 
Passengers 

Year. Carried Mod 
1906 oe cece eee ee eee eee eee 260,000 26,000 
TOOT, au. Ges Bek Pe Od 365,000 75.000 
1908 cca t he Vie GW ohare Yanks OUD IO 81.000 
TIGO i e antes ME REETA 376,000 102'000 
JILO eea ea acer pis sve Bs aed wg a 497,000 135,000 
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f The Michigan Electric Association. 


Annual Meeting on Board the Steamship, Minnesota, June Io to 22. 


The most enjoyable and profitable 
convention in the history of the Michi- 
gan Electric Association was held on 
board the Steamship Minnesota, which 
sailed from Grand Haven, Mich., on 
the evening of June 19. The unique 
idea of holding the sessions of the 
eighth annual convention on board 
ship, which was conceived by President 
Cavanaugh and Secretary Silvester, 
was well carried out in every detail. 

Although the boat was remodeled 
from a freight boat, the appointment 
was complete and everything possible 
was furnished for the comfort and en- 
joyment of those making the trip. The 
pleasant weather which continued 
through the three days on board ship 
also added greatly to the enjoyment 
of the outing. 

Some idea of the attendance may be 
had from the fact that there were, in 
all, twenty central stations repre- 
sented; the number of representatives 
being forty-nine. There were also 
present forty-eight manufacturers’ 
representatives from thirty different 
companies. | 

In opening the first session of the 
convention on Tuesday morning, J. A. 
Cavanaugh, president of the Associa- 
tion, spoke briefly regarding the Rail- 
road Commission, which has complete 
eontrol of the rates of all light com- 
panies’ operation in the state. He also 
recommended the maintenance of a 
scholarship at some good university. 
By placing such a scholarship with the 
University of Michigan at Ann Arbor, 
the Association could have at its dis- 
posal the results of valuable research 
work. The gas companies have at 
present such a scholarship. Mr. Cav- 
anaugh further recommended that the 
members be kept in closer touch with 
each other. 

Before tlre reading of the first paper 
Mr. Cavanaugh announced the mem- 
bers of the nominating committee as 
follows: F. B. Drees; Ora S. Wood, and 
H. Ai. Chase. 

The first paper, prepared by James 
R. Cravath, but read by O. H. Cald- 
well, follows. 


THE CENTRAL STATION FROM A CONSULT- 
ING ENGINEER’S VIEWPOINT. 

Mr. Cravath's remarks were confined 

mainly to small central stations operating 


in communities of 15,000 population and 
less. In such companies it has been the 
observation of the writer that there have 
been two elements of weakness: (1), a 
general lack of good business methods, and 
(2) a lack of electrical knowledge by those 
in charge. Many central stations are con- 
trolled by men with but little knowledge of 
electricity. Several instances were given 
of cases where too much dependence was 
Dlaced on men with insufficient knowledge, 
and where the result had been the installa- 
tion of unnecessary machinery. The point 
of keeping the financial and technical parts 
of the business was dwelt upon, inasmuch 
as in this way alone can the operating men 
make necessary provision for future growth 
of the business. One company which does 
engineering and operating work refuses to 
operate any company of which it has not 
financial control. The thing of first inter- 
est in connection with any company is of 
course the net earnings after paying inter- 
est and depreciation. These earnings are, 
naturally, dependent upon many factors. 
One of the first things to be looked at in 
connection with the central station is the 
amount of liability per kilowatt of station 
capacity. If there is much reserve capacity, 
the liabilities per kilowatt of peak load 
should also be included. For this item 
$250 per kilowatt is frequently considered 
a fair average figure for smaller stations 
such as we are considering. In large cities 
they run much higher mainly on account of 
the large investment required in distribut- 
ing plants and lines. This factor gives 
an idea as to the amount of burden in the 
shape of fixed charges which the company 
must carry for a given amount of earning 
capacity. The gross income per kilowatt 
of station capacity varies all the way from 
$50 to $140. The higher this gross income, 
the most profitable the undertaking is like- 
ly to be. As a general proposition, central 
stations operating in towns having a popu- 
lation between 3,000 and 8,000 are able to 
show the highest net returns on the money 
invested, although frequently they do not 
make such a showing. There are some 
inherent reasons why with good manage- 
ment plants in towns this size are able to 
show the highest net returns. In the first 
place the investment in distribution sys- 
tems is considerably lower than in the 
larger cities and plant real estate is also 
cheap. The earnings per kilowatt of sta- 
tion capacity, however, are usually fully as 
high as in the larger cities. The result is 
that the better managed of these smaller 
plants will earn gross each year from thir- 
ty to forty-five per cent of the investment 
or liabilities, where the larger stations will 
only earn from eighteen to twenty-five per 
cent. The ratio of operating expenses to 
gross receipts is likely to be a little higher 
in the smaller plant—that is, from sixty to 
sixty-five per cent for the smaller plant as 
against fifty to fifty-five per cent for the 
larger plant, but this does not make up for 
the great difference in fixed charges. 


It was remarked in connection with 
this paper that unscrupulous salesmen 
sometimes did sell machinery not need- 
ed, although the discussion brought out 
the fact that this was the exception 
and it happened very infrequently. 

The following paper, dealing with of- 
fiee management, was then read by A. 
P. Biggs, of Detroit. 


THE UNWRITTEN LAW OF AN ELECTRIC 


LIGHT COMPANY. 

The question of verbal contracts, written 
contracts and the things which a company 
is expected to do of its own accord were 
considered in Mr. Biggs’ paper which also 
took up the subject of the discipline and 
other laws necessary for the preservation 
of the assets and reputation of the com- 
pany. Many customers come with ques- 
tions regarding the cost of installing serv- 
ice and meters, the renewal of lamps, the 
wire required for motors of various sizes, 
etc. The representatives of the company 
should be fully informed on these points, 
or customers cannot be blamed for having 
rather a poor opinion of the operating com- 
pany. The sales department should have 
a booklet with explanation of policy and 
rates, information on the securing of busi- 
ness, and much data on any processes in 
which electricity in any form could be 
used. The small plant, if it would grow, 
must have at hand continuously such in- 
formation as that just noted. If the depart- 
ment is to be the sole representative to 
meet customers, the instruction book 
should give the details of the work of other 
departments by which the customer is ef- 
fected. 

For the benefit of employees there should 
be rules put up in every department setting 
forth the way in which detail work should 
be done. Accurate and accessible records 
of all work should be kept on file and every 
point in the relations of each customer with 
the company recorded. Such a method of 
procedure often succeeds in holding a cus- 
tomer where all other methods fail. To 
avoid all mistakes there should be an or- 
derly and conveniently written law cover- 
ing those things which constitute through- 
out the company, its standard practice. 
“Efficiency is both attained and maintain- 
ed by the help of written instructions, thus 
detecting and eliminating much that is ar- 


bitrary, thus saving from oblivion much 
that is of value.” 


F. B. Drees, of Lansing, opened the 
discussion, stating that the Lansing 
Power Company had re-organized its 
methods of handling business and was 
having a very small number of com- 
plaints. In the first place a verbal 
promise was never made, and more- 
over, a written contract was never 
given unless it was certain to be car- 
ried out. Meter readers were told not 
to try to explain difficulties, but to re- 
fer the complainant to the office where 
he could obtain a full and satisfactory 
explanation. As a result of this policy 
there is universal satisfaction among 
the customers of this company. Speak- 
ing along the same lines, Mr. Cavan- 
augh also brought up the subject of 
the written contract with the conse- 
quent avoidance of trouble. 

The method of modeling the service 
to fit conditions was mentioned by A. 
D. Furlong, of Pontiae, who also stated 
his belief in holding meetings of em- 
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ployees with the idea of securing full 
co-operation from them. Mr. Drees 
added that in his company a meeting 
lasting from fifteen to thirty minutes 
was held every day, so that the heads 
of all departments might consult. Such 
meetings were found to be productive 
of many new ideas and resulted in the 
broadening of the entire force. A pa- 
per, which follows in abstracted form 
was then read by R. W. Hemphill of 
Ann Arbor. 


IMPROVED STREET LIGHTING. 


The paper read by Mr. Hemphill followed 
the progress of the arc lamp since its in- 
vention by Jablochkoff in 1876 and touched 
on the search for an electrode which would 
give a longer life than was possible with 
carbon. In the luminous arc this was ac- 
complished and we have an upper electrode 
composed of a solid copper rod inclosed in 
an iron tube. The lower, or negative elec- 


system of lighting, ornamental concrete 
poles were installed at a cost which was 
very low. These poles are twenty-five feet 
in length, eight inches at the base and five 
inches at the top. Iron rods were used for 
reinforcing. The cost of ten forms for 
making these poles was $200 and the cost 


of making 100 poles amounted to $747.84. 


Each pole weighed 1,185 pounds. So satis- 
factory has the Ann Arbor installation of 
lamps been that the city has ordered addi- 
tional equipment and the company is reap- 
ing the reward of its far-sighted policy. 


Frank A. Mistersky, in speaking of 
the first tubes used by his company, 
mentioned the fact that after it was 
found that these tubes must be kept 
warm, some of them had had a life of 
as much as 6,000 hours. Many had 
lasted 5,000 hours and many more 
4,000. Seventy tubes which were ex- 
pected to last one year, lasted more 
than two years. As to the saving made, 
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trode, is of magnetite and is also inclosed 
in an fron tube, In this lamp the majority 
of the light is thrown at an angle of ten 
degrees below the horizontal. With the 
advent of this lamp prices of service have 
diminished greatly. While early contracts 
‘called for $135 per lamp per year the stand- 
ard price now is $60 per lamp per year 
for all-night lighting. In some places even 
a lower rate is possible. As an auxiliary 
'o the arc the tungsten has also found a 
Wide field, and the ability to operate these 
lamps on the are circuit greatly enhances 
‘heir value, An ideal system on this prin- 
“iple has been installed at Ann Arbor. The 
installation, which was briefly described, 
oo of 184 four-ampere magnetite-arc 
aac and 187 seventy-five-watt sixty-can- 
power tungsten lamps. The luminous 
a lamp has the advantage of: (1) less en- 
ee Consumption per unit of illumination; 
t, ideal distribution; (3), long life of 
eectrodes; (4), simplicity of design; (5), 
absence of enclosing globe. 

i are also disadvantages, such as 
y a and the requirement of a moderate- 
ruin T temperature. Tubes are often 
ie by trying to start the lamp at too 
ein temperature. A saving is also ac- 
y es in line loss in a change from 
si dl enclosed arcs to a four-ampere 
fied system, The standard of the 
: ae is. naturally, raised by such a 
i Sa Taking up the question of series 
hia $ lamps the author mentioned the 
life of at many of his lamps had had a 


Wch as 5,000 hours. With the Ann Arbor 


over 6,000 hours and many more as 


Mr. Mistersky remarked that 867 are 
lamps had been replaced by flaming- 
arc lamps and there had been a saving 
of $14,000 in the first year. In the sta- 
tion, triple-expansion engines driving 
direct-current generators were replaced 
by turbine-driven units. 
The first session then adjourned. 


SECOND SESSION. 
The session was opened by J. D. 
A. Cross, whose paper follows. 


THE FUTURE OF ELECTRIC COOKING. 


The demand for an electric range which 
could do cooking in the same time as it 
is done by a gas stove was taken up by 
Mr. Cross, and the development and re- 
quirements of the electric range briefly fol- 
lowed. There is no doubt that the self- 
contained cooking utensil is the most eco- 
nomical than a range, but the electric 
range is compact and is extremely conveni- 
ent. A special type of range was recently 
developed by the Cleveland Electric Com- 
pany, in which are combined a storage 
heating oven is combined with hot plates 
and radiant boiler. The oven is kent in 
the circuit at all times while the plates 
are put on for a short time while in actu- 
al service. This range is being pushed by 
the Cleveland company. For this as well 
as other pieces of heating apparatus the 
housewife should be educated and much 
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can be done in this line by demonstrations. 
The current may be able to accomplish 
much more cooking if proper methods are 
followed. The percolator and chafing dish 
as well as the table toaster are a practical 
necessity for modern hotels. The easiest 
devices to introduce were then taken up 
in the following order: Toaster, high-tem- 
perature devices, such as broilers, and low- 
temperature devices in which class boilers 
and stewers fall. The ranges, which were 
especially mentioned, are available in large 
sectional units to displace the hotel gas 
or coal range. Tests made in the United 
Statee Navy show a better economy than 
was obtainable with coal. Thirty-one 
ranges have been ordered for the navy, 
and two of these’ have already been in- 
stalled. Bake ovens of sixty-four and nine- 
ty-six-loaf capacity are also standardized 
for the Navy. With these an economy of 
one-fifth of one cent per loaf, with a price 
of three cents per kilowatt hour would be 
possible. 


Opening the discussion, Mr. Siebley 
urged the use of larger heating units 
with their resultant larger income, cit- 


CONVENTION GROUP. 


ing the case of his own company and 
its success in this line. At Benton Har- 
bor, which Mr. Siebley represented, the 
company receives an income of $300 per 
month from enameling ovens. 

Answering a question of Mr. Ster- 
ling’s regarding the electric fireless 
eooker, Mr. Cross remarked that the 
General Electrice Company did not con- 
template putting out fireless cookers. 
but had manufactured, for some time, 
a storage cooker of small wattage, 
which could be left on the line twentv- 
four hours per day. With such an ar: 
rangement a very low rate could be 
made. 


The following paper on the subject 
of ‘‘Incandescent Lamps” was then 
presented by Mr. Klingman of Cleve. 
land, O. 


THE TUNGSTEN INCANDESCENT LAMP 


The paper read by Mr. Klingman took 
up the history of the development of the 
incandescent lamp from the introduction 
of the thread filament by Edison in 1880 
Since that time a great number of mineral. 
vegetable and animal fibers numbering 
some 6,000 in all were used in investiga- 
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tions and experiments to obtain a satisfac- 
tory incandescent body. The result of 
these experiments was a quite satisfactory 
lamp using a thread filament, the manu- 
facture of which was taken up by the 
Thompson-Houston, Sawyer-Mann, Brush, 
Westinghouse, Shafer and Edison compan- 
ies. The author also took up the method 
of manufacture of the bamboo-filament 
lamp, which was in use until 1891, and the 
later cellulose-filament lamps.. The met- 
alized-filament lamp was first produced 
in 1906 after a long period of experimental 
work. A tantalum lamp brought out later 
had an efficiency of about two watts per 
candlepower, and operated at a tempera- 
ture of 2,300 degrees centigrade. Then fol- 
lowed the osmium, mercury-vapor, and 
finally the Mazda lamp. The Auer or paste 
method of producing a tungsten filament 
was described. Wire used in the later 
drawn-wire Mazda lamps -has a tensile 
strength of from 400,000 to 700,000 
pounds per square inch and can stand 
shocks that were impossible with a paste- 
filament lamp. Mentioning the important 
applications of the tungsten lamp, Mr. 
Klingman spoke of the great strides that 
have been made in the last two years to- 
ward the standardization of voltages, lamps 
and accessory apparatus. The axle gener- 
ating system is becoming the adopted 
standard of generating unit, which com- 
bined with an effective regulating system 
is undoubtedly the best method of gener- 
ating power for car lighting. The regular 
voltage for this class of service ranges 
from twenty-eight to thirty-four volts and 
fifty-seven to sixty-five volts, tending to- 
ward the lower voltage, generally thirty- 
two. Automobile lighting has possibly ad- 
vanced a greater percentage in the last 
year than any other class of lighting. Its 
field has prompted the design and manu- 
facture of various systems for the genera- 
tion of electricity and the total output of 
1912 model cars for five of the largest au- 
tomobile manufacturers will be electrically 
lighted exclusively. It must be added also 
in this regard that the attitude of the ma- 
jority of automobile manufacturers is in 
favor of this system of lighting. The sub- 
ject of low-voltage sign lighting was also 
taken up. 


In discussing Mr. Klingman’s paper, 
W. J. Trott, of Grand Rapids, spoke 
of the fear, which was so prevalent 
among central-station men, that the 
tungsten lamp would decrease the 
revenue of the plant. Those who took 
it up, however, are now enjoying a con- 
siderably increased business and are 
competing actively and successfully 
with gas lighting. The new drawn- 
wire filament, especially, 1s on account 
of the ruggedness, making great pro- 
gress. Mr. Trott also suggested the 
use of recording voltmeters at various 
points in the line to keep track of the 
variations of voltage. 

J. H. Siebley, of St. Joseph, added. 
that his company began with tungsten 
lamps in 1908, and at first found its 
bills considerably reduced. The adver- 
tising value was good, however, and at 
present the business shows a great in- 
crease. During the first year of use of 
tungsten lamps, the company’s earn- 
ings increased 20.3 per cent, during the 
second year the increase was 20.6 per 
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cent and in 1910 there was a further 
growth of 22.5 per cent. The increase 


for the five months of the present year 
has been 26.75 per cent. 


H. Ai. Chase, of Hart, added that 
in that city tungsten lamps are now in 
exclusive use. Mr. Cavanaugh cited a 
case of an installation made four years 
ago, in a local drug store. Although 
these lights had burned every night 
during that time there was still four 
of the original lamps in service. 

A paper was then read by Howard 
Pett, of Big Rapids, on the ‘‘Ground- 
ing of Secondaries and Periodical In- 
spection of Transformers.’’ 


THE GROUNDING OF SECONDARIES. 


The extent to which water power was 
available in Michigan, the high transmis- 
sion voltages which had resulted, and the 
necessity of grounding the secondaries of 
the transformers on the service lines, 
formed the basis of Mr. Pett’s paper. In 
this state the voltages have twice been 
carried beyond the limit of that in use 
elsewhere, and there has been an increas- 
ing demand for protecting the workmen 
from accidental contact with lines which 
had, through breakdown of transformer in- 
sulation, become impressed with a high 
voltage. The author dealt thoroughly with 
the best method of obtaining grounds and 
mentioned tests of ground moisture which 
had been made for the purpose of ascer- 
taining how deep a ground should be put 
and what method of grounding should be 
used. The standard form of ground con- 
nection used by the Grand Rapids Com- 
pany is composed of a piece of heavy cable 
about thirty-six inches long. To the center 
of this piece of cable a piece of No. 6 
weather-proof wire is soldered for a ground 
lead. The strands of the cable are then 
separated and spread out and buried in 
the ground at the foot of the pole to a 
depth of seven or eight feet. Charcoal pow- 
dered and placed around this is sometimes 
used but the benefits derived from its use 
are doubtful. All lighting and power trans- 
formers on the Grand Rapids-Muskegon 
Power Company’s lines are fused on the 
primary side. The fuses and fuse boxes 
are made up in the company’s shop. The 
fuse consists of standard fuse wire en- 
closed in a three-eighths-inch glass tube 
twelve inches long equipped with brass 
chips on the end. These chips fit into brass 
terminals, mounted on standard porcelain 
insulators. This is inclosed in a box 
screwed to the cross arm. The box is 
made of seven-eighths-inch pine well filled 


and fitted with entrance bushings for the > 


wires. One side of the box is hinged to 
allow of the renewing of the fuses. Tests 
are made monthly on transformer oil. 


R. M. Hemphill, in discussion, called 


- attention to the report of the National 


Electric Light Association on ground- 
ing. It was stated in that report that 


the grounding of secondaries should 
be made compulsory. 


THIRD SESSION. 

In order to utilize the available time 
to best advantage a meeting was held 
on Tuesday evening, this being opened 
by a paper read by L. B. Andrus of 
South Bend. An abstract of Mr. An- 
drus’ paper follows: 
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CHANGING TILREE-PHASE TO TWO AND 
SINGLE-PHASE CURRENT. 


Mr. Andrus’ paper consisted of comments 
on the changing of a 2,300-volt two-phase 
four-wire distribution system to a three- 
phase four-wire distribution system, being 
fed from the same three-phase high-tension 
line with step-down transformers, also hav- 
ing one or more generators on the step- 
down side as auxiliary to the high-tension 
line in case of shortage or entire absence 
of power from the high-tension line. The 
paper covered the main points at issue 
from a central-station standpoint. The con- 
nections made were explained in detail 
with the assistance of numerous diagrams. 


A question as to whether the changes 
had been made in the most economical 
way was answered by Mr. Cavanaugh, 
who called attention to the fact that 
time was a considerable factor in this 
change, and that in the case in point 
all work had to be done rapidly and 
with stock transformers only. 

The following paper on modern ac- 
counting was then read by John H. 
Siebley, of St. Joseph: 


MODERN ACCOUNTING. 


After following the history of account- 
ing from its earliest stages. Mr. Siebley 
outlined the various systems of keep- 
ing the financial records of a central 
station. He recommended that meth- 
ods be standardized at a convention of 
auditors of the various companies operat- 
ing in the state. Nearly all information 
which is recorded in a modern plant comes 
from outside the office, in the power house, 
in the meter department, in the sales de- 
partment, or when there is a man or a 
machine at work, and it comes, most of it 
from the heads of departments. It will 
always be found that the information which 
reaches the auditor’s office will be, in a 
measure, colored by the relations existing 
between the head of the originating depart- 
ment, and the auditor. Colored information 
makes unreliable records, so it is only un- 
der cordial relations that the accounts pos- 
sess their maximum value. The author 
particularly impressed upon his hearers the 
value of high-grade men in the auditing de- 
partment. 


The evening session closed with the 
reading of the report of the Account- 
ing Committee by Thomas Hinks. 


REPORT OF COMMITTEE ON UNIFORM 


ACCOUNTING. 


In the introductory remarks preceding 
the reading of the report, attention was 
directed to the fact that not enough con- 
sideration had been given to the subject of 
uniform accounting, perhaps through a 
fear that such a system might entail addi- 
tional expense. The method evolved by 
the committee was designed to display log- 
ically the exact distinction between in- 
come, expense, maintenance, and property 
accounts, and to give a thorough and uni- 
form account of all transactions. The sys- 
tem recommended is believed to be adapt- 
able to the use of both large and small 
companies. The average company can well 
afford to use all of the accounts enumer- 
ated. The large companies may subdivide 
the accounts so as to go into the greatest 
detail. The smallest company can at least 
keep the eight or ten main accounts. The 
committee has adopted for its guidance in 
arranging the report, the system of ac- 
counts used by the Detroit Edison Com- 
pany. This latter follows closely the sys- 
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tems approved by the Wisconsin Railroad 
Commission and the National Electric 
Light Association. The committee recom- 
mends the adoption of the system of ac- 
counting submitted and recommends also 
that a committee be appointed to prepare 
forms for use with the system as adopted. 


FOURTH SESSION. 

The first paper of the session on the 
subject, “Heat Conservation as Ap- 
plied to Electric Cooking and Baking”’ 
was read by Herbert Silvester in the 
absence of Sebring Phelps, author of 
the paper, and inventor and designer 
of the electric fireless cookstove. Mr. 
Phelps’ paper is here given in ab- 
stracted form: . 


CONSERVATION OF HEAT. 


By heat conservation, Mr. Phelps ex- 
plained that he ‘meant, not necessarily the 
act of retaining a certain temperature of 
heated air in an air-tight, heat-retaining 
case, but the application of heat in such 
a way as to secure the best cooking effect 
by the lowest current consumption and the 
lowest maximum demand. Two experi- 
Ments were taken up in full, one of the 
cooking of a six-pound roast, which was 
cooked at a cost of three cents with power 
at six cents per kilowatt-hour. The max- 
imum demand was 500 watts. A bread- 
baking experiment which was also de- 
scribed, resulted in the cooking of four 
loaves weighing two-and-one-half pounds 
each, at a cost of about three cents with 
power at six cents per kilowatt-hour. 

The author also took up the relation of 
central stations to heating appliances, mak- 
ing the statement that one of the most 
grievous troubles was the lack of proper 
Cooperation on the part of many central 
station managers, 


The paragraph relating to the lack 
of co-operation on the part of the cen- 
tral station was commented upon by 
Mr. Hemphill, who stated that he had 
not, in his experience, found this to be 
the case. On the contrary many com- 
panies are giving much time and ex- 
pending much money in the develop- 
ment of the heating business. 

A paper on ‘‘Governmental Control 
of Electric Light & Power Companies 
m Michigan,” which was prepared by 
Humphrey S, Gray, was, in his absence, 
ad by J.B. Siebley. 


GOVERNMENTAL CONTROL OF MICHIGAN 
Mr Gray pa, CTIMITIES. 
anrlied ha listed the regulations which 
line = the State of Michigan to the 
leg o power, and street-railway compan- 
tead ne section of the law which was 
ia Provides that no person, firm or part- 
ii ; a foe or corporation operat- 
tse of th : utility shall have the right to 
bablie jla ighways, streets, alleys or other 
ship, oe of any city, village or town- 
duits with, ires, poles, pipes, tracks or con- 
stituted out the consent of the duly con- 
i ena nities of such city, village 
Desg na not to transact a local busi- 
thize ieat without first obtaining a fran- 
tosnehip ‘tor from such city, village or 
tceait ne constitution thus fixes the 
that a a a franchise and then provides 
è vote o Ne Cannot be granted without 
Utilitieg who electors, This renders these 
tunieipal be’, Subject to the will of the 
bermiesio rd, which may refuse to grant 

a at all, or name any conditions 


for their consent, and then the whole city 
or township must vote even if only one 
highway in a remote corner is crossed or 
used, This the author held to be extreme. 


F. D. Spencer, of Cheboygan, then 
read the paper which, in part, follows: 


MUNICIPAL PUMPING. 


Through several reasons, chief of which 
seems to be the trouble of impressing mu- 
nicipalities with the advantages of electric 
pumping, Mr. Spencer stated that this 
branch had not received proper attention. 
A pumping load is very uesirable in that it 
helps to even up the underload condition 
of boilers, engines and dynamos, thus de- 
creasing the coal cost per kilowatt-hour 
output when the station is operated nearer 
to the full load point. Further than this 
there is the possible great saving in labor 
offered by the remote control of electric 
driven equipment and the use of synchron- 
ous motors to improve the power factor of 
an alternating-current circuit. With these 
conditions assured we should not lose heart 
at the repeated failures to interest the mu- 
nicipality, but keep everlastingly at it un- 
til the contract is secured. If the pumping 
is performed with direct-acting deep-well 
pumps or direct-acting pressure pumps 
which make uneconomical use of the steam 
expansion large savings may be made by 
using electric-motor drives. As a rule the 
smal] city and village pumping stations 
feed into an elevated tank from which wa- 
ter is supplied to the mains by gravity. A 
system of this kind is almost ideal for 
the central station to serve since the pump- 
ing may be done at off peak hours and at 
times of lightest load conditions. Two 
systems were considered; first, the plant 
pumping from a river or shallow well di- 
rect into the main, and, second, the plant 
pumping from a deep well into reservoir 
and from the reservoir into the main. 


Mr. Champion, fof Holland, ‘called 
particular attention to the excellent 
load which was furnished, at his sta- 
tion, by a 150-horsepower motor driv- 
ing a triplex pump. This pump was in 
Operation seventeen or eighteen hours 
per day, pumping against a 150-foot 
head. The pump is operated until the 
standpipe gives a pressure of about 
sixty pounds to the square inch, and on 
the pressure falling to forty pounds, 
the pump is again put in operation. 
He found that a power consumption of 
about 860 watt-hours was required per 
gallon of water pumped. Mr. Cavan- 
augh had found that about one kilo- 
watt-hour was required for each gal- 
lon. 

The session was concludede by a pa- 
per on the ‘‘Promotion of Business in 
Small Towns,” by George D. Slay- 
maker. 


PROMOTION OF BUSINESS IN SMALL 


TOWNS. 

As most companies in the state are do- 
ing business in towns of less than 5,000 in- 
habitants, Mr. Slaymaker’s paper was of a 
very general interest. The problem is es- 
sentially different from that of the city 
plant, for the company is doing business 
in a semi-rural community where the in- 
moving of a new family marks an epoch; 
where the population has a large propor- 
tion of farmers “who have moved into town 
to die” and small merchants doing a hand- 
to-mouth business; where an installation 
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of twenty sixteen-candlepower lamps is 
considered the height of luxury and where 
a small motor is rare or else unknown. A 
company operating in such a town, inevit- 
ably reaches the point where it can see 
no more business ahead. All available 
residences and stores are lighted by elec- 
tricity and there is no chance for a power 
load because there are no industries. In 
such a case, we are confronted by the al- 
ternative of standing still, of else of mak- 
ing a new market for our commodity. The 
former alternative is untenable. Then how 
to accomplish the latter, the procuring of 
new business is the basis of the problem. In 
Rochester, Mich., the plant not only se- 
cures new business, but makes new busi- 
ness In this plant all the employees are 
solicitors and the company depends on low 
rates and universally fair treatment to do 
the rest. 


EXECUTIVE SESSION, 

At the executive session held on 
Thursday morning the report of the 
nominating committee was read and 
the following officers elected for the 
coming year: President, R. M. Hemp- 
hill, of Ann Arbor; vice-president, 
James De Young, of Owosso; secretary, 
Herbert Silvester, of Detroit. 

The question of making the Associs- 
tion a geographic section of the Na- 
tional Electric Light Association was 
brought up and a committee appointed 
to consider the matter. The committee 
is as follows: John A. Cavanaugh, Ora 
S. Wood, H. A. Fee, F. B. Spencer and 
H. C. Sterling. This committee will 
meet and the matter will be taken up 
sometime in the near future. 

ENTERTAINMENT, 

Special entertainment features were 
hardly necessary, as amusement was 
furnished by the diversions common to 
extended water voyages. Card games 
were arranged between the ladies, and 
while not in session all aboard found 
ample subject for conversation in the 
ever changing scene. 

Leaving Chicago at noon Monday, 
June 19, the boat proceeded to Grand 
Haven, where the members of the As- 
sociation were taken aboard. The first 
stop was made at Sault Ste. Marie, 
where the boat landed the following 
morning. Here automobile rides were 
arranged for the ladies, while the men 
found much of interest in viewing the 
two cities and the Soo locks. Several 
parties also shot the rapids. 

Leaving the Soo Wednesday noon 
the boat proceeded to Mackinac Island 
arriving there early in the evening, A 
two-hour stop was made and parties 
were made up to view the old fort and 
the natural beauties of the island. On 
account of these stops the idea of land. 
ing at St. Joseph was abandoned, and 
the party was set ashore at three 0’clock 
June 22, at Grand Haven. 
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THE CANADIAN ELECTRICAL AS- 
SOCIATION. 


ANNUAL CONVENTION AT NIAGARA FALLS. 


The twenty-first annual convention of’ 


the Canadian Electrical Association was 
held at Niagara Falls, Ontario, on June 
21, 22 and 23, and proved a great suc- 
cess. The meetings were held in the 
Convetnion Hall of the Clifton House, 
from which the members could see the 
world-famous water fall, which today 
is producing so much electrical energy. 

At ten o’clock on Wednesday morn- 
ing the president of the Association, A. 
A. Dion, called the meeting to order 
and introduced O. E. Dores, the mayor 
of the city, who, with his usual genial- 
ity, extended to the members a hearty 
welcome, trusting they would avail 
themselves of the opportunities placed 
before them, not only of viewing the 
wonderful works of nature, but also 
the great power plants and other points 
of interest. President Dion, replying, 
thanked the mayor for his kindly words 
of greeting, and expressed his pleasure 
at being able to mect at least once a 
year the brightest men in the industry. 

With the object of spreading the in- 
fluence and usefulness of the Canadian 
Electrical Association, the Managing 
Committee had at first decided to hold 
this year’s meeting in Winnipeg, but 
conditions had been such that the visit 
to that city had to be postponed until 
some future time. President Dion re- 
ferred to the affiliation of the Canadian 
Electrical Association with the Nation- 
al Electrie Light Association, which he 
thought could not fail to be of the 
greatest benefit, not only to the individ- 
uals, but to the companies which they 
represented ; that the circulation of the 
literature more largely would be of 
very great value; and bespoke the loyal 
support of every member in the inter- 
ests of all. He referred also to the for- 
mation of provincial committees which 
had taken place during the past year, 
and he felt sure this would result in 
bringing many new members into the 
Association. He advocated forming the 
past presidents into an advisory board 
which could deal with matters of pub- 
lie policy. 

The seeretary-treasurer then gave his 
report, showing the Association in a 
prosperous condition, with an increas- 
ing membership; and gave an outline 
of the negotiations which had been car- 
ried on with the Canadian Government 
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with respect to having postage stamps 
printed in rolls for the convenience of 
companies having a large mailing list. 

The election of J. J. Wright, a past 
president, as a life member, was greet- 


ed with hearty applause. 


The next order of business was the 
reading of a paper by E. Little, oper- 
ating superintendent of the Kaminis- 
tiquia Power Company, Fort William. 
Ontario, entitled, ‘‘Operating Safe- 
guards.’’ In the absence of the author, 
the paper was read by R. F. Pack. 


OPERATING SAFEGUARDS. 


Mr. Little pointed out that although the 
subject was a large one, it might be divid- 
ed into two headings: (1) safeguards insur- 
ing the continuity of service; and (2) safe- 
guarding life and property. He emphasized 
the importance of governors and voltage 
regulators and their working in perfect uni- 
son. Oil switches and circuit-breakers were 
now in general use, but periodical inspection 
should be made on account of possible leak- 
age of oil or the working loose of rods. He 
went on to mention a certain type of switch 
now being used by some European engi- 
neers which had an intermediate set of con- 
tacts connected to a suitable resistance over 
which the moving contacts passed. Each 
power plant had, he said, its own local con- 
ditions which had to be considered. In cer- 
tain localities lightning arresters were very 
mecessary. Where aluminum cells were 
used great care should be taken in their 
erection; the regular charging of cells is 
very important. In sparsely settled districts 
malicious interference is sometimes met 
with, and, if possible, an example should 
be made of such an offender, care being 
taken not to give the impression that the 
company is vindictive. A large number of 
accidents were, he thought, caused by ab- 
sent-mindedness, and operators should be 
trained to concentrate their attention. Re- 
ports of trouble should be kept on file and 
operators should study all conditions. Drill 
for first aid should be given, and physicians, 
school teachers, etc., should be asked to co- 


operate in teaching methods of giving first 
aid. . 


This paper called forth a general dis- 
eussion by Messrs. Martin, P. H. Kem- 
ble, R. F. Pack, I. H. Wright, Glenn 
Marston, and others. Mr. Marston 
thought the important thing to impress 
upon the minds of the public is to be 
careful, although if properly conducted 
the use of electric current was quite 
safe. Mr. Dion contended that there 
was nothing so effective as practical 
demonstration in educating people in 
giving first aid to one who has re- 
ceived an electric shock. 

President Dion then called upon 
Glenn Marston, of Chicago, to read his 
paper, entitled ‘‘The Advantages of 
Publicity to the Central-Station Indus- 
try.’ 

CENTRAL-STATION PUBLICITY. 


This paper outlined. shortly, the best 
methods of getting before the public in a 
favorable light. Advertising fell broadly 
into two classes, paid advertisements and 
free reading notices. Free reading space 
was gladly given for some news of interest 
concerning a company. The writer was 
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unalterably opposed to paying for reading 
space. As instances of what might be put 
in these articles, he mentioned: “How Elec- 
tric Fans Prevent Typhoid’; “The Effect 
of Window-Lighting on a City’s Growth”: 
“The Police Value of Light”; etc. Paid ad- 
vertising is just as important as free, and 
he had unbounded faith in display advertis- 
ing. Publicity could be made an effective 
agent in leveling the load curve. Advertis- 
ing should tell a story. A paragraph or 
two on the unique features of electric iron- 


ing, for instance, will attract more atten- 
tion than low price. 


The paper provoked a lively discus- 
sion. President Dion said he had heard 
that some of the large companies rather 
pinned their faith to monthly bulletins 
issued from the company’s office. 

Mr. Martin thought the writer might 
have spoken more at length on some 
other advertising mediums, such as bill 
posters, window posters, electric exhi- 
bitions, ete. In a friend’s house he had 
once seen an electric light bill come in 
which was thought to be excessive, 
where along with the bill there were 
circulars recommending various de- 
vices, and it seemed to him the effect 
of it was that his friend did not use 
the devices. He thought the company 
should tell its own story in the way it 
wanted it told, giving the reasons why 
it should have a lighting contract, and 
it would work out to its advantage. 

I. H. Wright thought that Mr. Mars- 
ton’s remarks would not apply to news- 
papers in small. towns, as the editors 
were not usually ‘‘big’’ men. Presi- 
dent Dion asked if assisting people in 
wiring their houses was not a good idea, 
to which Mr. Marston replied that he 
thought it was. He concluded by say- 
ing that all properly conducted publi- 
city was bound to pay, in the future, 
if not immediately. People did not 
know enough about electricity and 
when they did, more current would be 
used. In answer to a question by R. G. 
Black, he also thought cartoons were 
a good medium of advertising. 


AFTERNOON SESSION. 

On resuming in the afternoon the first 
business taken up was a paper entitled 
“Service Protection,” by George R. 
Smith of the New York Edison Com- 
pany. 

SERVICE PROTECTION. 


This paper called attention to the fact 
that the tampering with wires was some- 
thing which had to be considered; and that 
in the writer's opinion it was better to re- 
move the temptation out of the way of cus- 
tomers than by apprehending and prose- 
cuting them. The paper outlined several 
methods of overcoming the difficulty such 
as sealable cut-outs and fuses; and stated 
that increased attention was now being 
given to having meters and similar devices 
adequately sealed. 


It was admitted by those taking part 
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in the discussion that this had become 
a verv important matter; that as cus- 
tomers became more familiar with elec- 
trical appliances they were more prone 
to tamper with the wires, and devices 
to prevent this had become a necessity, 
especially in large cities. 

L. V. Webber thought the item of cost 
was one which should be taken into con- 
sideration, and that very good results 
would be obtained by adopting the sys- 
tem in suspected cases only. In reply 
Mr. Smith stated that he had learned 
that in one city, where the devices had 
heen put in, they had resulted in a de- 
crease of fifty per cent of the loss by 
current being extracted. 

It was the consensus of opinion that 
it was a subject which required careful 
study and some means ought to be taken 
to stop a practice which was becoming 
toocommon. Mr. Smith also added that 
a device for the protection of the wiring 
was very valuable, not only for that pur- 
pose, but also for testing the meters. 

The next order of business was a 
paper by C. E. Bowden, auditor of the 
Toronto Electric Light Company, enti- 
tled ‘General Accounting. ”’ 


GENERAL ACCOUNTING. 


_ In this paper Mr: Bowden pointed out the 
importance of central stations ascertaining 
their true position in all departments; and 
this could only be done by a proper system 
of accounting. The problem of scientific 
management has become a very live subject 
in the public mind during the past few 
months, and a new viewpoint or a new 
philosophy in industrial management had 
been occasioned. Waste was deplored, as 
it could benefit no one, and the goal to be 
reached was its total elimination. The effi- 
ciency of a plant should be raised to the 
highest possible point, and this in turn 
would produce economy. A classification 
of accounts was necessary and especially so 
with electric lighting companies. One of 
the important factors, he said, was “stores 
accounting” or the accounting of material. 
A good idea was to have a card index of 
each article and to facilitate this the store- 
room should de arranged with numbered 
bins, one kind of material being placed in 
each bin. The number of the bin and the 
article should then appear on the ledger 
sheet or index card, and this loss could be 
avoided. In cost systems, he said, some 
large plants were now using the method of 
ascertaining the cost before the work was 
Undertaken, and this was found to have 
many advantages. One of the great ad- 
vantages accruing from a system of ac- 
counting was the opportunity it affored for 
comparisons, and by studying these com- 
one the management could determine 
aa proper results were being ob- 
$ ned from the work of the various depart- 
ents. The paper went on to point out the 
necessity for central stations taking every 


means possible in order to effect internal 


*conomy, confronted ag they were on the 


a hand with increase in cost and on the 
er with public sentiment which is hostile 


to increasing rates. 

Before discussing the paper the report 
of the Committee on Uniform Account- 
me was read by R. F. Pack. 


On opening the discussion President 
Dion referred to the very valuable work 
done by the Uniform Accounting Com- 
mittee and hoped that its recommenda- 
tions would be carried out, as it was 
very important to know the cost of each 
factor in the total expenditure. While 
some thought an elaborate system of ac- 
counting a waste of money, companies 
ran a great risk if they did not know 
where they stood, and exactly where 
mistakes were made and losses oc- 
curred. 

Mr. Bowden should be commended, 
said Colonel Street, for his comprehen- 
sive paper, and he felt sure that the 
smaller stations could adopt the system 
he suggested in a form which would 
certainly be of much benefit to them. 
It was of the greatest importance, said 
I. H. Wright, to keep track of the 
stores, and this part of the paper was 
indeed worthy of study. 

THURSDAY MORNING SESSION. 

This being the day of the coronation 
of King George and Queen Mary of 
England, and being a general holiday 
throughout Canada, the large conven- 
tion hall was crowded to overflowing, 
contingents oming from Toronto, 
Hamilton and other places for the day. 

The first paper read was one by 
Wills MacLachlan, of the Trenton 
Electric & Water Company, Belleville, 
entitled ‘‘Some Notes on Central-Sta- 
tion Management.’’ 


CENTRAL-STATION MANAGEMENT. 


The paper pointed out how central sta- 
tions had developed in recent years, and 
consequently it was necessary for the cen- 
tral-station manager to be a man of parts, 
or he would find his pathway full of pit- 
falls. It was necessary to train the staff 
so they might be efficient in their own par- 
ticular lines, and the holding of staff meet- 
ings was a very good thing. Meter readers 
should be trained not to cause any more 
inconvenience when entering a house than 
absolutely necessary, and the reader should 
inquire after the details of the operation. In 
laying out systems, the extensions should be 
considered either on the tree or loop sys- 
tem. The great object for every central sta- 
tion, the author said, was the getting of new 
business, and in this regard it was neces- 
sary to make a careful study of the situa- 
tion. A central-station man was by his 
position, Mr. MacLachlan thought, especially 
adapted to give advice and suggestions with 
resnect to a city’s health, beauty, safety and 
prosperity, and he should keep in close 
touch with the public. 


Mr. Martin in commenting on the 
paper said he thought a company could 
afford to pay $1,500 a year to a man 
whose business it was to go around and 
talk with customers. Colonel Street 
took exception to the statement in the 
paper that the meter reader should take 
up his time inquiring about the details 
of the service; he thought the less he 
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said the better, as unless he was spe- 
cially adapted for that class of work 
he would cause trouble. In reply Mr. 
MacLachlan said in this respect he was 
referring more to small towns. 

A paper was then read by G. B. 
McNabb, of Montreal, on ‘‘The Rela- 
tions of Public-Utility Corporations 
with the Public.” 


RELATIONS WITII THE PUBLIC. 


The paper pointed out that the public 
liked courteous treatment from everyone in 
the company with whom they came in con- 
tact, and it was worth while to cultivate 
the good will of the community; a con- 
sumer who made a complaint was entitled 
to have his complaint looked into thor- 
oughly, and if there was found to be any- 
thing wrong it should be made right im- 
mediately. Too much attention could not 
be paid to the so-called “Crank,” as by 
proper handling he could be turned into a 
warm friend of the company. It should be 
seen to that orders for service were 
promptly attended to. The paper went on 
to say that no one department was re- 
sponsible for the success of a company, but 
all must work in harmony to this end. Mr. 
McNabb thought discrimination among cus- 
tomers of the same class was sure to cause 
trouble, and companies should try to get a 
schedule of rates which would be uniform. 


As Mr. MecNabb’s paper had covered 
the ground very thoroughly Colonel 
Street though, there was very little to 
add, except to say that the telephone 


was really the cause of more annoy- — 


ance to the public than lighting. 

At this point President Dion called 
upon John F. Gilchrist, the president 
of the National Electric Light Associa- 
tion, to address the convention. Mr. 
Gilchrist was greeted with a hearty 
round of applause. He said in the 
present age when the electrical busi- 
ness was so young, and when there 
were practically no hand books on the 
subject right up to date, that it was 
expedient that meetings should be held 
where topics on recent developments 
could be discussed, and he thought it 
was the business of all electrical men 
in North America to get together and 
compare ideas and learn of each other. 
It was, he said, a great pleasure for 
him to meet so many friends in the 
electrical business. ; 

The next paper taken up was one by 
Parker H. Kemble, of the Toronto 
Electrice Light Company, entitled 
‘‘New-Business Getting.” 


NEW-BUSINESS GETTING. 


Business, he said, could be divided into 
two classes,—profitable and unprofitable 
and a company should discriminate in go. 
liciting new business in this regard. Where 
power was bought on a maximum-demand 
basis. the writer, said, any business affect- 
ing the peak load should be carefully ex- 
amined. Tne work of the salesman should 
be judged by the increase or decrease of 
net revenue in the districts covered by the 
men as compared with previous records 
As competition became more keen, or the 
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supervision of public services became more 
strict, success was dependent on small de- 
tails. New business, he said, was the life- 
blood in the progress of a central station, 
but it was wise to take into consideration 
whether or not it was best to go after all 
classes of customers. He thought a care- 
ful selection should be made. A salesman 
should study the conditions in his territory, 
as it was a great mistake to solicit a man 
to put in electric service in an impossible 
place. It was also a mistake to unthink- 
ingly exaggerate in order to “land” a Cus- 
tomer. The writer pointed out, however, 
that there should be no let-up in the cam- 
paign for new business, but that efforts 
should be concentrated along lines where 
there was the greatest profit. 


In reply to a question by Colonel 
Street as to how agents should be 
paid; Mr. Kemble said with the proper 
man a salary was the ideal way, but 
under present conditions a straight 
salary, with possibly a substantial 
bonus at the end of the year, if the 
business warranted it, was the best 
method. The writer also thought, with 
Mr. Marston, that it was a wise thing 
for the salesmen to study such points 
as diversity factor and load curves, as 
a knowledge of those would assist ma- 
terially in his work. 

The next business was the present- 
ing of the report of the Joint Commit- 
tee on Meters and Meter Inspection. 
L. V. Webber, presented the report. 
The report gave a summary of what 
had been accomplished during the past 
year, particularly the negotiations 
with the Canadian Government, which 
had resulted in the fee for meter in- 
spection being reduced from seventy- 
five cents to sixty cents. 

In connection with the report Mr. 
Lamb, of the Government Inspection 
office, addressed the meeting on ‘‘The 
Canadian System of Governmental 
Control of Electric Light and Power 
Service.” P. T. Ravies, of Montreal, 
also gave a short address on ‘‘ Meter- 
ing Under Two-Rate Contracts.’’ The 
morning session concluded with a pa- 
pare by Ralph Beman, of the National 
Electric Lamp Association, entitled 
“The Incandescent Lamp and Its Cir- 
cuit, which dealt exhaustively with 
the subject. 

The Association luncheon was well 
attended, the repast being everything 
that could be desired.. After-dinner 
addresses were delivered by A. Munro 
Grier, vice-president of the Canadian 
Niagara Power Company, on ‘‘ The Cor- 
onation,’’ 
of the Commonwealth Edison Com- 
pany, of Chicago, after which the mem- 
bers took electric ears for Chippewa on 
a sight-seeing tour, which concluded 
the program for the day. 


and Samuel Insull, president - 


FRIDAY MORNING SESSION. 

An executive session was held Fri- 
day morning for the election of officers 
for the ensuing year. The following 
were elected: President, A. A. Dion; 
first vice-president, R. F. Pack; sec- 
ond vice-president, W. L. Bird; secre- 
tary-treasurer, T. S. Young. The fol- 
lowing were elected as members of the 
Managing Committee: W. C. Hawkins, 
A. L. Mudge, C. E. A. Carr, D. H. 
McDougall, F. A. Chisholm, L. V. Web- 
ber, W. Phillips, J. H. Larmouth, J. S. 
Norris, I. H. Wright, J. W. Purcell, 
R. H. Sparling, J. W. Crosby and R. 
B. McDonagh _ 

The regular session then resumed its 
sitting, the first business being the 
reading of a paper by C. F. Scott, of 
the Westinghouse Electric & Manufac- 
turing Company, on ‘‘The Importance 
of Co-operation Between the Central 
Stations and the Electrice Manufactur- 
ers.” | 
CO-OPERATION BETWEEN CENTRAL STA- 


TIONS AND MANUFACTURERS. 

Mr. Scott, for convenience, divided his 
paper into three heads, namely “Engineer- 
ing,” “Commercial Engineering” and ‘‘Com- 
mercial.” Good apparatus, well operated, 
was the engineering basis upon which the 
whole central-station business rested. Good 
service could not be expected from badly 
designed or badly built apparatus. Mr. Scott 
then went on to point out some ways in 
which the central station could co-operate 
with the manufacturer. Standard apparatus 
should be purchased if it would meet the 
requirements; conference with the manu- 
facturer by the central station as to best 
apparatus to use, and so on. On the other 
hand, the experience of the central-station 
manager could greatly assist the manufac- 
turer in manufacturing machinery which 
would give the best results. Conditions 
were continually changing, and co-operation 
was very necessary to keep abreast of the 
times and attain results. In commercial 
success and prosperity the central station 
and the manufacturer had much in com- 
mon, as together they supplied a growing 
need to the community. Continuity of serv- 
ice was becoming more and more important, 
and the central station, in fairness to its 


customers, required the best possible ap- 
paratus. 


This paper was regarded by those 
present as a very important one, and 
Messrs, Black, Kemble, Baker and oth- 
ers took part in the discussion. 

A paper was then read by T. F. 
Kelly, of the Hamilton Electrice Light 
Company, on ‘Ornamental Street 
Lighting.’’ The paper gave a compre- 
hensive review of the different street- 
lighting systems now in use in differ- 
ent parts of the country with regard to 
standards, globes, ete., and pointed out 
that it had been thought that street 
illumination would decrease the win- 
dow and sign illumination, but this had 
been found to work out in quite the 
opposite direction. 
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Mr. Pratt supplemented Mr. Kelly’s 
paper by giving some figures as to the 
cost of maintenance and the impor- 
tance of getting good globes. 

The report of the Committee on 
Standardization of Line Construction 
was presented by R. G. Black, the chair- 
man, who referred to the valuable 
work gotten out by the National Elec- 
trie Light Association, which, he said, 
was well worth studying. The conven- 
tion then adjourned till the afternoon. 

The first order of business in the 
afternoon was the reading of a paper 
by C. E. Allen, of the Westinghouse 
Electric & Manufacturing Company, 
entitled ‘‘The Importance of the Use of 
Potential Regulators on Distributing 
Systems. ”’ 


POTENTIAL REGULATORS. 


This paper pointed out the necessity for 
regulators, and the demand for them, and 
gave a résumé of the different makes, and 
how they had progressed until they had 
come to their present state of efficiency. 
Mr. Allen went very fully into the matter 
of the mechanical construction of the ma- 


The paper was profusely illustrated 
and was very much appreciated. 


It was pointed out in the discussion 
that regulation on a circuit tended to 
give uniform voltage, and in that way 
affected the quality of the service. If 
there was an interruption in the serv- 
ice for five minutes, even though the 
service during the year had been per-. 
fect, it was the five minutes that the 
customer usually looked at, and regu- 
lators were therefore of the utmost im- 
portance. Mr. McDougall asked if the 
feature of noise had been eliminated, 
to which Mr. Allen replied that there 
was now very little or no noise in the 
machine itself. 

A paper was read by Roderick J. 
Parke, of Toronto, on ‘‘Some Recent 
Developments in Electric Heating and 
Cooking Devices.’’ 

ELECTRIC HEATING DEVICES. 


This was a very interesting paper, giv- 
ing details of tests applied with gas oven, 
the non-automatic electric oven, and the 
automatic electric oven. The great utility 
of the electric oven was shown by these 
tests, and with proper adjustment it could 


be made to operate at a lower cost than 
gas. 


Before the close of the meeting a 
hearty vote of thanks was given to W. 
L. Adams, chairman of the Entertain- 
ment Committee, for the excellent way 
he had provided for the entertainment 
of the members of the Association and 
friends. Mr. Adams replied that he 
had been more than repaid by the ap- 
preciation shown by the members. 

For the entertainment of the mem- 
bers and friends there were provided 
many attractive diversions, 
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LETTER TO THE EDITOR. 


The Brunots Island Power Plant. 
To the Editor: 

We notice in your issue of June 17 an 
article on page 1207 by Hartley M. 
Phelps, descriptive of the Brunots 
Island Power Plant of the Pittsburg 
Railways Company, in which there is an 
inaccuracy, which we think you will be 
glad to correct. 

On page 1208, in the first column, ref- 
erence is made to ‘‘one 3,000-kilowatt 
alternating-eurrent generator, direct- 
connected to a double-flow Curtis steam 
turbine.” As a matter of fact, all of 
these turbines are Westinghouse-Par- 
sons and not Curtis. 

This is no doubt an inadvertence, but 
inasmuch as it is rather an injustice to 
the Westinghouse Machine Company, 
one which we should be glad to see cor- 
rected and of which. we have no doubt, 
vou are glad to be informed. 

J.C. MCOUISTON. 

East Pittsburg. Pa., June 20, 1911. 
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International Electrical Congress at 

A preliminary announcement of the 
International Congress of the Applica- 
tions of Electricity to be held at Turin, 
Italy, from September 10 to 17, 1911, 
was made in our issue of March 11. The 
Congress will be divided into the fol- 
loing sections : 

I, Electrical Machines and Trans- 
formers, 

ll. Electrical Installations and Net- 
works, 

NI Instruments, Apparatus and 
Switching Devices. 

N. Lighting and Heating by Elec- 
tricity, 

N. Electrical Traction and Propul- 
sion. 

VI. Telegraphy and Telephony. 

VIL Accumulators, Electrochemis- 
try. Electrometallurgy and other Ap- 
plications. 

NIN. Tariffs, Taxation and Legisla- 
tion in regard to the Distribution of 
Electrical Energy. 

The first and last meetings of the 
Congress will be general sessions. At 
the first general session there will be 
elected an honorary president and a 
Presidential Board of the Congress, in- 
hiding a president and a number of 
ants a general secretary and 

°” Jomnt-secretaries. Each section will 
also have its presidential board. 

Of the subjects previously announced 


for discussion by invited speakers the 
following have been already assigned: 

“Electrical and Mechanical Charac- 
teristics of Modern Electric Genera- 
tors, with special reference to Very- 
high-speed Machines,’’ P. Behn-Eschen- 
burg, Switzerland. 

‘Present State of Technical Prog- 
ress in the Manufacture of Stationary 
and Traction Batteries,’’ Dr. Beckmann, 
Germany. 

‘‘The Selection of the Transmission 
and Distributing Pressure and the De- 
sign of Switchboards and Substations 
in Large Electrica] Installations, Tak- 
ing into Account Both Economy in 
First Cost and Continuity of Service,” 
Philip Torchio, United States. 

‘‘Underground High-tension Net- 
works in Metallic Connection with 
Overhead Lines,’’ J. Grosselin, France. 

‘Present State of Research in Ref- 
erence to Abnormal Rises in Pressure 
and leans of Their Prevention and 
Pro’ection of the System,’’ G. Faccioli, 
United States. 

“Construction and Use of Automatie 
Cireuit-breakers,’’ E. Ragonot, France. 

‘Converters, Rectifiers and Motor- 
Generators,” 
England. 

“The Problem of Frequency Trans- 
formation,” P. Bunet, France. 

‘‘Three-phase Variable-speed Motors, 
with Special Reference to Rolling Mills 
and Paper Mills,” C. Sarli, Germany. 

‘‘Technical and Economie Influence 
on the Lighting Industry of the New 
Metallic-flament Lamp and of the 
Metallized-carbon Lamp,’’ D. Wedding, 
Germany. 

‘* High-tension Continuous-current 
Traction Versus Monophase Traction 
on Suburban Lines,” F. J. Sprague, 
United States. 

“Overhead Line Construction for 
Electric Railways,’’ Gustave L’Hoest, 
Belgium. 

‘Direct Production of Steel from 
Ores by Means of the Electric Fur- 
nace,’’ Remo Catani, Italy. 

“Sterilization of Water by Processes 
Imploying Electricity,’ Dr. Erlwein, 
Germany. 

“Electricity Meters with Special 
Reference to Different Kind of Loads,” 
CG. H. Sharp. United States, and A. 
Durand, France. 

‘Government Control of Meters,” A. 
Denzler, Switzerland. 

‘Rational Methods of Commercial 
Measurement of Electric Power,” G. 
G. Ponti, Italy. 
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“The Problem of Increacing the 
Load-faetor in Central Stations,” G- 
Sartori, Austria, . 

‘‘ Application of Electricity to Sub- 
marine Boats,’’ Agostino Bezzi, Italy. 

‘‘Long-distance Wire Telephony,” F. 
B. Jewett, United States. 

‘Wireless Telephony,” Valdemar 
Poulsen, Denmark. 

‘Automatic Telephone Exchanges: 


as a Means of Economy and Improve- - 


ment in Telephonic Communication im 
Large Cities,” H. Milon, France. 

‘‘Research on Secrecy in Wireless: 
Telegraphy,’’ P. O. Pedersen, Den- 
mark. 

‘“Present and Future Development 
of Electric Heating,’’ C. A. Rossender,. 
Sweden. 

‘Comparative Study of- the Direct 
and Indirect Methods of Taxing Elec- 
tricity in Different Countries,” Mario 
Bonghi, Italy, and Dr. Frey, Switzer- 
land. 

‘‘Government Regulations in Refer- 
ence to the Electric Transmission of 
Power,” E. C. Ericson, Sweden, and H. 
“chreiber, Austria. 

“Distribution of Electric Power for 
Agricultural Purposes,’ Mr. Leclere, 
Franee. 

‘‘The Various Systems of Multiplex 
Telegraphy,” W. A. J. O’Meara, Eng- 
land. 

The fee for membership in the Con- 
gress is 25 lire ($5.00). Applications 
should be accompanied by the subscrip- 
tion and should be sent as soon as pos- 
sible, addressed ‘‘Congresso di Elet- 
tricita Politecnico, Torino, Italy.” 
Upon receipt, the secretary of the Ex- 
ecutive Committee will forward the 
card of membership, and any other in- 
formation that may be desired. 

Members of the Congress will be en- 
titled to receive copies of the Transac- 
tions. Papers will be printed in Eng- 
lish, French, German or Italian as pre- 
sented, but unless in French thev must 
be accompanied by an abstract 
French, 

A meeting of the International Elec- 
trotechnical Commission will be held at 
Turin during the same week in whic 
the Congress is in session. 

=! -- 

Copper Prices Rising. 
. The highest price touched by copper 
in the current upward movement was 
12.8 cents a pound and producers firm- 
ly believe that the prices will rise to 
13.0 cents in the next two or three 
weeks. 
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DEVELOPMENT OF THE MODERN 
CENTRAL STATION. 


BY CHARLES PROTEUS STEINMETZ. 


The predecessor of the huge modern 
central station is the Edison direct-cur- 
rent three-wire station, which was de- 
veloped twenty years ago. By a system 
of feeders and mains, direct current was 
distributed at 220 volts from a station 
located at the center of power demand. 
When the limit of economical distribu- 
tion from a single station was reached. 
additional stations were built, and all 
the stations connected by tie-lines. 

Characteristic of these stations were 
the good voltage regulation, incident to 
the system of feeders and mains; the 
high economy, resulting from the paral- 
lel operation of all the stations and the 
consequent reduction of light-load losses 
to a minimum. and the high reliability 
of service. 

The most serious disadvantage of the 
direct-current three-wire generating sta- 
tion was the limited distance to which 
power could be transmitted economical- 
ly at 220 volts. This limited the use of 
the system to densely populated dis- 
tricts, as the interiors of large. cities, 
where within the economie radius of 
220-volt distribution a load for a gener- 
ating station of economical size could be 
found. It also did not permit the best 
economy of operation, as it required the 
location of the generating stations in the 
interior of the cities. 

The limitations in the distance of 
transmissions were soon overcome, and 
electric power made generally available, 
by the alternating-current system. As 
it was first developed, as the single- 
phase high-frequeney system with indi- 
vidual transformers at the customers’ 
premises, it had the fatal defect of large 
all-day losses in the transformers, and as 
a result, most of these early alternating- 
current stations were not an economical 
success. The alternating-current system 


1A paper (slightly condensed) that was pre- 
Bented at the twenty-eizhth annual convention 
of the American Institute of Electrical Engi- 
neers, Chicago, June 27. 
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became economically feasible only by 
the introduction of the three-wire-secon- 
dary mains, fed from large transform- 
ers by primary feeders, that is, the main 
features of the Edison feeder and main 
system, from which the modern alter- 
nating-current system differs only by 
the substitution of high-tension feeder 
and transformer, for the low-tension 
feeder of the direct-current system, and 
by the addition of a fourth wire or other 
method (as separate feeders) to take 
eare of power distribution to motors. 

The final power supply to the custo- 
mers, for lighting or other domestic 
service, is now generally from a three- 
wire 220-volt main, by direct current in 
the interior of large cities, and by alter- 
nating-current in less densely pop- 
ulated districts. The characteristics 
which make the direct-current systems 
suited for more concentrated, the al- 
ternating-current system for less con- 
eentrated demands, are: 

Reactive drop and magnetic screening 
are absent with direct current, and large 
conductors can thus be used, carrying 
larger currents than are economical 
with alternating distribution. A great- 
er density of load can thereby be taken 
care of, larger power supplied over each 
feeder, and voltage regulation at every 
feeding point in the mains thus becomes 
economically feasible. The mains, tied to- 
gether, exchange power between feeders, 
and thereby equalize the voltage. Stor- 
age-battery reserve is conveniently feas- 
ible, with its great increase in the serv- 
ice reliability. 

With alternating-current supply, 2.- 
200-volt high-tension feeders can be 
used, and a much larger territory there- 
by supplied from one station. Much low- 
er voltage drops are feasible in the high- 
tension alternating-current feeders, than 
in the low-tension direct-eurrent feeders, 
and several transformers with their see- 
ondary mains can thus be supplied, with 
fair regulation, from the same primary 
feeder, and this allows the installation 
of small mains of limited extent. The 
secondary mains may be sectionalized 
without serious disadvantage in regula- 
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tion. The high efficiency of the modern 


transformer permits economical power 
supply in districts which can not be 
reached by direct current, as the load is 
so scattered that only a moderate 
amount of power is accessible to each 
main, and sufficient load for the eco- 
nomical operation of a converter sub- 
station could not be found within the 
economical radius of such a station. 

The economic disadvantage of the lo- 
cation of a number of direct-current 
generating stations in the interior of 
large cities led to their replacement by 
converter substations, which receive 
their power from a large three-phase 
generating station, usually at twenty- 
five cycles. Thus originated the pres- 
ent system of monster three-phase pow- 
er-generating stations. Reliability in- 
surance against a breakdown in the gen- 
erating station led to the subdivision of 
the power generation in two or more 
main generating stations, and so we see 
now in operation in this country huge 
generating stations, co-operating with 
each other and with smaller outlying 
stations, very similar in principle, 
though vastly greater in magnitude, 
than the direct-current three-wire gen- 
erating stations of fifteen years ago. 

Comparing the modern system of 
high-voltage three-phase generating sta- 
tions, which supply power to a large 
city and almost to a state, with the sys- 
tem of low-voltage direct-current gen- 
erating stations of old, we find, besides 
the vastly greater amount of power of 
the modern system, and correspondingly 
greater destructiveness of the power 
when beyond control, two essential dif- 
ferences: 

a. The alternating nature of the pow- 
er involves in the parallel operation of 
the generating stations, as required by 
economy and reliability, the problem of 
synchronizing, which did not exist with 
the direct-current stations. 

b. While in the direct-current system 
the power, which could be developed at 
any point in the system, was limited by 
the resistance of feeders and mains, and 
the limited power of the generators, and 
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an accident anywhere in the system 

could not seriously involve the entire 
system, but remained essentially local 
in character, In the present system the 
maximum power is available practically 
everywhere, and an accident or disturb- 
ance may be felt over the entire system. 
That is. the safety resulting from the 
locally limited power, and correspond- 
ing reliability, of the direct-current sys- 
tem, is not inherent in the modern high- 
power and high-voltage alternating sys- 
tem and before the operation of the 
present huge systems can be as safe and 
as reliable as that of the low-tension 
direct-current systems was, means must 
be found to limit the power which can 
he developed in ease of accident any- 
where in the system, to a safe value. 
that is a value which would not serious- 
ly affet or endanger the operation of 
the system, 

The safety of the low-tension direct- 
current system against general disturb- 
anves caused by a local accident, such as 
a short circuit, was the result of the 
relatively high resistance of circuits; 
it was, however, paid for by a lower 
iciency of distribution, resulting from 
the losses in the line, such as are no 
longer permissible in our modern large 
systems, and if permissible, would not 
he feasible, as the distribution cables 
could not dissipate the power without 
self-destruction. However, due to the 
ilternating nature of the power, voltage 
rat be consumed in the modern systems 
by reactanee, and the current limited 
thereby, without corresponding loss of 
power; and to make our modern high- 
voltage high-power systems as safe 
against local accidents, as were the low- 
tension direct-current systems, power- 
limiting reactances must in the former 
take the place of the resistance of lines, 
feeders and mains of the latter system. 

The industry has been slow to realize 
the importance of reactance in giving 
‘ety and corresponding reliability to 
high-power generating systems. The 
Mann was a prejudice against reac- 
tawes, which had survived from the 
"arly days of the single-phase high-fre- 
Mene systems, in which the reactance 
‘2 generators, lines and transformers 
had heen the enemy which spoiled the 
‘sired voltage regulation. We are just 
“iting to realize now, that in the 
tuge Systems which use a large part of 
heir power hy synchronous machines; 
& converters, frequency-changers, ete., 
"actance is not an enemy to regulation, 
mt affords the most effective means 


of voltage regulation by phase control. 

A considerable amount of reactance 
is necessary for safety, to limit the pos- 
sible local concentration of power, and 
for voltage regulation in systems con- 
taining synchronous machines, and also 
for the stability of the latter, as the par- 
allel operation of synchronous machines, 
whether generators, motors or convert- 
ers, 1s possible only if the cireuit be- 
tween the machines contains considera- 
ble reactance. 

In a station or group of stations of 
100 to 200 megawatts generator capacity 
in high-speed  turbo-alternators—and 
there are a number of such stations now 
in existence—with a momentary short- 
circuit current of thirty to forty times 
full-load current, the maximum current 
which could momentarily appear at a 
short circuit on the busbars would cor- 
respond to form three million to eight 
million kilowatts. When opening such 
a short-circuit, the power at the open- 
ing break must pass from zero at short 
circuit to zero at open circuit, over the 
maximum momentary output of the 
generator, which is one-half the prod- 
uct of short-circuit current and open- 
circuit voltage, or from one and one- 
half to four million kilowatts. It is ob- 
vious that no switching mechanism can 
be designed which can always be relied 
upon to open such power, and which at 
the same time is sufficiently small and 
reasonable in cost, to employ hundreds 
of them in the system, on the gener- 
ators, feeders, ete. Hence the insertion 
of power-limiting reactance in gener- 
ators, bushars, ete.. becomes necessary 
for the safety of the system. 

The low-tension direet-current gener- 
ators of old probably gave a momen- 
tary short-circuit current of three to 
five times full-load current, and at per- 
manent short circuit lost their excita- 
tion. The modern high-efficieney turbo- 
alternator gives from three to five times 
full-load) current on permanent short 
circuit, but nearly ten times as much 
momentarily. While the permanent 
short-circuit current is within safe lim- 
its of the meehanieal and — eleetrical 
strength of modern apparatus, the mo- 
mentary short-cireuit current is not, 
but, allowing for the advance in the 
art of machine design since the days 
of the low-tension direct-current ma- 
chine, a momentary short-circuit cur- 
rent of ten to twelve times full-load cur- 
rent would be within safe limits. This 
means increasing the self-inductive re- 
actance of the generator to eight to ten 
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per cent. It can either be done by the 
insertion of external reactance, prefera- 
bly in the phase leads, or by the design 
of the generator, or by both. Internal 
reactance of the generator of the re- 
quired amount interferes with economi- 
eal design, and has the disadvantage of 
offering no protection in case of an in- 
ternal short circuit which eliminates 
the generator reactance. The prefera- 
ble method thus is to give the generator 
a reasonably high internal reactance 
(three to five per cent) and insert ad- 
ditional reactance in the phase leads, of 
four to six per cent?. Where step-up 
transformers or auto-transformers are 
used, they can be designed to afford the 
required external reactance. 

Even when limiting the momentary 
short-circuit current of the generators to 
ten times full-load current, with the 
parallel operation of a system of several 
hundred megawatts generator capacity, 
the momentary short-circuit power 


would still approach millions of kilo- 


watts. It therefore becomes necessary 
in these large systems, either to operate 
the system in a number of separate sec- 
tions, or to sectionalize the busbars by 
power limiting reactances. 

The former is frequently done, but 
appears to me a temporary expedient 
only, and economically impracticable as 
a permanent condition 
When limiting the generator capacity 
per section to a maximum of 60 mega- 
watts, three or four sections would be 
required in some of the existing sys- 
tems. As this means a partially loaded 
generator in every section, a larger to- 
tal generator capacity is required, and 
a lower economy of operation results, 
than with parallel operation of the en- 
tire system. Furthermore., reliability 
would require to supply every substa- 
tion from several sections. and this 
would necessitate to sectionalize also 
every substation on the alternating 
side, and would thereby lower the econ- 
omy of the use of feeders and substa- 
tions. The necessity of providing means 
of throwing substation apparatus from 
one section to another section, in case 
of accident to one section, complicates 
the method of control and introduces 
the danger of accidentally connecting 
together in the substation feeders com- 


2 These power-limiting reactances must main- 
tain their reactance at short circuit. Thus if 
fron is used in them, the densities must be so 
low that saturation is not reached with th 
short-circuit current. With a four to sitchen. 
cent reactance, this limits the iron density to 
B- 500 to 1,000, and as such low densities e: n 
far more economically be produced in air the 
power-limiting reactunces are ironless reac- 
tances. i 
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ing from different sections and out of 
synchronism with each other, with the re- 
sult of a short circuit between two sec- 
tions. As the complication of control 
would usually make it impracticable to 
carry feeders from more than two sec- 
‘tions into a substation, the reliability 
‘of service would be lower than in par- 
‘allel operation, when important substa- 
tions could receive power from three or 
more power houses. The loss of econ- 
‘omy and of reliability, and the compli- 
‘eation of control of the system increase 
‘so rapidly with the increasing number 
of separate sections that it appears to 
‘me, that the only feasible method which 
‘permits unlimited extension of the sys- 
idem without any increase of danger and 
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«complication, is the parallel operation of 
‘the entire system, on a single ring bus, 
which is divided into sections by power- 
limiting busbar reactances. © 

These reactances must be large 
enough to limit the power which can 
flow over them, so that in case of a short 
circuit on one section, the adjoining bus- 
‘bar sections are only moderately affect- 
ed, the further busbar sections not af- 
fected at all; at the same time, the re- 
-actances must be sufficiently low and of 
sufficient capacity, so that any amount 
of current, which during a change of 
load a busbar section may draw from 
the adjoining busbar section, can be 
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safely transmitted over the reactance 
without any voltage drop, by a slight 
phase displacement between the adjoin- 
ing bustar sections. With a capacity 
of fifty to sixty megawatts per section, 
a permanent carrying capacity of each 
busbar reactance, of two megavolt-am- 
peres, at fifteen-degree phase displace- 
ment, and a power limit, in case of a 
short circuit on one section and full 
voltage on the adjoining section, of 
forty megavolt-amperes appears at pres- 
ent the best compromise. The ring bus, 
into which all the generators G of the 
system feed, would then comprise the 
busbars B of the various power houses, 
H,, H, ..., and the tie-lines L between 
the power houses, as indicated diagram- 


matically in Fig. 1, in which z denotes 
the power-limiting reactances in the 
generator leads, z’ the power-limiting 
busbar reactances, F the feeders which 
issue from the busbar section, and C 
denotes the non-automatic, A C the 
automatic circuit-breakers in the sys- 
tem. 

We come now to the consideration of 
the feeders which issue from the gen- 


erator bushars. In the low tension di- 


rect-current system, the effect of a short 
circuit in a feeder—if not extremely 
close to a generating station—was limit- 
ed hy the resistance of the feeder. With 
the modern high-power alternating sys- 
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tem, the feeder resistances are very low, 
and a short circuit in a feeder is almost 
a short circuit on the busbar. While 
generator reactances and busbar reac- 
tances greatly limit such a short circuit, 
there still remains the disadvantage, 
that nothing limits the power which is 
available locally on a feeder, below that 
available on the busbar to which the 
feeder connects, and in this respect the 
modern system is inferior to the old low- 
tension direct-current system. The 
safest method would be to limit the 
available short-circuit power of every 
feeder by reactances at either end of 
the feeder, in the generating station and 
in the substation S, as indicated by x” 
in Fig. 1. This method, which would 
make the modern high-power system as 
safe as the former low-tension direct-cur- 
rent system, has not yet been considered, 
since unfortunately the development of 
the alternating part of the present sys- 
tem has started from the experience of 
the small alternating systems of old and 
not from that of the low-tension direct- 
current system, and in the former, the 


limited power of the generating system, 
combined with the relatively high reac- 
tance of the overhead feeders, made 
power-limiting reactances in the feeders 
unnecessary. Instead of limiting the 
power, automatic circuit-breakers are 
provided in the feeders, as indicated by 
A C in Fig. 1, which instantaneously 
cut off the feeder in case of short cir- 
cuit. This method has been very suc- 
cessful, and with the limitation of pow- 
er by the reactances in busbars and 
generators, appears sufficiently safe, but 
still has the disadvantage of momentar- 
ily exposing the busbar section and the 
feeder switches to the shock of short 
circuit in ease of a failure of the feeder, 
and it may thus well be considered 
whether a safer way of operation would 
not result from limiting the power of 
the feeders by reactances. 

In the parallel operation of the in- 
dividual generators, and the entire gen- 
erating station of the modern high-vol- 
tage alternating-current system, a prob- 
lem is involved, which did not exist in 
the direct-current system, syn- 


viz., 
chronizing. 
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If two machines, A and B in Fig. 2 
{whether generators, synchronous mo- 
tors, converters or frequency changers), 
shall run in synchronism, the constants 
of the circuit between the two machines, 
a, a, b, b, must be such that any phase 
displacement (that is, position displace- 
ment) of the two machines causes a cur- 
rent to flow between the machines, which 
accelerates the lagging, retards the lead- 
ing machine, irrespective whether in ad- 
dition to exchange or cross current be- 
tween the machines, the machines also 
send out current, or receive current 
from the outside, at m, m,. If the two 
machines are exactly in step, in the lo- 
val circuit a, a, b, ba, the voltages of the 
two machines are in opposition, as 
shown by a and b in Fig. 3. Thus there 
is no resultant voltage, and no current 
towing between the machines. If now 
the two machines are slightly out of 
step, and B lags slightly, that is, its vol- 
tage reaches the maximum at a slightly 
later time, b in Fig. 4, and A leads 
slightly, that is, its voltage reaches the 
maximum at a slightly earlier time, a 
in Fig. 4, the two voltages a and b give 


FIG. 3. 


a resultant, whieh reaches its maximum 
midway between a and b, as shown asc 
in Fig. 4. This resultant or cross vol- 
lage of the two machines produces a 
cross current circulating between them. 
If now the cireuit between the two ma- 
chines, a, a, b, ba, should contain only 
resistance. but no reactance, the cross 
current è would be in phase with the 
ess voltage c, as shown in Fig. 5. It 
would then be practically in quadrature 
with the two machine voltages a and b, 
that is, would be a wattless current in 
the two machines, neither consume nor 
Produce power, that is, there would be 
no synchronizing power. 

Assume now that the resistance of 
the cross circuit is negligible compared 
with the reactance, then the cross cur- 
“nt i would lag nearly ninety degrees 
hehind the cross voltage c, which pro- 
duces it, as shown in Fig. 6f Thus it 
“ould be approximately in phase with 
" approximately in opposition with b, 
a thus consume power in the 

8 machme A, that is, retard it, 


and supply power to the lagging ma- 
chine B, that is, accelerate it, and thus 
pull the two machines together, as syn- 
chronizing current. Hence, the reactive 
or quadrature component (with regard 
to the cross voltage c) of the cross cur- 
rent is the synchronizing current, and 
the power component of the cross cur- 
rent exerts no synchronizing power. 
Thus, reactance is necessary for syn- 
chronous operation, and the larger the 
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reactance is, compared with the resist- 
ance of the cross circuit, the larger a 
part of the cross current is synchroniz- 
ing current. 

Of the synchronous reactance of an 
alternator, essentially only the true or 
self-inductive component comes in con- 
sideration in synchronous operation, as 
the armature-reaction component is 
usually too slow to exert itself. In 
steam-turbine alternators, the self-in- 
ductive armature reactance is very low, 
frequently only two to three per cent; 
however, the armature resistance is a 
fraction of one per cent, and when con- 
nected to the same busbars, synchron- 
ous operation of such generators is sat- 
isfactory. A few per cent of resist- 
ance between the turbo-alternators, as 
may exist when operating two power 
houses together over a tie-line, makes 
synchronous operation unstable or im- 


FIG, 5. 


possible without the insertion of a cor- 
responding amount of reactance. 
Parallel operation of synchronous 
machines thus requires reactance in the 
circuit between the machines. It is fur- 
ther required, however, that the com- 
bined effect of resistance and reactance, 
that is, the impedance of the cross cir- 
cuit, is sufficiently low to allow a large 
enough current to flow to keep the ma- 
chines together against any tendency 
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which separates them, as inequality of 
the driving power, slightly different 
speed adjustment of the engine gover- 
nors, ete. That is, the possible cross 
current between the machines must be 
comparable in magnitude with their 
full-load current. This, however, is fre- 
quently not possible in the parallel oper- 
ation of power houses distant from each 
other, over tie-lines. The capacity of 
the tie-lines between big power stations 
would economically be proportioned to 
the required exchange of power, and 
thus usually would not be sufficient to 
pull the two stations together into syn- 
chronism. 

Here, then, another new problem 
arises which was not met previously in 
synchronous operation of alternators: 
the engine or turbine speeds of the two 
stations must be controlled, independ- 
ently of the alternators, so ag 
to be so closely the same under 
all conditions as to require a very 
small synchronizing power between 
the alternators, to pull into step 
and remain in step. That is, as we may 
express it, the prime movers must be 


FIG. 6, 


synchronized. While this had not been 
done before, it is a mechanical problem, 
which electrically can be solved without 
serious difficulty, for instance, by con- 
trolling the governor in the steam sup- 
ply by the power exchange between the 
stations, in combination with sufficiently 
powerful dash-pots, to 
governor hunting. 

We must realize, that in the di- 
rect line of the modern eentral-station 
development is an extension of the pow- 
er supply to that of an entire state or a 
number of states, from a few huge main 
stations near the centers of power de- 
mand, and numerous smaller outlying 
stations, with the entire system operat- 
ing in synchronism through feeders and - 
tie-lines, in which the power flow flue- 
tuates in amount and in direction, and 
of which very few are sufficient to pull 
stations together into synchronism. but 
Just sufficient to keep them in synchron- 
ism, if the speed regulation of their 
prime movers is independently main- 
tained very closely the same. 


guard against 
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A New Electric Train-Lighting System. 

A new system of electric train light- 
ing has been brought out in Europe by 
Brown, Boveri & Company, of Switzer- 
land, and it is claimed to have many 
advantages. There are already about 
2,200 outfits in service on various rail- 
roads and 1,000 more are soon to be 
delivered. These 3,200 equipments are 
designed for about 4,100 cars of all 
kinds, such as passenger cars, dining 
cars, mail and baggage cars, as well as 
locomotives. The Orleans Railroad, 
which centers at Paris, recently placed 
a large order for these train-lighting 
outfits. On the present system each 
ear has its complete outfit so that the 
handling of the cars in no way depends 
upon the matter of the lighting. The 
same car can be used for high or slow- 
speed trains or for a long or short 
lighting period, at will. 

Since the first systems of train light- 
ing were brought out, a very important 
change has been brought about by the 
introduction of metallic-filament lamps 
by which is obtained from double to 
triple the light for the same current 
formerly used for carbon filament. Thus 
the size of the dynamo and battery can 
be much reduced and the electric sys- 
tem can now compete with gas and even 
supersede the latter, owing to the ad- 
vantages which it possesses. 

In electric train lighting there are 
two main points to be considered. First, 
the wear upon the battery, which 
should he as slight as possible so as to 
secure a long life. Second, an absolute- 
ly steady light is to be obtained. For 
these reasons the battery should not 
he overdischarged, and the voltage on 
the lamps should be constant and quite 
independent of the train speed or any 
other factor. It is also desirable to 
use a dynamo which is not of a special 
type, but of standard and solid con- 
struction, combined with a suitable reg- 
ulator, as it is considered that a special 
dynamo which would answer all the 
requirement of train-lighting service 
would be so complicated that many dis- 


advantages would ensne. The new 


generating and regulating apparatus 
takes care of the lighting properly and 
allows of working on the following 
principles: 

1. The lighting is done by the bat- 
tery only during the stopping of the 
train and for very slow speeds, below 
fifteen miles an hour, or even lower if 
need be. 2. The dynamo is put in cir- 
cuit, when the speed exceeds the mini- 
mum speed for which it is regulated, 
and the voltage is exactly the standard 
voltage, and not only somewhere near 
the voltage, as is done by any ball-gov- 
ernor apparatus which throws on the 
dynamo independent of the voltage and 
thus gives rise to a bad change-over. 
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FIG. 


All the other drawbacks of mechanical 
devices are suppressed, such as adjust- 
ment, variable working, friction, ete. 
3. While the train is running above the 
minimum speed the lighting is carried 
out entirely by the dynamo. 4. At this 
same speed point, the dynamo com- 
mences to charge the battery, if it is not 
entirely charged, and this whether the 
lights are used or not. Charging is not 
done at constant current as in some sys- 
tems, as this is very bad for the battery, 
but the charging begins with the max- 
imum allowable current value, and the 
current then decreases by degrees down 
to zero when the battery is entirely 
charged. Thus there are no shocks and 
there is also avoided the large resist- 
ances needed for  constant-current 
charging. The battery is well treated, 
and remains almost always charged 
without any overcharge. 5. The vol- 
tage of the dynamo and the charging 


of the battery are quite independent of 
the train speed and depend only on the 
regulator. 6. At the stopping of the 
train as well as at highest running 
speed the voltage on the lamps is inde- 
pendent not only of the speed but also- 
of the current taken by the lamp cir- 
cuit. 

In Fig. 1 are shown the general con- 
nections of the dynamo, battery, lamps. 
and regulator. The dynamo (Fig. 2) 
is of very simple build and is hung from 
the truck, using its own weight or a set 
of springs for stretching the belt. An 
automatic brush shifter reverses the 
brushes when the train is reversed, so 
as to keep the current in one direction. 


1.—GENERAL SCHEME OF CONNECTIONS. 


Oil-ring bearings are used and the dy- 
namo is entirely ironclad. The battery 
is designed to supply the lighting cur- 
rent only during stops. About seven to. 
ten hours is allowed for a maximum 
discharge. The cells are contained in: 
boxes which are stowed on the train as 
usual. 

As to the regulator (Fig. 3), it is de- 
signed to regulate the voltage of the dy- 
namo, which of course depends on the 
speed, so that the battery may be 
charged and the lamps also run. When 
the train comes up to speed and the dy- 
namo voltage reaches that of the bat- 
tery, an automatic switch throws the 
dynamo on the battery and lamps. As 
the train speed rises, there is avoided a 
rise of voltage on the dynamo by throw- 
ing resistances in series with the dyna- 
mo shunt-field winding. The regulator 
has an arm working around contact 
points for putting in sections of resist- 
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ance cll. The arm is carried on a coil 
which rotates in a magnetic field, and 
this field is produced by three differen- 
tial windings, first a circuit taken at 
the dynamo terminals, second a winding 
traversed by the battery current, both 
ot these acting in the same sense, and 
third a winding carrying the lamp cur- 
rent and working in the opposite sense 

As two extreme examples, take first 
the case of an express train running at 
high speed with but few stops and run- 
ning in the daytime so that but little 
lighting current is used; in the second 
case, we may take a slow train with 
frequent stops, running at night and 
having a heavy lighting load. In the 
first case, the dynamo charges the bat- 
tery and then should practically stop 
giving current. The regulator here 
acts so as to prevent any more current 
entering the battery which would do it 
harm. The dynamo thus is required to 
give but little current and besides 
works verv unfavorably as it runs for 
a long tine at a high speed without 
stopping. In the second case, the dyna- 


FIG. 2—~TRAIN-LIGHTING DYNAMO. 


mo must keep the battery charged and 
also provide for the lamps while the 
train is running, so that much current 
taken from the dynamo, seeing that 
we must avoid drawing unduly on the 
battery, as it would suffer from too 
treat a discharge, Here the working is 
also unfavorable. as the dynamo works 
only during a relatively short time, ow- 
mg to the frequent stops, and this at 
‘slow speed. In all these cases of vari- 
able speed and stops, the regulator se- 
“ites the proper working by automat- 
"ally controlling the dynamo and bat- 
" arcuits, reducing the voltage of the 
“imo when need be by throwing in 
rastanee, Seeing that the dynamo 
He full voltage for a train speed 
r tteen miles an hour, there is no 
a that this speed will not be 
ached, even by slow trains, so that the 
ere lighted by the dynamo 

mh “uring stops. The working of 
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the present regulator is so exact that it 
allows of carrying the lighting by the 
dynamo alone without the aid of the 
battery, and this is an important point 
if, for instance, a battery fuse should 
blow when the train is running. With 
nearly all other systems, should an ac- 
cident happen to the battery, the light- 
ing is entirely put out of service. 


Warren, Ohio, Inaugurates New Street 
Lighting System. 

That up-to-date and adequate street 
lighting is growing more and more in 
favor in American cities is demon- 
strated by the efforts many municipali- 
ties are putting forth to secure better 
lighted streets. A notable example of 
what can be done when once citizens 
have set their minds to accomplish this 
desired end is furnished by Warren, O., 
a city of about 12,000 inhabitants. 

For two years the Board of Publie 


able throughout all parts of the city. 
The official inauguration of the re- 
cently completed system took place ow 
the night of June 7. The business sec- 
tion of Warren presented a stirring 
scene when from fifteen to eighteen 
thousand people witnessed the turning 
on of the lights. For ten days previ- 
ous, preparations had been under way 
for a big carnival. Many visitors from 
a distance showed their interest in the 
new lighting system by being present to. 
join in the celebration and the neigh- 
boring towns were represented in dele- 
gations, sent to take part in the parade. 
Shortly after seven o’clock the pro- 
gram was Officially opened by the Mayor,. 
who, from an elevated platform, intro- 
duced the Hon. J. J. Sullivan, of Cleve- 
land. In his brief address Mr. Sullivan: 
reviewed many of the developments. 
that had taken place in Warren dur- 
ing the past thirty years and com-. 


FIG. 3.—FRONT AND BACK VIEWS OF REGULATOR. 


Service has been busy with the problem 
of giving Warren an efficient and effec- 
tive street-lighting system. The old 
arcs have now been discarded and the 
streets are illuminated by a complete 
installation of Mazda street series in- 
candescent lamps — an installation 
unique from the fact that no other city 
has yet adopted this style of lighting 
to the exclusion of all others. 

On the downtown streets and around 
the spacious park an ornamental light- 
ing system employing standards has 
been installed. The majority of the 
standards support three lamps inclosed 
in large white globes and the artistic 
features of the complete standard add 
much to the attractive appearance of 
Warren’s business streets. The light 
ing system in the residential streets, 
though not so spectacualr as that just 
mentioned, is characterized by neatness 
and utility. Ample light is now avail- 


mended the citizens on the publie spirit 
they displayed in having achieved such 
fine results in the matter of night illu- 
mination of their streets. 

At the close of the address Mayor 
Craver threw the switch at the rear 
of the platform which turned on the 
new Mazda lighting system. The tran- 
sition from gloomy to brilliantly ilu- 
minated streets was greeted by a gen- 
eral exclamation of approval. The huge 
carnival parade put itself into motion, 
advancing towards the crowded business 
section on its way past the judge’s 
stand. 

Warren, being a well-known inean- 
deseent-lamp manufacturing town, it is 
natural to suppose that the different 
factories would feature in the evening’s 
entertainment. This they did in a very 
striking way by entering in the parade 
five large floats illustrating the evolu- 
tion of light in America. The first float 
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showed Indians around the light from a 
camp fire, and was dated 1492. The 
next illustrated the introduction of the 
candle, in 1620. The use of oil and 
gasoline lamps was represented in the 
third, and showed the old style of oil 


DAY VIEW, MARKET STREET, WARREN, OHIO, LGOKING EAST. 


street lights used in 1845. The intro- 
duction of the common carbon-filament 
lamps for street-lighting purposes was 
shown on the next float. This float car- 
ried a generator and the light-standards 
were fitted with carbon lamps, which 
were burning. The 
last float in this 
series showed a 
modern street- 
. lighting system, 
representing a 
park seene in 
which the shrub- 
bery was lighted 
with small Mazda 
lamps. The large 
three-light stand- 
ards such as are 
used on the busi- 
ness streets in 
Warren, contained 
Mazda lamps simi- 
lar to those now in 
use in that city. 
The Warren Wa- 
ter & Light Com- 
pany, which holds 
the contract for 
street lighting in 
Warren, entered a 
float on which 
were loaded an 
old arc-light dynamo and some of the 
old are lamps—labeled ‘‘Gone for 
Sure.” Another float was that of the 
Peerless Electrice Company. The har- 
ness of the horses drawing the wagon 


was illuminated with miniature lamps. 
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while on the wagon were mounted a 
large gas-engine operating a series of 
fan motors and a large floral fan at the 
rear of the float. 

The whole parade was led by a por- 
tion of the State Band, followed by a 


company of the Ohio National Guard 
in full uniform. Many other cleverly 
arranged floats, a large representation 
of men and girls from the various lamp 
factories, several lodges and many mas- 


queraders took places in the long proces- , 


sion. The number of those in the pa- 
rade was estimated to be between two 
and three thousand and it took fully an 
hour for it to pass the reviewing stand. 
The awarding of prizes was the last 
feature on the program. 
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Louisville Plant Completed. 

The Louisville Herald for May 31 
published a special sixteen-page section 
commemorating the completion of the 
George G. Fetter Lighting & Heating 
This plant in addi- 


Company’s plant. 


NIGHT VIEW, MARKET STREET, WARREN, OHIO, LOOKING EAST. 


tion to suplying light, heat and power 
for the Fetter store, serves a number of 
consumers in the immediate vicinity. 
The capacity of the electric plant is 
1,050 kilowatts. 

The Herald published numerous arti- 


REPRESENTATIVE FLOATS IN THE CARNIVAL PARADE, INAUGURATION OF NEW STREET-LIGHTING SYSTEM 
AT WARREN, GHIO. 


cles dealing with the history and de- 
velopment of the project ; also with the 
general business of the store. 
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Highly ornate tungsten clusters are be- 


ing put on Michigan Boulevard, Chicago. | 
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New Developments in the Bellini-Tosi, 
Directed-Wave System. 

Since our former descriptions! of the 
new Bellini-Tosi directed-wave wireless 
telegraph system, the inventors have de- 
signed some new apparatus, which is 
especially intended to be used on ves- 
sels in order to enable them to find their 
bearings at sea during fogs. 

The installation of the Bellini-Tosi ap- 
paratus on shipboard comprises four 
aerials, which are mounted as shown in 
Fig. 1, converging towards the upper 
part and joined together by means of 
a central frame of square shape, this 
latter being suspended by a cable that 
is stretched between the masts of the 
ship. Several wires are used for each 
aerial, and three such wires are shown 


here. They are attached together at 
the lower part near the deck and are 
then run up to the frame overhead. 
This frame is mounted at an angle of 
forty-five degrees with the center line 
of the boat. At the bottom, each aerial 
i connected to the wireless apparatus 
inside the cabin by a horizontal wire. 
This 48 one of the best methods of sus- 
Pending the aerials, but others can be 
‘sed according to the conditions which 
Prevail on board. 

oe ig. 2 will be observed the method 
Me unting the apparatus. At R is the 
“ice which is used by Messrs. Bellini 


— 


1 See ; 
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1919, meee 30, 1909, page 838, and July 16. 


and Tosi for directing the waves or for 
receiving waves from another station. 


There are two fixed coils, 7 and 2, mount- - 


ed at right angles; each coil is connected 
to a pair of aerials, thus coil 7 is con- 
nected to aerial A, and A, and coil 2 to 
A, and A,. <A movable coil, mounted 
within the former, can be rotated about 
its axis and carries a pointer moving 
over a graduated scale. It is connected 
to a circuit (for receiving) which con- 
tains a fixed condenser C and a variable 
conductor C’). <A telephone T is con- 


nected to C, and a mineral detector D to 
('’, as shown. 

Each pair of opposite aerials, to- 
gether with the corresponding coil of 
the apparatus, forms an aerial system 
together with the horizontal wire.'so that 
we have in reality two crossed aerials or 
loops, these loops being of triangular 
shape and nearly closed. Loop No. 7 in- 
cludes aerial A,, coil /, aerial A, and the 
horizontal wire, and loop No. 2 crosses 
the first at right angles. It will be re- 
membered that each loop is acted upon 
at the maximum degree by waves com- 
ing from a post lying just opposite it or 
in its axis, and at zero (or no effect) by 
a post lying directly at one side or at 


right angles to the former. If a distant 
post hes forty-five degrees from the ves- 
sel’s axis, or in the axial line of loop No. 
1, only this loop will be affected. When 
the post is midway, or in the boat’s axis 
or perpendicular to it, both loops are 
affected, but with less intensity for each. 
With posts at various points around the 
horizon, both loops are more or less acted 
upon, depending on the angular position 
of the post. However, each coil sets up 
a magnetic field and, as the fields are 
crossed, there will be a resultant mag- 
netic field depending for its direction 
upon the value for each coil. This field 
therefore depends upon the position of 
the distant post, and by rotating the 
inner movable coil we can perceive in 
the telephone when the sound is the 
strongest, and the pointer on the gradu- 
ated circle shows at once the direction 


of the distant post. In the same way 


FIG 3. 


waves can he directed to any point in 
the horizon by using a transmitting cir- 
cuit upon the movable coil. In practice 
a separate Instrument is used for trans- 
mitting and receiving. 

Below is described a recent improve- 
ment which consists in using four crossed 
coils (Fig. 3) and eight aerials, or double 
the number originally used. The prin- 
ciple is the same as before, but the pres- 
ent method is found to shorten up on the 
required length of the horizontal Wire 
and takes up less room on board for this 
season. A new instrument, Fig. 4, is 
therefore used which contains four fixed 
coils and an inner movable coil. This 
apparatus, known as a radiogoniometer 
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or wireless compass, somewhat resembles 
the preceding type and is constructed at 
the Ducretet establishment at Paris. 
With the present apparatus a vessel 
ean find its bearings when nearing the 
coast by taking the direction of two 
known shore stations. The method is 
quite the same as is used commonly by 
making sighting observations upon two 
known shore points. When there is but 
one wireless post, two readings are 
made, taking account of the speed of the 
vessel. As there are often many wire- 
less shore posts working, the method be- 
comes easy, and again the vessel can call 
upon such posts to send signals. 
Without going into further detail, it 
will be seen that the method is valuable, 
as it allows a vessel to find its distance 
from shore in time of fog and thus make 


FIG. 4 


NEW FORM OF RADIOGONIOCOMETER. 


a safe landing. For large passenger 
steamships, a coal economy will result, 
as the vessel can run at full speed and 
make a quicker landing. Collisions be- 
tween steamers are also avoided. It will 
he of interest to state that the Bellini- 
Tosi apparatus is being installed on 
ocean steamers of the Compagnie Gen- 
erale Transatlantique, and the Provence 
will be the first to be equipped. For 
further data about the system we would 
refer to the article last year describing 
the French Government station erected 
at Boulogne on the Channel coast. 
— eo 

In the eourse of a recent address in 
England, the premier of New Zealand, 
Sir Joseph Ward, advocated laying a 
Government cable to connect all pos- 
sessions of the British Empire. 
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MULTIPLEX TELEPHONY” 


BY ERNST RUHMER. 


During my first researches with elec- 
tric wave telegraphy in the summer of 
1906, I conceived the idea of applying 
the principles of wave telephony to 
wire telephony and in this way solving 
the problem of multiplex telephony. 
After several preliminary experiments 
in this direction, I succeeded in the 
spring of 1908 in sending five tele- 
phonic messages over the same circuit, 
extending from my laboratory to my 
residence, without mutual disturbance. 
These experiments were later repeated 
many times in the presence of various 
friends and interested parties. These 
and later experiments were based upon 
the following method: 


At each sending station undulating 


nating circuit in parallel. 
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sponding transmitting and receiving 
stations. At each sending station high- 
frequency currents are generated by 
means of a Poulsen arc, burning in an 
atmosphere of hydrogen, with a reso- 
The three 
resonating circuits are adjusted for-dif- 
ferent frequencies by a proper selection 
of inductances and condensers. The 
intensity of the high-frequency currents 
flowing in these circuits is influenced 
by the microphone M. This can operate 
through the supply current as in the 
first and third cases or by insertion in 
the high-frequency circuit itself as in 
the second case. Various arrangements 
are possible here, providing only that 
the microphone at one sending station 
does not influence the current in the 
transmission line due to any other send- 
ing station. 
The three receiving stations at the 


FIG. 1.—DIAGRAM OF CONNECTIONS, 


high-frequency  alternating-currents 
were generated, analogous to the elec- 
trie waves in wireless telephony. The 
frequencies were different at each sta- 
tion. All of these high-frequency cur- 
rents were transmitted over a common 
circuit and were again separated at the 
receiving stations through the medium 
of resonating circuits to one of which 
each receiving telephone was connected. 
The coupling between the transmission 
line and the individual receiving cir- 
cuits, as well as that between the latter 


themselves, must be as loose as possible | 


in order to secure the complete separa- 
tion of the individual messages and to 
prevent the least interference. Fig. 
1 shows an example of three corre- 


1 Translated from Zeitachrift fur Schicachatrom- 
tecknik and Electrophysikalische Rundschau. 


right of the diagram correspond to the 
three sending stations. In the reson- 
ating circuits at these points detectors,. 
D, may be inserted as in ordinary wave 
telephony and act upon the individual 
receivers 7, or the variations in the al- 
ternating current can be transformed: 
into sound waves by the direct applica- 
tion of a condensing or eddy-current 
receiver. The transmission of the dif- 
ferent conversations takes place over a 
common transmission line F, which is- 
coupled proportionally strongly to the 
transmitting circuits, but loosely to the 
receiving circuits. While the transmis- 
sion line is traversed by currents of all 
frequencies which are imposed upon it. 
the individual resonating circuits at the: 
receiving stations take up only those 
components corresponding to their own) 
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free periods, so that each receiving sta- 
tion receives only the message sent 
trom the corresponding sending station. 
At the request of Dr. Goldschmidt, 
] prepared in 1909, a set of apparatus 
including sending and receiving sta- 
tions for the Brussels Exposition. Ow- 
ing to the fire which occurred ther: 
shortly after the receipt of this appar- 
atus, it was never set up. This appar- 
atus is illustrated in Figs. 2 and 3. 
The Poulsen arc lamps which served 
as generators of the high frequencies 
are mounted on the board below the 
other apparatus and are supplied from 
a common source. To prevent any ac- 
tion of one transmitter upon another 
through this circuit, coils of high in- 
ductance are inserted in the leads to 
cach lamp. In parallel with each lamp, 
in addition to its resonating circuit, 


an A U 


RAPI 
i pe o d zi; 
Dad 
U Be 


tion between the two stations is com- 
pleted. At the same time other sta- 
tions may be called or used for mes- 
sages without any interference or pos- 
sibility of overhearing other messages. 

The fundamental basis and the prin- 
cipal methods of connection for this 
system of multiplex telephony are cov- 
ered by a number of patent applica- 
tions, of which several have already 
been issued (Belgian No. 224008, 
March 16, 1910; French No. 415013, 
April 5, 1910). Although these re- 
searches appear of the utmost physical 
interest and appear to be identical in 
general idea with those proposed by 
Squier, they did not satisfy me from a 
practical point of view, principally be- 
cause it would be impossible to supply 
every telephone subscriber with a high- 
frequency generator (either are lamp 
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FIG. 2—SENDING APPARATUS FOR MULTIPLEX TELEPHONY. 


there is connected a ‘‘fly-wheel cir- 
emt” (German patent No. 225459) 
which serves to hold the frequency and 
current more constant. The resonating 
‘ircuits and the apparatus for coupling 
"ith the transmission line are in the 
cases to be seen at the left of each lamp. 
These also contain a control lamp and 
‘Switch, The line circuit traverses all 
three transmitters. By means of the 
Witches above mentioned, any station 
a he Connected to the transmitting 
“Tut when it is wished to send a mes- 
“ge. At the receiving stations there is 
Permanent connection with the trans- 
B line, so that whenever a sta- 
ie os its bell is operated by 
5 : a relay. When the receiver 

moved from the hook the connec- 


or machine). There are two possibili- 
ties for overcoming these difficulties. 
One consists in generating the high-fre- 
quency currents at the central office, 
the other in the simplification of the 
apparatus itself. On account of various 
patent applications which are now 
pending it is necessary to confine this 
discussion to the latter method. 

I have invented a materially simpli- 


fied transmitting apparatus for tele- 


phonie waves in which the high fre- 
quencies are generated by the micro- 
phone itself (German patent No. 
225056). This apparatus permits of 
simultaneous speaking and listening 
and corresponds to the ordinary tele- 
phone apparatus particularly with re- 
ference to simplicity. J hope after the 
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issue of the patents now pending and 
the completion of further researches to 
discuss this matter more fully. The 
present communication is intended 
only to serve to show my priority over 
Squier, since heretofore nothing has 
been known by the general public of 
my experiments. 
— eo 
Water Power in Sweden. 

The rightful ownership to a great 
deal of Sweden’s water-power, espe- 
cially in the north of the country, 
seems to give a good deal of trouble 
owing to the claims put forward by 
the State. Some Swedish companies, 
the Gidea and Husum Company and 
the Mo and Donisjo Company, which 
are intent upon exploiting the water- 
power of the Gide River and the Torr- 
bole Fall in the Ore River, respectively, 
which they claim to be theirs, have 
now petitioned the State for a definite 
statement as to whether or not the old 
rule that he who owns the shore owns 
the water applies.—Engineering. 

—e e 

Wireless Stations in Indo China. 

Le Courrier de Haiphong states that 
the Executive Council, when it last 


FIG. 3.—RECEIVING APPARATUS. 


met at Hanoi, voted 90,000,000 piasters 
for the establishment of wireless tele- 
graph stations in Indo China. In the 
project of Captain Peri it is contem- 
plated to make Saigon the center, with 
apparatus ranging up to 4,000 kilo- 
meters. When once installed communi- 
cation with Pondichery, Singapore, Ba- 
tavia, Manila, Hongkong, and different 
smaller stations will be easily estab- 
lished before long on the coast of An- 
nam and Tongking. A second station 
is to be established on the summit of 
Nuikem, which is about 476 meters in 
height, not far from the gold mines of 
Bong-Mieu, which should furnish the 
necessary electric power to communi- 
cate with Pnom-Penh, Vientian. Saigon 
and Kien-an Phulien. 3 
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Interpole Motors. 

Economy of weight and floor space, 
high efficiency, sparkless commutation 
under sudden and severe loads, close 
speed regulation and large ranges in 
speed are some of the factors that have 
created a demand for interpole motors. 

The primary factor in any machine is 
operation. Light weight and small floor 
space are of little value if the machine 
attains excessive temperatures, commu- 
tates badly even under twenty-five-per- 
cent overload, or has any faults that 
shorten its life or make it at all danger- 
ous to operate. 

To make the yoke or frame as light 
as possible, cast steel is used. A glance 
at Fig. 1 will show the relative permea- 
bility of cast steel and cast iron. Cast 
steel becomes saturated at a much high- 
er density than does cast iron. A larger 
section of the latter is, therefore, neces- 
sary for carrying the same flux. Take 
for example a point on the curve corre- 
sponding to a density of fifty-thousand 
lines per square inch. Cast steel would 
require but seventeen ampere-turns per 
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FIG. 1.—RELATIVE PERMEABILITY OF 
CAST STEEL AND CAST IRON. 


inch of length while cast iron would re- 
quire 135 ampere-turns per inch of 
length. The relative weights for car- 
rying the same total flux are evident. 
The main poles are built up of steel 
plates. The tips of horns are beveled 


and the plates should be stacked to give 
a toothed effect as shown in Fig. 2. The 
bevel increases the reluctance in the 
path of the armature-reactance ampere- 
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2—DIAGRAM OF MAIN POLES. 


turns by increasing the air-gap length 
and the laminated or toothed-pole tip 
serves a similar purpose by working the 
metal at a density greater than that of 
the pole body or pole face. The small air 


_ space between the steel plates minimizes 


eddy-current and hysteresis losses, thus 
increasing the efficiency of the machine. 
The laminated construction makes a 
square pole of uniform dimension and 
of homogeneous structure. Blow holes 
in pole pieces are avoided and speeds 
of machines built on the same specifi- 
cation are uniform. 

Interpole pieces are built of cast steel 
or wrought iron. Laminated pole shoes 
are sometimes used on interpoles but 
excellent results are obtained when the 
interpole is a rectangular-shaped piece 
of metal having one end turned to fit 
the yoke and the other end bored to the 
same diameter as that of the main poles. 
The axial length of the interpole piece 
is approximately seventy-five per cent 
of the armature-core length. 

The armature is built of number 


twenty-eight gauge electrical sheet 
steel, and the laminations are given a 
thorough coating of insulating varnish 
before assembling. 

The main poles and interpoles should 
be very carefully spaced in the yoke. 
If one interpole piece is one-sixteenth 
of an inch out of spacing at the air gap, 
it will generally be shown by bad com- 
mutation at the brush stud which is in- 
fluenced by that pole. 

Given, then, an interpole motor built 
along the foregoing lines, the adjust- 
ments for best operation may be classed 
under the following heads: (a) Arma- 
ture centering; (b) brush spacing and 
fit; (e) brush position; (d) interpole 
strength; (e) faults in interpole wind- 
ing. 

Armature Centering.—If the machine 
has self-contained bearings, trouble 
does not often occur from improper ar- 
mature centering. With pedestal bear- 
ings, however, an eccentric armature 
will be indicated by bad commutation 
due to an uneven air gap, by hot bear- 
ings due to the magnetic pull of the 
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FIG. 3—DIAGRAM OF THREE BRUSH POSI- 
TIONS. 


armature or by excessive armature-core 
temperatures. 

In large machines, the magnetic pull 
for one-thirty-second of an inch dis- 
placement from a concentric position, is 
approximately equal to the weight of 
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the armature. An armature can be cen- 
tered within one or two thousandths of 
an inch by means of an air-gap gauge. 
For machines having less than one- 
quarter of an inch clearance on a side, 
a convenient gauge is one tapered from 
no thickness to one-quarter of an inch 
and ten inches long, having a width of 
approximately three-sixteenths of an 
inch. 

If this is divided into ten equal di- 
visions the difference in thickness be- 
tween any two consecutive division lines 
is twenty-five thousandths of an inch. 
Select a spot on the armature and mark 
it carefully, Turn the armature until 
this spot comes successively under each 
pole-piece center, measuring the air gap 
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centering is exceedingly important. The 
armature should also be in the center 
of the field axially, or it may ‘‘shoul- 
der’? on one bearing due to the fact 


Motor Cloch wise 


5—CONNECTONS FOR CLOCKWISE 
AND COUNTER CLOCKWISE ROTA- 
TION. 


FIG. 


that it is trying to run in the center 
cf its magnetic field. 

If an armature core is unevenly or 
loosely stacked so that it is non-uni- 
form, shouldering may develop. Some- 
times this can be remedied by bending 
the pole-tip laminations at an angle, 
thus throwing the resultant pole flux 
away from the mechanical machine 
center and causing the armature to 
float freely. 

Brush Spacing and Fit.—Too much 
emphasis cannot be laid on the adjust- 
ment of the brush.rigging. If a box 
holder is used the brush must have a 
sliding fit and the direction of the 
spring tension must be such that the 
brush will have no tendency to run on 
the toe. The spacing of the brushes 
must be exceedingly accurate. The 
writer has corrected bad commutation 
under one or two brush studs on a four- 
pole machine by correcting the spacing 
of one stud which was approximately 
one-sixteenth of an inch out of spacing. 

The most accurate method of spacing 
the brushes is by means of a piece of 
paper about three-quarters of an inch 
wide, equal in length to the periphery 
of the commutator, and divided into as 
many equal parts as there are brush 
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studs. The paper should be glued to 
the commutator during the spacing 
process. This method is correct for 
mechanical spacing. If, however, there 
is an error in machine work or a bad 
spot in the yoke casting the electrical 
spacing may not correspond with the 
mechanical spacing. 

Bad commutation has been corrected 
by placing one brush stud out of me- 
chanical spacing to get the brushes on 
that particular stud on the electrical 
neutral point. If a brush is not making 
contact over its entire surface, bad com- 
mutation, high speed, or racing may 
occur. The commutator temperature 
may be excessive on account of the in- 
creased contact resistance due to « 
small contact area. Rubbing the brush- 


titih 


$ EENE jiii H 
; a abe 
tected eit 


FERE 

HE 

ierti ossos ropi serpeeraati 
Eit FFH 


eae es $8) 
$ i 


pran geg sprp 


TESSHRLEES Sts fa ENI OET EI setts S ESI. eae 


FIG. 6—CHARACTERISTIC CURVES OF 
TW ENTY-FIVE-HORSEPOWER MOTOR. 
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FIG. 7-CHARACTERISTIC CURVES OF TEN. 
HORSEPOWER MOTOR. 


es with fine garnet or sand paper with 
no pressure on the brush other than that 
of the spring, drawing the paper close 
to the commutator, and in the direction 
of rotation, will give a surface which 
in a short time will insure contact of 
the whole brush area. 

If the brushes are copper plated, this 
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plating should be stripped from the 
brush at least a quarter of an inch from 
the commutator since the fine copper 
particles at the brush edge cause bad 
. commutation. 

Brush Position.—In the ideal inter- 
pole motor, the no-load and full-load 
neutral points will be together and the 
proper brush position will be such that 
the common neutral is directly under 
the center of the brush. Most machines 
operate best, both with respect to speed 
regulation and commutation if the 
brushes are given a slight motor lead, 
say approximately one-sixteenth of an 
inch as shown in Fig. 3. Sometimes it 
is necessary to sacrifice close speed reg- 
ulation to maintain full-load speed by 
giving the brushes a generator lead. If 
the commutation is number one, no in- 
«creased commutator temperatures will 
-occur due to this brush position. 

Interpole Strength.—If the interpole 


is too strong, the full-load neutral will 


be in advance of the no-load neutral as 
shown in Fig. 3. If it is too weak the 
full-load neutral will be hack of the no- 
oad neutral. Sometimes there are two 
full-load neutrals. This indicates eith- 


er a weak interpole or a false brush po- 


ition. 


For loeating neutral points, two 
pieces of No. 15 German silver wire, 
insulated from each other and taped to- 
gether in such a manner that the ends 
are separated about one-eighth of an 
inch, are soldered to a length of lamp 
cord. These points held on the commu- 
tator will give the instantaneous vol- 
tage either positive or negative and the 
neutral position can be located very 
accurately by means of a double-swing 
voltmeter having a range of from zero 
to one and one-half volts in both di- 
rections. 

Give the brushes a slight motor lead 
at no-load. If the interpole strength is 
too great, the motor will race when the 
load comes on. A shunt in parallel with 
the interpole winding can be adjusted 
to give the proper interpole strength 
to bring the neutrals together. Care 
must be taken in adjusting this shunt 
to insure operation without undue heat- 
ing of the same. On account of its 
comparatively constant temperature co- 
efficient German silver is the best mate- 
rial for a shunt and a forty-degree cen- 
tigrade rise in temperature is entirely 
satisfactory. 

A user reported that a certain ma- 
chine operated all right for about an 
hour, after which time it began to 


‘‘race’’ or vary rapidly in speed. In- 


vestigation showed that the shunt to 
the interpole winding was of too small 
cross section. When it became warm 
its resistance became of such a value 
that the interpole was strengthened, 
thereby causing ‘‘racing.’”’ A new 
shunt having ample cross section for 
cool operation removed all difficulties. 

If the interpole is just a trifle too 
strong, the operation may be entirely 
safe, there may be no tendency to 
‘‘race’’ even under fifty-per-cent over- 
load and still the machine may have 
a rising characteristic, 7. e., it may run 
faster under full load than at no load. 
In some cases this may be advisable. 
For example, a motor-generator set con- 
sisting of a shunt-wound direct-current 
interpole motor, driving a separately 
excited shunt-wound alternating-cur- 
rent generator for wireless work, was 
so adjusted that the speed was approx- 


~the interpole leads or 


Vol. 59—Nov. 1 


relation with the armature by reversing 
shifting the 
brushes 180 electrical degrees. Shift- 
ing the brushes will change the direc- 
tion of rotation and a change of main 
field will be necessary for operation in 
the original direction. 

It is obvious from this that the direc- 
tion of rotation cannot be changed by 
shifting the brushes as is often done 
with a plain shunt machine without in- 
terpoles. The interpole winding must 
at all times be in the same relation to 
the armature and must be considered a 
part of the latter when reversing the 
direction of rotation of the machine. 
Connections for clockwise and counter- 
clockwise rotation are shown in Fig. 5. 

The reversal of short-circuiting of 
one particular interpole coil is generally 
indicated by sparking under one brush 
stud, although more frequently it causes 
bad commutation all around. A re- 
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imately 1,780 revolutions per minute at 
no load while under full load it was 1,- 
820 revolutions per minute. This in- 
crease in speed, while not enough to 
cause a disadvantageous variation in 
frequency, was sufficient to keep the 
generator-voltage regulation very close. 

If the interpole is slightly weak it 
can often be sufficiently strengthened 
by placing a “shim” under the inter- 
pole pieces, thus decreasing the air gap. 
If it is very weak, a new interpole 
winding having more turns per coil is 
necessary. 

Faults in Interpole Winding.—In a 
motor the main pole and the interpole 
following in the direction of rotation 
should be of the same polarity, as shown 
in Fig. 4. In a generator the opposite is 
true. Polarity can be checked by means 
of a compass. If the entire winding is 
reversed, bad commutation will occur 
or the starting current will be excessive. 
The interpole can be brought into right 


versed coil can be readily located with 
a compass and a ‘‘shorted’’ coil can be 
found by measuring the resistance. 

If one side of the line is grounded, a 
grounded interpole winding will gener- 
ally give evidence in operation similar 
to that of a machine with a weak in- 
terpole, that is, commutation will be 
bad. 

The examples following will serve to 
illustrate the fine results obtained with 
properly designed interpole motors. 

Characteristic curves of a twenty- 
five horsepower, 230-volt, 300 /900-revo- 
lutions-per-minute shunt-wound adjus- 
table-speed motor are shown on Fig. 
6. This machine was designed with a 
view to obtaining high efficiency, close 
speed regulation throughout the range 
and stability of operation under rapidly 
changing field strength and quick fluctu- 
ations in load from no load to fifty-per- 
cent overload. Full load is at ninety- 
six amperes, corresponding to an effi- 
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ciency of ninety per cent. The high 
light-load efficiencies are characteristic 
of interpole machines. The speed reg- 
ulation of this machine is especially 
close, being elght revolutions or less 
than one per cent at full speed, nine 
revolutions or 1.5 per cent at 600 rev- 
olutions and sixteen revolutions or five- 
and-one-third per cent at full field. The 
machine was stable at  fifty-per-cent 
overload in both directions and this load 
could be applied in one step without 
any ill effects. The field rheostat could 
be turned from full-field position to 
maximum weak-field position very rap- 
idly under load without bad commuta- 
tion or any tendency to race. 

Fig. 7 shows some curves taken on a 
ten-horsepower, adjustable-speed motor 
having a three to one speed range. Con- 
ditions of service are such that the 
machine at times runs as a generator. 
By giving the brushes a slight motor 
lead, the voltage regulation as a gener- 
ator was within two per cent, the 
voltage dropping as the load came 
on from 120 volts no load to 118 
volts at full load. The speed was held 
constant at 900 revolutions per minute. 
With this brush setting the motor was 
stable with a fifty-per-cent overload and 
the speed regulation was as good as 
could be expected. 

An interpole motor can be brought 
up to speed very quickly. Fig. 8 illus- 
trates a two-kilowatt, wireless-telegraph 
set, consisting of a direct-current shunt- 
wound interpole motor coupled to a 
separately excited single-phase, 480-cy- 
cle alternator. The line current of the 
motor passed through the series wind- 
ing of the generator for the purpose 
of compounding. The generator had 
sixteen poles and the rated speed was 
360 revolutions per minute. This ar- 
rangement gave constant frequency and 
voltage within one-half of one per cent 
of a straight line from no load to full 
load. The set was started from rest 
and brought to full speed in four sec- 
onds by means of an automatic starter 
with no tendency to ‘‘race’’ or com- 
mutate badly. Another case of a quick 
start was that of a thirty-three-horse- 
power shunt-wound interpole motor, 
direct connected to a blower having a 
capacity of 25,000 cubice feet per min- 
ute, and running at a speed of 790 rev- 
olutions per minute. With the blower 
attached, the motor was brought from 
rst to full speed in seven seconds. This 


notor had an efficiency of ninety-two 
per cent. 


Probably one of the greatest uses for 
interpole motors is in ‚elevator work. 
An instance of this severe service is a 
fifty-horsepower motor running from 
400 to 800 revolutions per minute. The 
field was reduced from full field to a 
value corresponding to 800 revolutions 
per minute in one step, with load on. 
The commutation was first class and no 
tendency to race was evident. This 
motor had remarkably close speed reg- 
ulation, being flat in both directions of 
rotation. 

Large ranges in specd can be obtained 
with an interpole machine. Machines 
having a capacity of ten horsepower 
throughout the entire range of speed 
are quite common with a five to one 
speed ratio. The high speeds are ob- 
tained by field weakening. When run- 
ning on weak field, an interpole motor 
is very sensitive to brush position, and 
interpole strength. With these features 
properly adjusted it is almost impossi- 
ble to make the commutation bad, eith- 
er by rapid change in speed or by ap- 
plying overloads. 

In conclusion, with properly designed. 
carefully adjusted interpole motors one 
can expect a small, efficient machine, 
having close speed regulation, large 
range in speed, large overload capacity 
and sparkless operation which means 
a long-lived commutator. 

0 —e 

The Future of Electric Furnaces. 

Commenting editorially on the sig- 
nificance of electro-steel, the Mining 
World, in a recent issue, calls atten- 
tion to the vast possibilities in the 
adaption of the electrice furnace not 
only to steel refining, but to the eco- 
nomical direct-smelting of iron ores, 
and the roduction of pig-iron. This 
will render possible, indeed it has al- 
ready materialized into, the develop- 
ment of iron and steel centers where 
coal is commercially out of the ques- 
tion. Norway and Sweden, Italy, too, 
and Alpine Europe have in the past 
six years assumed a prominent, and 
previously quite unheard-of position 
among the world’s leading steel pro- 
ducers. An important international 
political question in Europe today has 
been directly initiated by the sudden 
and successful development of electric 
iron and steel smelting in Norway and 
Sweden. These countries have almost 
over night grown into powerful com- 
petitors against Germany, so that Swe- 
den is now proposing a shutting off of 
Germany’s supplies of iron ores from 
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Scandinavia, and the retention or 
‘conservation’? of the peninsula ore 
deposits for national development. 

All this has been made possible by 
the utilization of electric power in the 
mountain fiords, and Italy, too, has 
profited wonderfully by the same 
power. In our own country, at 
Heroult, Cal., similar developments 
have taken place, where mountain 
streams have been harnessed to the 
smelting of nearby iron-ore deposits, 
in regions where coal is out of consid- 
eration. 

The developments associated with 
the electric furnace will ultimately 
bring about the utilization of vast re- 
serves of iron ores now lying dormant 
in the Appalachians, in the South, in 
the western states, Alaska, the Hudson 
Bay region, Brazil, and elsewhere 
where coal is unavailable for smelting, 
and where water power may be easily 
harnessed. Nor should it be overlooked 
that the electric furnace permits the 
utilization of inferior ores, containing 
impurities which would be fatal to 
smelting with fuel; yet, withal, there is 
turned out a better and more valuable 
metal product. Then, too, the ad- 


. vances in hydroelectric construction 


and power transmission are playing a 
potent role in the development of the 
electric furnace, not only for smelting 


_ iron, but for smelting copper, lead, 


zine and for electrometallurgic and 
for electrochemical processes in gen- 
eral. 

Coal or fuel supplies have ceased to 
be an essential factor in iron and metal 
smelting. We may yet live to see the 
map of the world’s metal industries 
materially changed, and electricity 
from the mountain stream and the wa- 
terfall supplant coal as the basis of in- 
dustry. 

| ~—_———s-o———_—___. 

Electrification in Berlin. 

The greatest suburban railroad ip 
Europe, the Berlin Stadtbahn, is about 
to be electrified, largely through the 
Kaiser’s influence. The cost is estimat- 
ed at $30,000,000. Experts have de. 
cided that the plan not only is entirely 
practicable but that it is almost neces- 
sary in order to relieve Berlin of soot 
and smoke. 

| —_——_—_--o———__— 

Electrolysis in New Orleans has as- 
sumed such proportions that the dam- 
age traced to it each month is esti- 
mated at $1,500 to $3,000, according to 
city officials, 


x meg, 


34 ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


FINANCIAL REPORT OF ELECTRI- 
CAL COMPANIES. 


NEW YORK TRACTION. 

The revenue passengers carried by 
the various New York traction lines 
during the month of April compares as 
follows: 


1911 1910 
Hudson & Manhattan... 4,847,324 4,164,024 
Interboro sub. div........ 25,762,225 24,350, 136 
Interboro eley. div....... 26,012,052 25,628,387 
R. T: “C083 2302243 wanes 35,536,468 33,793,261 
‘Manhattan surface: 
*Metropolitan Street .... 21,812,244 21,731, 379 
Cent. Pk. N. & E. Riv.. 1,005,907 1 ‘018, 625 
*Second Avenue......... 1,346,392 1 235, 884 
Third Avenue ........ > 4,128,690 3,952,735 
Dry Dock, E. Bwa 
Battery EEA biasien a as 886,932 911,558 
42nd St., etC.......cceee 2,447,441 2,185,812 
Bronx surface: 
N. Y. C. Interboro....... 499,663 404,962 
Southern Boulevard ..... 183,883 169,732 
$Union ..ssssssoscssessse 3,471,518 3,234,632 
*Westchester Elec. ...... 711,214 748,179 
Queens surface: l 
Long Island Elec......... 266,355 261,496 
N. Y. & L. I. Trac...... 613,257 552,049 
N. Y. & Queens Co....... 1,904,984 1,659,066 
Ocean Electric .......... 92,190 oil 
Coney Island & Bklyn... 2, 255, 426 2,161,516 
Total of above......... 133,804,155 128,153,352 
Other companies..... Est 1,250,000 1,208,457 
Grand total ........... 135,054,000 129,361,809 


*Operated by receivers. 
The revenue car miles for all New 
York Traction lines for April, 1911, 
amounted to 25,363,000, compared with 


23,944,893 in 1910 and 22,438,895 in 
1909. 
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MONTREAL STREET RAILWAY. 

The report of the Montreal Street 
Railway Company for month of May 
and eight months ended May 31, 1911, 
compares as follows: 


1911 1910 
MAY gros8S .iscc cian eee wes. $ 431,689..$ 370,234 
Expenses, ......ccccecceceuce 216,730 199,617 
May Net -i6cbGkesewsntwe es 214,95 170,617 
Charges and taxesS.......... 60,346 48,977 
May surplus .............. 164,613 121,640 
Eight months gross......... 3,006,913 2,707,235 
Expenses 246560045 060 sbawes 1,787,922 1,607,443 
Eight months net.........- 1,218,991 - 1,099,792 
Charges and taxeS.......... 339,889 306,147 
Eight months surplus..... 879,102 793,645 


KINGS COUNTY ELECTRIC LIGHT & POWER. 
The report of the Kings County Elec- 
tric Light & Power Company for the 
month of May and five months ended 
May 31, 1911, compares as follows: 


1911 1919 
May grosSS 6 coves ae Reece $ 377,124 $ 340,101 
Expenses ..sessenssspessssssa 201,108 169,380 
May net r eecasGe edhe eis ts 176,015 170,721 
Charges and depreciation... 109,959 190,773 
May surplus neck ees ee ous 66,056 69,948 
Five months gross.......... 1,965,920 1,754,154 
ExpenseS ...esesssoss oseas 967,402 824,400 
Five months net.......... 998.518 929,754 
Charges and depreciation... 558,892 507,025 
Five months surplus...... 439,626 422,729 


NEW YORK STATE RAILWAYS COMPANY. 

The report of the New York State 
Railways Company for the quarter 
ended March 31, 1911, a as fol- 
lows: 


1911 1919 
Total operating revenue.......$815,893 $754,594 
Total operating expense........ 499,950 504,519 
Net operating revenue....... 315,943 0 250,074 
Taxes arcerued Lo ccc cece ere tees 59,042 HH ROG 
Operating income .........6. 256,900 192,178 
Non-operating: income ...eeeees 152,023 39,741 
Gross [INCOME  ,i64 s..44 eeee es 408 024 232,920 


Total deduct. from gross income 145,706 107,593 
Net corporate Income........ 263,218 125,326 


MEXICAN TELEGRAPH COMPANY. 
The Mexican ‘Telegraph Company re- 
ports for the quarter to end June 30, 
1911, partially estimated, income com- 
pared as follows: 


1911 1910 
GOSS? Sowie deine i secieasets $ 210,000 $ 207,000 
EXXpensesS ........ccccecceees 41,000 42,500 
Net vied en Sec cena 169,000 164,500 
Other income .............. 27,626 26,000 
Total income .,........... 196,626 190,500 
To Mexican Government... 11,500 9,500 
Balance .......ccccceceees 186,12 181,000 
Dividends ...... ccc ccc ence 89,735 89,735 
Surplus 2246s sae ee eee 95,391 91,265 
Previous surplus ........... 2,673,741 2,307,874 
Total surplus ............ 2,769,132 2,399,139 


CENTRAL & SOUTH AMERICAN TELEGRAPH. 

The Central & South American Tele- 
graph Company reports for the quar- 
ter to end June 30, 1911, partially esti- 


mated, income as follows: | 

1911 1910 
Gross secs ho Skreet eyes $ 395,000 $ 435,000 
Expenses o oosu uoan aaao 162,000 162,500 
et (fess tecture ES E e 233,000 272,500 
Other income .............. 750 2,750 
Total income ............. 233,750 275,250 
Dividends ............ 2c eee 143,565 143,565 
SUrplUS . 660 ¥ss~w see e Seas ceas 90,185 131,685 
Previous surplus ........... 2,347,257 1,886,151 
Total surplus .............. 2,437,442 2,017,836 


AMERICAN LIGHT & TRACTION. 

Th report of-the American Light & 
Traction Company, for the month of 
May and five months ended May 31, 
1911, compares as follows: 


1911. 1910. 
May gros8 .......cescccceees $ 309,609 $ 273,044 
Expenses .....cccccreccavces 9,907 8,998 
came» C2. gars 5 <1 Gam ener ee or ON 299,702 264.046 
Five on Bross.......... 1,696,649 1,613,822 
Expenses ......c.cccccsccecs 47,056 45,629 
Five months net.......... 1,649,593 1,468,193 


HUDSON & MANHATTAN. 

Th Hudson & Manhattan Railroad 
Company reports for the month of 
May, compared as follows: 


1911. 1910. 
Gross revenue, all sources...... $389,941 $340,367 
Expenses and taxeS..........0.. 167,254 131,675 
Gross income .,.....ccc ee cacees 222,687 208,692 
Interest on bonds, outstanding. 250,697 243,958 
Less interest charged to con- 

SUPUCUION: + coeds ceases ee wteanes 55,877 73,020 
Balancer 20524 e.; oehas ty eee beset 194,820 170,938 
Other charges. ......ssessssssse 24,185 21,039 
"Total deduct ...sssssssonssseeo 219,005 191,977 
SUPDIUS: 23 a0 bes eee eee seeks x 3,682 16,715 


*Being fixed charges applicable against that 


portion of the property employed in present 
operations. 


From July 1 to April 30, gross rev- 
enue amounted to $3,950,650; gross in- 
come after expenses and taxes, $2,159,- 

325; deficit after charges, $54,406. 


I — eee 


New Plants at Niagara Falls. 


As a result of the increasing demand 
for axle car-lighting systems, the Unit- 
ed States Light & Heating Company 
has found it necessary to erect a new 
factory on its site at Niagara Falls. 
The factory, which was recently eom- 
pleted, was built on a twenty-one acre 
tract of land about one and one-half 
miles from the Falls and is the largest 
plant in the world for the manufacture 
of electrice ear-lighting equipments. 
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AMONG THE CONTRACTORS 


AND SUPPLY MEN 


B. P. DUBINSKI, El Paso, Tex., was 
awarded the contract for doing the in- 
side wiring of the new buildings at 
Fort Bliss, Tex. 

J. B. ACKLEY, Raymond, Wash., has 
purchased the entire electrical suppiy 
stock of T. Taylor, of Raymond, and 
Amann & Ellison in South Bend. 

CLARENCE W. GILBERT has 
opened an electrical supply store on 
South Main Street, Washington, Il. 
He will carry a complete line of fix- 
tures, lamps, motors and general sup- 
plies. 

THOMAS BURTCHALL, of Moline, 
Ill., was awarded the contract for the 
electrical work in the new Hosenstein 
Building in that city. The new build- 
Ing is to be oceupied by the State 
Savings Bank and Trust Company, of 
Moline. 

BAUMGARTEN & BARNES, an elec- 
trical firm at Freeport, Ill., has dis- 
solved partnership. The business will 
be continued by Albert Barnes, the 
junior partner, while Charles Baum- 
garten will open up electrical sales- 
rooms. 

THE MOORE ELECTRIC COM- 
PANY, Lexington, Ky., has secured 
the contract for installing the munici- 
pal lighting plant in Midway, Ky. The 
contract covers the entire equipment 
including generating station lighting 


construction. Series tungsten lamps 
will be used. 
THE BERKSHIRE ELECTRIC 


COMPANY, Pittsfield, Mass., has re- 
ceived the contract for installing light- 
ing fixtures in England Brothers’ 
Store, which has recently been remod- 
eled. 250-watt tungsten lamps are to be 
used. The installation will require a 
total of 400 fixtures. 

THE ARROW ELECTRIC COM- 
PANY, of Seattle, Wash., has been 
awarded the contract for electrical 
work in the Raymond Hotel Com- 
pany’s new building at Raymond, Wash. 
The Arrow Electric Company announ- 
ees that it will probably establish a 
branch house in Raymond in the near 
future. 


eae i een 
New Zealand Wireless. 

The New Zealand Government has 
decided to erect a high-power wireless 
telegraph station on the Tinakori Hills 
near Wellington. 
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As previously announced, the depart- 
ment of QUESTIONS AND ANSWERS will 
hereafter be conducted in a manner 
somewhat different from that which has 
been customary heretofore. Questions 
relating to electrical matters of any 
kind are invited from our readers and 
will be published as soon as possible 
after receipt. Answers to questions are 
also invited from our readers and will 


he published in a subsequent issue.. 


Wherever the questions or answers in- 
volve different points of view, it is 
hoped by this method to bring out a 
variety of opinions of the various mat- 
ters under discussion. Answers should 
be received in this office not later than 
ten days after the date of publication 
of the question. Correspondents are re- 
quested to send full name and address; 
this, however, will not be printed: ex- 
cept where the writer indicates his will- 
ingness therefor. Anonymous commu- 
nications will not be considered. 


1.—Lamp-cotoring FLums. — Please 
tell me the formulas for the fluids used 
m coloring incandescent-lamp bulbs red, 
ereen, orange, blue, ete.—W. B. L., 
Wallingford, Conn. 


2—COUPLING OF WIRELESS CIRCUITS. 
~in reading a paper on wireless 
telephony I ran across the terms loose 
coupling and direct coupling, but could 
not make out from the text what was 
meant by them.. Kindly explain the 
use of these words—W. W. G., Chicago. 


3—Rotation NEAR ALTERNATING- 
RENT MaGNets.—When two metal 
E mounted on pivots so that they 
H : and are free to turn, are held 
he e pole of a magnet excited by 
mating current, the disks rotate in 
el directions. Will you explain 
Bats Fotation takes place, and why 
7 Sk ls affected differently from the 
tH OO Evanston, Ill. 


ne anong GASOLINE CAR TO ELEC- 
a3 ase tell me whether it would 
a oo to change a single-cylin- 
ie about to an electric. The engine 
as oe to be ten horsepower and is 
ny eo The running gear and body 
hain He are in good condition; the 
in a could probably be used 
hie ere 18 ample room under the 

‘tthe battery. What size battery 


and motor would be required for a rig 
of this kind? What would be the cost 
of each and of a controller? We have 
a little shop and could make the 
change-over, if the electrical parts did 
not cost too much—W. R. S., Ells- 
worth, Kans. 


5.—PAPER INSULATION FOR TELE- 
PHONE CABLES.—Why is paper used to 
insulate the wires in most telephone 
cables? If water enters the cable 
through a puncture in the sheath, does 
it not spread to and ground more wires 


than if some other insulation were. 


used ?—M. L. J., Cairo, Ill. 


6.—VERTICAL AND HORIZONTAL TUR- 
BINES.— What are the relative advan- 
tages of vertical as against horizontal 
steam turbines for driving generators? 
Why are the vertical machines not 
ve in small sizes?—R. B., Milwaukee, 
18. 


7—CHARGING IGNITION BATTERIES.— 
Please explain how a sparking battery 
ean be charged from the ordinary lght 
wires in a house, The lamps are 
marked 110 volts and the battery 6 
volts —G. A. T., Chadron, Neb. 


8.—ELECTRICIAN IN UNITED STATES 
Navy.—Can an experienced wireman 
become an electrician in the United 
States Navy without enlisting for a def- 
inite number of years?—C. E. N., Fort 
Wayne, Ind. 


9—LIFE OF MERCURY - RECTIFIER 
Butss—What is the average life of 
the special glass bulbs used in mercury- 
are rectifiers? Do any manufacturers 
guarantee them for a certain length of 
time ?—H. S., Chicago. 
aa ees 


Electric Vehicle Association. 

The Electric Vehicle Association of 
America met in New York City last 
Tuesday, President W. H. Blood, Jr., 
presiding. William P. Kennedy read a 
paper entitled ‘‘ Administrative Engi- 
neering and Salesmanship in the Com- 
mercial-Car Field.’ The paper was 
discussed by `P. D. Wagoner, S. G. 
Thompson, Charles Blizard, R. MeA. 
Lloyd and others. At a meeting of the 
Board of Directors of the Association 
it was decided to hold a parade of elec- 
trie vehicles during the New York Elec- 
trical Show and offer prizes. Forty-six 
new members were elected. Owing to a 
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shortage of skilled workmen for elec- 
tric-vehicle garages, the secretary was 
directed to address colleges and trade 
schools recommending that courses of 
education be established on this subject. 
The next meeting of the Board will 
take place early in September and the 
annual meeting of the Association will 
be held in New York City on October 10. 
MORRES TODON, 

Artificial Marble for Switchboards. 

It is claimed that a Berlin inventor 
has succeeded in making an excellent 
artificial marble from furnace cinders 
by adding a suitable cement along with 
coloring matter, so that he produces 
slabs which will serve for instrument 
bases or switchboard panels at a low 
expense. The cement does not contain 
resinous matter such as varnish, nor 
asbestos. l 

The process ìs not as yet made pub- 
lic, but a number of samples of the 
artificial marble were shown. It is 
stated to be extremely hard and much 
more so than ordinary marble. The 
material can be also molded in any 
shape so as to make various kinds of 
insulators. The inventor is working on 
a very small scale at present, but hopes 
to bring out the process on a commer- 
cial basis. 

———_—_»--—____- 
American Telephone & Telegraph to Do 
Less Construction. 

The business recession during the 
last five or six months has caused con- 
siderable relaxation of pressure upon 
American Telephone subsidiaries for 
new construction. In his last annual 
statement to shareholders, President 
Vail said: ‘‘It is estimated that about 
$60,000,000 will be required for current 
additions to plant in 1911, of which 
some $30,000,000 will be provided by 
the existing and current resources of 
the companies. ”’? 

This $60,000,000 estimate was an out- 
side figure made to cover a wide va- 
riety of possible contingencies and ex- 
perience of the last five months has 
shown that the figure will be cut under 
by many millions. The reduction in 


plant additions will not be less than- 


$10,000,000. It may reach $15,000,000. 


mm" k 
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New Ventilating Device. 

For about four years the American 
Blower Company, Detroit, Mich., has 
been developing a new curved-blade 
disk fan, which has given high mechan- 
ical efficiencies, besides retaining every 
quality that should make the fan at- 
tractive to users, motor manufacturers 
or dealers. This new fan is called the 
‘Ventura.’ It has ten broad blades 
of the proper dip or curve to produce 
large volumes freely or against pres- 
sures and so efficiently that the power 
consumption is said to be below the 
usual. Patents on the constructional 
features have been applied for. 

The ‘‘Ventura’’ fan runs at speeds as 
high as any other fan of the disk type, 


FIG. 1—VENTILATING OUTFIT. 


has remarkable capacity to overcome 
resistances, and throws an air current 
straight ahead. In fact, the air as it 
leaves the fan has a tendency to bend 
inward for a considerable distance be- 
fore it begins to expand. To illustrate 
this feature, one of these fans can be 
set sixteen inches away from a hole in 
a box and discharge more air on the 
other side of the opening than the fan 
itself handles, due to the siphon action 
of the air as it passes through the open- 
ing drawing in air along the face of 
the box. 

This fan has now been incorporated 
in a new and unique ventilating outfit, 
‘Wnstrated in Fig. 1, which is designed 
for installation in top sashes of win- 
dows, transoms or ends of skvlights. 
The outfit includes a 12.5-inch motor- 
driven “Ventura” fan; cast-iron hous- 
ing; worm-geared reversing mechan- 


Appliances. 


ism; rod; bearing and handle, and is 
furnished complete, ready for connec- 
tion to plug or ordinary lamp socket. 

Fig 2 illustrates the outfit adjusted 
for supplying fresh outdoor air. The 
ingenious reversing mechanism makes 
it possible to discharge the air straight 
ahead, upward toward the ceiling, 


FIG. 2—VENTILATING DEVICE INSTALLED. 


downward toward the floor, or at any 
intermediate location. Pure, invigor- 
ating air introduced under slight pres- 
sure, can be supplied without direct 
draft or directly onto occupants at 
will. 

A simple turn of the hand wheel 
(Fig. 1) reverses the outfit so that it 
exhausts from the room, thus provid- 
ing for absolute ventilation by com- 
plete air change. 

Figs. 2 and 3 illustrate the simplic- 
ity of installation. To conserve the 


FIG. 3—GLAZED FILLER IN SASH. 


lighting effect, and add to the appear- 
ance, the filler which accommodates the 
ventilating set can be glazed as shown 
in Fig. 3. The electrical connection can 
be made from nearby plug or ordinary 
lamp socket. 

—__~--»——___- 

The Westinghouse Electric & Manufac- 
turing Company has received an order 
from the Des Moines City Railway Com- 
pany for a 300-kilowatt rotary con- 
verter. 
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New Electrical and Mechanical Apparatus and 


New Cutler-Hammer Self Starter. 

’ The Cutler-Hammer Manufacturing 
Company, Milwaukee, Wis., has put on 
the market an entirely new type of mo- 
tor self starter for use with small direct- 
current motors. These devices, one of 
which is shown in the accompanying il- 
lustration are made in capacities from 
one-fourth to three horsepower and are 
particularly adapted for the automatic 
or remote control of motor-driven 
pumps and other machinery of a simi- 
lar nature. 

This new ‘‘Z’’ type starter is operat- 
ed by means of a solenoid which re- 
volves a horizontal shaft on which four 
short contact arms (making butt car- 
bon to copper contacts) are mounted. 
The arrangement is such that the time 


NEW SELF STARTER. 


of short-circuiting the rheostatic arma- 
ture resistance and the acceleration can 
be varied. This self starter can be em- 
ployed for control by float switch, push 
button or pressure regulator. An im- 
portant feature, where used in compres- 
sion-tank systems and with air or gas 
compressors, is the direct operation of 
the solenoid circuit by the pressure reg- 
ulator. No relay circuit is therefore re- 
quired. 

These starters are particularly use- 
ful with vacuum-cleaner systems. The 
vacuum pumps ean be started or 
stopped from different floors by means 
of push buttons connected in the solen- 
oid circuit. These self starters are made 
in 110, 220 and 550-volt types, for two 
and three-wire control, with and with- 
out knife switch and fuses as may be 
desired. 
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An Electrically Operated Rock-Tunnel- 
ing Machine. 

An improved rock-tunneling machine 
which, it is claimed, will cut an eight- 
foot tunnel in rock at a rate of from 
95 to 5 feet per hour, without dyna- 
mite, has been developed by the Terry, 
Tench & Proctor Tunneling Machine 


ROCK-TUNNELING MACHINE. 


Company, New York, N. Y., and is be- 
ing placed on the market. 

The new machine is eighteen-feet 
long, weighs twenty-five tons, con- 
sumes about 2,000 cubic feet of free 


pressed air at 100-pounds pressure 
through the main hollow horizontal 
shaft on which the head is mounted. 
This shaft is rotated by a worm wheel 
3 feet 4 inches in diameter, operated by 
a 25-horsepower Chase air engine 
geared 200 to 1. The shaft and engine 
are carried in a main horizontal frame 


with front and rear vertical transverse 
diaphragms having sliding shoes with 
eylindrical surfaces engaging the faces 
of the tunnel. 

In the upper part of each diaphragm 
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The machine is advanced by a pair of 
horizontal longitudinal jacks 8 inches in 
diameter and of 48-inch stroke which 
connect the front and rear diaphragms 
on each side of the central shaft, and 
move them back and forth relative to 
each other. Pumps driven by a five. 
horsepower Westinghouse variable- 


MECHANISM OF DRILLING APPARATUS. 


speed motor, situated over the main 
shaft, just behind the rear diaphragm, 
supply pressure to all of the hydraulic 
jacks. 

The muck is removed by a drag ele- 


BORING A TUNNEL. 


ar per minute and is held in position, 
clamped, fed and advanced by hy- 
draulie jacks, 
a fifteen three-inch hammer drills 
€ new machine are mounted on a 
es cast-steel revolving head with 
he arms somewhat like the blades of 
ae wheel. Each drill cylinder 
$ s through the arm of the head and 
“y firmly held and solidly bolted in 


Position and ig supplied with com- 


there is a pair of forty-ton Dudgeon 
dydraulic jacks with a stroke of eight 
inches, which are slightly divergent 
from the vertical and are operated to 
engage the roof of the tunnel and hold 
the machine firmly in position. The 
rear diaphragm, or spider, as it is 
called, can be adjusted vertically and 
transversely by a set of screws in the 
rear which determine the alinement of 
the tunnel. ; 


MOTOR-DRIVEN PUMPS. 


vator suspended from the forward dia- 
phragm and carried by a pair of rear 
wheels. It is operated by a five-horse- 
power Crocker-Wheeler electric motor 
at the extreme rear of the machine and 
delivers into dump ears on a track fol- 
lowing the machine. 

In one of the illustrations is shown 
the motor operating the hydraulic 
jacks. The lower motor operates a 
drag conveyor to convey the broken 
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rock from the face of the tunnel into 
a car at the rear. A flexible metal 
hose conveys the compressed air to the 
hollow shaft through which it is con- 
veyed to the rock hammers in the head. 

The variable-speed motor gives com- 
plete control of the forward feed of the 
machine through the movement of the 
large hydraulic jacks, which can be 
moved from a fraction of an inch a 
minute to several inches per minute. 
The whole machine is automatically 
protected from breakage by excessive 
pressure by the use of safety devices. 
Its operation is under the control of 
one man, 

; —_—_—_3--@___- 

Western Electric Company’s Exhibit at 
Telegraphers’ Convention. 

What is said to be the most complete 
and interesting display in railway tele- 
phone and selector equipment ever 
shown was exhibited by the West- 
ern Electric Company at the Conven- 
tion of Railway Superintendents of 


, Telegraph held in Boston June 26-30. 


This exhibit was in parlor “E” of 
the Hotel Brunswick, the Convention’s 
headquarters. Here is shown a work- 
ing exhibit of selector equipment as 
well as practically every kind of tele- 
phone apparatus used in the railway 
world. The No. 50-A selector and the 
No. 101-A and No. 102-A selector sets 
were in operation as well as the work- 
ing exhibit of a howler. 

A special board has been prepared, 
on which each part of the No. 50-A 
selector is mounted, and this is of par- 
ticular interest because it allows close 
inspection of each piece of apparatus 
used in this instrument and shows the 
simplicity of the working parts. 

Another feature of the exhibit is the 
long life or endurance test which the 
Western Electric Company has been 
making on its No. 58 selector. The 
same selector which has been put 
through over one and one-quarter mil- 
lion operations was in operation. This 
is equivalent to twenty-nine vears of 
service, allowing ten calls per hour, 
twenty-four hours a day. 

The new semaphore which has re- 
cently been developed by the Western 
Electrie Company is also in operation. 
This device combines a signal and tele- 
phone system and is sure to effect great 
operating economies in the handling of 
traffic. This device should prove of in- 
terest to everyone interested in raìl- 
Wav signaling and train dispatching. 

In addition to the above apparatus 
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mentioned there was on exhibition trans- 
mitters and receivers; transmitter arms 
of various types, including the new 
Western Electric arm, desk stands, 
hand sets, jaeks, plugs, keys, lightning 
arresters, protectors, condensers, re- 
tardation coils, line poles, blocking sets, 
test panels, battery boxes and line ma- 
terial. The new Western Electric group 
selector is shown for the first time. 
The Western Electric Company was 
represented by G. K. Heyer, O. D. 


. Street, E. A. Hawkins, J. L. McQuar- 


rie, O. E. Stephens and R. F. Spamer, of 
the New York house; E. V. Adams, of 
the Chicago office and E. L. Hawkins, 
W. F. Abely and H. B. Gilmore of the 
Boston office. 


—— e 


New Type of Lightning Arrester. 
Telephone engineers are showing 


E 


| 


BRACH LIGHTNING ARRESTER. 


iT 
e j Ea 


great interest in a lightning arrester 
which is being introduced by the L. 
S. Brach Supply Company, 143 Liberty 
Street, New York, N. Y. This arrester 
embodies a new electrical principal in 
protection and is the result of a com- 
bination of the non-air-gap lightning 
arrester with a standard telephone type. 
This combination, it is said, is a simple 
arrangement, and does away with dust- 
ing or fusing of the arrester after light- 
ning storms. Instead of the are passing 
across an air gap, causing the metals or 
carbons to fuse, the discharge is ab- 
sorbed by a high-resistance block be- 
tween the line and ground. The block 
is of a peculiar material, highly sensi- 
tive to static currents but of great ohm- 
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ic resistance and of constant value. The 
block will not fuse and will permit no 
leakage of current. The air gap is not 
done away with as that feature is pro- 
vided to allow a potential of 500 volts 
or over to break down and ground, 
thereby protecting the line from crosses 
with trolley wires or other high-poten- 
tial circuits. 

The makers state that the arrange- 
ment ìs not an experiment as the non- 
air-gap arrester was introduced by the 
company some time ago, many thou- 
sands being now in successful service 
in all parts of the country on signal, 
telephone and telegraph lines owned by 
the principal railway systems. 

The anti-dusting lightning arrester is 
built to conform with the requirements 
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DIAGRAM OF ARRESTER. STATIC DIS- 
CHARGES PASS THROUGH HIGH- 
_ RESISTANCE SEPARATORS. 
of the National Board of Fire Under- 
writers and every arrester is tested for 
efficiency. According to the makers, the 
capacity of discharge is very great and 
it is extremely more sensitive than any 
air-gap type as the resistance blocks 
themselves are capable of shunting an 
are from an air gap of four mills thick- 
hess, 
ee so ae eee 
New Insulating Tape. 

The D & W Fuse Company, Provi- 
dence, R. I., is making a new flexible 
asbestos tape called ‘‘Deltatape.’’ This 
is a heat-resisting insulating material 
which has asbestos fiber as a base. Be- 
cause of this fact and the special com- 
pound used for impregnation, the tape 
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can be raised to a temperature of 500 

Jegrees Fahrenheit before decompo- 
sition begins. It is said to be a good 
insulator electrically, although at the 
same time a good conductor of heat. 
Therefore, a coil wrapped with it, while 
thoroughly insulated, is not blanketed 
so as to make it retain heat, as is the 
case with most asbestos coverings. 

This material is made in any width 
in thicknesses between 10 mils and 25 
mils, The ten-mil tape requires 2,500 
volts to puncture it, and 5,000 volts is 
required to break down the twenty-mil 
tape. The flexibility of this tape makes 
it suitable for forming around the cor- 
ners and the terminals of coils. These 
qualities make it particularly adapted 
for railway motor and controller work 
where high temperatures and severe 
conditions are to be met. 


i : 
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Ore., a distance of ninety miles. This 
circuit will be equipped with seventeen 
stations. 
— eeo 

An Installation of Nernst Lamps. 

John Popp, engineer with Durand & 
Kasper, wholesale grocers, Chicago, IU., 
found it difficult to decide what kind 
of lamps to install in his firm’s store. 
He determined to test several lamps 
with the view of helping himself in his 
choice. His apparatus consisted of a 
five-compartment wooden cabinet and 
was mounted on a bench. A door in 
the front of each compartment could 
be opened to permit mounting the lamp 
in its socket; a four-inch open space 
below the door made it possible to ob- 
serve the effect of the various illumi- 
nants on objects placed on the bottom 
of the compartment. The lamps were 
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INSTALLATION OF. NERNST LAMPS. 


The flesibility is practically perman- 
ent. “Delta” sheeting is also manu- 
factured. This is a material 8.5 inches 
wide, but identified with ‘‘Deltatape’’ 
iD properties, texture and finish. It is 
made in rolls of any convenient length 
and is intended for use where large 


pieces of insulating material are re- 
quired, 


—e 
Another Western Road to Dispatch Its 
Trains by Telephone. 

The Western Electric Company has 
recently received an order from the 
Oregon. Washington Railroad & Navi- 
ation Company for telephone train- 
pavtching equipment for a circuit 
om Portland, Ore., to The Dalles, 


placed equally distant from the bot- 
toms of the compartments, about eight 
inches. The experiments resulted in 
the adoption of Nernst lamps, these 
showing the best results. 

The complete installation for office 
and warehouse included thirty two- 
glower, 220-watt Nernst lamps and 145 
single-glower, 110-watt Nernst lamps. 
Two arc lamps in the office were re- 
placed by two clusters of three glowers 
each; this change was paid for in four 
months by the saving in tHe power bill 
which resulted. 

The accompanying picture of office 
interior gives some idea of the arrange- 
ment and spacing of the lamps in this 
installation. 
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Inductive-Load Compensation of In- 
duction Watt-Hour Meters. 

The increasing use of current-con- 

suming devices of a more or less induct- 


ive nature necessitates the employment 


of meters which will accurately record 
the energy consumption regardless of 
power-factor and various methods ot 
securing this compensation have been 
resorted to by meter designers. One 
method consists of placing a short-cir- 
cuited turn or secondary around the 
shunt-magnet pole, thus producing an 
induced .magnetic field acting with the 
shunt magnetic field producing a result- 
ant field lagging ninety degrees behind 
the field of the series coils. 

This is the method of inductive-load 
compensation employed in the Sangamo 
Type “H” design, and meters so 
equipped are now supplied in all ca- 
pacities. As a result the station man- 
ager can indiscriminately place meters 
in service without taking into account 
the character of load, thus avoiding se- 
lecting meters for each service as would 


COMPENSATED METER. 


be necessary if uncompensated meters 
were employed. This method of com- 
pensation is covered by Shallenberger 
patents of June 1, 1895, October 22, 
1895, and the Sangamo Electric Com- 
pany has recently completed arrange- 
ments with the Westinghouse Electric 
& Manufacturing Company which en- 
ables the use of this method on all Type 
“H” Sangamo meters. 

Many engineers have a decided pref- 
erence for the two single-phase-meter 
method of polyphase measurements in- 
stead of the more complicated poly- 
phase meter and owing to its small di- 
mensions the Type ‘‘H”’ is particularly 
well suited to meet this condition, as 
both meters can be installed side by 
side, occupying minimum space. The 
addition of inductive-load compensation 
in no way affects the regular adjust- 
ments of the type “H” meters, which 
still retain the characteristically sim- 
ple light and full-load adjustments. 


40 


Holophane Data Sheets As College Text 
Books. 

The Holophane data sheets, of which 
fifty-two new pages will be distributed 
July 1, are considered so authoritative 
that they are being widely used as ref- 
erence books in a number of prominent 
institutions of learning. 

Among the colleges which are mak- 
ing use of these data sheets as refer- 
encs on illumination in their engineer- 
ing departments may be mentioned: 
University of Michigan, Armour Insti- 
tute of Technology, Cornell University, 
Harvard University, Ohio State Univer- 
sity, Purdue University, Yale Univer- 
sity, University of Illinois, State Uni- 
versity of Kentucky, Leland Stanford 
Junior University and Worcester Poly- 
technic Institute. 

The installation sheets, which form a 
new section of the Holophane catalog, 
contain very complete data and the re- 
sults of careful tests on actual instal- 
lations. The sheets included in the 
present series describe a typical Childs’ 
restaurant in New York City. Not only 
are all essential data included, but the 
results of exact photometric tests are 
tabulated to give the engineer the full- 
est possible assistance in checking the 
efficiency and practical utility of Holo- 
phane glassware. 


i ee 


Westinghouse Exhibit at Atlantic City. 


At the Master Mechanics and Master 
Car Builders’ conventions just held in 
Atlantic City, the Westinghouse Elec- 
tric & Manufacturing Company exhibit- 
ed a large line of motors and control- 
lers especially adapted for shop and 
machine-tool drive. The motors includ- 
ed direct-current machines for general 
power and adjustable-speed machine- 
tool service, squirrel-cage alternating- 
current motors, slip-ring alternating- 
current motors and single-phase motors. 
The type NW slip-ring motor for eleva- 
tor, crane and hoist service proved es- 
pecially interesting to visitors. | 

An exhibit that attracted a great deal 
of attention was an automatic magnetic 
switch controller for wheel-lathe serv- 
ice. The controller operates automati- 
cally, and the motor can be started, 
slowed down, and stopped from any 
point by means of push buttons. This 
arrangement is of special advantage in 
turning down wheels. 

A number of domestic appliances, 
such as sewing-machine motors, buffing 
and jewelry motors, and the general 
utility motors were also on exhibition. 
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Pneumatically Operated Disconnecting 
Switches. 

Bus isolating or disconnecting 
switches are usually opened or closed 
by means of a wooden rod, having at one 
end a hook to engage with the hole in 
the switch blade. Ordinarily this is 
quite satisfactory. 

In many cases, however, to simplify 
the wiring layout, to save in length of 
large cables, for convenience, or for 
safety, it is advisable to locate the dis- 


PNEUMATICALLY OPERATED SWITCH. 


connecting switches in a position 
where they cannot be easily reached 
by the station operator. It is in such 
connection that pneumatically operat- 
ed disconnecting switches find useful 
application. 

The switches of this type, made by 
the General Electric Company, are 
clearly shown in the accompanying il- 
lustrations. They can be located at 
any height and can be controlled by 
an air-control valve or _ pull-button 


SWITCH OPEN. 


switch located at the switchboard or 
other convenient point. 

These switches are simple and sub- 
stantial in construction, being similar 
to the hand-operated switches and in- 
troduce no complications in wiring. 
They are mounted on post-type insula- 
tors fastened to steel bases, the insula- 
tors varying in size according to the 
voltage. 

The switches are made up in single- 
pole, single-throw form only, but can 
be opened and closed singly or any 
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number of poles can be operated in 
unison. Also, one or more sets can be 
operated simultaneously by a single 
air-control valve or pull-button switch. 
This gives great flexibjlity of opera- 
tion. 

Pneumatically operated disconnect- 
ing switches are especially adapted for 
use in stations employing air-operated 
oil switches, but can, of course, be 
used in any case where an air supply 
is available. 

When a pull-button switch is used 
to operate the disconnecting switch 
the valves in the air connections to 
the diaphragm are operated electrically 
—usually from the lighting or exciter 
circuit. 

These switches are made in voltages 
from 35,000 to 110,000 and for currents 
of from 100 to 300 amperes. 


————-o-— 
New Power-Station Device. 


Charles F. Baker, consulting engi- 
neer, formerly superintendent motive 
power and machinery for the Boston 
Elevated, also with L. B. Stillwell, con- 
sulting engineer, New York City, has 
been assisting for the pagt year C. F. 
Bancroft, superintendent motive power 
and machinery of the Boston & North- 
ern and Old Colony Street Railway 
companies, in revamping, and making 
numerous changes in some of their 
power stations. 

At the Quincy Point power station, 
where there are five 2,000-kilowatt tur- 
bo-units, and ten 650-horsepower 
boilers, they have made some experi- 
ments with indirect air cooling of gen- 
erators. Also with a device gotten up 
by Mr. Baker, who says they found 
that his device was much more efficient 
and gave greater capacity to genera- 
tors. He also claims a particular ad- 
vantage of this device in that it is 
noiseless and invisible, and does not 
require independent driven apparatus 
with necessary air ducts, ete. 

It was also determined by tests and 
experiments that by minor changes 
they could increase the capacity of the 
boilers to meet the increased capacity 
of the generators, which is over fifty 
per cent, or equivalent to 5,000 kilo- 
watts additional. It is claimed if this 
5,000 kilowatts can be produced with 
practically no additional cost for labor, 
maintenance or depreciation. and only 
a slight capital charge, it brings the 
cost per kilowatt of this additional 


power down to practically cost of fuel 
only, l 
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COMMISSION NEWS FROM NEW YORK. 
(Special Correspondence.) 


The Public Service Commission, Second District, has closed on 
its records the pending complaints covering the failure of the 
Chasm Power Company to efficiently light the streets of the village 
of Chateaugay and place its street lighting and distributing sys- 
tem in a safe condition. Following an investigation by the Com- 
mission the company was required to make certain improvements 
and repairs. As the result of an investigation recently made by 
an inspector of the Commission he reports that these recommenda- 
tions have been complied with. 

The Commission has also authorized the Syracuse, Water- 
town & St. Lawrence River Railroad Company to construct an elec- 
tric railroad from a point near Stop 9 on the Syracuse & South 
Bay Electric Railroad in the town of Cicero, Onondaga County, 
to and into the village of Brewerton, on the shore of Oneida Lake. 
This road is to be 6.3 miles long and is intended to accomodate 
residents of Syracuse and adjacent territory who desire to travel 
to points on Oneida Lake. 

Permission has been given to the Suffern Railway Company to 
construct a singletrack electric railroad from Orange Avenue to 
Lafayette Avenue in the village of Suffern, Rockland County. The 
company is also authorized to issue $24,000 of its common capital 
stock at par for cash to pay the cost of constructing such track. 
$5.000 of this amount is to be paid to the village of Suffern for the 
franchise and for paving. This will connect with the North Jersey 
Rapid Transit Railway at State Line and complete an interurban 
road from Paterson, N. J., to Suffern. 

The Public Service Commission has received a petition from 
the Red Hook Light & Power Company for permission to begin 
construction and exercise a franchise for the distributing of elec- 
tricity and gas for public and private use in the city of Hudson. 
This franchise was granted by the Common Council of that city 
on June 5, and approved by the mayor on the following day. This 
company has a plant in the town of Red Hook, Dutchess County, 
and is now distributing electricity in Red Hook, Germantown, Liv- 
ingston and Clermont. For years past the city of Hudson has 
been supplied with electricity and gas by the Albany Southern 
Railway Company, 


COMMISSION NEWS FROM WISCONSIN. 
(Special Correspondence.) 


The Commission has handed down its decision in the com- 
plaint of certain citizens of Janesville that the rate of fare charged 
by the Rockford & Interurban Railway Company from Janesville 
to the Chicago & Northwestern ‘Railway Company yards, known 
as South Janesville, was excessive. The rate in force was ten 
cents and this fare is reduced by order of the Commission to five 
cents. A valuation of the physical property of the resident com- 
pany in Wisconsin showed a cost new in 1909 of $369,061 and a 
present value of $297,518. An analysis of the income accounts of 
Ei Feit for the years 1909 and 1910 showed that after allowing 
the oe the company was earning about 9.98 per cent on 
ea of its physical property. The operating statistics of the 
aa as carefully analyzed in the decision and the expenses 
business ngs are separated between the Wisconsin portion of the 
O ae the business outside of the state. Depreciation was 
pertlonment of hen eer cent sinking fund basis. A careful ap- 
is nade m the Ber e between weather and traffic costs 

e decision of the Commission in th 

tion e matter of the applica- 
ifai Red Cedar Valley Electric Company for Sao Aty to 
in effect a i has been recently given out. The company had 
Ing consa e of nine cents per kilowatt-hour for commercial light- 
Payment mers, subject to a discount of ten per cent for 

and a fifty- i prompt 
was five cent y-cent minimum monthly bill. The power rate 
cent and a mias kilowatt-hour, subject to a discount of five per 
Permission to oam bill of $1.00 per month. The company asked 


(0) 
luminating ae force the following schedule of rates for 


ror the first 20 kl 
n 
For the neat 80 kilowatt-hours, 11 cents per kilowatt-hour. 


or all over 100 k 
llowatt-h 
scou ours, 6 cents e 
nt 19 per cent; minimum monthly vit Moone ae 
: reqlotors of five WER SERVICE. 
Per kilowatt. and over, 75 cents 
siy, Motors of ratt ho per horsepower, plus 
2 cents per kilowatt pe Orsepower, $1.00 per month per horsepower 
Wh The compan i cent, minimum bill $3.00 per month. 
ile the engineering weve’ value of physical property of $87,236 
of the Commission found a cost new of 
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$83,057 and a present value of $74,084. The company was found to 
be setting aside for depreciation five per cent on the value of the 
equipment and ten per cent on the distribution system. This al- 
lowance is found by the Commission to be considerably in excess 
of what is ordinarily allowed on such property. An allowance of 
three per cent on the total property was found to be about correct 
when computed on a straight line basis. The fact that the appli- 
cant’s plant is a hydraulic plant acts to reduce the allowance for 
depreciation. The company was found to be earning about seven 
per cent on its investment. The Commission did not feel war- 
ranted in allowing any increase in the lighting rates and stated: 
“Mo what rates of return upon their investments utilities of this 
kind are justly entitled depends upon various circumstances con- 
cerning which reference has been made in various decisions of 
this Commission. These circumstances vary more or less with 


different localities and depend on the nature of the business and. 


the conditions under which it is conducted. We have seen that 
the applicant has recently constructed a large and modern hydrau- 
lic plant and has taken over the lighting business formerly con- 
ducted by the city. In addition to this it has constructed power 
lines and is building up a power business. The applicant now 
renders all-day power and lighting service, whereas formerly only 
night service was given. Exclusive of the revenue from pumping, 
upon which the applicant cannot rely, the annual income appears 
to be steadily increasing. At the present time the maximum load 
on the hydraulic plant is much less than its capacity for generation 
and it appears to be possible to greatly increase the business of 
the company especially along power lines, without materially in- 
creasing the cost to the company. When the business of a com- 
pany is new, when the plant has been recently constructed and 
is much larger than is necessary for present needs, the fixed ex- 
penses per unit output are usually comparatively large. Were 
rates, such as will return all operating expenses and a normal 
interest and profit, established on the costs during the early period, 
the income during later years, when the business of the concern 
has been developed to its proper level, would ordinarily result in 
excessive returns on the investment. In view of the fairly substan- 
tial basis upon which the applicant’s business rests at this early 
stage of its existence there appears to be little or no ground for 
a modification of the rates at this time for the purpose of in- 
creasing the net income.” 

The Antigo Electric Company is authorized to issue $15,000 
par value of five-per-cent gold bonds, to be sold for money only and 
at not less than seventy-five per cent of the par value. The 
funds derived from the sale are to be used to pay an outstanding 
indebtedness incurred by reason of extensions and additions made 
to the property of the company in Antigo, Wisconsin. 

The Commission recently heard the oral arguments in the 
Milwaukee three-cent fare case. This concludes the taking of tes 
timony and arguments in this case and a decision will probably be 
forthcoming later in the summer or in the fall. 


LIGHTING AND POWER. 


(Spectal Correspondence. ) 


GIBBON, NEB.—An electric light plant will be built here. C. 
CANBY, MINN.—The installation of electric lights is being 
agitated. C. 
PAULLINA, IOWA —The council has selected sites f 
cation of electroliers for street lighting. Sa oe 
DELAND, ILL.—I. C. Bowsher has asked the villa r 
a franchise to erect an electric light plant, i TORAN. tor 
FOND DU LAC, WIS.—Over $4,000 has been secur l 
stallation of an ornamental lighting system. coven iNe. in 
YANKTON, S. D.—The electric light plant is b : 
to provide for a day as well as a night service. sone, remodeled 
SUMAS, WASH.—The town of Sumas will iss oa 
for the construction of an electric lighting and Resting cox a ies 
EAST LYME, CONN.—A franchise has been secured b th 
Lyme Power Company to supply this place with electric current ý 
been incorporated with a capital of $50,000, S, Water Company has 
ed with a capital of $5 
C. Frisbie. i $50,000, by DeK. Dacey and G. 
QUINCY, ILL.—Business men on East Broadw ie 
enteenth and Eighteenth oadway between Sey. 
ae g Streets will install ornamental lamp clus- 
GALVA, ILL.—The Hayes Pump & P] 
ing electric power for operating i = 
the factory. È E Na achine 


GRAND ISLAND, NEB. 


ter Company isg insta 
all- 
ry and for illuminating 


Z. 
—The Grand Island Electric Company 
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has plans for the erection of an office building and for other im- 
provements. 

ORANGEVILLE, ILL.—An electric light plant is being eonaid: 
ered, and will probably be installed before winter. 


NORTH BRANCH, MINN.—The Village Council granted a fran- 
chise to the Eastern Minnesota Power Company of Pine City, to 
operate electric lights. : 

FAIRFIELD, JOWA.—The Fairfield Gas & Electric Company 
has applied for a franchise to install a light and power line on the 
Fairfield-Birmingham road. 

LINDSTROM, MINN.—The Minneapolis General Electric Con: 
pany is considering the establishment of electric lights here and 
at Center City and Chicago City. 

GUSTINE. CAL.—The Pacific Gas & Electric Company nae 
withdrawn from this field and the San Joaquin Light and Power 
Company, will extend its line to Gustine. A. 

WAYNESBORO, PA.—The town of Shady Grove will prob- 
ably in a short time receive current for street lighting from the 
lines of the local street railway company. 

MONTECELLO, MINN.—Chicago capitalists are planning the 
the construction of a large power plant and dam near here and dis- 
posing of power in Minneapolis and St. Paul. 

ELKO, NEV.—The Board of Commissioners has granted the 
Deeth Mercantile Company a franchise to build and operate an 
electric lighting system in the town of Deeth. A. 


RED LAKE FALLS, MINN.—The Red River Power Company 
is taking up the matter of furnishing electricity for lighting and 
heating to the homes of farmers in this vicinity. 

MARYSVILLE, CAL.—Hetz & Berg, electricians of Marysville, 
have been granted permission to erect poles and string wires for 
an electric lighting system in Live Oak and adjacent highways. A. 

OGDEN, UTAH.—The Merchants’ Light & Power Company 
has been awarded the contract for lighting the city streets and has 


established offices here. The new company is capitalized at $500,000. 


COLCHESTER, ILL.—The Colchester Electric Light & Power 
Company, whose plant recently was destroyed by fire, has been 


granted a tweny-year franchise and probably will rebuild the sta- 
‘ion at once. Z. 


YREKA, CAL.—The Siskiyou Electric Power & Light Com- 
pany is constructing a dam across the Klamath River about seven 


miles below Klamath Hot Springs, and will erect a large power 
plant at this point. 


NEW SALEM, N. D.—The council has granted a twenty-year 
franchise to the Dakota Coal Products Company to supply electric 


light and power. The company has purchased its electrical and 
mining machinery. C. 


BAKERSFIELD, CAL.—The San Joaquin Light and Powey 
Company has made application for a fifty-year franchise to erect 


poles and wires for transmission of power along all public high- 
ways of the county. 


YORKVILLE, ILL.—F. H. and George Simpson, who ounchased 
the Millhurst water power site, have commenced the work of re 


building a concrete dam. Negotiations for lighting the city of 
Plano are under way. 


EXCELSIOR, MINN.—Work has been started on the construc- 
tion of the electric light and power plant. The main building will 


be 40 by 48 feet and a 145-horsepower Corliss engine and an 80- 
kilowatt generator will be installed. C. 


SOUTH FORK, PA.—A charter has been granted to the Croyle 
Township Light, Heat & Power Company. The capital of the com- 
pany is $5,000 and the incorporators are J. W. Stineman, O. M. 
Stineman, and A. M. Stineman, all of South Fork. 


BLOOMINGTON, ILL.—Since the inauguration of the first clus- 
ter lighting system in Bloomington, petitions have been circulated 
asking for ornamental systems on South Main Street, Center 
Street, Washington, Jefferson, Front and Madison Streets. Z. 


NASHVILLE, TENN.—Secretary of State Hallum W. Goodloe 
has issued a charter to the Lunda Light Company, Shelby County. 
The new concern is capitalized at $50,000. Incorporators: P. F. 


Lunda, NXN. W. Lunda, W. L. Fisher, N. J. Verret and T. W. Mor- 
ris. I. 


FAYETTEVILLE, TENN.—A charter has been granted to the 
Petersburg Electric Light & Power Company, which was recently 
incorporated to light the town of Petersburg. The incorporators 


are A. C. Davis, George McAdams, J. A. Montgomery, C. McRady 
and O. F. Gill. i 


DALTON, GA.—The Board of County Commissioners has grant- 
ed the East Tennessee River Power Company the right to build and 
repair towers for their transmission lines through this county, 
giving them also the right to sell electrical power here. The right 
extends for fifty years. 

HILLSBORO, ILL.—The contract for the erection of the new 
power plant tor the Hillsboro Electric Light & Power Company 
was let to J. T. Morgan and Frare Brothers of Hillsboro, The 


company also has bonght two 327-horsepower boilers and one tur- 
bine engine of 1,000-horsepower capacity. 


de 


NORTH TROY. VT.—The Frontier Electrice Company, which 
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will supply electric power to the county of Orleans and else- 
where in Vermont and Quebec, has been incorporated with a capital 
stock of $30,000. Everett Forsyth, C. S. Emery, A. H. Butterfly, 
A. H. Bailey and G. N. Bailey are interested. 


NEVADA, PA.—The Nevada Electric Company of this city is 
considering the proposition of running lines to Roland, McCalisburg, 
and Zearing, to supply those towns with current for light and 
power uses. A twenty-four-hour service will probably be given. 
Roland has already voted $8,000 to be used in providing light. 


MARION, PA.—A new street lighting system has been in- 
stalled in Marion Heights borough by the Edison Electric Illumi- 
nating Company of Mt. Carmel, which now furnishes electricity at 
that place. Twenty-six lights have been placed at various street 
intersections. The posts carry sixty-candlepower tungsten lamps, 
equipped with special reflectors. 

MINONK, ILL.—The directors of the Union Light & Power 
Company recently formed by a merger of the electric light compa- 
nies at Minonk „and Rutland have elected the following officers: 
President, S. C. Kipp, Minonk; secretary, F. Z. Ames, Rutland; and 
treasurer, J. S. Webber, Rutland. The Toluca light plant has been 
purchased from W. W. Twist and the three plants will be operated 
by one concern with a capital stock of $100,000. Z. 


FORT DODGE, IOWA.—The Northern Iowa Power Company 
has let a $178,000 contract for the construction of a concrete dam 
and ‘auxiliary steam power for an electric generating plant. The 
hydroelectric plant will develop 2,000 horsepower and the steam 
plant 750 horsepower. The total cost of installing the generating 
plant will be close to $200,000. W. W. Stearns, of Humboldt, and 
his son, D. M. Stearns, are behind the project. 


MT. PLEASANT, IOWA.—Three dams are being built along the 
Skunk River, and hydroelectric power will be supplied to a large 
area when the plants under way are completed. When the plants 
are in service a circuit will be established which will take in 
Burlington, Mount Pleasant, Wapello and other towns. A steam 
plant will be built here to supplement the water power in case 


of accident to any of the stations and for use in times of low 
water. 


PUEBLO, COLO.—The property of the Pueblo & Suburban 
Traction & Lighting Company and allied interests in Colorado, were 
taken over June 14 by H. M. Byllesby & Company, of Chicago. The 
Pueblo & Suburban Traction & Lighting Company operates the 
street railway system of Pueblo and supplies electricity to Pueblo 
and the Cripple Creek gold mining district, including the cities of 
Cripple Creek, Victor and Goldfield. The towns of La Junta, and 
Rockyford are served with electricity by subsidiary corporations. 
A steam-electric power station of 4,135 kilowatts at Pueblo and a 
hydraulic power plant of 1,600 kilowatts at Skaguay are operated. 
Arrangements are being made to increase the capacity of the steam 
station at Pueblo and to extend transmission lines to serve ad- 
ditional cities and towns. Additional hydroelectric developments 
also are contemplated. W. F. Raber is at present in charge of 
Management for Byllesby & Company. 


ELECTRIC RAILWAYS. 
(Special Correspondence.) 


BEMIDJI, MINN.—There is an agitation for the construction of 
an electric railway around Lake Bemidji. 


SIOUX FALLS, S. D.—The Sioux Falls & Southern Minnesota 
Traction Company has been incorporated. 


MANKATO, MINN.—The street-railway company will shortly 
commence the extension of its line down Willard Street. C. 


ST. CLOUD, MINN.—Work has been started on the extension 
of the street-car line to the Sauk River from Waite Park. C. 


WAUSAU, WIS.—The Wausau Street Railroad Company has 
been granted permission to lay double tracks on Forest Street. C. 


WORTHINGTON. MINN.—Knight & Doyle. promoters of the 


new electric line to Sioux Falls, are about to commence the survey 
for it. 


PINE ISLAND. MINN.—The Interurban Construction onnan 


has applied for a franchise to build an electric railway along Main 
Street. 


SANTA MONICA, CAL.—The municipality will sell, on July 
10. a forty-year franchise for a street railway on certain streets 
in Santa Monica. A. 


WEST BRANCH, IOWA.—The Commercial Club is trying to 


secure the construction of the Davenport-lowa City interurban line 
through the city. C. 


OLNEY, ILL.—The Mt. Carmel, Lancaster & Olney Traction 


Company’s line will be finished to Lancaster this summer and then 
extended to Olney. 


FORT DODGE, IOWA.—The Fort Dodge, Des Moines & South- 
ern interurban has commenced work on the Lehigh line. A tele- 
phone line will also be built. C. 

SUN PRAIRIE, WIS.—The Milwaukee Western Electric Rail- 
ways Company »roposes to construct its lines from Milwaukee to 
Green Lake through this village. C. 

ROCK ISLAND, ILL.—The original franchise of the Rock 
Island-Galesburg Company has been extended thirty-five years from 


July 1. 1911 


July 1, 1911 and the specified time for building has been extended 


` 


to November 1, 1912. , Z. 
ABERDEEN, S. D.—The street railway company announces 
that it will move its barns and terminals off the track and will re- 
construct and materially enlarge them. C. 
DULUTH, MINN.—The Suburban Railway Company promoted 
by N. J. Upham, will shortly commence the construction of a line 
to connect with the Brooks-Scanlan railway. C. 
ANOKA, MINN.—The Atlas Engineering Construction Com- 
pany has commenced the construction of the road of the Minne- 
apolis, Northern Suburban Railway Company. C. 
LOS ANGELES, CAL.—The Los Angeles Pacific Railway Com- 
pany has requested permission to electrify the old Santo Monica 
steam line of the Southern Pacific to the west city limit. A. 


OAKLAND, CAL.—The Oakland and Bay Shore Railroad Com- 
pany has been granted a thirty-five-year franchise for a standard- 
gauge track along certain streets in the City of Oakland. A. 


WATERLOO, IOWA.—Shady Grove, Jubilee and Gilbertsville 
are offering inducements to secure the new south extension of the 
road to be built by the Waterloo, Cedar Falls & Northern. C. 


CHICO, CAL.—The Northern Electric Company has been 
granted a fifty-year franchise for a double track on Main Street, 
Chico, Cal, The company will surrender the old franchise. A. 


ONAWA, IOWA.—An effort will be made to secure the con- 
struction of the interurban line from Omaha to Sioux City by the 
Omaha & Western Iowa Traction Company through this city. C. 


EAST ST. LOUIS, ILL.—The Alton & Southern Traction Com- 
pany has asked for a franchise to use certain streets in the city 
and to connect with the tracks of the St. Louis and Belleville Elec- 
tric Railway. Z. 

MUSCATINE, IOWA.—Contract for the construction of the 
Muscatine-Davenport interurban railway has been let to Yale & 
Reagan of Chicago. Work will begin between Blue Grass and Sweet- 
land and plans call for the operation of cars by December 1. Z. 


WEBSTER CITY, IOWA.—The Fort Dodge, Des Moines & 
Southern interurban has made a proposition to furnish the city 
with electricity from its plant at Fraser. The company is also 
trying to secure a francaise for an electric street railway. C. 


_ DIXON, ILL.—Committees from the Chambers of Commerce in 
Dixon, Oregon and Rockford are agitating an electric interurban 
line from Dixon to Rockford. The proposed route touches Grand 
Detour and a number of other northern Illinois summer resorts. Z. 


KOKOMO, IND.—W. H. Shott & Company have been awarded 
the contract for the construction of a traction line for the Kokomo, 
Frankfort & Western Traction Company, the work to begin July 1 
and cars to be running by January 1. The new line will parallel 
the Clover Leaf road. ae 


LOS ANGELES, CAL.—Surveys are being made and material 
assembled for an electric railway to be built between the Los 
Angeles and Redondo-Moneta Avenue line and the Long Beach line 
of the Pacific Electric. Work will be pushed and the line placed in 
Operation before the end of summer. 


ST. LOUIS, MO.—Bonds of the St. Louis, Arcadia & Jefferson 
City Railway Company to the amount of $10,000 have been voted 
pia the carrying out of the company’s franchise agreements. 
8 e company proposes to construct an electric railway from Arsenal 

treet, in St. Louis, to Arcadia, Mo. T. G. Portis, Charles F. Vogel 
and E. R. Kinsey are the promoters of the proposed electric line. 


a VERNON, ILL.—The Southern Traction Company which 
of the ven a franchise to operate electric cars over the upper deck 
Chest municipal free bridge at St. Louis has purchased the Wabash, 
: oi Western Railroad, sity-five miles long, from Chester 
awe eta and will electrify it. A connecting line forty miles 
a l be necessary to link it with the route of the proposed 
outhern Traction Company. Z. 


P aa ILL.—The Indianapolis-Chicago Meridian Railway 
He ncorporated in Indianapolis, Ind., and the electric line is to 
araa ough Sheridan, Flora, Monticello, Francisville, Kouts, Val- 
bia City Hobart, Wheeler, Gary, Hammond, Fort Wayne, Colum- 
ae and Warsaw. It is capitalized for $100,000. The incorpo- 
as are John C. Bilheimer, John A. Schaffer, M. J. Moreland, 
Cover Holton and M. B. Keller. 


Col ae RAPIDS, JOWA.—Announcement has been made that 
holders k Dows, Isaac B. Smith and John A. Reed, principal stock- 
electric i Rus Cedar Rapids & lowa City Interurban and local 
of the Ne t company, have purchased the power plant at Boone 
railway Cone Light, Heat & Power Company, the Boone street 
pany ae the Boone interurban railway system. The new com- 
hanes furnish power for the Northwestern shops which are 
£ built at Boone at a cost of $1,000,000. 


the Ni CITY, MO.—Work wiil be started in a short time on 
ens E work of the street railway lines into North Kan- 
sas City en the northern end of the tract known as North Kan- 
i oe Townsend-Arnold syndicate will build a line to St. 
ings Ag use the Union Depot Company's tracks over its hold- 
another oe Street car line is to cross North Kansas City in 
Company rt and from the end of this line the Townsend-Arnold 
Y Will build its Excelsior Springs line. 
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\ TELEPHONE AND TELEGRAPH. 
(Special Correspondence.) 


TRUMBULL, NEB.—A new exchange is being built for the 
telephone company. C. 

SHABBONA, ILL.—The Exchange Telephone Company has 
been granted a franchise to use the streets of the village. Z. 


KELLOGG, MINN.—The Greenfield Farmers’ Telephone Com- 
pany, capital $10,000, has been incorporated, with headquarters in 
this town. C. 

NAPA, CAL.—W. M. Lyons has made application for a fifty- 
year franchise for a telephone line along all public roads of Napa 
County, Cal. 

CAREY, IDAHO.—The Carey Telephone Company has been 
incorporated here by E. W. Fox, J. R. Adamson, T. B. Evans, C. C. 
Shelter and T. C. Stanford. 

LA VALLE, WIS.—The La Valle Telephone Company has been 
incorporated with a capital of $15,000. Incorporators are $S. A. 
Towne, Edmund Tordorff, Elmer Gardner. 


COUNCIL HILL, OKLA.—The Farmers’ Telephone Company 
has been incorporated with a capital of $3,000. The incorporators 
are R. L. McCoy, J. F. Sanders and W. H. Standley. 


HOMER, ILL.—The Douglas County Telephone Company will 
build a new line from Homer by way of Sidney to Champaign. A 
direct line is also being built from Homer to Danville. Z. 


UKIAH, CAL.—The Willits & Laytonville Telephone & Tele- 
graph Company has obtained permission to put in a telephone line 
along the county road from Long Valley to Willits, Cal. 


ODIN, 1LL.—The Odin Telephone Exchange Company was re- 
cently incorporated with a capital of $15,000. The incorporators 
are J. D. Dace, W. H. Farthing, L. Somerville and C. E. Sloan. 


ROCKFORD, ILL.—The Northwestern Telephone & Telegraph 
Company has been granted a charter with capital stock of $30,000. 
The incorporators are George P. Callsher, James H. Rush and 
George J. King. Z. 

BATAVIA, ILL.—The Inter-State Telephone Company is re- 
building its line from Batavia to Geneva. The line is also used by 
the county for a power-transmission line to the county almshouse 
and the cost will be shared. Z. 


WYOMING, ILL.—The Stark County Telephone Company has 
taken over the business of the Duncan Telephone Company which 
has been operating 150 phones in and around Duncan. This now 
gives the Stark Company 1,600 phones with exchanges at Wyo- 
ming, Toulon, Elmira, Camp Grove, Castleton and Duncan. Z. 


ELECTRICAL SECURITIES. 


Northwestern Elevated stockholders’ special meeting has been 
called for 11 a. m. Monday, August 1, to authorize a $25,000,000 
bond issue. Books close August 10 to 22. 

Stone & Webster are offering $350,000 Electric Corporation six 
per cent cumulative first preferred stock at 92.5, yielding 6.5 
per cent. 

E. H. Rollins & Sons, New York City, are offering $1,000,000 
Southern California Edison Company six per cent five-year gold 
debentures at 101 and interest to yield 5.75 per cent. 

The United Railways & Electric Company, of Baltimore, will 
hold a special meeting July 3 to consider a resolution for the 
issue and sale when authorized of $3,125,000 three-year collateral 
five per cent coupon notes convertible into common stock at $25 
per share. Proceeds will be used to retire $2,500,000 obligations 
of the Baltimore City Passenger Railway Company, maturing 
November 2. 1911, and $535,000 car trust certificates, series B and 
C outstanding after October 1, 1911. | 

At a recent meeting of the board of directors of the United 
States Light & Heating Company the matter of increasing the 
par value of the common and preferred stocks of the company from 
$10 to $100 was discussed and referred to a committee to con- 
sider the matter and report to the full board later on. If the change 
in par value is approved by the board of directors and authorized 
by stockholders, application will probably be made to list the com- 
mon and preferred stocks on the New York Stock Exchange 

The New England Telephone & Telegraph Company has de- 
clared a quarterly dividend of one and three-quarters per cent 
an increase of one-quarter of one per cent quarterly. President 
Keller, in making announcement of the increase in the dividend 
said: “The average dividend during the life of the company ie 
been less than five per cent. Although the company has been f Š 
several years in position to change its dividend rate action ae 
deferred until completion of recent readjustments. It is now p a 
tically certain that these will reduce net revenue between EO 
and $600,000 per year, and recent wage increases will soe ov 
$200,000 more. It is expected that additional business as oe 
of lower rates will in another year begin to make itself felt ery 
insure a fair margin of safety over charges.” sane 


The annual meeting of the stockholders of t] "esti 
Electric & Manufacturing Company will be held ie oni 
of the company, at East Pittsburg, Pa., on Wednesday, July 36. 
1911, for the election of directors, and for the transaction oe ch 
other business aS may properly come before the meeting AIOI 
the former non-assenting stock of the company having been o 
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changed for assenting stock, which now constitutes the only class 
of the stock of the company now outstanding other than preferred 
stock, a resolution will be considered and acted upon that the as- 
senting stock be hereafter denominated common stock. The stock 


transfer books will be closed on July 15, 1911, at noon, and opened 
on July 27, 1911, at ten o’clock a. m. 


DIVIDENDS. 


American Power & Light Company; regular quarterly dividend 
of one and one-half per cent on the preferred stock, payable July 1. 

American Telephone & Telegraph Company; quarterly dividend 
of two per cent, payable July 15. 

Carolina Power & Light Company; quarterly dividend of one 
and three-quarters per cent, payable July 3. 

Central & South American Telegraph Company; quarterly div- 
idend of one and one-half per cent, payable July 8. 

Cities Service Company: regular monthly dividends of one-half 
of one per cent on the preferred stock and one-quarter of one per 
cent on the common stock, payable July 1. 

Electric Storage Battery Company; regular quarterly dividends 
of one per cent on the common and one per cent on the preferred, 
payable July 1. 

Little Rock (Ark.) Railway & Electric Company; regular semi- 
annual dividend of four per cent and an extra dividend of one per 
cent on the common stock, payable July 1. 

Nashville Railway & Light Company; quarterly dividend of one 
per cent on its common stock and the usual one and one-quarter 
per cent quarterly dividend on its preferred stock, payable July 1. The 
previous quarterly disbursement on the common stock was three- 
quarters of one per cent. 

New England Telephone & Telegraph Company; quarterly div- 
idend of one and three-quarters per cent. This is an increase of 
one-quarter of one per cent over the previous payment, which was 
made on March 31 last, and places the issue on a seven per cent 
per annum basis. 

New Orleans Railway & Light Company; regular quarterly 
dividend of one and one-quarter per cent on the preferred stock, 
payable July 15. 

Pacific Coast Power Company; semi-annual preferred dividend 
of $3 per share; semi-annual common dividend of $2.50 per share, 
and an extra common dividend of fifty cents per share, all payable 
July 17. 

Philadelphia Company; regular quarterly dividend of one and 
one-half per cent on the common stock, payable to stockholders of 
record July 1; also an extra dividend of one-half of one per cent 
on the common stock, payable August 1, and an extra dividend of 


one-half of one per cent, payable November 1, to stockholders of 
record October 2. 


CLOSING BID PRICES FOR ELECTRICAL SECURITIES ON THE LEADING EX- 
CHANGES AS COMPARED WITH THE PREVIOUS WEEK. 


NEW YORK. 

June 26. June 19. 
Allis-Chalmers COMMON ......c cece ee tee cette reer een ete neces 814 83% 
Allis-Chalmers preferred .....--. cece ee cece reece cet en ene eeeee 29 30% 
Amalgamated Copper ....ceeeee cece eter eee r teeters erceecenes 71% 71 
American Tel. & Cable. ....c cece cece ter cere reer e cee eennnneee 78 80 
American Tel. & Tel... ... cere cec cee e cence tec er teen recneeces 149% 1513% 
Brooklyn Rapid Transit .......eessesesssssesesesrerereesses: 8034 80 
General Electric... ccc cece cee reece cere e teen nese tenn eenes 163% 161% 
Interborough-Metropollan COMMON .....-. eee eee e ee eer e eevee 18 18% 
Interborough-Metropolian preferred ........eeee reese receere 51 52 
Kings County Electric ....... cece nce eee ees sense e ee eeenes 129 129 
Mackay Companies (Postal Telegraph and Cables) common.. 89 891% 
Mackay Companeis (Postal Telegraph and Cables) preferred 74% 7419 
Manhattan Elevated ......seeseossosesesesessovesesceerecees: 134 136% 
Metropolitan Street Railway 2... ... cece cece cere eee e een e eens #18 *18 
New York & New Jersey Telephone.........- se cee veces eenees 103 103 
U. S. Steel COMMON 2... cere reece eee eee eter eee n ene eees 79% 50% 
U. S. Steel preferred ........cseeeeee Ceara pei E sane e mere 118% 108% 
Western Union ...cccccc cece crete rete n eee n rere ces eneaeceseee 795% 793% 
Westinghouse COMMON ..sssessseesesseseceereesoeroeseorereses TRIZ T4 
Westinghouse preferred ......s.essesssearerresrerrrseererres *118 7110 

BOSTON. 

June 26. June 19 
American Tel. & Tel... .. cece cree eee e reece ence eee e eer eeenaes 149% 151% 
Edison Elec. Illuminating 2.2... cece cece cece eee eee eee eeeeeee 284 285 
General Electric ccc. ccc cece reece ree tenet ete e reese eneeeees 164 163 
Massachusetts Electric COMMON ..... cece eee eee tener eet eens 29% 22% 
Massachusetts Flectric preferred 20... 0. ccc cee eee eee rete e ees 9114 91% 
New England Telephone (ex dividend) ........5+.ee eee ee cece 146 149 
Western Tel. & Tel. COMMON........ ccc eee ee eee teen enes 18% 19 
Western Tel. & Tel. preferred......-- cece ee ere ee eeee ees 9614 9614 

PHILADELPHIA. 

June 26. June 19 
American Railways ....... Or ere ee ee ere ete 43% 43% 
Electric Company of America... ce. cece eee teen er eee eens 12 12 
Electric Storage Battery common (ex dividend)..........++5 5414 56 
Electric Storage Battery preferred (ex dividend).........-- 5414 56 
Philadelphia Electric co.cc cece cece rece ee nent e eee e eee ennees 17% 167% 
Philadelphia Rapid Transit 2.0... .c cece e cece eee eee teenies 19 19% 
Philadelphia Traction ccc cece eee c ccc c eee n eee e ener rere ncnee SH % 8714 
Union Traction cc. cccc cece eee cence eee reece eee ene ees 49 491% 

CHICAGO. 

June 26. June 19 
Chicago Ratlways, Series 1... cc cece e cree eee eee ence eens 80 80 
Chicazo Railways, Series 2.......essersereesesereeseerereet 2016 20% 
Chicago SUDWAV .sesesereresrerrereerrerereeereesereneereett? 3% 3% 
Chicago Telephone cicccceeeceee eee tec reece ences oseereretr 124 122 
Commonwealth Fdtson oo... cesses cere e eee e nent eee nee ees 129 1281% 
Metropolitan Elevated COMMON sssessssrerrerererrreeeerrtt! ot My 20M 
Metropolitan Klevated preferred ssesssseresersrersenssrrete" 3 la (1% 
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PERSONAL MENTION. 


S. Z. DE FERRANTI was re-elected president of the London In- 
stitution of Electrical Engineers, at the annual meeting which was 
held recently. 


RALPH MODJESKI, a member of the faculty of the University 
of Illinois, has received the title of Doctor of Engineering. The 


degree was conferred at the recent commencement exercises at 
Urbana. 


PROFESSOR WOLDENBURG, of Charlottenburg, Germany, has 
been appointed to the new chair of machine design which was 


created in the engineering department of the University of Michi- 
gan. 


W. O. DUNTLEY, president of the Chicago Pneumatic Tool 
Company, sailed for Europe June 27, on the Kronprinzessin Cecile. 


Mr. Duntley will inspect the foreign subsidiaries of his company 
while abroad. 


W. P. KENNEDY presented a paper before the Electric Vehicle 
Association of America, June 27, on the subject, “Administrative 
Engineering and Salesmanship in the Commercial Field.” Mr. 
Kennedy spoke on the same subject before the Engineers’ Asso- 
ciation Convention at Dayton, O. 


R. L. NOGGLE, formerly superintendent for the Northern Idaho 
& Montana Power Company at Sandpoint, Idaho, has resigned to 
accept a position with the Pacific Power & Light Company of Port- 
land, Ore. Mr. Noggle will be superintendent of construction for 
this company, with headquarters at Walla Walla, Wash. 


ALTEN S. MILLER, president of the Union Electric Light & 
Power Company, of St. Louis, Mo., was, on leaving that company, 
given two banquets by the local electrical bodies with which he 
was affiliated. The first of these, given at Forest Park Highlands, 
was held on June 23. The second was given by the St. Louis 
League of Electrical Interests, at the Hamilton Hotel, on June 27. 
At the first mentioned of these banquets an album giving historical 
features in connection with the company was presented to Mr. 
Miller by John Hunter, on behalf of the department heads. The 
banquet table was elaborately decorated with flowers, and at the 
head of the table directly before Mr. Miller appeared an immense 
bouquet of American Beauty roses, which were sent to Mrs. Miller 
at her home, reaching her while the banquet was taking place. Mr. 
Miller joins Prof. A. C. Humpbreys in New York on July 1, to as- 
sist him in his consulting engineering work. 


R. B. BRINSMADE, until recently professor of engineering in 
West Virginia University, has issued a statement showing that his 
dismissal in January last was due entirely to political reasons and 
to differences in economic opinions between him and the governor 
of the state. In commenting upon the case, the Morgantown Post- 
Chronicle said: “The personal injustice that has been wrought in 
the case of Professor Brinsmade and in other cases is a small 
matter in comparison with the injury that has been done to the 
University itself and the loss of its efficiency in the educational 
economy of the state. No institution can be a fit place for the 
education of young Americans in which there is even a suspicion 
that the men of the teaching force are talking through political 
muzzles, that they are of an emasculated type of citizenship, in- 
capable of taking a virile part in the practical affairs of govern- 
ment, afraid to speak the truth as they believe it in their hearts.” 


NEW PUBLICATIONS. 


WASHINGTON ACADEMY OF SCIENCES.—Beginning on July 
15, the Washington Academy of Sciences will issue a journal which 
will appear semi-monthly when the present Proceedings will be 
discontinued. The new journal will be a medium for the publica- 
tion of original papers on the scientific work done in Washington, 
also abstracts of current scientific literature and current notes 
connected with scientific life in Washington. The subscription will 


be $6.00 per annum, but the journal will be sent to members of 
the Academy free. 


INTERNATIONAL CABLE DIRECTORY.—The International 
Cable Directory Company, 59 Pearl Street. New York, has just 
issued the fourteenth annual edition of the International Cable 
Directory of the World, in conjunction with the Western Union 
telegraphic code. The contents of the directory are listed in Eng- 
lish, German, French and Spanish. The book is recognized as 
a standard reference one by the State Department of the United 


States Government, and is to be found in all embassies. legations 
and consulates for the use of the public. | 


AN AMERICAN CONSUL IN AMAZONIA—Willi 
Rudge, of New York, has issued “An American Consul eerie 
written by Maj. J. Orton Kerbey. The author’s desire has been to 
give a truthful record of actual occurrences in the career of a consul 
some years ago, by comparison with conditions found during re 
cent reyisits, and especially to call attention to the consul’s orig- 
inal investigations of the rubber industry through official reports 
and subsequent researches. It has also been endeavored to tell 
something of the present social and intellectual conditions exist- 
ing in the cities and of the encouragement of the independent mis- 
sionary effort now being inaugurated among the youths of Brazil 
in the way of college and school associations with the United 
States. The book is dedicated to Andrew Carnegie, Major Kerbey’s 
first instructor in the telegraph business, and he also expresses his 
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obligations to David Homer Bates, the author of “Lincoln in the 
Telegraph Office.” There are many fine illustrations. 


DEVELOPMENT OF THE UNITED STATES.—The Statistical 
Record of the Development of the United States, which was first 
published by the Bureau of Statistics thirty-three years ago. This 
annual publication, originating with the Bureau of Statistics thirty- 
three years ago, then a small volume of 150 octavo pages, has 
grown with the growth of the country and the demands of the 
public for additional information, to 750 pages in this, the thirty- 
third number just issued. Pure statistical, and thus appealing 
only to those desiring definite information in concrete form, it pre- 
sents many interesting pictures of conditions past and present in 
the United States. The forty pages devoted to internal communi- 
cation and transportation include data on the postal service, tele- 
graph statistics, miles of railways operated, length of track, num- 
ber of persons and tons of freight carried, showing a growth of 
railways operated in the United States from 30,500 miles in 1860 
to 53.000 in 1870, 93,000 in 1880, 167,000 in 1890, 199,000 in 1900, 
and 250,000 in 1910. Data regarding express companies; transpor- 
tation upon the lakes and principal rivers of the country; freight 
rates from principal interior points to the coast, and to European 
ports are also shown. 


NEW INCORPORATIONS. 


ALBANY, N. ¥.—The Electric Omnibus Corporation has been 
incorporated for manufacturing electrical omnibuses, by A. J. 
Parker, Jr. 


NEW YORK, N. Y.—The Peerless Engineering Company, with 
a capital of $10,000, has been incorporated by E. P. DeTurk, George 
R. Lee and C. F. Russler. 


NEW YORK, N. Y.—IJnduction Signal and Safety Stop Com- 
pany, with a capital of $25,000, has been incorporated by Webster 
Bishop, for the manufacture of electrical signals, etc. 


CHICAGO, ILL.—Moran & MacNair recently incorporated with a 
capital stock of $5,000 to do electrical construction work. The in- 
corporators are Jerome J. Cermak, Roy J. Barnett and Leo Klein. 


NEW YORK, N. Y.—The Porsth Electric Company has been 
Incorporated, for conducting an electric contracting business, by 
Robert E. Denicke, Arthur L. Semel, and Emile Pincus. The capi- 
tal is $25,000. 

MANHATTAN, N. Y.—The Berg Storage Battery Car Company 
was recently incorporated by Iselin & Delafield and others, to 
Manufacture railway cars operated by storage batteries. The cap- 
ital of the company is $110,000. 


MANHATTAN, N. ¥.—The Superior Storage Battery Company 
have incorporated with a capital of $25,000 to manufacture elec- 
tric storage batteries. The incorporators are Henry Bonawitz, 
Rudolph Drawbourg, and Vernon J. Miller. 


MANHATTAN, N. Y.—The B. A. B. Model & Manufacturing 
Company has been incorporated with a capital of $10,000, by E. J. 
Glennon, Arthur J. Brown, Anthony Brown and Thomas R. Atkin- 
son. The company will manufacture electrical models, machinery, 
etc. 

KOKOMO, IND.—The Electric Welding Company has filed articles 
of incorporation to manufacture machines for the purpose of doing 
electric welding of all kinds of metal and for the equipment of 
manufacturing plants. The directors are Jesse Jackson, F. M. 
Ruddell and Conrad Wolf. S. 


PROPOSALS. 


POST OFFICE, ALPENA, MICH.—The Supervising Architect, 
Washington, D. C., will receive, until July 21 bids for iae construc- 
uon complete including electric conduits, wiring, lighting fixtures 
and beating apparatus, of a United States Post Office. Copies of 
the drawings and specifications may be had at the office of the 
Supervising Architect or from the custodian at the site. 


POST OFFICE, CLEBURNE, TEX.—The Supervising Archi- 
tect, Washington, D, C., will receive sealed bids, until July 25 for 
the construction including heating apparatus electric conduits, wir- 
ing and lighting fixtures, for a United States Post Office. Copies 
of the drawings and specifications may be obtained at the office of 
the Supervising Architect or from the custodian at the site. 


_ POST OFFICE, BRISTOL? CONN.—The Supervising Architect, 
ashington, D. C., will receive sealed bids, until July 24, for the 
Construction, including heating apparatus, electric conduits, wiring 
aud lighting fixtures, for a United States Post Office. Copies of 
the drawings and specifications may be obtained at the office of 
the Supervising Architect or from the custodian at the site. 


NAVY DEPARTMENT SUPPLIES.—The Bureau of Supplies 
and Accounts, Navy Department, Washington, D. C., will open bids 
n naval supplies on the dates given below. Bidders interested 
therein should make early application for copies of the schedule, 
riving the schedule number desired. Schedules can be obtained 
from the Navy Pay Office nearest each navy yard. Bids will be 


asked on the following supplies: 
Tate of 


en Place of pone 
coe. Material. Quantity. Delivery. No. 

Juy Boxes, fire alarm, etc.. Miscellaneous..... Washington, D. C.3722 

Cells, dry ........... ONO a cade Sista ele done Brooklyn, N. ¥...3728 

Fuses, electrical ..... Miscellaneous..... Brooklyn, N. ¥...3728 

Fuses, glass tube .... 25,000......-++0-6- Norfolk, Va. ..... 3728 
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INDUSTRIAL ITEMS, 


ROESSLER & HASSLACHER CHEMICAL COMPANY, New 
York, N. Y., calls attention in its last price list to its new active- 
oxygen products, 


FEDERAL SIGN SYSTEM (ELECTRIC), has mailed novel 
cards, to which are attached samples of the Federal lock-clamp 
bushings. The clamping ring is made of non-rusting metal and a 
high grade quality of porcelain is used. i 


H. W. JOHNS-MANVILLE COMPANY, Cleveland, O., takes up, 
in the June issue of its house organ, the J-M Packing Expert, the 
development of the steamers on the Great Lakes. Illustrations of 
the earlier and later types are included. 


THE DUPLEX METALS COMPANY, Chester, Pa., has issued 
a folder in which the statement is made that No. 9 B & S, special- 
grade copper-clad, costs less per mile than No. 6 E. B. B. galvan- 


ized, and gives almost the same conductivity as the new gal- 
vanized. | 


THE FEDERAL SIGN SYSTEM (ELECTRIC), Chicago, Il, 
describes the Federal vacuum cleaner and Federal rotary pump 
used in connection with this in the June number of its publication, 
The Federalist. Federal clusters and other specialties are also il- 
lustrated. 


THE UNITED ELECTRIC COMPANY, Canton, O., is mail- 
ing folders urging the installation of large pipes in the in- 
Stallation of any air-cleaning system. The five sizes of Tulc ma- 
chines illustrated give an excellent idea of the appearance of the 
stationary air cleaners manufactured by the company. 


HUMPHREYS & MILLER, INC., started in business on July 1, 
when Alten S. Miller was taken into the firm formerly known as 
Humphreys & Glasgow, Inc. The firm, of which Mr. Miller will 
be vice-president, will be prepared to advise in the purchase, con- 
struction, rehabilitation and operation of natural and artificial gas 
and electric properties, .making complete reports on them. 


THE MESTA MACHINE COMPANY, Pittsburg, Pa., has dis- 
tributed an attractive bulletin on its steam-hydraulic quick-acting 
forging and bending process. The company has the exclusive right 
for building the Haniel and Lueg forging presses in the United 
States and Canada. These presses are used by the Krupp Works in 
Germany and most of the other large forging plants in Europe. 


THE GENERAL VEHICLE COMPANY, New York, N. Y., has 
received from the Bureau of Insular Affairs an order for fifteen 
large trucks for service in the Philippines. This is the fourth 
order for trucks for that locality and is regarded as an especially 
complimentary testimonial. The trucks are to be used principally 
in the ice and refrigerating enterprises of the government at 
Manila. 


THE LINDSLEY BROTHERS COMPANY, Spokane, Wash., 
has mailed its illustrated catalog taking up the history of the 
Western pole industry, and including the official specifications as 
prepared by the Idaho Cedarmen’s Association. The catalog also 
covers inspection comments and gives complete information re- 
garding cross-arms, and a table for the use of inspectors. Copies 
of the booklet may be had by writing to the company at the Spo- 
kane office. 


THE OHIO BRASS COMPANY, Mansfield, O., include in the 
last issue of the O. B. Bulletin, a description of the Rock Island & 
Southern Railway’s 11,000-volt single-phase catenary-construction 
trolley lines. This road connects Rock Island and Monmouth, Ill., 
a distance of 50.2 miles. The catenary overhead system was de- 
signed by the Ohio Brass Company, and their material used 
throughout. Illustrations of several features of the line have been 
included with the description. 


' THE IDEAL ELECTRIC & MANUFACTURING COMPANY, of 
Mansfield, O., announces that it has opened a New York office 
at 50 Church Street, New York. This office will be in charge of 
H. J. Brewer, who has complete information, prices, specifications, 
etc., on the Ideal electrical apparatus. The new line of apparatus 
comprises standard frames, alternating-current and direct-current 
motors and generators, high-torque squirrel-cage motors, interpole 
motors, and a new design of electroplating dynamos. 


THE PITTSBURGH TRANSFORMER COMPANY, Pittsburgh, 
Pa., has recently issued bulletins No. 1151 and 1152, the first taking 
up the subject of the new line of small low-voltage transformers, 
and the second listing bell-ringers. The wide use of electric signs 
using low voltage lamps and the extension of low-voltage lamps in 
train lighting has become so important that this line of transform- 
ers with low core and copper losses has been developed. The two 
sizes of bell-ringers listed in bulletin No. 1152 have three low 
voltages. 

THE GENERAL ELECTRIC COMPANY, Schenectady, N. Y., 
has received from the Northern Contracting Company, of New York 
City, an order for electrical apparatus for the Tallulah Falis de- 
velopment of the Georgia Power Company. This order includes 
three 10,000-kilowatt waterwheel-driven generators, three 100-kilo- 
watt direct-connected exciters, nine 3,333-kilowatt transformers, and 
a switchboard. Electric power at a potential of 110,000 volts will 
be transmitted to Atlanta for distribution in that city and vicinity. 
The development is planned for 60,000-kilowatt. 


THE NATIONAL ELECTRIC LAMP ASSOCIATION has issued 
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two bulletins. one entitled “Economical Operation of Incandescent 
Lamps” and the other “Mazda Incandescent Street Lighting.” The 
first of these gives a detailed technical discussion of the principles 
involved and the methods to be used in determining conditions of 
most economical operation for incandescent lamps, from the stand- 
point of both consumer and central station. The text is elucidated 
by numerous curves and tables. The bulletin on street lighting is 
a revision of a former bulletin on this subject and gives distribution 
curves for some of the latest types of reflectors. 


THE ALLIS-CHALMERS COMPANY, Milwaukee, Wis, recently 
distributed bulletin No. 1523, describing portable and stationary air 
compressors for industrial purposes. This bulletin gives a general 
description of photographs of this type of apparatus, together with 
tables containing data relative to sizes, capacities, weights, etc. 
This type of compressor has found much favor in industrial plants. 
bulletin No. 1081, issued at the same time, contains a very com- 
plete description of polyphase induction motors of Type “AN” and 
“ANY,” together with photographs showing the details and appli- 
cations of these motors. A list of ratings is also included. 


THE OTIS ELEVATOR COMPANY, New York, N. Y., distrib- 
uted at the recent convention of the National Electric Light As- 
sociation, a pamphlet on Otis alternating-current elevators. The 
demand for this kind of equipment is steadily increasing and in- 
stallations are being made throughout the United States. A num- 
ber of special forms of control equipment have been developed to 
meet needs as they arise. The company has also published a bul- 
letin on the Otis Escalator, which is coming into more and more 
extensive use. The bulletin is a reprint from an article appear- 
ing in the World’s Work. In this article the statement is made 
that there are today 250,000 people carried each day on Escalators, 
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showing the recent growth of this device since the first installation 
at the Paris Kxposition in 1900. 


THE MINERALLAC ELECTRIC COMPANY, Chicago, ni., re- 
cently distributed bulletin No. 51 on the subject of its graphic re- 
cording meter. This instrument furnishes a record of the exact 
consuming of power for every minute, in the form of a curve made 
up of adjacent holes punched in a paper tape. The ordinates of 
this curve are proportioned to the amount of power consumed in 
the preceding one-minute interval, the maximum demand of the 
period of a month naturally appearing as the highest point in the 
curve. Bulletin No. 52 published by the same company taking up 
the subject of cable joints on underground high-tension lines gives 
information as to tke material used, together with the method of 
making the joint. The processes of filling, sealing, etc.. are taken 
up and are made clear by illustrations. 

DATES AHEAD. ; 

National Electrical Contractors’ Association. Niagara Falls, 
N. Y., July 19-21. 

Ohio Electric Light Association. 
Point, O., July 25-28. 

International Association of Municipal Electricians. Annual 
convention, St. Paul, Minn., September 12-15. 

American Electrochemical Society. Twentieth general meet- 
ing, Toronto, Canada, September 21 to 23. 

American Mining Congress. Thirteenth annual meeting, Chi- 
cago, Ill., September 25-30. 

American Electric Railway Association. 
Atlantic City, N. J., October 9-13. 

Association of Railway Electrical Engineers. Annual conven- 
tion, La Salle Hotel, Chicago. November 6-10. 


Annual convention, Cedar 


Annual convention, 


RECORD OF ELECTRICAL PATENTS. 


Issued (United States Patent Office) June 20, 1911. 


995,434. ELECTRICAL COOKING VESSEL. Friedrich Bolling, 
Oberursel, near Frankfort-on-the-Main, Germany, assignor to 
Prometheus Electric Co., New York, N. Y. Filed Oct. 4, 1910. 
The vessel is surrounded by a circular heating element. The 
latter is secured to the vessel by a wedge inserted between the 
heating element and an outer retaining ring. 


995,435. ELECTRICAL RESISTANCE. Friedrich Bolling, Oberur- 
sel, near Frankfort-on-the-Main, Germany, assignor to Prome- 
theus Electric Co., New York, N. Y. Filed Oct. 4, 1910. The 
heating element for the above consists of an insulated resis- 
tance ring with terminal contact clips. 


995,438. CONTROLLER. Herbert W. Cheney, Milwaukee, Wis., 
assignor to Allis-Chalmers Co. Filed Sept. 13, 1909. Is ar- 
ranged to connect a motor to various sets of multiple-voltage 
mains, a resistance being included in the armature circuit at 


each change ot mains and a relay governing the cutting out of 
this resistance. 


995,441. DYNAMO-ELECTRIC MACHINE. Walter P. Dandliker, 
West Allis, Wis., assignor to Allis-Chalmers Co. Filed Oct. 1, 
1910. The end turns of the coils on the stator core have rods 


with washers passing through them to separate the adjacent 
turns. 


995,447. FLASH-LIGHT APPARATUS. Charles Patterson Filson, 
Steubenville, Ohio, assignor to James H.Smith & Sons Co., Chi- 
cago, Ill. Filed Nov. 28, 1910. Consists of a flash-light closure 
with one side transparent and containing a flash lamp with 
an electric incandescent focusing lamp on each side of the 
flash lamp and separated from it by a shield to protect it 
from the explosion of the flash powder. 


995,469. INDUCTION-MOTOR. Earle R. Knight, Norwood, Ohio, 
assignor to Allis-Chaimers Co. Filed April 30, 1999. The rotor 
has a short-circuiting ring having Openings which receive the 
ends of the bars, and radially arranged spreading members 
inserted in the slotted ends of the bars and extending inward- 
ly beyond the the latter so as to act as fan blades. 


995,476. ELECTROLYTIC PROCESS. Robert J. MeNitt, Niagara 
Falls, N. Y., assignor to Roessler & Hasslacher Chemical Co., 
New York, N. Y. Filed Sept. 39, 1909. The method of posi- 
tively circulating a fluid electrode from and to an electrolytic 
cell consists in reducing the density of the electrode by 
charging it with the products of electrolysis and subsequently 
increasing the density of the charged electrode by removing 
some or all of the products of electrolysis. 

995,481. PROCESS OF EFFECTING REDUCTION AND PRODUC- 
ING FERROCHROMIUM. Edgar F. Price, Niagara Falls, N. 
Y., assignor to Central Trust Company of New York. Filed 
June 26, 1907. This resistance process consists in passing an 
electric current through a slag-register adjacent to a charge 
containing carbon and combined iron and chromium and 
thereby heating the charge to the temperature of reduction, and 


separating and maintaining the resulting alloy out of contact 
with the carbon in the charge by an intermediate layer of slag. 


995,482. AUTOMATIC REVERSING-SWITCH FOR GAS-ENGINES. 
James M. Rhett, Beaufort, S. C. Filed Oct. 15, 1910. A mag- 


netically governed plunger makes and breaks the ignition cir- 
cuit. | 


995.489 and 995,490. IGNITION SYSTEM FOR INTERNAL-COM- 
BUSTION ENGINES. Claude L. Silva, San Diego, Cal., as- 
signor to Percy J. Benbough, H. Coon, John A. Gillons, Clair 
A. Nelson, N. H. Hargrave, W. V. O'Farrell, D. A. Garra, 
Lyman P. Owen, A. O. Walker, N. D. Kuhlman, F. M. Madison, 
V. E. Hawkins, I. T. Brockett, and P. J. Benbough, San Diego. 
Cal. Filed Feb. 23, 1910. Includes a current source, a pair of 
condensers in series having their middle point grounded and 
their free terminals connected to the source, a timer having 
a ground connection, contacts controlled by the timer, induc- 
tion coils having their primaries connected to the source and 
to the contacts, and ignition devices connected to the second- 
aries of the coils. 


995,518. PNEUMATIC-DISPATCH-TUBE APPARATUS. Louis G. 
Bartlett, Somerville, Mass. Filed Apr. 6, 1908. A normally 
closed tube for the transmission of carriers, has a valve adapted 
to be opened to admit air to the tube for driving carriers, an 
electro-magnet connected to open the valve when energized. 


and means adapted to be operated by a fluctuation in the 


vacuum in the tube to energize the magnet. 


995,528. ELECTRIC SWITCH. Howard Fisher, Packerton, Ind. 
Filed Aug. 9, 1909. Renewed Dec. 30, 1910. A lever con- 
nected with a telephone switchhook actuates a plunger with 
a latch that engages a dog to release a ratchet wheel connected 
with a spring-controlled rotary switch. 

995,543. SPARKING PLUG. Emil, Kuhn, Stäfa, Switzerland. 
Original application filed May 21, 1910. Divided and this appli- 
cation filed Nov. 22, 1910. Has a central electrode adjustably 
set in an insulating bushing that is screwed into a steel body. 

995,588. ELECTRIC-WAVE TRANSMISSION. John H. Cuntz, Ho- 
boken, N. J. Filed Mar. 11, 1905. A telephone cable has a 
central iron core about which the two insulated wires of the 
metallic circuit are helically wound in opposite directions, the 
core serving to counteract the electrostatic capacity of the 
cable. The windings of the microphane transmitter are also 
disposed about this core. : 

995,591. ELECTRIC HEATER. Thomas E. Fogalsang, San Fran- 
cisco, Cal., assignor to Joseph A. Moroff, San Francisco, Cal. 
Filed June 27, 1919. An immersion water heater has a handle 
with a chambered extension in which are two exposed carbon 
electrodes on opposite sides of a water-heating space. 

995.599. SWITCH-CLIP. George R. Hebden, Plainville, Conn., as- 
signor to Trumbull Electric Manufacturing Co., Plainville. 


g. 
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Conn. Filed Nov. 19, 1910. A clip for a knife-blade switch has 
two resilient arms loosely joined by a stud with a spring 
washer which also serves as a stop for the blade. 

995,619. SELECTIVE SIGNALING APPARATUS. Ira F. Manny, 
Milwaukee, Wis., assignor to Selective Signal Co., Milwaukee, 
Wis. Filed Aug. 8, 1910. A motor-driven ratchet wheel is en- 
gaged by a magnetically controlled pawl and selectively oper- 
ates an electric signal. 

995,621. CATENARY SUSPENSION DEVICE FOR TROLLEY- 
WIRES OF ELECTRIC RAILWAYS. William Andrew McCal- 
lum, Cincinnati, Ohio. Filed May 24, 1909. A gripping device 
or head for catenary hangers embodies two “sister-hooks” 
opening in opposite directions, formed integrally with a com- 
mon shank and provided with bearing supports for a pendulous 
link. 

995,627. METER-TESTING CUT-OUT. Thomas E. Murray, New 
York, N. Y. Filed Oct. 25, 1910. A cut-out for connecting a 
standard meter in series with the service meter without in- 
terrupting the continuity of the supply. 

995,628. ELECTRIC-CUT-OUT-BOX. Thomas ŒE. Murray, New 
York, N. Y. Filed Nov. 19, 1910. Consists of a block having a 
passage with an open recess and two leaf-spring bars disposed 
in the passage edge upwatd and having their end portions in 
overlapping contact in the recess, and means in the pas- 
sage for securing the bars. 

995.632. ELECTRIC MOTOR. John H. Pearce, Helena, Mont. 
Filed Nov. 17, 1909. A single-phase motor has three field poles, 


995,627.—-METER-TESTING CUT-OUT. 


two of which are A-shaped in cross section and the third 
shaped like an inverted U, each field having two separated pole 
faces. The alternating source is connected to a coil on the 
cross bar of the first pole; a secondary coil on the yoke of 
this pole is connected to a coil on the cross bar of the second 
pole and the secondary coil on the yoke of this pole is con- 
hected to a coil on the yoke of the third pole. 


995,634, TRAIN-RECORDING APPARATUS. Franklin A. Pierce, 
Wheeling, W. Va. Filed Mar. 26, 1909. Circuit terminals are 
placed at section points along the track. Passage of a train 
actuates recording apparatus in circuit with the terminals so 
as to indicate both the passage and direction of the train. 


995.637. ELECTRIC METER. Gustave A. Scheeffer, Indianapolis, 
lnd., assignor to Columbia Meter Co., Indianapolis, Ind. Filed 
Jan. 26, 1910. The casing for a motor-type meter is supported 
by several posts secured to the base plate. About one of the 


ee is a spool upon which a resistance coil is wound in sec- 
ions, 


995,638, BRACE FOR LIGHTNING-ROD TOPS. William C. 
Shinn, Lincoln, Nebr. Filed July 26, 1910. Comprises two 
flexible standards united at their top and having supporting 
egs at their lower ends, and a loop carried by each of the 
standards and arranged to be brought into alinement with 
each other against the tension of the standards. 


95.648, SPLICING-SHIELD FOR TROLLEY-WIRES. George 
Wiedenbeck, Alameda, Cal. Filed Mar. 18, 1911. The wires 
are upturned into receiving channels and then wedged apart 
y a central screw wedge. 


995.646, MEANS FOR OPERATING ELECTROMAGNETS FROM 
ALTERNATING-CURRENT SOURCES. George M. Wilis, 
hicago, IN., assignor of one-half to Alfred Stromberg, Chicago, 
Nl. Filed Nov. 27, 1908. A non-inductive resistance is con- 
nected across the terminals of the electromagnet and a recti- 

_ “er is connected into one side of the line. 

“618. CONVEYER, Samson D. Wright, Cleveland, Ohio. Filed 
Oct. 4, 1907, Comprises an endless track, an endless series 
of cars or conveyers, part of the Iatter being equipped with 
Cectric motors, means for supplying current to the motors, 
and means for controlling all the motors from a single point. 


“884. MULTIPLE-WIRE PLUG. Harry Hertzberg and Maurice 


995,685. 


995,728. ELECTRICAL COHERER. 


995,702. 


N 


995,676 APPARATUS FOR THE ELECTRIC 


995,681. 


995,697. 


995,704. 


995,730. 


995,731. 
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J. Wohl, New York, N. Y., assignors to Economy Electric Co., 
Brooklyn, N. Y. Filed Aug. 23, 1907. An insulating block is. 
divided into three longitudinal sections with registering re- 
cesses containing metallic terminals that are clamped in place 
when the sections are united by an external casing. 


IGNITION OF 
LARGE INTERNAL-COMBUSTION ENGINES. Gottlob Hon- 
old, Stuttgart, Germany. Filed Apr. 7, 1908. Comprises a 
rotary interrupter lever, normally stationary cam blocks 
adapted to engage and trip the lever, and means for adjust- 


ing the cam blocks relatively to each other along the path of 
the interrupter lever. 


ELECTRIC LAMPLIGHTING DEVICE FOR AUTOMO- 
BILES. Howard H. Kanagy, Joliet, Ill. Filed Mar. 16, 1910. 
Combined with a valve, is an electric contact-piece, a cross- 
head on the valvestem, arms connected with the cross-head, 
and a spring-retracted push-button provided with a spring- 
extension engageable with the arms to open the valve and con- 
tact with the piece upon each alternate depression of the push- 


button, and close the valve upon each intermediate depression 
thereof. - 


RAIL-BOND. George W. Knox, Chicago, Ill. Filed Dec. 
15, 1905. The bond has a lateral projection from its terminal 
face that fits into a eavity in the rail and is upset, expanded 
and soldered therein. 


995,774.—ROTARY SWITCH. - 


DISTRIBUTOR FOR ELECTRIC IGNITION SYSTEMS. 
Walter L. Marr, Flint, Mich. Filed Aug. 27, 1908. Includes an 
insulated shaft with radial segmental arms adapted to swing 
into register with the end of a stationary terminal. 


FUSE-BOX. Patrick J. McDonald, Rochester, N. Y., as- 
signor of one-half to George H. Smith, Rochester, N. Y. Filed 
Mar. 18, 1908. Has open-ended hollow terminals on a support, 
and a removable fuse carrying terminals at opposite ends, each 
formed to pass through one of the hollow terminals and having 
locking devices to engage below the lower end of the latter. 


TELEPHONE-SUPPORT. Kempster B. Miller and Wil- 
liam Kaisling, Chicago, Ill. Filed Sept. 16, 1908. Serial No. 
453,333. Consists of a toothed member fixed with reference 
to vertical movement, a toothed member adapted to receive 
and hold a telephone, a straight tube connecting the two mem. 
bers and pivotally attached to both of them, a rod slidable 
with respect to the tube and engaging the teeth of both the 
toothed members, and a spring between the rod and tube, 
both the latter being coutained within the tube. 


995.728. ELECTRICAL CONDENSER. Augustus Kellogg Sloan. 


Jr., Brooklyn, N. Y. Filed Nov. 19, 1909. Comprises a number 
of dielectric members, each containing a conducting fluid, a 
supporting frame for these members, a conductor borne on 
the frame and flexible and removable conductors intermediate 
the conductor and dielectric members. 


MOTOR-CONTROLLER. William C. Stevens, Pittsburg, 
Pa., assignor to Cutler-Hammer Manufacturing Co., Milwaukee. 
Wis. Filed June 1, 1909. Provides automatic means for slow- 
ing down the motor, and means for automatically disconnect- 
ing the motor from circuit upon failure of the first mentioned 
means to operate. 


MAGNETIC SPEEDOMETER. John K. Stewart, Chicago, 
lil. Filed June 17, 1910. Combined with a case, is a magnet 
and an armature, the former having a shaft and mounted for 
rotation: a non-magnetic disk interposed between the magnet 
and armature, the inner end of the shaft of the rotary ele- 
ment being axially chambered; a hanger rigid with the case 
extending into the chamber, the disk having a spindle which 
is stepped in the hanger; and a spring for biasing the disk 
toward a predetermined position of rest. 
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995,739. REFLECTOR. Elmer W. Utzler, Pittsburg, Pa. Filed 
June 14, 1910. The combination of a double-sided support- 
ing frame, a refiector carried thereby, and a separately ad- 
justable incandescent-lamp bracket carried by the frame 
adapted to adjust the lamp vertically and laterally. 

995,763. ELECTRIC CIGAR-LIGHTER. Raymond W. Baker, New 
York, N. Y., Victor L. King, Woodridge, N. J., and Herschel 
C. Parker, New York, N. Y., assignors to Parker-Clark Electric 
Co., New York, N. Y. Filed Dec. 29, 1909. Has a filament- 
form heating element located between two sets of openings. 

995,767. ELECTRIC SWITCH. Joseph H. Champ, Cleveland, O. 
Filed Mar. 28, 1910. A yoke mounted so it may oscillate car- 
ries a glass tube containing mercury between two conducting 
terminal blocks, one of which has a hole through it for the 
insertion of a wire. 


995,772. INCANDESCENT-ELECTRIC-LAMP SOCKET. James 8. 
Crossley, Solvay, N. Y., assignor to Pass & Seymour, Inc., 
Solvay, N. Y. Filed Oct. 6. 1910. Relates to details of the 
key switch. 

995,774. ROTARY SWITCH. Willard E. Dow, Braintree, Mass. 
Original application filed Sept. 13, 1907. Divided and this 
application filed July 29, 1910. Has a tube, a turnable mem- 
ber fitting snugly therein, radial terminals in the tube, and 
spring-projected connected contacts in the rotary member for 
making contact with the radial terminals on rotation. 

995,778. ELECTRIC-LIGHTED FINDER. Frank L. Fitch, Santa 
Cruz, Cal. Filed Aug. 3, 1910. A tubular casing has an incan- 
descent lamp fitted into its end and protected by a guard. 

995,797. ELECTRIC CLOCK. Carl E. Mathiesen, Chicago, Il. 
Filed Nov. 19, 1910. An electromagnet operates an oscillatory 
frame to which is connected a spider with a wiper and lifting 


toe for actuating the clock mechanism and controlling the 
magnet contacts. 


996,022.—-MAGNETIC BELT DRIVE. 


995,830. DETACHABLE COUPLING FOR TROLLEY POLES. Os- 
car W. Smith, Springfield, O. Filed Apr. 11, 1910| The pole 
base has a socket that is adapted to fit into a recess of the 
support. 

995,838. KNOB FOR ELECTRIC WIRING. Fred B. Bower, Penn 
Yan, N. Y., assignor of one-half to Edia R. Ramsey, Penn Yan, 
N. Y. Filed July 27, 1910. Comprises two similar elements 
adapted to interlock to hold wires there-between, each con- 
sisting of a base and two diametrically arranged posts, the 
posts to each element slidably mounted between and separat- 
ing the posts of the other element. 


995,839. INSULATED RAIL-JOINT. Bancroft G. Braine, New 


York, N. Y., assignor to Rail Joint Co., New York, N. Y. 


Filed June 27, 1907. Splice bars are arranged on each side 
beneath the head and along the web. Beyond these and 


grasping the base flanges are other splice bars insulated from 
the rails, bolts and first bars. 


995,842. INSULATED RAIL-JOINT. Christian J. Buck, Gallitzin, 


Pa., assignor to Rail Joint Co., New York, N. Y. Filed Feb. 
23, 1909. The filler members have an angular recess into 
which fits an insulated splice bar. 

995,849. SIGNALING DEVICE FOR TELEPHONE SYSTEMS. 
Addis J. Dunton, Ketchikan, Alaska. Filed July 7, 1910. The 
transmitter and receiver at each of two connected stations 
are placed adjacent each other. Removal of the receiver at 
one station actuates a relay that sets up a whistling sound at 
the other station. 

995,867. ILLUMINATED TARGET-FINDER. Herman J. Hegwer, 
Oakland, Cal., assignor to Hegwer Illuminated Target Finder 
Co. Filed Jan. 7, 1910. Below the barrel of a revolver or gun 
is a casing containing a lens, miniature electric lamp and dry 
cell, A spring arm on the handle closes the lamp circuit. 

995.878. INDICATOR FOR SPARK-PLUGS. Addison R. Lamber- 
son, Albany, N. Y. Filed Dec. 1, 1910. A spark-plug tester 
comprises a tubular case which contains a miniature electric 
lamp and contact washer at one end and a peep hole at the 
other. 

995,893. ELECTRIC-CONDUIT CONNECTION AND COUPLING. 
Otto M. Neitzel, Kingfisher, Okla. Filed May 3, 1909. A con- 
duit support bas an aperture for receiving the conduit and 
oppositely disposed leaf springs to grip the conduit. 


995,910. RAILWAY-CROSSING SIGNAL. Peter S. Russell, Ste- 
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vensville, Mont. Filed March 11, 1911. Adjoining the rail head 
is a block on top of whick is a normally open spring switch 
that is closed by passage of a train. 

995,924. TELEPHONE SYSTEM. Jackson B. Stemm, Chicago, Ill., 
and George E. Slade, Brookfield, Mo. Filed Apr. 11, 1910. 
Combined with two diaphragms is a permanent horseshoe-mag-. 
net having its bend secured centrally to each of the diaphragms 
with its limbs projecting perpendicularly therefrom, station- 
ary induction coils loosely encompassing the limbs of the mag- 
nets, and an electric circuit connecting the coils. 

995,958. OZONATOR. Louis Goldberg, Indianapolis, Ind. Filed 
Feb. 10, 1911. A tubular casing contains two concentric tubu- 
lar electrodes having corresponding projections. 

995,970. INCANDESCENT-LAMP SOCKET. Elda M. Kemp, Hib- 
bing, Minn. Filed Mar. 21, 1911. Comprises a base block, 
lamp-holding means carried thereon, a disk provided with slots 
therein and secured to the block, contact members detachably 
carried by the block and passing through the slots, and a 
spacing member secured to the disk. 

995,989. SPARK-PLUG. Joseph E. Schaefer, Jr., Detroit, Mich. 
Filed July 28, 1910. Relates to details of construction. 


996,011. METHOD OF MAKING NITROGEN COMPOUNDS. Al- 
bert R. Frank, Halensee, near Berlin, Germany, assignor to 
Società Generale per la Cianamide, Rome, Italy. Original ap- 
plication filed Mar. 13, 1907. Divided and this application 
filed June 8, 1910. Consists in electrically heating a relatively 
small part of a carbide mass to a reacting temperature, sup- 
plying nitrogen as the reaction proceeds, thereby maintaining 
the temperature, and continuing the reaction throughout the 
mass to be converted. 

996,019. POWER ARMATURE-BANDER. Alfred J. Hunter, Bay- 
onne, N. J. Filed Apr. 30, 1909. Combined with a tension arm 
having a groove extending lengthwise thereof, is a guide roller 
journaled at each end of the groove, and tension plates posi- 
tioned in the groove. 

996,022. BELT-DRIVE. Povl. T. Lindhard, New York, N. Y., 
assignor to F. L. Smidth & Co., New York, N. Y. Filed Aug. 
27, 1910. Combined with a magnetic belt are belt pulleys, 
means to magnetize one of the pulleys, a belt tightener ap- 
plied to the slack side of the belt, and means to demagnetize 
the magnetic pulley. 


Pad 

996,032. PROCESS FOR THE MANUFACTURE OF ALUMINUM 
NITRIDE. Ottokar Serpek, Paris, France, assignor to Société 
Generale Des Nitrures, Paris, France. Filed June 21, 1910. 
The apparatus comprises as an element therof a rotary con- 
veying cylinder carrying an electric resistance furnace through 
which the material treated is passed. 


PATENTS THAT HAVE EXPIRED. 


Following is a list of the electrical patents (issued by the 
United States Patent Office) that expired June 26, 1911: 


521,791. MACHINE FOR MAKING STORAGE-BATTERY GRIDS 
OF FORCED LEAD. William W. Griscom, Haverford, Pa. 
521,798. ELECTRIC-ARC LAMP. S. P. Johnson, Schenectady, N. Y. 

521,799. ELECTRIC MOTOR. Joseph Lee, Brooklyn, N. Y. 
521,800. SOUND-CONDUCTING APPARATUS. George A. Leech, 
New York, N. Y. ' 


521,809. ELECTRIC-LAMP LIGHTER. James F. McLaughlin, 
Philadelphia, Pa. 


521,840. ELECTRIC ALARM CLOCK. Nina F. Whitney, Colum- 
bus, O. 

521,867. CONTROLLER FOR ALTERNATING-CURRENT MA- 
CHINES. Edmund B. V. Seavers, Brookline, Mass. 

521,877. ELECTRIC-ARC LAMP. William J. Davy, London, Eng. 

521,892 and 521,891. CONDUIT ELECTRIC RAILWAY. Charles J. 
Reed, Orange, N. J. 

521,908. AUTOMATIC SAFETY-JOINT FOR ELECTRIC WIRES. 
James H. Curry, Wilkinsburg, Pa. 

521,914. ELECTRIC SOLDERING TOOL. James F. McLaughlin, 
Philadelphia, Pa. 

521,924. TRANSFORMER ELECTRIC-LIGHTING SYSTEM. Peter 
Wright, Philadelpbia, Pa. 

521,925. TRANSFORMER SYSTEM OF ELECTRICAL DISTRI- 
BUTION. Peter Wright, Philadelphia, Pa. 

521,936. ELECTRIC-ARC LAMP. Louis B. Marks, New York, N. Y. 

521,952. ADJUSTABLE CARRIER FOR ELECTRIC LAMPS. 
Robert Faries, Decatur, Ill. 

522,029. ELECTRIC TIME-SIGNALING SYSTEM AND AP- 
PARATUS. Walter A. Purcell, Newark, N. J. 

522,051. BRUSH HOLDER FOR DYNAMO-ELECTRIC MACHINES. 
Rudolph Fuller, Detroit, Mich. 

522,055. CIRCUIT-MAKER. Daniel F. Hall, Schenectady, N. Y. 

522,067. MEANS FOR SUSPENDING ELECTRIC MOTORS FROM 
CARS. Robert Lundell, Brooklyn, N. Y. 

522,083. DYNAMO OR MAGNETO-ELECTRIC MACHINE. Leonard 
Paget, New York, N. Y. 

522,097. ELECTRICALLY-OPERATED ADDING MACHINE. Rob- 
ert Baumann, St. Louis, Mo. 

522,127. VOLTAIC BATTERY. Henry Timm, New York, N. Y. 


522,151. METHOD OF HEATING METALS ELECTRICALLY. 
Charles L. Coffin, Detroit, Mich. 
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THE ANNUAL CONVENTION OF THE AMERICAN 
INSTITUTE OF ELECTRICAL ENGINEERS. 


The twenty-eighth annual convention of the American 
Institute of Electrical Engineers, which was held in Chicago 
last week, was a great success. In point of attendance it 
surpassed all previous conventions of the Institute, .the reg- 
istration being about 950. The arrangements were very com- 
plete and left nothing to be desired for the satisfactory and 
convenient carrying out of the program, for which great 
credit is due the Convention Committee. The entertainment 
features were also well planned and were greatly enjoyed by 
those present. 

The announcement of the resignation of Secretary Ralph 
W. Pope will be received with regret by all members of the 
Institute. Fitting resolutions were adopted during the con- 
vention expressing the appreciation of the members for the 
twenty-six years of service which Mr. Pope has rendered. 
The resignation goes into effect August 1, after which date 
Mr. Pope will act as honorary secretary, devoting his atten- 
tion mainly to section work. 

. The present convention marked the first return in sev- 
eral years to a large city as a place of meeting, and the desira- 
bility of this is a point upon which considerable difference 
of opinion prevails. The accessibility of a city like Chicago 
adds greatly to the attendance, and consequently to the per- 
centage of membership which is directly benefited by the 
holding of the convention. The proximity of industrial 
establishments also makes possible the arrangement of inter- 
esting excursions of inspection to these plants. On the other 
hand, it must be admitted that the holding of a convention 
at a summer resort results in a closer commingling of the 
members in attendance and in less distraction from the pri- 
The holding of the con- 
vention in the Middle West cannot be regarded other than 
as a very desirable move on the part of the Institute which 
is fittingly testified by the success of the present convention. 

The program at the convention was decidedly over- 
crowded and an improvement in this feature seems both pos- 
sible and very desirable for future conventions. 


mary purposes of the convention. 


The num- 
ber of papers presented was entirely too great and, consid- 


ering their general mediocrity, almost inexcusable. A large 
number of the papers presented could have been omitted with- 


out detracting from the success of the convention, It was 
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apparent at most of the sessions that there was insufficient 
time for the proper presentation of the papers, and in many 
cases discussion had to be limited, notwithstanding the length 
of the sessions. The great disadvantage of an incomplete 
presentation of a paper is emphasized when, as at the pres- 
ent convention, a large number of the papers were not printed 
sufficiently in advance to permit of their reading by the 
members before starting for the convention. This, be it un- 
derstood, is not due to any delay in the secretary’s office, 
where some admirable work was done this year in rushing 
papers into print, but the trouble lies in the late receipt of the 
papers at that office. An obvious remedy for this condition, 
especially where there is an abundance of papers, lies in 
excluding from the program every paper which is not submit- 
ted in ample time. It would seem that the rule requiring 
papers to be submitted to a committee before acceptance 
should be enforced, with very good results, instead of being 
held for the mere purpose of constituting an easy barrier for 


the rejection of those papers which the committee considers 
undesirable. 


In spite of the average mediocrity of the papers pre- 
sented there were a number of individual papers which were 
of high quality and of great interest. The papers by Messrs. 
Schuchardt and Schweitzer at the opening session com- 
manded the attention of all interested in central-station oper- 
ation and presented results which are of great importance. 
The desirability of inserting limiting reactances in the con- 
nections to high-power generators was ably demonstrated by 
these experiments, and this will probably lead to an important 
step in general practice. 

The session devoted to the railway committee was the 
liveliest at the convention, the subject being evidently one of 
not only general but of deep interest. While the discussion 
was intense, it was unfortunately more of a personal than 
technical nature and little was brought out in regard to the 


developinent. of .eleectrification other .than that the single- 


phase system may be considered an operating success and 
has taken its place with the direct-current system as one 
of the standard modes of operation. The desirability of one 
system or another cannot be stated in general, but must de- 
pend upon local conditions. 

Two papers presented at the session on high-tension trans- 
mission were noteworthy as presenting an advance in our 
knowledge of the electric strength of air and the phenomena 
of corona. The problem of corona loss may be considered to 
be solved and the information now available is sufficient to 
determine when such loss will occur and what its magnitude 
will be under any specified conditions. The design of extra- 
high-tension transmission lines may be proceeded with, with 
the assurance that for any definite conditions of operation the 
results may be predetermined. 

The meeting of the section delegates on Thursday evening 
disclosed considerable dissatisfaction with the method in vogue 
for carrying on elections and with the electioneering which 
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was such a prominent feature of the last presidential con- 
test. A long discussion of these matters made it apparent 
that little was to be gained by any amendment to the consti- 
tution or by-laws relating to the method of holding elections 
and that the causes of dissatisfaction were really inherent 
in the natural conditions. The Board of Directors has done’ 
all in its power to carry out the wishes of the membership 
in this matter and to secure a wide geographical representa- 
tion upon the board. This free and frank discussion between 
the various delegates and some of the board members has 
done much to dispel the dissatisfaction and it is not likely 
that any radical steps will be taken in regard to this matter. 

Onc of the important features of the convention season 
was the dinner given by Mr. H. M. Byllesby, when a num- 
ber of the leading financial and business men of Chicago 
were brought together with the leaders among the engineers 
of the United States. The luncheon tendered the Institute 
by the Electric Club of Chicago was a success beyond the 


expectations of the most sanguine, and was in fact one of 


the most delightful affairs of the entertainment program. 


QUANTITATIVE INVESTIGATIONS IN TELEGRAPHY. 


The attention now being given to quantitative investiga- 
tions in telegraphic circles is a most encouraging feature of 
modern signaling practice. The papers of Mr. Fowle before 
the American Institute of Electrical Engineers and before 
the Association of Railway Telegraph Engineers at the re- 
cent Boston convention illustrate to a marked degree the pos- 
sibilities of scientific measurement and calculation when ap- 
plied to the problems of telegraphic transmission. In the tele- 
phone field, the paper of Mr. Gherardi shows in a similar 
manner the importance of measurements in relation to the 
quality of service demanded under present conditions of long- 
distance messages. 


At the Boston meeting in particular, an interesting quan- 


titative demonstration was effected by the exhibition in one 


of the sessions of an artificial telegraph line having an 
electric length of 500 miles, and the illustration of Mr. 
Fowle’s paper on ‘‘Line Conductor Requirements for Tele- 
graph Transmission’’ by this equipment was one of the hits 
of the convention. Following a somewhat extended theo- 
retical discussion of the characteristics of a line 500 miles 
long, the author illustrated the effect of changes in insula- 


tion resistance upon tne current flowing and upon the char- 


acter of the signals transmitted, the measurements upon the 
artificial line checking easily within about one per cent of 
the theoretical values. The line was constructed in order to 
demonstrate the theory of leakage and especially to show 
the possibility of employing wires of high resistance for long 
lines under conditions of high insulation. The artificial line 
had a wire resistance of ten ohms per mile and an in- 
sulation resistance per mile of 0.25 megohm. In order 
to make it approximate closely to a corresponding actual 
line, whose resistance, leakage and capacity are uniformly 
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distributed, it was divided into twenty sections, each 25 
miles in length. The sections were joined together in series 
and arranged with cut-in jacks, so that various lengths less 
than 500 miles could be secured for experiment. A leak re- 
sistance was provided for the equivalent of a given insula- 
tion resistance in megohms, 10,000 ohms being used in place 
of 0.25 megohm per mile, for a 25-mile section. By throw- 
ing a switch an additional leak resistance of 16,670 ohms 
could be inserted, making the total 26,670 ohms, or the 
equivalent of 0.667 megohm per mile. A small amount of 
capacity was also provided, to offset the nominal inductance 
present in such a line. 

By means of this artificial line the effect of changing the 
insulation resistance was demonstrated, with the result that 
successful transmission was increased from a range of from 
practically 300 to 500 miles, with fixed terminal conditions. 
The impossibility of working the line to its full length in 
face of adverse insulation-resistance conditions was plainly 
demonstrated, and the whole apparatus was easily set upon 
two tables of moderate size, and supplied with current from 
The 
value of such investigations need not be discussed at length, 


a lamp outlet connected to a small motor-generator set. 


but they indicate the tendency of electrical engineers special- 
izing in signaling work to adopt accurate quantitative meth- 
ods of attack on the elusive problems which surround tele- 
phone and telegraph circuits. In commercial power trans- 
mission, efficiency is clearly important on the ground of the 
high cost of wasted energy. In telegraphy and telephony, 
clearness of transmission is equally vital, and, although 
clearness cannot be expressed in physical units, it is of great 
Interest to the art that it can be promoted by the accurate 
study of operative conditions from the instrumental and quan- 
titative standpoints. 


THE TRIUMPH OF THE BOSTON & EASTERN. 


Friends of high-speed electric railroading will welcome 
the news that the Governor of Massachusetts has signed an 
act giving a certificate of exigency to the Boston & Eastern 
Electric Railroad Company, which has for several years 
been seeking the right to build a fast third-rail interurban 
road between Beverly, Salem, Lynn and Boston, Mass. 
Press dispatches state that the promoters of the company 
encountered more opposition from the established transpor- 
tation systems than has ever before been experienced in 
efforts to plan a new and progressive system of transit. The 
steam roads and local trolley lines have fought the project 
tooth and nail by every means known to modern massed 
capital, but the essential need of the road was long ago 
demogstrated, and the weight of public opinion was too 
strong to be permanently resisted. The backers of the pro- 
ject now have an opportunity to show what electricity can 
do under the most favorable conditions of installation, and 
from the Preliminary plans which have from time to time 
been made public and discussed by engineers of national 
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reputation, we have little doubt that the passage of the 
law over the heads of the Board of Railroad Commissioners 
will within a few years result in a complete revolution of 
transit facilities in the northeastern part of the State of Mas- 
sachusetts. 


FREE FAN SERVICE FOR INVALIDS. 


Recent advices from DeKalb, Ill., state that the DeKalb- 
Sycamore Electric Company will furnish free fan service to 
any sick person upon the recommendation of the attending 
physician, and if the house is not wired the company will run 
service wires and install sufficient interior wiring to operate 
the fans, loaning the latter as long as may be required. Simi- 
lar action has also recently been authorized by II. M. Byllesby 
& Company for all of its electric properties throughout the 
country. 

Fan service for the sick in the hot RET is often prac- 
tically a necessity, always a help, and frequently those who 
need it most cannot afford it and are unwilling to ask or aĉ- 
cept financial aid. In fact, in the case of the Byllesby prop- 
erties free fan service is only extended to those financially 
unable ctherwise to secure the same. 

It is not, then, any definite idea of benefit to the ecm- 
The key- 
uote of the situation is admirably expressed in a communica- 
tion from Mr. A. Norman, general manager of the DeKalb 
Company, who states that in making this offer the company 
liad in mind only the general idea that a public-service corpor- 
ation owes a duty to the publie which it cannot fully discharge 
without providing that particular emergency service for 


panies that prompted these commendable measures. 


the needy which, by virtue of its monopoly, it only is able 
to supply. Mr. Norman also states his abiding faith in the 
ultimate good to the corporation that recognizes its duty to 
the public and faithfully tries to discharge it. 

A realization of these theories by every central-station 
company would result in ideal conditions. These are the un- 
derlying principles which prompt the far-seeing students of 
central-station affairs to present the many able papers on 
‘‘Publie Policy’’ before the conventions of the various central- 
station associations. | 

Of course equitable rates, prompt attention to complaints, 
courtesy on the part of employees, ete., are all vitally neces- 
sary and make for desirable conditions in central-station rela- 
‘ions. But it is acts like that above mentioned which call 
forth the admiration of the entire public, customers and non- 
customers alike, and establishes the central station in the posi- 
tion of a respected utility company, which, although as it 
should he, is nevertheless very uncommon. 

Also, while of secondary importance, direct benefits fol- 

By assisting physicians, charitable organizations and 
others in the care of the sick, the central- -station company 
comes in personal contact with the city’s most influential citi- 


zens md a relationship i is established which can be productive 
of excellent results. 


low. 
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vention. 

The twenty-ninth annual meeting of 
the Street Railway Association of the 
State of New York was held at Coopers- 
town, N. Y., on June 27 and 28. The 
papers of electrical interest presented 
at this meeting were ‘‘The Edison- 
Beach Storage Battery Car,” by Ralph 
H. Beach, of the Federal Storage Bat- 
tery Car, New York; ‘‘Gas-Electriec Mo- 
tor Cars,” by W. B. Potter, chief engi- 
neer of the railway and traction de- 
partment General Electric Company, 
Schenectady, N. Y.; ‘‘Steps in the So- 
lution of the Problem of Adequately 
Controlling Electrically Propelled Ve- 
hicles,’’ by W. V. Turner, chief engi- 
neer, Westinghouse Air Brake Com- 
pany, Pittsburg, Pa.; and a committee 
report on the joint use of poles by light- 
ing, power, telephone and electric-rail- 
way companies, 

Mr. Beach said that the Edison nick- 
el-iron oxide battery is superior to lead 
batteries for traction purposes, owing 
to its stability under great variations 
in temperature and in charging and 
discharging. The fact that it could be 
charged at ten times the normal rate 
without injury was most valuable in 
railway service where maximum ear 
mileage was an essential or where the 
lay-over periods were short. Further- 
more, the ability to discharge rapidly 
was invaluable during acceleration pe- 
riods or when operating on severe 
grades. Mr. Beach mentioned installa- 
tions in Washington, D. C., and Con- 
cord, N. C., where the cars are charged 
during three-minute and ten-minute 
lay-overs, respectively. The Washing- 
ton car operates over a four-mile line 
in sixteen minutes and runs 204 miles 
a day. 

The energy consumption of the Edi- 
son-Beach cars was much lower, due 
partly to their very light weight and 
partly to the use of anti-friction bear- 
ings. The weight reduction is attained 
principally by employing all-welded 
truck and body framing and by elim- 
inating body end doors on vestibuled 
ears. The roof is also much lighter, 


since the trolley base and pole, which 


require heavy stiffening members, are 
absent. 

The effictency of the battery and the 
anti-friction bearings is so high that a 
double truck car required only 49.63 
watt-hours per ton-mile when running 
at a maximum speed of twenty-five 
miles an hour and a schedule speed of 


‘ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 
New York State Street Railway ‘Con- 


eighteen miles an hour over a distance 
of 70.2 miles. This energy consump- 
tion is one-half to one-third of that 
required by a standard type of double- 
truck trolley car under similar condi- 
tions. The great reduction in weight 
appears from the fact that the double- 
truck car weighs 600 pounds per seated 
passenger whereas the lightest double- 
truck trolley car weighs 750 pounds, 
while some of the Chicago cars weigh 
over 1,200 pounds. This ‘record is all 
the more remarkable as sixty pounds of 
battery are required per passenger. 
Mr. Beach advocated his car not only 
as a substitute for the overhead and 
conduit current-collection systems, but 
also suggested its use as a rush-hour 
auxiliary on present lines where such 
ears could be charged before the usual 
peak-hour loads came on. 

In the discussion following his paper, 
Mr. Beach added that the efficiency of 
the battery at normal charging and dis- 
charging rates is 61.2 per cent and that 
the battery is most efficient up to three- 
fifths of its rated output. The voltage 
of the cells dropped very slowly until 
0.8 of the rated capacity was reached. 
No improvements had been found nec- 
essary in the chemical features of the 
battery, but its internal resistance had 
been greatly lowered by reducing from 
one-fourth inch to one-eighth inch the 
diameter of the positive tubes. 

Mr. Potter offered the gas-electric 
motor cars of the General Electric Com- 
pany as a substitute self-propelled vehi- 
cle for the unprofitable traffic branches 
of steam railroads and for proposed 
roads where the probable business 
would not justify the erection of an 
overhead trolley. A mechanical gaso- 
line drive was undesirable for railway 
cars because a large number of speed 
changes would subject the engine and 
driving mechanism to a severe strain, 
due to the mechanical shocks which re- 
sulted from the use of a clutch. By 
employing electric drive, the gasoline 
engine could be operated constantly at 
its most efficient speed, while the speed 
of the traction apparatus could be 
changed with the most desirable nicety 
by varying the voltage of the generator 
in combination with the series-parallel 
connection of the motors. Mr. Potter 
presented the following operating costs 
per car-mile for cars weighing from 40 
tons to 50 tons and using from 0.5 gal- 
lon to 0.7 gallon per mile: Engineer, 
conductor, cleaning, $0.07; gasoline, 
$0.05; supplies, $0.01; maintenance of 
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car body and trucks, $0.01; mainte- 
nance of engine and electrical equip- 
ment, $0.03; making a total of $0.17. 

The largest cars of this type are sey- 
enty feet long and ten feet five inches 
over all. They have a maximum speed 
of about fifty miles an hour and @ 
schedule speed of twenty-five miles an 
hour, with stops 2.5 miles apart. | 

Mr. Turner reviewed the history of 
air-brake development and then gave 
a detailed account of the ‘Westing- 
house electro-pneumatic brake recent- 
lv adopted for the subway service of 
the Interborough Rapid Transit Com- 
pany, New York. This equipment con- 
sists of a quick-action, quick-recharge, 
quick-service graduated release, auto- 
matic air brake with twenty-per-cent 
higher pressure in emergency applica- 
tion, combined with electrically-con- 
trolled means of simultaneously admit- 
ting air directly to or releasing it di- 
rectly from the air-brake cylinders 
without any movement of the triple 
valves. An absolutely simultaneous 
movement of the triple valves of the 
train to emergency position is obtained 
by electricity. 

The report of the Committee on 
Joint Use of Poles was prepared after 
conference with representatives of the 
National Electric Light Association, 
New York Telephone Company and the 
Public Service Commission of the Sec- 
ond District, New York. It differs in 
some respects from the standard joint- 
pole agreement of the National Electric 
Light Association in placing greater 
stress upon the rights of electric rail- 
ways. The report has been printed and 
can be obtained upon application to the 
secretary of the Street Railway Asso- 
ciation, J. C. Collins, New York State 
Railways, Rochester, N. Y. 

The feature of the banquet on Tues- 
day evening, June 28, was an address 
by Oscar T. Crosby, president Wilming- 
ton & Philadelphia Traction Company, 
and one of the pioneers in ‘the electric 
railway field who were associated with 
Frank J. Sprague. Mr. Crosby said 
that the great problems before electric 
railways were financial now instead of 
technical. The principal one was what 
constituted a reasonable return on the 
investment. It could not be denied that 
the government had the right to regu- 
late public utility corporations and to 
limit even their rate of return. How- 
ever, this regulation should not be car- 
ried so far as to frighten progressive 
men of small means. 
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Sir William Henry Preece. 

Gauged by the evidences of his intel- 
lect, by the great range ‘of information 
which he has contributed to the. en- 
richment of the scientific records of the 
world, Sir William Henry Preece 
towers among the men of science of tlie 


present age as a man of magnificent 


achievement. = , 
Sir William. H. Preece was born Feb- 
rary 15, 1834, near Carnarvon, ‘‘the 
capital of North Wales,” and is the 
eldest son of R. M. Preece, Bryn Helen, 
Carnarvon. He was married in 1864 to 
Agnes, daughter of the late George 
Pocock of Southampton, 
who died in 1874 leaving 
four sons and three daugh- 
ters. “ | 


After completing a full 
course at King’s College, 
London, and studying elec- 
tricity under Faraday at the 
Royal Institution, he entered 
in 1852, the office of the late 
Edwin Clark, engineer-in- 
chief of the Electric Tele- 
graph Company, and when 
two years later the latter 
was incorporated with. the 
International Telegra ph 
Company under the name of 


Telegraph Company, then pre- 
sided over by Robert Steph- 
enson, he was given quite a 
prominent position which 
led; during 1856, to his pro- 
motion as superintendent of 
that company’s southern 
district. This was followed, 
four years later, by his ap- 
Peutaent to the superin- 
tendeney. of the London & 
Southern Railway, which he. 
continued to hold up to 187 0, 
when all the telegraph com- 
panes were transferred to . 
the Post-Office Department. Mr. 
Preece had by this time established 
such a reputation for unflinching in- 
dustry and had shown such ability in 
carrying out the very important work 
iia to him, that the Post-Office 
is egraph Department tendered him 
_© Position of divisional engineer for 
lts entire southern district. This, he 
accepted, with headquarters at South- 
ae making himself still more val- 
eee k the new position which 
Ti ex it still greater responsi- 
ee e succeeded in materially 

proxmg the service by adapting sev- 


eral of the devices for whieh patents 
had already been granted him and 
richly merited the prometions that 
were in store for him. . After seven 
years of this work,-he was-advanced 
to the post of electrician to the entire 
system, which necessitated his return 


to London, where, five years later . 


(1892), he became the engineer-in- 
chief. He so continued till 1899, when 
he resigned to become consylting. engi- 
neer of the Post-Office Department, fin- 
ally resigning from active service when 
he reached the age of seventy, during 


the year 1904. Before joining the 


SIR WILLIAM HENRY PREECE,- 
Engineer, Inventor, Authors - 
Post-Office Department, he was called 
upon to act as consulting engineer to 
the Channel Islands Telegraph Com- 
pany (1858-1862) and later was permit- 
ted to make several voyages in behalf of 


the Government. On one occasion, he 
brought a set of the first electric bells 
from Paris to London; and, when, at 
the Philadelphia Centennial Exhibition 
in 1876, the telephone was introduced 
by Alexander Graham Bell, this star- 
tling invention drew him as it did many 
others, and he went to the United 
States. There, he obtained many new 
electrical contrivances and was ena- 


ing, 
between passengers and guard from 
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bled to procure and bring back with 
him, amongst other apparatus, the first 
pair of telephone receivers seen in 
England. .. 

His inventions include ‘a new tele- 
phone, improvements. in the‘Wheatstone 
apparatus and in-duplex, quadruplex , 
and multiplex telegraphy, also new 
systems of wireless and of ‘‘terminat- 
ing’’ wires; and, in particular, many — 
new electric devices for the increased 
safety of railway travelling. The lat- 
ter embrace apparatus for block signal- 
for signal-locking, for signaling 


different parts of moving 
trains, also for working min- 
iature-electric signals to as- 
similate and combine them 
. with . outdoor signals, and 
. he is likewise, the inventor 
- of the method for counter- 
jaeting the. interference 
caused to electric signals by 
lightning, , | PER 


a x - bev 


_ He is; the author of a 
“Mpnual-of Telegraphy,” of 
‘The: Telephone” and of a 
‘‘Manual of Telephony,” all 
of them written in conjunc- 
tion, respectively, with Sir 
James Sivewright, Dr. Ju- . 
lius Maier and A. J. Stubbs. 
He has, besides, been.a most 
prolifie writer of scientific 
papers. 
Among. the distinctions 
CO nferred -apon : Sir William 
Preece is the decoration of 
( )fticer of the- Legion: of. Hon- 
' OY, «given him. at the Paris 
Exposition.of 1889. He. was 
made a.C.: B. in, 1894, and a 
K. C. B. in 1899. He en- 
tered the Institute of Civil 
Engineers (British) in 1852, 
became associate in 1859, 
' Member, 1872, and, after 


serving, a long time on the council and 


also as vice-president, was elected 
president in 1898. He was, likewise, 
twice president of the Institution (Brit- 
ish) of Electrical Engineers (in 1880 ` 
and 1893), also president of Section G 
of the British Association at the Bath 
meeting, and president of the Carnar- 
von branch of the National Service 
League, and he was chairman of the 
council of the Society of Arts, He is 
a Fellow of the Royal Society, mem- 
ber of the Physical Society, Meteorolog- 
ical Society, Royal Institution, and of 
many similar organizations. 


| 7 a \ 


4 


Vol. 59—No. 2 


American Institute of Electrical Engineers. 


Annual Convention Held in Chicago, June 26 to 30, rorr. 


The twenty-eighth annual conven- 
tion of the American Institute of Elec- 
trical Engineers was held in Chicago, 
June 26 to 30. From every standpoint 
the convention was unquestionably the 
most successful so far held in the his- 
tory of the Institute. The final regis- 
tration was somewhat over 950. 

The spacious meeting hall in the 
Hotel Sherman was taxed to its capa- 
city when President Dugald C. Jack- 
son called the meeting to order short- 
ly after 10 a. m. on Tuesday morn- 
ing, June 27. Past President Louis 
A. Ferguson, chairman of the Conven- 
tion Committee, was then introduced. 
Following a brief talk, in which Mr. 
Ferguson outlined some of ‘the fea- 
tures planned ` for ` ‘the convention, 


President Jackson introduced Maclay 


Hoyne, representative of the City of 
Chicago, who warmly welcomed the 
delegates to the city. President Jack- 
gon then delivered the annual address, 
an abstract of which appeared in our 
last issue. 

Gano Dunn, president-elect of the 
Institute, was then introduced and in 
a very fitting and ‘sincere address 
thanked the members for the honor 
they conferred upon him in electing 
him to what he considers the highest 
honor attainable by an electrical en- 
gineer. He said that this act on the 
part of the Institute has called forth 
the best that is in him and his one 
aim will be to conduct the affairs of 
the American Institute of Electrical 
Engineers as the members would have 
them conducted. 

After calling upon Secretary Pope 
for several announcements relative to 
the entertainment features for the day, 
the regular program of papers was 
taken up. President Jackson reversed 
the order of the program, and the pa- 
per by R. F. Schuchardt and E. O. 
Schweitzer entitled, ‘‘The Use of Pow- 
er Limiting Reactances with Large 
Turbo-Alternators’’ was then present- 
ed by the former, following which the 
paper by E. B. Merriam entitled 
“Tests of Oil Circuit Breakers” and 
the paper by C. P. Steinmetz entitled 
‘Development of the Modern Central 
Station’? were presented, the discus- 
sion being deferred until all three 
had been read. The paper by Dr. 


Steinmetz, in slightly condensed form, 
appeared in our last issue. 


TEE USE OF POWER LIMITING REACTANCES 
WITH LARGE TURBO-ALTERNATORS. 


This paper discussed at the outset the 
development of the modern central station 
and the tendency to an increased severity 
in the disturbances due to apparatus and 
cable breakdowns with the growth of the 
stations, apparently due to the increase in 
generator capacity. The absolute necessity 
for reducing the current which can flow into 
a fault is now clear. As this current is a 
function of the reactance of the circuit it is 
apparent that the reactance must be in- 
creased. The transformers can be rewound 
so as to give an internal reactance of ap- 
proximately four and one-half per cent. An 
additional amount could be added externally. 
In the case of the generators the higher val- 
ue of reactance could, of course, be taken 
care of in the new designs. In the new units 
of very large capacity it was thought best 
to divide the desired total reactance between 
the generator itself, winding it for compara- 
tively low voltage, and an auto-transformer 
which would serve to step up the voltage to 
the required value. The major duty of with- 
standing the shocks caused by system disg- 
turbances was thus placed on a device ex- 
ternal to the generator. The paper de- 
scribes the reactance, the apparatus tested, 
the tests, and gives a very interesting and 
complete analysis of the observations made 
in the form of tables and oscilligraph curves. 
The conclusions from these tests indicate 
that the instantaneous short-circuit current 
of these generators is actually not as high 
as bas been thought, but that this current, 
due to: its comparatively high power-factor, 
produces severe stresses on the generator 
and seriously strains the oil-switches. In 
order to reduce the severity of these strains 
it is desirable to have a higher value of re- 
actance in the generator circuit than many 
of these large-capacity generators have been 
designed for. In the case of the 12,000-kilo- 
watt, 9,000-volt, 750-revolutions-per-minute, 
twenty-five-cycle unit it appears that 
an external reactance of approximately six 
per cent is desirable. Such reactance will 
limit tbe current to a value where it can be 
safely interrupted by properly designed oil- 
switches. The use of reactances tends to 
make the operation of the system as & 
whole more stable. 


OIL CIRCUIT-BREAKERS. 


These tests were made through the cour- 
tesy of the management of the Common- 
wealth Edison Company, of Chicago, using 
a three-phase, 12,000-kilowatt, 9,000-volt, 
twenty-five-cycle turbo-generator. The ap- 
paratus tested included three current-limit- 
ing reactances; one standard triple-pole, 
type F, Form H-3, oil circuit-breaker; two 
special triple-pole, type F, Form H-3, oil 
circuit-breakers; one standard triple-pole, 
type F. Form H-6, oil circuit-breaker; three 
standard single-pole, type F, Form K-2, oil 
circuit-breakers; one special triple-pole, type 
F, Form K-12, oil circuit-breaker, and three 
special single-pole, type F, Form K-12, oil 
circuit-breakers. Practically all of the tests 
were either three-phase or single-phase 
short-circuits, some to ground and some be- 
tween phases. The paper gives a close 
analysis of all the observations and per- 
formances during the tests, use being made 
of two three-element electro-magnetic oscil- 
lographs, one three-element are length re- 
corder, special spark gaps, a special gas en- 
gine indicator, movement-recording devices, 


etc. Respecting the effect of short-circuit 
on the generator it was observed that the 
field current of the alternator rose when 
the armature was short circuited to values 
as high as ten times the field current at 
rated no-load voltage of the alternator. It 
was also noted during this series of tests 
that spits of fire came out of the alternator 
field. In some of the single-phase tests. and 
also in some of the tests where the short- 
circuit was thrown on by three single-pole 
circuit-breakers, it was noticed that the 
voltage of the phase not short circuited rose 
to a very high value, sometimes as high as 
two and one-half times normal. The cur- 
rent-limiting reactances consisted of seven- 
ty-six turns of 1,000,000 circular-mill copper 
cable wound on a cement core, and sup- 
ported by a wooden frame-work. Each coi? 
was made up in three layers. The result 
was a cement-cored reactance having no 
iron in or about it. The terminals were 
brought out at the top and bottom. It was 
found in the generator under test that the 
introduction of six-per-cent reactance in 
each phase halved the maximum instanta- 
neous current and reduced the torque on 
the turbine shaft to: about one-seventh of 
what it would have been without the reac- 
tance. The reactance also maintained the 
terminal voltage of the alternator when a 
short-circuit was thrown on a system be- 
yond the reactance, and permitted the gen- 
erator to recover its normal voltage after 
a short-circuit had been removed much more 
rapidly than would have been the case hag 
the short-circuit been placed directly across 
its terminals. In the tests of the oil cir- 
cuit-breakers it was noted that at times 
some oil was thrown out of the oil vessels. 
By suitable baffling the energy imparted to 
the oil by the expansion and explosion of 
the gases generated in the oil vessels was 
absorbed, and the operation of the circuit- 
breaking devices materially improved and 
its rupturing capacity increased, It was also 
found possible to separate the gases from 
the oil, thereby permitting the gases to es- 
cape into the air and the oil to be retained 
in the oil vessels. The larger oil vessels of 
the H-6 form were of greater assistance in 
opening a circuit. The results show that 
the stress developed in the ten-inch diam- 
eter oil vessel is only one-third to one-fifth 
of that developed in an eight-inch diameter 
oil vessel of the H-3 form. It was found by 
diminishing the velocity with which the con- 
tacts parted there was more disturbance, 
and the rupturing-capacity of the device was 
greatly diminished. 


The discussion was opened by John 
W. Lieb, Jr., of New York, who said 
that the points brought out in Mr. 
Steinmetz’s paper are of vital interest 
and should be given deep considera- 
tion. Referring to Mr. Schuchardt’s 
paper Mr. Lieb said that with the con- 
centration of power-generating sour- 
ces as exemplified by the Common- 
wealth Edison Company’s system the 
dependence of the Company’s custom- 
ers makes it essential to protect against 
disturbances and irregularities of oper- 
ation, With the elements brought out 
in the paper understood by central- 
station operators, guarantee of serv- 
ice may be safely made. 
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M. H. Collbohm regretted that tests 
had not been made on horizontal-break 
oil switches. He called attention to the 
characteristics of this type of instru- 
ment and added that the knife blade 
insures a more reliable contact. 

David B. Rushmore spoke of the 
magnitude of present systems, and of 
the apparatus used In some of the 
larger stations. He stated that he 
looks forward to stations of very much 
larger size in the future and in design- 
ing apparatus for these, external re- 
actances make for simplicity. He said 
that automatic reactances that vary 
with the current are needed. 

Charles W. Stone said that the ques: 
tion was raised as to the ultimate ca- 
pacity of oil switches. He thought 
that by the use of reactances a new 
design of switch is not needed as it 
as it is still possible to increase the ul- 
timate capacity of stations using the 
present types. He said that the thanks 
of the Institute are due the Common- 
wealth Edison Company for carrying 
on such exhaustive tests as are outlined 
in Mr. Schuchardt’s paper. Referring 
to Mr. Collbohm’s argument in favor 


The meeting of the Electric Lighting 
Committee was held on Tuesday even- 
ing, the session being called to order at 
about 9:00 o'clock. President Jackson 


called upon H. M. Byllesby to present . 
his address entitled ‘‘The Responsibil- 


ity of Electrical Engineers in Making 
Appraisals,” 


MAKING APPRAISALS. 


Mr. Byllesby reviewed briefly the remark- 
able developments which had taken place 
in the electrical industry during the last 
thirty years, These accomplishments make 
Up à record of which the annals of civiliza- 
tion probably do not contain a parallel. 
Along with the feeling of well merited pride 
that the engineer and the inventor might 
have, however, we should not forget some- 
thing without which it could not have taken 
place. This has been the work of the pro- 
moter and the banker. No new industry can 
be established, nor when established can 
continue, and no art can grow to the dimen- 
sions of the electrical industry, without the 
continued presence of the individual who 
supplies the money to the inventor and the 
engineer. The achievements of the elec- 
trical engineer would not have been pos- 
Hin if it had not been for the presence 
of the men with money who believed in the 
a cal possibilities of the art as from 
fa to time developed, and have produced 
a with which to continue the de- 
dey aoe Many worthy inventions and 
ee. hoe have attracted no great no- 

» Nave not accomplished their destiny, 

Cause of the absence of the man, or cor- 
and tee With both faith in the invention 
deve] e means of producing the capital to 
b op it. The electrical profession has 
een fortunate ip having had associated 


of the horizontal-break switch, Mr. 
Stone said that he evidently has lost 
sight of the fundamental principle of 
the vertical-break switch which in his 
opinion has much higher capacity than 
the latter. Speaking of reactances, Mr. 
Stone expressed the opinion that gen- 
erators will have a higher factor of 
safety with external reactances. He 
said that the fact brought out that no 
damage resulted to the machines test- 
ed after repeated short-circuits em- 
phasizes the value of reactances. 

B. G. Lamme said that in high-speed 
machines internal reactances give no 
difficulty and are preferable to external 
reactances. He thought that if the re- 
actances cannot conveniently be in- 
stalled inside the machine, they should 
be placed outside. He also referred to 
tests that were made with both types 
and stated that reactances which will 


limit the short-circuit current to twelve 


times its full current are needed. 

Charles F. Scott mentioned only the 
topics of a written discussion sent by 
W. L. Waters. The principal points 
taken up are choke coils, reactances 
and oil switches. 


- Public Service Session. 


with it from its inception men who were 
sufficiently intelligent, courageous and far- 
sighted to see the merit of the inventions 
and developments which from time to time 
were produced, and who had the faith 
withal and the ability to continue to stand 
behind these inventions and developments 
with their capital during those periods 
when the inventions were under criticism, 


: temporary failure and disappointment very 


often being the only result achieved. While 
this period was attended with heart-break- 
ing anxieties to the inventor and the engi- 
neer it must not be forgotten that it was 
also a period of heart-breaking anxiety and 
disappointment to the men who had invest- 
ed their capital in these things. Today 
there is a great deal of discussion regard- 
ing the value of a franchise, the privileges 
it affords, and the obligations it carries. If 
those who probably with the best inten- 
tions are criticizing these matters had gone 
through the experience of the earlier days 
they would change their opinions. If a 
careful and unprejudiced study were made 
of the history of the early electric light, 
trolley and water-power companies it would 
be impossible to escape from the conviction 
that the persistence and courage of the pro- 
moter and capitalist who carried them 
through their early period of disaster and 
lack of credit is quite as notable an achieve- 
ment as that of the inventors and engineers 
who produced the physical and scientific 
part of these enterprises. The enterprise 
and courage of the men and the corpora- 
tions fostering these developments has 
given a superior service at a less cost than 
in any other country. The liberal franchise 
grants issued in the past and the freedom 
from onerous restrictions with a broad and 
liberal construction thereof, has justified the 
issuance of stock which eventually would 
pay to the promoter and projector of these 
enterprises when they became successful 
something in addition and beyond a fair in- 
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Louis A. Ferguson asked Mr. Lamme 
whether he advised placing the reac- 
tance inside of large machines. In an- 
swer Mr. Lamme said that it was large- 
ly a question of conditions, but that in 
large machines he would favor putting 
as high a reactance as possible in the 
machine. 

In concluding the discussion Mr. 
Schuchardt stated that all delegates 
who participated in the inspection trip 
to the Edison Company’s stations would 


see the machine upon which the tests 


were conducted and the apparatus 
used. | | 

Dr. Steinmetz in closing said that the 
oil circuit-breaker is the instrument 
least understood by engineers. The 
operation is based on the control of 
the explosive forces at the break. The 
eccentric gun-type switch has many ad- © 
vantages not found in others. He 
thought that the question of internal 
vs, external reactances was simply one - 
of design and that power-limiting re- — 
actances on the busbars are of greater 
importance. The danger of operation 
does not increase with the extension of | 
the system. 


terest return on their investment. Without 
these features this development with its _ 
low charge to the public would not have 
taken place. The communities where at 
present there is no paying return upon the 
investment are served with commodities at 
as low a cost as communities more thick- 
ly populated. The corporations serving 
these communities have heretofore been 
justified in providing capital and extend- 
ing their plants into non-productive fields. 
Both the public and oorporations are now 
reaching a common meeting ground requir- 
ing public-service corporations to be pro- 
tected and regulated monopolies. With this 
doctrine the public-service engineer and 
operator have no quarrel, Public service 
commissions, however, should be composed 
of men of character, men of abitity, men 
who have accomplished something in the 
world. Mr. Byllesby discussed at some 
length the question of the making of ap- 
praisals, and emphasized the necessity for 
the engineer making a very definite study 
of this phase of industrial economics. The 
public-service corporation is laboring un- 
der a considerable handicap when engineers 
time and again make an estimate ag to 
the cost of building a plant which falls far 
short of the real cost of putting the plant 
into operation. In the making of appraisals 
we must avoid the fallacy that only the 
physical portion of a corporation's property 
is entitled to a value, the facts being that 
behind the naked physical value there is 
required a very large and material sum to 
ae a naked, inert mass of physical 
construction into a live 
earning entity. ang MORrESSIVE 
Immediately following Mr. Byllesby’s 
address, President Jackson called upon 
Henry Floy to present his paper enti- 


tled “‘Depreciation as Related to E 


l lec- 
trical Properties.” 


56 


DEPRECIATION. 

Mr. Floy discussed the application of 
terms defining depreciation, physical value, 
development expenses, intangible or over- 
head values, original cost, cost of reproduc- 
ing new, or cost of reproduction, scrap 


value, wearing value, service value, pres- — 


ent value, growing value, ‘good will and 
franchises. This paper is a deeply intel- 
léctual study of the whole subject of depre- 
Ciation: as applied to electrical properties: 


ciation are. anaylzed and their. T 
ticg-indicated -by ‘the ‘us6 of+curves. 
is ralso a comprehensive: tabulation giving 
the approved rates used in.estimating theo- 
retical depreciation under a great many con- 
ditions. 

The discussion on these two papers 


was. opened by Bion J. Arnold, who said 


that he agreed with Mr. Byllesby and . 


also with the spirit indicated in Presi- 
dent Jackson’s annual address, that the 
electrical engineer could perform no 
higher service than by becoming inter- 
ested in the problems affecting the rela- 
tions of public-service corporations with 
their customers. It was highly neces- 
sary that the mind of the public be 
made clear, or that the public be helped 
to make up its own mind, as to what is 
fair and reasonable in its attitude to- 
ward the service companies supplying 
so universally needed a commodity as 
electrical energy. | 

Distrust of some of the methods which 
had been practised by corporations in 
the past was warranted in many in- 
stances, but the public had not been fair 
in all cases. When the public did real- 
ize that it had a weapon with which to 
attack the corporations it went to the 
other extreme, but fortunately there 
were elements at work which speedily 
sought to educate the public to a better 
appreciation of the great benefits con- 
ferred upon the community by these 
corporations, and the situation now ap- 
pears to be possible of a happy and sat- 
isfavtory solution. 

So far as franchise values were con- 
cerned, Mr.. Arnold explained. that : in 
the pioneer days fratichises had been se- 
cured very liberally and that in order 
in later years that the value of a prop- 
erty should more nearly represent the 
great expenditure that had been made 
in developing a hazardous investment it 
was necessary to give these franchises a 
value and include them in the appraisal 
of the existing properties. The corpor- 
ation that developed the operating 
plant through the early vicissitudes was 
entitled to a more than reasonable re- 
turn upon its investment or else it was 
entitled to live long enough and charge 
a high enough rate so that it could earn 
back all the money that had been put 
into development expense, in addition 


. dustry has become a settled and stable. 
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to the present value of the existing pro- 
perty. Where, however, the promise of 
the future was that there would be a 
ready market for the securities of pub- 
lic-service corporations and if the in- 


one, the corporations can no longer ex- 


The several methods of estimating dépre - pect to make excessive profits. 


W. F. Wells continued the discussion. 
He disagreed with the suggestion made 
in Mr. Floy’s paper that only absolute 
values should be considered and he con- 
sidered that theoretical depreciation, 
contrary to Mr. Floy’s suggestion, had 
a definite and important place in the 
fixing of values. He also disapproved 
of the suggestion that a company main- 
taining its property in first-class condi- 
tion should not be allowed a deprecia- 
tion factor in establishing values for 
the creation of rates. 

Mr. Wells gave some very interesting 
information respecting a system which 
had been employed by the Edison Elec- 
tric Illuminating Company of Brook- 
lyn. The Hollerith system of tabulation 


. employed by the United States Govern- 


ment in analyzing the census returns 
had been adapted to the inventory of 
the underground system. Each street 
and all different material of construc- 
tion were given specific key numbers 
which were utilized for perforating the 
cards for use in the adding machines. 
Something like 3,800 record sheets had 
been prepared involving. the use of 
36,000 cards. These cards were placed 
in the sorting machines and it was then 
simply a matter of manipulation to 
catalog every element in its proper re- 
lation. These cards and record sheets 
now form a permanent reference file, 
easy of access for the discovery of any 
information concerning the entire sys- 
tem. 7 

John W. Lieb, Jr., said it was a mat- 
ter of congratulation that two papers 
so widely afield from those usually pre- 
sented to the Institute has been made 
available. As time goes on those re- 
sponsible for the destinies of the large 
public-service corporations must come 
face to face with the problem of eluci- 
dating the data upon which was based 
the demand of the corporation for a 
reasonable return upon its development 
and maintenance costs. It was neces- 
sary, therefore, that there must be a 
fair and clear grasp of the situation, 
because it will be found impossible to 
make known adequately, the views up- 
on which a fair hearing can be had 
through the medium of attorneys un- 


familiar with technical requirements 
and with the terminology of the indus- 
try. 


Mr. Lieb called attention to the. neces- 


sity for careful and intelligent interpre- 


tation of tables of statistics relating to . 
depreciation factors for various appar-_ 
atus and materials of construction. In _ 
Mr.. Floy’s paper it was pointed out 
that the. rate of depreciation for arc . 
lamps was given as six per cent and a 
rate of six.per cent was given also for . 
the depreciation of meters. Mr. Lieb . 
called attention to the inadequacy of | 
this figure considering the rapid change ~ 


which had come about in these two par- 
ticular fields. He considered. that the 
rapid journey from operating efficiency 
to the serap heap should be recognized 


and recognized particularly by electrical _ 


engineers, as they had contributed very 
much to the condition which made this 
Journey so hurried and so sure of con- 
summation. Mr. Lieb indorsed Mr. Ar- 
nold’s statement respecting the reason- 


able and proper provision for disappear- 


ing assets, and this was a point upon 
which the public was greatly misin- 
formed. It was unfortunate that in the 
minds of so many what he consid- 
ered disappearing assets were consid- 
ered’ as ‘‘water.’’ In consolidating 
a number of smaller companies in- 
to a large organization a great deal 
of the material of the smaller com- 
panies has been utterly unavailable 
to the larger organization and conse- 


quently much of what was tangible evi-. , 
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dence of capitalization has.been swept ` 


away. 


However, securities .had been’, 


issued for this superseded material and ` 


operating system in- good ‘faith, 


S. S. Wheeler suggested. that while.. 


the- important features ‘of the papers: 


under diseussion related. entirely to the » 
appraisal of public-service corporations,’ ' 


b 


he felt that there were many other- in- ; 


vestments which’ constituted electrical 
properties and it might be well for elec- 
trical engineers also to give their atten- 
tion to this phase of the subject. He 
thought also that it would be better ‘if 
the various and several kinds of depre- 
ciation were unified and only one rate 
of depreciation. for each material were 
to be considered.: He thought there was 
approximately a definite value of each 
piece of property at a definite time in 
its life, and he considered it. proper, al- 
so, in the conduct of any business, that 
each year should be charged with a 
sum proportionate to the cost of main- 
taining the property during that period. 
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At the close of the discussion, Mr. 
Byllesby having retired, Mr. Floy was 
called upon to make some further re- 
marks and he explained that in the 
tables given in his paper he had pre- 
sumed that it was understood that they 


In accordance with a previous ar- 
rangement, the meeting on Wednesday 
morning was called to order at 9:30 
by President Jackson. At this session 
the order of the papers was also re- 
versed and the discussion deferred un- 
til all had been presented. 

The first paper was entitled ‘‘Induc- 
tion Machines for Heavy Single-Phase 
Motor Service,’ by E. F. W. Alexan- 
derson; the second entitled ‘‘ Electrical 
Operation of the West Jersey & Sea 
Shore Railroad,” by B. F. Wood; and 
the third entitled ‘‘Analysis of Elec- 
trification,”” by W. S. Murray. 


INDUCTION MACHINES FOR HEAVY SINGLE-”. 


PHASE MOTOR SERVICE. 


The experimental results and investiga- 


tions presented in Mr. Alexanderson’s pa- 
per have the object of showing the possi- 
bilities of operating polyphase motors 
from single-phase circuits, particularly with 
a view of the use of such a system where 
heavy starting duty is required. In intro- 
ducing the subject Mr. Alexanderson stated 


that a wellknown scheme, often thought. 


of in connection with changing single- 
phase currents to polyphase, is the use of 
an induction motor. Two terminals of the 
induction motor are connected to the sin- 
glephase line, whereas, all three terminals 
are connected to the driving motor. If the 


first mentioned machine, which may’ be 


classified as a phase converter, runs at ‘full 
speed, it generates a polyphase voltage 
Which is available for starting the driving 


motor. The scheme presented by the au- 


thor is a development from the induction 
phase converter, with the introduction of 
such improvements that the starting torque 
of the main motors is the same as on poly- 
phase current instead of less than one-half 
of that value. The result of the arrange- 
ment of the windings as outlined is that the 
current output of the phase converter is 
not demagnetizing, but tends to increase 
the voltage, and the voltage and current of 
the secondary phase can be entirely regu- 
lated by selection of a suitable voltage for 
interpolation between the windings. The 
Value of the system for practical purposes 
can be demonstrated only by showing the 
Proportions of apparatus such as would 
actually be used. Mr. Alexanderson states 
that the system appears particularly to ad- 
vantage when one phase converter can be 
used to furnish power. to an aggregate of 
lige motors. For this purpose designs 
ave been made of a phase converter df a 
Capacity corresponding to 1,600 motor horse- 
power. Discussing the subject of relative 
potions the author points out that with 
= type of machines which would actually 
aac the weight of the phase con- 
ne al is only from one-third to one-quar- 
Mear the aggregate weight of the driving 
sad S. The converter being a machine 
Ne ng light on its shaft without carrying 
i. mechanical load, can be designed for 
a economical speed, and it appears 
i is would be a peripheral speed. 

ch is twice as high as the peripheral 


should be used only as an indication of 
what had been done. He thought that 
progress could be made only by review- 
ing carefully the developments of the 
past and that by analyzing the work of 
those who were now engaged in estab- 
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speed of the motor. Furthermore, the 
weight per kilowatt is reduced because a 
single machine is used to serve an aggre- 
gate of several motors. For these reasons 
it is fair to assume that the active mate- 
rial in the phase converter is used at least 
twice as efficiently as the active material 
in the motors. Considering the electrical 
equipment as a unit there are some gains 
which partly offset the additional weight 
of the phase converter. With three-phase 
power the motors must be supplied from a 
three-phase transformer, whereas, if single- 
phase power and a phase converter is used, 
the three-phase transformer can be re- 
placed by a single-phase transformer. The 
weight of a single-phase transformer is 
about two-thirds of the corresponding 
three-phase transformer, and the difference 
an appreciable part of the weight of the 
converter. Altogether it can be estimated 
that the total increase in weight of the 
electrical equipment for single-phase power 


“will be fifteen per cent over the correspond- 


ing polyphase equipment with the same 
output and starting torque. A comparison 
of the phase converter with a motor-gen- 
erator set of corresponding capacity gives 
another illustration of the merits of the 
system. . 


ELECTRICAL OPERATION OF THE WEST JER- 
' SEY AND SEA SHORE RAILROAD. 


Mr. Wood's paper presents complete and 
comprehensive data on the electrical opera- 
tion of the electrified portion of the West 
Jersey’ & Seashore Railroad. The direct- 
current over-running third-rai] system oper- 
ating at 675 volts is used. The paper de- 
scribes the system, giving the mileage of 
section electrified, equipment of the power 
station, description of the transmission 
line, equipment of the various substations, 
descriptions of the rails, third-rail, rolling 
stock, etc. Exhaustive cost data is pre- 
sented. The cost of construction of some 
of the more important features are as fol- 
lows: power stations, $994,900; transmis- 
sion line, $241,500: substations, $491,500; 
third rail, $557,636; cars, $1,135,900. The 
total cost of construction for electric fea- 
tures is $8,130,229. The unit cost of elec- 
trification was given as follows: power 
station, cost per kilowatt, $110.00; trans 
mission line, cost per mile, $3,485.00; sub- 
stations, buildings and equipment cost per 
Kilowatt, $28.90; third rail, cost per mile, 
$4,235.00: overhead trolley, cost per mile, 
$4,120.00;- track: bonding, cost per mite, 
$684.50; and cars, including electrical equip- 
ment, each, $12,214.00. ‘Tables are given 
showing cost of maintenance of all parts of 
the system, cost of renewals, etc. 


ANALYSIS OF ELECTRIFICATION, 


Mr. Murray explained that the object oz 
his paper is to present experiences with 
single-phase electrification on the New 
York, New Haven & Hartford Railroad, 
which has passed through a period of five 
years’ successful operation. In his intro- 
ductory paragraphs Mr. Murray makes a 
strong plea for the single-phase system. 
The first part of the paper is taker up with 
a discussion of the four classes of steam 
locomotives, namely, the passenger express 
locomotive, the passenger local, the freight 
road ensine and the freizbt switch engine. 
The author maintains that in order to re- 
place these locomotives with electrics a 
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lishing methods of making appraisals it 
would be possible in the future to arrive 
more readily at the very valuable in- 
formation that was necessary if the 
proper balance is to be struck between 
the corporations and their customers. 


study of their characteristics is necessary. 
The later pages are devoted to data on the 
electrified portion of the New Haven Road 
with detailed figures of cost and mainte- 


-nance on the power house, locomotives, iine 


constructfon and general features. Mr. 
Murray states that his experience with the 
single-phase system versus other competi- 
tive systems, attords him the conviction 
that, under practically all conditions of 
trunk-line consideration where the traffic is 
of the same amount and character, or in- 
deed much less than that which is compre- 
hended in the mileage that this paper cov- 
ers, its first cost is at the greatest not more 
than eighty-five per cent of its next best 
competitor, and its operating costs less 
than the above percentage. 


Before taking up the discussion of 
these papers, President Jackson ap- 
pointed the following as a. Committee 
on Resolutions: David B. Rushmore, 
Schenectady; Prof. Carl E. Magnuson, 
Seattle; and Prof. Alexander S. Langs- 
dorf, St. Louis. 

Frank J. Sprague, of New York, 
opened the discussion of the papers. In 
his introductory remarks, Mr. Sprague 
called attention to a peculiar coinci- 
dence in that in 1892, just nineteen 
years ago, in his inaugural address as 
president of the Institute, he prophe- 
sied the subsequent steps that have 
been taken towards electrification of 
trunk lines and anticipated the present 


development of the industry. Quoting 


from that address he mentioned that 
electrification would first be confined to 
city street-railway systems, later to 
connecting lines between these sys- 
tems, then suburban systems, freight 
systems and finally trunk lines. Di. 
rect current was then the only system 
known but Mr. Sprague read a state- 
ment in which he recommended alter- 
nating current. He also referred to the 
multiple-unit system of control and paid 
a tribute to Chicago’s engineers in be- 
ing the first to install it on a large 
scale. Coming to a discussion of the 
papers, Mr. Sprague said that it was 
due time that the subject of electricity 
versus steam be discussed and not this 
or that system of electrice motive power. 
He thought that enough systems have 
been electrically operated to obtain 
good conclusive data on the subject in 
order to compare it with steam opera- 
tion. He spoke of the electrification 
that had been accomplished in the vi- 
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cinity of New York and said there has 
been a reluctance on the part of the 
systems and engineers in charge to give 
actual operating data. He highly com- 
mended Mr. Wood’s paper for the data 
it contains and said that the example 
set by Mr. Wood in approaching his 
road and asking for definite cost data 
to present to the American Institute 
should be followed by other engineers. 
He also emphasized some of the data 
presented in the paper comparjng sin- 
gle-phase with direct-current operation. 

Referring to Mr. Murray’s paper, 
Mr. Sprague criticised single-phase op- 
eration. He said that every train in 
the electric zone of the New York, New 
Haven & Hartford Road should be op- 
erated by electricity. Mr. Sprague dis- 
agreed with Mr. Murray’s statements 
regarding storage batteries and in con- 
clusion urged the centralization of 
power stations with supply from a lim- 
ited number of them and again em- 
phasized the importance of making it 
a battle between steam and electricity. 

Edwin B. Katte commended Mr. 
Wood’s paper, but regretted the fact 
that there was no comparative data 
between steam and electricity. Speak- 
ing of Mr. Murray’s paper, Mr. Katte 
called attention to the figures showing 
that the cost of maintenance of a sin- 
gle-phase trolley installation was six 
times as large as the maintenance of 
the third-rail system. Also that in a 
unit length of time the detention of 
trains due to motive power on the di- 
rect-current lines was twenty-eight 
minutes as compared with 1,920 min- 
utes on the single-phase system. Mr. 
Katte regretted that Mr. Murray did 
not present more data on cOmparisons 
between steam and electricity, but said 
that this is probably not available be- 
cause of the mixed operation on the 
New York, New Haven & Hartford 
system. He compared operating data 
relative to direct-current operation on 
the New York Central lines with the 
data on single-phase operation present- 
ed by Mr. Murray. The figures indi- 
cated the better reliability of direct- 
current operation. Regarding first 
cost, Mr. Katte said that for the single- 
phase it was $71,000 per mile as com- 
pared with $51,000 for the direct-cur- 
rent. 

L. C. Fritch spoke of the subject of 
electrification from the railroad man’s 
point of view. He said railroad men 
are making a mistake in warding off 
electrification, which is inevitable. He 


compared the weights and tractive ef- 
forts of the new Mallet steam locomo- 
tives with the modern types of electric 
locomotives, showing the much lighter 
weight and greater power of the latter, 
and thought that the latest develop- 
ment in the steam locomotive is the 
dying gasp of steam operation. He 
said that railroad companies have spent 
millions of dollars in line revision, tun- 
neling, grading, ete., which could have 
been more profitably spent in electrifi- 
eation. Speaking of the conditions in 
Chicago, Mr. Fritch said that a uni- 
versal system of electrification is nec- 
essary owing to the use of the various 
switching facilities by other roads. 
Mr. Fritch spoke of the chaotic condi- 
tions of the tracks and terminals 
in Chicago, and said that a complete 
revision of the terminals is necessary. 
For switching he thought that the 
overhead-trolley system was, of course, 
the only feasible one. 

Mr. Woodbridge contributed a dis- 
cussion on storage batteries taking is- 
sue with the statements made by Mr. 
Murray. To show the applicability of 
storage batteries to railway operation, 
he referred to the Chicago City Rail- 
way Company, and notably the instal- 
lation at the Plymouth Street substa- 
tion, which pays twelve per cent on the 
investment. He said while this is for 
city operation, the application of stor- 
age batteries to trunk lines is still more 
favorable. He added that the presence 
of a storage battery on the system is 
an insurance of reliability which’ per- 
mits of a more economical operation 
of a plant due to the fact that it is 
not necessary to hold apparatus in 
readiness for emergency operation. He 
described automatic apparatus now 
available, which permits of using cur- 
rent when desired, taking load fluctu- 
ations only when commercially econom- 
ical. 

President D. C. Jackson discussed 
briefly Mr. Wood’s and Mr. Murray’s 
papers and paid a tribute to the engi- 
neers of the New York, New Haven 
& Hartford road in accomplishing what 
they have in so, short a time. Speak- 
ing of the statement that there is no 
standardization in electrification, Mr. 
Jackson said that this is entirely un- 
founded, for while there are three ac- 
knowledged systems each is standard- 
ized. He said that all three have their 
good features and are necessary to ap- 
ply to the various conditions met with. 
In conclusion he said that the fiseal ad- 
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vantages of trunk-line electrification 
are just as great as on city and subur- 
ban lines. | 

N. W. Storer defended some of the 
points brought up in Mr. Murray’s pa- 
per and spoke of the unfairness of com- 
paring the cost data between single- 
phase and direct-current operation 
when the conditions which led to the 
cost of maintenance were not known. 
He spoke of the value of the single- 
phase system for terminal and yard 
operation and commended Mr. Murray 
for the work he has accomplished in 
the freight yards of the New York, 
New Haven & Hartford road. Mr. 
Storer also recommended the use of 
coasting time clocks as a measure to 
reduce the wear on brake shoes. 

John W. Lieb, Jr., spoke of electrifi- 
eation from the central-station opera- 
tor’s viewpoint. He said that central 
station companies of course desire to 
supply the railroads electrifying with 
energy and while this apparently is a 
selfish attitude, it would also tend 
greatly to hasten electrification by 
eliminating the great item of the cost 
of a station, it would insure much more 
economical and reliable results than 


could otherwise be accomplished, and -— 


in addition would be mutually benefi- 
cial. He urged that twenty-five cycle 
energy be standardized for this service. 
Speaking of storage batteries, Mr. Lieb 
said that the records for continu- 
ity of service now enjoyed by a large 
number of central-station companies 
would have been impossible without 
their use. 

Charles F. Scott recalled the conven- 
tion of the American Institute at Great 
Barrington, Mass., in which it was the 
consensus of opinion that could a re- 
liable single-phase motor be produced 
the problems of electrification of trunk 


‘lines would be materially simplified. 


Mr. Scott said that this motor is now 
available. The manufacturers have 
done their part and it is encumbent on 
the engéneers to devise some method 
of operation. 

In closing the discussion Mr. Wood 
spoke of Mr. Lieb’s statement regard- 
ing railroads purchasing power. He 
said that railroads naturally want to 
buy power as they do not care to in- 
vest large amounts of money where the 
returns, if any, will be small. He said 
that the reason for railroads establish- 
ing their own plants was the fault of 
the central station. 


Mr. Murray in closing the discussion 


July 8, 1911 


on his paper said that he also regrets 
that it is impossible to furnish compar- 
ative data on costs of steam and elec- 
trie operation, but that owing to the 
mixed operation of the New York, New 
Haven & Hartford road this is at pres- 
ent impossible. He said, however, that 
over 200 miles of single-phase line will 
be in operation within the next fifteen 
months and that figures will then be 


The telegraphy and telephony ses- 
sion was assembled at 3 p. m. Wednes- 
day with J. G. Wray, of Chicago, mem- 
ber of the Telegraphy and Telephony 
Committee, presiding. The first paper 
on the program was that by George O. 
Squier on “Multiplex Telephony and 
Telegraphy by Means of Electric 
Waves Guided by Wires.’’ Owing to 
the absence of the author at San An- 
tonio, Tex., the paper was presented in 
abstract by Samuel G. McMeen, of Chi- 
cago. 

MULTIPLEX TELEPHONY AND TELEGRAPHY. 


Major Squier’s paper gives in detail the. 


results of the extended experiments made 
by him at Washington to determine the 
feasibility of superposing on an ordinary 
telephone line one or more separate tele- 
phonic circuits actuated by high-frequency 
currents that would not interfere with each 
other. His idea was to use frequencies 
above the limit of audibility, viz., from 
15.000 to 100,000 cycles per second. The 
telephone line used in the experiments had 
a length of about seven miles. It was a 
twisted pair carried in lead-covered cable 
from the Bureau of Standards through three 
telephone exchanges to the laboratory of 
the Signal Corps. With the exception of 
3400 feet, all the cable was underground. 
The line resistance was 776 ohms, and the 
capacity 0.69 microfarads. A specially con- 
structed 100,000-cycle generator was used as 
the souree of the high frequencies. The 
an tests showed that frequencies from 
i to 100,000 could be impressed on the 
ne without being detected in the ordinary 
telephone receivers. The line was then 
equipped with the ordinary telephonic ap- 
paratus at each end and a high-frequency 
et of the wireless type was also 
ae at each end; the latter included a 
ane transmitter and a perikon crys- 
ee By means of a double-throw 
ea an interrupter could be substituted 
e microphone, thus permitting high- 
aig telegraphic signals to be sent and 
Gea Speech was transmitted and re- 
a successfully over one of the wires 
ag return, At the same time the 
ary low-frequency telephone equipment 
wa e a used without interference 
race e high-frequency currents, thus 
hena true duplex telephony. By the 
aa n of tuning inductances and condens- 
iita e transmission was improved and 
„a alk and earth disturbances eliminat- 
fna ve eu detector was used in the 
a slay ments and both bridging and se- 
holding hgements successfully used. By 
and the a telephone receiver to one ear 
reella other receiver to the other ear, the 
lereni operator could hear two entirely 
e an conversations simultaneously over 
and hi i pair of wires. Duplex-diplex Morse 

Bi-frequency telegraphy was also car- 


available. Defending single-phase op- 
eration, Mr. Murray said that the ac- 
tion of the railroad in pledging $12,- 
000,000 for the extension of this sys- 
tem was an indication of its satisfac- 
tory operation. He regretted the atti- 
tude taken by Mr. Sprague and said 
that direct current has been in general 
use for electric motive power since 
1887, but that the history of single- 
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ried on. Many measurements of electric 
waves at frequencies from 20,000 to 100,000 
were also made and numerous resonance 
curves drawn for the open and closed line. 
The author concludes his important paper 
by calling attention to the fact that his sys- 
tem is not intended to supplant, but rather 
to supplement the present systems. He 
contends that his experiments show the 
value of a metallic wire guide for the energy 
of electric waves, thus furnishing a directive 
wireless system and solving the problem of 
interference of messages, at the same time 
reducing the distortion of speech. 


Frank B. Jewett, of New York, 
opened the discussion of this paper by 
calling attention to the greatly in- 
creased attenuation produced with 
high-frequency currents. At 15,000 
eycles this is 2.2 times, and at 100,000 
cycles 5.2 times the attenuation pre- 
vailing at 800 cycles, which is the aver- 
age telephonic frequency now in use. 
To give commercial service on long 
lines it is necessary to provide at least 
as much energy at the receiving end as 
is now employed. But on a 1,000-mile 
line this would require that 4,000 times 
as much energy be impressed at the 
sending end on a 15,000-cycle circuit as 
is now used on an 800-cycle circuit; on 
a 1,000-mile 50,000-cycle circuit the im- 
pressed energy would have to be 300,- 
000,000 times, and with 100,000 cycles 
it would have to be even 7x10"? times 
what is now required with ordinary cir- 
cuits. To avoid inductive disturbances 


between different but adjoining high- 


frequency lines would require more 
frequent transpositions than there are 
poles on the lines. Every relay and in- 
duction coil in series would act as 2 
barrier to the high-frequency currents 
and would therefore have to be shunted 
by. means of a condenser. Caleulation 
shows that the insertion of these con- 
densers would impair the value of the 
loading coils and make them extremely 
expensive. In conclusion, Dr. Jewett 
regarded Major Squier’s tests as beau- 
tiful laboratory experiments, but 
scarcely applicable to commercial long- 
distance telephone service. 

Ernst F. W. Alexanderson, of Sehe- 
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phase operation dates back only five or 
six years and should be given more 
time in which to demonstrate its pos- 
sibilities. 

He said further that based upon ex- 
perience it is clear that the economies 
involved in single-phase operation will 
cover the interest on the electrification 
cost of the New York, New Haven and 
Hartford road. 


nectady, N. Y., who had designed the 
100,000-cycle generator used by Major 
Squier, admitted that these extremely 
high frequencies introduced practical 
difficulties into the application of the 
Squier method to commercial lines. He 
spoke of tests in which 10,000-eycle 
currents were used and stated that he 
is constructing a generator to give 3,- 
000 cycles on tuned circuits. 

J. B. Taylor, of Schenectady, men- 
tioned various methods of producing 
multiplex telegraphy by the synchron- 
ous and harmonic systems and the dif- 
ficulties encountered in making them 
practically serviceable. 

S. G. MeMeen closed the discussion 
on behalf of Major Squier. He said 
that signaling is not a troublesome fea- 
ture of the high-frequency line, as had 
been shown in the Major’s tests. It is 
true that series coils are an impedi- 


-ment, but they are almost entirely 


avoided in the Squier system. The 
bridging of the inductances by conden- 
sers is not so serious a problem as it 
seems, because the condensers required 
would be small and the capacity might 
be supplied by the equipment itself. 
Mr. McMeen emphasized the fact that 
the investigation of harmonic teleg- 
raphy had led Professor Bell to the in- 
vention of the telephone itself. Major 
Squier’s experiments may be regarded 
as laboratory experiments, but so were 
those of Bell that resulted in the tele 
phone. At any rate the work of Squier 
is a strikingly new development in 
telephony and there have been no rad- 
ical developments in this field for many 
years. 

The next paper was one by Frank 
F. Fowle, of Chicago, on “Telegraph 
Transmission.” An abstract prepared 
by the author was read by Franklin 
H. Reed. 

TELEGRAPH TRANSMISSION. 


Mr. Fowle’s paper is a development of 
the theory of closed-circuit Morse transmis. 
sion. The well known AR law has been: 
applied to open-wire lines, as well as cables, 


— 
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but for the former it fails to hold because 
of considerable leakage and some induc- 
tance which they possess. The author con- 
siders the problem from the single stand- 
point of strength of signals, which is the 
most important element and simplifies the 
solution. Simplex, duplex and quadruplex 
systems are studied with special reference 
to terminal conditions and to the distance 
that definite signals can be sent. The cal- 
culation of limiting line lengths, with wires 
of given resistances, depends critically upon 
the minimum value of insulation resistance. 
This value occurs during heavy or prolonged 
rainfall or during very heavy mist or fog. 
The author discusses line insulation and 
types of insulators, expressing surprise that 
the superior qualities of porcelain to glass 
have not been generally recognized in tele- 
graph-line building. He then takes up 4 
consideration of transmission requirements 
of various systems as influenced by the type 
of relays used. After some comments on 
relay design there follow some suggestions 
for general improvements in terminal con- 
ditions and in line insulation. Mr. Fowle 
concludes his paper with the presentation 
of some new designs of insulators for tele- 
graph Hnes. Particularly interesting are 


the underhung and suspension types that he 
recommends. 


Bancroft Gherardi, of New York, 
briefly discussed the paper. He said 
Mr. Fowle’s recommendation of im- 
provement in line insulation had been 
particularly interesting to him, though 
he doubted the general applicability of 
the suspension-type insulator. 

A paper on ‘‘Commercial Loading of 
Telephone Circuits in the Bell System”? 


was then presented in abstract by its 
author, B. Gherardi. 


LOADING OF TELEPEONE CIRCUITS. 


Mr. Gherardi’s paper opens with a dis- 
cussion of the need for and the theory of 
loading telephone circuits. Prof. M. I. 
Pupin in 1900 developed a general practical 
method of reducing the attenuation of long 
lines by the insertion at definite intervals of 
concentrated inductance or “loading” coils. 
By adding six coils per wave-length the 
effect is within four per cent of that of 
uniformly distributed inductance. The prob- 
lem of loading underground cables is easier 
than that of loading open-wire lines. For 
cables two types of loading are generaky 
employed: heavy loading provides about 0.2 
henry per mile with coils 1.25 miles apart; 
medium loading provides 0.1 henry per mile 
and coils 1.75 miles apart; light loading is 
also occasionally used. For each type, how- 
ever, the coils are of the same general de- 
sign. The core is ring-shaped or toroidal, 
it is made up of very fine iron wires, some 
eores having nearly thirty miles of iron 
wire. Two copper windings are placed 
around and through the ring. one on each 
half thereof for each side of the line. The 
design is such as to reduce the losses to 
a minimum. The coils are assembled in 
groups of seven on seven spindles, thus 
putting forty-nine into a case. The cases 
are all assembled complete and sealed with 
a stub cable that necds merely to be spliced 
into the line cable. The author describes 
the loading of the New York-Philadelphia 
underground cable and of the cables be- 
tween Philadelphia and Washington and 
between New York and Boston. Special 
arrancements of the loading coils are neces- 
sary in order to allow of phantom working. 
For loading open-wire lines the coils are 
larger and heavier, both on account of in- 
creased ieneth of lines and to guard against 
lightning disturbances. Loaded cables 
have also been used to bring loaded open- 
wire lines into cities. There are in use in 


the United States over 85,000 miles of load- 
ed open-wire circuits and 170,000 miles of 
loaded underground cable circuits, a total 
of 125,000 loading coils being required. 


E. H. Bangs, of Chicago, emphasized 
the intricacy of the loading problem by 
showing that the working out of its de- 
tails has taken nearly ten years. 

Dr. Jewett stated that the actual at- 
tenuation effect can be exactly pre- 
determined when the constants in the 
formulas are known, so that the latter 
can be rigorously applied. The intro- 
duction of loading requires a very 
much higher grade of line maintenance. 
An important practical feature in the 
ease of parallel cables is that these 
must be of the same capacity so that the 
loading coils may be placed in the 
same manholes. | 

Mr. Coller said that loading has re- 
quired considerable refinement in in- 
struments and methods for the meas- 
urement of the constants of circuits, 
the measurement of iron losses at low 
excitations, losses in dielectrics, effec- 
tive resistance of loading coils, ete. 

E. B. Craft, of New York, described 
some interesting details of the construc- 
tion of loading coils, particularly those 
used in the New York-Washington un- 
derground cables. Enamel insulation is 
much used. Automatic machinery was 
developed for winding the ring-shaped 
core. A case containing twenty-one 
coils weighs about 3,000 pounds. 

George D. Shepardson asked what 
influence the change from underground 
cable to overhead line makes in the 
loading of a circuit. 

Allard Smith described the use of 
some 20,000 loading coils in Chicago 
in the lines radiating from the central 
toll exchange. 

J. G. Wray stated that without the 
use of loading coils it would be impos- 
sible in Chicago to have satisfactory 
telephonie transmission across the 
city. 

Mr. Gherardi closed the discussion by 
replying to Professor Shepardson’s 
query. The same basis of loading is 
used in underground as in overhead 
cables, so when a change from one to 
another is made the same electrical 
loading applies. : 

F. P. Valentine, of Boston, then pre- 
sented in abstract his paper on ‘‘Prob- 
lems in Telephone Traffic Engineer- 
ing.” 

TELEPHONE TRAFFIC ENGINEERING. 


In this paper Mr. Valentine contends that 
there are many traffic problems in whose 
solution it is not necessary to depend solely 
upon opinion or judgment, but that by ana- 
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lytical study many apparently intangible fac- 
tors may be reduced to known values, whose 
relationships can be definitely established 
and their laws derived for general applica- 
tion. The traffic department of a telephone 
company is directly responsible to the sub- 
scriber for the quality of the service and 
to the stockholders for the economy of that 
service. Five factors enter into the produc- 
tion of telephone service: quality of service, 
efficiency of labor, efficiency of operating 
methods, production efficiency of central-of- 
fice equipment, and production efficiency of 
trunk and toll circuits. By careful training 
of operators, systematic method of service 
inspection, tracing of service criticisms, 
adoption of standard methods of operating 
and standards of speed and accuracy, the 
entire operating procedure has been reduced 
to standard practice and the quality of serv- 
ice maintained at its highest. Careful con- 
sideration led to the adoption of the fiat- 
rate non-trunked call on a No. 1 relay board 
as a unit call. The average skilled operator 
can handle 230 such calls per hour through- 
out her working day and about twenty-five 
per cent above this during the peak traffic 
hour. The training of operators is a serious 
problem, but has been systematized in oper- 
ators’ schools so that the above standard 
of proficiency is steadily maintained. By 
careful selection, training and caring for the 
employees the average length of employ- 
ment of operators has been increased twen- 
ty per cent. Great improvements in oper- 
ating methods have resulted from specializ- 
ing the handling of irregular calls. Devel- 
opment studies for future growth are now 
systematically made and the necessary cen- 
tral-office equipment quite accurately prede- 
termined by the traffic engineer. The au- 
thor goes into considerable detail regarding 
the various methods of handling trunk and 
toll circuits. These are of two classes, sub- 
urban lines affording “short-haul” traffic and 
long-distance lines for “long-haul” traffic, 
and require different methods. The former, 
particularly, has been vastly improved both 
in speed and simplicity by careful study of 
its characteristics and requirements. 


A. P. Allen, of Chicago, in discussing 
this paper, said that it leads to the 
conclusion that accurate traffic predic- 
tions are now possible. He thought, 
however, that such problems are very 
difficult of accurate solution because of 
the great fluctuations of service. He 
did not think that we have yet reached 
the point where all of Mr. Valentine’s 
ideas can be applied, although future 
Indications are hopeful. 

W. Lee Campbell thought that, if 
operators could be kept more uniform- 
ly busy, traffic would be more systemat- 
ically handled. He suggested the adop- 
tion of some automatic load-distribut- 
ing device, which would even up the 
traffic among most of the operating 
force and require only a relatively 
small number of reserve operators to 
handle ‘the abnormal fluctuations in 
calls. This should result in improved 
efficiency of the operators and a reduc- 
tion in their number. 

Mr. Valentine closed the discussion 
by showing that many of the former 
elusive problems have now been 
worked out by traffic engineers. The 
session adjourned at 5:30 p. m. 


July 8, 1911 


Two sessions were held for the dis- 
cussion of high-tension transmission, 
‘the first taking place on Thursday 
morning and the: second consisting of 
a parallel meeting on Friday morning. 
After calling the Thursday session to 
order, President Jackson asked Perey 
H. Thomas, chairman of the High-Ten- 
sion Transmission Committee, to pre- 
side. 

The first paper to be presented was 
one by G. Faccioli, entitled ‘‘ Electric 
Line Oscillations.” In the absence of 
the author this was presented in ab- 
stract by C. P. Steinmetz. 


ELECTRIC LINE OSCILLATIONS. 


Tests performed in 1910 under no-load 
conditions on the 100,000-volt line of the 
Great Western Power Company are de- 
scribed, the oscillograph being extensively 
ised to record the oscillations produced by 
switching the line, the transformers, or 
both, on and off. The inductance of each 
line conductor is 0.323 henry, the capacity 
to the neutral ig 2.2 microfarads, and the 
resistance is 50 ohms. The _ 10,000-kilo- 
walt generator is star-connected and the 
neutral not grounded. It gives 11,000 volts. 
The synchronous reactance is 0.016 henry. 
Referred to the high-tension side is 
1.52 henries, The leakage inductance of the 
generator and of the transformer, referred 
to the high-tension side, are 0.253 and 0.088 
henry, respectively. Detailed records are 
given of the different experiments, the oscil- 
lograms showing the current and voltage 
Waves, and indicating in many cases high- 
frequency oscillations. Oscillograms were 
taken both at the station where the switch- 
Ing was done, at the other end of the 154- 
mile line, and at an intermediate point on 
the iine. Switching was done on both the 
hizh-tension and the low-tension circuits. 
The maximum voltage recorded is 160 per 
cent of normal. Protection is shown to be 
necessary against high-frequency impulses, 
and lightning arresters in series with spark 
kals do not always answer the purpse effec- 
tively. Danger consists in the possibility 
that these frequencies will coincide with 
that of the generating system or its har- 
monies, but this can be determined by cal- 
culation, There is danger also from the 
local piling up, as in the end terms of a 
transformer, 

‘The high-frequency impulses, which ori- 
“inate at the point where the switching is 
berformed, extend over a short length of the 
rit only. The steepness of such. im- 
bulseg Is quickly reduced and smoothed over 
and their effect ig localized. Low-tension 
switching is preferable to high-tension 
‘Witching. In this connection, it is interest- 
ing to note that high-tension switching may 
it undesirable when transformers are near 
z ‘Witching point, in which case low-ten- 
no Switching may be generally arranged 
T. In energizing a line two methods of 
E may be followed: (a) the open 
an 8 connected to the generating.system, 
ie K step-down transformer is thrown 
n € end of the live line; (b) the step- 
le transformer is connected to the dead 
mn then line and transformer are con- 
ik t the generating system. The rec- 
a Siow that the second method is the 
M it produces one oscillation only 
oF 8 oscillation is of the same character 
i less severe of the two oscillations 

‘fake place in the first procedure. 


l The diseussion was opened by M. H. 
"lihohm, who had made some similar 
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observations upon a 66,000-volt line 
and had observed a seventeenth har- 
monic having an amplitude of about 
five per cent. The fact that these 
higher harmonics are developed upon 
the line makes it immaterial whether 
they exist in the generator voltage or 
not. He did not consider that much 
protection is afforded by lightning ar- 
resters of the prevalent type, but had 
found that dry condensers shunted by 
choke coils were very successful. He 
also mentioned the use of a short sec- 
tion of iron wire of high permeability 
at the end of the line. The skin effect 
causes this to have a high resistance 
for high-frequency oscillations. 

D. B. Rushmore spoke at some length 
of the importance of the work which 
had been done by Mr. Faccioli. 

C. P. Steinmetz, referring to one of 
the high voltages which had been 
measured across the terminals of a 
choke coil, pointed out that the value 
of the frequency which had been com- 
puted as necessary to produce this re- 
sult was about 2,000,000 cycles. 

Two papers dealing with the meas- 
urement of electric strength of air and 
corona were presented at this session 
and discussed together. The first was 
by John B. Whitehead entitled ‘‘Elec- 
tric Strength of Air.’’ The second was 
by F. W. Peek, Jr., entitled ‘‘The Law 
of Corona and the Dielectric Strength 
of Air.” 

ELECTRIC STRENGTH OF AIR. 


This work is a continuation of that re- 
ported at the last annual convention, in 
measurements of the voltage at which coro- 
na takes place between a wire and a sur- 
rounding metal cylinder. The critical sur- 
face intensity or voltage gradient at which 
this occurs is given by the formula. 
E=-32413.4/Vd where F is the potential 
gradient in kilovolts per centimeter and d 


is the diameter of the conductor in centi- , 


meters. Visible corona appears at the same 
time that the neighboring air becomes con- 
ducting and discharges an electroscope 
which is used as a test instrument. The 
apparatus can be sealed and air under dif- 
ferent conditions of pressure, moisture, etc., 
admitted. Intense ionization of the air, as 
produced by Röntgen rays, and atmospheric 
humidity are found to have no effect upon 
the results. The discharge potential gradi- 
ent is found to have a linear relation with 
the pressure, but this varies slightly with 
the size of the wire. With increasing fre- 
quency the corona starts at lower values of 
voltage. Between twenty-five and sixty cy- 
cles its lowering is about two per cent; at 
ninety cycles about six per cent. It was 
found necessary to corrcet the observed val- 
ues for wave form. If the surface of the 
wire is rough or dirty the necessary value 
of the voltage is lower. Stranding the con- 
ductor also lowers the critical voltage. the 
lowering being greater tne fewer the num- 
ber of strands. The overall diameter of the 
stranded conductor bears a ratio to the 
diameter of a single wire giving the same 
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critical voltage, which is 0.7 for three 
strands and 0.88 for nine strands. Inter- 
mediate values are also given. A discussion 
of the results on the basis of the ionization 
theory is given. 


CORONA AND STRENGTH OF AIR. 


This paper describes and summarizes the 
results obtained in experiments carried on 
for some years upon an experimental line 
by the General Electric Company. The test 
apparatus was mounted in freight cars run- 
ning on a track directly beneath the line. 
The conductors were mounted upon metal 
towers in parallel lines of two spans each, 
the length of span being 150 meters. They 
were supported by seven disk suspension in- 
sulators. Various sizes of conductors, in- 
cluding stranded cable, were used. The mo- 
tor-generator set was mounted in the car so 
as to give direct control of frequency and 
voltage. A step-up transformer rated at 200,- 
000 volts, 100 kilowatts and sixty cycles had 
the high-tension winding open at the middle 
point and taps brought out for the insertion 
of ammeter and wattmeter. This point was 
grounded. There were four low-voltage coils, 
each wound for 500 volts, which could be 
connected in series or parallel. An extra tap 
of the high-tension winding was also brought 
out for voltage measurements. Voltage and 
power measurements were made both on 
the high-tension and low-tension sides. Spe- 
cial conductors were mounted in a separate 
car for observations of the visible corona. 
The power was found to be proportional to 
the frequency at any given voltage between 
the experimental limits of forty-five and 100 
cycles. The power loss was found to be pro- 
portional to the square of the excess of line 
voltage above the critical disruptive volt- 
age, the voltage being measured to the new 
tral. This disruptive critical voltage is low- 
er than the critical visual voltage. The 
above relation is departed from for voltages 
near the critical. For conductors of large 
diameter the loss is greater than that given 
by the quadratic formula, while with small 
wires the loss is less. This is explained by 
two considerations. The irregularities of 
the surface cause a loss at a value below 
the disruptive critical voltage for a smooth 
surface, this effect being more apparent for 
wires of large size. The loss of power doeg 
not begin at the critical voltage at which 
the disruptive gradient is reached at the 
conductor surface, but only after the dis- 
ruptive strength of air has been reached for 
an appreciable distance from the conductor. 
This is attributed to the necessity for an 
accumulation of energy to cause actual dis- 
charge. The disruptive gradient is found 
to be 29.8 kilovolts per centimeter. The: 
corresponding breakdown voltage, however 
is proportional also to the radius of the con. 
ductor, to the logarithm of the quotient of 
the distance between conductors divided by 
the radius, and also to a factor which de- 
pends upon the condition of the surface and 
upon the number of strands. It is also pro- 
portional to the density of the air as affect- 
ed by temperature and pressure. Humidity 
and wind have no effect upon the loss nor 
the critical voltage, but fog, sleet, rain and 
especially snow lower the critical voltage 
and increase the loss. 


The discussion was opened by C. P. 
Steinmetz who pointed out the great 
value of these two papers, whieh solved 
the problem of corona. It is now pos- 
ble to predetermine the conditions up- 
on high-voltage lines by calculation. 
He stated his disbelief in the ioniza- 
tion theory, but proceeded to explain 
some of the phenomena by its use, JJa 


pointed out that for transient Voltages 
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the breadòwn strength for air as well 
as for other insulators was higher than 
for steady alternating voltages and 
that the corona effect was not observed 
in such cases. 

C. M. Davis discussed the explana- 
tion of some of the phenomena con- 
cerned, and sought to explain them 
through the means of some experiments 
carried out with two wires strung so 
close together that the disruptive dis- 
charge prevented the formation of 
corona. By spacing the two wires at 
the critical distance where the condi- 
tions changed from those favoring dis- 
ruptive discharge to those favoring co- 
rona, it was possible to obtain both of 
the critical distance where the condi- 
tion which he described as a puff dis- 
charge. By plotting a curve between 
voltage and distance and projecting 
this back to the axis he found a value 
of 30,000 volts per centimeter as the 
breakdown strength for wires of zero 
diameter and zero separation. 

A. B. Hendricks, Jr., referred to the 
voltmeter suggested by Professor Ry- 
an, based on the corona, and pointed 
out that the papers of the day indi- 
cated that accurate results could be 
obtained with it. He considered it su- 
perior to the spark gap in the meas- 
urement of high voltage. The critical 
ratio of distance to diameter of con- 
ductor, computed on theoretical 
grounds is not borne out by experi- 
ment. He stated that the electric 
strength of oil as well as that of air 
was increased by pressure, 200 pounds 
per square inch being sufficient to dou- 
ble its value. 

C. F. Scott surveyed the progress in 
high-tension transmission and pointed 
out the new order of things which 
was due to investigations such as those 


which had been described in the pa-’ 
pers. 


J. B. Whitehead advocated the use 
of the term ‘‘electric strength’’ rather 
than ‘‘dielectric strength’’ and dis- 
cussed the explanation of the phenome- 
na involved. He stated that there was 
no loss in air except in the presence 
of corona or other forms of discharge 
and thought that the apparent exist- 
ence of such a loss was due to over- 
looking a brush or small spark dis- 
charge. The = discussion 
closed by Mr. Peck. 

The remainder of the session was 


devoted to a diseussion of transmis- 
sion problems, the 


was then 


discussion being 
opened by a number of printed papers 


by representatives of some of the oper- 
ating companies. These were contrib- 


uted by J. P. Jollyman of the Great - 


Western Power Company; W. S. Lee 
of the Southern Power Company ; Max 
Hibgen of the Great Falls Power Com- 
pany, and J. T. Hanscom of the Cen- 
tral Colorado Power Company. 


GREAT WESTERN POWER COMPANY, 


Length of line, 154 miles. Operation at 
100,000 volts, sixty cycles. Transformers are 
connected in delta on high-tension side. No 
connection to ground except through electro- 
lytic lightning arresters. One ground wire 
is supported on the apex of the tower and 
is grounded at each tower. The standard 
span is 750 feet, the longest span 2,740 feet. 
Two circuits of 3-0, seven-strand copper ca- 
ble are used, each circuit lying in a vertical 
plane and being completely transposed every 
ten miles. There has been no trouble from 
lightning. The distance between conductors 
is 13.3 feet. Strain-type insulators are used 
and very few have broken. There has been 
no trouble with swinging of conductors nor 
with oil switches. The power-factor is near 
unity, the connected load being of all kinds. 
Four 10,000-kilowatt generators are installed 
at Big Bend, Cal., each connected to a three- 
phase transformer of the same capacity. 
There is no appreciable corona. The tele- 
phone line is strung on tne towers from a 
grounded messenger cable. Reactance coils 
with the center point grounded are used at 
each end of the line and at the center, re- 
ducing the potential of the telephone line to 
less than 100 volts above ground. The line 


is transposed at every tower. Service is 
very satisfactory. 


SOUTHERN POWER COMPANY. 


Two lines of 161 and 96 miles; 100,000 
volts, sixty cycles. Voltage is stepped up 
from 44,000 with transformers connected 
delta on low-tension side and star on high- 
tension side, with neutral grounded. Over- 
head ground wires are used; one from peak 
to peak of the steel towers and one on each 
side, grounded at each tower. Conductors 
are 2-0 seven-strand copper and aluminum 
cables. Standard span is 600 feet; longest 
span 600 feet. There are frequent lightning 
storms which have produced a number of 
shutdowns. The only trouble with insulators 
has been due to hooks pulling out. There 
has been no trouble from switching. Elec- 
trolytic lightning arresters have been used 
with satisfaction. There is no telephone dis- 
turbance and no corona effects. 


GREAT FALLS POWER COMPANY. 


Length of line 282 miles; 100,000 volts, 60 
cycles. Two circuits are run on separate 
tower lines with telephone between. Two 
ground wires are clamped to the steel tow- 
ers. Transformers are delta-connected. The 
standard span is 600 feet and the longest 
span is 3.034 feet. The three conductors lie 
in a horizontal plane with no transpositions. 
They are No. 0 B. & S. gauge, copper cable. 
Lightning storms are frequent, but have 
caused no shutdowns. Suspension-type in- 
sulators are used and there have been no 
failures. The line is controlled by solenoid- 
operated oil switches, which are satisfactory. 
The power-factor is ninety-nine per cent. 
Electrolytic lightning arresters are used at 
both ends of the line and in the middle. 
These usually discharge during lightning 
storms and when high-tension switching is 
done. Corona was plainly visible when the 
line was started, but gradually disappeared. 
This is believed to be due to roughness on 
the surface of the wires which has gradu- 
ally burned off. The telephone line gave 
trouble until reactance coils were bridged 
across it with their middle points grounded 
at each end and at the middle of the line. 
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CENTRAL COLORADO POWER COMPANY. 


The transformers at the Glenwood power 
house and at substations are delta-connect- 
ed. At the Boulder power house they are 
star-connected with ungrounded neutral. 
Two ground wires are used. The standard 
span is 660 feet, the longest span 2,900 feet. 
There were ten interruptions from lightning 
during 1910. The records of the operating 
department are given. There has been no 
trouble with insulators. Where exposed to 
violent winds there has been difficulty due 
to lack of stability of the conductors. The 
spacing of conductors has had to be in- 
creased at some points. Oil-break switches 
are installed at substations, but not at the 
power stations. No difficulties have been 
experienced when switching either with or 
without load. The power-factor is close to 
unity. Aluminum-cell lightning arresters 
have been used with satisfaction. The tele- 
phone line is operated without disturbance. 

These papers were not read in full, but 
discussion was opened by Chairman 
Thomas, who mentioned some of the 
principal considerations which had been 
brought up and which represented the 
problems with which the transmission 
engineer had to deal. His difficulties 
were not due to high voltage such as 
used today, but higher voltages would 
involve considerable losses through co- 
rona effects. He devoted considerable 
time to the discussion of the wave mo- 
tion which might take place with lines 
on suspension insulators and the ele- 
ments affecting this, such as length of 
span, length of suspension, material of 
conductor, (copper, aluminum, steel 
ground-wire) the repulsion between 
different conductors on short-circuit, 
wind pressure, adjacent long and short 
spans, etc. 


M. H. Collbohm spoke of the danger 
arising from the use of ungrounded 
delta systems and stated that an alum- 
inum-cell lightning arrester had been 
blown up three or four times on such a 
system with which he had been con- 
nected, due merely to switching. 

P. M. Lincoln considered grounding 
the neutral through a resistance very 
desirable, the advantages 


more than 
counter-balancing the 


disadvantages. 
Some lines are grounded without a re- 


sistance and on some the ground is even 
used as a return cireuit. 

L. C. Nicholson agreed that it was 
desirable to ground through a resist- 
ance, a value of 1,000 ohms being suit- 
able for a 60,000-volt cireuit. This 
would limit the current to about forty 
amperes on short-circuit and such a 
value does not greatly disturb the line. 
An arcing ground is not maintained 
and he considered such a ground very 
dangerous especially when the are con- 
sisted of a capacity current rather than 
a power current. A current of this 
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value may pass without throwing out 
switches which are operated by ten- 
second relays. On the other hand, with- 
out a resistance arcing grounds may 
carry as much as 2,000 amperes, which 
is a dangerous value. Grounding more- 
over permits the sectionalization of the 
line since the current through the neu- 
tral shows the location of the ground. 

N, J. Neall stated that an unground- 
ed system requires higher insulation in 
order to maintain continuity of serv- 
ice. He thought it would be very de- 
sirahle to have the practice of the dif- 
ferent companies in tying in the 
branch lines and as to whether these 
were connected through oil switches. 
He quoted from the report of the com- 
mittee of the National Electric Light 
Association which stated that electro- 
lytie lightning arresters were satis- 
factory, but required careful attention. 
The lightning arrester was formerly re- 
garded in the same light as a fuse and 
its destruction in saving the other ap- 
paratus was considered proper, but the 
demand nowadays is for an arrester 
that will not only protect the appara- 
tus but remain intact itself. Mr. Neall 
also abstracted the .written discussion 
submitted by J. F. Vaughan. The lat- 
ter stated that since ground wires had 
been erected over the transmission line 
no trouble had been experienced. 

The session then adjourned. 

The seeond high-tension transmis- 
sion session was called to order shortly 
after 10 a. m, on Friday with David B. 
Rushmore in the chair. The first pa- 
per taken up was by W. L. R. Robert- 
son entitled “Solution of Problems in 
Sags and Spans.” This was followed 
by the paper by Perey H. Thomas en- 
titled “Sag Calculations for Suspended 
Wires,” and the paper by Harold Pen- 
der and H. F, Thomson entitled ‘‘Me- 
chanical and Electrical Characteristics 
of Transmission Lines.” 


SOLUTION OF PROBLEMS IN SAGS AND 


SPANS. 


The paper read by Mr. Robertson took 
+) the process of development of the solu- 
„on of sag and span problems making men- 
ne the fact that heretofore the solu- 
nee Were approximate and applied to cases 
to at the sag was very small as compared 
Made weit Several assumptions formerly 
ae were not exactly correct, and the re- 
a were only applicable to one material, 
topos a complete recaiculation of 
port. er kind of wire. In this paper the im- 
aa ap Gestion of large sag was espe- 
ree considered. A number of tables for 
ee ee of the approximate catenary 
i] Included. The effect of changes in 
"perature and stresg was taken up and a 
op metical Droblem was solved. Mr. Rob- 
oe defined sag as a difference in height 

*een the lowest point of the curve and 


the point of support; and in dealing with 
supports at different levels, reckoned the 
sag from the higher support. An interest- 
ing feature mentioned in connection with 
spans on supports at different levels is that 
when the vertex of the curve lies outside 
of the two supports, there is a small verti- 
cal force exerted on the lower 
tending to lift the support. 

SAG CALCULATIONS FOR SUSPENDED WIRES. 


The method of calculations taken up by 
Mr. Thomas gives special consideration to 
the semi-graphical method of calculating 
sags and strains in suspended wire. The 
scheme is simple and involves only simple 
slide-rule calculations. The method is 
based on the assumption that the conductor 
conformed to a catenary curve which is on- 
ly slightly in error of spans of short or 
moderate length. A short span was taken 
aS an example and in connection with 
curves, the effect of temperature, accumu- 
lation of sleet and ice and other disturbing 
causes were calculated. 


MECHANICAL AND ELECTRICAL CHARAC- 


TERISTICS. 


The paper prepared by Harold Pender 
and H. F. Thompson presented in a com- 
pact form the data and formulae with the 
method of deriving them, which are re- 
quired in the determination of both the me- 
chanical and electric characteristics of 
transmission lines. A set of charts was 
used with which the various mathematical 
operations could be rapidly done. The me- 
chanical characteristics and electric charac- 
teristics were taken up separately. In deal- 
ing with the first mentioned, the discussion 
was limited to the characteristics of a per- 
fectly flexible wire suspended from two 
fixed points. Two problems were taken up, 
the first being concerned with the tension 
at which a wire must be strung in order 
that the tension under bad conditions of 
ice and wind would not exceed a definite 
limit, and second, maximum vertical sag 
of wire when given variation in loading 
and temperature is assumed. Taking up 
electric characteristics, the losses were 
divided into the following factors: (1), 
the amount of power delivered; (2), the 
voltage at which the power is delivered; 
(3), the power factor at the receiving end; 
(4), the frequency of the system; (5), the 
kind of line—three-phase or single-phase; 
(6), the length of the line; (7), the size of 
the wires; (8), the material of the wires; 
(9), the temperature of the wires; (10), 
the arrangement of the wires on the poles; 
particularly their distance apart. Each of 
these, together with its inter-relation to the 
other items was separately considered, 
charts and mathematical formulae being 
used. 


Paul M. Lincoln opened the discus- 
sion, commending the papers which 
were presented, and in referring par- 
ticularly to the paper by Messrs. Pen- 
der and Thomson said that it is evi- 
dent that the old methods of calculat- 
ing the characteristics of sixty-cycle 
transmission lines up to 100 miles in 
length are preferable. Speaking of the 
solution of problems in sags Mr. Lin- 
eoln said that the parabola method 
seems to be the most satisfactory. Dis- 
cussing Mr. Thomas's paper further, Mr. 
Lineoln said that the author did not 
assume that there would be stretching 
in the supports, and that this must 
be taken-into consideration particu- 
larly where there are angles in the 


lines. 


support, 
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L. C. Nicholson added that there are 
questions which should determine the 
sag and spacing of conductors other 
than mechanical considerations such as 
the weight and size of wire. He said 
that it is usual practice simply to spe- 
cify the length of line and voltage and 
not take into consideration the other 
features. In regard to suspension in- 
sulators, Mr. Nicholson asked what 
strain a line would have to stand 
when one, two or three insulators are 
broken; or in other words what factor 
of safety has to be provided in order 
to take care of this condition. N. J. 
Neall spoke of the value of a full math- 
ematical treatment of the subjects as 
brought out in the papers presented. 

J. B. Balcomb stated that the maxi- 
mum stress produced by oscillation due 
to wind is a point that has been neg- 
lected in line calculations. He also 
spoke of the advisability of having a 
paper presented containing data on va- 
rious transmission lines throughout the 
country to test out the formulae pre- 
sented in the papers. 

W. E. Belcher continued the discus- 
sion, explaining the method of calculat- 
ing the transmission lines recently in- 
stalled in the vicinity of Colorado 
Springs. He explained that in using 
suspension-type insulators where the 
spans of wires are of unequal length, 
the horizontal component is greater in 
the longer spans than in the shorter 
spans. This accounts for insulators 
leaning back on transmission lines 
down hills. 

At this point a communication was 
read from the Indiana Steel Company 
explaining the reason for not taking 
the delegation which visited the plant 
on Thursday through the rolling mills. 
It was stated that owing to a larger 
party visiting the works than was an- 
ticipated the danger of going through 
the plant was too great to allow an in. 
spection. An invitation, however, was 
also extended to any parties who 
wished to make the trip hereafter. 

The paper by A. O. Austin entitled 
“The High-Efficiency Suspension In. 
sulator’’ was then taken up. 

THE HIGH-EFFICIENCY SUSPENSION 
LATOR, 


Mr. Austin’s paper discusses rather fully 
the considerations which led to the desigr 
of the high-efficiency type of suspension a 
Sulator. Shortly before 1904 considerable 
improvement had been made in design tO 
obtain higher flashover of the insulator a 
der storm conditions by giving the insu- 
lator large striking distances between su 
faces. This, however, was carried to. 
treme in some designs, according to he 
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author. The amount of depreciation which 
an insulator will stand and not lower its 
rating depends upon the excess in surface 
insulation between the points where the 
arc fcrms. In the pin-type insulator it is 
very difficult to obtain the same ratio be- 
tween surface resistance and the flashing 
distance, as a slight change in the distance 
or conditions varies the relative values 
to a large extent. In the suspension in- 
sulator, however, Mr. Austin believes there 
are more nearly ideal conditions. Analyz- 
ing the requisites of a high-efficiency insu- 
lator, Mr. Austin points out that in serv- 
ice the insulator must be regarded as a 
high resistance. The resistance of an in- 
sulator must be determined by taking the 
width into account as well as the length of 
leakage path. Surface resistance will vary 
directly as to length and inversely as to 
width. He points out that the petticoat 
is a very efficient way in wbich to increase 
surface insulation, for sixteen per cent of 
material added in the form of petticoats 
increases the resistance of the lower sur- 
face 100 per cent. In addition the petti- 
coat reduces the electrostatic capacity of 
the flange. This reduces the charging cur- 
rent and gives the section a forty-per-cent 
higher flashing potential without increasing 
the distance between cap and pin. Regard- 
ing the inclination or spacing of flanges, 
Mr. Austin states that the smaller the di- 
ameter, the greater the permissible incli- 
nation for maximum length efficiency. 
Where insulators of large diameter are 
used, the length efficiency will be lowered 
greatly with the inclination of the skirt or 
flange. The ability of the insulator to 
carry electrical stress was discussed, the 
author pointing out that in service, the 
insulator must withstand two classes of 
stress; that of the line at normal frequen- 
cy and voltage, and that of the high-fre- 
quency surge. In order to draw conclusions 
as to reliability in the insulator against 


The general session assembled at 10 
o’clock Friday morning. George F. 
Sever, chairman of the Meetings and 


Papers Committee, presided at this ses- 
sion. 


The first paper presented was by 
Ragnar Wikander, of Pittsburg, on the 
subject ‘‘Economical Design of Direct- 
Current Electromagnets.’’ 


DESIGN OF ELECTROMAGNETS. 


The design of an electromagnet for a 
given duty can as a rule be varied consid- 
erably, and while it is comparatively easy 
to design a magnet that will serve a cer- 
tain purpose, it requires careful considera- 
tion to find the most economical design in 
any given case. In some cases the most 
economical design of a magnet will be the 
one for which the annual cost of the energy 
which it consumes, added to the depreciation 
and the interest on the price, will be a min- 
imum. In other cases it is of importance 
that the magnet should be of compact de- 
sign and of light weight in order to be 
transported conveniently, or it may form 
part of some apparatus and should occupy a 
minimum of space. In Mr. Wikander'’s pa- 
per the investigations are limited to the de- 
sign of the cheapest, the most compact or 
the lightest direct-current magnet which 


can perform a given comparatively 


heavy 
duty. 


Both continuously and intermittently 
excited magnets are considered. The former 
must carry their current steadily without 
heating. For average conditions of the for- 
mer type, the most economical flux density 
is about 90,000 lines per square inch for 
steel or wrought iron. The paper gives 


puncture, time-puncture curves should be 
made. These can be obtained by noting 
the time that each puncture occurs after 
the potential has been applied and plotting 
the per cent of breakage in respect to time. 
Results of tests carried on with different 
types of insulators are given and in con- 
clusion Mr. Austin presents the following 
pertinent suggestions: Reliability in prac- 
tice depends on testing all insulators and 
connections, eliminating any weak mem- 
bers. Connections must be simple and pos- 
itive, otherwise where installed on the 
line, poor workmanship may lower the me- 
chanical reliability. High mechanical 
strength is obtained in the high-efficiency 
type by making the gripping surfaces ef- 
fective and developing the full shearing 
strength of the cement, permitting of very 
small metal parts. The electrical advan- 
tages of efficiency in design of the high- 
efficiency suspension insulator are greater 
dielectric strength, nigh surface insulation, 
and lower depreciation. The economical 
advantages are lower cost of production, 
lower weights, resulting in a saving in 
transportation and erection, greater length 
efficiency permitting of a saving in the 
height of towers and length of cross arm. 


E. E. F. Creighton stated that the 
methods of testing insulators generally 
consisted of flooding the insulator by 
brush discharges. In the laboratory, 
however, current was taken from the 
Leyden jar at a frequency of 1,000,000 
cycles per second and it was often true 
that insulators passing through the 
former tests successfully were punc- 
tured instantly when subjected to the 
laboratory test. He said that the gen- 
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many valuable data and calls attention to 
several considerations that must be taken 
into account to prevent a freakish design. 


This paper was not discussed. 

C. E. Magnusson, of Seattle, Wash., 
then abstracted the paper on ‘‘Electro- 
lytic Corrosion in Reinforced Con- 
crete,’ of which he and G. H. Smith 
were joint authors. 


ELECTROLYTIC CORROSION IN CONCRETE. 


In this paper Professor Magnusson and 
Mr. Smith discuss the ways in which cor- 
rosion of reinforced concrete is probably 
brought about by electrolysis and how it 
may be stopped. The question whether such 
corrosion can be brought about has been 
quite defintely settled by several investiga- 
tors, Who have shown that an electric cur- 
rent passing from the iron through the con- 
crete will cause corrosion where it leaves 
the iron and, if continued for a long time, 
will cause a crack in the concrete. Five 
explanations have been given: (1) temper- 
ature rise due to FR losses; (2) hydrostatic 
pressure at the anode due to current and 
change of solution density; (3) pressure 
from generated gases; (4) electrochemical 
change in the cement, destroying its co- 
hesive strength: (5) change of iron during 
corrosion to an oxide or salt, whose in- 
creased volume may, if continued, cause a 
sufficiently great stress to rupture the con- 
crete. The first three causes are not likely 
to produce any appreciable effects with the 
slight leakage currents met in practice. 
Numerous experiments were made to ascer- 
tain the probability of the fourth cause be- 
ing an important one; the results, although 
not ultimately conclusive, indicated that it 
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eral method of testing insulators does 
not give any indication of what they 
will do in actual service. He added 
that it was possible to design suspen- 
sion insulators in which the multigap 
feature entirely disappears. 


Paul M. Lincoln spoke briefly of the 
leakage in insulators and said that a 
higher flashover point is sometimes ob- 


tained when insulators are wet than 
when dry. 


Perey H. Thomas described some 
trouble which was encountered with 
high-tension lines in Colorado using 
multi-gap lightning arresters. This 
was in the year 1900 and in 1902 Mr. 
Thomas said that he had to do with the 
construction of a similar line in which 
the multi-gap arresters were arranged 
in a V-form and gave no trouble. He 
pointed out that it is indicated that 
high-tension lines should be kept as 
far apart as possible. 

E. M. Hewlett spoke briefly of some 
reasons for failure of insulators. He 
said that fatigue often alluded to in 
insulators was really low burning, and 
an imperfect vitrification. 

Mr. Austin in closing the discussion 


pointed out that punctures are largely 
due to mechanical defects. 


was not the prime cause. The authors con- 
clude that the fifth cause is the most im- 
portant one in producing cracks in the con- 
crete. Five methods present themselves for 
protecting the iron from electrolytic action: 
First by keeping the iron negative to the 
surrounding concrete, so it will be the ca 
thode in all cases; this cannot be done with 
certainty in commercial structures. By us- 
ing alternating current no electrolytic cor- 
rosion takes place and no damage unless 
very heavy currents cause heating effects. 
Filling the pores of the concrete with some 
nonconducting material, so as to prevent tne 
current flowing, can be done in the labora- 
tory, but not effectively in general practice; 
various waterproofing compounds may serve 
their purpose, but do not render the concrete 
a perfect insulator. By coating the fron 
with some metal like aluminum it is likely 
to be protected from corrosion, as the film 
formed on the aluminum acts as an insu- 
lator; an inexpensive and practical method 
of coating the iron with aluminum is neces- 
sary, however. Coating the iron bars with 
insulating compound or paint is effective 
for a time, but is probably not permanent; 
moreover, the layer of paint greatly reduces 


the shearing force.between the iron and 
concrete. 


B. McCollum, of Washington, D. C., 
stated that in some investigations on 
this subject made at the Bureau of 
Standards it was found that the region 
near the cathode in some concrete 
blocks was softened after being sub- 
jected to current at fifteen volts for 
about seven months. Hitherto it has. 
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been generally believed that corrosion 
is confined to the anode. He thought 
that aluminum protection for the iron 
is deserving of serious consideration. 
Other coatings are not reliable, how- 
ever; some thirty waterproofing com- 
pounds have been tested and found in- 
effective as electrolysis preventers. It 
was also found that the chief corrosion 
seemed to be due to presence of cal- 
cium sulphate in the cement; if this is 
left out of the cement the corrosibility 
is greatly reduced. Another theory of 
the cause of cracking in the concrete 
was that it is due to the migration of 
the SO, ions to the anode, thus caus- 
ing disintegration of the cement. All 
the investigations of the subject so far 
undertaken have been on a laboratory 
basis. It has not been conclusively 
proven that electrolytic corrosion of 
concrete is in practice an actual men- 
ace. 

E. W. Stevenson, of Wilkes-Barre, 
Pa., referred to a case cited in the 
Engineering News of June 8, in which 
the destruction was definitely asserted 
to be due to electrolytic corrosion. 
There was some dispute as to the 
source of the current, however. 

G. A. Hoadley, of Swathmore, Pa., 
suggested bonding of the reinforcing so 
as to get a metallic by-pass for the de- 
structive currents. 


A. S. Langsdorf, of St. Louis, Mo., 


said he does not believe that actual 
operating conditions give cause for 
alarm from electrolytic corrosion of re- 
inforced concrete, 

George D. Shepardson, of Minneap- 
olis, expressed the opinion that most 
of the disintegration that had been 
noticed was due to chemical or other 
purely local causes, 

Professor Magnusson briefly closed 
the discussion, Notice was given that 
written communications on the subject 
had been presented by Messrs. Barker 
‘nd Upson, Guy F. Shafer, and Maxi- 
milian Toch, 

«Wave Shape of Currents in an In- 
dividual Rotor Conductor of a Single- 
phase Induction Motor’? was the title 
of the next paper, which was presented 


In abstract by its author, H. Weichsel, 
of St. Louis. 


WAVE SHAPE OF ROTOR CURRENTS. 


iG. a ak paper is an analytical 
an individ € wave shape of the currents in 
chase ind ual rotor conductor of a single- 
sed i NI motor. Two methods are 
Thich resol estigation, that of G. Ferraris, 
felis rotary & single-phase field into two 

otating in opposite directions, and 


that used by V. A. Fynn, which considers 
alternating-current motor problems in 93 
manner akin to those of the direct-current 
motor. The results by both methods agree. 
Numerous curves are given for rotor mag- 
netizing and working currents. The stand- 
ard oscillograph cannot show a stationary 
picture of these curves, but by the photo- 
graphic method they can be reproduced in 
their exact shape. The wave shape consists 
of three current components. One is the rotor 
magnetizing current whose frequency equals 
that of line plus speed frequency. ‘The re- 
maining two are the two components of the 
rotor working current: one has line plus 
speed frequency and the other has slip fre- 
quency. Therefore two of the three current 
components have the same frequency, so 
that the total resultant rotor current is 
made up of two distinct waves, one with 
line plus speed frequency and the other 
with slip frequency. 


Theodore Hoock, in discussing this 
paper, thought that the derived equa- 
tions should be modified by considera- 
tion of the magnitude of the exciting 
current. 

A communication from A. S. Mce- 
Allister was presented in which he took 
exception to Mr. Weichsel crediting 
Fynn with the development of the 
method of treating alternating-current 
problems on a basis similar to those 
of the direct-current motor. 

In concluding the discussion Mr. 
Weichsel admitted he was in error on 
this point and said he would revise his 
paper to show that Dr. McAllister de- 
served the credit assigned to Fynn. 

At this point Professor Magnusson 
submitted resolutions of thanks to the 
local convention committee and to the 
hosts of the Institute to whom the great 
success of the Chicago convention was 
so markedly due. 

The next paper upon the program 
was on ‘‘The Choice of Rotor Diam- 
eter and Performance of Polyphase In- 
duction Motors,’’ by Theodore Hoock. 


POLYPHASE INDUCTION MOTORS. 


The theory of motor design has been thor- 
oughly treated, but a rational method for 
determining the influence of rotor diameter 
upon performance has been lacking. The 
object of this paper is to determine the 
proper ratio of core length to pole pitch for 
which each item of performance is best. The 
subjects leakage coefficient, copper losses, 
overload capacity and iron losses are sep- 
arately treated. The leakage coefficient is 
the ratio of the wattless component of no- 
load current to the current at stand-still. 
All the characteristics of the motor are im- 
proved by decreasing the leakage coefficient. 
Calling this coefficient “k” the maximum 
power factor is equal to 1/(1+2k). The 
leakage coefficient becomes a minimum 
when the total slot plus zigzag leakage is 
equal to the total end-connection leakage. 
The ratio of the dimensions of the pole face 
are worked out for values of D'I of 300,- 
000 and 2,000. The investigations show the 
opposing influence of pole-face proportions 
upon power-factor and losses, and that for 
every rating there is one ratio of diameter 
to core length for which the performance 
becomes a maximum. A table is given 
showing the ratio for which power-factor 
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apparent efficiency, and copper loss assume 
the best values for given Dl. Various. 
other factors must influence the final de- 
sign. 


E. F. W. Alexanderson regarded this 
paper as a contribution of great value 
from the educational standpoint, but 
did not consider that it would be of 
much help to the designer, either in 
saving time or improving his design. 
He considered the leakable coefficient 
an unfortunate term to apply to the 
ratio of magnetizing current to short- 
circuit current, as this is one of the 
fundamental characteristics of a ma- 
chine. Written discussion was submit- 
ted by S. Haar covering somewhat the- 
same ground as Mr. Alexanderson and 
it was not read in full. 

C. J. Fechheimer took exception to 
the author’s statement that the dimen- 
sions of motors are not limited by the 
temperature rise, but by performance 
and flux-density. In designing twenty- 
five-cycle motors he had found that cost 
and temperature rise were the limita- 
tions in design. He favored smaller 
diameters and saw little value in the 
complicated formulas which had been 
derived. 

H. Weichsel considered the results in 
the paper of fundamental value in the 
first lay-out of design. He favored the 
use of leakage coefficient rather than 
the leakage reactance in work of this. 
kind. The ratios given by the author 
would be very helpful in giving a clue 
to the best design under any given con- 
ditions. He stated that the cheapest 
machine is not the one which uses the 
least material, but the one which makes. 
use of the greatest number of standard 
parts. 

Mr. Hoock closed the discussion by 
answering some of the objections which 
had been raised. He admitted that it 
was not strictly true that the tempera- 
ture rise did not limit the design, but 
stated that other limitations kept the 
influence of heating in the background. 
He also spoke of the problems of venti- 
lation and noise and stated that no 
means had been devised for predeter- 
mining of the latter. 

The two final papers of the session 
were discussed together. J. R. Craig- 
head presented the first paper, entitled 
‘The Application of Current Trans- 
formers in Three-Phase Circuits.” The 
other paper, by E. C. Stone and R. 
W. Atkinson on “The Cost of Trans- 


Ane “ wigs ? 9? x 
former Losses,” was presented by Mr 
Atkinson, 


pal 
; 
| 
b 
l 


eens > 


66 ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


CURRENT TRANSFORMERS. 


The secondaries of two or three current 
transformers whose primaries are supplied 
from the lines of a three-phase circuit are 
frequently interconnected to save room, 
simplify wiring, and diminish cost. In this 
case the equivalent load carried by the cur- 
rent transformer secondary can not be de- 
termined in the simple manner that applies 
to an ordinary series connection, since the 


devices used in a series circuit may consti- 


tute a very different equivalent load when 
used in an interconnected circuit. An un- 
derstanding of the equivalent load carried 
by each transformer is necessary in order 
to determine suitable limits of load from re- 
sults of tests made in the ordinary manner. 
The term “equivalent load” is used to indi- 
cate the load carried py the secondary of 
a current transformer where this may differ 
from that obtained by combining in series 
the resistances and reactances of the dev- 
ices used. In interconnecting secondary 
loads for current transformers, the load is 
placed in the form of a Y, the differences 
between the various interconnections arising 
from the various methods of connecting the 
transformer secondaries to the three load 
terminals. The following causes may 
change the equivalent secondary loads car- 
ried by the transformer without any altera- 
tion of connections: (1) change in the 
relative amounts of current in the primary 
lines; (2) change in the phase angle be- 
tween currents in the primary lines. Vari- 
ations of load due to these causes are un- 
avoidable, and a reasonable margin should be 
allowed for their effect in planning an instal- 
lation. The following causes control the 
amount of equivalent secondary load car- 
ried by the current transformers, and are 
the real basis for selecting combinations 
which will operate properly on three-phase 
circuits: (1) the amounts (volt-amperes or 
impedances) of the secondary loads; (2) 
the power-factor of each of these loads and 
the relation of these power-factors to one 
another; (3) the number and method of 
connection of the current-transformer sec- 
ondaries. Consideration is given to each of 
the chief conditions arising from the above- 
mentioned variations. 
Two transformers, straight and cross-con- 
nected, and three transformers star-con- 
nected, are considered. Unbalancing of 
primary currents has a general tendency to 
increase loads on interconnected current 
transformers, and where the circuit is 
known to be unbalanced to an unusual de- 
gree, interconnections should be avoided or 
the loads connected to the secondaries should 
be kept considerably below the amounts 
allowable under balanced conditions. The 
exact volt-amperes and power-factor of the 
equivalent loads of a two-transformer com- 
bination may be obtained from the form- 
ulas. The results for a three-transformer 
combination cannot be exactly calculated 
from the volt-amperes and power-factor of 
the separate loads, because the character- 
istics of the transformers themselves affect 
the division of the load among them. This 
circuit may be changed by the addition of 
a common return lead to three simple series 
circuits, whose volt-amperes and power-fac- 
tor are easily obtainable. This is the bet- 
ter connection except where the load in one 
line is an overload for one transformer, 
when the interconnected combination divides 


The industrial power session was 
called to order by President Jackson 
about three o’clock Wednesday after- 
noon, Without further preliminaries 
he called upon Arthur C. Eastwood to 
read his paper entitled ‘‘Control for 
Direet-Current Motors.” 


the load in such a way as to relieve the 
overloaded transformer. 


COST OF TRANSFORMER LOSSES. 


The cost of the losses occurring in a 
transformer is of the same order of magni- 
tude as the cost of the transformer itself 
and should receive the same amount of con- 
sideration. The elements of cost are: (a) 
iron loss, involving consumption of energy 
in transformer, station and line capacity to 
take care of such energy; (b) magnetizing 
current, involving copper loss in generator 
and line, generator and line capacity to take 
care of this magnetizing current; (c) copper 
loss, involving consumption of energy in 
transformer, station and line capacity to 
take care of such energy; (d) fluctuating 
secondary voltage, causing shortening of life 
of lamps. On account of the uncertain fac- 
tors, the investigation can be only approx- 
imate. Magnetizing current and regulation 
are the new features not usually considered. 
The different elements are fully discussed, 
and it is shown that of the total cost iron loss 
constitutes 40 to 70 per cent, copper loss 30 
to 50 per cent, magnetizing current 1 to 30 
per cent, and regulation 1 to 10 per cent. 
Copper loss has a less cost than iron loss, 
due to shorter duration and to diversity fac- 
tor. Cost of magnetizing current is the 
most variable factor, and is shown to 
be of considerable importance in many 
cases. In the appendix, formulas are 
derived for the different costs and a 
comparison made between transformers 
of low and high efficiency. The capital- 
ized losses are shown to exceed the first 
cost, so that a saving of ten per cent in 
losses is of greater value than ten per cent 
reduction in first cost, and the high eff- 


ciency transformer is the cheaper. A dis- 


cussion is given showing the general rela- 
tion of the cost of the losses to the amount 
of material in the transformer. It has been 
found that for a given amount of material, 
as the ratio of the losses is varied, the cop- 
per loss of the transformer increases faster 
than the iron loss decreases, thus making 
the total loss larger, the larger the ratio of 
the losses. The amount of material in the 
transformer increases faster than the losses 
are decreased, when the losses are varied by 
varying the size of the transformer. For 
lighting transformers, the amount of active 
material varies inversely as more than the 
third power of the loss. 


The discussion of these two papers 
was opened by A. H. Pikler, who stated 
that there had been little change in the 
design of transformers since the first in- 
stallation twenty-seven years ago in 
Hungary. The changes that have been 
made in design were due principally to 
changing conditions such as the cost of 
labor. He considered the paper very 
valuable and thorough. As a low-grade 
transformer can be made very cheaply 
it is necessary to point out such facts 
as are contained in the paper to buyers, 
in order that they shall realize the de- 
sirability of purchasing good apparatus. 


Industrial Power Session. 


AUTOMATIC MOTOR CONTROL FOR DIRECT- 
CURRENT MOTORS. 


Obviously the ideal arrangement for start- 
ing or reversing a motor is a starter that 
will do the thinking for the operator. In 
the case of any motor-driven machine or tool 
there is a maximum safe accelerating cur- 
rent which should not be exceeded. The 
ideal starter or controller should be so ar- 


Vol. 59—No. 2 


He referred to the specifications issued 
by the Bureau of Standards as helping 
toward this end. It is the competition 
between manufacturers and not the de- 
mand of customers which stimulates im- 
provement in design. He spoke of the 
relation of power-factor to core loss and 
pointed out how a high power-factor did 
not of itself indicate any superiority. 

W. C. Smith submitted some written 
discussion pointing out that with the 
present grades of transformer, deprecia- 
tion had been very much reduced, and 
that with the ever lessening cost of elec- 
trical energy this item was of very much 
more importance than operating losses. 
A change in life of ten to twenty years 
is equivalent to a difference of sixty-nine 
per cent in the cost. He thought that 
the near future would see a rise in oper- 
ating temperatures. The maximum 
allowable temperature has already been 
increased from eighty to ninety degrees 
and would be likely to rise to 125 de- 
grees if suitable insulating materials 
could be obtained. 

E. A. Wagner thought that the value 
of the relations and formulas given in 
the paper would depend largely upon 
their proper interpretation. Magnetiz- 
ing current is not proportional to core 
loss and in the example given by Messrs. 
Stone and Atkinson the difference in 
cost would be in the opposite direction 
if proper values were used. The tend- 
ency in transformer design is toward 
the use of higher flux densities. 

H. B. Gear spoke from the point of 
view of the operating engineer. The 
monthly core losses in the system of 
the Commonwealth Edison Company 
amount to half a million kilowatt-hours, 
but with cheap power this was a small 
item compared to the life of the trans- 
former and its depreciation. The pres- 
ent design of a transformer is different 
for power and lighting circuits, since 
the time in use differs widely in these 
two cases. A compromise is effected by 
picking out transformers which are 
suited to the average load-factor of the 
` system. 

Mr. Atkinson then made a brief re- 
ply and the session adjourned. 


ranged that this maximum safe current can- 
not be exceeded. It should also be so ar- 
ranged, in the interests of efficiency both 
as to current and to time, that the current 
during acceleration will be kept as closely 
as practicable up to the safe maximum val- 
ue. Mr. Eastwood describes some recent 
developments in automatic motor control of 
the current-limiting type. The magnetic 
switches which control the acceleration are 
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series wound, and their windings are con- 
nected in series with the motor to be con- 
trolled, This type of controller is made 
possible by the development of a magnetic- 
ally-operated switch. This switch acts not 
only as a switch for closing a circuit and 
jolding it closed, but acts also a current- 
limit relay or so-called “throttle.” If the 
current which flows through the winding of 
the switch is below a certain critical value 
the switch will close instantly, while if the 
current is above this critical value the 
switch will “lock out” or refuse to close till 
the current has been reduced to the critical 
value. Means are provided whereby the crit- 
ical value of current below which the switch 
will close and above which the switch will 
lock out may be readily adjusted, thereby 
adjusting the accelerating current taken by 
the motor. 


The discussion was opened by H. 
E. Murphy, who described a rugged 
form of motor control, the principal 
operating feature of which depends 
upon the elimination of contact points 


and the employment of a solid rolling 


contact surface, the action of the 
switch feature being controlled by a 
balanced magnetic pull. The switch 
member has a pivoted joint, the lever 
arm of which is acted upon by two 
paths of the magnetism engendered by 
the series coil. 


Mr. Eastwood in reply to a question 
respecting whether the current-limit 
control he had described had been ap- 
pled to alternating-carrent circuits, 
said that some experiments had been 


carried out and there was considerable 
promise of success. 


The paper entitled ‘‘Limitations of 
Rheostat Control,” by L. L. Tatum, 
was then read. 


LIMITATIONS OF RHEOSTAT CONTROL. 


Fineness of stepping over a wide range 
affects the size of the rheostat by increasing 
ne Watt-dissipating material, as well as by 
aoe the number of switching points. 
HG steps tend to cheapen the rheostat, 
: there are limits in this direction which 
Will be discussed under contact limitations. 
Tie b generator is capable of voltages 
ae adove normal, a fixed step of resist- 
in oe in economy of wattage capacity 
A eostat without approaching the con- 
a protects the machine from ex- 
e heating of fields, and prevents ex- 
ale on the line. For use with 
alte is voltage regulators which require 
Stes ee of generator excitation, coarse 
‘round er most of the range with fine steps 
ilies bee for possible hand regulation, 
Another ; size of the rheostat materially. 
aa ‘ ass of rheostatic device very sim- 
the: late r functions to the field rheostat is 
even ba immer. Here the conditions are 
ai thie ied defined than for the rheostat, 
ca, ae ts Connected across a con- 
definitely ay supply in series with a quite 
eral limit hown resistance. The same gen- 
er the oon apply, however: The coars- 
the the ePhing the smaller and cheaper is 
Witte co The limiting features in re- 
rent ince appear in getting the cur- 
Heat can b and getting the heat out of it. 
duction ; e dissipated by radiation, by con- 
Case of re by convection currents. In the 
lirely at Osed resistances it is almost en- 
terior eee from the wire to the ex- 
final di race. In the majority of cases. the 

8position of the heat is into the air, 


the greater portion of this being by convec- 
tion currents at ordinary temperatures, al- 
though at high temperatures, radiation plays 
a very important part. Since practically all 
of the heat from a rheostat must be carried 
away by the air the actual design for a 
given limiting temperature both of issuing 
air and of rheostat exterior must be based 
on the laws of ventilation. The highest ef- 
ficiency occurs when for a given amount of 
resistance material the quantity of air 
passed through the rheostat becomes a max- 
imum. Vertical flues are more effective 
than horizontal baffles. The higher the tem- 
perature of the flue the more rapid the 
convective air currents and the greater the 
permissible watts for a given top area. 
What shall we take as a limit? Pieces of 
paper, wood, cloth, etc., begin to char at 
about 225 degrees centrigrade, or 200 de- 
grees rise above the usual room tempera- 
ture. A 150-degree centigrade rise would 
then seem to be a safe point to choose for 
a limiting temperature. But this limit need 
only apply to the parts of the rheostat 
which may come in contact with external 
objects. With embedded rheostats this 
would mean the case. In the open type, 
the resistor itself would be measured. But 
where the resistor is provided with a frame 
and has screens to prevent the entrance of 
foreign combustible material into the en- 
closure, the temperature limit of 150 degrees 
rise shculd apply only to the top or hottest 
part of this frame. The interior heating 
surfaces or flues should be permitted, say, 
double this, or 300 degrees centigrade rise. 
There would then still be a considerable fac- 
tor for unforeseen overload before reaching 
a red heat, which occurs at from 500 to 600 
degrees centigrade. 


There being no discussion the paper 
entitled ‘‘Control of High-Speed Elec- 
tric Elevators’ was read by the au- 
thor, T. E. Barnum. 


CONTROL OF HIGH-SPEED EEECTCIC 
ELEVATORS. 


The service to be rendered by an elevator 
depends upon the number of passengers car- 
ried and the number of floors served; and 
is limited by the time taken by passengers 
entering and leaving the car, and the time 
required for acceleration and retardation, as 
well as the actual time spent in traveling at 
full speed. The speed and service varies in 
the different types of buildings, the elevator 
in the smaller office building being required 
to start and stop frequently, while in the 
larger office building high-speed express ele- 
vators must be employed as well as those 
serving every floor. Two types of electric 
elevators have been developed to meet these 
services: one, the worm gear drive with 
moderate speed motor; the other, the gearless 
drive with special slow speed motor. The 
worm gear drive is used with a winding 
drum for short rises, and with the traction 
type of hoist when the rise is large. While 
the use of the worm gear results in a loss 
in efficiency from the motor to the load, this 
loss can be reduced to a reasonable amount 
by a correct cut worm and worm gear, and 
the use of ball thrust bearings. The gear 
drive permits the use of a moderate speed 
motor of low cost, and high efficiency; and 
what is most important, with a wide range 
of speed control by field resistance. This 
Speed control gives economical operation at 
a comparatively low speed and with certain 
classes of elevator service results in such 
an increase in electrical efficiency as com- 
pared to the gearless motor as to Offset en- 


_tirely the loss due to the gear drive. 


Mr. Barnum emphasized the desira- 
bility of keeping the shunt field par- 
tially excited, as where the elevator 
had to be started quickly from rest, 
and frequent starts made, the time 
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consumed in building up the field was 
considerable and the power input was 
also greatly increased if residual mag- 
netism only was depended upon. 

The paper by Wilfred Sykes entitled 
‘Electrically Driven Reversing Roll- 
ing Mills’’ was read by the author, 


ELECTRICALLY DRIVEN REVERSING ROLLING 
MILLS. 

This papr describes’ the application of 
electricity to reversing rolling mills and 
pays particular attention to the use of fiy- 
wheels which store up energy in the case 
of rapidly fluctuating loads, improving the 
operation from the motor standpoint. The 
author considers the Ilgner system an ideal 
arrangement for a plant of this character, 
and tables are given showing the operating 
features of thirty-two mills of this type 
which have been installed or ordered in 
Europe and three in this country. With re- 
spect to the reason why reversing mills are 
used at all the author believes that when 
a mill has to roll a large number of differ- 
ent sections and operates only for a short 
time on one particular class of work, the 
two-high mill is much more convenient than 
a three-high mill, and the economy of the 
reversing mill with intermittent work is 
higher than that of the continuous running 
mill, principally on account of the elimina- 
tion of friction load when the mill is not in 
operation. The paper also describes the 
control of roll motors, discussing the various 
features of control. Respecting the efficien- 
cy of the reversing mill, Mr. Sykes figures 
that under the most favorable conditions the 
steam-driven reversing mill will take at least 
fifty per cent more steam than an electri- 
cally driven mill. The paper describes the 
reversing mill at the plant of the Illinois 
Steel Company. The roll motors are oper- 
ated from a motor-generator set consisting 
of a 1,300-horsepower induction motor, 6,600 
volts, twenty-five cycles, coupled to a double- 
commutator shunt-type generator and two 
flywheels, each weighing 100,000 pounds. 
The synchronous speed of the set is 375 
revolutions per minute, the peripheral speed 
of the flywheel being 15,500 feet per minute. 


This paper was discussed briefly by 
G. A, Balling, F. G. Gasche. and R 
Tschentscher. Mr. Tschentscher made 
a number of very interesting points 
with respect to two-high mills and 
made the statement that to some ex- 
tent the reversing mill plant of the 
Illinois Steel Company at South Chi- 
cago recently antedated anything that 
had been installed abroad. It was his 
opinion that the two-high mill had an 
advantage in its ability to be stopped 
instantaneously in case of trouble and 
its lower maintenance eost. It eould 
handle a greater variety of raw prod- 
vets and turn out the largest amount 
of finished material. There was less 
roll friction and = consequently less 
power necessary. 

The further discussion, although des- 
ultory, indicated that there was a de- 
cided impression, among mill men, that 
the electric drive was surely taking the 
place of steam-driven mills, the result- 
ing economy of the motor drive in the 
saving of power more than offsetting 
the high first cost of installation. 
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The closing session of the conven- 
tion was held under the auspices of the 
Educational Committee on Friday after- 
noon with Chairman Langsdorf pre- 
siding. A paper by Ralph D. Mershon, 
entitled ‘‘Tentative Scheme of Organ- 
ization and Administration of a State 
University,’’ was, in the absence of the 
author, abstracted by Prof. J. H. Hunt, 
of Ohio State University, in respect to 
which institution Mr. Mershon’s efforts 
have been directed. 


ORGANIZATION OF STATE UNIVERSITY. 


Aa scheme of organization for a state 
university was drafted wita the idea of 
provoking discussion which would lead to 
a revised workable organization. In the 
proposed scheme the president is the ex- 
ecutive head of the university and has the 
necessary authority. He is the representa- 
tive and general executive of the board of 
trustees and has the responsibility of en- 
forcing all rules and regulations made by 
‘ne board and by the faculty. He is also 
ereofivio chairman of the university council 
and of the faculty, but has no vote in either 
except in case of a tie. The university fac- 
ulty is the legislative body in all matters 
relating to the conduct and control of the 
students. It is made up of the deans of the 
several colleges and of instructors of rank 
as high as associate professor. TLe uni- 
versity council is made up of the deans 
and, with the president, forms the executive 
body. The deans are appointed Ly the 
president and teaching is left optional with 
them. An alumni advisory board consists 
of alumni of ten years’ standing elected by 
members of an alumni association. Its ap- 
proval is necessary to appointments to any 
position in the university. It is also ex- 
pected to appoint visiting committees to 
aid the various departments of the univer- 
sity by suggestion, advice and financial in- 
fluence. A superintendent of grounds, re- 
porting directly to the president, is respon- 


sible for buildings, grounds, power, heating, . 


etc. Each college faculty has charge of 
minor legislation relating to its own col- 
lege. A students’ advisory board may bring 
matters to the attention of the president 
and on his request advise with the council, 
the faculty or the alumni board. Budgets 
are to be made up by each dean after con- 
sultation with the heads of departments and 
the council shall adjust these before presen- 
tation to the board of trustees. 


The discussion was opened by A. H. 


The twenty-eighth annual convention of 
the American Institute of Electrical Engi- 
neers was opened by a brilliant reception 
and dance at 8:30 p. m., Monday, June 26. 
Among other entertainment features was the 
luncheon at the Western Electric Company's 
Hawthorne works and a visit to the Com- 
monwealth Edison Company’s power house 
on Tuesday, the Electric Club luncheon at 
noon on Wednesday, and a reception to the 
ladies at the Art Institute Wednesday after- 
noon. This was followed by a boat trip on 
Lake Michigan on the steamer United 
States. On Thursday a visit was made to 
the plant of the Indiana Steel Company at. 
Gary, Ind., and luncheon was served for the 
ladies at the South Shore Country Club. 

On Thursday afternoon Louis A. Fergu- 
son gave a luncheon to the past-presidents 
of the Institute who were present. This 
was a most delightful affair. 


Educational Session. 


Ford, who stated the three functions of 
a State university to be (1) the train- 
ing of men and women for useful serv- 
ice; (2) the search for knowledge; (3) 
the dissemination of knowledge. The 
organization should be such as to best 
meet these ends. He approved the pro- 
posal for handling the budget, but 
thought that while the alumni board 
would be excellent it was not a feasi- 
ble scheme. Any new plan should aim 
to overcome the present defects in or- 
ganization which usually are divided 
authority as-between pedagogic work 
and finances and the menace of politics 
in state boards and lack of feeling of 
trusteeship. Professor Ford then pre- 
sented his own scheme of organization 
in which the board of trustees dealt 
only with the president. under. whose 
jurisdiction were the secretary, treas- 
urer, university council and university 
faculty. Under the university council 
are the deans of colleges and the deans 
of preceptors; the latter are designed 
to meet the requirements of supervision 
of students’ activities, control of dorm- 
itories, ete. ni 

C. Francis Harding considered the 
curriculum of study of greater impor- 
tance than the scheme of organization. 
The latter might well be modeled after 
that of an industrial corporation. 
There was no standard which would 
suit the different conditions found in 
different places. He considered alumni 


advisory boards a good proposal, but 


thought the membership should be lim- 
ited to four or five men who should act 


only in an advisory capacity and not 
have a veto power. 

B. RB. Brackett argued against 
strengthening the influence of the alum- 
ni. Such a scheme would encourage 


Convention Notes. 


The luncheon tendered the American In- 
stitute of Electrical Engineers:by the Elec- 
tric Club of Chicago was one of the most 
successful functions of the convention enter- 
tainment. The luncheon was given in the 
grand ball room and in the smaller ball 
room adjoining, and covers were laid for 
over 500 guests. During the repast there 
was a vocal and instrumental entertainment 
and the guests were extended the right hand 
of fellowship in a well chosen address by 
Homer E. Niesz, president of the Electric 
Club. Responses were made by Dugald C. 
Jackson, president of the Institute, and 
Gano Dunn, president-elect of the Institute. 
Mr. Dunn spoke very feelingly respecting the 
generosity of the Chicago people and the 
fine spirit of cordiality and open-heartedness 
which had been exhibited. He hoped that 
the spirit of broad-mindedness that was 
everywhere apparent would prove a lesson 
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inbreeding. The proposed alumni board 
should not have too much power as 
alumni sentiment is not usually very 
progressive. He thought the adminis- 
tration could be better improved from 
the outside. 

A. S. Langsdorf thought that the fac- 
ulty had too subordinate a rôle in Mr. 
Mershon’s scheme and the powers of 
the president and advisory board were 
too much exaggerated. One of the 
present troubles is that the president 
has too much power. He thought the 
curriculum generally needed attention 
rather than the methods of administra- 
tion. 

G. D. Shephardson considered the 
proposal inadequate at both ends of 
the organization. One trouble now is 
that state work is not sufficiently con- 
centrated and there should be a greater 
unification among the different fields 
of activity. He considered that the 
alumni board should have only advisory 
power and not any appointive cr veto 


_ power. 


M. C. Beebe considered that one of 
the difficulties had been that the organ- 
ization had not kept up with the rapid 
growth of the state universities. The 
University of Wisconsin is now trying 
a scheme in which there are two heads, 
one of these being a business mana- 
ger who looks after only the material 
affairs of the university. He thought 
that faculties would usually like to be 
relieved of supervision of student ac- 
tivities, but did not know whether that 
was feasible. 


After some brief remarks by Secre- 
tary Pope, P. M. Lincoln, who was the 
senior vice-president present, took the 
chair and adjourned the convention 
sine die. 


and that the members of the Institute would 
take away from Chicago and from the Elec- 
tric Club luncheon a regard for this spirit 
which would pervade the work of the council 
and of the committees during the present 
administration and forever after. 

Those present at the speakers’ table in- 
cluded Homer E. Niesz, president of the 
Electric Club: Dugald C. Jackson, president 
of the American Institute of Electrical En- 
gineers: Gano Dunn, president-elect; John 
F. Gilchrist, president of the National Elec- 
trict Light Association; the following past- 
presidents of the Institute: John W. Lieb, 
Jr.. Charles F. Scott, Bion J. Arnold, C. P. 
Steinmetz, F. B. Crocker, T. C. Martin, 
Frank J. Sprague, S. S. Wheeler and L. A. 
Ferguson: Ralph W. Pope, secretary of the 
Institute: F. L. Hutchinson, assistant sec- 


retary! Geo. F. Sever. H. M. Wilson and 
A. A. Gray. 


July 8, 191] 


Tuesday afternoon was devoted to a 
circular inspection tour. A special 
Burlington train of six coaches left 
the Union Depot at 12:55 p. m. and 
carried the Institute members and 
guests to the Hawthorne works of the 
Western Electric Company. Here 
luncheon was served at 2 o’clock in the 


large dining room to the accompani- . 


ment of stirring music by the Western 
Electric Band, An inspection of the 
power house and several departments 
of the company’s works was then 
made, At 3:30 p. m. the train was 
again boarded and carried the party 


cial train back to the Union Depot, al- 
though many returned by boat on the 
river, all reaching their hotels shortly 
after six o’clock. 

On Thursday afternoon there was 
an excursion to the immense electri- 
cally operated works of the Indiana 
Steel Company at Gary, Ind. A spe- 
cial Lake Shore & Michigan Southern 
train of eight cars, provided by the 
General Electric Company, left the 
La Salle Street station at 2 o’clock and 
arrived at the works at 3:20 p. m. An 
inspection tour of gondola cars was 
drawn up alongside. To this the party 
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Wednesday evening before the lake 
trip. Bion J. Arnold acted as toast- 
master; brief addresses were made by 
Dugald C. Jackson, Gano Dunn, W. L. 
Abbott and G. D. Shepardson. Thirty- 
seven persons were present, including 
the wives of several members. 
THE BYLLESBY DINNER, 

One of the important functions of 
the convention week was the dinner 
given by H. M. Byllesby at the Chi- 
cago Club on the evening of Thursday, 
June 29. There are before the busi- 
ness men of this country, particularly 
those engaged in financing and oper- 


do the main entrance of the Fisk Street 
station of the Commonwealth Edison 
Company. Small groups were formed, 
ach in charge of a uniformed guide, 
who piloted his party through the 
boiler and turbine rooms, the new 
reactance compartments and the 
switch house. In a large tent on the 
lawn west of the switch house 
Tefreshments were served. Two boats 
Vere provided for taking the visitors 
across the river to the company’s 
Quarry Street station, where other 
eles took the groups through this 
a! station also. Recrossing the 

er. most of the party took the spe- 


ELECTRIC CLUB LUNCHEON. 


transferred and was taken among 
many of the interesting features of the 
works, including the coke ovens, ore 
dock, blast furnaces, power house and 
open-hearth furnaces, thus giving the 
visitors an excellent idea of the great 
extent of the works. At 5 o’clock the 
party left Gary on the special train, 
on which refreshments were served 
during the return to Chicago. 

A feature much enjoyed by those 
who were privileged to attend was the 
dinner given by Institute members of 
the honorary engineering fraternity, 
Tau Beta Pi. This was given in the 
Rose Room of the Hotel Sherman on 


ating public-service corporations, ques- 
tions of the most vital importance, 
dealing with the relations of the com- 
pany with its customers, involving the 
security of the investments placed in 
these enterprises, and in fact the ulti- 
mate success which shall obtain in this 
business. 


This dinner brought together the leading 
capitalists and financiers of the City of 
Chicago and the engineers of the United 
States who have been most prominently 
identified with the developments of the elec- 
trical industry for the past thirty years. the 
heads of the large local dailies. the repre. 


sentatives of the leading technical journal's 


and the operating managers of many of the 
most prominent central stations in the coun- 
try. The table was beautifully arranged in 
a figure eight, the two loops having for 
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their picture pieces limpid pools of water in 
which gold fish flashed about and upon the 
surface of which floated many forms of elec- 
trically operated watercraft in miniature. 
Traversing the entire scroll of the figure 
eight was a miniature electric railway with 
the customary telegraph poles and wires 
alongside, supplemented by a miniature 
wireless telegraph station. Over the heads 
of the guests there floated a model of a 
Wright aeroplane and in one of the pools 
there was an electric fountain which flooded 
the room with colors of every description. 
The dinner service was elaborate and the 
favors were buds of American beauty roses. 

Among those present were the following: 
Reginald Belfield, London; Samuel Insull, 
Chicago; Dugald C. Jackson, Boston, Mass.; 
Hugh M. Wilson, New York; S. S. Wheeler, 
Ampere, N. J.; Gano Dunn, Ampere, N. J.; 
F. B. Crocker, Ampere, N. J.; E. W. Rice, 
Jr., Schenectady, N. Y.; C. W. Stone, Schen- 
ectady, N. Y.; D. B. Rushmore, Schenectady, 
N. Y.: Frank J. Sprague, New York; B. E. 
Sunny, Chicago; M. B. Starring, Chicago; 
J. L. Woodbridge, Philadelphia; Francis 
Smith, Boston; George F. Sever, New York; 
C. F. Scott, Pittsburg; Paul Lincoln, Pitts- 
burg; J. H. Finney, Washington, D. C.; A. A. 
Brown, Pittsburg; L. A. Ferguson, Chicago; 
P. Junkersfield, Chicago; T. C. Martin, New 
York; J. J. Abbott, Chicago; B. J. Arnold, 
Chicago; Frank Baker, Chicago; Horace G. 
Burt, Chicago; E. G. Cowdery, Chicago; 
Charles G. Dawes, Chicago; J. B. Forgan, 
Chicago; W. A. Fox, Chicago; W. J. Hag- 
enah, Chicago; James C. Hutchins, Chicago; 
J. W. Johnson, Chicago; Frank Jones, Chi- 
cago; W. E. Keily, Chicago; A. A. Gray, 
Chicago; H. H. Kohlsaat, Chicago; E. W. 
McKenna, Chicago; George M. Reynolds, 
Chicago; Reverend H. Page, Chicago; Theo 
dore Robinson, Chicago; John C. Schaffer, 
Chicago; E. D. Sewall, Chicago; W. F. M. 


Goss, Champaign, Ill.; H. M. Byllesby, Ar- - 


thur Huey, O. E. Osthoff, Harold Almert, J. 
S. Cummins, Elmer Dover, B. J. Mierlein, 


W. H. Hodge, R. S. Hunt, J. J. O’Brien, F. ° 


W. Stearns, W. R. Thompson and R. E. Wil- 
sey, of H. M. Byllesby & Company. 


After the repast was served, Mr. Byllesby, 
acting as toastmaster, called upon the Rev- 
erend H. Page, who invoked the divine 
blessing. Mr. Byllesby then said that his 
purpose in bringing this assemblage to- 
gether was so that the engineers who had 
been responsible for so much of the devel- 
opment which had taken place in the elec- 
trical industry might get better acquainted 
with the financial men who were standing 
behind the inventions of the engineer and 
finding the money with which to continue 
these developments. Things were changing 
mightily today and business was being built 
up upon a scale which was far beyond the 
dreams of men a few years ago, but the 
great aggregations of capital and the large 
operating institutions were the natural out- 
come of the one-man firm and the simple 
partnership. It was necessary that the en- 
gineer, the capitalist and the people whom 
they would serve should all have a clear 
idea of their several responsibilities and it 
should be the purpose of all to manfully 
face the conditions as they present them- 
selves today and work out a harmonious 
solution so that the best good could come 
to the greatest number. 

Mr. Byllesby introduced Charles G. Dawes, 
who spoke very forcefully regarding the 
present business situation in general, It 


was indeed unfortunate that in the attempt ` 


to read the law out of the present statutes 
that the business world had been thrown 
into such an unnecessary turmoil. Spurred 
on by ambition and by the prospect of a 
fitting reward for unexampled courage in 
business, the men who had been responsible 
for the upbuilding of American industries 
had brought about vast manufacturing enter- 
prises through periods of distress as well 
as periods of prosperity; they had unwit- 
tingly in many instances offended against 
the law: and when they had realized that 


their methods of doing business were re- 
pugnant to the statute they had changed this 
procedure, but this apparently was of little 
avail. So far as the business man in Amer- 
ica knows today he is in danger of criminal 
procedure if he has in any way built up 
along well recognized lines a business of 
any magnitude. The rules laid down re- 
cently by the Supreme Court in the Stand- 
ard Oil and American Tobacco cases do not 
indicate along what lines business might be 
pursued, but are more or less negative in 
character. They indicate what in some spe- 
cial cases may be construed as wrong, but 
they do not imply what is right. This ap- 
plies to the small corporation as well as 
to the big corporation, and it is a crying 
shame that business men must be so ham- 
pered and business throttled because we do 
not know which way to turn. 


Dr. Dugald C. Jackson, president of the 
American Institute of Electrical Engineers, 
was introduced and he felicitated with Mr. 
Byllesby upon the sentiments which had 
been announced respecting the desirability 
and necessity of engineers giving close at- 
tention to the leading of public opinion into 
a fairer attitude of mind with regard to the 
relation of the customers to the corporations 
which serve them. 

George M. Reynolds spoke in a most opti- 
mistic manner of the indications that were 
everywhere present of the growing tendency 
of fair-mindedness upon the part of the pub- 
lic with regard to investments, both great 
and small. He was convinced that the 
American public was essentially fair-minded 
and intended eventually that there should 
be a square deal all around. The building 
up of large fortunes brought with it re- 
sponsibilities and it was the part of men 
of large fortune and great influence to so 
conduct their affairs that there would nat- 
urally be a recognition of fair dealing on 
the part of the public. 


In introducing Samuel Insull, Mr. Byllesby 
paid a glowing tribute to the high courage 
and splendid management which had made 
the Commonwealth Edison Company the 
pride of Chicago and of the central-station 
industry throughout the world. He fittingly 
remembered L. A. Ferguson and Mr. Insull’s 
other associates in extending this modicum 
of praise. 

Mr. Insull spoke very feelingly regarding 
the developments which have taken place 
during the last thirty years and paid high 
tribute not only to the engineers, but to the 
men of capital who had stood behind and 
made possible these developments. He em- 
phasized the importance to the community 
of the centralization of power to the end 
that the cost of energy might be reduced to 
the minimum. So fortunate was the Com- 
monwealth Edison Company in its control 
of the diversity factor that it could sell large 
volumes of energy in bulk and at a rate 
which was deemed impossible even under 
the most conservatively and well managed 
smaller operating organizations. The mass- 
ing of large amounts of power in central- 
station plants will make the electrification 
of railway terminals a matter of easier so- 
lution because it will eliminate the great 
cost of building individual power stations 
for the individual railroads entering a com- 
munity. 

Gano Dunn, president-elect of the Ameri- 
can Institute of Electrical Engineers, paid 
a delightful tribute to Mr. Byllesby and said 
that he considered the engineers and oper- 
ating men largely in Mr. Byllesby’s debt 
for bringing such an assemblage together 
and for exhibiting such an example of de- 
votion to the common weal and evidencing 
so unselfish a spirit in his desire to do his 
part in working out the problem of the day. 

The program of the evening was closed 
with some brief remarks by Bion J. Arnold, 
who explained some of the considerations 
which had resulted in the establishment of 
power stations in New York City for the 


electrification of the New York Central and 
Pennsylvania systems, 


> 
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MEETING OF SECTION DELEGATES. 

On Thursday evening a meeting 
was held by the delegates from the va- 
rious sections, to which, however, all 
members of the Institute were invited. 
P. M. Lincoln, chairman of the Sec- 
tions Committee, presided, and called 
the meeting to order about nine o’clock. 
The object of the meeting was to dis- 
cuss Institute matters of interest to the 
Sections. 

The Committee on Co-operation With 
Other Societies was first called upon 
for a report, which was presented by 
Chairman Hoadley. He was followed 
by Messrs. A. S. Langsdorf, of St, 
Louis; L. L. Tatum, of Milwaukee, and 
Earl Wheeler, of Washington. 

Secretary Ralph W. Pope also spoke 
on this subject and on the probability 
of organizing a local section in New 
York City. He stated that after the 
current year he would devote his entire 
time to the sections. 

President D. C. Jackson, who had ar- 
rived during the preceding discussion, 
then made an address, in which he told 
the delegates something of the inner 
workings of the Institute, the appro- 
priations made for different purposes, 
including an increased allowance for 
the sections, and the aims of the Board 
of Directors. He referred to the resig- 
nation of Secretary Pope, which had 
been announced, and the desirability of 
amending the constitution so that the 
new incumbent of that office would be 
assured of tenure of office during good 
behavior. 

S. G. MeMeen then made a report 
for the Committee on Constitutional 
Amendments, and a resolution was. 
passed asking the Board of Directors 
to resubmit at the next annual meeting 
the amendments which were defeated 
this year. | 

A. S. Langsdorff presented resolu- 
tions of appreciation for the work of 
the secretary, and they were adopted. 
Secretary Pope spoke, expressing his 
acknowledgment of this graceful act. 
of courtesy. 

As Chairman of the Committee on 
Elections, A. S. Langsdorf also pre- 
sented a proposal for alterations in the 
method of conducting elections, but 
after a long discussion the matter was 
laid on the table. 

President-elect Gano Dunn arrived 
late in the evening and made a telling 
address, having reference largely to 
the methods of conducting elections 
and the subject of electioneering. The 
meeting adjournea at midnight. 
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WIRE CORPORATION OFFICIALS 
INDICTED. 


THIRTY-FIVE CORPORATIONS INVOLVED, IN- 
CLUDING MANUFACTURERS OF BARE, 
RUBBER-COVERED, WEATHERPROOF AND 
MAGNET WIRE. 


The grand jury, United States Cir- 
it Court, New York City, on Thurs- 
day of last week returned nine indict- 
ments against officers of the American 
Steel & Wire Company and thirty-five 
other corporations and partnerships in 
the steel and wire organizations which 
the federal authorities have been inves- 
tigating. These indictments are found 
under the Sherman Act, and charge a 
combination and conspiracy in restraint 
of interstate and foreign commerce. 
The corporations and firms, as such, are 
not indicted, but eighty-three individu- 
als operating through the alleged pools 
are involved as defendants in the bills 
which the grand jury handed to Judge 
Hand. 

These indictments are all practically 
the same in form, and charge that the 
defendants in each one of the nine 
pools described undertook, with respect 
to the particular product, to establish 
an unlawful combination and conspir- 
acy by arbitrarily fixing artificial and 
non-competitive prices in excess of the 
prices which would have obtained if the 
alleged combination had not been in 
existence, 

The Government further asserts that 
the defendants in the several so-called 
pools undertook to limit the amount of 
product by each of them to an agreed 
Proportion of a limited total output, 
for the purpose of destroying and pre- 
venting competition. 

Edwin E. Jackson, Jr., of New York 
City, who is now in Europe, according 
to the tale of the indictments was the 
‘enter of operation of these pools, un- 
der the title of “Supervisor.” A set 
of rules were promulgated by the Su- 
Mrvisor, covering the ratio of any cor- 
Peration’s output to the total output of 
all the corporations during a given 
ea of time. Then, according to the 
oo S charges, the pool mem- 
ae ee to report to Super- 
ai a son monthly the extent to 
ca on business of the preceding 
ee pia the allowed limit, 
ine tad eas a certain remit- 

e made, determined in 


varvin es! 
-R percentages, according to the 
aTeements, l 


The indictment charges further that 
schedules of prices were fixed on a non- 
competitive basis, and that the mem- 
bers of the nine pools reported to Jack- 
son every day the details of every ship- 
ment made, including the name of the 
customer, and, in case of contracts, the 
time of delivery. Jackson, the indict- 
ments charge, made up every day state- 
ments showing the total value of orders 
on hand and sent these statements to 
each of the corporations involved and 
was, in fact, a sort of clearing house 
for information for the members. 

Many of the men named in the in- 
dictments are well known in the elec- 
trical field and of the highest standing. 
A number of them were seen and their 
opinions requested respecting these in- 
dictments. It is stated that no war- 
rants will be issued fer the arrest of 
any of the persons indicted. Counsel 
for the various corporations have noti- 
fied United States Attorney Henry A. 
Wise that the defendants will appear at 
any time appointed for pleading. The 
penalty provided by the Sherman Law 
for the offenses charged is a fine of 
$5,000 or imprisonment not to exceed 
one year, or both. 

A dispatch received from Ferdinand 
W. Roebling, the head of the John A. 
Roebling’s Sons Company, of Trenton, 
N. J., one of the largest wire companies 
in the United States, stated that the in- 
dictments, which he had not seen, no 
doubt related to two arrangements, on2 
of which was discontinued three years 


“ago, and the other about two years ago. 


Mr. Roebling said that at ihe present 
{ime his company had no agreement of 
any kind with any other company or 
firm relative to prices or anything else. 

These various agreements under 
which the indictments were found ap- 
parently all seem to have terminated— 
that of the Telephone Cable Association 
in January, 1910; the Weatherproof 
and Magnet Wire Association in No- 
vember, 1909; the Magnet Wire Asso- 
ciation in June, 1910; the Lead-Encased 
Rubber Cable Association in January, 
1910; the Underground Power Cable 
Association in April, 1909, and the Rub- 
ber-Covered Wire Association about two 
years ago. It was stated that the mem- 
hers of the association met at luncheon 
at stated periods and talked over busi- 
ness and heard reports cf what had 
been done. In some cases the organiza- 
tions were so formed that they termin- 
ated at each meeting and were resumed 
at the next. 
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‘The United States Attorney has in- 
stituted these proceedings for something 
that happened two years ago,’’ said an 
attorney for the United States Steel 
Corporation, ‘‘and not for any wicked- 
ness that is going on at the present 
time. The agreements were made at a 
time when everybody was making them. 
But there is still a question whether 
those pools were within the law or not. 
This question has not been decided by 
the indictments.’’ 

It was further stated that it was 
doubted if these cases would ever come 
to trial, and that the one point involved 
was the legality of co-operation. 

Prior to the forming of these associa- 
tions, it was claimed the wire-producing 
companies in many instances were car- 
rying on business at a loss, due to vio- 
lent competition; and that these asso- 
ciations were formed so that a reason- 
able profit could be assured for both 
the large and small manufacturer. 
Through the operation of these agree- 
ments losses were changed to reasonable 


profits. 
The indictments in the wire field are 
against the following, the quoted 


names indicating that the officers of 
the court were not certain as to the 
first name of the person meant. 

Rubber-Covered Wire Association— 
William P. Palmer, Frank Baackes, 
George A. Cragin, Charles W. Bassett, 
Frank A. Keyes, Frank N. Phillips, 
‘Charles’? R. Remington, Jr., Henry 
A. Reed, Henry D. Reed, W. Boardman 
Reed, C. Edward Murray, Herbert L. 
Satterlee, Fred J. Hall, James B. Olsen, 
‘“Thomas’’ F. Ryman, “Henry” H. 
Ashley, John C. Bridgman, George B. 
North, James H. Sieberling, Robert W. 
Sieberling, Robert E. Lucas, Le Baron 
C. Colt, Fred L. Dunbar, R. Eccleston 
Gallaher, William H. Hall, Jr.; Her- 
bert O. Phillips, W. Fred Fields, Ferdi- 
nand W. Roebling, “Frank” J. New- 
bury, Le Roy Clark, George B. Wilson, 
Charles A. Morse, James H. Mason, 
Joseph W. Marsh, William A. Conner. 
Philip H. W. Smith, Danna R. Bullen. 
Wallace S. Clark and Edwin E. Jack. 
son, Jr. 

Weatherproof and Magnet Wire As- 
socration—William P. Palmer, Frank 
Baackes, George F. Rummell, George A. 
Cragin, Frank A. Keyes, Charles W. 
Bassett, Frank N. Philiips, Eugene R. 
Phillips, ‘‘Charles’’ R. Remington, Jr. 
Alfred A. Cowles. Charles F. Brooker. 
Russell A. Cowles, Thomas Wallace. Te 
Louis F. Anschutz, Edward L. Frishie, 
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Jr., “Arthur” M. Dickinson, Thomas 
B. Kent, ‘‘Thomas’’ F. Ryman, ‘‘Hen- 
ry’’ H. Ashley, John C. Bridgman, Al- 
fred F. Moore, Antoine Bournonville, 
Edwin Bartram, Edward S. Perot, 
George J. Jackson, Herbert O. Phillips, 
W. Fred Fields, Ferdinand W. Roeb- 
ling, ‘‘Frank’’ J. Newbury, Joseph W. 
Marsh, ‘‘William’’ A. Conner, Philip 
H. W. Smith, Charles J. Marsh and 
Edwin E. Jackson, Jr. 

Fine Magnet Wire Association—Fer- 
dinand W. Roebling, ‘‘Frank’’ J. New- 
berry, Frank N. Phillips, Eugene R. 
Phillips, ‘‘Charles’’ R. Remington, Jr., 
Joseph C. Belden, Newel B. Parsons, 
Wallace D. Rumsey, William S. Kyle, 
Thomas Wallace, Jr., Louis F. An- 
schutz, Alfred F. Moore, Antoine Bour- 
nonville, Edwin Bartram, Benjamin S. 
Webb, ‘‘Frank’’ M. Potter, Jr., “‘ Hen- 
ry” A. Hammond and Edwin E. Jack- 
son, Jr. 

Bare Copper Wire Association—Wil- 
liam P. Palmer, Frank Baackes, George 
F. Rummell, George A. Cragin, Dennis 
A. Merriman, Frank A. Keyes, Charles 
W. Bassett, Frank N. Phillips, Eugene 
R. Phillips, ‘‘Charles’’ R. Remington, 
Jr., Alfred A. Cowles, Charles F. 
Brooker, Russell A. Cowles, Edward L. 
Frisbie, Jr., ‘‘Arthur’’ M. Dickinson, 
Thomas B. Kent, James H. Doughty, 
Edward S. Perot, George J. Jackson, 
Ferdinand W. Roebling, Karl G. Roeb- 
ling, Joseph W. Marsh, ‘“‘ William” A. 
Conner, Philip H. W. Smith, Charles 
J. Marsh and Edwin E. Jackson, Jr. 

Underground Power Cable Associa- 
tion — William P. Palmer, Frank 
Baackes, Dennis A. Merriman, George 
A. Cragin, Frank A. Keyes, Charles W. 
Bassett, Edward S. Perot, George J. 
Jackson, Ferdinand W. Roebling, 
“Frank?” J. Newbury, Joseph W. 
Marsh, ‘‘ William’’ A. Conner, Philip 
H. W. Smith, Charles J. Marsh, and 
Edwin E. Jackson, Jr. 

Lead-Encased Rubber-Insulated Cable 
Association—William P. Palmer, Frank 
Baackes, George A. Cragin, Frank 
A. Keys, Charles W. Bassett, Fred 
J. Hall, Ferdinand W. Roebling, 
Frank J. Newbury, Le Roy Clark, 
George B. Wilson, Everett Morse, 
Charles A. Morss, James H. Mason, 
Joseph W. Marsh, William A. Conner, 
Philip N. W. Smith, Charles J. Marsh, 
and Edwin E. Jackson, Jr. 

Telephone Cable Association—Frank 
N. Phillips, “Charles” R. Remington, 
Jr.. Edward S. Perot, George J. Jack- 


son, Ferdinand W. Roebling, ‘‘Frank’’ 
J. Newbury, Joseph W. Marsh, ‘‘ Wil- 
liam’’ A. Conner, Philip H. W. Smith, 


Charles J. Marsh and Edwin E. Jack- 
son, Jr. 


The following editorial from the New 
York Daily Globe is an able review of 


the so-called Sherman Law and its 
scope. 


The first thing that strikes the attention 
in connection with the indictment of eighty- 
four manufacturers and their employees is 
that the conduct alleged to be criminal oc- 
curred prior to 1909. It is thus an ancient 
mare's nest that is opened, not a fresh or 
existing one. It appears that the pools, 
assailed as illegal, were dissolved by their 
members on their own motion. It is a 
fair inference that as soon as there was 
realization that the law was perhaps being 
violated there was amendment of behavior. 
It is given to few men, if any, to under- 
stand what the Sherman law permits and 
what it prohibits. For years business men 
have been saying to their attorneys: “Tell 
us what we can legally do and what we 
can be debarred from doing?” The answers 
of the consulted lawyers have varied. Un- 
der these circumstances, and during a 
period of confusion and doubt, it hardly 
seems good policy to dig into the past and 
to base indictments on old facts. If a man 
did not mean to violate the law, and stopped 
what he was doing as soon as informed 
that it was of doubtful validity, he is hardly 
the stuff out of which criminals are made, 
even though it be subsequently established 
that his lawyer guessed wrong, and that, 
viewed in the light of further developments 
and applications of the Sherman law, he 
led his client into illegality. 

The second thing that strikes the atten- 
tion is that the Sherman law, if strictly 
applied, hits the small business man as 
well as the large. It has been the com- 
fortable assumption of hundreds and thous- 
ands that it was only aimed at the big 
trusts and the big combinations of capital. 
The eighty-four indictments now returned 
are for the most part against small men, 
officers of corporations not Known to the 
public prints. But the Sherman law does 
not mention either bigness or littleness. If 
strictly applied, according to plausible theo- 
ries of its proper interpretation, it will be 
necessary to cast no small percentage of 
the population into jail. The men who have 
labor to sell join together into unions, and 
agree one with another not to sell their 
wages below a certain figure per day or 
hour. They are violating the Sherman law 
if their employments relate to interstate 
commerce—are making agreements in re- 
straint of trade. The fruit growers in all 
parts of the country, not enjoying the way 
commission men have preyed on them, have 
joined together to market their produce co- 
operatively—have one agent who does their 
selling for them and thus lessens competi- 
tion. Such co-operation is presumptively 
illegal. In every line and vocation one sees 
either conventional or express agreements 
made and respected that limit the theore- 
tical freedom of trade. No one can predict 
what would happen in this country if the 
Sherman law, without equivocation or eva- 
sion, were universally enforced. The num- 
ber of the indicted would probably exceed 
the number of the unindicted. We have 
on the statute books a law that is exceed- 
ingly dangerous because out of joint with 
the world as it now is. 

The final thing that strikes the attention 
in connection with these indictments is the 
fact that they constitute another notice and 
warning that it is time to reneal the law 
and to substitute for it a roaticnal statute 
of control. No other country is in the mess 
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we are, because no other country is foolish 
enough to seek to prevent co-operation and 
to refuse to recognize that some limitation 
of competition is inevitable and desirable. 
What is needed is a law that will specifically 
draw the line between what is legal and 
what is illegal co-operation. We should, on 
the one hand, tell men what they may do, 
and, on the other hand, what they may not 
do. The law should be affirmative, and 
cease being solely negative. The system of 
general prohibition has failed, and it will 
the more injuriously fail the more attempt 
is made to enforce it. The laborer, agri- 
culturist, and the small business man is as 
much under the condemnation of the Sher- 
man law as the big trust, and this will in- 
disputably be found out when all the dis- 
trict attorneys become busy and the grand 
juries roll out indictments to return which 
they are legally constrained. 
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Pending Electrical Legislation. 

A bill has passed the United States 
Senate which will make it possible for 
Los Angeles to secure the right of way 
through the National forests necessary 
for the construction, operation, and 
maintenance of an adequate water sup- 
ply, the maintenance of power and elec- 
tric plants and telephone service, the 
city to. designate within two years just 
what land it will require for this pur- 
pose, to be approved by the Secretary 
of the Interior. 

An effort is being made to get a bill 
through Congress to transfer the signal 
corps operation of the Alaskan Cable & 
Telegraph System to the Post Office De- 
partment, to be operated as a part of 
that service, July 1, 1912. 

It is proposed that a board of seven 
members shall be appointed by the 
President to prepare a comprehensive 
system of regulations to govern the op- 
erations of all wireless plants afloat and 
ashore, which come under the jurisdic- 
tion of the United States, the report to 
be submitted prior to December 1, 
1911, and to have due regard to both 
Government and commercial interests. 
It is suggested that one expert should 
be appointed from each, the War, Navy, 
and Treasury Department, three experts 
representing commercial wireless-tele- 
graph and wireless-telephone interests 
and one scientist well versed in the art 
of electric-wave telegraphy. 

-ee 
Electrical League Picnic. 

The Electrical League of Cleveland 
held a pienic on July 1, special cars 
carrying the members to Willough- 
beach Park, where the afternoon and 
evening were devoted to bathing, danc- 
ing, baseball and other outdoor attrac- 
tions. An appetizing supper was pre- 
pared by the committee on arrange- 
ments, after which an address was de- 
livered by John J. Sullivan. 
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MISSISSIPPI ELECTRIC ASSOCIA- 
TION. 


THIRD ANNUAL CONVENTION AT GULFPORT, 
JUNE 20-22. 


The third annual convention of the 
Mississippi Electrie Association was 
held in Gulfport, Miss., June 20, 21 and 
22. The headquarters of the Associa- 
tion were established in Southern Ho- 
tel. all meetings being held in the con- 
vention hall. The convention was a 
success from every standpoint, the at- 
tendance heing double that of last year. 

The first session was ealled to order 
by Vice-president Jack Abbot, shortly 
after 10 a. m., Tuesday, June 20, who 
explained that President Greenland had 
removed from the state and would not 
be in attendance. Judge J. H. Neville 
was then introduced and in a brief ad- 
dress welcomed the delegates to Gulf- 
port and extended the best wishes of 
the city for a successful convention. 
Mr. Abbot replied on behalf of the As- 
sociation; and after announcements 
relative to the entertainment features 
the session adjourned. 


AFTERNOON SESSION. 

At the afternoon session the paper by 
A. B. Paterson, entitled, ‘‘Relations of 
Employees to Company and Publie” 
was taken up. In the absence of the 
author, Mr, Knight read the paper. 


RELATION OF EMPLOYEES TO COMPANY 


AND PUBLIC. 


Mr. Paterson stated in his paper that on 
analyzing the subject it suggested, first— 
the relation of the employee to the com- 
pany. It is assumed that the party en- 
tering the service of the public-service cor- 
Onak has first given thought to the pos- 
Sible future and has decided that the pros- 
Hie are bright, providing he is successful 
n Tendering satisfactory service. The 
oe then comes up as to what satis- 
ice service is and how it should be ren- 
lovale Satisfactory service means, first, 
ieee the Company; second, a thorough 
slleatie ge of duties and the diligent ap- 
inthe n to same: third, sufficient interest 
sitar en of the company to inform 
te oad ents of deficiencies of serv- 
ing same meee SSary assist them in correct- 
taney day Further there should be no hesi- 
that’ woul Pete suggestions of any kind 
company ue the best interests of the 
that from Ay employee should remember 
livelihood € company he is receiving his 
roses and that upon the company’s 
ener depends his. He should analyze 
Drove alge and immediately begin to im- 
deficient the lines in which he is most 
thorough ee employee should have a 
the com nowledge of the conditions of 

what pany franchises, of the city code, 
er miton ooration consists and its prop- 

T with reference to the public. 
erson ig th subject taken up by Mr. Pat- 
the publi e relation of the employee to 
that ia In this connection he stated 
‘Tinlovee Particularly important that every 
en 5 i rom the office boy to the presi- 

‘ould realize that each one owes his 
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employment to the public and should reg- 
ulate his conduct accordingly. The com- 
pany has been granted the privilege to per- 
form an essential service from which its 
stockholders eventually expect interest on 
their investment. The antiquated idea that 
public sentiment can be disregarded or 
in any manner overlooked has long been 
outgrown. It is, therefore, essential that 
a study be made of the question of how 
to best administer to requests of the pub- 
lic and then adopt such measures as will 
accomplish the most satisfactory results. 
Some of the important duties which would 
tend to maintain friendly relations are as 


follows: (1) The pleasant reception of 
complaints; (2) the prompt handling of 
complaints; (3) the satisfactory adjust- 


ment of all complaints; @4). the true state- 
ment as to the cause of any deficiencies 
and when same can be remedied; (5), po- 
lite and intelligent replies to all inquiries. 
In conclusion the employee’s duty to his 
company should be loyalty and competence 
diligently applied, which would mean sat- 
isfactory service rendered to the company. 
His relation to the public should be such 
that it will place the corporation which he 
represents in a better light with the public, 
and in so doing, will be a man most valu- 
able to his employer. 


William H. Gorenfio opened the dis- 
cussion explaining the attitude of Gulf- 
port Company towards the public. Par- 
ticular attention is paid to complaints, 
the public being encouraged to notify 
the company of any disatisfaction or 
cause for complaint. 

W. B. Moorman stated that closest 
attention is given complaints by the 
company with which he is connected and 
every complaint whether real or im- 
agined, is investigated in a friendly 
manner. 

C. Z. Stevens said that in Hatties- 
burg, the relations of the public-service 
company with the public have been ma- 
terlally improved since an antagonistic 
council had been superseded by the 
commission form of government. 

W. R. Herstein spoke of necessity of 
granting concessions to persons making, 
complaints even if the complaint was 
not always justified. He said it was 
better to lose the few cents involved 
rather than the good will of the custo- 
mers. 

J. H. MeArthur, speaking of street- 
railway complaints, said that his com- 
pany makes an effort to settle all injury 
claims promptly and out of court. This 
policy is also followed in Jackson, ac- 
eording to Mr. Abbot. 

Following this discussion the paper 
by H. J. Mauger, entitled, ‘Electrically 
Heated Appliances’? was read by L. 
Callender. 


ELECTRICALLY HEATED APPLIANCES. 


Through this paper, the author advised 
an enthusiastic exploitation of electric heat- 
ing devices, stating that the bulk of heating 
device revenne comes from the residence 
customer, and will thus develop the resi- 
dence business. Statistics show that resi- 
dence business has been neglected, not 
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more than fifteen per cent of the resi- 
dences in the United States within reach 
of central-station service are connected. 
The author advises house-wiring cam- 
paigns, on the installment plan and in co- 
operation with the electrical contractors, 
stating instances where such had been very 
effective. In referring to the popularity of 
the electric flat iron, Mr. Mauger advised 
the sale of the small disk stove and coffee 
percolators, as these with the other de- 
vices, makes an attractive income and a 
diversified load-factor. Further, the progres- 
sive central-station man realizes that the 
more cords by which he can bind the pub 
lic to him, the more indispensable his or- 
ganization becomes to the community. 
Among the electrical devices that have spe- 
cial application, in the South is the electric 
radiator. Two lamp luminous radiators are 
now available, taking 500 watts, which will 
fill the need of Mississippi climate in win- 
ter. The means for effecting the production 
of current consuming devices may be clas- 
sified as follows: Personal solicitation; 
show-room display; private demonstrations: 
public demonstrations; display advertising; 
solicitation by letter. 


S. M. Jones opened the discussion, 
outlining the campaign carried on in 
Laurel. He stated that the flat iron 
is the best seller and is an excellent rev- 
enue producer. 

A. H. Jones, of McComb, also report- 
ed progress in the sale of flat irons, 
fully eighty per cent of the company’s 
customers using them. He said that the 
prices of the other heating devices are 
too high to find a ready sale although 
the toaster and coffee percolator are 
used rather extensively. Mr. Jones de- 
scribed a campaign carried on with elec- 
tric two-burner stoves. They were sold 
on thirty days’ trial at list price, in- 
stalled, on the monthly payment plan. 
As the city has no gas supply the sale 
of these stoves the summer months has 
been very encouraging. A special rate 
of five cents'per kilowatt-hour is made 
for the business with ten per cent off 
for prompt payment. Mr. Jones also 
mentioned an installation of electric 
stoves in a cooking school which he 
thought would result in benefits to the 
company in future years. 

D. H. Braymer asked Mr. Jones if 
two meters are installed where stoves 
are used. Mr. Jones answered that 
where a two-disk stove, or larger, is in- 
stalled a separate meter is used and cus- 
tomers are allowed to use the heating 
circuit for flat irons and other devices. 
thus getting the benefit of a lower rate. 

L. Callender stated that the electrie 
toaster 1s the best seller in Atlanta, Ga. 
O. A. Acuff said that all electrical 
household apphances are being pushed 
in Meridian. An average of 3 or 4 irons 
is being placed every day. 

WwW. B. Moorman explained that on 
account of the Vicksburg company’s 
plant being reconstructed the new-busi- 
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ness department has been somewhat 
neglected, but of the many electric irons 
placed on trial, ninety-five per cent have 
been retained by the customers. Sew- 
ing-machine motors have also been suc- 
cessfully pushed in Vicksburg. 
Experiences with flat irons and other 
domestic electrical appliances were re- 


counted briefly by A. W. Starliper, W. 
F. Gorenflo and C. E. Reid. 


WEDNESDAY MORNING SESSION. 

At the opening of tħe session on 
Wednesday morning, Vice-president 
Abbot read telegrams from George F. 
Leake, Walter Castanedo and S. W. 
Greenland, expressing regret at not be- 
ing able to attend the convention. 

The first paper taken up was by Ed- 


mund Dreyfus, entitled, ‘‘The Steam 
Turbine.”’ 


THE STEAM TURBINE, 


In opening, Mr. Dreyfus regretted that 
he was not able to prepare a paper on the 
subject and would therefore have to talk 
extemporaneously. The early history of 
the turbine was briefly reviewed, Mr. Drey- 
fus pointing out that turbines were brought 
out as early as 120 B. C. The first impulse 
turbine was introduced in 1629 but it was 
not, however, until 1895 that the first com- 
mercial Parsons turbine was introduced in 
this country. Mr. Dreyfus said that in this 
age where every tendency is toward great- 
er efficiency the steam turbine naturally 
presents itself as the foremost claimant for 
consideration. The characteristics of the 
design and operation of the steam turbine 
were pointed out, Mr. Dreyfus emphasizing 
particularly its simplicity and economy. In 
conclusion the speaker referred to a num- 
ber of photographs of turbine installations 
which he invited the delegates to inspect. 


In reply to a request by D. D. Feris 
for a review of operating conditions in 
Europe, Mr. Dreyfus said that Euro- 
pean countries were realizing more fully 
the advantages of the turbine and were 
employing them to a much larger ex- 
tent than heretofore. 


The paper by A. H. Jones, entitled, 
‘‘Necessity of Commercial Depart- 


ment,’’ was then presented by the au- 
thor. 


NECESSITY OF COMMERCIAL DEPARTMENT. 


The development of commercial activi- 
ties in Mississippi has been given but lit- 
tle attention. Most of the plants in the 
State started at a time when the commer- 
cial applications of electricity were but lit- 
tle understood and appreciated. The na- 
ture of the load in the early days was not 
ax diversified as at present. Motors were 
little thought of, in fact a day circuit was 
found in only the largest towns; flat irons 
and electrically heated cooking devices 
were unknown: residence, store and street 
lighting constituted the entire business. 
The entire time of the manager was devot- 
ed to plant operation and outside construc- 
tion work. As time has passed, however, 
certain standards have been set and the 
customers’ wants increased. The increase 
in uses of electricity has caused no de- 
crease in the burdens on the managers, for 
if he is fully alive, he is well posted on 
operation, accounting, new-business getting 
and the relationship between the company, 
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the customer and the public generally. On 
account of these conditions, the manager 
is liable to neglect, through necessity, the 
new-business end of his duties. He will 
take what new business comes to him but 
will not have time to wage an energetic 
campaign, to get all the business legiti- 
mately belonging to the company would take 
up his entire time. This condition exists 
today in nearly all the larger towns in 
Mississippi. With one or two exceptions 
it is probably true that no consistent and 
successful new-business campaigns have 
ever been undertaken in Mississippi. By 
this is meant that no such campaigns have 
been given the sole thought of an able ag- 
gressive commercial man. The _ possibili- 
ties in any community have not been ex- 
hausted, it would therefore, seem that there 
should be the courage and conviction to pur- 
sue the possibilities until they are captured, 
for when these are accomplished, other 
opportunities will present themselves, so 
that an aggressive commercial department 
need have no fear of ever reaching the sat- 
uration point. Some of the latent possi- 
bilities that a good commercial department 


‘brings into active existence are motors, 


flat irons, electric signs, cooking and heat- 
ing appliances especially where gas is not 
availabie. The commercial department en- 
ables the influence of the company to grow 
and creates a new impression of the pur- 
pose of the public utility. 


W. B. Moorman opened the discus- 
sion saying that there were important 
features not touched upon in the paper, 
namely the co-operation between cen- 
tral-station managers and contractors 
and architects. Mr. Moorman explained 
that in Vicksburg cordial relations were 
maintained and the results were very 
gratifying. In practically every new 
house, as a result of this co-operation, 
modern wiring was installed. 

O. A. Acuff emphasized the value of 
keeping in touch with present customers 
by personal calls. He also spoke 
of the necessity of making pronrpt ad- 
justment of complaints. 

S. M. Jones thought that the com- 
mercial department of a central-station 
company should be maintained entirely 
separate from the other departments, 
with a competent manager in charge. ` 

Brief remarks were also made by J. 
Jumonville, B. E. Esslinger and C. Z. 
Stevens. 

The meeting then went into execu- 
tive session and the paper by Jack Ab- 
bot, entitled, ‘‘Economical Care and 
Maintenance of Street Cars’’ taken up. 
CARE AND MAINTENANCE OF STREET CARS. 


In considering this subject rugged and 
durable equipment is considered and di- 
vided into three sections: Electrical equip- 
ment, mechanical equipment, and car bodies 
with curtains, signs, ete. The equipment 
of a car hardest to maintain depends upon 
local conditions. In hot countries and 
along the coast, it is the bodies, in cities, 
with heavy grades, the electrical equipment. 
The mechanical equipment always needs 
attention; good lubrication must be secured, 
and the smallest gear and wheel wear 
looked to. Mr. Abbott referred to details of 
maintenance on the system in Jackson. 
Miss., stating that for economical mainte- 
nance of electrical equipment, he had found 
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it necessary to train motormen very care- 
fully and thoroughly. New motormen are 
found very expensive, not only through 
rough handling of equipment but through 
accidents. Improper acceleration is 
the worst of all abuses, affecting 
every part of equipment and car 
itself. In conclusion Mr. Abbott ad- 
vised the following economical main- 
tenance: Adopt rails heavy enough to keep 
the track easily maintained, depending on 
the weight of car, for light single-truck 
cars, 75 or 80 pounds, section tee-rail, con- 
tinuous joints, creosote or cypress ties on 
straight track with white-oak ties on curves. 
with tie rods to keep the rails from spread- 
ing and the curve from creeping. Stand- 
ardize all switches and turn outs and allow 
no fast running over same. Standardize 
all equipment. motors, car bodies, trucks, 
axles and miscellaneous equipment. All 
overhead trolley should be put up 18 or 
19 feet above the track and perfectly alined, 
with only enough tension on trolley pole to 
keep same in contact with the trolley. Trol- 
ley wire should not be stretched too tight 
as it will last longer and be less liable to 
break when there is six or eight inches sag 
between the spans. This will increase the 
life of the trolley wheels. 


The discussion of the paper is not 
available for publication. 

An interesting and instructive lecture 
on the ‘‘Economical Use of Light’’ was 
then delivered by H. K. Karstens of 
the Holophane Company. 

The election of officers for the ensu- 
ing year resulted as follows: President, 
Jack Abbot, Jackson; vice-president, 
R. B. Claggett, Greenville; secretary- 
treasurer, A. H. Jones, McComb. The 
Executive Committee, in addition to 
the above includes: W. F. Gorenflo, 
W. B. Moorman, C. Z. Stevens and S- 
M. Jones. 

The entertainment features included 
a reception and dance on Tuesday eve- 
ning, banquet on Wednesday and nu- 
merous boat rides and sight-seeing trips- 


Over Nine Thousand Members in the 
National Electric Light As- 
sociation, 

The brilliant and successful adminis- 
tration of W. W. Freeman, as presi- 
dent of the National Electric Light As- 
sociation, came to a close June 30 with 
a total of no less than 9,214 members. 
He began his term with a total of 5,736, 
which would give a gain of 3,478 for 
the twelve months. This 1s, of course, 
unprecedented in the annals of en- 
gineering bodies, but it is believed that 
the coming year under President Gil- 
christ may see the figures matched, as. 
there is a strong movement on foot in 
all parts of the country toward the 
formation of company sections and the 
affiliation of state associations. There 
are indications that the membership 
during the coming year will easily 
reach not less than 12,000. 
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Notwithstanding a good deal of evi- 
denee to the contrary, agitators among 
colliery employees have spread abroad 
the idea that electricity was to blame 
for the colliery explosion at Hulton 
last December, The men’s prejudices 
which had arisen out of previous dis- 
asters when the actual cause was cloud- 
ed in mystery, could of course be 
easilv played upon. It is, however, 
greatly to be hoped that the plain 
statement contained in the report of 
the Government Inspector of Mines 
will have the effect of silencing dis- 
turbing tongues, for as the result of 
his very minute investigation Mr. Red- 
mayne says: ‘‘I am perfectly satisfied 
that the use of electricity in the mine 
had no bearing on the disaster.’’ It is 
admitted that there were certain de- 
ficiencies in the installation which 
might have been remedied, and the in- 
spector also regards it as unwise to 
use electricity at the coal face in a 
gassy mine, but the electrical plant was 
found to be generally speaking elec- 
trically and mechanically strong, pro- 
perly erected, and well maintained. 
The condition of the armored cables 
used throughout the Hulton mine is, 
regarded as a very convincing argu- 
ment in favor of their use. It was 
found that they had satisfactorily re- 
sisted the effects of the heat, explosive 
blast, and heavy falls of ground, and 
in every case after the disaster they 
were mechanically and electrically 
perfect, From the evidence heard at 
his inquiry, Mr., Redmayne draws, as 
the chief conclusion, the importance of 
the proper supervision of the electrical 
plant. A mere daily statement that the 
apparatus ig ‘‘good’’ he does not re- 
eard as sufficient; to be of any value 
t should deseribe how the plant was 
r was not enclosed at the time of the 
uspection, the level of the oil in the 
vil-immersed switch, and, among other 
things, should allude to the continuity 
of cable armoring. Such suggestions 
as these point once more to the oft-de- 
manded “competent man” for making 
o and reports. Mr. Red- 
i ia : However well-designed 
o us, Its safety may still be 
i ee e a an 
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er must not be passed 
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over in mentioning this report. A 
safety lamp having been the cause of 
the explosion in the Hulton pit, the 
possibility of replacing existing lamps 
with electric safety lamps comes in 
for attention, and the advantages and 
disadvantages of the latter are sum- 
marized. The greater weight of the 
electric lamp, trouble with batteries, 
greater first cost and working cost, are 
three of the disadvantages, a fourth 
being the impossibility of detecting 
the presence of gas. The advantages 
of the electrical lamp, briefly stated, are 
the elimination of the risk of ignition 
of an explosive mixture, and the bet- 
ter light given, the latter quality per- 
mitting a better examination of the 
roof and sides. Of special interest in 
this connection is the offer, recently 
announced, of a prize of $5,000, by an 
anonymous colliery proprietor, for the 
best electric miners’ safety lamp in- 
vented and submitted by the end of 
the present year. The competition is 
open to persons of all nationalities and 
it will no doubt act as a stimulus to 
workers in this department of electri- 
eal research and invention. 

The need for industrial banks to as- 
sist British firms in securing electrical 
business abroad in competition with 
Continental organizations has again 
peen expressed. T. O. Callender, man- 
aging director of Callender’s Cable and 
Construction Company, says that he 
and his co-directors are convinced that 


some bank or financial association 1s. 


necessary for British electrical firms if 
they are successfully to meet the pow- 
erful influences that continental con- 
cerns are able to bring against them. 
He hinted that later on his company 
might seek shareholders’ assistance in 
setting such an institution on foot. It 
might be imagined that the British 
firm named is short of business, but 
sach is not the case, its several fac- 
tories being fully employed, while the 
outlook for cable orders in England 
has brightened by reason of the im- 
proved position of electric supply and 
power companies generally. Again the 
prospects in South Africa were consid- 
ered to be exceedingly good, notwith- 
standing the loss of British business ow- 
ing to the financial arrangements exist- 
ing between the Victoria Falls Power 


Electrical Notes From Great Britain. 


Company and German electrical manu- 
facturers. Mr. Garcke, chairman of 
the Brush Electrical Engineering Com- 
pany has also been referring to the re- 
vival that has lately taken place in 
British electrical engineering. He ap- 
pears to lay a good deal of the blame 
for the reckless competition and price- 
cutting of the last few years at the 
door of those who put down extensive 
new factories in anticipation of a big 
demand which has never come. A 
number of well known firms are at 
present working out schemes for re- 
arranging their share capital. In my 
last month’s notes I referred to the 
promised action of the British West- 
inghouse Electric Company, and among 
other concerns which have just an- 
nounced similar intentions are the 
Brush Company and the British Elec- 
tric Traction Company. 
Brighton being the meeting-place of 
the Municipal Electric Association for 
this year (June 27 to 30), and as J. 
Christie, the president, is the chief of 
the electricity supply undertaking 
there, more than usual _ interest 
attaches to the report o1 the year’s 
working of the system, just issued. Mr. 
Christie has been engaged upon alter- 
ations to the high-tension switchgear, 
the piping arrangements, and repairs 
to the sea defences at Southwick sta- 
tion, with the result that there is a 
considerable addition to repairs and 
maintenance charges. In all depart- 
ments the demand has shown increases, 
and in respect of lighting supply the 
low-water mark brought about by the 
general use of metal lamps has been 
passed. Mr. Christie is alive to the in. 
creasing importance of developing 
heating and cooking business, for a 
new field, he Says, has been opened by 
the great improvements that are be- 
ing effected in apparatus for these pur- 
poses. Brighton is a non-industrial 
town which has little assistance, com- 
paratively speaking, from motor load, 
but there are 210 motors out on hire, 


aggregating 1041 horsepower. Re- 
specting the alterations mentioned 


above, the high-tension switchgear has 
all heen transferred from the engine 
room to the space provided. for it in 
the offiee building. This difficult feat 
was carried without either accident or 
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interruption to the supply. Both safe- 
ty and simplicity of operation will re- 
sult from the change. Mr. Christie 
urges that the reserve fund of his de- 
partment should be built up without 
delay, in readiness for heavy demands 
coming in the near future for the re- 
piling of the quay wall, and for keep- 
ing pace with the great strides that 
are being made in the art of turbine 
design. 

Turning now from his observations 
as borough electrical engineer of 
Brighton, the address of Mr. Christie 
to the Municipal Association claims at- 
tention. He took his hearers back to 
years ago when the Brighton electric 
supply system, prospering under Ar- 
thur Wright, changed its two-wire sys- 
tem over to three-wire, high-tension 
single-phase, alternating current being 
again introduced to meet the demand 
in the outlying area at times of peak 
load; later the voltage of the supply in 
these districts was doubled and the 
continuous current once more displaced 
the alternating. ‘‘In 1905 the North 
Road works as a steam generating sta- 
tion was superseded by the new three- 
phase turbine waterside station at 
Southwick, and the nuisance from a 
large works in the center of the town 
was thus removed. The old works are 
now only used as a substation, prob- 
ably one of the largest of its kind in 
the United Kingdom, containing up- 
wards of 8,000 kilowatts of converting 
plant of various types. To meet the 
continually increasing demands in the 
outskirts of the town, we will shortly 
have to again establish sub-stations, 
either equipped with three-phase alter- 
nating current plant, or self-contained 
engine units of the internal combustion 
type. Thus history repeats itself.’’ 

As Brighton is the home of the maxi- 
mum-demand system it was very fit- 
ting that the president should refer to 
the question of rates. Engineers were 
generally agreed that the maximum 


demand was the most equitable from 


both the consumers’ and suppliers’ 


point of view, and for fixing prices for 
large lighting and power contracts it 
must still always form the basis of 
reckoning. Even in Brighton, how- 
ever, Where it was first evolved, it be- 
came unpopular with the majority of 
their consumers, and they found that 
by insisting on retaining it they were 
steadily losing good business, so in 
deference to the popular demand for 


an easily-understood flat-rate, they 


granted the concession. Fortunately 


the change came into force just as the 
metal lamp came into general use, and 
“‘today everyone is satisfied with the 
result.” Arthur Wright some months 
ago expressed to Mr. Christie his be- 
lief ‘‘that we might ultimately come 
to a fixed charge per square foot of 
floor area on the basis of a given num- 
ber of watts per square foot, have no 
meters, and allow consumers to use the 
supply for any purpose without other 
restriction.” Among other points, the 
president mentioned electrically oper- 
ated bakers’ ovens as a class of busi- 
ness well worthy of investigation now 
that they are a commercial success. 
They make demands according to size 
of from 25 to 100 kilowatts, and are 
usually only wanted between, say, 
11 p. m. and 6 a. m., when the sta- 
tion plant and mains are otherwise 
comparatively idle. The first cost and 
cost of maintenance are by no means 
prohibitive, and the business could be 
done at one cent per unit, which would 
effectively compete with the existing 
methods of heating these appliances, 
while the advantages of cleanliness and 
ease of regulation were all in favor of 
electricity. 

The annual report of the Electrical 
Inspector of Factories (G. S. Ram), 
contains a good deal of interesting mat- 
ter regarding the application of the 
new regulation relating to the use of 
electricity in factories and workshops. 
These came into force in January, 
1909, but in spite of all the attention 
that the regulations received in the 
technical press, and in electrical 
eircles generally, there have been 
plants and installations put in by con- 
sulting engineers, and even by well 
known contractors, who informed the 
inspector that they had never seen the 
regulations. Remembering how general 
and how detailed was the discussion of 
these regulations, both before and 
after they took on their final shape, it 
is remarkable that there could be an 
electrical man in the British Isles who 
would plead such ignorance. So it is, 
however, according to Mr. Ram, and it 
is the occupier of premises who is held 
responsible for the non-compliance of 
his installation with the usual govern- 
ment rules. 

Reporting generally, the inspector 
says that while more accidents causing 
burns occur with direct-current appar- 
atus, the fatal shock accidents are 
nearly all with alternating current. 
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On the point which received some at- 
tention some months ago regarding the 
employment of non-electrical carpen- 
ters and bricklayers in electrical sta. 
tions, Mr. Ram says that if work has to 
be done under conditions where there 
is danger ‘‘it is only fair that a com- 
petent electrical engineer or other per- 
son with adequate technical knowledge 
should undertake it.’ If it is neces- 
sary to employ non-electrical workmen 
near live conductors, ‘‘the live con- 
ductors must first be so screened off 
that there is no danger.’’ Respecting 
electrical accidents in electrical gener- 
ating and sub-stations, these numbered 
only forty-five as compared with fifty- 
eight and seventy-six in the two previ- 
ous years. 

Only four among all these 


cases 
were fatal. 


The improvement indicat- 
ed by these figures is considered to 
show the existence of a higher stand- 
ard of safety as regards the plant and 
apparatus, and greater care on the 
part of the operator. 

The Leeds & Bradford trackless 
trolley system was opened with the 
usual public ceremony, which was held 
on June 20. 

The Institution of Mechanical Eng- 
neers will hold a summer meeting in 
Zurich and northern Switzerland, be- 
ginning on Monday, July 24. Numer- 
ous power stations and other works are 
to be visited and the papers to be read 
will cover such subjects as railway 
electrification, experiments with Fran- 
cis turbines and tangential (Pelton) 
turbines, new types of dynamometers, 
Diesel oil engines, ete. 


ALBERT H. BRIDGE. 
London, June, 1911. 
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New York Subway Award. 

The Brooklyn Rapid Transit Com- 
pany was awarded thirty-four miles of 
the new rapid transit lines at a special 
meeting of the Board of Estimate. The 
Company was given until July 6 to 
state whether it would accept the lines 
rejected by the Interborough Rapid 
Transit Company. 

Borough President McAneny stated 
that Col. T. S. Williams, president of 
the Brooklyn Rapid Transit, has 
pledged his company to the construc- 
tion of these lines. Likewise, Mr. Mc- 
Aneny said, both President Williams 
and the Brooklyn Rapid Transit bank- 
ers had verbally agreed to the terms 


for the operation of the entire railway 
system. 
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The new Eiffel Tower wireless station 
is already beginning to send messages, 
although the plant is not as yet fully 
equipped and only a low power is em- 
ployed at present. It will be remem- 
bered that the post is entirely under- 
ground, and it has a number of rooms 
built around a central court which is 
open so that the aerial wire can be 
brought down and anchored on the 
ground. For the aerial proper there are 
used six steel cables brought down from 
the top of the tower to a set of con- 


crete pillars lying in the Champ de . 


Mars grounds. At a point above the 
tower there is a wire taken off each of 
the cables, and the wires come together 
and are brought down into the sta- 
tion where they are grounded by large 
zine plates. The wave length of the 
aerial system is about 2,000 meters. In 
the various rooms are installed the ap- 
paratus, part of which is temporary 
and will soon be replaced so as to give 
the station a high power. Two methods 
are now used, one of these being a sev- 
enty-five-horsepower plant using ordi- 
hary sparks and the second a special 
outfit for musical sparks. This latter in- 
cludes of a resonance alternator on the 
Bethenod system, and although it uses 
but ten horsepower it can signal to 
long distances, and it is claimed that 
It will cover four or five times the dis- 
tance obtained with the usual appa- 
ratus.: The present plant was laid out 
by Major Ferrié, who is chief engineer 
of the military wireless department. It 
ls intended to install a Diesel oil-engine 
group of 300 horsepower before long, 
% as to be able to operate the plant at 
high power, 

The $30,000,000 project for changing 
‘ver the suburban lines of the West 
State railroads in the suburbs of Paris 
to the electric system is now taking 
defnite shape, and there seems to be 
no doubt that it will be carried out. A 
meeting of the various officials inter- 
“sted in the matter was held quite re- 
ently, and the plans which were pre- 
“nted by the railroad engineers were 
aa along their general lines. 
y ah Involve a very extensive piece 
find z the total length of the 
ie Hen reaching as far as Ver- 
rh and covering a well-populated 

' 18 no less than 130 miles of 
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track. It is intended to use the third- 
rail system, following the general prac- 
tice of the city subway, and running 
trains made up of motor cars and trail- 
ers at intervals of three to five minutes, 
at least on the inner part of the net- 
work. The zone system will be used, 
with three zones, and the trains for the 
outer zones will not stop in the inner 
districts, so that the trains can be run 
at higher speed in this way. It is also 
intended to build twenty-five miles of 
new track to add to the above. The 
cars will resemble the Metropolitan sub- 
way type, but will be much larger, and 
will carry 200 passengers, seated and 
standing. The St. Lazare city depot 
will be transformed so as to provide the 
proper terminal facilities. As a result 
of the present meeting, the Commission 
pronounced unanimously in favor of 
the present project, and it desires to 
have the work commenced as soon as 
possible. 

At St. Petersburg is installed an 
ozonizing plant for purifying the city 
water, and it has been in successful 
operation for several months past. Sim- 
ilar ozone plants are already running 
in a number of European cities, among 
others at Wiesbaden and Paderborn in 
Germany and at Nice and Chartres in 
France. New plants are also to be in- 
stalled at Paris and also at Chemnitz 
and Florence. Regarding the St. 
Petersburg plant, it consists of motor- 
driven elevating pumps for raising the 
water of the Neva, filtering basins, and 
the ozone plant proper. After passing 
through rapid Howatson filters, the wa- 
ter is sent into treating towers, where 
it is mixed in spray with ozonized air. 
Current is provided by three engine and 
dynamo sets of 200 horsepower each. 
The present plant is installed by the 
Siemens-Schuckert and Paris Ozone 
companies in common. 

Quite an extension is to be given to 
the central tramway station at Buda- 
pest, and there will soon be installed 
two steam turbines and alternators of 
the 10,000-horsepower size, and on the 
three-phase system. This will bring up 
the total output of the plant to 30,000 
horsepower. The rolling stock will 
also be considerably increased, and 120 
motor cars have been lately ordered. 
Each will carry two seventy-five-horse- 
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power motors, so as to be able to run 
easily on all the grades of the lines. 

lt is stated that Engineer Franz 
Fischer, of Berlin, has succeeded in 
perfecting a process for obtaining very 
pure electrolytic iron. The object is 
to manufacture such iron on a commer- 
cial scale, and for various reasons this 
problem is a difficult one to carry out in 
practice. He is now applying it in a 
large establishment at Leipzig. The 
iron is deposited on the electrodes in 
the form of sheets, which are very solid 
and can be readily worked. Such iron 
is in a very pure state. Using other 
electrodes, iron tubes or various shapes 
can be obtained. The present iron ap- 
pears to have remarkable magnetic 
properties, owing to its purity, and it 
has more rapid changes in its magnetic 
state, so that it is likely to be valua- 
ble wherever laminated iron is needed 
for electrical work. 

Some interesting experimental work 
is being carried out by the Paris-Lyons- 
Mediterranean Railroad Company on a 
section of its tracks in the south of 
France. <A special electric locomotive 
is under trial upon the electrically- 
equipped line and it has a number of 
features which are out of the usual or- 
der. The locomotive is designed by 
Messrs. Auvert and Ferrand, engineers 
of the company, and it runs on the sin- 
gle-phase system. The double-track line 
is fitted with catenary-suspension over- 
head wire. A novel point is the use of 
a motor-generator set on the locomo- 
tive, which converts the single-phase 
current to direct current, this latter 
being used upon the car motors. The 
present locomotive is made up of two 
half-locomotives coupled together. Each 
portion is mounted on double trucks 
so that the locomotive as a whole is an 
eight-wheeler. Two transformers are 
used. One of these gives current to a 
synchronous motor, and a second trans- 
former furnishes current to the eonver- 
tor itself. to be converted into direct 
current. The voltage of the direct Cur- 
rent is changed by shifting the brusheg 
upon the rectifier, this being done by 
a small electric motor device. The over- 
head line works at 12,000 volts, twenty- 
five eyeles, and two pantagraph trol- 
leys are used. During the tests with 
heavy trains on the short experimental 
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section, the locomotive worked very 
satisfactorily, and it is intended to build 
a second one embodying the same prin- 
ciples with a number of improvements. 
The direct-current motors on the 
trucks are mounted crosswise and have 
bevel-gear drive, being six-pole 400- 
horsepower motors working at 300 
volts. It is now desired to obtain a 
locomotive of simpler construction and 
lighter weight. 

According to the most recent data, 
there is now installed no less than 475,- 
000 horsepower in machines in hydrau- 
lic plants in France. The minimum fig- 
ure for the power given by the plants is 
180,000 horsepower, and this corre- 
sponds about to the relation between 
low-water and high-water stages. Of 
the 475,000 horsepower there is used 
210,000 horsepower for electrometal- 
lurgical work; 155,000 for light and 
power; 60,000 for chemical products; 
30,000 for paper industries; 10,000 for 
traction, etc. The largest amount of 
current is for aluminum, steel and iron 
industries. When the newly projected 
plants are built, the above figures will 
be greatly increased, as the new plants 
will generate 720,000 horsepower, thus 
making a total of 1,200,000 horsepower, 
not including the work which is to be 
carried out on the Rhone River. Most 
of the hydraulic plants lie in the Alpine 
region in the west and south of the 
country. The Durance River alone is to 
furnish 400,000 horsepower from new 
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Papers to be Presented at International 
Electrical Congress at Turin. 

In addition to the official subjects 
for discussion at the Turin Congress, 
the invited speakers for which were 
given in our last issue, there will be a 
number of papers presented upon the 
initiative of their authors. The follow- 
ing have already been announced: 

‘Electricity Meters for Multiple Tar- 


iffs;’’ by Jules Neher, Geneva, Switzer- 
land. 
A À 


he Limit to the Application of 
Iligh Tension in Mines.” by Elvio So- 
leri, Turin, Italy. 

“On Some Methods of Preventing 
Excessive Internal Voltages,” by Al- 
berto Dina, Palermo, Italy. 

“The  Bleetromagnetie Phenomena 
which Result Upon Short-Circuiting an 
Alternator,” by P. Boucherot. Paris. 

Series Transformers.” by Dr. Hal- 
lo, Karlsruhe, Germany. 
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‘Aluminum for Electric Conduct- 
ors,” by Huber Stockar, Zürich, Switz- 
erland. 


‘‘ Automatic Regulators,” by J. Rou- 
tin, Lyons, France. 

‘‘Commercial Apparatus for 100,000- 
Volt Service,” by S. Q. Hayes, Pitts- 
burg, United States. 

‘‘Induction Electrodynamic Wattme- 
ters’? and ‘‘A Solution of the Prob- 
lem of Rational Rates for Electrical 
Energy, by Riccardo Arno, Milan, 
Italy. 

“Electric Traction with Respect to 
the Exigencies of Railroad Service,’’ 
by Pietro Lanino, Rome, Italy. 

‘‘On the Construction of Apparatus 
for Single-Phase Ship Propulsion,’’ by 
W. Kummer, Ziirich, Switzerland. 

‘‘ Applications of Electric Traction 
to Suburban Lines with Special Re- 
spect to High-Tension Direct-Current 
Systems,’’ by Guillaume Gyaros, Buda- 
pest, Austro-Hungary. 

‘‘Progress in Electrical Installation 
in Japan,” by Osuke Asano, Tokyo, 
Japan. 

‘The Technique of Electric Accu- 
mulators with Special Reference to the 
Nickel-Iron Alkaline Battery,’’ by J. 
A. Montepellier, Paris, France. 

‘‘The Present State of the Question 
of Sterilization m Combination with 
Central Stations,’’ by Etienne de Fo- 
dor, Budapest, Austro-Hungary. 

‘*The International Outlook in Scien- 
tific Illumination,” by Leon Gaster, 
London, England. 

‘‘Researches in Wireless Teleph- 
ony,” by Q. M. Calatabiano, Rome, 
Italy. 

“The Rotating Electric Current 
Field,’’ by A. E. Kennelly, Cambridge, 
United States. 

“The Electrotechnical Industries of 
America,” by T. C. Martin, New York, 
United States. | 

“Electrification of Railways,’’ by C. 
O. Mailloux, New York, United States. 
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Duluth Electric Club. 


An electric club has lately been or- 
ganized in the towns bordering on Lake 
Superior, embracing the electrical fra- 
ternity in Duluth, Minn., Superior, 
Wis., and the surrounding territory. 
The officers of this club are: president, 
T. W. Hugo; vice-president, William H. 
Winslow; secretary and treasurer, J. 
B. Crane. Several successful meetings 
were held before adjournment for the 


summer, and they will be continued in 
the fall. 
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LETTER TO THE EDITOR. 


Gas and Electric Street Lighting. 
To the Editor: 

The letter of your able correspondent 
under date of June 10 does not cover 
all of the points at issue and as your 
readers should have the benefit of both 
sides of an argument, let us see whether 
the statements in the original article 
published May 13 are correct. The 
large high-pressure gas units using 
three mantles show a duty of from 50 
to over 70 mean lower-hemispherical 
candles per cubic foot of gas, the gas 
consumption ranging from 75 to 90 
cubice feet per hour. Units of from 
1,500 to 4,500 candles are in use abroad 
for public lighting. 

Regarding the gain in efficiency due 
to grouping, it is necessary to have 
both a stock and a closed globe and 
practically all inverted are lamps are 
so equipped. These lamps do show an 
increased efficiency over the single 
units. 

The tests referred to on gasoline, not 
gas street lamps, as given, have been 
contradicted by Mr. J. R. Cravath (see 
Electrical World, June 22,1911). It is 
also important to note that the lamps 
tested were in use under a contract call- 
ing for sixty nominal candlepower and 
that under a new contract calling for 
actual candlepower the lamps have per- 
formed up to standard. This latter 
form.of contract has already been advo- 
cated by the writer and it would be 
well for the gas and electric interests 
to come prepared to furnish measured 
candlepower to the progressive, cities 
who will ask and pay for their street 
lighting on this basis. 

ENGINEER. 

New York, N. Y., June 27, 1911. 

eo 
Ohio Lighting Merger. 

The Warren Water & Light Company 
of Warren, O., and the Hydro Electric 
& Gas Company of the same city have 
sold their holdings to the Trumbull 
Public Service Company. The latter 
company has, in turn, filed a mortgage 
for $1,500,000 to provide for the pay- 
ment of bonds. 

The Warren Water & Light Com- 
pany, with its predecessors. has held 
the water franchise in Warren for 
twenty-five vears and was only recently 
granted a new franchise for both light 
and water. The Hydro Electrice & Gas 
Company was organized some five years 
ago by the late E. W. Gillmer. 
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MODERN WIRING PRACTICE.: 


BY J. W. BEAUCHAMP.2 


The growing experience of the pub- 
lie with regard to the cost and advan- 
tages of electricity supply is easing the 
work of the business-getting depart- 
ments and bringing the supplier rapid- 
ly to the last barrier which must be 
overcome before the use of electricity 
can become general. That is the diffi- 
culty of introducing electricity into 
premises where, on account of cost, 
there is a disinclination to install the 
hecessary wiring and fittings, although 
the supply may be desired and its econ- 
omy well understood. 

Doubts have been expressed as to the 
probability of small consumers being 
remunerative; certainly such business 
is of a special character, but on account 
of its possible magnitude and the com- 
paratively high load-factor of lighting 
supply to private houses it deserves 
special treatment, more particularly as 
the growing demand for electric street 
lighting makes it necessary to lay cabl s 
in roads where only the smaller con- 
sumer can he obtained. The extent of 
this potential business is emphasized by 
returns which show that the proportion 
of premises taking electricity supply 
varies roughly from five to twenty-five 
Per cent, according to the character of 
4 community, age of the undertaking, 
Competition, ete., whilst the percentage 
of houses rented at less than $150 per 
anum ranges from forty to seventy 
per cent of the total, again depending 
"pon the wealth and occupation of the 
People. 

The great bulk of this lightning busi- 
ness can be obtained in time either by 
means of :— 

p harment meters; contract rates; 
ne i na monthly accounts accord- 
ait e class of consumer, but the 
i j aS must be wired in exchange 
S slightly increased supply rate, 


- Chief ¢ ° 
England, electrica] engineer, Tunbridge Wells, 
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. Cransmission-Interior Wiring, 3 


or on very simple and easy installment 
terms. 

This is largely but not wholly a prob- 
lem of policy and finance for the sup- 
plier; a suitably designed system of 
wiring would do much to assist in its 
realization, and it is the object of the 
writer to draw attention to, and, if pos- 
sible, to cause discussion of, the features 
of modern wiring practice and regula- 
tions in so far as they influence the cost 
of small installation work. 


WIRING REGULATIONS. 

Although the rules of the Institution 
of Electrical Engineers are adopted by 
most British supply authorities there 
still remain so many exceptions and 
amendments that no real standard can 
be said to exist and there is great lack 
of uniformity in the quality of electri- 
cal installation work within any par- 
ticular supply area, regulations being 
observed in the better class work and 
evaded or only complied with in a per- 
functory manner where competition 
brings down the price of wiring. 
Against this tendency the supply 
authority can only struggle with diffi- 
culty as the general run of small house 
and shop wiring usually falls to the 
lowest bidder, and in many cases there 
is not the most elementary form ot 
specification to insure that the several 
offers are based on the same require- 
ments. This has a demoralizing influ- 
ence on those who bid for the work, 
apart from questions of material and 
workmanship, in many instances they 
do not allow for a proper arrangement 
of fittings to secure economy in use for 
fear that a more meager scheme at a 
lower price should be accepted, the 
builder or the occupier being seldom 
able without advice to appreciate the 
greater value which may be offered for 
the higher price. 

To enforce regulations in detail with- 
out obstructing work and progress is a 
comparatively expensive matter, re- 
quiring experienced and conscientious 
inspection and a decided sense of pro- 
portion on the part of the inspector. 


The proper course oppears to lie in 
drafting simple and definite rules deal- 
ing with (1) safety of the consumer, 
and (2) non-interference with the 
proper working of the supply to other 
consumers, the requirements of these 
regulations to be made as light as pos- 
sible but the enforcement of them to be- 
come more stringent. 

A change in this direction should se- 
cure greater uniformity of work, tend- 
ing to lower the cost of high-class wir- 
ing and force up the quality of the 
lower-class work, as in the latter almost 
all the trouble arises from insufficiently 
skilled labor, it being obvious to anyone 


‘whose duty it is to inspect wiring work 


that the employment of competent and 
full priced wiremen would frequently 
reduce the prime cost of jobs, and save 
good material from being reduced to a 
second-hand condition before it is even 
put to work. 

Many of the existing rules are direct- 
ed towards securing for the consumer 
a well designed installation, with re- 
gard to capacity of conductors, section- 
izing, etc. As these cannot be enforced, 
and their value depends so much upon 
individual circumstances, they would be 
better eliminated from the category of 
‘‘don’ts’’ and issued by the supply au- 
thority in the form of simple model 
specifications describing the require- 
ments of good practice suitable for sev- 
eral different classes of wiring work. 
Such official specifications would in the 
writer’s opinion do much to render 
practice and prices more uniform, and 
allow contractors to cultivate different 
classes of wiring work in accordance 
with their inclinations and capacity. 

In any case, in view of the rapidity 
with which electrical practice changes 
and the fact that so much of our work 
is secured in competition with other 
systems of light and energy supply. it 
is undesirable that wiring regulations, 
however simple, should be administered 
in an inflexible manner. or pass under 
the control of any centralized body not 
direetly interested in the commercial 
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development of the supply undertak- 


- ings involved. 


A brief analysis of the published reg- 
ulations of a number of British and 
foreign authorities controlling or advis- 
ing upon electrical work shows how 
great a divergence exists in their re- 
quirements, and suggests that, even 
after allowing for climatic differences 
and loeal conditions, the cost of wiring 
must be affected considerably by the 
varying limits imposed. 

The usual insulation-resistance test 
depends more upon dryness of the 
building and care used in connecting up 
fittings than upon the actual resistance 
of the dielectric, and a fair result may 
be obtained from wiring which has suf- 
fered considerably by careless work- 
manship and may be doomed to early 
failure. For these reasons, a much low- 
er insulation resistance than is usually 
called for would suffice, but should be 
supplemented by inspection of samples 
of hidden work in every case. 

With respect to the limits of lighting 
capacity which may be connected to 
one side of a three-wire system, it would 
appear that the true limit lies in the 
ability to make proper current-carry- 
ing connections in the various ‘‘loop 
in” fittings used on branch lighting 
circuits; ten amperes should be a work- 
able maximum. 

Respecting the limit of motor capac- 
ity which may be connected to one side 
of a three-wire system, these limits 
should depend upon the capacity of the 
system; in some cases most stringent 
regulations are issued by very large un- 
dertakings. 

Provided that wiring is not danger- 
ously overloaded, the question of pres- 
sure drop concerns the consumer chiefly, 
and the increasing efficiency of lamps 
does not warrant heavy wiring. 

The most striking difference between 
British and German wiring regulations 
lies in the permissible loading of cables. 

Amongst several provisions which 
now seem curiously out of date are the 
following: 


Motors to be insulated. 


No installation to have less than two 
branch circuits. 


No copper fuses to be used. 


Single-pole switches to be used on each 
main. 


Meter shunt wire to be taken to lamp side 
of consumer’s main switch. 

Slip conduit prohibited. l 

Metal conduit to be avoided if possible. 

A few, however, are conspicuously in 
advance of the period when they were 
written—for example: 
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Bath-room lights to be out of reach of per- 
sons in water. 


Tubes and frames to be continuous and 
well earthed to water pipes. 


No elbows to be used in conduit. 


The use of key socket holders to be re- 
stricted. 


Internal lighting fittings to be insulated. 
Meter main coil and all single-pole 


switches to be on live side of supply. 

The rules respecting grounding most- 
ly fal to define the essential require- 
ments for security from risk of shock 
or fire, which are that every part of a 
metallic sheathingsor conduit system 
containing conductors shall be perma- 
nently connected to earth by a conduct- 
ing path of sufficiently low resistance 
to carry, without sparking or heating at 
any part of system, the maximum cur- 
rent which the main fuses of the instal- 
lation will pass. 

Tests made with lamp or bell for the 
continuity of a tube system give little 
indication of the current-carrying ca- 
pacity of the many joints and connec- 
tions through which a fault current 
would have to be discharged, whilst the 
accidental grounding of the tube at one 
or more points, by contact with struc- 
tural metal work or water pipes, may 
make such a test quite deceptive. 

Where the system of wiring makes it 
impossible to render all metal work of 
motors, lamps, and other apparatus 
metallically continuous, it is advisabl2 
to run throughout the installation a 
substantial and visible ground wire or 
tape, to which all apparatus can be con- 
nected, and to connect it to ground at 
one point. This connection can be test- 
ed at intervals from different points of 
the installation by taking an ammeter 
reading between it and the live poles 
of the wiring through a small known 
resistance. The readings will show up 
any change in the state of the ground 
connection and prove its energy-dis- 
charging capacity in a way which tests 
with a bell or lamp do not do. 

Where these methods of grounding 
are not possible, it 1s necessary to resort 
to devices of the lightning-arrester-type. 
In these a small air gap 1s maintained 
between the outer, neutral, or earthed 
pole of the system, and a connection 
whieh includes all tubing, frames, and 
metal work; in the event of the latter 
rising in potential beyond a certain 
limit the air gap is bridged by a spark 
or by electrostatic attraction of a light 
metal armature, and a short circuit re- 
sults, opening the fuses or circuit- 
breakers. The devices have the draw- 
back that they will not operate with 
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certainty excepting for pressure rises of 
considerable amount and so do not alto- 
gether avoid risk of shock; they are of 
a more particular value on high-tension 
systems where good ground connection 
cannot be obtained. 

In an ordinary house wired with slip- 
joint tube, a leakage current occurring 
at any point at all remote from the 
service entry will probably have to run 
the gauntlet of sundry loose connections 
under floors and behind lath partitions 
on its way to earth. 

Undoubtedly these considerations 
present one of the gravest objections 
to the simpler systems of metallic con- 
duit. Some device is needed to protect 
concealed wiring mechanically without 
involving the danger of spreading a 
leak, or the difficulty of furnishing a 
completely grounded sheath. 

Steel tube has much to recommend it 
on the score of protection for wires and 
low cost of erection, and has done much 
to encourage the wiring of small houses 
during construction for which purpose 
it is very suitable. 

It would seem worth while to con- 
sider the extension of grounding only 
portions of tube within usual reach in 
wet places, and keeping the remainder 
in isolated single lengths by the use of: 
fittings and sockets which actually in- 
sulate ‘instead of partially connecting 
as at present; this could be effected by 
lined sockets or by serving the outside 
of the tube with compounded tape or 
braiding (a similar process is used for 
the protection of iron gas and water 
mains on the Continent), and would 
not increase the cost of the conduit ap- 
preciably, whilst protecting it from 
rust and destruction by ash conerete 
and plaster. 

The principal weakness of the ground- 
ing precaution lies in the fact that it 
is not essential to the working of the 
installation, and the wires and joints 
upon which it depends may suffer dam- 
age without the fact being retealed un- 
til they fail to give the expected pro- 
tection. 

Conduit.—Condensation trouble is 
only serious where runs of conduit are 
subject to different temperatures, as in 
passing from living rcoms to cellars 
and outdoor positions and can, to a 
great extent, be prevented by provid- 
ing drain holes at lowest points and by 
the use of inspection boxes well filled 
with slag wool or similar non-conduct- 
ing substances at points between which 
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considerable temperature difference 
may exist. 

Corrosion in buried conduit is gen- 
erally the result of condensation which, 
particularly with ‘“‘close’’? joint tubes, 
permits surrounding plaster to become 
moist and chemically active. This is 
very noticeable with plaster or concrete 
made from ashes. The use of ‘‘close’’ 
joint tube in any form of cement or 
plaster is undesirable but difficult to 
prevent on jobs where brazed or: seam- 
less material is not insisted on through- 
out. 

There appears to be a useful field for 
a conduit iapped with coarse tape or 
jute and compounded outside for such 
positions. 

The first test of a good class slip con- 
duit lies in the interchangeability of 
the tubes and fittings and the possibil- 
ity of making firm metal-to-metal joints 
at all points after removing the enamel. 
One of the reasons for using inferior 
conduit on low-grade work lies in the 
fact that fittings are an easier fit and 
more rapid erection is secured, at the 
expense, of course, of continuity. Vari- 
ous devices have been put upon the 
market to enable slip tubing to be made 
continuous without appreciable increase 
in cost. For the most part, however, 
they introduce difficulties in use and 
are always apt to be omitted where tube 
is fitted in awkward positions, whilst 
their weakest feature is that they do 
hot render it necessary to remove the 
enamel from the tube amd sockets and 
are therefore inferior to accurately 
made plain connections which cannot 
be socketed home until the metal is 
Cleaned and some force employed. In 
some instances slip tubing has been put 
together with wet salamoniae in order 
lo secure a rust joint, an injurious prac- 
tiee, owing to the corrosive and hygro- 
opie nature of the salt. 

There seems to be no reason, how- 
ever, why a useful amalgam-like joint- 
ng mixture should not be made, sim- 
ilar in composition to aluminum paint 
or the paste solders. 

Saity—One of the greatest safe- 
Buards for the consumer lies in the use 
of correctly proportioned fuses, and, 
Where possible, the cartridge form or 
the modern development of the old Edi- 
ON seray plug fuse should be used, but 
the cheapness and convenience of the 
onlinary porcelain bridge fuse will pre- 
“ent It from being easily superseded ; it 
' therefore desirable that consumers 
Should be provided with simple informa- 
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tion with regard to fusing. As it is not 
possible to prevent untrained persons 
from replacing blown fuses, the next 
best thing is to furnish easily under- 
stood instructions for doing so. 
CHEAPER WIRING METHODS. 

Concentric Systems.—The most im- 
portant recent development ìn wiring 
appears to be the re-introduction of the 
concentric principle in the form of the 
‘‘Stannos”’ wiring system. 

This material is now well known, and 
where it is possible to work on the sur- 
face of a building and use concentric 
conductors with the outer or return 
sheath grounded, a saving in cost of 
ten to fifteen per cent over slip-joint 
conduit wiring can be secured by means 
of it in the hands of men accustomed 
to its use. 


Its chief disadvantages appear to be: 


The multiplication of mechanical joints 
or points where loose connections may oc- 
cur. 

The difficulty of securing to plaster and 
composition walls and ceilings. 

Comparatively feeble resistance to acci- 
dental damage. 

Risk of loss of continuity and consequent 
sparking or pressure rise on the outer con- 
ductor in the event of loose contacts or 
breakage of sheathing. 


These difficulties are rather matters 
of detail and many of them can possibly 
be overcome. As the superior economy 
of this system over conduit is only ap- 
parent when the wire is used concen- 
trically, it has so far been most success- 
ful on alternating systems where the 
use of a transformer affords a ready 
means of isolating the consumer’s wir- 
ing from the supply network; as 
such transformers may also be used 
to reduce voltage, their cost is not al- 
together chargeable to the concentric 
wiring. Where, however, it is required 
to use double Stannos wiring, the outer 
sheaths acting merely as a mechanical 
protection, no trouble arises from in- 
‘ductive drop with ordinary sizes and 
currents—experiment has shown that 
up to twenty-five amperes the drop at 
ordinary periodicities is quite inap- 
preciable in a fifty-five yard run. 

The great value of this material lies 
in the fact that faults quickly develop 
into short circuits and put the bad sec- 
tion out of use whilst repairs are easily 
carried out; in addition. all the simplic- 
ity and advantages of a single-pole sys- 
tem are secured. 

Flerible’ wiring has been much dis- 
eussed from time to time but no effort 
made to define its utility or to establish 
any regulations which might make it 
safe for certain classes of work without 
rendering it too expensive; in conse- 
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quence a considerable amount of such 
wiring is actually in use in this country, 
the material being used in a most im- 
proper manner and only saved from fail- 
ure by its high quality. Some attempts 
have been made to produce a strong and 
safe flexible wire, the result being usu- 
ally rather clumsy and as costly as the 
cheaper forms of permanent wiring. 
There would appear, however, to be a 
field for such material in eonnection 
with heating circuits. A heavy armored 
and fairly flexible cord to carry up to 
ten amperes without overheating, and 
provided with good plug terminal fit- 
tings and fuses of the cartridge type, 
might reduce the first cost and conse- 
quent difficulty of inducing users of 
electric light to put in heating and cook- 
ing apparatus; such wiring could also be 
a tenant’s fixture capable of removal to, 
and use in, other premises. 

A disadvantage peculiar to all fixed- 
surface wiring systems lies in the diffi- 
culty which is met with when redecorat- 
ing walls and ceilings, particularly when 
papering—this fault is sometimes lost 
sight of by those who advocate such sys- 
tems on the grounds that existing decor- 
ations will not be injured. 


Relative Cost per Light of Wiring in Small Pri- 
vate Houses Complete with Metallic 
Lamps and Simple Pendants. 

Percentage 

of 

No. 1 
Screwed seamless con- Conduit ........ $1.40 
duit (steel) and 600- Cable eresas’ 1.40 
meg class non-asso- Fittings ........ 1.40 
ciation cable......... 123 Labor .......... 1.28 
Per light...... $5.48 
Brazed slip conduit Conduit ........ $1.34 
with clamp continu- Cable .......... 1.40 
ity fittings .......... 116 Fittings ........ 1.40 
; Labor .......... 1.03 
Per light ..... $5.17 
Brazed slip conduit and Conduit ........ $0.97 
600 me class non- Cable oo ee rs 1.40 
association cable....107 Fittings ........ 1.40 
Labor vacate ned 0.97 
Per light ..... $4.74 
Brass-cased paper Tube assed eas $0.85 
UDO sises a st eek es 104 Cable .......... 1.40 
Fittings ........ 1.40 
N ) bor .......... 0.97 
bo Mey A oO % Per light ..... $4.62 
No. 1. Close joint slip Conduit ........ $0.67 
conduit (steel) and Cable essre 1.40 
600-m eg class non- Fittings ........ 1.40 
association cable....100 Labor .......... 0.97 
= Per light ....... $4.44 
Wood casing and 600- Casing ......... $0.30 
meg class non-asso- ee) ee ee ree 1.40 
ciation cable ........ 96 Fittings ........ 1.40 
Labor 4 sce ea ks 1.16 
Per light...... $4.26 
Stannos wiring (con- Cable aavs% desu d. $1.52 
centric) ocean ed esa Ss 71 Fittings ........ 1.40 
Labor .......... 0.30 
Per light ..... $3.22 
Twin rubber and lead- Cable ine wae ks $1.52 
covered cable ....... 7 Fittings ........ 1.40 
Labor ........., 0.30 
Per light..... $3.22 
Rubber and cotton flex- Cable .......... $1.40 
ible and button insu- Fittings ......., 1.40 
BACOVS) san. vets E hed 70 Labor ......... 0.30 
Per light..... $3.10 
600-meg class non-as- Cable and insula- ~~ 
sociation cable and LOTS oe duke S 0.85 
Cleat insulators..... 57.5 Fittings ........ 1.40 
LAaADOr oeaan 0.30 
u Per light ..... $2.55 
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COST OF WIRING SMALL PREMISES. 

The influence of the system adopted 
upon cost is indicated by the preceding 
figures, which, although actually vari- 
able according to circumstances, are 
relatively representative of the princi- 
pal methods available for wiring small 
houses. 

Examination of these figures also 
brings out the fact that on the cheaper 
systems labor costs become a much smal- 
ler proportion of the total, suggesting 
that it is only under some organized 
scheme of wiring houses in quantity 
such as might be arranged by a supply 
authority (or central-station company) 
that the fullest economy of these meth- 
ods can be realized. i 

In putting in very small installations 
by means of workmen not continuously 
employed on this class of wiring, it is 
not to be expected that the labor costs 
can be kept down to the figure necessary 
to justify the methods. 

Although this paper was prepared be- 

fore the publication of the 1911 edition 
of the rules of the Institution of Elec- 
trical Engineers, the writer was able by 
the courtesy of the Institution to inspect 
a copy, and would draw attention to the 
principal changes in so far as they affect 
small installation work. 
The alterations of most general in- 
terest are contained in the table of 
carrying capacity of cables—the new 
values having been determined by ex- 
periment under working conditions and 
set out in relation to length of conduc- 
tor and unit pressure drop :— 


Maximum Amperes. Percentage 


of Increase. 


1/18 4.2 (.2 71.5 
3/22 4.2 7.8 85.5 
3/20 6.4 12.0 87.5 
7,20 13.0 24.0 84.5 


Although these new limits are only 
about sixty per cent of the values 
allowed by the Verein Deutscher Elec- 
trotechniker they represent a great prac- 
tical advance and should reduce wiring 
costs whilst allowing a good factor of 
safety against increase in loading which 


“might take place after an installation 


has been put into service. 


In conclusion the writer would express 
the hope that discussion of some of the 
points raised in' this paper may assist 
in stardardizing the practice of wiring 
in small premises and help to evolve 
specifications which will enable builders 
and property owners to put in electric 
light wiring with the same confidence 
that they now have in ordering the 


standard work of the plumber and gas- 
fitter. 


Slow Alteration and Spontaneous Com- 
bustion of Coal Exposed to Air. 

A summary of a paper by M. Lécri- 
vain is given in the Electrical Review, 
London, from which the following 
statements are taken. 

It has been suggested in the past that 
only pyritic coals, or those coming 
from ‘‘fiery’’ mines, are subject to al- 
teration on exposure to air. Actually, 
however, all coals suffer a very charac- 
teristic oxidation in air, the ultimate 
result being spontaneous combustion, 
attended by more or less serious dam- 
age and loss. <A detailed examination 
of the sequence of atmospheric influ- 
ences on coal is, therefore, of great 
practical importance. 

The process of slow alteration which 
first occurs is divisible into several 
clearly defined stages: 

(ai The physical state of the coal is 
altered. Surface oxidation causes min- 
ute fissures which rapidly extend right 
through the lumps, thus the size of the 
sound pieces continually decreases. 

(b) A change of weight occurs in 
three stages: (1) loss by escape of 
moisture and occluded methane; (2) 
gain by surface oxidation: (3) loss by 
escape of hydrocarbons formed by the 
partial decomposition of the coal. 
Stages (1) and (2) oceupy more or less 
time, according to the exact state and 
nature of the coal, but spontaneous 
combustion rapidly follows stage (3). 

(c) A loss of calorific power and a 
deterioration of lighting and coking 
values follow the escape of gases from 
the coal. If the carbon content of the 
latter be low and the atmospheric tem- 
perature high, this loss of gas is very 
rapid and may easily exceed thirty per 
cent in one month’s exposure. 

(d) The available by-products are 
diminished, and the quality of the coke 
deteriorates. The quantity of ammonia 
salts recoverable may decrease by fifty 
per cent during three or four months 
and M. Favol finds that Commentry 
coal gives a good metallurgical coke 
when freshly mined, but will no 
longer do so if exposed to the air for 
six months or so. 

Spontaneous combustion is mainly 
due to the combined action of at- 
mospheric moisture and oxygen. Mois- 
ture favors cleavage of the coal, and 
thus facilitates its oxidation; the re- 
sultant emission of heat and elevation 
of temperature then become progres- 
sively more rapid. Beds of coal-dust 
naturally heat more rapidly than stacks 
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of lumps; stacks thirteen feet or more 
in height are especially liable to ignite 
spontaneously, and the oilier the coal 
and the greater the percentage of 
smalls, the greater the risk. Foreign 
matter, other than pyrites, has little 
influence on the fire risk. 

Coal stacked in the open air is 
bound to deteriorate, but the fire risk 
may be made low by building only low 
banks. Storage under water is the best 
and safest procedure, and the first in- 
dustrial application of this method is 
to be found in the  10,000-ton 
‘“drowned’’ magazine, built by the 
Western Electric Company at Chicago, 
in 1902. 

The causes of subterranean fires in 
coal mines are not yet thoroughly un- 
derstood. The best means of fighting 
such conflagrations is to seal the mine, 
thus preventing access of oxygen, 
meanwhile cooling the gases and the in- 


candescent masses of fuel by water jets. 
t 


—__—_-_s--e—___— 


Novel Method of Overhead Distribu- 
a tion. | 

A novel method of overhead electri- 
eal distribution is in use in a Welsh 
town to obviate the necessity of run- 
ning pole lines through the streets. 
The wires are carried on brackets at- 
tached to the sides or fronts of the 
houses about sixty feet apart. The 
conductors are supported on top-groove 
insulators and ample room is allowed 
for access to the roof. The brackets 
are constructed of 2.5-by-2.5-inch an- 
gle-steel about six feet long, though in 
places a greater length is required. A 
ground wire is carried above the con- 
ductors. No difficulty has been experi- 
enced in obtaining the necessary con- 
sent of the occupants for attaching 
brackets to the houses. Objection was 
at first made to the brackets on the 
ground that the wires were a source of 
danger to workmen repairing the roof, 
but ths has not been found to produce 
any difficulty. A rubber sheet has been 
provided for the use of such workmen, 
but it is seldom used. The method has 
been used principally in industrial] dis- 
tricts occupied by small houses, where 
the load is not sufficient to justify un- 
derground mains. This equipment 18 
deseribed and illustrated in the Elec- 
trical Review, London, May 19, 1911. 

——_—__4-»____—_ 

The House of Representatives of 
Connecticut has adopted the report of 
the Judiciary Committee recommend- 
ing a public-service commission. 


vane 


July 8, 1911 


New-Business Methods of the New 
York Edison Company. 

Although the fact that the New York 
Edison Company is situated in the 
largest city in the United States has a 
great deal to do with its success as a 
profitable business institution, a large 
share of the business added to the lines 
of the company can be traced directly 
and indirectly to the untiring and com- 
mendable efforts of the commercial de- 
partment in arranging timely cam- 
paigns, demonstrations, advertising, 
ete. And it is safe to say that without 
this work much of the new business 
which the company enjoys would be 
impossible to secure. 

It is obvious, therefore, that no cen- 
tral-station company is too large to pay 
the closest attention to the commercial 
or new-business department, whether 
faced with competition or not, nor are 
the methods pursued by the larger com- 
panies in stimulating the interest in 
electricity and securing new business, 
financially out of the reach of the small- 
est central station. | 

It would be an endless task to chron- 
icle the methods of the new-business 
department of the New York Edison 
Company. There are, however, a num- 
ber of valuable suggestions contained 
u some of the recently distributed lit- 
erature of the company which may 
Prove of interest. 

One feature of the methods above 
mentioned, and one which is probably 
unique in central-station new business, 
is the scheme adopted for the letter 
heads used in the new-business depart- 
ment. Each sub-department has sepa- 
rate stationery, each being suggestive 
of the business transacted by that de- 
partment. Take, for instance, the sign 
department. When writing to pros- 
Pective customers in the drug business, 
or shoe business, letter heads having 
two photographs of typical drug or 
shoe sgns are used—both a day and 
night view being reproduced. The cuts 
4 of moderate size and are placed in 
a left and right-hand corners 

ot ne company’s name and address 

ween. The printing, art work and 
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stationery are of the highest charac- 
ter, which is very essential in making 
a favorable impression on the ‘‘pros- 
pect.”’ | 

This scheme is followed out with 
other classes of sign customers, such 
as lunch rooms, cigar stores, pool 
rooms, florists, ete. Also the automo- 
bile department, residence lighting de- 
partment, commercial lighting depart- 
ment, fan-motor department, heating 
department, industrial department, etc., 
use stationery with photographs show- 
ing typical installations. In following 
up prospects with letters the company 
also makes an effort to use stationery 
of a different tint and general design 
so as to obviate that ‘‘sameness’’ ap- 
parent in so much advertising corre- 
spondence. Whatever else may be said 
of this plan, it most assuredly lends an 
individuality to the correspondence 
which is sure to make a favorable im- 
pression upon the recipient. 

The “‘electric apartment’’ conducted 
by the New York company a short time 
ago has done much to stimulate the sale 
of household devices. This model up- 
to-date apartment was epuipped with 
the different electrical devices which 
were seen in operation in each room. 
The dining room contained electric 
chafing dishes, coffee percolators, toast- 
ers, and electrically lighted table deco- 
rations, while in the kitchen were seen 
the latest type of electric range with 
all appurtenances; the bedroom had an 
electric curling iron, heating pad and 
heater for nursing bottle. In the par- 
lor was found an assortment of beau- 
tiful electric portable lamps. An elec- 
trie radiator suitable for such an apart- 
ment was also shown in this room. In 
the bathroom was an electric radiator, 
shaving mug, ete. The whole apart- 
ment was artistically lighted by elec- 
tricity. All heating and lighting de- 
vices were demonstrated in actual use 
each afternoon. An illustrated descrip- 
tion of this demonstration was given 
in the ELECTRICAL REVIEW AND WESTERN 
ELECTRICIAN for May 13, 1911. 

Cooking by electricity was shown to 
be entirely feasible, convenient, eco- 
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nomical and attractive to ladies giving 
luncheons, receptions, etc. Subsequent- 
ly the Edison company issued an at- 
tractive book containing recipes for 
cooking by electricity. Each page con- 
tains a separate recipe with a view of 
the electrical device necessary to pre- 
pare it in the border. These tempting 
recipes will create a ‘desire ‘on the 
part of the ladies to try them and if 
not already supplied with the neces- 
sary cooking appliances, increased sales 
should result. 

In the course of an electric-vehicle 
campaign the New York Edison Com- 
pany prepared and distributed a conve- 
nient booklet giving the names and loca- 
tions of the various charging stations 
in the vicinity of New York, together 
with a map showing the automobile 
routes to suburban points and the rel- 
ative location of charging stations. 

Another publication worthy of more 
than passing interest is a booklet, en- 
titled ‘‘Edison Service and the Tele- 
phone,’’ which, as its name implies, 
deals with the transacting of company 
business by means of the télephone. It 
is a book of instructions and sugges- 
tions for the company employees. As 
the telephone traffic of the company 
averages 16,000 calls daily, the need of 
such a book is obvious. The entire text 
of this publication is worthy of repro- 
duction, but the concluding paragraph 
can only be reproduced here as indicat- 
ing the general policy of the company: 

‘‘Remember that that which is the 
correct thing to do in a face-to-face con- 
versation is also correct in a telephone 
conversation. The fact that a line of 
wire and two shining instruments sepa- 
rate you from the person with whom 
you are speaking takes none of the sting 
out of unkind words. 

‘‘Be forbearing, considerate and 
eourteous. Do over the telephone as 
you would do face to face.” 

It is claimed by some central stations 
that a great deal of trouble is encoun- 
tered in transacting business over the 
telephone and it is generally conceded 
by the public that no satisfaction can 
he gained over the telephone when deal- 
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ing with a large corporation. This lit- 
tle book, then, serves a double pur- 
pose—insuring the public courtesy and 
satisfaction over the telephone and 
jessening the difficulties of the com- 
pany. 

These are simply a few of some of 
the more recent methods adopted by 
the new-business department of the 
New York Edison Company. Attract- 
ive and timely circulars, post cards and 
folders are being continually distribu- 
ted, followed up by consistent news- 
paper and billboard advertising, per- 
sonal solicitation and courteous treat- 
ment to its present customers. 

oe 
The Heating of Small Motors. 

In the July issue of Chained Lighting, 
the monthly organ of the Louisville 
Lighting Company, Louisville, Ky., 
there appears the following timely ad- 
vice to customers, regarding the heat- 
ing of small motors—particularly fan 
motors. 

The advent of warm weather always 
brings a number of complaints in re- 
gard to heating of small motors. These 
complaints are usually from dealers or 
users who are possessed with the idea 
that if the motor-body does not feel 
nice and cool to the hand, the windings 
are in imminent danger of burning out. 

An analysis of the facts in regard to 
temperature rise invariably shows that 
in practically no cases complained of 
is there the least danger of injury to 
the motor. 

The standard of the American In- 
stitute of Electrical Engineers permits 
a temperature rise of forty degrees 
centigrade, the equivalent of seventy- 
two degrees Fahrenheit. As a matter 
of fact, the temperature rise of a ma- 
jority of the types of small motors 
and fan motors will not exceed 20 to 30 
degrees Fahrenheit under continuous 
operation, and will rarely or never equal 
half the temperature rise allowable 
under the standard above mentioned. 

However, let us say, for instance, 


' that a small motor has a temperature 


rise of thirty degrees Fahrenheit when 
operated continuously. Such a motor 
operating on a day when the normal 
air temperature is seventy degrees, 
would reach a temperature of only 100 
degrees, which would feel only comfort- 
ably warm to the hand. 

The same motor operating on a mid- 
summer day when the thermometer 
runs from 90 to 95 or 98 degrees will 
attain a temperature between 120 and 


130 degrees Fahrenheit. Any temper- 
ature over 120 degrees is quite uncom- 
fortable to the touch, and gives rise to 
alarm on the part of the inexperienced 
motor user. 

However, a motor with a surface tem- 
perature of 125 degrees is in no dan- 
ger of injury from overheating, and 
motor users who make complaint of 
the heating effect under such conditions 
should be advised to continue operating 
their motors until it is apparent that 
the windings are being damaged. Un- 
less there is some odor of burning in- 
sulation, the motor cannot be consid- 
ered in danger. 

Users are perfectly familiar with the 
well known heating effect of the com- 
mon incandescent lamp, and only the 
very inexperienced think of inclosing 
the lamp in inflammable material or of 
trying to hold the hand on a burning 
lamp. There is about as much use for 
holding the palm of the hand on a lamp 
as there is for holding it on the motor. 

denen ee 
Another School for Central-Station 
Employees. 

The value of a central station edu- 
cating its employees along definite lines 
is again attested to by the announce- 
ment that the San Joaquin Light & 
Power Company. Fresno, Cal., has es- 
tablished a school of instruction for its 
employees. The school was called to 
order for the first time by Assistant 
Manager E. B. Walthall, who, in his 
capacity as teacher, addressed those 
present at considerable length as to the 


manner in which the company fixes its 
rates. 


The plan to establish the school of 
instruction was originally suggested 
through a letter sent out by Emory 
Wishon, manager of the company’s af- 


. fairs at Bakersfield, Cal. In this letter 


the writer sought to instruct his em- 
ployees in the plainest language possi- 
ble as to the reasons that certain rates 
are charged some business concerns 
while others are compelled to pay dif- 
ferent prices. 

The idea of the company is to hold 
a school of instruction each week, and 
to have a different topic of discussion 
on each oceasion, At the next meet- 
ing the ‘‘students’’ are to be given 
a thorough course on the intricate work- 
ings of a meter. 

Though the school for the present 
will be composed only of the com- 
pany’s local employees, the idea of the 
company management is to eventually 
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arrange matters so that its employees 
in other cities will either be called 
upon to attend the meetings in Fresno 
at specified periods, or else to have one 
of the officials go to each city periodi- 
cally to impart whatever instructions 
it may be considered essential that the 
employees should have. 

Manager A. G. Wishon in discussing 
his new school stated that it is his de- 
sire that every employee of the San 
Joaquin Light & Power Company shall- 
have not only a thorough knowledge of 
the technicalities of his work, but of 
the business side as well. 


<-> 


Electric Sign for Antigo Electric Com- 
pany. 

Just as the first step in an electric- 
vehicle campaign is the operation of 
electrics by the central-station com- 
pany, so is the first step in a sign cam- 
paign the installation of an electric sign 
advertising the central station. That 
this theory is approved by the Antigo 
Electric Company, Antigo, Wis., is evi- 
dent by its action in installing over its 
power house what is considered the 
largest electric sign in the State out- 
side of Milwaukee. 

The sign will be forty feet long and 
twenty feet high. The letters are three 
feet six inches in height and of the 
trough type. They will be painted on 
the inside with white enamel. Over 580 
four-candlepower tungsten lamps will 
be used to illuminate the sign. The 
words ‘‘ Antigo Electric Co.” will ap- 
pear at the top of the sign and burn 
continuously. Below them will be the 
words ‘‘Light’’ and ‘‘Power,’’ which 
will be flashed on letter by letter. A 
zig-zag pattern on the sign to simulate 


lightning will be flashed out at inter- 
vals. 


Geess a oe 


Selling Electrically Heated Appliances 
by Mail. 

The Electric Shop of the Com- 
monwealth Edison Company, Chi- 
cago, Ill., has issued a catalog which 
has been mailed to customers of central 
stations throughout the United States. 
In following out the catalog idea, the 
Company first wrote to each central sta- 
tion, stating the scheme for selling di- 
rect, and requesting the names of fif- 
teen of the best customers of the cen- 
tral-station company. 

Catalogs were then mailed to each of 
the names included in this well selected 
list. This is simply a broadening out of 
this famous electric shop. 
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Free Fan Service for Invalids. 


The DeKalb-Syecamore Electrie Com- 
pany, DeKalb, 11l, and H. M. Byllesby 
& Company, Chicago, controlling nu- 
merous public-utility properties in the 
South and Southwest, have announced 
simultaneously that during the summer 
months free fan service will be ex- 
tended to any sick person, upon the 
recommendation of the attending phy- 
sician. In case the house is not wired 
service Wires will be run and sufficient 
interior Wiring to operate the. fans, 
loaning the latter as long as many be 
required. 

The following is the text of a letter, 
prepared by A. S. Huey, vice-presi- 
dent of H. M. Byllesby & Company, to 
be sent to all physicians in the cities 
served by Byllesby properties: Dr. 
Dear Sir: I beg to inform 
you that during the remainder of the 
summer we wish to place, without 
charge, electric-fan service at the dis- 
posal of every sick person who (or 
whose family) is unable to pay for the 
fan and service, and whose sickroom 
can be reached from our present dis- 
tributing lines. We ask only that you 
certify in writing to the desirability of 
fan service from a medical standpoint 
and to the financial inability of the 
patient to secure the same; also that 
you notify us when the necessity of 
the service has ceased. If the house is 
not wired we will run service wires and 
install sufficient interior wiring to oper- 
ate the fans, loaning the latter as long 
as may be required in your judgment. 
Assuring you of our desire to co-oper- 
ate with vou, ete, 

EET ee Pees 


Renting Electric Cooking Appliances. 
An article in a recent number of a 
leading English electrical publication 
under the head of ‘‘Wanted: Electrical 
cooking apparatus on hire,’’ suggests 
that money awaits the enterprising man 
who is first to inaugurate a regular 
business in the way of hiring out first- 
elass cooking apparatus on reasonable 
terms, for “in any town worthy of the 
name” there ig to-day a big demand 
for good electrical cooking ranges, and 
for some form of electrical water heat- 
“T capable of giving a continuous sup- 
Ply of hot water throughout the day. 
Consumers are frequently inquiring af- 
i oe water heaters and cook- 
a a of a nice, clean, neat 
ee a hot water always available 
e whole easily operated by 


means of one or two small switches 
appeals to many. 

The article asserts that people want 
to use electricity for cooking and do- 
mestic purposes, but that the present 
high price of the utensils themselves 
prevents electricity from being more 
extensively used for such purposes. 
With that great outlay of the first cost 
eliminated, three parts of the difficulty 
in the way of electricity for domestic 
purposes is at once removed. The ar- 
ticle says that while there are good 


stoves and heaters on the market, real- 


ly serviceable goods, economical in 
their consumption of current are few 
and far between, and that charges for 
power are in the way at present, but 
the demand would considerably reduce 
them. 

The practice of renting gas cooking 
ranges is quite common in Birming- 
ham. This city, which owns and oper- 
ates its gas works, makes a specialty of 
renting gas ranges, and this rental ap- 
plies toward the purchase of the 
ranges if the customer so desires. 

The electric department of the city 
has also recently held an interesting 
exhibition of electric cooking appar- 
atus. It engages in the installation and 
hire of electric motors and dynamos. 
If electric cooking apparatus could be 
provided on reasonable terms, there 
would seem to be little doubt that the 
electrical supply department of the 
city would be glad to rent them. The 
city now makes a special rate for elec- 
tricity for heating purposes as distinct 
from the current supplied for lighting. 
With a greater demand for electricity 
during the daytime it is quite likely 
that the rates would be proportionately 
reduced. 

——eo 
Central-Station Advertising. 

At the recent exposition held in 
Bloomington, Ill., for the purpose of ad- 
vertising home products, the Bloom- 
ington & Normal Railway Company 
maintained an interesting exhibit in 
which it displayed various household 
appliances which could be operated 
with ‘‘Made in Bloomington’? electric- 
ity. 

During a spectacular night parade, 
which took place during the show, the 
company played a powerful searchlight, 
installed on Bloomington’s tallest build- 
ing. intermittently on the line of mareh 
and one of its advertising signs in view 
of all spectators, 
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Electrical Decorations. 

Electrical effects played a consipeu- 
ous part in the official inauguration of 
the Toronto (Can.) Hydroelectric Sys- 
tem on May 2. The principal] decora- 
tion was a miniature imitation of Niag- 
ara Falls, the source of the city’s elec- 
tric supply—ninety miles away. The 
banks of the river were represented by 
painted scenery; the falls were repre- 
sented by real water illuminated by 
white and green beams from search- 
lights placed on nearby buildings. 
High above the falls the word, ‘‘In- 
auguration,’’ appeared in large electric 
letters, and below the falls were large 


‘electric torches and other electrical ef- 


fects. 
—_—__—_.--- > ——_—- 


Converting ‘‘Sweat Shops.” 


The Edison Electric Illuminating 
Company, of Brooklyn, has recently 
prepared for distribution among the 
class of clothing manufacturers usually 
termed ‘‘sweat shops?’ a circular 
printed in Hebrew calling attention to 
the advantages of motor drive and 
electrice light. 

The circular gives the names of a 
number of those manufacturers who 
have already taken advantage of the 
cheaper and more sanitary methods 
of operating their machines. Excellent 
results have already been reported. 

—__—_—_»--@—__—_- 


Sigus to Warn Drivers. 

The Board of Publie Works of In- 
dianapolis has devised a system of elec- 
tric signs to be placed in front of all 
hospitais, warning drivers and others to 
drive slowly and with as little noise as 
possible, 

This is an innovation and shows an- 
other avenue for the use and gale of 


electric signs, 
——__~}--- > -____ 


The Federal Light & Traction Com- 
pany, the new owners of the Spring- 
field (Mo.} Gas & Electric Company, is 
engaged in a campaign to increase the 
number of eleetric signs in that city. 
W. W. Farris and W. J. Gunter of the 
Company are now in Springfield, show- 
ing the merchants the advantages of 
electric signs. 

— se. 


An attractive, illustrated folder, re- 
cently distributed by the Philadelphia 
Electric Company in the course of an 
electric-fan campaign has been instru- 
mental in influencing new business. 
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LIGHTING A FACTORY. 


BY E. R. TREVERTON. 


It is the object of this article to de- 


scribe the manner in which a very- 


dark machine shop was lighted by a 
very simple but effective method, and 
one that has given entire satisfaction 
to all concerned. 

The location in question is a typical 
inside factory one, being an aisle forty 
feet wide situated between two other 
aisles of a slightly greater width, and 
separated from them only by the col- 
umns that carry the roof; 400 feet of 
this aisle is used for general machine 
work, mostly lathe work. The ceiling 
is formed by the floor above, and is 
divided into bays 40 by 16 feet by the 
supporting girders. A crane runs the 
entire length of the aisle with a clear- 
ance of only thirteen inches above the 
hoist. 

The natural lighting comes from the 
aisles on each side, one having a row 
of windows occupying the entire out- 
side wall, the other making use of sky- 
lights and a row of windows just un- 
der the roof. The light from the first 
source was mostly cut off by a row of 
high machines directly in front of the 
windows and by the intervening col- 
umns, crane girders and the like. From 
the other side, the windows being so 
high in comparison with the width of 
the room, only a narrow strip of floor 
was directly lighted, and this only im- 
perfectly on account of the machines 
located just along the edge of the aisle. 
It was necessary to use artificial light 
at all times, as under the best condi- 
tions of a bright day the natural light 
was very dim. 

Formerly, clusters of carbon lamps 
scattered here and there formed the 
general lighting scheme, each machine 
being furnished with one or more ex- 
tension lamps, which were moved 
from place to place as the operator re- 
quired. Not only was the light insuf- 
ficient, but the constant transfer of 
lamps with the consequent breakage 


and damage to the cord made the main- 
tenance cost so high and reduced the 


efficiency of the workmen, both in qual- 


ity and quantity, to such an extent that 
some change was made necessary. - It 
was impossible to keep good men on 
account of the inconvenience and un- 
pleasantness of the location. 

The small clearance over the crane, 
together with the low ceiling, excluded 
all types of lamps except the incan- 
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bration due to cranes and to the drop- 
ping of heavy weights on the floor 
above. | 

The illumination was uniform and of 
sufficient intensity for the class of work 
done there, and the place was trans- 
formed from a gloomy into a cheerful 
location. The spirit of the men im- 
proved, as was shown by the quality of 
the work turned out. There were nu- 
merous other advantages. 


TUNGSTEN LIGHTING IN A FACTORY. 


descent. Tungsten units were selected 
as being the most applicable. The bays 
were each equipped with eight 100-watt, 
clear tungsten lamps, with intensive 
glass reflectors, mounted directly on 
the ceiling, with one inch of free cord 
between the rosette and the socket. 
The lamps were in two rows of four 
lamps each per bay, thus making the 
spacing distance 8 by 10 feet, with a 
power consumption of 1.25 watts per 
square foot of floor space. The switch- 
ing was arranged so that four lamps 
could be operated in a group, thus per- 
mitting small areas to be lighted with- 
out waste. With the use of Westing- 
house wire-type lamps the breakage 
has disappeared, regardless of the vi- 


This system has been in service for 
well over a year and careful records 
have shown that the cost is reasonable- 
and that the saving in quality of work 
and the ability to keep good men has 
more than repaid the original expense.. 

The accompanying photograph, taken- 
at night without any light except from 
the ordinary source, shows the location: 
and gives some idea of the satisfactory 
character of the illumination. All parts: 
of the room are sufficiently lighted to 
permit of work being done with equal 
ease at any point. Tests showed that 
the average intensity of the horizontal 
plane averaged 2.5 foot-candles, with a 
minimum of 1.6 foot-candles at the ex- 
treme edge of the room. 
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Importance of Good Light in Factories. 

At the sixteenth annual meeting of 
the National Association of Manufac- 
turers, held at the Waldorf-Astoria Ho- 
tel, New York City, on May 15, 16, and 
17, a very interesting report was sub- 
mitted by the Committee on Ventila- 
tion, Heating and Lighting. About 800 
manufacturers were present when this 
report was read. The committee was 
composed of William Coale, chairman, 
W. H. Kann, and W. G, Kerckhoff ; Mr. 
Coale is well known as the treasurer of 
the Sterling Electrical Manufacturing 
Company, Warren, Ohio. 

The report of the Committee is well 
worth reading in detail. It consists 
largely of a summary of some 250 an- 
swers to a series of questions that had 
heen sent to the members of the Asso- 
clation. These answers make it very 
clear that some employers are much 
more alert than others in recognizing 
the relation to factory production of 
such factors as quality and circulation 
of air, humidity, heating and lighting. 
Following are some of the Committee’s 
more important comments respecting 
factory lighting. 

As was expected, the answers to the 
questions respecting light have not fur- 
uished any statistical information of 
value, but they have brought out a great 


deal of interesting information. In the | 


main they make clear that the ques- 
tion of good artificial light is one that 
has not been given very careful consid- 
‘ration by manufacturers in the past, 
although a number of manufacturers 
show by their replies that they are now 
keenly alive to the importance of the 
subject and feel that it should be given 
more consideration than has heretofore 
been the case. A few examples of such 
replies are as follows: 
_A shoe factory reports that painting 
its walls and ceilings white and keeping 
then in good condition results in better 
work being done and keeps the em-, 
Ployees better satisfied. 

A jewelry manufacturer states that 
hs demands exceedingly good 
Pv manufacturer of caramels states 
sa proper lighting is absolutely nec- 
sary to get the best results and a 
arger production, . 
Bed manufacturer reports that he 
j “vs a well known illuminating en- 
he to solve the lighting problem for 
ete is to be noted that there was 
i r y only one manufacturer who 

en this step. 


A silk manufacturer states that it is 
of great benefit to the work to have 
well lighted, well ventilated and proper- 
ly heated shops and that even if this 
were not necessary on account of the 
effect on output, he would still have 
them for the comfort of the employees. 

A motor company reports that poor 
light greatly affects the output. 

In: investigating the question of ar- 
tificial lighting in factories, the first 
information desired is the degree of 


importance of the subject, which can 


only be ascertained by obtaining some 
idea of the effect of varying lighting 
conditions on the product, and it was 
information of this kind which it was 
hoped would be obtained from the an- 
swers to the questions. 

It is the belief of the Committee that 
the effect of varying character of arti- 
ficial light on the quantity and quality 
of product produced may be and very 
often is very great and, consequently, 
affects the cost of production to a very 
considerable extent; and the Cominittee 
feels that it is a matter of ordinary ob- 
servation to those at all expert in the 
question of artificial lighting that fac- 


tory lighting, generally speaking, is 


very far from what it ought to be. 
The following statement is a brief sum- 
mary of the principal defects which 
are ordinarily to be found. 

In very many eases there is insuffi- 
cient illumination. This condition, how- 
ever, is rapidly improving as the result 
of the advent of lamps of various kinds 
of much higher efficiency than any- 
thing that has been available in the 
past. It is a fact, however, that in a 
great many cases where the absolute 
amount of illumination: is sufficient, 
the light is nevertheless exceedingly 
unsatisfactory for various reasons. If 
the light falls on the work from the 
wrong direction, not only is there great 
liability that awkward shadows of the 
machinery or of the operative’s body 
will interfere with the work, but in ad- 
dition if light is reflected from polished 
portions of the machinery or from the 
work itself directly into the eyes of 
the operative, the results will be any- 
thing but satisfactory. Failure of hght 
to come in the right direction is often 
very distressing to the eyesight and 
also, in addition, since it may cause 
the operative to work in an unnatural 
position, it may result in unnecessary 
bodily fatigue as well. Such unfortu- 
nate results are often obtained if an 
attempt is made to light a workroom 
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with too few sources of light. Under 
these conditions, although some opera- 
tives may receive a very satisfactory 
light, others are extremely likely to. 
get the light in the wrong direction, 
with the unsatisfactory results above 
enumerated. 

Another very common defect in fac- 
tory lighting is the exposure of the 
eyes of the workers to the direct beams. 
of very brilliant lamps. The use of 
bare incandescent lamps is amost in- 
variably not only inefficient, but also 
dangerous. Generally, however, there 
is no difficulty in avoiding this trouble 
if proper care is taken. 

It is true also that, as the result of 
using the eyes under improper condi- 
tions, troubles of various kinds, such 
as headache, nausea, etc., are often in- 
duced, although commonly ascribed to 
some other cause, and these troubles 
not only reduce the efficiency of the 
operative while working, but lead to 
absences which might otherwise be 
avolded. 

Still another defect often seen is 
either too great or too little contrast 
in the illumination of rooms. The for- 
mer of these is by far the most com- 
mon and as an example might be given 
of work on sewing machines, where in- 
dividual lamps with opaque reflectors 
are supplied which brilliantly illumi- 
nate the machines, but leave the rest of 
the room in comparative darkness. This 
too great contrast is not only a great 
strain on the eyes, but has as well a 
psychologically depressing effect on 
the workers. On the other hand, the 
brilliantly lighted room in which the 
illumination of all surfaces is practi- 


-cally equal to that of the working sur- 


faces, is also bad, since the eyes are 
thereby given no opportunity for rest 
when raised momentarily from the 
work. 

A great waste of light is often per- 
mitted to occur, owing to the failure to 
keep lamps and equipment clean. The 
loss of light due to this cause if often 
as great as fifty per cent. One reply 
and one only referred to this. question 
and showed that its importance was 
fully realized. This reply was from a 
typewriter company, which stated 
that its incandescent lamps were 
eleaned and polished at least once a 
week. 

In conclusion, the Committee believes 
that the subject of artificial illumina- 
tion is one of great Importance and 
well worth careful investigation. 
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The British Government Telephone 
Policy. 

A clear outline of the British Gov- 
ernment’s policy relative to the pro- 
posed taking over of practically all the 
telephone lines in Great Britain and the 
many intricate problems involved was 
given in the address of the Postmaster- 
General to a deputation representing 
various municipal bodies and associa- 
tions. As alluded to in the ELECTRICAL 
REVIEW AND WESTERN ELECTRICIAN, 
volume 58, page 483, this deputation 
consisted of some 250 representatives 
that sought the appointment of a select 
committee to make an exhaustive study 
of the telephone-rate question. The full 
text of the Postmaster-General’s reply 
has just been received and from it the 


following pertinent extracts are taken. 


We of the Post Office, and you here repre- 
senting the local authorities, have in view 
a common object—how best the Post Office 
in its administration of the telephone can 
serve the community whose interest it ex- 
ists to promote. 

There are, I think, three principles on 
which our national telephone policy should 
depend. The first is that efficiency of the 
telephone service is of prime importance. 
It is a false policy to pay low fees, if the 
result of the low fees should be a service 
which is slow, untrustworthy and trouble- 
some, and both trunk and local services 
must be maintained at the highest level of 
speed and accuracy. 

Secondly, it is our duty to take whatever 
Measures are in our power to see that the 
telephone is used as widely as possible. 
‘The more people who telephone, the more 
value the telephone is to each person who 
has it. Telephony in the United Kingdom 
at present, in my opinion, is very insuffi- 
ciently developed; one might almost say 
that it is little more than in its infancy, 
and then there has been a great increase in 
the last ten years. Ten years ago, there 
were 200,000 telephones. Now there are 
over 600,000 telephones in use. Still, I am 
looking forward to an increase two-fold, 
three-fold or four-fold on those numbers, 
and that is an object which we should strive 
to attain. 

The third principle which I hold, and with 
which ] am sure you are in agreement, is 
that in its relations with the Exchequer the 
telephone service should not be asked to 
provide a large surplus revenue for the re- 
lief of general taxation, but that the rates 
should be placed at such a level as will en- 
able interest and sinking fund to be paid 
upon the capital charge, to enable the work- 
ing expenses to be met, and to enable a 
moderate profit and no more to accrue to 
the taxpayer in consequence of the risk that 
be has run. 

On the other hand, the telephone service 
ought not to expect, and I think telephone 


subscribers do not expect, that they should 
be subsidized by the Exchequer. The under- 
taking should be on a sound financial basis, 
should be dependent of financial support, 
and should be conducted on self-supporting 
business lines. 

Those are the principles which will actu- 
ate me in any measures which it may be 
necessary to take after the transfer of the 
Telephone Company’s system to the State. 

Your resolutions deal Mainly with two 
great questions—the authority that is to con- 
trol the telephone service, and the rates that 
are to be charged to the subscribers. Your 
first resolution asks for an inquiry with a 
view to the municipalization of part, Or pos- 
sibly the whole, of the telephone services 
in the towns. * * * So far as I am 
aware, there is no demand at the present 


time, no declared demand, on the part of 
any municipality to undertake the telephone 


business. I for my part favor municipal in- 
dustrial enterprise. I have no objection 
whatever on any ground on principle to 
municipal trading within spheres which are 
carefully chosen for their suitability, but af- 
ter giving to this question close study now 
for a year, I have arrived at the conclusion 
that this is not a field in which municipali- 
ties can adventure with advantage. The 
business of telephony is exceedingly tech- 
nical, and is continually changing, and it is 
essential that it should be supervised by 
highly trained, and consequently highly paid 
experts, who shall be always watching the 
course of telephonic invention, always ex- 
perimenting, always developing on the new- 
est lines; and the ordinary municipality, 
even great municipalities, are still not in 
a position to have at their command ex- 
perts of the caliber which a great govern- 
ment department can secure. 

Secondly, as I have indicated to you, and 
as I think you agree, the business of teleph- 
ony is at present only in its beginnings. It 
will need in the years to come a constant 
supply of fresh capital, and American ex- 
perience has shown that it is most necessary 
that capital for telephone purposes should 
always be available in advance of the imme- 
diate demand, that you must have spare 
plant, that you must never wait until pres- 
sure exists and discontent arises. You must 
always have your plant ready in working 
order, available when the increased demand 
comes for its use. That means that capital 
must always be in hand, ready to be em- 
ployed before the actual need arises, other- 
wise there is inconvenience and inefficiency, 
and the telephone service becomes incon- 
venient and discredited. 

Well, now, a government department is 
in a much better position when it has once 
acquired powers from Parliament to raise 
through the treasury whenever needed the 
capital that is required—a much better po- 
sition than the municipalities scattered 
throughout the country. 

Thirdly, there is always an advantage in 
taking a business on a large scale. If you 
are dealing with a million or two million 
telephones, you can place your contracts and 
organize your system much more efficiently, 
much more economically, than if you are 
dealing with a system which has perhaps 
only 20,000, 30,000 or 40.000 subscribers. 

Next, a most important consideration— 
that of trunk communication—is also in 


England only in its beginnings, and we look 
forward to a time when it will be a com- 
mon occurrence for people to communicate 
freely by telephone from one town to an- 
other. Well, if you have different systems 
under different management in different 
towns, the efficiency of your trunk commu- 
nications must suffer. .And, farther, if there 
are defects, if there are faults, it is far 
more difficult to place the responsibility 
where it properly belongs, than if you have 
the whole system in one hand and under one 
control. 

Again, the municipal era is not the nat- 
ural telephone area. If a corporation has 
control of the telephones of its town, it 
should also serve the surrounding suburbs, 
which may be outside the corporation area. 
It should also serve the surrounding vil- 
lages and rural districts, whose economic 
life depends upon the town in the center, 
but this would involve difficulties with sur- 
rounding authorities, as have actually been 
felt where municipalities have undertaken 
the business, difficulties of finance, difficul- 
ties of rates, difficulties of way-leaves, and 
of other kinds. 

Again, if it is proposed that the towns, 
which are, of course, the most remunera- 
tive parts of the telephonic system—if it is 
proposed that the great municipalities 
should be taken out of the national tele- 
phone system, and the Post Office left with 
only the least remunerative and more scat- 
tered areas—areas with more scattered pop- 
ulation—than obviously the telephone devel- 
opment in the small towns and in the coun- 
try districts will be held back. It will be 
impossible for the Post Office to show the 
same enterprise in the small towns and in 
the rural areas, than it would be if it had 
the whole system under its control, dealt 
with as one single unit; and although there 
are many who think that there are draw- 
backs connected with state management, 
compared with the management of a private 
individual or a private company, whatever 
drawbacks there may be in state manage- 
ment in the lack of private interest and 
private profit, it would apply to an almost 
equal extent to municipal management and 
control. 

Those, I think you will agree, are exceed- 
ing cogent considerations which must be 
taken into full account in deciding this 
great matter of telephone policy. And I 
would ask you to look back at the experi- 
ence of the past in this matter. In April, 
1899, Parliament passed an act, which 
authorized municipalities who desired to do 
so themselves to undertake the telephone 
service, and it was made known that the 
Post Office would freely grant licenses to 
authorities who did so desire. Of the many 
hundreds of authorities in the country that 
were in a position to take advantage of 
that offer, sixty are known to have given 
close consideration to the subject. Of the 
sixty, only thirteen applied for licenses, 
which were granted. Of the thirteen, only 
six actually started municipal services: and 
of the six municipal services only two now 
survive, two having been sold to the Post 
Office, and two having been sold to the Na- 
tional Telephone Company. With respect to 
the two now remaining, the corporations of 
Portsmouth and of Hull, special considera- 
tions arose there and I am in communica- 
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tion with them upon the subject. But in 

general J take it it is true to say that there 
is no demand on the part of the great cor- 
porations to undertake this difficult, and it 
may be regarded in some respects specu- 
lative, business; while, on the other hand 
the experience of the past indicates very 

clearly that it may better be conducted by a 
central organization than by a local one. 

In those circumstances I do not think I 
should be justified in asking Parliament to 
appoint a select committee to examine into 
this aspect of the question, first, because 
my own view, which is shared by all my 
predecessors, is that it is inadvisable for 
the business to be conducted by the muni- 
cipality: secondly, because there is no de- 
mand on the part of the municipalities; and, 
thirdly, because it is inadvisable to appoint 
a select committee without strong reason 
for doing so, in view of the fact that my de- 
partment, and especially the telephone 
branch, is heavily burdened this year with 
the work of preparing for the transfer and 
organizing the new system; and it would not 
be fair to put upon them the additional bur- 
den of preparing a case and appearing before 
the select committee, unless there were 
strong reason for so doing. So far with 
respect to municipalization. 

I now turn to the question of rates. The 
question of-rates does not, of course, arise 
on the telephone bill which will be intro- 
duced this year. That bill is merely in or- 
der to enable the department to carry out 
an agreemeat which was entered into in the 
vear 1905, which was then sanctioned by 
Parliament, and which cannot, of course, 
now be repudiated. I announced lately, 
through a communication to the press, that 
there was no intention whatever of altering 
any of the existing rates on the transfer of 
the company’s business to the state, and 
indeed it should be obvious to everyone that 
it is impossible to revise the present rates, 
or decide what are the proper rates to 
charge, until we know what is to be the 
cost of the plant which we are buying. 
What would be thought of a minister who 
said to the contrary, “I do not know how 
much this system is going to cost, but I will 
fix at once the price which will be charged 
for the use of it.” Elementary principles, 
not only of sound finance, but of common 
Sense, would prevent us going into the pro- 
per rate of charge until we know what is to 
be the cost of the plant, and consequently 
What is to be the cost of the sinking fund 
and the interest payable on the capital 
which we have to invest. There will, there- 
fore, be no change of any kind until the sys- 
tem has been transferred the first of Jan- 
uary, until the court of arbitration has sat 
and until that court has declared its award. 
Then the system of charges must indeed be 
reviewed, 

Clearly the rates need review, but I think 
it would be an annoyance to the community 
at large, and certainly not approved by pub- 
lic opinion, if I were first to change the 
rates how at this moment before I knew 
What the cost of the service was to be, or 
change the rates on the first of January 
next, and then a few months later change 
the rates again after the award had been 
fiven, and after we knew what the rates 
a likely to be for some years. Therefore, 
ico will probably agree with me that 
ies a oe for the whole question of 
Mitat e reviewed, not at this moment, 
and an the arbitration award is complete, 
fitancial mt, know What is likely to be the 

cial position of the service. 
i ed with much pleasure to-day that 
to oe Stated that a measured rate 
tne Af sound in principle if it were not 
asked to But hitherto I have been 
Princip] pledge myself in advance to the 
vice: a of a flat rate for unlimited ser- 
num ie oe a man paid so much per an- 
phone to Gone be entitled to use his tele- 
í S utmost capacity, no matter how 
tany calls he mi ne 
year. Well might make in a day or a 
el, of course, it is a great con- 
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venience for individuals to know at the be- 
ginning of the year precisely what they 
will be paying for their telephones, and not 
to have any additional charges to defray, 
and it is undoubtedly a great economy for 
the large user to get his telephone service— 
as many of the large users are now getting 
their telephone service—below cost price, 
for many of these flat rates are unremuner- 
ative. But the effect of an unlimited ser- 
vice at a low charge, at below cost price, is 
simply this, that the large user is being sub- 
sidized either by the small user if the tele- 
phone system as a whole does not suffer a 
loss, or else by the taxpayer of the country, 
if the telephone system as a whole does 
suffer loss. No one would say that 
it is a sound principle to supply elec- 
tric light, or gas, or water, irrespect- 
ive of the quantity consumed, or ir- 
respective of the size of the building that 
was supplied. No one would say that it 
would be a right policy to allow an indi- 
vidual to pay down a lump sum once a year 
to the Post Office and for that sum to send 
as many letters or telegrams as he chose. 
In all these services cost is in relation to 
use, and the whole weight of telephone ex- 
pert experience in England and in America, 
where the telephones have reached their 
largest development, is against the principle 
of a flat rate with unlimited service. What 
the amount of a measured rate should be is, 
of course, an entirely different question, 
which I do not now wish to pre-judge 

In the circulars that have been sent to 
local authorities by the Glasgow corpora- 
tion, it is indicated that the example of 
Glasgow, which supplied an unlimited ser- 
vice for $5.11 a year, was worthy of emula- 
tion, while on the contrary the Post Office 
was contemplating a sum of between $150 
and $200 on the measured rates. Now, both 
those figures are open to much criticism. I 
have the highest respect for the corporation 
of Glasgow. I think they have done won- 
derful things for their city. I remember vis- 
iting it twenty years ago and again quite 
recently, and the progress which has been 
made is most remarkable, largely, perhaps 
mainly, due to the enterprise of that cor- 
poration. But in the excursions into the 
domain of telephony the corporation has not 
been equally fortunate. 

They put by a sinking fund for the re- 
placement of their plant on the basis of a 
thirty-years’ period, which certainly does not 
err on the side of cautious finance, when 
one considers the natural life of a telephone 
plant. Half the operators of Glasgow re- 
ceived wages of $2.19 a week or less; 246 
out of 302 received a wage of $2.92 a week 
or less; yet after five years the undertaking 
had to be given up on account of financial 
considerations. ees 

After five years the plant was sold to the 
Post Office: it was valued by the Post Office 
at $1,290,000, but was ultimately purchased 
by the Post Office very much above that, at 
$1,525,000. Since then the corporation has 
had to find out of its funds $80,000 to make 
good the loss it had suffered, and the Post 
Office has had to spend $500,000 to provide 
a really adequate plant. 

Consequently the experience of Glasgow 
is not one which the Post Office would de- 
sire to follow, with the possibility of the 
result being the same, and I do not know on 
what principle the Glasgow Corporation ad- 
vises the Post Office to adopt its $5.11 rate, 
unless it is on the principle of the fox in 
the fable, which having lost its tail in a 
trap wished the other foxes to get rid of 
their tails also. 

With regard to experience elsewhere, 
Sweden has been quoted here to-day, but I 
would remind those who are gathered here 
that those who have the cheapest telephone 
rates in Sweden have very restricted facili- 
ties indeed; and further that the cost of la- 
bor, the cost of land, and the cost of build- 
ing. are so much lower in Sweden, Norway 
and Denmark, that no comparison can fairly 
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be made between the rates there and our 
rates here. 

Further, the circular of the Glasgow cor- 
poration suggests that 10,000 calls, which is 
the basis on which they calculated the $150 
or $200, is an ordinary use of a telephone. 
Facts do not bear out that contention. If 
you take the National Telephone Company’s 
flat-rate subscribers last year, the average 
calls per line—not per telephone, but per 
line—were 2,156 in the year, and that is the 
average rate, and a rate of 10,000 calls 
would be an extreme rate which is ex- 
ceedingly seldom reached, and when it is 
reached is reached only at the expense of 
blocking the line and causing a great num- 
ber of ineffective calls because the sub- 
scriber’s telephone is engaged. 

The figure of $150 or $200 is entirely im- 
aginative. There is no prospect of any such 
rate being charged. The measured rates 
which are now charged have to be somewhat 
higher than would otherwise be necessary, 
Because there are such a large number of 
large users who are getting their telephones 
below cost price, and if the matter were 
equalized, then there is every prospect that 
the present measured rates which are com- 
plained of to-day could be reduced, and that 
equality would be obtained as between large 
owners and small. 

With respect to an inquiry before an al- 
teration is made in the rates, I would desire 
to say this. Next year when the arbitration 
is completed and the cost of the system has 
been ascertained, it will be the duty of the 
Post Office to formulate a scheme of rates 
based upon that ascertained cost, and in ac- 
cordance with the principles which I enun- 
ciated at the beginning of my remarks this 
evening. 

I have no objection whatever to the hold- 
ing of an inquiry into those proposals. I 
have no desire or intention to carry out 
automatically a sudden and far-reaching 
change of rates without opportunity being 
offered for representations to be made by 
the interests affected, for those representa- 
tions to be impartially investigated. 

| —_—_——_-_+---@____-- 


Chicago Street-Railway Merger. 


As recently announced, the elevated 
railroads in the city of Chicago have 
been merged into one corporation, and 
a further merger with the surface lines 
is contemplated in the future. The 
Commonwealth Edison Company, which 
already furnishes some of the motive 
power for the electric railways, is said 
to be involved in the consolidation. 
The underwriting agreement for the 
elevated merger contains a clause pro- 
viding that if the surface lines are not 
consolidated with the Chicago Elevated 
Railways within three vears, the Com- 
monwealth Edison Company agrees to 
pay to the stock syndicate $6,000,000 
less a sum equal to $30 per share of 
the common shares distributed to de- 
positors of the old stock, and retains 
the option to purchase from the syndi- 
cate all preferred shares, not taken by 
depositors, at $125 per share. If this 
option is exercised, the ahove $6,000,- 
000 is to be deducted from the pay- 
ment for stock. 

The Commonwealth Edison Companv 
proposes to furnish the entire motive 
power for the elevated lines. 


~ 


| 
| 


90 


r M 


=a 


Vol. 59—No. 2 


New Electrical and Mechanical Apparatus and 


SHUNTING VERSUS BRIDGING IN 
THE SERIES.PARALLEL CON- 
TROL OF RAILWAY MOTORS. 


BY CLARENCE RENSHAW. 


In the development of apparatus for 
the series-parallel control of railway 
motors cne of the first problems 
which presented itself was how to ef- 
fect the change to parallel after the 
motors has been brought up to full 
speed in series with all of the resist- 
ance cut out. The obvious method, of 
course, is to shut off the power, change 
the connections and then start up again. 


_ This arrangement is used in the well 


known Westinghouse L-4 controller, 
widely employed in interurban serv- 
ice, as well as on the type M equip- 
ments on the lines of the Manhattan 
Elevated Railroad in New York City, 
and on many other type-M control 
equipments in all parts of the country. 

With this arrangement, the car, of 
course, loses some headway while the 
circuit is open. The inertia of the car 
itself and of the rotating armatures, 
however, tends to prevent any great 
slackening of the speed, and, if the re- 
sistance is properly proportioned and 
the controller handled with reasonable 
care, very satisfactory results are ob- 
tained. 

Where very rapid acceleration is em- 
ployed, the momentary slackening of 
the car or train in passing from series 
to parallel can usually be detected by 
one who is watching for it, although, 
as a rule, no more readily than can the 
passage from one resistance notch to 
the next. On account of its use in the 
L-4 and other similar controllers, this 
arrangement is frequently referred to 
as the type L connection. 

The complete shutting-off of power 
from the car while changing the mo- 
tors from series to parallel, as is done 
with the L type connection, is, how- 
ever, not at all necessary. If two mo- 
tors are running in series, it will read- 
ily be seen that one of them can be 
completely short-circuited, the proper 
resistance is simultaneously inserted in 
the circuit of the second. Not only can 
the current through the motor which is 
left in circuit be maintained at its same 
value, but by suitably proportioning the 


Appliances. 


resistance inserted, it can be regulated 
to any desired value.: After the short- 
circuit has been placed around the first 
motor, it may then be disconnected 
from the circuit of the other motor and 
finally connected in parallel, instead of 
in series, with it. In this way, there- 
fore, the change can be made from 
series to parallel by opening the cir- 
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the controller on the fifth notch, which 
is the full-series position, the current 
comes from the trolley through switches 
LS, RI and R3, then divides through 
Nos. 1 and 3 motors, next goes through 
switch S, and finally divides through 
Nos. 2 and 4 motors to ground. 

When the controller handle is moved 
towards the sixth notch, switch R1 first 
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FIG. 1.—DIAGRAM OF CONNECTIONS FOR TYPE HL WESTINGHOUSE CON- 
TROL EQUIPMENT. 


cuit of only one-half of the motors, in- 
stead of all of them, and the load on 
the other half may be increased suf- 
ficiently, äuring the brief period re- 
quired for the change, to partially 
maintain the acceleration of the car. 
This arrangement has been very 
widely used for many years in nearly 
all of the well known type K control- 
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drops out. Current then enters through 
switch R2, part of it going to the mo- 
tors through one section of the resist- 
ance and the remainder through the 
other section and through switch R3, 
after which its path is as before. The 
result, therefore, has been to insert re- 
sistance in the circuit. 

As the handle is moved further, 
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ARRANGEMENT OF CIRCUITS FOR MAINTAINING CURRENT IN ALL MOTORS 


WHEN CHANGING FROM SERIES TO PARALLEL. 


lers, and on this account it is usually 
referred to as the K type connection, 
although it is sometimes called shunt- 
ing. 

By referring to Fig. 1, which shows 
a schematic diagram for a typical West- 
inghouse type HL control equipment, 
the details of the K type arrangement 
may be more readily understood. With 


switch G next closes. 


2 and 4 motors. 


As the handle is moved still further, 
switch S then opens, cutting off Nos. 2 


and 4 motors from the series connection 


This allows the 
current to go direct to the ground, 
after dividing through Nos. 1 and 3 
motors, without passing through Nos. 
2 and 4; that is, this short-circuits Nos. 
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and switch P closes, connecting them 
in parallel with Nos. 1 and 3. The 
change to parallel is then complete. It 
will thus be seen that this sequence of 
changes (which, although requiring 
many words to describe, takes place in 
a small fraction of a second) maintains 
a current, whose value depends on the 
design of the resistance, through Nos. 
1 and 3 motors during the entire time 
and thus maintains the speed of the 
car, instead of allowing it to fall off, 
as with the L type connection. 

The shutting-off of power from even 
one-half of the motors while changing 
from series to parallel, can be avoided 
and current maintained in all of them, 
if desired, by the use of the somewhat 
more complicated arrangement of cir- 
cuits shown in Fig, 2. With this ar- 
rangement, in the series position, cur- 
rent flows from the trolley through 
switches LS2 and M1, divides through 
Nos. 1 and 3 motors, passes through 
switch J, and then divides through 
Nos. 2 and 4 motors to ground. In 
changing to parallel, switches M2 and 
( are first closed, giving a second path 
for current from the trolley through 
the switches LS] and M2 through the 
first set of resistance, through switch J 
In opposite direction to the motor cur- 
rent, through the second set of resist- 


APPARATUS IN PLACE WITH CAB END REMOVED. 


ance and finally through switch G to 
round. Switeh J is then opened, leav- 
mg the motors connected in parallel 
Instead of in series, and with the first 
a resistance in circuit with Nos. 
a = the second set in circuit 
that ‘98. 1 and 3. It will thus be seen 

the change has been made with- 


ont i : 

ut interrupting the current to any of 
the motors, 

This arrangement is called the 


bridging connection. `? 


THIRTY-FIVE-TON ELECTRIC LO- 
COMOTIVE FOR WOODWARD 
IRON WORKS. 


BY S. T. DODD. 


The Woodward Iron Works has re- 
cently ordered a thirty-five-ton locomo- 


MOTORMAN’S STATION. 


time from the General Electrice Com- 
pany. This locomotive will be used for 
hauling coke from its by-products ovens 
to a point where it is dumped into gon- 


dola cars for transinission to the blast 
furnaces. The locomotive makes about 
fifty round trips per day, the approxi- 
mate length of each trip being 2,000 
feet and handles approximately twenty 
tons cf coke per trip. There is a three- 
per-cent grade about 300 feet long. 
The locomotive is a unit designed 
along the lines of the General Electric 
Company’s standard practice with all- 
steel framing and cab and with arch- 
bar truck. It is arranged for slow- 
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speed service and is equipped with four 
motors wound for 220 volts and with 
type M single-unit control. 

The great rigidity and strength re- 
quired in locomotive construction com- 
bined with the utmost simplicity in de- 
sign are features characteristic of all 
General Electric locomotives and are 
emphasized in the design of this. To 
illustrate, the platform framing consists 
of six pieces of channel and two large 
plates all riveted securely together. Of 
these, two eight-inch side channels and 
two seven-inch center channels run the 
whole length of the platform. A heavy 
box casting forming the drawhead is 
riveted between the conter channels 
and to an eight-inch cross channel that 
forms the end framing. The outer 
longitudinal channels are also riveted 
to the same cross channel through 
forged knees. All this channel frame- 
work is connected and squared by two 
heavy plates, each of which covers half 
1e length of the platform and runs the 
entire width, forming the floor of the 
locomotive. 

The members of the truck side frame 
are forged bars four inches wide and 
of weights proportioned to meet the re- 
quirements of the service. Journal boxes 
are steel castings carried between the 
top bar and tie bar by 1.25-inch pedes- 


ARRANGEMENT OF CONTACTORS. 


tal bolts and fitted with bronze bear- 
ings and wedges. Heavy malleable-iron 
bolster guides are bolted in between top 
bar and arch har and a spring plank 
is riveted to these bolster guides. 
Regarding the cab and the apparatns 
located on the platform, it will be noted 
that the cab is made up in three sec- 
tions which are independently attached 
to the platform. The central cab con- 
tains the apparatus directly manipulat- 
ed in the control of the locomotive. 
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while the auxiliary cabs contain the 
auxiliary apparatus. 

The accompanying illustrations show 
the end cabs removed and give a good 
view of the arrangement of the auxili- 
ary apparatus. At the outer end of the 
platform are located the air reservoirs 
and sand boxes. Next to them, the reo- 
stats are located on one side, and a bank 
of contactors upon the opposite side, 
the latter supported on a channel-iron 
framework built up from the floor of 
the locomotive. All wiring in the loco- 
motive is drawn through conduits which 
are built into the locomotive during con- 
struction and are supported in such a 
manner as to furnish a maximum of 
support and protection to the wiring. 

The eonduits and piping in the main 
cab are bracketed against the walls. 
There is a false floor of wood in the main 
cab and all conduits and pipes crossing 
the cab are cleated to the iron floor and 
covered by this false flooring. 

In the center of the main cab there 
is an air compressor having a capacity 
of twenty-five cubic feet per minute 
when pumping against ninety pounds 
reservoir pressure. This compressor is 
controlled by a governor located in the 
end cab and adjusted to maintain reser- 
voir pressure between the limits of 80 
and 90 pounds. 

The locomotive is designed to operate 
at 220 volts at the trolley. The motor 
equipment consists of four type H mo- 
tors furnished with cast-steel gears, hav- 
ing seventy-two teeth, and forged-steel 
pinions, having sixteen teeth, giving a 
gear ratio of 4.25 to 1. The motors are 
capable of developing a tractive effort 
of 10,000 pounds at the rated one hour 
load with a speed of six miles per hour 
and all parts of the equipment are pro- 
portioned for taking a current sufficient 
to slip the driving wheels without dan- 
gerous overloads. 

A US-106 bow trolley is mounted on 
the cab roof and is arranged for mak- 
ing contact with a trolley wire having 
a variation in height from 15 to 22 
feet above the rail head. The fuse box 
and lightning arrester are also mounted 
on the cab roof. 

An illuminated duplex air guage is 
placed at the right-hand side of the en- 
gineer’s window and is illuminated with 
a one-candlepower ten-volt shaded lamp 
inserted in the headlight circuit. Head- 
lights are of the luminous-are type and 
are mounted on the main cab directly 
between the front windows. They are 
standard, portable street-car headlights 


and the terminals are plugged into ter- 
minal boxes conveniently located under 
the car roof. 

A neat switchboard is mounted in the 
interior of the main cab occupying the 
space between the front windows. It 
contains the switches for the auxiliary 
circuits, including one main auxiliary 
switch, two switches for headlights, one 
for cab lights, one for compressor, and 
two switches for control circuits. All 
these auxiliary switches are MS-46 type 
and each is fitted with a neat name plate 
indicating the name of the circuit which 
it controls. 
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New Factory of Sangamo Electric 
Company. 

The new building of the Sangamo 
Electric Company, Springfield, IN., is 
160 by 40 by 42 feet, two stories high, 
of steel, brick and concrete construc- 
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NEW SANGAMO FACTORY. 


tion. The south end of the lower floor 
is used for packing and shipping room, 
instrument-testing room and generator 
room. The north end down stairs is a 
machine and tool room and pattern 
shop. The entrance is through a large 
hall having on one side a fireproof 
vault for the storage of master pat- 
terns, master plates, records, ete. The 
south half upstairs is devoted to assem- 
bling and general testing rooms and 
the north half is divided into a general 
office, private offices and a drafting 
room. 

The new building is connected on 
the second floor by a passageway to the 
old main building, running back at 
right angles. : 

The upper floor of the old building 
is now devoted entirely to light manu- 
facturing work such as the manufac- 
ture of coils, recording trains, small 
brass and steel parts, ete. The east 
portion upstairs leading to the new 
building is devoted to inspection and 
the storage of finished light material. 
The lower floor of the old main build- 
ing contains machinery for heavy man- 
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facturing such as milling machines, 
drill presses, heavy turret lathes, hy- 
draulie presses, punch presses, etc. The 
east end of the old building downstairs 
is occupied by the receiving room and 
store room for raw material. 

The brick building with ventilated 
roof north of the old main building 
and back of the office building is the 
forge shop, and japanning room 
equipped with fuel-oil furnaces, Bliss 
presses, disk grinders, ete., for the 
manufacture of all types of permanent 
magnets—and with very complete 
equipment of gas-heated ovens for jap- 
anning—and baking varnish. 

The smallest building to the north is 
used for the manufacture of molded- 
insulation parts, being equipped with 
grinding machinery and hydraulic 
presses up to 290-tons capacity. 

— ee 
Shelby Day. 

Saturday, June 24, was ‘‘Shelby 
Day’’ at the offices and Engineering 
Department of the National Electric 
Lamp Association, Cleveland, Ohio. 
About fifty of the Shelby Electric Com- 
pany’s employees and several of its off- 
cers came down from Shelby, Ohio, ar- 
riving in Cleveland at 10 a. m. After 
registering in the Visitor’s Book at the 
National Club -the party devoted the 
morning to a ‘‘Cook’s personally con- 
ducted tour’’ of the various depart- 
ments in and about the Association’s 


Engineering Building, terminating at 


the restaurant where 150 plates were 
set for dinner. The afternoon was 
given up to an athletic meet held at 
the American League baseball park, 
which had been specially engaged for 
the occasion. There was an exciting 
baseball game between the ‘‘Shelbys”’ 
and the ‘‘National,’’ and sundry novel- 
tv races, including one in which incan- 
descent lamp bulbs served as an excel- 
lent substitute for potatoes. Robert- 
son’s band furnished music through- 
out the afternoon. Supper was served 
at 6 p. m. at the National Club, and 
was followed by a final season of mer- 
ry-making before the men from Shelby 
made their adieux. The Committee on 
Arrangements, of which A. M. Sweeney 
was chairman, deserved great credit for 
the success of the affair. In providing 
this elaborate entertainment, the lamp 
men of Cleveland were reciprocating 
the attentions showered upon them on 
September 12, last, when they were the 
guests of Messrs. Van Horn, Freund 
and Caswell in Shelby. 
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COMMISSION NEWS FROM NEW YORK. 
(Special Correspondence.) 


For the first time in its history, the Public Service Commis- 
sion for the First District has established rates for a public service 
corporation at the corporation's request. An order was served by 
the Commision on the Queensboro Gas & Electric Company, direct- 
ing that the prices to be charged for gas be lowered and the price 
of electricity by that company in the Fifth Ward of the Borough 
of Queens should from July 1, 1911, to July 1, 1912, be thirteen 
cents per kilowatt-hour, maximum. 

The company has been selling electric current at fifteen cents 
per kilowatt-hour maximum, and three and one-half cents minimum 
for wholesale power for pumping purposes. The city paid ten 
cents per kilowatt-hour for municipal lighting and $65 to $100 
a year for street arc lamps. 

The matter was brought to the attention of the Commission 
by two complainants, one relating to gas and the other to elec- 
tricity, and each signed by more than 100 consumers. Although 
the company showed that it had reduced the rates in previous 
years and was contemplating a reduction to $1.25 for gas and 
fourteen cents for electricity for the year 1911, the complainants 
Were not satisfied and brought the matter before the Commission. 
Shortly after the proceedings began, the company, to avoid a long 
rate case, asked the Commission to establish maximum rates for 
the company and agreed to accept such rates as the Commission 
might establish and put them in force during the year 1911. It 
promised to “give them a full, fair and complete trial, so as if 
Possible to make of them a success: without prejudice at the end 
of the year 1911 to any new proceedings that may be instituted.” 

In fixing the rate, the Commission relied upon the results of 
its examination into the affairs of the company, so as to assure a 
fair return upon the value of the property and the capital invested, 
with due regard to local conditions. Some of the complainants 
have argued that the Queensboro company should supply them 
with gas and electricity at the same rates that prevail in Man- 
hattan, or at least in Brooklyn. The company’s representatives, 
however, maintained that the local conditions are entirely differ- 
ent from those in Manhattan and Brooklyn, that the population is 
not only sparse but fluctuating, and that there is, particularly in 
the Far Rockaway section, a large summer population and a very 
small winter population. AS a result, a large portion of the plant 
must remain idle during eight or ten months of the year and 
unusual expenses must be incurred as the result of such changing 
conditions. The Commission found that there was merit in this 
contention. The number of meters in use in August, for instance. 
were found to be almost double the number in use at the end 
of December, and consumption during the month of August is four 
or five times what it is during the winter months. The use of 
electricity for power is small and miles of mains lie almost idle 
during the winter. The summer business comes with a rush and 
ls expensive to handle. The Commission decided that it was im- 
possible to disregard these local conditions. It is expected that 
they will change as the section builds up, and there seems to be 
no reason why the rates for gas and electricity should not steadily 
oe but at present local conditions must be taken as they 

The village of Hunter, Greene County, has petitioned the Com- 
Mission for an adjustment of certain difficulties that have arisen 
between it and the Schoharie Light & Power Company. The com- 
aint alleges that the company, on June 1, 1911, shut off the sup- 
bly of electrical service for street lighting and thereby threatened 
à great loss to the principal business of the village as a summer 
resort, and endangers the lives and limbs of those who travel the 
Streets of the village by night. The difficulty exists because of the 
o on November 1, 1910, of a five-year contract for street 
T which was held by the Schoharie Company. The village 
. Bes that it has elected to exercise the right to renew this con- 
; ct for a further term of five years at the same price, but that 
rite apany refuses to accept the renewal and desires an increased 
a Negotiations for a new contract having finally failed, the 
eps shut off the supply of service and the Commission is now 

| by the village authorities to adjust the matter. 


IMPORTANT DEVELOPMENT. 


ae TENNESSEE DEVELOPMENT.—Little River, on Lookout 
or eae, miles from Chattanooga, Tenn., is to be utilized 
e bplving electric power for Gadsden, Ala., and a number of 
snk ee cities in that section. About $60.000 has already been 
Iwi ee surveys and purchasing land which will be over- 
Mileg i a proposed dam. and the estimate is that a lake nine 
power ap Stu will be formed. It is expected that 20,000 horse- 
er will be available. 
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CANADA. 


(Special Correspondence.) 


OTTawa, OxT., JuLY 1.—The Sherbrooke Railway & Power 
Company has purchased the interests of the Stanstead Light Com- 
pany. The former concern will build a line from Sherbrooke. Que., 
to Stanstead. 

The big power companies of Montreal will have to face a new 
competitor in the Isle au Heron Development Company. This com- 
pany has acquired the right to develop power in the Lachine Rap- 
ids in the St. Lawrence River near Montreal. The hydraulic 
engineers have valued the capacity of the waterfall at the point to 
be developed at 40,000 horsepower. 

A dispute between the Dominion Government and the Govern- 
ments of Ontario and Quebec may be the outcome of a proposal 
now being made for the acquisition by the City of Ottawa of a 
water power at the Chats Falls on the Ottawa River about thirty- 
two miles from the city. The power in question belongs to the 
Hon. William Harty, of Kingston, Ont., and two associates, who 
demand $100,000 for the falls, which they secured some years ago 
for $400. It is claimed that the Dominion Government is the right- 
ful owner of the falls in question and has never parted with the 
title. 

Electrical development is making great strides in the city and 
district of Quebec, and the probability is that. before very long, all 
the water powers in the district will be fully taxed, and more steam 
auxiliary plants will have to be erected. A remarkable piece of 
electrical engineering, which has been under way for the past 
eighteen months there, is now approaching completion in the shape 
of a tying together in one power house of the different electrical 
systems heretofore furnishing light, heat and power to the city and 
district. 

It is stated that the long expected merger of public utilities in 
the city of Ottawa is about to be consummated. It is said that four 
companies will be consolidated as follows: The Ottawa Electric 
Railway Company; the Ottawa Light, Heat & Power Company, 
which includes the Ottawa Gas Company, and the Ottawa Car Com- 
pany. A holding company is to be formed with a capital of 
$10.000,000 bonds carrying interest at three per cent, and $10,000,- 
000 of capital stock, which will only be issued as they are required 
by the company. 

The Montreal Central Terminal Railway, by its charter, granted 
in July, last year, has to spend fifteen per cent of its $20,000,000 
capital within two years, and finish the work within five vears in 
order to keep its charter. The charter gives the company power 
to construct a belt line of electric railway underground in the city 
of Montreal. Last year the city contested this scheme, because the 
proposal then was to make an open cut, and simply cover it over. 
This plan would have so deranged the sewer and water system of 
the city that the city would not agree, and the only terms on which 
the civic authorities will consent are that the route shall be carried 
far enough below the surface to obviate this danger. 

The Shawinigan Power Company, of Montreal, early in 1910 
found it necessary, in view of the rapidly increasing market for 
power, to make arrangements for an extension of the plant at 
Shawinigan Falls, Que., and plans were laid for a further hydraulic 
installation that would have an ultimate capacity of 75,000 horse- 
power, in which connection it was decided to construct another 
power house. Considerable headway has been made with this addi- 
tional installation to the plant, which is expected to be completed 
and ready to deliver power this fall. With this additional develop- 
ment, the company will have a total electrical capacity of 130,000 
horsepower, and even with that amount installed will have over 
50,000 horsepower in reserve. 

A commission of expert hydraulic engineers will shortly be ap- 
pointed by the Dominion Government to deal, by way of report, 
with power projects along the St. Lawrence River. Several of these 
projects have been applied for in the past few years, and imme- 
diately a protest has been made by the navigation interests. The 
Long Sault dam question is held up, and also the project of the 
Canadian Light & Power Company, which would construct a dam 
near Clark’s Island. The views expressed by the parties are so 
conflicting, as to the effect that the works will have upon naviga- 
tion by the diversion of flow, that the Government, even though 
having competent men of its own, intends to appoint a Royal Com- 
mission to go into the whole question and determine what really 
will be the consequential effects of these schemes. The principle 
will be asserted that navigation is to be the permanent considera- 
tion. Any power development scheme that is found to injuriously 
interfere with it has little chance of going through. It has Deen 
declared that the present plan is insufficient to guard against flood- 
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LIGHTING AND POWER. 


(Special Correspondence.) 


LIBERTY, TEX.—The Liberty Light & Power Company will 
establish an electric light plant. 


OAKLAND, ORE.—The municipality will issue $10,000 in bonds 
for an electric ‘lighting system. 


ALVIN, TEX.—The Alvin Water, Light & Ice Company has 
been incorporated by L. H. Wallis. 


COTTER, ARK.—This city has granted a thirty-year electric 
light franchise to E. B. Griswold. 


RUSHFORD, MINN.—The Rushford Power Company has he- 
gun the construction of its big dam. 


VIRGINIA, ILL.—The Virginia Light, Heat & Power Company 
may rebuild its street lighting system. 


DELANO, MINN.—George W. Florida will repair the Rockford 
dam and install an electric light plant. C. 


HUMBOLDT, IOWA.—Construction has been started on the 
big cement dam across the Des Moines. C. 


JEWELL, IOWA.—Funde are being solicited for the installa- 
tion of electrolier lights on Main street. C. 


TULARE, CAL.—The Tulare Power Company has ee for 
an electric lighting franchise in this city. 


CLARKSVILLE, ARK.—This city is about to begin the con- 
struction of its own electric light plant. 


PLANKINTON, S. D.—W. A. Kurtz, of Wolsey, contemplates 
establishing an electric light system here. 


FAIRVIEW, S. D.—The Fairview Milling Company proposes to 
build a dam and generate electric power. 

DAYTON, WASH.—The Pacific Light & Power Company has 
been granted a fifty-year franchise in this place. 


CLAVERACK, N. Y.—The Red Hook Light & Power Company 
has applied for a franchise for lighting this place. 


LIBBY, MONT.—The electric light plant now in the couse of 
construction will be in full operation in a short time. 


BERRYVILLE, ARK.—The North Arkansas Power Company 
has been chartered with a capital stock of $100,000. 


= HERMISTON, ORE.—The Hermiston Light & Power Company 
has been incorporated with a capital stock of $10,000. 


BARAGA, MICH —lIt is proposed to take a vote on issuing 
bonds for $35,000 for the installation of an electric light plant. C. 


MOBERLY, MO.—The Randolph County Gas & Electric Com- 
pany has been incorporated with a capital stock of $20,000. 


STOCKTON SPRINGS, ME.—The Penobscot Bay Electric Light 
Company is installing a street lighting system in this village. 


MANSFIELD, ARK.—The Modern Electric Light & Power 
Company has been incorporated with a capital stock of $100,000. 


LA CROSSE, WIS.—Alderman Paul W. Mahoney will present 
a proposition to the council to install a municipal lighting plant. C. 


KALISPELL, MONT.—The Northern Idaho & Montana Power 


Company will install pressure pumps in its local power plant this 
season. 


CENTRALIA, WASH.—The Washington-Oregon corporation is 


about to install a power plant at Kalema River at a cost of about 
$750.000. 


SAUK RAPIDS, MINN.—The Sauk Rapids Water Power Com- 
pany has commenced construction on its electric light and power 
dam. C.: 

LEWISTOWN, MINN.—The Commercial Club will install a 
permanent illuminating system, including over 2,000 incandescent 
lamps. C. 

WARREN, IND.—The town council has contracted with the 


Marion & Bluffton Traction Company to light the town with elec- 
tricity. S. 


POLSON, MONT.—The installation of an electric power plant 


at Hell Roaring River is being considered by Mayor Dawson and 
others. C 


DAYTON, O.—In a special appropriation made for city needs 


was included the sum of $25,631 for an ornamental street lighting 
system. 


HAMILTON, IOWA.—The Stone & Webster Corporation is ask- 


ing for franchises for operating electric-light plants and a street 
railway. : 
HOOD RIVER, ORE.—W. Evans, J. Watt and H. J. Jackson 
have incorporated the Hydro Electric Company, of Hood River. for 
$250,000. A. 


PORTLAND, ORE.—The Clatskinie Electric Light & Power 


Company, Portland, Ore., has been incorporated with capital stock 
of $50,000. 


LISBON, S. D.—The Bemmels Milling Company is considering 
the installation of a plant to supply the town with electric light 
and power. 


C. 
POCAHONTAS, TOWA.— Petitions will be presented for an- 
other election to vote on issuing bonds for the erection of an elec- 
tric-light plant. C 
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NORTH BRANCH, MINN.—The Eastern Minnesota Power 


Company, of Pine City, Minn., has been granted an electric-light 
franchise here. 


HOUSTON, TEX.—-The Clarendon Light & Power Company 


was recently incorporated by L. W. Chase and W. M. Odell. ‘The 
capital is $25,000. 


LAKEPORT, CAL.—The Mt. Konocti Electric Light & Power 
Company has been granted a franchise for an electric power and 
light line in this town. 


EUREKA, CAL.—The Western States Gas è Electric Gotinany 


has asked for a franchise for a transmission line along the county 
roads of Humbolt County. 


SIDNEY, O.—Work has commenced on the remodeling of the 


Sidney Electric Light Company’s plant. New steam. and electrical 
apparatus will be installed. 


BEVERTON, ORE.—The Washington-Oregon Corporation of 
Portland has been granted a franchise for an electric light and 
power system in this place. 


NEWPORT, WASH.—The Northern Idaho & Montesano Power 


Company has been granted a franchise for an electric lighting Sys- 
tem in the town of Newport. 


DEERWOOD, MINN.—The Cuyuna Range Light & Power 


Company is arranging to add to the facilities at the water-works 
plant near the Crow Wing River. 


JOHNSTOWN, O.—The Johnstown Water & Light Company 
was incorporated with a capital of $6,000 by M. R. Thornton, M. M. 
Huffman, H. Miller and S. S. Myer. 


KLAMATH FALLS, ORE.—The Rogue River Electric Power 
Company has submitted to the City Council a proposition for fur- 
nishing the city with electric power. 


MARION HEIGHTS, PA.—A new system of street lighting nae 
been installed by the Edison Electric Illuminating Company, of Mt. 
Carmel. Tungsten lights are in use. 


MILWAUKEE, WIS.—The Co-operative Electric Company has 
been incorporated with a capital of $4,000 by H. H. Schermerhorn, 
Fred J. Schermerhorn and J. A. Mueller. 


SALEM, ORE.—The Bully Irrigation & Power Company has 
been incorporated with a capital stock of $25,000. The company 
will have its principal office at Vale, Ore. 


WILKESBARRE, PA.—A charter has been secured by the 


Wyoming Lighting Company, which incorporated to furnish this 
city with electricity for light and power. 


BARKER, N. Y.—A fifty-year franchise has been granted to the 
A. L. Swett Electric Light & Power Company, of Medina. The 
lights are to be in operation by October 1. 


MANSFIELD, MASS.—Bonds to the amount of $22,500 have 
been voted to make improvements on the lighting plant and meet 
the demands of increased lighting service. 

TOWER, MINN.—Bids will shortly be called for the construc- 
tion of a dam and electric light plant at Like River, estimated to 
cost $12,000 to $15,000. D. A. Reed is engineer. 

ROCKFORD, ILL.—Resolutions asking for the establishment 
of a municipal electric light plant, offered by socialist members of 
the council, were vetoed by the other aldermen. Z. 

GADSDEN, ALA.—The Alabama Power & Light Company has 
been incorporated with a capital of $2,000. The incorporators are 
R. A. Mitckell, E. T. Hollingsworth and T. S. Kyle. 


TEMPE, ARIZ.—Application has been made by the Reclamation 
Service through its local manager, C. H. Fitch, for permission to 
put a 10,000-volt transmission line through the town A. 


HONDO, TEX.—The Hondo Light, Power & ice Company was 
recently incorporated with a capital of $25.000. The incorporators 
are J. H. Honn, Geo. Muennink and John Muennink. 

RIVERSIDE. CAL.—The Pacific Light & Power Company has 
been granted a fifty-year franchise for an electric lighting line 
along the public highways of Riverside County, Cal. 


BOONE. IOWA.—The electric properties have been sold to W. 
G. Dows, Isaac B. Smith and John A. Reed, of Cedar Rapids, and 
elaborate improvements are planned for this and next year. C. 
PRESTONSBURG, KY.—The Prestonsburg Electric Light Com- 
pany has been incorporated with a capital of $6.000. The incor- 
porators are Howard Estell, O. P. Powes and J. H. Spalding. 
NEWBERRY, MICH.—The proposal to issue bonds for $11,000 
to erect a new power house was defeated, but the village council 
will expend $4,000 in the installation of additional machinery. C. 
MISHICOTT, WIS.—Ira Beyer and others let the contract to 
the Acker Electrical Company. of Sheboygan, for the installation 
of a 100-horsepower plant, estimated to cost $10.000 to $15.000. C. 
BAY SPRINGS, MISS.—The Bay Springs Electric Light Com- 
pany was recently incorporated with a capital of $10,000. The in- 
corporators are C. E. Burnham, L. L. Denson and S. A. Denson. 
HARTFORD, CONN.—The Hartford Electric Company is en- 
gaged in putting its cables underground. Jt $s estimated that the 
uuderground system will be completed in less than two months. 
SAN FRANCISCO, CAI.—The Mokelumne River Power Com- 
pany has been incorporated for $3,000,000 by L. Brown, A. H. Elliott, 
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A. M. Sherman, M. E. Logan and G. C. Elliott, of San Francisco, 
Cal. A. 


HOOD RIVER, ORE.—The Pacific Light & Power Company is 
enlarging its power plant at this place and will soon furnish light 
and power to all the farms between Hood River and The Dalles, 
Ore. 


MT. CARMEL, ILL.—The plant of the Mt. Carmel Gas & Elec- 
tric Company will be sold at auction August 14 by direction of 
the United States Court for the benefit of the Company's cred- 
itors. Z. 


SEATTLE, WASH.—The Washington-Oregon Railroad Company 
is constructing a large power plant on the Skookumchuch River 
to furnish electricity to the Hercules & Sandstone Company, of 
Tenino, Wash. 


COLUMBUS, O.—An effort is being made by the North Side 
Chamber of Commerce to replace the arches and arch lights in 
North High Street by cluster lights. Funds for this purpose are 
being solicited, 

DANVILLE, ILL.—Judge Wright, of the Federal Court, has 
signed a decree ordering the sale of the Mt. Carmel Electric Light 
Company’s plant to satisfy claims of $250,000. The foreclosure suit 
was brought on bonds. S. 

LAUREL HILL, VA.—Surveys have been made for the location 
of the dam and power house which is to furnish the city with a 
supply of hydroelectric power. A tunnel will be dug, cutting across 
a six-mile bend in the river. 

TAYLORVILLE, ILL.—The Taylorville Railway, Light, Heat & 
Power Company has closed a contract to furnish power to the 
S. E. Baughman & Sons’ flouring mill. Four motors aggregating 
120 horsepower will be installed. Z. 

GREENCASTLE, IND.—A number of capitalists headed by W. 
A. Martin, of Laporte, Ind., are said to have bought the Greencastle 
Gas & Electric Company’s plants. The new owners contemplate 
improving and enlarging both plants. S. 

MARQUETTE, MICH.—Improvements are to be made in the 
electric lighting system, the contract having been let to the Allis- 
Cnalmers Company. The addition of new machinery will more 
than double the capacity of the plant. 

MUNCIE, IND.—The Muncie Heat, Light & Power Company 
announces that it will abandon the natural-gas field and begin at 
once to install an artificial-gas plant. All the gas franchises in 
Muncie are controlled by this company. S. 

WARREN, O.—The Trumbull Public Service Company will gen- 
erate electric power for distribution in Trumbull and Geauga Coun- 
ties. The capital is $10,000, and the incorporators are C. C. Owens, 
Ellis R. Diem, Harold T. Clark and others. 

BOYD, WIS.—The Boyd Lumber & Implement Company has 
purchased the electric light plant from Charles Shong & Son. 
improvements in service and incidentally improvements in the 
mechanical part of the plant are to be made. 

WALLA WALLA, WASH.—The Pacific Light & Power Company 
has secured a fifty-year franchise for the construction of a power- 
transmission line along the county roads from Walla Walla City to 
Prescott, and has commenced construction work. 

SACRAMENTO, CAL.—The Great Western Power Company 
has been given the contract for lighting the Capitol and Capitol 
Park. This company has also secured contracts from several of 
the large manufacturing concerns in Sacramento. 

LOS ANGELES, CAL.—The installation of twenty-six new lights, 
which has been recommended by R H Manahan, city electrician, 
completes the number of 4 new Lights allewed under the present 
street lighting contract, which expires January !. 1912. 

MANHATTAN, N. Y.—F i. Herring, Inc., has organized with 
a capital of $15,000 for vue purpose of manufacturing engines, 
electric generators, ete. The incorporators are Frank E. Loghran, 
Fred H. Herring, Sarah D. Herring, and Charles L. Allen. 

NEW LISBON, WIS.—W. S. Sargent, city clerk, will receive 
bids until 1:30 p. m. July 19 for the erection of an electric light 


and water-works plant. A check for five per cent of the amount 


must be sent, August H. Meyer is engineer, Appleton, Wis. C. 
SYRACUSE, N. Y.—A campaign is being carried on for the 
extension of the ornamental system of street lighting through sev- 
Hed blocks of the downtown section that are not now covered. Ac- 
ve co-operation on the part of the business men is expected. 
: LEXINGTON, $. C.—The Lexington Electric Light & Power 
ompany will put its plant in operation about August 1, and work 
R Mill, where the plant is located, is progressing rapidly. 
àzht and power will be furnished under a twenty-year franchise. 
sith OPA, ILL—A contract to light the village has been closed 
it the Paxton Electric Company, which will operate a trans- 
Aslon line. Matthew Coffey has purchased the lines and poles 
E the Adden-Morgan Company and will act as resident man- 


MINOT, N. D.—The Consumers Power Company is expending 
$190,000 in im 


t . 
oe Preesed-brick office building, 25 by 85 feet, at Third and 
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DURHAM, N. C.—The Pearl Cotton Mills and the Erwin 
Cotton Mills Company’s No. 1 mill soon begin operating by elec- 
tricity. The former mill has 10,335 ring spindles and 248 broad 
looms, while the latter operetes 25,100 ring spindles and 1,000 nar- 
row looms. 


MINNEOLA, L. I.—A mortgage for $6,000,000, given by the Long 
Island Lighting Company to the Mercantile Trust Company, has 
been filed. The mortgage covers all the lighting company’s prop- 
erty in Suffolk County and in Oyster Bay in Nassau. It ig to run 
until March 1, 1936. i 


MADISON, N. J.—The contract for rehabilitating the municipal 
electric plant was awarded to the Blackhall & Baldwin Company, 
contracting engineers of New York City, for $11,192.75. Work is to 
begin without delay under the supervision of the New England En- 
gineering Company. ` 


SEDALIA, MO.—An order of foreclosure has been entered in 
the United States Circuit Court against the Sedalia Light & Trac- 
tion Company in which the electric company is given forty days 
after June 27 to adjast its indebtedness of $807,000 to the City 
Trust Company of Boston. Z 


RALEIGH, N. C.—The Executive Committee of the state hos- 
pital adopted a motion in favor of establishing an electric light 
plant at the hospital. The executive committee is composed of 
Mr. S. O. Middleton, of Hallsville; Mr. S. G. Daniel, of Littleton; and 
Dr. E. G. Moore, of Elm City. 


DALTON, GA.—A franchise has been asked for the East Ten- 
nessee Power Company. The company, which is developing the 
water power on the Ocoee River, will have its line run to this 
city and will be ready to sell power by September 1, provided 
the franchise can be secured. 


LEBANON, NEB.—The West Lebanon Light & Power Company 
has been granted a perpetual charter to supply light, heat and 
power to West Lebanon. The capital of the company is $5,000, and 
its directors are Daniel Weaver, Jacob Weaver, Henry Weaver, 
Raymond S. Bicksler and others. 


HOLLISTER, CAL.—The San Benito County Light & Power’ 
Company, which supplies Hollister with electricity, has changed 
hands, and will in the near future be under the direction of the 
Coast Counties’ Light & Power Company. It is understood that the 
company will not take immediate charge. 


EUREKA, CAL.—The Western States Gas & Electric Company, 
recently purchased the holdings of the Fortuna and Ferndale light- 
ing companies of this county and is now making improvements 
throughout the entire system. The substation at Loleta will be 
moved to a better location further up the river. 


LITTLE ROCK, ARK.—A charter has been given to the North 
Arkansas Power Company, which was incorporated with a capital 
of $100,000 to develop electric power from streams in northern 
Arkansas. The directors are J. R. Neff, president; E. H. Ingram, 
Elis D. Munger and W. D. Wilton, and the place of business will 
be Berryville. 

ELKHART, IND.—The Indiana & Muncie Electric Company has 
made plans to rebuild the dam on the St. Joseph River and to erect 
a power house with a developing capacity of 2,500 horsepower. The 
work will require eighteen months for completion. The company 
was organized in 1867 and proved a big stimulus to the city’s in- 
dustrial growth. gs. 

TULARE, CAL.—C. H. Holly, chief engineer of the Tulare 
Power Company, is engaged on the work of constructing the main 
canal which will take water from the Tule River near Spring- 
field to the power house at Globe. He is also planning for sub- 
stations and for the construction of an auxiliary steam plant for 
use in emergency. 

ELKHART, IND.—A new dam is to be constructed across the 
St. Joseph River just below the present structure east of the Elk- 
hart Avenue bridge, while at the south side of the river and form- 
ing part of the new dam will be constructed a large modern power- 
house with waterpower and steam equipment capable of develop- 
ing 7,500 horsepower. 

RENO, NEV.—The Nevada Power & Transportation Company 
will soon begin work on an eighteen-foot dam in the Truckee 
River near Vista where it will build a new power plant. This 
company is also putting up a large plant at Bishop, Nev., and at 
several other points, and expects to soon be in a position to bid 
for considerable new business. 


WEBSTER CITY, IOWA.—The contracts for items No. 1 to 4 
including engines, boilers, piping and heaters, in the installation 
of a municipal light plant, have been let to the Murray Iron Works 
of Burlington, Iowa, at $12,800, and for the electric generators and 
switchboard to the Westinghouse Electric & Manufacturing Com- 
pany, of Pittsburg, Pa., at $9,998. C. 


VERA CRUZ, MEX.—At the annual meeting of the share- 
holders of the Vera Cruz Electric Light, Power & Traction Com. 
pany, Ltd., which was recently held in London, England, it was 
recommended that a hydroelectric plant be erected to supply power 
for the company which operates the electric lighting system as 
well as tne street railways of this city. D 

RUSSELLVILLE, ALA.—The putting in of a water and light 
plant for Russellville in the near future ig a certainty. Contracts 
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for putting it in and having it in operation by or before November 1 
were signed by the contractor, W. W. Moore, of Birmingham, on 
one hand, and the board of mayor and aldermen of Russellville on 
the other. The consideration is $24,000 in city bonds. 


_ 4IMAPAN (HIDALGO), MEX.—Andrew Mackenzie, of Mexico 
City, has been granted a concession by the Government for the in- 
Stallation of a large hydroelectric plant and the construction of 
transmission lines to run to this mining district and other industrial 
centers of the state. The concession authorizes him to use the 


waters of the Moctezuma and Tula Rivers for generating the elec- 
tric power. D 


ALVIN, TEX.—The charter for the Alvin Water, Light & Ice 
Company has been received and the stockholders have elected the 
following directors for the first year: W. D. Newbill, M. S. French, 
L. H. Wallis, F. L. King, T. P. Majors, Z. C. Sedwick, H. P. Rhodes, 
S. Jones and R. H. King The directors elected C. Z. Sedwick, 
president; M. S. French, vice-president; T. P. Majors, secretary and 
treasurer, 

TRENTON, N. J.—The Republic Railway & Light Company, 
with $17,500,000 capital, has been incorporated by M. Gregg Latimer 
and William Henry Hoyt, of Brooklyn, and John B. March, of New 
York. The company will run a general electric and gas, heat, light 
and power business, and will take over the Mahoning & Shenango 


Railway & Light Company, a Pennsylvania corporation, with $10,- 
000,000 capital stock. 


HORNITAS, CAL.—Power plants: have been recently installed 
in the Quartz Mountain district and electric lighting systems es- 
tablished here. A _ five-mile high-tension line built by the San 
Joaquin Light & Power Company runs through Hornitas to the 
Dogs and Thorn Mine, and power pumps electrically furnish water 
for the mine. The engines which were formerly used in connection 
with the hoists have been abandoned and motors installed in their 
place. 

BOISE, IDAHO.—It is probable that the transmission line of 
the Beaver River Power Company will be extended from the Malad 
River plant, northward, being completed about October. The 
plant being constructed on the Malad River will have an ultimate 
development of about 20,000 horsepower. The present plant instal- 
lation will have a capacity of about 10,000 horsepower. The prin- 
cipal use of the power will‘be in pumping water upon land which 
cannot be irrigated by the gravity system. 


ST. LOUIS, MO.—The transforming plant for the transmission 
line of the North American Company from the Mississippi River dam 
at Keokuk to St. Louis probably will be built between Normandie 
and Suburban Garden, but may be placed at Shrewsbury. Charles 
Ruffner, formerly of Palmyra, Mo., but more recently with the 
Telluride Power Company in Utah, has been appointed engineer in 
charge of building the transmission lines. The transforming sta- 
tion and line will be owned by the Mississippi River Distributing 
Company, which will buy power from the Mississippi River Power 
Company and sell it to the United Railways and the Union Electric 
Light & Power Company. | Z. 


DALTON, GA.—L. F. Joerissen, of Atlanta, representing the 
Georgia Power Company, recently interviewed the various manu- 
facturers of the city relative to the amount of power used. It is 
understood that the Georgia Power Company will ask the City 
Council for a franchise to bring its lines into Dalton. If this fran- 
chise can be obtained, it is announced that the Georgia Power Com- 
pany will be furnishing power to this city by the fall of 1912, 
bringing its power from Tallulah Falls. The proposed line will run 
from Atlanta to Dalton by way of Marietta, Cartersville and Cal- 
houn. Should the company come to Dalton, it will have as a com- 
petitor the Eastern Tennessee Power Company. l. 


CEDARTOWN, GA.—A deal was recently closed between the 
Georgia Power Company, of Atlanta, and Gen. J. O. Waddell, of 
this place, whereby a site has been given the power company at 
Aragon for a transforming station. The full current will be brought 
from Talluiah Falls by way of Atlanta to Aragon, where the trans- 
forming station will divide it, a part coming to Cedartown and a 
part going to Rome, Ga. It is anticipated that this power in this 
section will greatly aid in building the proposed trolley line from 
Cedartown, taking in Rockmart, Aragon, Cartersville, Rome, Cave 
Springs, and then back to this place. The idea of a trolley line in 
this section has been received with much enthusiasm. I. 


ELECTRIC RAILWAYS. 
(Special Correspondence.) 

MORRIS, MINN.—An electric railway to Ortonville, via 
Synnes, Heghert and Appleton is proposed. C. 

COFFEYVILLE, KANS.—The Union Traction Company pro- 
poses to extend its lines to South Coffeyville. 

DES MOINES, IOWA.—The Traction Company is planning the 
expenditure of $500,000 in improvements this vear. , 

KANKAKEE, ILL.—The headquarters of the Kankakee-Urbana 
Traction Company will be removed from this city to Urbana. 7. 

PINE ISLAND, MINN.—The Interurban Construction Company 
has applied for an electric-line franchise through this village. 

REDWOOD CITY. CAL.—Edward S. Fitzpatrick has been 


granted a franchise for an electric line from Redwood City to 
Woodside, Cal. A 
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WATERLOO, IOWA.—The Waterloo, Cedar Falls & Northern 


is planning to construct interurban lines to La Porte and other 
towns near here. 


CHICO, CAL.—The Northern Electric Railway Company has 


been granted a franchise for an electric railway along certain 
streets of this town. 


AUSTIN, TEX.—The Amarillo Traction Company, of Amarillo, 
has been incorporated with a capital stock of $24,000. The incor- 
porators are Mark Logan, W. W. Lynch and N. A. Brown. 


BISHOP, CAL.—Graders are now at work on the line of the 


Owens Valley Electric Railway connecting this place with th 
Southern Pacific at Laws, Cal. A. 


PUYALLUP, WASH.—The Tacoma Railway & Power Com- 
pany is having plans prepared for the erection of a depot, con- 
struction on which will be started shortly. : 


LODI, CAL.—-The Central California Traction Company has 
been given a forty-seven-year franchise for a single-track, standard- 


gauge line along certain of the public roads of San Joaquin Coun- 
ty, Cal. 


ST. PAUL.—The St. Paul Railway Promotion Company has. 


let the contract for the construction of an interurban line between. 


Hastings and Inver Grove and work will be started by the end 
of July. C 


SAN FRANCISCO, CAL.—It is reported that the British Electric 
Traction Company, through its local agent, will file an application 


for a franchise for an underground railway from the ferry depot to 
Golden Gate Park. 


AUSTIN, TEX.—Articles of incorporation have been filed for 
the Waco Stree Railway Company, capitalized at $1,000,000. The 


incorporators are J. F. Strickland, Osee Goodwin and M. B. Tem- 
pleton, all of Dallas. 


EUGENE, ORE.—The Portland, Eugene & Eastern Railway has. 
obtained the right-of-way for several miles of the electric line soon 


to be built between Eugene and Corvallis, Ore. Construction will 
begin about the first of December. A 


SOUTH BEND, WASH.—The work of the Twin City Light & 
Power Company of extending its road between this city and Ray- 


mond has been started, and according to officials of the com- 


pany will be pushed to completion. 


CAPE GIRARDEAU, MO.—Directors of the Cape Girardeau & 
Jackson Interurban Electric line have authorized a survey for an 


extension to Jackson, Illmo, Edna, Chaffee and other towns where 
the right-of-way already has been secured. Z 


WOODLAND, CAL.—The Vallejo & Northern Railroad will, in. 


a very short time, begin construction work on its line between 
Woodland and Sacramento and has made application for a fran- 
chise along the main street of Woodland. 


BIRMINGHAM, ALA.—The first rail has been laid on the elec- 


tric road which is to run between this city and Ensley. It is ex- 


pected that the line will eventually be extended to Tuscaloosa 
in one direction and Gadsden in the other. 


OMAHA, NEB.—The Omaha, Sioux City & Northern has let. 
the contract to the Kansas Construction & Irrigation Company, 
Garden City; Kans., for the construction of ninety miles of inter- 
urban road to Sioux City, via Blair, Tekama and Decatur. C. 

MARTINSVILLE, IND.—Meetings are being held by the citt- 


zens of Monrovia, Hall and Eminence to organize a company to- 
build an electric railway from Morresville to those places. The. 


farmers along the line are taking stock subscriptions and will 
assist to finance the road. 
service. 


SOUTH BEND, IND.—The board of directors of the Chicago, 


South Bend & Northern Indiana Railway have approved plans to- 


double-track the remaining portions of the city lines and also for 
the separation of-the terminals of the interurban and city lines. 


The directors made appropriations for other important improve- 
ments. S 


JOLIET, ILL.—The Illinois Traction System has let the con-. 


tracts for three substations on the new line of the system from 


Morris to Joliet, to Decatur firms, the amount of the contracts 
being about $5,000. The substations will be erected during the- 


present season. 


BOISE, IDAHO.—The Boise-Council-Landor Railroad has been 
incorporated by John H. Haines, E. W. Bowman, J. S. D. Manville, 


Harry Wyman and George Huebener, with a capital stock of’ 


$2.000,000. Preliminary surveys have already been made between 
Boise, Council and Landor. A. 
MARSHALL, TEX.—The Marshall Traction Company is ar- 
ranging to make extensions and improvements. Its line in North 
Marshall will be extended about one mile. The people of that por- 


tion of the city have raised a liberal bonus in money which will be- 


given in aid of the proposed extension. D. 


WASHINGTON, IND.—The City Council has granted a fifty- 
year franchise to the Vincennes, Washington & Eastern Traction 
Company, which is ready to let a contract for the construction of 
an interurban railway from Vincennes to Loogootee by way of 
Washington and other intermediate towns and cities. 


PITTSBURG, PA.—RBids were asked a short time ago on the- 
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construction of fifteen miles of electric railroad between Blacks- 
ville, W. Va.. and Waynesburg, Pa. The work is to be started this 
month and rushed to completion. This will make the first leg of 
the new Fairmont & Pittsburg Railroad into Pennsylvania. 


SAN JOSE, CAL.—Franchises covering twelve miles of road in 
various parts of Santa Clara County have been granted to the 
Peninsula Electric Railroad. It is announced that these franchises 
are in line with the effort of the Southern Pacific Company to ob- 
tain a network of electric lines along the peninsula from San Fran- 
cisco to San Jose. A. 


FAIRMONT, W. VA.—The Charleston-Dunbar Traction Com- 
pany was recently incorporated with a capital of $150,000 to build 
and operate a traction line. The incorporators are Ferd Paul 
Grosscup, Paul R. Grosscup, W. C. Davisson, J. Gluck and H. D. 
Rummell, all of Charleston. 


COREY, ALA.—The Tennessee Coal, Iron & Railroad Com- 
pany has placed an order with the General Electric Company for 
four eighteen-ton alternating-current locomotives. These will be 220- 
volt, three-phase, twenty-five-cycle locomotives and their service 
will consist chiefly of switching asd placing cars in and about the 
company’s plant at Corey. 


MORGANTOWN, W. VA.—Work has been started on the pro- 
posed Mount Morris-Maidsville trolley road, and will probably be 
rapidly carried out. The total cost of construction will probably 
not exceed $100,000, and the company is to be incorporated with 
$12.000 capital. The incorporators are W. K. Hatfield, Thomas Kee- 
nan, John Long, Rufus Lazzelle and P. Bowley. 


INDIANAPOLIS, IND.—Articles of incorporation have been 
filed in the office of the secretary for the Kokomo, Frankfort & 
Western Traction Company, which will build a traction line be- 
tween Kokomo and Frankfort, through West Middleton, Russiaville, 
Forest, Michigantown and Avery. The headquarters of the con- 
cern are to be in Kokomo. The company is capitalized at $10,000. 


OAKLAND, CAL.—Engineers are now surveying a line for the 
Oakland & Antioch Railroad from Walnut Creek to Oakland. If the 
present plans are carried out a new tunnel will be built which will 
shorten the distance between Oakland and Walnut Creek and reduce 
the grade about two per cent. Nothing definite has been decided 
upon, as the engineers’ reports are not all in shape yet. A. 


WAXAHACHIE, TEX.—The City Council of Waxahachie has 
granted the Stone and Webster Engineering Corporation, of Bos- 
ton, Mass., a fiftv-year franchise for the construction and operation 
of an electric street-railway line over certain streets there. The 
local system is to be a part of the interurban electric line which 
the company will construct between Dallas and Waxahachie, thirty 
miles apart. D. 


YOUNGSTOWN, O.—Reports are current that a gigantic con- 
solidation of suburban lines out of Cleveland and through to Pitts- 
burg is contemplated. It is said that by building a short twelve- 
mile line from Leavittsburg to Hiram, to connect the Mahoning 
and Shenango lines with the Cleveland lines would make a through 
line to Pittsburg. Harrison Williams of New York is reported to 
own the stock. H. 


BRAZIL, IND.—The City Council has made a five-years’ con- 
tract with the Terre Haute, Indianapolis & Eastern Traction Com- 
pany for lighting the streets at the rate of $67 per lamp per year 
on an all-night schedule. The present contract with the Brazil 
Electric Company expires next April, and as the city desires to 
install a municipal plant the council refused to make a contract 
for a longer period than.five years. . 


_NEW ORLEANS, LA.—Property owners between Metairie 
Ridge and Kenner have started a movement looking to the build- 
ing of an electric line between these places. Much of the capital 
needed to carry out the enterprise has been subscribed, a plan 
having been devised by which those who are unable to subscribe 
for stock may give land to some one who will put up the equivalent 
in cash. The new line will be started within a few weeks. I. 


PARKERSBURG, W. VA.—A petition has been filed for the 
Completion of the unfinished line of the Ohio Valley Electric Com- 
any between Sistersville and Friendly. The contract calls for the 
ee of the road at a cost of approximately $14,000. The 
= 18 to be completed and ready for rolling stock within sixty 
are The contract has been approved and will take effect with the 
tecution of the contractor's bond for $12,000 before the United States 
Clerk in thig city. 


FREMONT, O.—Traffic on the new Fostoria and Fremont 
Aes To was inaugurated June 22. The round trip between the 
ne ae consume three hours unti] after the road is thoroughly 
the at and all wires put up. The date for the establishment of 
definite A service between Lima and Cleveland has not been 
Of the fed xed, but it is hoped it will be inaugurated before the end 
the W onth. The new road will be operated in connection with 
estern Ohio Railroad. H 


mny WET WORTH, TEX.—The Fort Worth Southern Traction Com- 
mrpose of een organized with a capital stock of $1,500,000 for the 
Way between structing and operating an interurban electric rail- 
thirty-two e Worth and Cleburne, Tex., a distance of about 
and the ri ai The survey for the proposed line has been made 
Work will slab Miler secured. The contract for the construction 
Forbes and Ww. be let. The incorporators are C. H. Clifford, W. C. 
- A. Hanger, all of Fort Worth. 
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OAKLAND, CAL.—The San Francisco, Oakland & San Jose Rail- 
way Company, owners of the “Key Route” interurban system is 
making plans for the improvement of its Oakland and Berkeley 
lines which will result in a better running time of trains and 
greatly facilitate the handling of passengers. The present Key 
Route pier will be converted into a solid mole, the depot and slips: 
at the end of the mole will be enlarged, and all trains run through 
the depot on a loop, constructed on a solid foundation of earth and 
concrete instead of piles. A. 


INDIANAPOLIS, IND.—Articles of incorporation have been filed 
for the Indianapolis, Chicago & Meridian Railway Company, organ- 
ized for the purpose of building an electric line from this city to 
Chicago. At present it is planned to build the line from Indian- 
apolis to Sheridan and then to Flora, Monticello, Francesville, Val- 
paraiso, Hobart, Wheeler, Gray and Hammond. Later it will be ex- 
tended to Chicago. The directors. of the company are John C. 
Billheimer, John A. Shafer, Howard Holton, M. B. Keller and M. J. 
Moreland. It is capitalized at $100,000. ae 

SHARON, PA.—It is announced that Pittsburg men will finance 
an electric line between Buffalo and Pittsburg. The line will be- 
gin at Butler and run on a private right-of-way via Slippery Rock, 
Grove City, Mercer, Polk, and thence up the French creek to Mead- 
ville and Cambridge Springs, and then due north to Erie, passing 
Edinboro and Middleboro on the way. From Erie the Lake Shore 
& Buffalo electric line to Buffalo will be used. The entrance to 
Pittsburg will be over the Butler short line, which is now in opera- 
tion. The promoters propose to merge the Pittsburg and Butler 
line with the new road, making it a single line under the one man- 
agement with double-track facilities much of the way to Buffalo. 
The extension proposed would be 128 miles from Erie to Butler, 
and the entire distance from Pittsburg to Buffalo would be shorter 
than any steam road now Operating between these points. It will 
necessitate the expenditure of from $3,000,000 to $5,000,000 to com- 
plete the road and buy the rolling stock, build power houses and 
other equipment. 


TELEPHONE AND TELEGRAPH. 


(Special Correspondence.) 


CORNING, CAL.—The franchise has been granted for a tele- 
phone system in the city of Corning. 

LIVINGSTON, MONT.—The Automatic Telephone Company 
has commenced construction of a line to Clyde Park. C. 

WINNEBAGO, ILL.—The Home Telephone Company has leased 
the old Lewis Hotel building to house its exchange- here. Z. 

MURRAYVILLE, ILL.—The Central Union Telephone Company 
is extending its Woodson-Murrayville toll line to Manchester. Z. 

MANDAN, N. D.—The North Dakota Telephone Company is 


‘arranging for new telephone lines north and south of the city. C. 


CLEVELAND, OKLA.—The Enterprise Telephone Company has 
been incorporated by T. M. Fishburn and others at Norman, Okla. 

RANDOLPH, NEB.—The Northwest Farm Line, witn a capital 
of $1,000, has been incorporated to establish a telephone line by 
J. W. Stuckal and others. 

PETALUMA, CAL.—Many of the farmers between Marshall and 
Petaluma, Cal., are negotiating for a rural telephone line connect-. 
ing their places with the above-named towns. 


WELLS, NEV.—C. G. Wintershaving has filed application for a. 
permit for a telephone line from the state line of Nevada and Idaho, 
commencing at Rattlesnake Spring on Wilkin’s Island. 


MANSFIELD, ARK.—The Southwestern Telephone & Tele- 
graph Company will commence, in a short time, the rebuilding: 
of its plant here. New cables and a new switchboard will be 
installed. 

SEARCY, ARK.—The Searcy Telephone Company has sold its 
system to A. L. Waterbury, of Mason City, Ia. Mr. Waterbury 
took charge on July 1, and is carrying out improvements begun by 
the former management. 

MANCHESTER, CONN.—The Southern New England Tele. 
phone Company is arranging to extend the service towards the 
north and new cables are to be strung. The cables have arrived 
and work will soon be started. 


NAPOLEON, O.—The Napoleon, O., Home Telephone Company's 
plant was sold on June 30 by Receiver R. P. Brown to W. L. Par- 
menter, a Lima attorney, for $21,100, subject to the court’s ap- 
proval. The Morgan interests are said to be concerned. 


ILO, IDAHO.—A rural telephone company, to be known as ihe 
Salmon River Cooperative Telephone Company, has been organ- 
ized to construct a sixteen-mile metallic circuit system from here 
to the mouth of Maloney Creek on Salmon River. The officerg 
are: Bert Tefft. president and manager; Thomas Stevens secretary 
and W. A. Miller, treasurer. : > 

WAYCROSS, GA.—Nearly. 200 miles of open wiring } 
torn down in Waycross by the Southern Ben Telenor. oe 
to make way for the cable system the company is installing Tho 
improvement covers the entire city and will represent an expendi 
ture of $15.000. To keep up with the continued growth of the 
local exchange two new switchboards are to be installed and More 
operators employed. e 
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ELECTRICAL SECURITIES. 


The United Railways & Electric Company, of Baltimore, has sold 
to Alexander Brown & Sons, of Baltimore, $3,125,000 three year 
five-per-cent collateral notes, due July 15, 1914, convertible into 
common stock at $25 per share. The notes will be offered at 
ninety-eight and one-half. 

Holders of International Traction Company fifty-year four-per- 
cent collateral trust bonds are notified that semiannual interest on 
the bonds, which matured on July 1, 1910, will be paid upon pre- 
sentation of coupons at the office of J. P. Morgan & Co., New York 
City, on and after July 1, 1911, together with five per cent interest 
thereon for the year ending July 1, 1911. 

Blodget & Company, New York City, are offering the unsold bal- 
ance of the $1,492,000 issue of Mutual Union Telegraph Company 
first mortgage entended gold fives, the greater part of which have 
been sold, at 104 and interest yielding four and three-quarters per 
cent. The bonds are dated May 1, 1881, and mature May 1, 1941, 
and are guaranteed by Western Union Telegraph Company, which 
has a ninety-nine year lease on the porperty. The bonds are se- 
cured on main trunk lines of the Western Union system from New 
York City northerly to Providence, Boston, Albany, Rutland and 
Buffalo; westerly to Cleveland, Detroit, Chicago, Milwaukee, Min- 
neapolis, St. Louis and Kansas City; southerly to Philadelphia, Bal- 
timore and Washington. 

DIVIDENDS. 

Bell Telephone Company of Pennsylvania; quarterly dividend of 
one and one-half per cent, payable July 15. . 

Edison Electric Illuminating Company, of Boston; regular quar- 
terly dividend of three per cent, payable August 1 to stock of 
record July 15. 

Electrical Utilities Corporation; regular quarterly dividend of 
one and one-quarter per cent on the preferred stock, payable July 
15 to stockholders of record June 30. 

Norfolk & Portsmouth Traction Company; quarterly dividend 
of one and One-quarter per cent on preferred stock, payable July 
10 to stock of record June 30. 

San Diego Consolidated Gas & Electric Company; quarterly 
dividend of one and three-quarters per cent, payable July 15. 

United Light & Railways Company, of Portland, Me.; divi- 
dends of one and one-half per cent on the first preferred stock 
and three-quarters of one per cent on the second preferred stock, 
payable July 1. 

West Penn Traction Company; quarterly dividend of one and 
one-half per cent, payable July 15. 

York Railways Company, initial semiannual dividend of fifty 


cents per share on the preferred stock, payable July 21 to stock 
of record July 10. 


CLOSING BID PRICES FOR ELECTRICAL SECURITIES ON THE LEADING EX- 
CHANGES AS COMPARED WITH THE PREVIOUS WEEK. 


NEW YORK. 

July 3. June 26. 
Allis-Chalmefs: Common ~ i keyed se ieee ee es eee phe OMe ee aX 8 814 
Allis-Chalmers: preferred cc bs. teebs es Sensei cee ee bee sei ewees 29 29 
Amalgamated Copper i244 ised wien ee Mabe eee esate caw ic 691e 1134 
American Tel. & Cable......ssssssresesesesesesecssssesoestse: bar iS 
American Tel @-Teleécceer 9g i kiwe sche ieee eee ets anew sas Sek 139% 149% 
Brooklyn Rapid Transits... 5 ceed wes yeeros tne eee bes tte ude S13, 8038 
General Electric cee 56 ri er ar mE he Se nee A hee a aai aa ea 161 163% 
Interborough-Metropolitam COMMON 2... . cece ewer e eee renee 17% 
Interborough-Metropolitan preferred ........0.c cece eee eens 50 51 
Kiügs County: Electri ese eis So. Sek ee Se hee gees e waa 129 129 
Mackay Companies (Postal Telegraph and Cables) common... 89 89 
Mackay Companies (Postal Telegraph and Cables) preferred. 74 TAly 
Manhattan Elevated sc 2 ac see aw ee ees Ges BS Eee tin ea ew EN ees 133 134 
Metropolitan Street RailWay......... 2. ccc ween eee eens 1% 18 
New York & New Jersey Telephone........ cece cece ce eee eee 103 103 
Pacifc- Vel. & Veliccadwust acted een te eee ere S254 TEA es SS 4914 1934 
U S.. Steel SommMOtes «164000. en tet eats e bare ieee ss REE eee eK 118% 
tS. Steel ptelertedic ocres sare ee nesta date ee een ene ene 11814 T953 
Western (Conon a eesin e aae E EE eRe EE ES E ee CA E a 1S o TOL 


Westinghouse common AE 


EE AAEN S AE E E E Dia Tels 
Westinghouse preferred ....essesessasassencseresessoeserserunos 111 *118 


n 


*Last price quoted. 


BOSTON. 

July 3. June 26. 
American Teh & Tel 232s tee eei ie bie bee ewe wee acs a Ye 139% 149% 
Edison Elec. Hiuminating........... 0.20008 SE ee ee eee ee 280 284 
Creve rdal: Electri scies aserne ne wa ad Wie Vea eWREE LE a See E 151 164 
Massachusetts Electric 2.546 shi bags wees SS od Seb boa ee shee oe 2y Tr 
Massachusetts Electrie preferred... . cee cc ee oen tes 9314 Yl le 
New England "Telenhones socio 2 oir vanes Cee Cee e ea he eee ws 145 146 
Western Tel. & Tel Commons oc gs5.ig ave ey baw Hee es Hees eee ee 18% 18% 
Western Tel. & Tel. preferred... co.cc cde cee ee ei cee eee aes NO 12 961, 


PHILADELPHIA. 
July 3. June 26. 
American Rewari cit tene toe eee og ciel bet He eek Re Pe ee 4314 413% 
Klectrie Company of AMreriCds <.4.5..0%-45:05 0 cee OSes ea OF EGEA ES 12% P 
Electrie Storage Battery common........ ccc ee eee ee eee eee 53% 5414 
electric Storage Battery preferred 


srs haope ditae easel ot Mada peg ihe sae tiae 9334 51L 
Philadephia Plectris. asees mierea i koana A tile Ae E E E wae 1724 17% 
Philadelphia Rapid Transits ose .s 44S ce Saheb ne ew eee ees 1914 19 
Phiadelphia Traction <s e943 da 9 du chou Bere one Ce Poe 86 86% 
EDn DLO: ey cree oo pal enya eE edece Ae Maen ae ean ereatat we oer ae 49 
CHICAGO 

July 3. June 26. 
Chicago Railways, Serfes Lov... oe eee eee eee eee eee &5 80 
Chicago Railways, Series Viiokt tk ees ob oe woe eee ES Sam 2714 2016 
OLE Galt GO) TEINS nu ee aig. cag, Sach E a a a a uae ere 4 3th 
Chicago Telephone 20 cc go4 seo hae Gaa e O34 Oa Riek oe be ke R bes 121 124 
Commonwealth Edison soccer goa e acer ki div aca e sl aes wo eng oF ot Lit dy 12 
Metropolitan Elevated Common. oo... cee ee tenes 25 2614 
Metropolitan Elevated preferved. oo... ee ee ee eee ena 74 T3 lg 


Vol. 59—No. 2 


PERSONAL MENTION. 


THEODORE N. VAIL, president of the American Telephone & 
Telegraph Company, recently received the degree of Master of 
Arts from Dartmouth College. 


H. HARVIE has resigned from his position in the engineering 
department of the Ontario Power Company, Niagara Falls, to take 


a position with the Lake Superior Power Company as designing 
engineer. 


FRANK W. HALL, manager of the Philadelphia Office of the 
Sprague Electric Works, has been appointed manager of hoist. 


sales and after July 15, 1911, will be located at the New York 
office. 


H. W. CHASE, formerly in the new business department of the 
Union Gas & Electric Company, of Cincinnati, and later of Dayton, 


O., has become connected with the Binghamton Light, Heat & Power 
Company, of Binghamton, N. Y. 


G. W. REDFIELD, of the General Electric Company, gave a talk 
on “Motors and Generators” at the last meeting of the Electric 
Club, held at the Superior Commercial Club in Superior, Wis. The 
address was illustrated with lantern slides. — 


CLARENCE H. MACKAY, president of the Postal Telegraph & 
Cable Company, entertained the Postal Telegraph & Cable Company’s 
Branch Office Managers Association at its. fourth annual outing at 
College Point. A party of about two hundred was present. 


FRITZ A. LINDBERG has been taken into the firm of Brill & 
Gardner, mechanical and electrical engineers, of Chicago, Ill. Mr. 
Lindperg has been associated with this office since his graduation 
from Armour Institute of Technology ten years ago, having had 


charge in that time of a large amount of important design and 
construction work. 


JAMES A. CLIFFORD, manager of the Baltimore office of the 
Sprague Electric Works, has been appointed manager of the 
Philadelphia office and took charge there on July 1, 1911. The 
Baltimore office will be continued as in the past under Mr. Clif- 
ford’s direction, but as subsidiary to the Philadelphia office and 
with Henry S. Patterson in charge. 


ALFRED H. COATES, president of the Colonial Electrical 
Agency Company, of San Francisco, Cal., expects to leave early in 
July on his annual eastern trip. He will spend some time in War- 
ren, O., at the headquarters of the Colonial Electric Company and 
the Economy Electric Company, both of which concerns are repre- 
sented on the Pacific Coast by Mr. Coates’ company. 


H. F. THOMSON has been appointed research associate in the 
Massachusetts Institute of Technology to carry on the work of in- 
vestigating the relative reliability and costs of operation of electric 
vehicles as compared with other motor vehicles and horse-drawn 
vehicles. Thè Edison Electric Illuminating Company of Boston has 


offered $3,000 to conduct this work, which will be under the direc- 
tion of Professor Pender. 


GEORGE H. WHITFIELD, who has for many years been gen- 
eral superintendent of the lighting and traction properties at Rich- 
mond, Va., has recently given up his work of management to devote 
himself more particularly to consulting engineering, but in the 
latter capacity will be retained for all the Gould properties in 
Virginia, including the plants at Richmond, Petersburg, Norfolk and 
Fredericksburg. Mr. Whitfield graduated from Richmond College, 
1892, and from Cornell University, 1896. He went at once into 
the street railway field, being connected with manufacturing and 
with management and becoming superintendent of shops for the 
United Railways of Baltimore in 1899, remaining there until 1901. 
He was also general superintendent for a year of the San Fran- 
cisco and San Mateo road, during which period negotations were 
pending that resulted in the formation of the United Railroads of 
San Francisco. On going to Richmond in 1902, Mr. Whitfieid found 
a large opportunity waiting for him, including the enlargement of 
power houses, the erection of sub-stations, construction of trans- 
mission lines.to Petersburg, construction of new cars and the in- 
stallation of hydraulic and steam turbines. One of the most im- 
portant of his works was the elimination of clectrolysis from the 
water-pipe system of Richmond: the situation in that city being 
particularly bad due to the lack of proper bonding in the pioneer 
stages of electric railway development. dating back to the introduc- 
tion of the Sprague system in 1888. It may be said that the evil 
has practically been cured. In addition to this work Mr. Whitfield 
has been engaged in the designing of the electrical features of 
several plants, including that of the Emporia Hydro-Electric Com- 
pany and the Richmond and Chesapeake Bay Railway Company. 
Mr. Whitfield is a member of the American Institute of Electrical 


Engineers and has represented his company actively in the National 
Electrice Light Association for some time. 


OBITUARY. 


WILLIAM N. ESTABROOK died unexpectedly, on June 29, of 
valvular heart disease in the directors’ room of the Elmira Mechan- 
ics’ Society, of which he was president. Mr. Estabrook was in- 
strumental in the establishment of telephone systems in Southern 
New York and Northern Pennsylvania. and for many years was 


president and general manager of the New York & Pennsylvania 
Telephone & Telegraph Company. 


July 8, 1911 


LEGAL NOTES. 


WHEN A TELEPHONE SYSTEM IS PERSONAL PROPERTY. 
—The question having been raised whether a privately owned tele- 
phone system should be treated as real or personal property on 
the death of thë owner, the Supreme Court of Nebraska holds that, 
by imposing a limitation of ten years as to the time within which 
the poles and wires of the system might occupy the streets and 
public grounds of the city, and by reserving the right of the city to 
cause the poles and wires to be removed during the term the idea 
is carried that the property is personal. The taxing of the property 
as personalty by the city officers, the execution of a chattel mort- 
gage upon the system by the owner to secure a debt, and the fact 
that the owner never had attached the system to any real estate 
owned by him, indicate that all the parties to the contract treated 
the property as personal, and tuis, together with the act of the 
owner is held to have fastened that character upon it and deter- 
mined the course of its descent upon his death.—Zimmerer vs. 
Stuart, 130 N. W., 300. 


NEW INCORPORATIONS. 


SAN MARCO, TEX.—The Excelso Storage Battery Company 
bas been incorporated with a capital of $10,000 by A. B. Rogers, A. 
E. Lawrence and P. A. Hofheinz. 


TULSA, OKLA—The Dodge SElectric Company has been in- 
corporated with a capital of $2,000. The incorporators are C. A. 
Veale, J. E. Dodge, and G. P. Dodge. 


MANHATTAN, N. Y.—The W-T Electric Company was recently 
incorporated with a capital of $25,000 to manufacture electrical 
specialties. The incorporators are Charles McChapman, Bertram T. 
Wiltberger, and Ernest B. Traflow. 


CLEVELAND, 0.—The General Engineering Company has been 
incorporated to do general electrical manufacturing and equipment. 
The capital is $10,000 and the incorporators are as follows: E. E. 
Ap C. W. Hartley, C. K. Fauver, Vernon E. Davis and Walter 

. Sapp. 

LOGANSPORT, IND.—The Stanley Differential Hub Company 
has incorporated to establish a plant to manufacture all parts of 
Machinery used and operated in automobiles, and to manufacture 
electrical devices and supplies of all kinds. The capital stock is 
$61,000. E. D. Morgan, G. W. Stanley, Zachary Taylor and Joseph 
Taylor, directors. Ss. 

ST. LOUIS, MO.—The Electric Resistance Company has been 
incorporated with capital stock of $2,000 to manufacture and deal 
in all kinds of supplies used for resistance conductors and all 
other kinds of electrical devices. The incorporators are William 
A. Phillips, Frank M. Rumbold, Jefferson City; James H. McCord, 
St. Joseph; Ralph L. Smith and A. V. Reyburn, Jr. Z. 


PROPOSALS. 
__ WIRING.—The office of the Supervising Architect will receive 
bids for installing wiring and fixtures in post offices according to 
the items given below: 


Work— Place— Date 
PVC deletion nt oh Chicago Heights, Ill....................08. July 31 
Wiring and fixtures...... Sulphur Springs, Tex................6.., August 4 
Wiring and fixtures...... Princeton, Ind. ......e.e cece cece cece ceee August 3 
Wiring and fixtures......{ronton, Ohio ........eeeeeeeeeeeceeeees July 17 
Wiring and fixtures...... Waterville, Me. <6 ies icseeresteseseewese is July 20 


_ Drawings and specifications may be obtained from the custo- 
dian at the post office site or from the office of the Supervising 


Architect, | 
NEW PUBLICATIONS. 


THE FLOW OF STREAMS.—The University of Wisconsin has 
published a bulletin entitled “The Flow of Streams and the Fac- 
tors ihat Control It,” with special reference to Wisconsin condi- 
ons. The principles that govern stream flow have been taken up 
in some detail and special effort has been made to show clearly by 
oe example the results due to known conditions. An important 
eature of the publication is the report of the study made of the 
oe relations of rain fall to stream flow on several Wisconsin 
¢ ers for considerable periods. It was sought to determine in this 
ay, whether or not such relation has been modified by .other 
Progressive causes such as de-forestation, cultivation, etc. 


aba PLING AND ANALYSIS OF FURNACE GASES.—This 
Used ‘ation, issued by the Bureau of Mines, describes the methods 
ale In use at present for this work. If conditions, the authors 
stood ire to he improved. they must be more thoroughly under- 
the i, ‘ies means must be found to insure complete combustion of 
vil] ae and yet to permit operation with such an excess of air as 
the oe In the greatest efficiency. In this work the services of 
deceit are indispensable. A very important problem is the 
mae eee of the small percentage of unburned combustible 
inary ciate escapes from the furnace in the flue gases. Under or- 
bustiie mom stances so little as 0.1 per cent of unburned com- 
of the ae In a furnace gas is equivalent to about 1 per cent 
centaze of used; and for the determination of such small per- 
have par 848 More accurate and refined methods are required than 
ag eee been available before. This bulletin, which is 
rector f ay be obtained by those interested by writing to the Di- 
ot the Bureau of Mines, Washington, D. C. 
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INDUSTRIAL ITEMS. 


MATHIAS KLEIN & SONS, Chicago, Ill., have issued 


mace COMPANY, Boston, Mass 
THE EASTERN ELECTRIC LAMP CO , Boston, ” 
is sending out mailing cards advertising the Eastern drawn-wire 


type Mazda lamp. 

THE REPUBLIC ELECTRIC COMPANY, Chicago, [ll., an- 
nounces that on June 15 its offices were moved to the Electrical 
Building at 617-631 West Jackson Boulevard. 

THE UNITED ELECTRIC APPARATUS COMPANY, Boston, 
Mass., announces that James W. Foster has been elected treasurer 
in place of H. Rambonnet, who recently resigned. 


THE ONEIDA COMMUNITY, LTD., Oneida, N. Y., lists a line 
of weldless steel chains in a recent bulletin. A special folder is 
inclosed calling attention to the use of Oneida galvanized chains 
for arc-light suspension. 

THE ROME WIRE COMPANY, Rome, N. Y., has mailed an- 
other one of its attractive series of monthly calendar post cards. 
The card carries an advertisement of bare and tinned copper wire, 
magnet and annunciator wire, etc. 

THE ESTERLINE COMPANY, Lafayette, Ind., is distributing 
a new edition of perpetual catalog, section 1400 D, on portable and 
switchboard-type graphic meters, and section 1500 E, describing 
the matchless electric-lighting and ignition system for motor cars 
and boats. 

THE CROCKER-WHEELER COMPANY, Ampere, N. J., has 
distributed a bulletin dealing with the subject of motor drive for 
printing machinery. Various features of economy and convenience 
are dealt with, and a number of illustrations of motor-driven presses 
are snown. A bulletin on electric hoisting machinery has also 
been issued. 


THE DELTA-STAR ELECTRIC COMPANY, Chicago, Ill., man- 
ufacturers of high-tension specialties, has removed to 617-631 West 
Jackson Boulevard, where increased manufacturing and office facili- 
ties have been secured. In addition to high-tension devices a com- 
plete line of high-efficiency Mazda lighting units have been devel- 
oped and will be placed on the market July 1. 


THE GOULDS MANUFACTURING COMPANY, Seneca Falls, 
N. Y., has mailed circulars covering its new line of single-stage 
centrifugal pumps. These pumps are manufactured in both single 
and double suction types, either being designed so that it may 
readily be adapted to any other form of drive. The company an- 
nounces that it will further develop this line and add additional 
sizes as the occasions demand. 


THE TRIUMPH ELECTRIC COMPANY, Cincinnati, O., reports 
that the past month has been one of the most prosperous in the 
history of the company. Many orders for generators and motors 
have come in from various parts of the United States. The com- 
pany also states that a great number of inquiries have been re- 
ceived from India, South Africa, New Zealand and South American 
countries during the past month. 


THE ANSONIA BRASS & COPPER COMPANY, Ansonia, Conn., 
has mailed pamphlets descriptive of Tobin bronze and the uses to 
which it is put. The bronze is produced in the form of piston rods, 
shafting, rolled plates, tube sheets, flat, round and hexagonal bars, 
etc. The publication contains a number of letters of recommenda. 
tions from various users of the company’s product, and gives illus- 
trations of some uses of the bronze. 


THE KELLOGG SWITCHBOARD & SUPPLY COMPANY, Chi- 
cago, Ill., is issuing a complete catalog covering all the important 
items in standard telephone work. The catalog will enable pros- 
pective purchasers to obtain full information on anything from the 
smallest part of telephone apparatus to a complete exchange. A 
comprehensive index is provided so that any desired item may be 
found in a short space of time. The publication has a large num- 
ber of illustrations. 


THE GENERAL ELECTRIC COMPANY, Schenectady, N. Y. 
has recently issued bulletin No. 4848, describing its new combina- 
tion ammeter and voltmeter. This instrument is inclosed in a 
dust-proof and moisture-proof aluminum case, and is designed to 
withstand the constant vibration and exposure incident to service 
on electric vehicles. The publication contains dimension and con- 
nection diagrams, and illustrations in actual size of the scales. Bul- 
letin No. 4833 describes a number of installations of electrically 
operated gold dredges, and contains information which should be of 
great interest to all connected in any way with this industry, Bul- 
letin No. 4851 contains data relative to the use of electricity in the 
service of steam roads. The publication comprises forty-eight pages 
which illustrate and describe both station and road equipment of 
the New York Central & Hudson River Railroad, the Detroit tun- 
nel of the Michigan Central road, the Cascade tunnel of the Great 
Northern Railway, the equipment of the Baltimore & Ohio Railway 
the West Jersey & Seashore, the West Shore Railroad, ete. In 
bulletin 4836 the company’s flow meters are described. Two forine 
of the steam-flow meters are manufactured; one for recording and 
the other for merely indicating the flow. This meter resembles 
somewhat the air and water meters manuufactured by this com- 
pany. Bulletin No. 4834 contains a description of the Detroit Fiver 
tunnel. 
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DATES AHEAD. 
National Electrical Contractors’ Association. Niagara Falls, 
N. Y., July 19-21. 


Ohio Electric Light Association. Annual convention. Cedar 
Point, O., July 25-28. 

International Association of Municipal Electricians. Annual 
convention, St. Paul, Minn., September 12-15. 


International Municipal Congress and Exposition. Chicago, 
IN., September 18-30. 
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American Electrochemical Society. Twentieth general meet- 
ing, Toronto, Canada, September 21 to 23. 


Am@rican Mining Congress. Thirteenth annual meeting, Chi- 
cago, Ill., September 25-30. 
American Electric Railway Association. 
Atlantic City, N. J., October 9-13. 
Association of Railway Electrical Engineers. 
tion, La Salle Hotel, Chicago, November b-10. 


Annual convention, 


Annual conven- 


Directory of Electrical and Allied Engineering and Scientific Societies 


(Published in the second issue of each month.) 


ALABAMA LIGHT AND TRACTION ASSOCIATION. Secretary, 
G. S. Emery, wobile, Ala. 

AMERICAN ASSOCIATION OF ELECTRIC MOTOR MANUFAC- 
TURERS. Secretary, W. H. Tapley, 29 West Thirty-ninth 
Street, New York, N. Y. 

AMERICAN ASSOCIATION FOR THE ADVANCEMENT OF 
SCIENCE. Secretary, L. O. Howard, Smithsonian Institution, 
Washington, D. C. 

AMERICAN ELECTRIC RAILWAY ASSOCIATION. Secretary, H. 
C. Donecker, 29 West Thirty-ninth Street, New York, N. Y. 
Affiliated societies: American Electric Railway Accountants’ 
Association, secretary, H. E. Weeks, Davenport, Iowa; American 
Electric Railway Claim Agents’ Association, secretary, B. B. 
Davis, Columbus Railway & Light Company, Columbus, O.; 
American Electric Railway Engineering Association, secretary, 
Norman Litchfield, New York, N. Y.; American Electric Rail- 
way Transportation and Traffic Association, secretary, H. C. 
Donecker, 29 West Thirty-ninth Street, New York, N. Y.; Amer- 
ican Electric Railway Manufacturers’ Association, secretary, 
George R. Keegan, 2321 Park Row Building, New York, N. Y. 

AMERICAN ELECTROCHEMICAL SOCIETY. Secretary, J. W. 
Richards, South Bethlehem, Pa. 

AMERICAN ELECTROTHERAPEUTIC ASSOCIATION. Secretary, 
John Travell, 17 East Eleventh Street, New York, N. Y. 

AMERICAN FOUNDRYMEN’S ASSOCIATION. Secretary, Richard 
Moldenke, Watchung, N. J. 

AMERICAN INSTITUTE OF CHEMICAL ENGINEERS. Secretary, 
John C. Olsen, Polytecnnic Institute, Brooklyn, N. Y. 

AMERICAN INSTITUTE OF ELECTRICAL ENGINEERS. Secre- 
tary, Ralph W. Pope, 29 West Thirty-ninth Street, New York, 
N. Y. 

AMERICAN INSTITUTE OF MINING ENGINEERS. Secretary, 
Rossiter W. Raymond, 29 West Thirty-ninth Street, New York, 
N. Y. 

AMERICAN IRON AND STEEL INSTITUTE. Secretary, W. J. 
Filbert, 30 Church Street, New York, N. Y. 

AMERICAN MATHEMATICAL SOCIETY. Secretary, F. N. Cole, 
50 West One-Hundred-and-Sixteenth Street, New York, N. Y. 

AMERICAN PHYSICAL SOCIETY. Secretary, Ernest Merritt, Cor- 
nell University, Ithaca, N. Y. 

AMERICAN RAILWAY MASTER MECHANICS’ ASSOCIATION. 
Secretary, J. W. Taylor, Old Colony Building, Chicago, Ill. 
AMERICAN ROENTGEN-RAY SOCIETY. Secretary, G. C. John- 

son, 514 Bijou Building, Pittsburg, Pa. 

AMERICAN SOCIETY FOR TESTING MATERIALS. Secretary, 
Edgar Marburg, University of Pennsylvania, Philadelphia, Pa. 

AMERICAN SOCIETY OF ENGINEER DRAFTSMEN. Secretary, 
Harry L. Slogan, New York, N. Y. 

AMERICAN SOCIETY OF ENGINEERING CONTRACTORS. Sec- 
retary, Julius R. Wemlinger, 626 Park Row Building, New York, 

. N. Y. 

AMERICAN SOCIETY OF CHEMICAL ENGINEERS. 
John C. Olsen, Polytechnic Institute, Brooklyn, N. Y. 

AMERICAN SOCIETY OF CIVIL ENGINEERS. Secretary, Charles 
Warren Hunt, 220 West Forty-seventh Street, New York, N. Y. 

AMERICAN SOCIETY OF MECHANICAL ENGINEERS. Secretary, 
Calvin W. Rice, 29 West Thirty-ninth Street, New York, N. Y. 

AMERICAN SOCIETY OF MUNICIPAL IMPROVEMENTS. Secre- 
tary, A. P. Folwell, 239 West Thirty-ninth Street, New York, 
N. Y. 

AMERICAN SUPPLY AND MACHINERY MANUFACTURERS’ 
ASSOCIATION. Secretary, F. D. Mitchell, 309 Broadway, New 
York, N. Y. 

ARKANSAS ASSOCIATION OF PUBLIC UTILITY OPERATORS. 
Secretary, E. Hardin, Hot Springs Water, Gas & Electric Com- 
pany, Hot Springs, Ark. 

ARKANSAS INDEPENDENT TELEPHONE ASSOCIATION. Sec- 
retary, Charles F. Speed, Texarkana, Ark. 

ASSOCIATION OF EDISON ILLUMINATING COMPANIES. Sec- 
retary, N. T. Wilcox. Lowell, Mass. 

ASSOCIATION OF EDISON PURCHASING AGENTS. Secretary, 
H. F. Frassee, Edison Electric Illuminating Company, Brooklyn, 
N. Y. 

ASSOCIATION OF ELECTRIC LIGHTING ENGINEERS OF NEW 
ENGLAND. Secretary, W. H. Cole, Waltham, Mass. 

ASSOCIATION OF ENGINEERING SOCIETIES. Secretary, Fred 
Brooks, 31 Mills Street, Boston, Mass. 


. 


Secretary, 


ASSOCIATION OF IRON AND STEEL ELECTRICAL ENGINEERS. 
Secretary, James Farrington, La Belle Iron Works, Steuben- 
ville, O. 

ASSOCIATION OF RAILWAY ELECTRICAL ENGINEERS. Sec- 
retary, J. Andreucetti, Chicago & Northwestern Railroad, Chi- 
cago, Ill. 

ASSOCIATION OF RAILWAY TELEGRAPH SUPERINTEND- 
ENTS. Secretary, P. W. Drew, Minnesota, St. Paul & Sault 
Ste. Marie Railroad, Chicago, Ill. 

CALIFORNIA ELECTRIC RAILWAY ASSOCIATION. Secretary, 
L. E. Pioda, Oak and Broderick Streets, San Francisco, Cal. 
CALIFORNIA STATE ASSOCIATION OF ELECTRICAL CON- 
TRACTORS. Secretary and treasurer, F. V. Meyers, 502 Grant 

Building, San Francisco, Cal. 

CANADIAN ELECTRICAL ASSOCIATION. Secretary, T. S. Young, 
Confederation Life Building, Toronto, Canada. 

CANADIAN STREET RAILWAY ASSOCIATION. Secretary, Acton 
Burrows, 157 Bay Street, Toronto, Canada. 

CENTRAL ELECTRIC RAILWAY ASSOCIATION. Secretary, A. 
L. Neeramer, Traction Terminal Building, Indianapolis, Ind. 

CENTRAL ELECTRIC TRAFFIC ASSOCIATION. Secretary, J. T. 


Brittson, Chicago, South Bend & Northern Indiana Railway 
Company, South Bend, Ind. 


CLEVELAND ELECTRICAL LEAGUE. Secretary, H. H. Cudmore, 


Brilliant Electric Company, Cleveland, O. 

COLORADO ELECTRIC CLUB. Secretary, C. F. Oehlmann, P. O. 
Box 922, Denver, Colo. 

COLORADO ELECTRIC LIGHT, POWER AND RAILWAY ASSO- 
CIATION. Secretary, F. D. Morris, Colorado Springs, Colo. 
CONNECTICUT STATE STREET RAILWAY ASSOCIATION. Sec- 

retary, F. W. Poole, Bridgeport, Conn. 

ELECTRIC CLUB OF CHICAGO. Secretary, N. F. Obright, 1825 
American Trust Building, Chicago, Il. 

ELECTRIC VEHICLE AND CENTRAL STATION ' ‘ASSOCIATION. 
Secretary, H. T. Sands, 133 Pleasant Street, Malden, Mass. 
ELECTRIC VEHICLE ASSOCIATION OF AMERICA. Secretary, 

C. E. Firestone, Columbus Buggy Company, Columbus, O. 

ELECTRICAL CLUB OF CALIFORNIA. Secretary, Russell D. Hol- 
abird, Argonaut Hotel, San Francisco. Cal. 

ELECTRICAL CONTRACTORS’ ASSOCIATION OF INDIANA. Sec- 
retary, George Skillman. Indianapolis, Ind. 

ELECTRICAL CONTRACTORS’ ASSOCIATION OF NEW YORK 
STATE. Secretary, George William Russell, Jr., 25 West Forty- 
second Street, New York. N. Y. 

ELECTRICAL CONTRACTORS’ ASSOCIATION OF STATE OF 
MISSOURI. Secretary, Ernest S. Cowie, 1613 Grand Avenue, 
Kansas City, Mo. 1 ah aco 

ELECTRICAL CREDIT ASSOCIATION OF CANADA, LIMITED. 
Secreary, William R. Staveley, Royal Insurance Building, Mont- 
real, Canada. 

ELECTRICAL CREDIT ASSOCIATION OF CHICAGO. Secretary,. 
Frederic P. Vose, 1343 Marquette Building, Chicago, Ill. 

ELECTRICAL CREDIT ASSOCIATION OF PHILADELPHIA. Sec- 
retary, John W. Crum, 1324 Land Title Building, Philadelphia, 
Pa. 

ELECTRICAL CREDIT ASSOCIATION OF THE PACIFIC COAST. 
Secretary, Albert H. Elliott, Harding Building, San Francisco, 
Cal. 

ELECTRICAL CREDIT SOCIETY OF NEW YORK. Secretary,- 
Franz Neilson, 80 Wall Street, New York. N. Y. 

EMPIRE STATE GAS AND ELECTRIC ASSOCIATION. Secretary, 
Charles H. B. Chapin, 29 West Thirty-ninth Street, New York, 
N. Y. 

ENGINEERING SOCIETY OF WISCONSIN. Secretary, W. G. 
Kerchoffer, 32 Vroman Building. Madison, Wis. 

ENGINEERS’ CLUB OF PHILADELPHIA. Secretary, W. P. Tay- 
lor, Pniiadelphia, Pa. 

ENGINEERS’ SOCIETY OF MILWAUKEE. Secretary, R. H. Pink- 
ley, Plankington House, Milwaukee, Wis. 

ENGINEERS’ SOCIETY OF WESTERN PENNSYLVANIA. Secre- 
tary, Elmer K. Hiles, 2511 Oliver Building, Pittsburg, Pa. 
FLORIDA ELECTRIC LIGHT AND POWER ASSOCIATION. Sec- 

retary, H. C. Adams, West Palm Beach, Fla. 

FRANKLIN INSTITUTE. Secretary, R. B. Owens, 15 South Sev- 
enth Street, Philadelphia, Pa. 

GEORGIA SECTION NATIONAT ELECTRIC LIGHT ASSOCIA- 
TION. Secretary, H. M. Corse, Columbus, Ga. 
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ILLINOIS ELECTRICAL CONTRACTORS’ ASSOCIATION. Secre- 
tary, M. N. Bloomenthal, Chicago, Ill. 

ILLINOIS INDEPENDENT TELEPHONE ASSOCIATION. Secre- 
tary, C. A. Camp, Henry, Il. 

ILLINOIS STATE ELECTRICAL ASSOCIATION. Secretary, H. E. 
Chubbuck, Mayer Building, Peoria, Ill. 

ILLUMINATING CLUB OF ST. PAUL. Secretary, Clovis M. Con- 
verse, 303 North Snelling Avenue, St. Paul, Minn. 

ILLUMINATING ENGINEERING SOCIETY. Secretary, Preston 
S. Millar, Engineering Societies Building, 33 West Thirty-ninth 
Street, New York, N. Y. 

INDEPENDENT TELEPHONE ASSOCIATION OF MISSISSIPPI. 
Secretary and treasurer, J. B. Shannon, New Albany, Miss. 
INDEPENDENT TELEPHONE ASSOCIATION OF TEXAS AND 

LOUISIANA. Secretary, C. A. Shock, Sherman, Tex. 
INDIANA ELECTRIC LIGHT ASSOCIATION. Secretary, J. V. Zart- 
man, Indianapolis, Ind. 
INDIANA ENGINEERING SOCIETY. Secretary, Chas. Brassmann, 
43 Union Trust Building. Indianapolis, Ind. 
INDIANA INDEPENDENT TELEPHONE ASSOCIATION. Secre- 
tary, Walter J. Uhl, Logansport, Ind. 
INTERNATIONAL ASSOCIATION OF MUNICIPAL ELECTRI- 
CIANS. Secretary, Frank P. Foster, Corning, N. Y. 
IOWA ELECTRICAL ASSOCIATION. Secretary, A. W. Zahm, 
Mason City, Iowa. 
IOWA INDEPENDENT TELEPHONE ASSOCIATION. Secretary, 
W. J. Thill, Des Moines, Iowa. 
IOWA STREET AND INTERURBAN RAILWAY ASSOCIATION. 
Secretary, H. E. Weeks, Davenport, Iowa. 
KANSAS GAS, WATER. ELECTRIC LIGHT AND STREET RAIL- 
Mies ASSOCIATION. Secretary, James D. Nicholson, Newton, 
ans. 
KENTUCKY INDEPENDENT TELEPHONE ASSOCIATION. Sec- 
retary, W. G. Turpin, Henderson, Ky. 
‘MAINE ELECTRICAL ASSOCIATION. Secretary, F. D. Gordon, 
Lewiston, Me. 
MAINE INDEPENDENT TELEPHONE ASSOCIATION. Secretary, 
M. E. Crow, Houlton, Me. 
MASSACHUSETTS ELECTRIC LIGHTING ASSOCIATION. Secre- 
tary, M. L. Fahey, 84 State Street, Boston, Mass. 
MASSACHUSETTS STREET RAILWAY ASSOCIATION. 
tary, Charles S. Clark, 70 Kilby Street, Boston, Mass. 
MASIER CAR BUILDERS’ ASSOCIATION. Secretary, J. W. Tay- 
lor, 390 Old Colony Building, Chicago, Il. 
MICHIGAN ELECTRIC ASSOCIATION. Secretary and treasurer, 
Herbert Silvester, Detroit, Mich. 
MICHIGAN INDEPENDENT TELEPHONE ASSOCIATION. Secre- 
tary, A. A. Burch, Battle Creek, Mich. i 
MINNESOTA ELECTRICAL ASSOCIATION. Secretary-treasurer, 
a T. Street, Northern Heating & Electric Company, St. Paul, 
Minn. 
MISSISSIPPI ELECTRIC ASSOCIATION. Secretary, A. H. Jones, 
McComb, Miss. 
MISSOURI ELECTRIC, GAS, STREET RAILWAY AND WATER 
Mer ASSOCIATION. Secretary, N. J. Cunningham, Spring- 
eld, MO. 
MISSOURI INDEPENDENT TELEPHONE ASSOCIATION. Secre- 
_tary, George W. Schwerer, Windsor, Mo. 
MUNICIPAL LIGHTING ASSOCIATION OF MASSACHUSETTS. 
: Secretary, J. C. Norcross, Reading, Mass. 
NATIONAL ACADEMY OF SCIENCES. Secretary, Arnold Hague, 
_ United States Geological Survey, Washington, D. C. 
NATIONAL ARM, PIN AND BRACKET ASSOCIATION. Secretary, 
__ J.B. Magers, Madison, ind. 
NATIONAL ASSOCIATION OF COTTON MANUFACTURERS. 
__ Secretary. C. J. H. Woodbury, Boston, Mass. 
NATIONAL DISTRICT HEATING ASSOCIATION. Secretary, D. L. 
_ Gaskill, Greenville, O. 
NATIONAL ELECTRIC CREDIT ASSOCIATION. Secretary, Fred- 
x eric P. Vose, 1343 Marquette Building, Chicago, IN. 
SATIONAL ELECTRIC ‘LIGHT ASSOCIATION. Secretary, T. C. 
í Martin, 33 West Thirty-ninth Street, New York, N. Y. 
SATION AL ELECTRICAL CONTRACTORS’ ASSOCIATION OF 
THE UNITED STATES. Secretary, N. H. Morton, 41 Martin 
Building, Utica, N. Y. 
NATIONAL ELECTRICAL INSPECTORS’ ASSOCIATION. Secre- 
? tary, T. H. Day, 27 Pine Street, Hartford, Conn. 
SATIONAL FIRE PROTECTION ASSOCIATION. Secretary, 
ig Franklin H. Wentworth, 87 Milk Street, Boston, Mass. 
‘ATIONAL GAS AND GASOLINE ENGINE TRADES ASSOCIA- 
x TION. Secretary, Alhert, Stritmatter, Cincinnati, O. 
‘ATIONAL INDEPENDENT TELEPHONE ASSOCIATION. Secre- 
rs J. B. Ware, McCormick Building, Chicago, TI. 
Ni Ae ISOLATED PLANT ASSOCIATION. Secretary, E. D. 
X ieux, Wing Manufacturing Company, New York City. 
‘EBRASKA ASSOCIATION OF INDEPENDENT TELEPHONE 
spp O PANIES. Secretary, Charles H. Hood, Lincoln, Neb, 
: ‘BRASKA ELECTRICAL ASSOCIATION. Secretary, S. J. Bell, 
NF David City, Neb, 
‘EW ENGLAND ELECTRICAL CREDIT ASSOCIATION. Alton F. 
Tupper, 84 State Street. Boston, Mass. 
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NEW ENGLAND SECTION, NATIONAL ELECTRIC LIGHT ASSO- 
CIATION. Secretary, L. D. Gibbs, 39 Boylston Street, Boston, 
Mass. °' i 

NEW ENGLAND STREET RAILWAY CLUB. Secretary, John J. 

© ` Lane, 12 Pearl Street, Boston, Mass. 

NEW YORK ELECTRICAL SOCIETY. Secretary, G. H. Guy, Engi- 
neering Societies Building, 29 Thirty-ninth Street, New York, 
N. Y. 

NEW YORK RAILROAD CLUB. Secretary, H. D. Vote, 95 Liberty 
Street, New York, N. Y. 

NEW YORK STATE INDEPENDENT TELEPHONE ASSOCIA- 
TION. Secretary, R. Max Eaton, Niagara Falls, N. Y. 

NORTH DAKOTA INDEPENDENT TELEPHONE ASSOCIATION. 
Secretary and treasurer, I. C. Kane, Kensal, N. D. 

NORTHWEST ELECTRIC LIGHT AND POWER ASSOCIATION. 
Secretary, N. W. Brockett, Cataract Building, Seattle, Wash. 


OHIO ELECTRIC LIGHT ASSOCIATION. Secretary, D. L. Gaskill, 


Greenville, O. 

OHIO INDEPENDENT TELEPHONE ASSOCIATION. Secretary, 
Ralph Reamer, Columbus, O. 

OHIO SOCIETY OF MECHANICAL, ELECTRICAL AND STEAM 
ENGINEERS. Secretary, F. E. Sanborn, Ohio State University, 
Columbus, O. 

OKLAHOMA ELECTRIC LIGHT, RAILWAY AND GAS ASSOCIA- 
TION. Secretary, Galen Crow, Guthrie, Okla. 

OLD-TIME TELEGRAPHERS’ AND HISTORICAL ASSOCIATION. 
Secretary, Frank J. Sherrer, 195 Broadway, New York, N. Y. 
ORDER OF THE REJUVENATED SONS OF JOVE. Mercury, Roy 

M. Van Vliet, Monadnock Block, Chicago, Ill. 

PACIFIC COAST ELECTRIC VEHICLE ASSOCIATION, Secretary, 
A. H. Halloran, 901 Atlas Building. San Francisco, Cal. 

PENNSYLVANIA ELECTRICAL ASSOCIATION. Secretary, Van 
Dusen Rickert, Pottsville, Pa. 

PENNSYLVANIA STATE INDEPENDENT TELEPHONE ASSO- 
CIATION. Secretary, H. E. Bradley, 135 South Second Street 
Philadelphia, Pa. : 

PENNSYLVANIA STATE STREET RAILWAY ASSOCIATION. 
Secretary, Charles H. Smith, Lebanon, Pa. 

PIKE’S PEAK POLYTECHNIC SOCIETY. Secretary, E. A. Sawyer, 
Colorado Springs, Colo. 

PITTSBURG ELECTRIC BOOSTERS’ CLUB. Recording Watt- 
meter, O. R. Rombach, 919 Liberty Avenue, Pittsburg, Pa. 

RAILWAY ELECTRIC SUPPLY MANUFACTURERS’ ASSOCIA- 
TION. eee J. Scribner, General Electric Company, Chi- 
cago, Ill. 

RAILWAY SIGNAL ASSOCIATION. Secretary, C. C. Rosenberg, 
Bethlehem, Pa. 

SOCIETY FOR THE PROMOTION OF ENGINEERING EDUCA- 
TION. Secretary, H. H. Norris, Cornell University, Ithaca, N. Y. 

SOCIETY OF THE UNITED STATES MILITARY TELEGRAPH 
CORPS. Secretary, David H. Bates, 658 Broadway, New York, 
N. Y. 

SOCIETY OF AUTOMOBILE ENGINEERS. Secretary, Alexander 
Churchward, 30 Church Street. New York, N. Y. 

SOCIETY OF WIRELESS TELEGRAPH ENGINEERS. Secretary, 
E. D. Forbes, 96 Franklin Street, South Framingham, Mass. 
SOUTH DAKOTA INDEPENDENT TELEPHONE ASSOCIATION. 

Secretary-treasurer, E. R. Buck, Hudson., S. D. 

SOUTHWESTERN ELECTRICAL AND GAS ASSOCIATION. Sec- 
retary, D. G. Fisher, Dallas, Tex. 

STREET RAILWAY ASSOCIATION OF THE STATE OF NEW 
YORK. Secretary, J. H. Pardee, J. G. White & Company, New 
York. N. Y. . 

TELEPHONE SOCIETY OF NEW YORK. Secretary, T. H. Law- 
rence, Eighteenth Street and Irving Place, New York, N.Y. .. 

TEXAS INDEPENDENT TELEPHONE ASSOCIATION. Secretary 
Leon Spencer, Gainesville, Tex. , 

UNDERWRITERS’ NATIONAL ELECTRICAL ASSOCIATION 
Secretary Electrical Committee, C. M. Goddard, 141 Milk Street. 
Boston. Mass. i 

UTAH SOCIETY OF ENGINEERS. Secretary, W. C. Ebaugh Uni- 
versity of Utah. Salt Laxe City. Utah. E 

VERMONT AND NEW HAMPSHIRE INDEPENDENT TELE. 
PHONE ASSOCIATION. Secretary-treasurer, E. B. Seeley, St 
Johnsburg, Vt. T 

VERMONT ELECTRICAL ASSOCIATION. Secretary, A. B. Mars- 
den, Manchester, Vt. 

WASHINGTON SOCIETY OF ENGINEERS. 
F Street. Washington, D. C. 

WESTERN ASSOCIATION OF ELECTRICAL INSPECTORS. Sec 
retary, W. S. Boyd. 76 West Monroe Street, Chicago, IN | 

WESTERN SOCIETY OF ENGINEERS. Secretary, J. H. Warder 
Monadnock Block, Chicago, Ill. : 

WIRELESS INSTITUTE. Secretary, 
1909, 42 Broadway. New York, N. Y. 

WISCONSIN ELECTRICAL ASSOCIATION, 
son, Milwaukee Electric Railway 
kee, Wis. 

WISCONSIN INDEPENDENT TELEPHONE AS N 
retary, J. C. Crowley, Jr., Superior. Wis. TOAT ON SE 

WISCONSIN STATE TELEPHONE ASSOCIATION 
Paul J. Weirich, Monroe, Wis. l 


John C. Hoyt. 1330 


Sidney L. Williams, Room 


Secretary, George AHi 
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| RECORD OF ELECTRICAL PATENTS. 


Issued (United States Patent Office) June 27, 1911. 


ELECTRIC SNAP-SWITCH Conrad J. Dorff, Chicago, Ill., 

assignor to Harvard Electric Co., Chicago, Ill. Filed Oct. 3, 
1910. A double-button flush wall switch includes a rock lever, 
knife-blade contacts and a compression spring. 

996,069. TRAIN-INDICATING APPARATUS. Julian B. Edings, Ma- 
con, Ga. Filed Sept. 20, 1909. Renewed Nov. 9, 1910. A clock 
with hour and minute hands has a separate station pointer in 
front of the dial. The time hands and the nointer are sep- 
arately electrically actuated from a distance. 


996,088. COMBINED WIRE AND WIRELESS TELEPHONE SYS- 


TEM. Maurice Bernays Johnson, San Antonio, Tex. Filed Oct. © 


6, 1910. Associated with the ordinary equipment of a tele- 
phone station is a switch by which the line may be connected 
to a central exchange or to a wireless system. l 


996,089. COMBINED WIRE AND WIRELESS TELEGRAPH SYS- 
TEM. Maurice Bernays Johnson, Sau Antonio, Tex. Filed Oct. 
6, 1910. Comprises wireless sending instruments including a 
circuit-breaking device, wireless receiving instruments, other 
wireless instruments located at a distance from the first instru- 
- ments and means controlled from the distant sending instru- 
ments for operating the circuit-breaking device. 
996,090. WIRELESS-TELEPHONE SYSTEM. Maurice Bernays 
Johnson, San Antonio. Tex. Filed Oct. 6, 1910. Includes a bell, 
a battery, two ground connections, a two-pole switch adapted 
to connect either bell or battery in circuit with the ground con- 
nections, or to break both the circuits, a switch for controlling 
the last named circuit, and a telephone instrument connected 
with the system but the circuit through which is normally 
broken. 
996,091. SPARK-GAP MUFFLER. Maurice Bernays Johnson, San 
Antonio, Tex. Filed Oct. 6. 1910. An adjustable spark gap has 


its terminals passing through two end plates between which are 
several concentric glass cylinders. 


996,092. BOX FOR CARRYING WIRELESS SIGNALING APPARA- 
TUS. Maurice Bernays Johnson, San Antonio, Tex. Filed Oct. 
6, 1910. Comprises a box provided with a handle and a slotted 
top hinged thereto, a platform secured in the top of the body, 
reels secured to the platform, and metallic pegs secured to the 
ends of the conductors, and the body being provided with pock- 
ets on the outer sides thereof for containing the pegs. 

996,094. METHOD OF ‘MAKING FUSIBLE COMPOUNDS OF 
ALUMINUM AND RECOVERING ALUMINUM THEREFROM. 
Lucius Richard Keogh, Ottawa, Ontario, Canada, assignor of 
one-half to Clifton Ashton Douglas, Ottawa, Canada. Filed Aug. 
22, 1908. Consists in adding anhydrous sulphate of aluminum 
to a molten bath containing a deoxidized compound of a metal 
more electro-positive than aluminum, and then passing an elec- 
tric current through the mass to effect reduction and the pro- 
duction of a fusible aluminum compound. 

996,120. SIGNALING ATTACHMENT FOR SPEEDOMETERS. 
William J. Norton, Denver, Colo., assignor of one-half to Ham- 
ilton Armstrong, Denver, Colo. Filed Aug. 4, 1909. Includes an 
electric alarm whose circuit is closed by the pointer of the dial. 

996.143. COMMON-BATTERY LOCK-OUT TELEPHONE SYSTEM. 
Fomer J. Roberts, Evanston, Ill., assignor to Homer Roberts 
Telephone Co., Chicago, Ill. Filed Oct. 22, 1908. A lock-out 
relay controlling the transmitter circuit has two windings oppos- 
ing each other when current passes through both in series. 

996,176. CASH-REGISTER. Byron B. Wells, Columbus. O., assignor 
to Standard Machine Manufacturing Co., Columbus, O. Filed 
Aug. 26, 1909. Opening of the cash drawer closes the circuit of 
an incandescent lamp. 

996,204. FIBER FASTENING FOR INSULATED RAII-JOINTS. 
Bancroft G. Braine, New York, N. Y., assignor to Rail Joint 
Co., New York, N. Y. Filed Feb. 23, 1909. An angle shoe ex- 
tends beneath the rail base and is insulated therefrom by a 
sheet of fiber which is bent upwards along the edge of the rail 
flange and fits into a recess in the shoe. 

996,218. BRUSH-HOLDER SUPPORT. Clarence T. Crocker, Nor- 
wood, O., assignor to Bullock Electric Manufacturing Co. Filed 
June 5, 1905. The support has an inclined recess into which fits 
a stud passing into the motor casing. 

996,224. ADVERTISING-SIGN. Oliver C. Dennis, Chicago, Il., 
assignor to Venn Manufacturing Co., Chicago, Ill. Filed June 26, 
1909. A rotatable display drum is operated by an electromagnet 
through its armature and a pawl. 

996,253. DYNAMO-ELECTRIC MACHINE. Frederic Ayers John- 
son, Colorado Springs, Colo. Filed Jan. 9, 1911. Has a variable 
air gap obtained by jointly shifting circular wedges along the 
eccentric pole faces. 

996.266. THREE-WIRE DYNAMO-ELECTRIC MACHINE. Charles 
E. Lord, Milwaukee, Wis., assignor to Allis-Chalmers Co. Filed 
June 7, 1909. Combined with the rotor is a commutator, rings 
provided with annular grooves mounted on the commutator, 


fans mounted on the rings, and reactance coils occupying the 
annular grooves. 

996,267. ELECTRICALLY-OPERATED HOISTING APPARATUS. 
Frank Edward Lutz, Philadelphia, Pa. Filed June 8, 1909. A 
knife blade is connected flexibly to an arm go it can oscillate 
suddenly from one to an opposite set of contacts. 


996,268. INCANDESCENT LAMP. Donald G. MacDonald, Sydney, 
Nova Scotia, Canada, assignor of one-fourth to Adelard La 
Pierre, Sydney, Canada. Filed July 11, 1910. The combination 
of a bulb, a tubular non-conducting support therein ,a number of 
conducting bands on the support, conducting arms radiating 
from the bands, filaments secured to and extending between 
the arms, and line conductors connected ‘with the bands. 

996,270. STATOR-COIL SUPPORT. Emil Mattman, Norwood, O., 
assignor to Alliss-Chalmers Co. and Bullock Electric Manufac- 
turing Co. Filed Jan. 31, 1907. Bracing and supporting means 
are provided to aid in the mutual bracing of the end turns 
of the two overlapping groups of coils. Eu . 

996,273. FUSE-HOLDER. Robley C. Millard, Atlanta, Ga. Filed 
Feb. 19, 1910. The case has a lid on a side opening to give 
access to the fuse. Internal jaws hold the fuse. 


996,279. ALARM. Jay A. Robinson. Denver, Colo. Filed Mar. 2, 
1908. Beneath a telephone switch-hock is an electromagnet 


adapted to draw the hook down when energized. Release of the 
hook sets off an electric alarm. 


996,280. HIGH-TENSION DISCHARGE APPARATUS. Edgar J. 
Rose, Los Angeles, Cal. Filed June 28, 1909. Includes an elec- 
tromagnetic circuit controller and a discharge circuit containing 
a condenser and high-tension transformer. 


996,303. SCREWLESS SPRING CONTACT. Henry Wilhelm, New 
York, N. Y. Filed Feb. 18, 1909. A push button has a looped 
spring contact which clamps itself to the back and holds a 
lead wire to the back. 

996,312. INSULATOR. Thornten D. Childress, Ansted, W. Va. 
Filed Sept. 27, 1910. Consists of a base and somewhat narrower 
cap, the latter having in its outer face a groove transverse to 
the line wires for receiving a U-bolt that holds the parts in 
place. 

996,331. PROJECTOR-CONTROLLER. John L. Hall, Schenectady, 
N. Y.. assignor to General Electric Co. Filed Dec. 14, 1908. 
Combined with a projector are electric motors for training the 
same in altitude and azimuth, controlling means for the motors, 
a sight bar, and electrical means responsive to the movement 
of the sight bar for operating the controlling means. 


996,334. DRIVING DYNAMOS FROM VARIABLE AND NON- 
VARIABLE SOURCES OF POWER. Caryl D. Haskins. Schenec- 
tady, N. Y., assignor to General Electric Co. Filed Aug. 5, 
1908. A generator arranged to maintain a fairly constant 
potential is driven by a windmill or a gasoline engine. If the 
windmill speed is too low, it is uncoupled and the engine auto- 
matically started up. If the windmill speed is high enough, 
it is coupled up and the engine uncoupled and stopped. 

996,335. FIRE-PROTECTION DEVICE. Richard B. Hewitt and 
James G. Nolen, Chicago, I!].; said Nolen assignor of one-half 
of his right to Frank B. Cook, Chicago, Ill. Original] application 
filed May 29, 1903. Divided and this application filed Apr. 6, 
1907. Combined with a liquid receptacle is a bi-polar magnet 
having its poles projecting through the receptac'e, an armature 
pivoted within the receptacle for movement in the plane of the 
magnet into or out of contact with its poles, an armature piv- 
oted without the receptacle, and signaling means controlled by 
the second armature. 

996,336. CIRCUIT-CONTROLLING SWITCH. Charles H. Hill, Sche- 
nectady, N. Y., assignor to General Electric Co. Filed Jan. 13, 
1909. A _ resistance-short-circuiting switch is arranged like a 
double-throw switch, but has a larger number of contact clips 
of different lengths arranged alternately along both sides of the 
knife blade so as to contact with them one after another. 


996,344. ELECTRICALLY-CONTROLLED SAFETY APPLIANCE 
FOR RAILWAYS. Richard T. Jones and Frank T. Jones, Balti- 
more, Md. Filed Oct. 15, 1909. Renewed Sept. 20, 1910. A8SO- 
ciated with the contact shoe of a third-rail car is a steam pipe 
arranged to blow steam on the rail head when the shoe is 
lifted by ice. 

996.350. HOT-WATER BOTTLE. Dumont P. Lamb, Portland, Ore. 
Filed Sept. 21, 1910. Has a chamber for the reception of an 
electric light bulb and socket. 

996,371. VAPOR ELECTRIC APPARATUS. William F. Sneed, 
Schenectady, N. Y., assignor to General Electric Co. Filed 
Sept. 11, 1908. Comprises an inductance coil, a load circuit, a 
starting circuit, and a temporary connection beiween the start- 
ing circuit and an intermediate point on the inductance coil. 

996.372. SYSTEM OF ELECTRICAL DISTRIBUTION. Charles P. 
Steinmetz, Schenectady, N. Y., assignor to General Electric Co. 
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Filed Oct. 25, 1905. A mercury-vapor rectifier has a number of 996,391. REINFORCER FOR TELEPHONE-CIRCUITS. Ernst F. 


main anodes, and a Mercury cathode and a starting anode, the 
latter being in contact when the device is not operating, a 
= solenoid in circuit with a main anode and the starting anode, 
for separating the cathode and auxiliary anode and also main- 
taining the same separated after the starting arc has been 
broken. 

996,373. OSCILLATING ELECTRIC SWITCH. George E. Stevens, 
Lynn, Mass., assignor to General Electric Co. Filed Aug. 20, 
1909. A switch,.blade is actuated by a spring so that the move- 
ment of a laterally sliding button pushes a spring to one side 
of the dead center operating the switch in that direction. 

996,374. SOLDERING-MACHINE. Alfred Swan, Upper Montclair, 
N, J.. assignor ta General Electric Co. Filed Sept. 18, 1907. 
The lamp base and leading-in wire are held in engagement with 
each other and automatic means are provided for dropping a 
predetermined amount of molten solder upon the junction of 
the base and the leading-in wire. 

996.376. NEUTRALIZING INDUCTIVE DISTURBANCES. John B. 
Taylor, Schenectady, N. Y., assignor to General Electric Co. 
Filed July 28, 1906. Disturbance between an aerial conductor 
and an Inducing adjacent parallel conductor carrying an alter- 
nating current, are neutralized by a condenser, one terminal of 
which is connected with the first conductor and the other ter- 
minal of which is connected with a source of potential always 
in opposition to the potential of the inducing conductor. 

996.377. ELECTRIC MEASURING INSTRUMENT. Elihu Thom- 
son, Swampscott, and Robert Shand, Lynn, Mass., assignors to 
General Electric Co. Filed Dec. 12, 1906. Comprises a mag- 
net, pole pieces on the magnet arranged to produce two con- 
centric annular fields, a moving element comprising a damping 
cylinder mounted to rotate in one of the annular fields, a cur- 


"4088 —COMBINED WIRE AND WIRELESS 
TELEPHONE SYSTEM. 


rent-carrying coil mounted on the cylinder to cut the flux in 
both of the annular fields, and means for furnishing the count- 
er-torque for the moving element. 

"93.379. REGULATOR FOR STORAGE BATTERIES. Allen A. 
Tirrill, Schenectady, N. Y., assignor to General Electric Co. 
Filed Dec. 14, 1907. A booster with a separately excited field 
coil and an opposing field coil develops maximum voltages in 
opposite directions at predetermined upper and lower limits of 
Voltage on the exciting circuit, and an electromagetic regu- 
lator varies the voltage on the circuit between the predeter- 
mined limits, ` 

16.381. MAGNETIC SHIELD FOR ELECTRIC MACHINES. 
Henry H. Wait, Chicago, Ill. Filed Feb. 11, 1907. Laminated 
iron shields carried by the armature project beyond the 
surface of it between the central or active portion of the arma- 
ture and each of the ends, the shields projecting between the 
edges of the magnet poles of the machine and the end con- 
hections so that the magnetic leakage is practically diverted 
from its path through the end-connections. 

996.387. SWITCH FOR ELECTRIC CIRCUITS. Gilbert Wright, 
Pittsfield, Mass., assignor to General Electric Co. Filed Nov. 
8, 1904. Comprises a contact having a flat bearing surface, a 
cylindrical socket, and a ball-shaped protuberance carried by 
the contact and fitted within the socket to slide longitudinally 
and to permit the contact to rock about the protuberance. 

98,388. MOTOR-CONTROLLING DEVICE. Carl Eduard Zix, Ber- 
lin, Germany, assignor to General Electric Co. Filed March 27, 

8. A motor having a field winding for cach direction of ro- 
tation, has means of control comprising a plurality of two- 
position interrupting switches normally in series with each 
other, and a double-pole reversing switch one element of which 
Ís connected with the fields alternately and the other element 
Connected alternately with the shifted positions of the inter- 

, rupting switches, 

6.390. MOTOR CONTROL. Ernst F. W. Alexanderson, Schenec- 
lady, N. Y., assignor to General Electric Co. Filed Jan. 5, 1910. 
An auxiliary source of voltage is inserted in series with the 
motor field without breaking the series connection between 
motor field and armature. The motor field and auxiliary source 
of voltage are shunted by a resistance, and the voltage of the 
Auxiliary source is varied to control the braking effect. 


@iseesassectal: 


996,280.—HIGH-TENSION DISCHARGE 
PARATUS. 


996,408. 


996,410. SPARK-PLUG. Fred E. Harpst, Houston, Tex. 


996,414. 


996,420. 


996,439. 


996,440. 
996,445. TELEPHONE RELAY AND SYSTEM. 


996,454. 


996,394. 


996,406. 


W. Alexanderson, Schenectady, N. Y., assignor to General Elec- 
tric Co. Filed Jan. 6, 1910. Comprises an inductor alternator 
having a winding common to its field and armature circuits, 
the field circuit being conected to the telephone circuit and the 
armature circuit being tuned approximately to resonance. 


996,392 ARC-LAMP. Joseph H. Allen, Chicago, Ill., assignor to 


General Electric Co. Filed May 16, 1910. The arc-controlling 
magnet is short circuited by a rocking lever, actuated by a pair 
of thermostat rods. 


996,393. CIRCUIT-BREAKER. Charles C. Badeau and Isaac F. Ba- 


deau, Bethlehem, Pa., assignors to Roller-Smith Co., New York, 
N. Y. Filed Dec 10, 1906. Has an underload armature and an 
auxiliary armature adapted to mechanically engage therewith 
under no load. 

SWITCH OR CIRCUIT-OPENER FOR HIGH-POTENTTAL 
CIRCUITS. Charles C. Badeu, Bethlehem, Pa., assignor to Roll- 
er-Smith Co., New York, N. Y. Filed Aug. 8, 1908. Has a 
breaker, a constantly rotating shaft and a magnetic clutch 
thereon; connections between the clutch and breaker for con- 
trolling the latter, an electric circuit connected with said 
clutch. and a control for such circuit. 

ELECTRIC WELDING-MACHINE. John L. Hall and 
Amandus Metzger, Schenectady, N. Y., assignors to General 
Electric Co. Filed April 1, 1907. Comprises means for produc- 
ing an electric arc at the junction of the metals to be welded, 
mechanism whereby the arc is automatically moved over the 
junction and automatic feeding means for preventing interrup- 
tion of the arc. | 


AP- 996,376.--ELECTRICAL SYSTEM OF DISTRI- 


BUTION. 


ELECTRIC-LIGHT SOCKET. Theodore E. Hamby, Rock- 
wood, Tenn. Filed Feb. 14, 1911. Relates to details of con- 
struction. 

F 

27, 1910. Is provided with cooling fins, and an Site 
ber so that air entering impinges on an insulator. 
CONTROLLING SYSTEM FOR REVERSING-MOTORS 
Samuel H. Keefer, Plainfield, N. J., assignor to Niles-Bement. 
Pond Co., Jersey City, N. J. Filed Nov. 2, 1910. A reversing 
switch is controlled by an electromagnet, in- the circuit of 
which a resistance is retained until the speed of the motor has 
fallen below a predetermined point. 

MANUFACTURE OF LAMP-FILAMENTS. John T. Mar- 
shall, Metuchen, N. J., assignor to General Electric Co. Filed 
May 22, 1908. The base is roughened by a reagent, prior to 


_ being flashed in the volatile hydrocarbon. 
996,429. 


ARC-LAMP. Albert Schellenberger, Berlin, Germany, as- 
signor to General Electric Co. Filed July 2, 1908. The down- 
wardly converging electrodes of the lamp are moved together 
to compensate for the lengthening arc. 

ELECTRIC HAMMER. Hilary F. Whalton, Key West 
Fla. Filed Nov. 22, 1910. A case contains a stationary electro. 
magnet and a slidable electromagnet. The contact is made and 
broken automatically by a tappet mechanism. 

ELECTRIC HAMMER. Hilary F. Whalton Ke 

Fla. Filed Nov. 22, 1910. Similar to the preceding. eee 


Ernst F, W, 7 
anderson, Schenectady, N Y., assignor to General Piece CS 


Filed Nov. 11, 1909. A high-frequency alternator h 

serving as both field and armature windings, thew indine ee 
ing common to both of said circuits, and two portions of iha 
winding being in series with respect to the primary clreutt 
and in parallel with respect to the secondary circuit. 
ELECTRIC HEATER. : Adam Carpenter, 

Filed Nov. 12, 1910. An outer casing is provided Si hres 
chamber to which the heating units are adjacent. Current re 
switched on when the heater door is shut, and cut off when i; 
is opened. 


996,457. THRUST-BEARING. Walter M. Coffman, Madison, Wis 


assignor to General Electric Co. Filed Feb. 27, 1906. A mem- 
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ber fastened to a vertical shaft of a dynamo-electric machine 
is provided with a horizontal bearing surface, a support for 
the shaft is also provided with a horizontal bearing surface, 
and a series of disks with their. flat sides horizontal are ar- 

- ranged in a circle about the shaft and between the bearing 
surfaces, : 

996,460. RETURN-INDICATION DEVICE FOR ELECTRIC INTER- 

LOCKING SYSTEM. Fred B. Corey, Schenectady, N. Y., as- 
signor to General] Electric Co. Filed Sept. 24, 1908. Has an 
electric motor, a contro) lever therefor, a traffic controlling de- 
vice, operative connections between the motor and device, a 
return indication circuit and means for producing a current 
in the circuit when the device is driven by the motor to a pre- 
determined position. 

996,475. BRUSH FOR DYNAMO-ELECTRIC MACHINES. Walter 
C. Fish, Lynn, Mass., assignor to General Electric Co. Filed 
Sept. 11, 1909. Has a metallic top which is provided with radi- 
ating vanes. 

‘996,489. TELLTALE FOR ELECTRIC LIGHTS. James Frank Key, 
Washington, D. C. Filed Dec. 30, 1908. Comprises a primary 
incandescent electric lamp, a shunt around the lamp, and a 
telltale lamp in the shunt having a specific resistance such as 
to adapt it to burn dimly when the primary lamp is in normal 
condition. 

‘996,491. MAGNETIC PREPARATION OF ORES. Alfred Arthur 
Lockwood, London, England, assignor to Murex Magnetic Co., 
Ltd., London, England. Filed April 14, 1911. The process con- 
sists in treating the ore with a magnetic substance, an oily 
liquid, and a solution of a sulfid of an alkali metal and mag- 
netically separating the mixture. 

996,492. ELECTRIC MELTING AND REDUCTION FURNACE. 

- Hans Bie Lorentzen, Notodden, Norway. Filed April 20, 1911. 
A series of spaced independent channels are arranged to sur- 


round the upper eletcrode and have discharge ends disposed 
adjacent to the upper electrode. 


996,394.-SWITCH FOR HIGH-TENSION CIRCUITS. 


$96,500. AUTOMATIC EXCHANGE SYSTEM. William Hugo 
Matthies, Antwerp, Belgium, assignor to Western Electric Co., 
New York, N. Y. Filed Nov. 12, 1910. The combination with 
variably adjustable circuit controlling devices, of a common 
controlling circuit, a resistance in the circuit, and means 
whereby the devices are adjusted in response to resistance 
e in the circuit and are switched by the opening of the 
circuit. 

996.501. ELECTRIC-ARC LAMP. Louis Carl Henry Mensing, Edin- 
burgh, Scotland. Filed Oct. 28, 1910. A magazine for containing 
arc lamp carbons is provided at its upper and lower ends with 
tracks inclined downwardly toward one of its vertical edges, 
and with a feed tube located at the foot of the edge. A ball is 
arranged to travel along each of the tracks for pressing the 
carbons in position to feed through the tube. 

996,529. SYSTEM OF MOTOR CONTROL. Willard T. Sears, Phil- 
adelphia, Pa., and Samuel H. Keefer, Plainfield, N. J., assignors 
to Niles-Bement-Pond Co., Jersey City, N. J. Filed Oct. 28, 
1910. Comprises an electric motor, electromagnetic mechanism 
for controlling the same, a pilot switch for governing the mech- 
anism, a second motor also controlled by the mechanism, and 
a switch actuated by the second motor for governing its oper- 


ation. 
996,536. LUBRICATED BEARING. Peter Smith Swan, Calcutta, 
India. Filed June 14, 1910. Oil chambers are arranged for lu- 


bricating the shaft of a vertical motor. 

996.551. ELECTRICALLY-CONTROLLED CLOCK AND TIME- 
INTERVAL TRANSMITTER. Harold Isaac Aiken., San Fran- 
cisco, Cal. Filed Dec. 9, 1909. Renewed Dec. 7, 1910. A rocker 
arm controlled by the escapement of the controlling clock 
makes contact with mercury cups. The impulse is transmitted 
to the escapement of the controlled clock. 

996,560. APPARATUS FOR PURIFYING WATER BY OZONE. 
Charles S. Bradley, New York, N. Y. assignor to Richard B. 
Wilson, New York, N. Y. Filed June 19, 1905. The ozone in 
contact with the water is compressed by mechanical means. 

996,561. OZONIZING AND COMPRESSING PROCESS. Charles S. 


Vol. 59—No. 2 
Bradley, New York, N. Y., assignor to Richard B. Wilson, New 
York, N. Y. Original application filed June 19, 1905. Divided 
and this application filed Dec. 4, 1905. Similar to the pre- 
ceding. 

996,571. DYNAMO-ELECTRIC MACHINE. Edgar A. Edwards, Cin- 

i cinnati, Ohio, assignor to Schroeder Headlight Co. Filed Nov. 
30, 1901. The laminations of the field magnets are made in a 
double T shape, the two parts of which may be keyed together. 

996,579. ELECTRICAL CONDUCTOR. Henry Geisenhöner and 
Fred L. Stone, Schenectady, N. Y., assignors to General Electric 
Co. Filed March 1, 1905. A portion of tubular metal is insert- 
ed in a hole in a carbon brush, and the tube and carbon are 
electroplated. 

996,580. WIRELESS TELEGRAPHY. Charles M. Green, Lynn, 
Mass., assignor to General Electric Co. Filed Sept. 30, 1907. 
A method of simultaneously transmitting two or more distinct 
wireless signals, which consists in causing the emission of 
two or more trains of electromagnetic waves of different pe- 
riodicities in multiphase current time relation, and breaking 
each train independently into groups in accordance with a 
code. 

996,582. STATIC PROTECTOR FOR VAPOR ELECTRIC AP- 
PARATUS. Joseph L. R. Hayden, Schenectady, N. Y., assignor 
to General Electric Co. Filed Jan. 5, 1906. Combines an ex- 
hausted envelop, electrodes therefor one at least of which is 
of vaporizable material, and means for rendering the entire 
space about a given electrode of the same potential as the 
electrode itself. 

996,583. ELECTROLYTE FOR ELECTROLYTIC CELLS. Joseph 
L. R. Hayden, Schenectady, N. Y., assignor to General Electric 
Co. Filed March 4, 1908. Combines aluminum electrodes and 


an electrolyte consisting of a substantially neutral solution of 
ammonium octoborate. 


PATENTS THAT HAVE EXPIRED. 
Following is a list of the electrical patents (issued by the 
United States Patent Office) that expired July 3, 1911: 
522,189. ELECTRIC-RAILWAY-CAR TRUCK. Francis O. Black- 
well, Lynn, Mass. 
522,216. WIRE-SUPPORT FOR OVERHEAD ELECTRIC RAIL- 
WAYS. Arthur W. Jones, Boston, Mass. 


522,232. ELECTRIC SAFETY FUSE. Joseph Sachs, New York, 
N. Y 


522.233. ELECTRIC-ARC LAMP. Albert Schweitzer, Allegheny, Pa. 
522,241. ALTERNATING-CURRENT DYNAMO MACHINE. Elihu 
Thomson, Swampscott, Mass. 


522,274. DYNAMO-ELECTRIC MACHINE. Charles E. Scribner, 
Chicago, Ill. 


522,275. REGULATOR FOR DYNAMO-ELECTRIC MACHINES. 
Cnarles E. Scribner, Chicago, Ill. 


522,276. ELECTRIC-ARC LAMP. Albert W. Smith, San Fran- 
cisco, Cal. 
522,286. DYNAMO-ELECTRIC MACHINE OR MOTOR. Charles 


S. Bradley, Avon, N. Y. 

522,294. ELECTRIC-ARC LAMP. Edward Heyman and Frank W. 
Heyman, Boston, Mass. 

522,302. SELF-LOCKING CLEAT FOR ELECTRIC WIRES. Elias 
Nashold, Chicago, Ill. 

522,327. ELECTRIC-ARC LAMP. Jesse F. Kester, Buffalo, N. Y. 

522,332. ELECTRIC SWITCH. John Van Vleck, New York, N. Y. 

522,345. METHOD OF PRODUCING CONTINUOUS MOTION BY 
ALTERNATING CURRENTS. John F. Kelly, Pittsfield. Mass. 

522,349. RAIL JOINT AND BOND FOR ELECTRIC RAILWAYS. 
Julius Meyer, New York, N. Y. ` 

522,352. ELECTRICAL FISHING APPARATUS. Edward Pop- 
powitch, Brooklyn, N. Y. 


522,370. DISTRIBUTING BOARD FOR ELECTRIÇ CURRENTS. 
Reinhold Herman, Crafton, Pa. 


522,374. ELECTRIC RAILWAY SUPPLY CIRCUIT. Rudolph M. 
Hunter, Philadelphia, Pa. $ 

522,388. ELECTRIC-RAILWAY SWITCH AND TROLLEY. Frèd- 
erick S. Perrin, Lynn, Mass. 

522,404. TELEPHONE-TRANSMITTER. Wiliam R. Cole, Detroit, 
Mich. 

522,431. ELECTRIC-ALARM SIGNAL FOR RAILWAY CROSS- 
INGS. James J. Ross, Detroit, Mich. 

522,440. CONDUIT ELECTRIC RAILWAY. John H. Tyrrell, New 
York, N. Y. 


522,460. ELECTRIC-RAILWAY CONDUIT. Albert T. Fay, Minne- 
apolis, Minn. 


522,461. CONDUIT FOR TROLLEY-ARMS. Albert T. Fay, Min- 
neapolis, Minn. 
522,479. 


ELECTRODE FOR SECONDARY BATTERIES. William 

Morrison, Des Moines, Iowa. 

522,506. ELECTRIC CONVERTER. George D. Burton. Boston, and 
Edwin E. Angeli, Somerville, Mass. 

522.507. ELECTRIC CONVERTER. George D. Burton, 
and Edwin E. Angeli, Somerville, Mass. 

522,527. ELECTRIC AUTOMATIC CIRCUIT BREAKER. Carl W. 
Larson. Lynn, Mass. 

522,528. ELECTRIC TORPEDO APPARATUS AND SYSTEM FOR 
RAILWAY SIGNALING. Jacob W. Lattig, Easton, Pa. 


522.564. MULTIPLE TELEPHONY. Maurice Hutin and Maurice 
Leblanc, Paris, France. 
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STANDARDIZING MAGNETIC TESTS. 

Upon another page of this issue will be found the text 
of the standard tests which have been proposed for adoption 
by the American Society for Testing Materials. Conditions 
of magnetic testing have long been unsatisfactory on ac- 
count of the lack of such a standard, since the results of 
magnetic tests, perhaps more than any other, are suscep- 
tible to slight differences in the conditions under which tests 
are made, and the results by different methods are scarcely 
comparable. The American Society for Testing Materials 
is to be congratulated upon taking a step forward in this 
matter so long neglected, and great credit is due to its com- 
mittee on magnetic testing for at last having presented a 
report containing definite recommendations upon this sub- 
ject. While it is not to be assumed that this report is the 
last word upon the subject, or that these tests, if adopted, 
will remain unaltered indefinitely, it will be advantageous 
to have definite methods of test recognized as standard, 
providing common ground upon which purchaser and man- 
ufacturer can meet in deciding upon the acceptability of ma- 
terial. The great advantage of such standardization lies in 
its use by those persons who are not sufficiently acquainted 
with the subject to draw up for themselves specifications 
which shall be adequate for the purpose. 

The proposal of the committee, which is to be submitted 
to a letter ballot of the Society, covers tests of two kinds, 
those for determining core loss and those for de- 
"termining curves of magnetization or permeability. 
Tests of the latter kind are the most difficult of execu- 
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of measurement, the propriety of making it mandatory may 
seem questionable, since the errors introduced by connect- 
ing the instruments to the primary winding, may, with a 
low-resistance primary, be less than the uncertainties due to 
_ other factors. 

One of the most potent sources of error in wattmeter 
tests for core loss is the lack of knowledge of the wave 
form. The present specifications provide for a sine wave, 
but offer no means for determining how close to a sine the 


" wave may be, nor are any limits of tolerance set. If the 


definition of a sine wave given by the American Institute of 
Electrical Engineers in its Standardization Rules be followed, 
great latitude will be introduced, and a variation made 
possible in the core loss which should not be permittcd. 
These rules permit a maximum deviation in any ordinate of 
ten per cent of the maximum ordinate. It would seem much 
preferable to state the limits of form-factor which are ad- 
missible, since the shape of the wave influences the result 
only in so far as it affects the form-factor. It is quite pos- 
sible to have a correct form-factor with a wave which is far 
from having the sine shape. _ 

The specifications appear to assume that the mass of 
material used will be exactly ten kilograms, or so close to 
it that the difference may be neglected. In material of the 
more customary gauges it is true that this assumption, with 
the number of strips so chosen as to come as close as possible, 
could not make an error in mass as great as one per cent, 
but since the core loss varies more rapidly than the mass, 
the error in watts might easily be more than one per cent. 
Moreover, if thicker material were being tested, the error 
due to inexact mass might be much greater. It would seem 
preferable, consequently, to compute the correct voltage 
for each test from the actual mass, instead of specifying 
the voltage in the instructions. 

There seems to have been some objection in the minds 
of the committee members to mentioning silicon-steel in 
the specifications. The density of the material enters into 
the formula for computing the voltage, and provision has 
been made for two kinds of material distinguished by low 
and high resistance. The latter is evidently intended to 
cover silicon-steel, since the specific gravity given, 7.5, is 
an average value for this kind of material. Since no one 


can tell what the future may bring forth, and a half year 


may see some other alloy steel, say an aluminum alloy 


having high resistance but a density different from silicon- 
steel, coming into use, it would seem much preferable to 
call a spade a spade, and provide for variations of density 
in more direct terms. 

The committee has included in its specifications a defi- 
nite aging test, which js greatly to be desired. This is one 
matter in which an arbitrary standard is decidedly neces- 
sary since it 1s Impossible to demonstrate that any one par- 
ticular set of conditions is the most suitable. A test of 600 
hours at a temperature of 100 degrees centigrade is stipu- 
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lated and this should be acceptable to all those concerned. 

The nomenclature used by the committee may be open 
to some question as to its desirability. The terms ‘‘induc- 
tion” and ‘‘magnetizing force” are almost hoary with age 
and have been extensively used, but very valid objections 
have been raised against them, and since preferable terms 
exist, it would be well to adopt them in a document of 
this kind. The word ‘‘induetion’’ is used for a great va- 
riety of purposes, and it is desirable in technical usage to 
restrict each word to a single meaning, especially when it 
is used quantitatively. This has been done with such 
words as power, work and force, and it is inadmissible to 
use these in a quantitative sense in technical documents to 
mean any but one particular idea. The term flux-density 
seems preferable to induction on every score, and is, more- 
over, extensively used. ‘‘Magnetizing force’’ is not a force 
at all, and moreover is too similar to magnetomotive force, 
from which it differs, however, in meaning. The quantity 
meant is the intensity or strength of magnetic field and 
if a shorter term is necessary, ‘‘magnetizing field’’ is pref- 
erable to ‘‘magnetizing force.” Furthermore, since there 
is a lack of unanimity as to the propriety of measuring 
this quantity in terms of the same unit as flux-density, it 
would be well to reserve the gauss for the latter and ex- 
press magnetizing fields in terms of ampere-turms per cen- 
timeter or of gilberts per centimeter, the latter being consist- 
ent with the other units used. 


ELECTRIC-FURNACE ECONOMY. 

Although the field of electrometallurgy is one of the 
most highly specialized in modern industry, certain aspects 
of work with the electric furnace deserve the consideration 
of engineers whose practice lies along the lines of power 
transmission and distribution from central stations. Proba- 
bly the majority of electrical engineers will never be called 
upon to design an electric furnace, but as such devices 
offer loads to companies selling power in large blocks, it 
is desirable to appreciate the directions in which economi- 
cal operation is proceeding in connecton with important 
electrochemical heating processes. 

Low cost of power is an absolute necessity to the com- 
mercial suecess of most electrochemical processes. The 
Niagara region has gained much of its electrical pre-emi- 
nence on this account, while in Norway, the almost nom- 
inal cost of power—sometimes reported as low as $9 per 
horsepower per year—has been a factor of fundamental 


importanee in such work as the fixation of atmospheric 
nitrogen for agricultural purposes. The possibilities of 
such prices as $5 or $10 per horsepower-year in this country 
do not seem very bright at present, but if the figures 
quoted in the Seandinavian peninsula cannot as yet be 
reached here, it is at least possible for power companies 
and central stations to bill current at prices in some 


degree commensurate with the value of continuous loads 
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lasting for long periods to the investor in electrical generat. 
ing and distributing equipment. 

Beyond this, it is well for the central-station operator 
to know that the cost of electrometallurgical work is rapidly 
decreasing in many installations through the more seien- 
tific study of such matters as the design of furnace termi- 
nals, the improvement of contacts, use of spiral air blasts 
in contracted tubes carrying arcs, adoption of control of 
ares by external magnetic fields, and by the closer examina- 
tion of materials available for furnace terminals, fluxes, and 
supports of moving parts. It is surprising how much has 
been gained through the investigation of the possibilities 
of air blowers, the use of water for cooling terminals, the an- 
alysis of costs on the basis of different voltage and current 
values, the more accurate measurement and tabulation of 
temperatures, pre-heating of gases, use of refractory metals 
as electrodes to ionize the are flame, varying the pressure 
within chambers where electrochemical processes take place, 
and finally, by the use of devices permitting a large part of 
the energy expended in the furnace to be recovered and 
utilized either in connection with the preliminary processes 
or in relation to the production or treatment of by-products. 

The opportunities for improving electric-furnace econo- 
mies are of course in part chemical in character, but the 
foregoing points show how important are the physical prob- 
lems of the apparatus. The longer one observes the applica- 
tions of electricity in varied industrial fields, the more is one 
impressed with the extent to which a few fundamental prin- 
ciples and phenomena control affairs. It is not too much 
to expect that experience in the use of electricity in one field 
may result in the application of methods of great value in 
another domain fulfilling an entirely different function in 
the activities of the human race. The central-station man 
may see an opportunity to recommend the installation of a 
Water-cooled stuffing box or the use of a new type of electrode 
Which may result in vast Improvement in a field whose de- 
tailed workings are entirely outside his experience. Labor- 
saving machinery cuts costs everywhere, provided work is 
done on a large scale, and every step forward in such a spe- 
clalized art is inevitably an advance in extending the value 
of electrie service. 


A MUNICIPAL BAKING OVEN. 

A unique evidence of municipal business-getting is 
noted in the case of a California city which purchases power 
from an outside company retailing it to local consumers. 
This city plans to purchase a large electric baking oven 
with the intention of renting it to local bakers at a price 
allowing a moderate profit. While such an idea might be 
‘pplicable in only a few cases it is a suggestion for central 
‘ations which are taking steps toward securing a perma- 
nent heating load. Familiarity with the advantages of using 
*leetrie Power frequently results in the purchase by a con- 
Mmer of his own current-consuming apparatus. 


that a saving of weight in the coils of from fo 
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THE USE OF ALUMINUM. 

When aluminum first became commercially available it 
was heralded as a possible substitute for copper in electrica! 
conductors. While the specifie conductivity of aluminum is 
less than that of copper when compared on the basis of voi- 
ume, its extremely low specific gravity renders the weight 
of a conductor of definite resistance only about one-half of 
that of copper. Consequently as soon as the price per unit 
of weight became less than twice as much for aluminum as 
for copper, it immediately became a competitor for all work 
in which the main question involved was the amount of metal 
necessary in the conductor. The first electrical applications 
of aluminum were consequently for busbars, bare overhead 
conductors, and similar uses. In cases where the tempera- 
ture rise, rather than the drop in potentiai, was the deter- 
mining factor in choosing the size of conductor, it was 
found unnecessary to make the weight of conductor even 
one-half as great for aluminum as for copper, since the 
increased radiating surface prevented an equal rise in tem- 
perature for equal linear conductivity. 

In cases where insulated conductors were used, how- 
ever, it was found that the increased costs of insulation neu. 
tralized the saving which might be effected by the use 
of aluminum as a conductor, and consequently its use for 
this purpose has received very little encouragement up to 
the present time. ' 

There is one other consideration, however, which has 
recently led to its adoption in apparatus requiring the use of 
insulated conductors. This is a question of weight, consid- 
ered not alone from the point of view of the amount of 
material required in the conductor, but from the considera- 
tion of the work which must be done in moving the ap- 
paratus itself. In all cases where weight of the apparatus 
is a factor of importance in the design of machinery, it 
would seem desirable to consider the use of aluminum con- 
ductor in place of copper. This applies principally to ap- 
paratus of movable nature, such as that connected with 
rolling stock in the case of electric traction. 

This matter has received more considerati 
than in this country and aluminum coils have 
ing copper in the fields of railway motors. 


on in Europe 
been displac. 
It is found 
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not only reduces the 
upon the wear of the 
Cases is considered of 


five per cent can be realized, This 
load on the motors, but has an effect 
track. The item of weight in these 
greater importance than the cost. 
Another instance where this m 
Europe with gratifying results is j 
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Memorial to Alexander Henderson. 


The Henderson memorial will be dedi- ` 


cated on Sunday, July 16, at Southamp- 
ton, Long Island. The train will leave 
the Pennsylvania station (Long Island 
Section), at 10:32 a. m., arriving at 
Southampton 12:58 p. m., returning 4:12 
p. m., arriving in New York 6:51 p. m. 
This schedule will give sufficient time to 
obtain dinner at the hotel at Southamp- 
ton, proceed with the dedication exer- 
cises, and return to New York on the 
train mentioned. | 
Alexander Henderson was born in 
1859, and died a little over a year ago. 
He was one of the most popular men in 
the electrical fraternity, and numbered 
among his best friends many of those 
engaged in the electrical contracting in- 
dustry. It is expected that many of the 
contractors and manufacturers’ repre- 
sentatives attending the convention of 


the National Electrical Contractors’ As- ` 


sociation at Niagara Falls next week will 
stop in New York over Sunday so as to 
take part in the dedication ceremonies. 


—_—_—__<--—___— 


Commencement of the Clarkson School. 

The twelfth annual commencement of 
the Clarkson Memorial School of Tech- 
nology, at Potsdam, N. Y., was held 
during the week beginning June 11. 
At the baccalaureate services on Sun- 
day an address was made by Bassett 
Jones, Jr., of New York City, on ‘‘Life 
Efficiency.’’ 

On Wednesday afternoon the corner- 
stone of the new gymnasium building 
was laid. At the commencement exer- 
cises on Thursday morning an address 
was delivered by G. W. Littlehales, of 
Washington, D. C., on ‘‘The Engineer 
and the Society’ of Nations.” At the 
close of the exercises a loving cup was 
presented to Prof. William S. Aldrich, 
the director of the school, as testimony 
to his able management of the college 
for the past ten years. Director 
Aldrich is about to sever his connec- 
tion with the institution. His successor 
will be John P. Brooks. 

—_—_—_2--9—___—_ 
The Philadelphia Electrical Contract- 
ors’ Association. 

At the annual meeting of the Phila- 
delphia Electrical Contractors’ Associa- 
tion the following officers were elected 
for the ensuing year: President, Wil- 
gon McCandless; vice-president, Stewart 
A. Jellett: treasurer, M. E. Arnold; sec- 
retary, M. Q. Sellers; board of directors, 
Walter C. MeIntire, A. E. Bainbridge, 
Gilbert S. Smith. 


Meeting of Cotton Association. 

The Board of Government of the Na- 
tional Association of Cotton Manufac- 
turers has decided to hold the ninety- 
first meeting of that organization at Ho- 
tel Equinox, Manchester, Vt., beginning 
on the evening of September 27 and 
continuing for the two following days. 

The first meeting will be devoted to 
the President’s address by Franklin W. 
Hobbs, Brookline, Mass., and also an ad- 
dress of welcome by John H. Mead, 
Governor of Vermont, to be followed 
by an informal reception. 

It is also expected that James Wilson, 
Secretary of Agriculture, and John 
Wingate Weeks, member of Congress, 
and also an honorary member of the As- 
sociation, will address the meeting at 
some of its sessions. 

—eo 
Convention of the Illuminating Engi- 
neering Society. 

The fifth annual convention of the Il- 
luminating Engineering Society will be 
held in Chicago on September 25, 26 and 
27. The Committee on Papers is making 
arrangements for an interesting techni- 
cal program. The General Convention 
Committee, of which John F. Gilchrist, 
of Chicago, is chairman, has made such 
considerable progress in the general ar- 
rangements that it is safe to say that the 
convention will be unique in many ways. 
Particular care will be exercised so that 
the entertainment features will not be 
distracting from the general purpose of 
the convention, but will rather promote 
this end. For this purpose a number of 
informal inspection trips in small groups 
to interesting lighting installations in 
the city are heing planned. 

C e 
English Delegates to Turin Congress. 

The Institution of Electrical Engi- 
neers has appointed the following dele- 
gates to represent it at the Internation- 
al Electrical Congress in Turin next 
September: S. Z. de Ferranti, R. E. 
Crompton, W. Duddell, R. T. Glaze- 
brook, R. K. Gray, R. Hammond, W. 
A, J. O’Meara, A. Siemens, and S. P. 
Thompson. 


—— 


Receiver for Ball & Wood Company. 
Judge J. K. Rice has been appointed 
receiver for the Ball & Wood Com- 
pany, manufacturers of steam engines. 
The receivership was asked for by Mr. 
Greenwood of the company, the ap- 
pointment being made on Thursday of 


last week. Tt is believed to be only 
temporary. 
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Electrical Exports for May. 

The Bureau of Statistics of the De- 
partment of Commerce and Labor, 
Washington, D. C., bas issued its 
monthly summary of the imports and 
exports of the United States for the 
month of May, 1911. From this the 
following facts relative to the exports 
of electrical products are obtained. 

The figures for May are lower than 
those for the preceding month and also 
those for May of last year. This should 
cause no alarm, however, for April was 
this year’s record month and May was 
the record month last year. On the 
contrary, the figures for last May are 
well up to those for the earlier months 
of the present year and therefore indi- 
cate no marked retrograde movement, 
but rather a persistence in the im- 
proved conditions established several 
months ago. The comparative monthly 
figures are: 


Electrical Electrical 
Month. Appliances. Machinery. Total. 
May, 1911 $ 987,264 $627,840 $1,615,194 
May, 1910 1,025,549 684,938 1,710,487 
April, 1911 1,064,562 888,283 1,952,845 


A list of the principal countries to 


‘which electrical products were sent last 


May and the values of these shipments 
is as follows: 
Electrical Electrical 


Appliances. Machinery. 
aati aes $ 41,196 $ 49,715 


Exported to— 
United Kingdom 


Canada ....cercececcecceeee 324,731 156,774 
MEXICO... cece e cette ee eeee 49,411 70,050 
Cuba hob ocd Ae Oe ne Be SS EES 85,568 33,291 
Brazil . occ. eee eee eens 177,361 50,638 
JAPAN Loc cece eee eee er erees 96,585 59,070 


Advanced Study in Electrical En- 
gineering at the Massachusetts 
Institute of Technology. 

The past year at the Massachusetts 
Institute of Technology has found an 
increasing number of graduate stu- 
dents. Professor Jackson’s lectures on 
the Organization and Administration of 
Public-Service Companies were at- 
tended by a class of twelve graduate 
students and Professor Pender’s lec- 
tures on Advanced Alternating Cur- 
rents and the Transmission of Power 
were attended by an even larger num- 
ber of graduate students. Professor 
Wickenden’s advanced course in the 
Design of Central Stations and Distrib- 
ution Systems has also been in demand. 


Besides graduating the largest class | 


from the undergraduate course which 
the Institute of Technology has hereto- 
fore graduated in electrical engineer- 
ing, one degree of Doctor of Engineer- 
ing and four degrees of Master of 
Science were conferred on men taking 
their major work 


in electrical en- 
wineering, 


a 
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L. D. Mathes. 

A sunny disposition, a cordial way of 
greeting his fellow-man, the faculty of 
giving able counsel when this is dearly 
needed, and a wise and wide knowledge 
of his business have made L. D. Mathes, 
general manager of the Union Electric 
Company, of Dubuque, Iowa, a man 
beloved by many, respected by all, in- 
deed a valuable member of the elec- 
trical fraternity. 

Mr, Mathes enjoys the distinction of 
heing a past master of the art of steam 
and electric railroading, and also gen- 
eral manager of one of the most pro- 


gressive and enterprising 
central stations in the coun- 
try. 


L, D. Mathes is a native 
of Tennessee, where he was 
horn forty odd years ago. 
After graduating from the 
University of Tennessee he 
entered the shops of the 
Memphis & Charleston Road 
at Memphis, Tenn. He left 
this company shortly after- 
ward to take up electrical 
work with the Edison Gen- 
eral Electric Company, later 
on joining forces with the 
Westinghouse Electrice & 
Manufacturing Company, 
with both of which compan- 
ies he was engaged in the 
construction of electric rail- 
ways and power plants in 
Various sections of the coun- 
try for about five years. De- 
ciding to familiarize himself 
with operating details he ac- 
cepted a position as general 
foreman of the Buffalo & 
Niagara Falls Electric Rail- 
way. Later he resigned to 
become superintendent of the 
Norfolk (Va.) & Ocean View 
Railway, then in the hands 
of a receiver. During his two and 
one-half years’ service with this com- 
pany he developed a considerable 
freight business and operated the lines 
With such success that he restored 
the road to the original owners and 
placed its finances on a sound and prof- 
table basis, He subsequently became 
general superintendent of the Charles- 
ton ‘8. C.) & Sea Shore Railway, re- 
*igning at the end of a year to accept 
‘similar position with the Norfolk & 
Atlantic Terminal Company, which in 
addition to its freight and passenger 
usmess, operated a line of steamers. 
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The railway field did not allow Mr. 
Mathes sufficient scope for the broader 
general training he had received in 
his earlier career, and he became im- 
bued with the idea that in the West lay 
greater opportunities for his work. He 
therefore severed his connection with 
tle Norfolk people. Mr. Mathes has 
been general manager of the Union 
Electrice Company of Dubuque, Iowa, 
since 1903. While connected with this 
company he has introduced many inno- 
vations and has made Dubuque a thor- 
oughly representative center of electric- 
al endeavor. Mr. Mathes was the first 


L. D. MATHES 
General Manager, Union Electric Company, Dubuque, 


secretary and treasurer of the lowa 
Street & Interurban Railway Associa- 
tion, and he served as president of both 
the lowa Street & Interurban Railway 
Association and the Iowa Electrical As- 
sociation. He is a familiar figure not 
only at the state conventions but at the 
conventions of the National Electric 
Light Association. He has contributed 
liberally to the discussion at both the 
state and national conventions and has 
heen a valuable member of a number 
of important committees. He is also a 
member of the Illuminating Engineer- 
ing Society. 
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Chicago Committee on Electrification. 
The Committee of Investigation on 
Smoke Abatement and Electrification 
of Railway Terminals, which was or- 
ganized through the instrumentality of 
the Chicago Association of Commerce, 
has appointed two engineers to assist 
Horace G. Burt, the chief engineer. 
The new men are Louis H. Evans, ter- 
minal engineer, who has already begun 
work, and Hugh Pattison, electrical 
engineer, who will join the force on 
August 1. These appointments will be 
followed by the selection of other men, 
as the necessities of the investigation 
dictate enlarging the staff. 
Mr. Evans, who is con- 
cerned with a study of exist- 
ing terminal conditions, has 
been chief engineer of the 
Chicago Junction Railway 
for several years. From 1895 
to 1900 he was in charge of 
the elevation of the track of 
the Chicago & Northwestern 
Railway, covering sixteen 
miles of its right of way ata _ 
time when such work in Chi- 
cago was in its infancy and 
presented many _ unsclved 
problems. In 1900 Mr. Evans 
was chosen chief engineer of 
the Delaware, Lackawanna 
& Western Railroad and 
subsequently went into busi- 
ness for himself as a con- 
tracting engineer. _ 

Mr. Pattison, whose share 
in the investigation will con- 
cern directly the technical 
problems of applying electri- 
city as motive power to the 
many branches of Chicago’s 
great terminal network, was 
in active charge of the elec- 
trification of the Pennsylva- 
nia terminal in New York, 
and is credited with excep- 
tionally broad knowledge of matters 
pertaining to the electrification of 
steam railway terminals. 

The meetings of the committee wil] 
take place monthly, the next meeting 
being set for Friday, July 28. 

— eoe 
Indiana Electric Light Association. 

The annual meeting of the Indiana 
Electric Light Association will be held 
in South Bend, August 23 and 24, 1911. 
An excellent program is being pre- 
pared and the attendance promises to 
be good. J. V. Zartman, of Indianap- 
olis, is secretary. 


a — a eS 


Se a a a = 


110 


Electric Railway Committee Meets in 
Indianapolis. 

The members of the Committee on 
Standard Equipment of the American 
Electric Railway Engineering Associa- 
tion held a two-day meeting at the 
Claypool Hgtel, Indianapolis, Ind., on 
July 5 and 6, for the purpose of pre- 
paring reports on several technical 
subjects. The committee is composed 
of the following members: M. V. Ay- 
ers, chairman, Boston & Worcester 
Street Railway Company, South Fram- 
ington, Mass.; H. A. Benedict, Public 
Service Railway Company, Newark, N. 
J.; F. R. Phillips, Pittsburg Railway 
Company, Pittsburg, Pa.; William 
Thorn, member of Board of Supervis- 
ing Engineers, Chicago, Ill.; A. T. 
Clark, United Railway & Electric Com- 
pany, Baltimore, Md.; F. G. Grimshaw, 
West Jersey & Seashore Railroad, Cam- 


den, N. J.; J. M. Rosenberg, Illinois 


Traction System, Champaign, Ill.; Ho- 
mer McNutt, San Diego Electric Rail- 
way Company, San Diego, Cal.; H. L. 
Patterson, Mahoning & Shenango Rail- 
way & Light Company, Youngstown, O. 

The committee is divided into sub- 
committees and these subcommittees 
considered the following subjects with 
a view of making reports at the mect- 
ing of the Association to he held at 
Atlantic City in October: Heating and 
Ventilating Cars; Design of, Car Bod- 
les for Light Weight; Design of Car 
Truck for Light Weight; Standard 
Couplers and Air-Signal Control Con- 
nections. 

The question of adopting standard 
couplers for interurban cars formed the 
principal topic for discussion, and there 
was a wide difference of opinion shown 
to exist among interurban officials as 
to what constitutes a standard couvler. 
The Standardization Commiteee of the 
Central Electric Railway Association 
was invited to be present and took an 
active part in the discussion. No ĉefi- 
nite action was taken leading toward 
the adoption of any particular coupler. 
An interesting paper was rea] on the 
subject by Milan V. Ayers of Massa- 
chusetts, who presided at the meeting. 
Three reports were prepared to be pre- 
sented to the Atlantic City meeting in 
October. The members of the commit- 
tee took a number of trolley inspection 
trips and visited the shops at Anderson 
and Indianapolis. The members of the 
Central Electric Railway Association 
Standardization Committee who attend- 
ed the meeting were: W. H. Evans, 
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Anderson, Ind.; R. M. Hemming, Co- 
lumbus, O.; L. M. Clark, Indianapolis, 
Ind.; H. H. Buckman, New Albany, 


Ind.; and C. E. Morgan, Crawfords- 
ville, Ind. 


— ee 


Cleveland Traction Changes 

The City Council has voted to amend 
the Tayler Franchise under which the 
Cleveland Railway Company is oper- 
ating. The amendments made provide 
for the spending of $2,500,000 for bet- 
terments and improvements, the ex- 
tension of the present three-cent fare 
limits to include all parts of the for- 
mer village of Collinwood, the limita- 
tion of the period during which the 
city shall have the right to require ex- 
tensions to the first ten years of the 
Tayler grant and provision for the re- 
peal of the amendments provided the 
Railway Company does not complete 
betterments within a reasonable time. 

The Board of Directors of the Cleve- 
land Railway Company promptly ac- 
cepted these amendments, but must 
wait thirty days in order to provide 
time for the filing of a referendum pe- 
tition submitting the amended grant 
to popular vote. President Stanley, of 
the Railway, has stated that prompt 
action will be taken if no petitions are 
filed, and the work of improvement 
will be begun immediately upon the 
expiration of thirty days. The Com- 
pany expects to order and put in. serv- 
ice between 50 and 60 new cars and 
will add to their car equipment as fast 
as additional power can be provided 
for their operation until the needed 
200 are in service. Several of the lines 
will be extended, one a link connect- 
ing Newburg and Brooklyn. 

— eo 
Wire Men Plead. 

A number of the individual defend- 
ants named in the indictments recently 
found by the Federal Grand Jury, at 
New York City, against alleged pools 
which constitute the so-called wire 
trust, appeared before Judge Archbald 
in the United States Circuit Court, New 
York, the first of this week, and plead- 
ed not guilty to the charges against 
them. They were each held in $1,000 
bail and were allowed until September 
1 to change their pleas or to file de- 
murrers to the action. 

Many of the eighty-three indicted 
Officials did not appear, among them 
Edwin E. Jackson, Jr., of New York, 
against whom there are nine indict- 
ments, and who is said to be in Europe. 
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Street-Railway Tunnels Under Chicago 
River. 

The engineering feature of the three 
reconstructed street-railway tunnels 
under the Chicago River, Chicago, Ill., 
were pointed out in an address before 
the Chicago Electric Club on July 5, 
by William Artingstall, division engin- 
eer Board of Supervising Engineers, 
Chicago Traction. i 

The rebuilding of these tunnels is 
co-incident with the remarkable re- 
habilitation of the Chicago street rail- 
ways under the ‘settlement’ ordi- 
nances of 1907, and also in accordance 
with the demands of the Federal Gov- 
ernment for an unobstructed river 
channel. The three tunnels affected 
are the Washington Street, Van Buren 
Street and La Salle Street tunnels, and 
all work was carried on under the 
supervision of the Board of Supervis- 
ing Engineers. 

Mr. Artingstall confined his remarks 
principally to the La Salle Street tun- 
nel, on which work is still progressing ; 
the other two now being completed 
and in service. 

The river section of the La Salle 
Street tunnel is a double-bore steel 
tube which was constructed about one 
mile from the tunnel site, floated to 
its location, lined with concrete and 
sunk in position. Various statistics on 
this tunnel, together with a description 
of the method of construction and in- 
stallation, were given in the ELEC- 
TRICAL REVIEW AND WESTERN ELEC- 
TRICIAN for April 8, 1911, page 695. 

Supplementing this data Mr. Arting- 
stall said that the concrete walls of 
the tunnel, forming the land ap- 
proaches, are among the largest rein- 
forced concrete walls ever constructed, 
being forty-four feet high, without 
heels at the base. Over 75,000 cubic 
yards of material was excavated and 
35,000 cubic yards of concrete and 
2,000,000 pounds of reinforcing metal 
used in constructing each wall. 

In the former La Salle Street tunnel 
provision was made to accommodate 
the various public-utility lines, and as 
this feature was eliminated in the new 
design a separate public-utility tunnel 
had to be constructed. This is ten feet 
wide, 11.5 feet high and is located 
about five feet above rock bottom. The 
river section, of horseshoe shape, is of 
concrete and connects at either end 
with vertical brick shafts. Mr. Arting- 
stall exhibited plans of the tunnel. 
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An Economical Gas-Electric Generating Station. 


New Plant of the Lens Mine Company, France. 


The large electric generating station 
which has recently been placed in 
operation by the Lens Mining Com- 
pany, in the north of France, is a good 
example of the use of gas-engine units 
operated by coke-furnace gas. The 
present company is one of the targest 
in the country, and operates mines in 
connection with blast furnaces and 


coke ovens. On the premises there are. 


a 


already severa] electric plants which 
ae stedm driven, but the plant with 
"hich this article deals was erected 
more recently in order to make use of 
the gas coming from 160 new coke 
furnaces, The Vendin-le-Vieil station, 
38 it is called, not only furnishes the 
mne plant with electric energy for 
Fa and power, but a large amount 

“urrent ig fed into the power net- 
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work, owned by the Northern Elec- 


tric Company, which extends over a 


wide district, supplying light and 
power to towns and villages in this 
industrial region. The electrical 
equipment of the present plant was 
furnished by the Société Westing- 
house with French-built machines and 
apparatus. 

The plant contains at present three 


GENERAL VIEW OF POWER HOUSE. 


main alternators of 1,000-kilowatt size, 
driven by gas engines. It is proposed 
to increase the number of gas-engine 
sets in the future, so that the station 
is laid out with this end in view and 
the plant can be doubled without 
causing any interruption to the service. 
The gas engines are of a type which 1s 
built by the Augsburg-Nuremburg Ma- 
chine Company. This engine has al- 


ready proved a success in Germany and 
in other countries of Europe, especially 
for high-power engines which are de- 
signed to operate with coal gas or pro- 
ducer gas as fuel, as well as gas com- 
ing from blast furnaces or coke fur- 
naces. It is especially in this latter 
field that the use of large gas-engine 
units is of interest, because of the fact 
that gases which would otherwise be 


wasted are now employed for operating 
electric plants supplying a considerable 
amount of power for different kinds of 
metallurgical works, The accompany- 
ing illustrations show the appearance 
of the German-built engines, and in 
this case they are designed to run with 
gas coming from the coke furnaces on 
the company’s premises. The present 
engines are of 1,100-horsepower size, 
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horizontal-type, four-cycle with two 
cylinders in tandem. They operate at 
the standard speed of 107 revolutions 
per minute and each unit is provided 
with a twenty-seven-ton flywheel 19.5 
feet in diameter. 

On account of the fact that the Lens 
Mining Company possesses several 
other plants supplying the same net- 
work, equipped with various types of 
steam engines or turbo-generator 
` groups, the gas-engine sets had to be 
designed so that the alternators could 
be run in parallel upon the circuits un- 
der the proper conditions. Thus in the 
present station the three machines are 
coupled in parallel, and the plant itself 
is to be operated, when necessary, upon 
the common network along with the 
other stations. 

The gas engines are fitted with spark 
igniters, which are supplied by two 
small storage batteries each giving 
sixty volts. The batteries are charged 
by two booster sets, each consisting of 
a non-synchronous motor and a direct- 
current generator giving eighty volts 
at the maximum. One of the storage 


GAS-ENGINE SET. 


batteries is in service while the other 
is being charged, so as to have a con- 
tinuous working. Compressed air is 
used for starting up the gas engines. 
A supply of air is always on hand and 
is stored in two air tanks placed in the 
basement. A three-phase motor drives 
an air compressor, which keeps the 
tanks always charged up to standard 
pressure. 

The alternators are of French de- 
sign and construction and were built 
at the Westinghouse Company’s shops 
at Havre. They are designed to give 
three-phase current at 5,000 volts and 


arms 
poles. 


fifty cycles, operating at the engine 
speed of 107 revolutions per minute. 
The revolving part forming the field 
has a cast-iron flywheel portion in a 
single piece and carrying eight radial 


CELLS FOR HIGH-TENSION APPARATUS. 


These machines have fifty-six 
The field is excited at 125 volts. 
A point of interest in connection 


with these alternators 1s the use of a - 
system 


patented by M. Maurice Le- 


blane, a well known Paris engineer, 
permitting them to operate in parallel 
under conditions such as were men- 
tioned above, and at the same time 
avoid as much as possible the effects 
due to resonance. To this end the ma- 
chines are provided with extra wind- 
ings, whch serve to dampen the reson- 
ance oscillations and to suppress the 
harmonies. The poles are divided into 
eight equal sectors, each corresponding 
to an angle of forty-five degrees, and 
carrying alternately a number of large 
slots for resonance deadeners and small 
slots for harmonie dampeners. The 
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sectors are thus distributed so as to 
avoid any bad effects due to unbalance- 
ing of the system either mechanically 
or electrically. In the large slots are 
laid copper bars of high conductivity 
so as to form a squirrel-cage winding 
about the field. In the small slots are 
used small aluminum rods. For each 
case the end connections are made by 
suitable pieces of the same metal. It 
is found that this method serves the 
purpose very well. The alternators are 
designed to take a fifty-per-cent mo- 
mentary overload. 

The two exciter groups of the plant 
are located near the main switchboard, 
these being rotary groups of the 
Westinghouse type. Each of the sets 
is of sufficient size to excite all three 
alternators, so that there is always one 
group as a reserve On the same, shaft, 


are mounted a non-synehronous three- — 


phase motor and a direct-ecurrent gen- 
erator. The motor is of 100-horse- 
power size and operates on a standard 
pressure of 200 volts, with a normal 
speed of 970 revolutions per minute. 
The generator 1s of sixty-five-kilowatt 


ALTERNATOR. 


size and delivers 125 volts at the above 
speed. Suitable transformers are pro- 
vided for supplying the motors of the 
exeiter groups, and these are located in 
the basement. The transformers are of 
100-kilowatt size, oil type. Two of 
them serve for the exciters and ‘a third 
is used to supply 200-volt current for 
lighting the premises, as well as for the 
above mentioned storage-battery charg- 
ing sets and for other purposes. 

The switchboard of the station is laid 
out so as to handle the different ma- 
chines and transformers, and to allow 
of working in parallel with an already 
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existing station known as the Belfort 
plant, besides providing for six 5,000- 
volt outgoing feeders to the power net- 
work of the Northern Electric Com- 
pany. As will be noticed in one of the 
views the 3,000-volt circuits, including 
the busbars, are mounted in frames 
consisting of cement cells and occupy 
the level of the machine room, with a 
portion also in the basement. On an 
upper gallery is the marble panel 
board, which carries only low-tension 
apparatus for measurement or distant 
control. 

In the view of the high-tension ap- 
paratus is seen the reinforced-concrete 
cell construction. Cables come from the 
alternators to this point. The cells 
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operator to see the position of the main 
switch when he wishes to make connec- 
tions at the busbars. On the side next 
the machine room, the cells are closed 
off by removable panels of reinforced 


glass. Back of the busbars is the sec- 


‘ond operating space, around which are 


mounted the connecting cables of the 
busbars in vertical planes, so as to 
avoid crossing. 

The transformers are mounted in the 
basement floor and below the machine- 
room level. In the present station 
transformers are used only for the lo- 
cal service and are three in number at 
this date, being of the 100-150-kilowatt 
size, as above mentioned. As they are 
placed upon rollers, they can be read- 
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MAIN SWITCHBOARD, WITH PANELS FOR EXCITERS BELOW. 


open both ways to the machine room 
and also into a wide passageway. On 
the far side are the cells for the bus- 
hars, and back of this is a second pas- 
‘ageway. The cables from the alterna- 
tors end at junction boxes and are sep- 
arated into three different circuits cor- 
responding to each phase. Each circuit 
passes up to a measuring transformer 
and a distant-controlled oil switch, go- 
ng thence above the passage and to 
the busbar cells. Here are the switches 
or throwing on to one or the other set 
of bars, as thege latter are double. The 
present design is used so as to allow the 


ily shifted to the rear and run out upon 
a truck which passes along this part. 
Referring to the main frame carry- 
ing the high-tension apparatus, one 
part of it is occupied by the machine 
circuits, as above noted, while another 
part lying on the same level is used for 
the starting point of the feeders, with 
various instruments and a set of buis- 


bars lying in the rear analogous to the 


above arrangement. From the mamn 


floor the feeder circuits pass down into 
the basement floor and connect wit 

choke-coils, switches, and other appa- 
ratus placed in a set of cells, ending in 
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the underground feeder cables which 
leave the station. | 
Overlooking the dynamo room is the 
marble panel board mounted in the 
upper gallery. The measuring instru- 
ments on the panels are supplied at 
low tension from the instrument trans- 
formers mentioned above. The switch 
levers are connected by long rods 
which pass down to the high-tension 


oil switches on the floor below. On the 


main gallery are eighteen marble pan- 
els, and the rest of the board consists 
of five panels placed underneath on 
the level of the dynamo room, also one 
panel mounted in the basement. The 
eighteen main panels comprise one 
panel for registering instruments, two 
panels for exciter transformers, one for 
reserve, one panel for local service 
transformer, three blank panels for fu- 
ture alternators, three panels for pres- 
ent alternators, one coupling panel for 
the Belfort station, six feeder panels. 

As to the board which is mounted on 
the machine room floor, it has five pan- 
els. Two of these serve for the two 
exciter sets, with a blank panel for an 
extra set. The fourth panel is used for 


TRANSFORMERS. 


the station lighting and the fifth for 
the motor ignition and storage-battery 
circuits. The panel in the basement 
serves for handling the small motors 
of the station. 

The connections from the alternator 
groups to the switchboard are in ar- 
mored 95,000-volt cable, mounted on in- 
sulators on the basement ceiling. The 
exciters are connected by cable in the 
same way. In the basement are algo 
the piping for the gas engines, the ro- 
tary groups for battery charging, and 
an alr-compressor group with storage 
tanks. 
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ON THE USE OF EXPONENTS IN 
EMPIRICAL EQUATIONS FOR 
IRON LOSS. 


BY P. G. AGNEW. 


It has long been known that an equa- 

tion of the form 
W= KB 

where B is the flux, W the loss, and c 
and A are constants, will not aecurate- 
ly represent either the hysteresis loss or 
the total iron losses, and so it has be- 
come customary to speak of the exponent 
as varying slightly so as to force the 
equation to fit the experimental values. 
Numerous determinations have been 
published to show that the value of the 
exponent originally given by Steinmetz 
of 1.6 is only a sufficiently good mean 
for use over the limited range of induc- 
tions used in the design of power trans- 
formers, and that not only different 
kinds of iron give different values, but 
that for the same sample of iron the ex- 
ponent varies with the induction. 

Unfortunately, however, the methods 
that have been universally used to deter- 
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taking logarithms of both sides, we get 
log W= log K + c log B 
d (log W).=c d (log B) 
—_ d (log W 
o oe B) 2 
which shows that c is the slope of the 
logarithmic curve. 
but less convenient method may be used 
with ordinary cross-section paper. Equa- 
tion (2) may be written in the form 


d W 
a oa 
| “GB” wa (2). 
B 


from which the value of c at any point 


of the curve is seen to depend upon the 
values of W, B, and the slope of the 
curve at the point. Another method 
which is often used is to solve for c 


from the values at two points of the 
curve. Thus if 


W,=KB,¢ ii 
then 90 
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It may first be: said that suggestions 
have been made that K should be con- 
sidered to vary so as to fit the observa- 
tions to some sort of a curve, and some 
writers have even treated both the co- 
efficient and the exponent as variables, 


Mvhich is manifestly absurd. To con- 


sider that we have an exponent which 
varies slightly about a mean introduces 
complications, as will be shown, which 
greatly limits its usefulness, while any 
attempt to treat such a formula contain- 
ing a variable coefficient can accom- 
plish nothing, since in its very simplest 
form the exponent would reduce to 
unity, which merely brings us back to 
the measured values of B and W. 

To determine, then, the relations 
which follow by treating the coefficient 
as constant and the exponent as a vari- 
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mine the exponent have depended upon 
the implicit assumption that the expon- 
ent is a true constant, and hence the val- 
ues obtained are not actually exponents, 
but are, in most cases, the logarithmic 
derivative of W with respect to B, and 
this becomes the exponent only in the 
case where it is a constant. In order to 
make the matter clear it will be well to 
consider first the methods that have been 
used to obtain the exponent from the 
experimental values. | 

The method most generally used at 
present is to plot W against B on loga- 
rithmic paper and measure the slope of 
the resulting curve at various values of 
B. Still considering c a constant, if we 
differentiate the equation W—KB*‘, first 


Wi 
log 
ce Wa _ log Wi log Wr (4) 
log B’ ~ log Bı -- log B: 
g i 
B: 


Common logarithms may be used 
either (1) or (4). , 
None of these methods is correct if 
we are dealing with a variable exponent, 
for then in differentiating to get (1) 
and (2) we should have had to take ac- 
count of the variation of c with respect 


in 


. to B, and evidently (4) could not have 


heen deduced at all since we should 
have had different values of c in (3). 
This will appear more clearly in an ex- 
amination of the general case in which 

W = K Bz (5) 
where the exponent z is now a variable. 
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able, write (5) in the logarithmic form, 
log W = log K + z log B 
Differentiating, 


The left member of this equation is the 
logarithmic derivative of W with regard 
to B, or the slope of the curve obtained 
by plotting W against B on logarithmic 
co-ordinate paper. If z is a constant 
the last term becomes zero, the curve 
becomes a straight line, and the slope 
of the logarithmic curve is the ex- 
ponent. But if z is not constant this 
shows that the logarithmic derivative is 
not the same as the exponent, as 1s 


July 15, 1911 ELECTRICAL REVIEW AND WESTERN ELECTRICIAN = 115 


tacitly assumed in the methods in com- 
mon use in the determination of the ex- 
pdhent where the latter varies. The 
last term in (6) is entirely neglected in 
the methods which make use of either 
logarithmic or ordinary co-ordinate pa- 
per, as what is measured in these cases 
is merely the logarithmic derivative. 
Similarly the method of solving for the 


ingly convenient form for interpolation, 
since for small variations it is the ratio 
of the percentage change in the depend- 
ent variable to the percentage change in 
the independent variable. The same 
confusion of it with a true exponent 
has developed in many similar experi- 
mental relations, such as, for example, 
the variation of the candlepower of 
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S: is Ordinary Steel. 


exponent by using values at two points 
of the curve will not give even the av- 
erage value of the exponent over the 
range taken. 

The slope of the logarithmic curve is, 
however, of much more practical im- 
portance than the true exponent, for 
the greatest use of such empirical rela- 
tions is as interpolation formulas. And 
the logarithmic derivative is an exceed- 


S; is Silicon-Steel. 


lamps with voltage or with current or 
with the power supplied, and the varia- 
tion of the resistance of fluids to ob- 
jects moving through them. Such a 
confusion of terms is very unfortunate, 
since it may lead to wrong conceptions. 
For example, in the case of incandescent 
lamps some of these logarithmic deriva- 
tives have numerical values very near 
the exponents in some of the theoretical 


radiation formulas, and it is misleading 
to express the relationship in exponents® 
or powers of the dependent variable | 
when the approximate agreement in nu- 
merical values may be entirely acci- 
dental. 
It seems, therefore, advisable to have 
some simple expression which will of 
itself convey the meaning and be free 
from the objections that have prevented 
the common use of the term ‘‘logarith- 
mic derivative,” and I shall hereafter 
refer to this quantity as the ‘‘ratio of 
variation.’’ For the suggestion of this 
term I am indebetd to C: E. Van Ors- 
trand. 
In order to bring out graphically the 
differences that may exist between the 
exponent and the ratio of variation in 
geometrical curves of the general para- 
bolic form and whose exponents are of 
the order of magnitude of those met 
with in iron losses, in Fig. 1 the curve 


together with the exponent, and the 
ratio of variation have been plotted. 
In Fig. 2 the curve y = x 1+°-!* together 
with the exponent and the ratio of va- | 
riation are plotted. It will be seen that 
when the exponent is 2 the ratio of 
variation is 4.3. It happens that the 
curve for the ratio of variation for this 
purely mathematical curve is very much 
like one recently published for the hys- 
teretic exponent for silicon-steel at high 
inductions in which values as high as 
3.6 were given,' but as the method used 
in determining the ‘‘exponent’’ was to 
take the slope of the loss curve plotted 
on logarithmic co-ordinate paper, evi- 
dently the quantity actually determined 
was the one here designated as the ra- 
tio of variation. Very probably the ex- 
ponent as determined by methods to be 
explained presently would not have 
been greater than 2. The data given 
were insufficient to determine this point. 

Since the last term in equation (6) ° 
is positive it follows that the ratio of 
variation will be greater than the ex. 
ponent when the latter is increasing, 
and less when the exponent is decreasing. 
Consequently the exponent curve lies 
above in Fig. 1 and below in Fig. 2. 

If in the case of a curve whose ex- 
ponent is changing slowly we choose 
two points of reference and solve for 
the exponent as if it were constant, one 
might expect to get a value somewhere 
near the mean of the actual values at 
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the given points, but such is not the 
tase. It may be either greater or less 
than the actual value at either limit, 
according to circumstances. A more 
surprising result of the variation of the 
exponent is the effect that such a method 
has in making large changes in the co- 
efficient. For example, if we consider 
the curve of Fig. 2 as an experimental 
curve and attempt to determine the co- 
efficient and exponent by this method, 
which is the one that has been most 
frequently used in discussing changes 
in the Steinmetz exponent, we get the 
following results: 


Actual curve at Computed 
Limits used midpoint of range equation 
r©=6tor=8 y=): y = 0.075 28-95 
r=8tor=10 y =r)? y = 0.0137 z8-8° 


The computed exponents are nearly 
identical with the ratio of variation. 

The matter is not, however, so seri- 
ous as these results indicate at first 
sight, for while the exponents have in- 
creased the coefficient has changed from 
unity to the small fractions, and either 


0 De Mie ee E 


100 200 400 600 800 
FLUX DENSITY 


FIG. 4—EXPONENT AND RATIO OF VARIATION FOR TRANS- 


FORMER Sı. 
Ordinary Steel. 


of the computed curves will give fair 
approximations throughout the small 
range for which it is computed. Yet it 
does emphasize the desirability of aban- 
doning the use of the word ‘*exponent’’ 
as applied to the results of such 
processes. 

There are special cases in which the 
exponent may be determined with a fair 
degree of accuracy. If the ratio of va- 
riation is found to be constant over a 
range large enough to make sure of its 
constancy, it is in this region also the 
true exponent, and the coefficient may 
be calculated; and its value may be 
used in calculating the exponent at any 
other point of the curve. It may also 
be shown that if the ratio of variation 
passes through either a maximum or a 
minimum then its value at this point 
is the true exponent. 

In order to get an idea of the change 
of the exponent and of the ratio of va- 
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riation over a wide range of flux-densi- 
ties, the core-loss data, determined by 
C. J. Huber on two special transform- 
ers, are plotted on logarithmic paper in 
Fig. 3. The cores were of ring stamp- 
ings and the determinations wére made 
by the wattmeter method at both thirty 
and sixty cycles. The core was first 
carefully demagnetized and the meas- 
urements made in the order of increas: 
ing flux. 

The core of transformer S, was ordi- 
nary transformer steel, while that of S, 
was of silicon-steel. The observed val- 
ues of the total iron losses are given in 
Table I. The ratio of variation of the 
core loss of these transformers at sixty 
cycles is plotted in Figs. 4 and 5. Tak- 
ing the ratio of variation as constant at 
4,000 lines, the exponents have been 
calculated and the results plotted in the 
figures. It is evident from the curves 
that at high flux-densities the ratio of 
variation reaches very high values for 
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both the silicon-steel and the ordinary 
steel, while the change in the exponent 
above 2,000 lines is extremely slight. The 
exponent is more nearly constant than 
the ratio of variation, and after assum- 


TABLE I.—TOTAL IRON LOSSES (WATTS 
PER KILOGRAM). 


Transformer =,, Transfornier Ss, 
ordinary steel silicon-steel 
ry 30 Cycles eter 30 Cycles 60 Cycles 
0 


0.000080 0.000040 
40 000145 .000050 
50 -000235 .000092 
69 0.000158 -000353 0.00006 .000135 
80 .000294 -000632 .00011 -000256 
100 .000458 -000971 .00018 .000390 
120 .000666 .00139 .00027 .000570 
160 .00116 -00242 -00052 .00103 
200 -00179 -00375 -00079 .00167 
250 -00272 -00585 -00126 .00270 
300 .00385 .00807 .00185 .00385 
400 -00653 -0140 -00330 .00694 
500 .00985 -0214 .00518 .0109 
600 .0140 .0298 -00762 .0154 
809 .0233 -0505 .0131 .0271 
1000 0344 . .0751 -0199 0418 
1200 .0468 .104 .0282 .0590 
1609 .0757 171 .0465 0993 
2000 108 .248 -0680 147 
2500 154 .358 0988 .214 
3000 207 -484 133 .290 
4000 324 -778 210 464 
5000 466 1.14 302 .676 
6000 630 1.55 406 914 
8000 1.15 2.56 671 1.48 
10000 1.73 3.92 980 2.20 
12000 2.56 6.14 1.39 3.11 
14000 4.12 9.42 2.05 4.73 
16000 5.02 3.01 6.83 
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ing a value at some given point may be 
determined with a much greater rela- 
tive accuracy. ` 

The ratio of variation is, of course, 
independent of the units in which W 
and B are expressed, but the exponent 
is dependent upon the units used for B, 
although it does not depend upon the 
units in which W is expressed. For, if 
instead of B we write x B,, where « 
is a constant the equation 

W = K B? 
hecomes 
W = K (xB)? 
z KæB z 

In this form the coefficient contains 
the variable factor %7, which is not to 
be allowed, for the coefficient must be 
kept constant if such an equation is to 
have any useful meaning, as we have 
seen, and hence in order to keep the 
coefficient constant the exponent must 
take a new value. 


On the whole, the determination of 


FLUX DENSITY 
.—-EXPONENT AND RATIO OF VARIATION FOR TRANS- 
FORMER 8:3. 
Silicon-Steel. 


the actual exponent is of little practical 
importance. It is much more difficult 
to determine than the ratio of varia- 
tion, it depends upon the unit in which 
the independent variable is expressed, 
and after it is once determined its use, 
as in interpolation, requires logarithms 
even for small intervals. The ratio of 
variation, that is, the slope of the log- 


‘arithmie curve, is much more con- 


venient to use in interpolating over 
small intervals. The fact that a con- 
stant exponent is the same as the ratio 
of variation has led to a failure to dis- 
tinguish between them when the ex- 
ponent is not constant, and this has 
introduced considerable confusion, not 
only in the literature of iron losses, but 
in the other fields in which the same 
ideas are made use of. Many attempts 
have heen made to measure the variation 
of the exponent by methods which as- 
sume a constant exponent. 
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Recently Richter? has proposed a two- 
constant formula to supplant the classi- 
cal form, using only the first power and 
the square of B so as to avoid fractional 
exponents. It is of the form 


W =aB + cB 
where a and c are constants. Jouaust? 
has commented favorably on it. It is 
easily seen that the ratio of variation 


for iron whose losses follow such a law 


cannot be greater than two. It may 
also be seen that if we plot the ratio of 
variation against B the resulting curve 
slopes upward throughout, and hence 
has neither maxima nor minima. 

Although Richter’s formula may be 

very useful when applied to the rela- 
tively narrow limits of flux density used 
ìn commercial transformer design, it 
will evidently not meet the requirements 
over such wide ranges as shown for 
the transformers S, and S, in Figs. 4 
and 5. l 

Although there is need for a syste- 
matic study of iron losses at moderate 
and low flux-densities, the data avail- 
able being neither comprehensive nor 
systematic, at least nine other observers 
have reported values of the Steinmetz 
exponent as great as or greater than 
two. As in nearly every case increas- 
ing or decreasing values of: the ‘‘ex- 
ponent” are reported, the values may 
be interpreted reasonably as the ratio 
of variation. ‘ 

aE I ee 
German Society 
neers. — 

The national society of electrical en- 
gineers in Germany, known as the Ver- 
band Deutscher Elektrotechniker, has 
4.842 members and 22 sections. It has 
a large number of committees dealing 
with standardization and other matters, 
the two most recently appointed dealing 
with switching apparatus and heating 
Appliances, respectively. 

The annual convention was held this 
year in Munich; in 1912 Leipsig will be 
the meeting place. 

At the meeting this year, the repre- 
sentatives on the International Electro- 
technical Commission reported in favor 
of adopting the symbols E, I, and R 
for electromotive force, current and re- 
sistance, in order to secure international 
uniformity. This was ratified by the 
society and is likely to become interna- 
tional practice. 


See 


2 Electrotechniache Zeitschrift, December 8, 1910. 
3 La Lumiere Electrique, 13, page 341, 1911. 


4 A more detailed discussion will shortly ap- 
Lo in the Bulletin of the Bureau of Standards, 
ol. 7, No. 3; Reprint No. 164. 
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Magnetic Testing of Iron and Steel. 

At the annual convention of the 
American Society for Testing Materi- 
als, held at Atlantic City, N. J., June 
27 to July 1, a report was submitted 


by the Committee on Magnetic Testing - 


of Iron and Steel, which recommended 


standard tests for core loss and normal . 


induction. 

The test for core loss is made ac- 
cording to the Epstein method, with 
minor modifications, The test for nor- 
mal induction is based upon work done 
at the Bureau of Standards by C. W. 
Burrows, who is chairman of the com- 
mittee. 


With slight amendments made at. 


the meeting, this report will be sub- 
mitted to the Society for action by let- 
ter ballot. The final form of the pro- 
posed standard is given below. 


PROPOSED STANDARD MAGNETIC TESTS OF 


IRON AND STEEL. 


Core Loss.—The power consumption in 
electrical sheet steel when subjected to an 
alternating magnetization is known as the 
core loss. The standard core loss is the 
total power in watts consumed in each kilo- 
gram of material at a temperature of 25 
degrees Centigrade, when subjected to a 
harmonically varying induction having a 
maximum of 10,000 gausses and a frequency 
of 60 cycles per second, when measured as 
Specified below. It is represented by the 
symbol Wyn qo. 

The aging coefficient is the percentage 
change in the standard core loss after con- 
tinued heating at 100 degrees Centigrade 
for 600 hours. 

The standard core loss shall be meas- 
ured under the following conditions. 

The magnetic circuit consists of 10 kilo- 
gram (22 pounds) of the test material, cut 
with a sharp shear into strips 50 centi- 
meters long and 3 centimeters wide, half 
parallel and half at right angles to the di- 
rection of rolling, made up into four equal 
bundles, two containing material parallel 
and two containing material at right angles 
to the direction of rolling, and finally built 
into the four sides of a square with butt 
joints and opposite sides consisting of ma- 
terial cut in the same manner. No insula- 
tion other than the natural scale of the ma- 
terial (except in the case of scale-free ma- 
terial) shall be used between laminations, 
but the corner joints shall be separated by 
tough paper 0.0t centimeter (0.004 inch) 
thick. P 

The magnetizing winding shall consist of 
four solenoids surrounding the four sides of 
the magnetic circuit and joined in series. 
A secondary coil shall be used for ener- 
gizing the voltmeter and the potential coil 
of the wattmeter. 

These solenoids shall be wound on a 
form of any non-magnetic non-conducting 
material of the following dimensions: 
Inside cross-section 4 by 4 centimeters 
Thickness of wall...not over 0.3 centimeter 
Winding leneth.....42 centimeters 

The primary winding on each solenoid 
shall consist of 150 turns of copper wire 
uniformly wound over the 42 centimeters. 
The total resistance of the magnetizing 
winding shall be between 0.3 and 0.5 ohm. 
The secondary winding of 150 turns of cop- 
ner wire on each solenoid shall be simi- 
larly wound beneath the primary winding. 
Its resistance shall not exceed one ohm. 

A voltmeter and the voltage coil of a 
wattmeter shall be connected in parallel to 
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the terminals of the secondary winding of 
the apparatus. The current coil of the watt- 
meter shall be connected in series with the 
primary winding. 

A sine-wave electromotive force shall be 
applied to the primary winding and ad- 
justed until the voltage of the secondary 
circuit is given by the equation 

E=4fNnBM/41D 10 
in which a 
f=:form factor of primary electro- 


motive force —1.11 
for sine wave 
N = number of secondary turns — 600 
n — number of cycles per second — 60 
B — maximum induction = 10,000 


M — total mass in grams = 10,000 
l — length of strips in centimeters — 50 


D = specific gravity i — 7.5 for 
high-resistance steel 
` pad 7.1 for 


' low-resistance steel 
E = 106.6 volts for high-resistance steel for 
sine voltage 

= 103.8 volts for low-resistance steel for 

sine voltage 

A specific gravity of 7.5 is assumed for 
all steels having a resistance of over two 
ohms per meter-gram, and 7.7 for all steels 
having a resistance of less than two ohms 
per meter-gram. 'ıhese steels are desig- 
nated as high and low-resistance steels, re- 
spectively. 

The wattmeter gives the power con- 
sumed in the iron and the secondary cir- 
cuit. The loss in the secondary circuit is 
given in terms of the total resistance and 
voltage. Subtracting this correction term 
from the total power gives the net power 
consumed in the steel as hysteresis and 
eddy-current loss. Dividing this value by 


ten gives the core loss in watts per kilo- 
gram. 


The Procedure.—1. Cut from the test ma- _ 


terial a number of strips 3 by 50 centime- 
ters, half parallel and half at right angles 
to the direction of rolling. 

2. Place on the balance a pile of strips 
weighing 2.5 kilograms. Add a second pila 
of the same kind, bringing the weight up 
to 5 kilograms. In each case the weight is 
taken to the nearest strip. Add in succes- 
sion two piles of 2.5 kilograms each, of the 


. Other kind of strips, bringing the weight up ` 


to 7.5 kilograms and 10 kilograms respec- 
tively. 

3. Secure each bundle by string or tape 
(not wire) and insert in the apparatus as 
indicated. 

4. Apply the alternating voltage to the 
primary coil and tap the joints together un- 
til the current has a minimum value, as 
Shown by an ammeter in series. Then 
clamp the corners firmly by some suitable 
device. 

5. Shunt the ammeter and adjust the pri- 
mary current until the voltmeter indicates 
the proper value. This adjustment may be 
made by an autotransformer, by varying 
the field of the alternator, or by both, but 
not by the insertion of resistance or in- 
ductance in the primary circuit. Simul- 
taneously the frequency must be adjusted 
to sixty cycles. 

6. Read the wattmeter. 

7. Calculations. Subtract from the watt- 
meter reading the instrument losses, which 
will be constant for any set of instruments 
and voltage, and divide by 10. The result 
is the standard core loss. 

Normal Induction —The normal] magnetic 
induction is the induction produced by a 
magnetizing force in a given piece of mag- 
netic material which has been previously 
demagnetized and then subjected to many 
reversals of the given magnetizing force. 

Both the induction B and the magnetiz- 
ing force H shall be expressed in terms 
of the C, G. S. electromagnetic unit (gauss). 

Sheet Metal.—The standard normal induc- 
tion data for sheet material shall consist of 
the magnetizing forces corresponding to 
inductions of 2,000. 4,000, 6.000, 8.000, 10,000, 
12,000, 14,060, 16.000, 18.000. 20.600 gausres, 
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or such as may be obtained without ex- 
ceeding a magnetizing force of 200 gausses. 

The following details are to be observed: 

The test material shall consist of five 
kilograms of the strips cut as indicated for 
the standard core-loss test. 

The magnetic circuit shall be a rectangle 
having the test material for one pair of 
opposite sides, and the same or different 
material for the other pair, which may be 
‘shorter. The joints at each corner are 
alternately butt and lap, or may be clamped. 
on the edges. 

The magnetomotive force is applied in 
two sections. The main magnetizing coils 
shall consist of two equal and uniformly 
wound solenoids surrounding the test ma- 
terial. The compensating coils shall con- 
sist of two solenoids surrounding the yoke 
strips. 

The test coil surrounds the middle por- 
tion of each bundle of test material. Four 
other test coils of half the number of turns 
are placed over the test material, approxi- 
mately midway between the yokes and the 
center. The two center test coils are’ 
joined in series and the four end test coils 
are joined in series. The corresponding 
ballistic deflections, due to these two test 
coils, are measures of the magnetic fluxes 
through the underlying portions of the mag- 
netic circuit. By connecting the two test 
coils so that the induced electromotive 
forces oppose each other, and adjusting the 
current through the compensating magne- 
tizing coils so that there is no resulting 
ballistic deflection, an approximate uniform- 
ity of flux is secured through the greater 
portion of the test material, and the induc- 
tion may be measured ballistically in the 
regular manner. The magnetizing force 
when the flux is adjusted to uniformity is 
that calculated from the uniform winding 
of the main magnetizing solenoids. 

The cross-section of the magnetic circuit 
is determined as in the standard core-loss 
test. 

Rods.—The standard test for rods for use 
in electromagnets shall consist of the mag- 
netizing forces corresponding to inductions 
of 2,000, 4,000, 6,000, 8,000, 10,000, 12,000. 
14,000, 16,000, 18,000, 20,000 gausses, or such 
as may be obtained without exceeding a 
magnetizing force of 200 gausses. 

The standard test for rods intended for 
permanent magnets shall consist in the 
measurement of the magnetizing force, the 
residual induction, and the coercive force 
corresponding to a maximum induction of 
14,000 gausses. 

Standard tests shall be made by the Bur- 
rows compensated-double-yoke method (de- 
scribed in Standard Handbook for Electrical 
Engineers, and also in Technical Paper No. 
117 of the Bureau of Standards). 


——__-_so~- eo 
Seat Ordinance in Minneapolis. 

An ordinance has been passed in 
Minneapolis prohibiting street car con- 
ductors from taking aboard passengers 
after all seats were filled and a specified 
number of persons were standing. The 
law was, in the beginning, enforced and 
a street-car crew was arrested for vio- 
lating it. Since the first arrest the 
crews have been careful to observe the 
law, and as a result many passengers 
were forced to wait as long a time as 
an hour and a half during rush hours 
before they could board a car that was 
not filled to its legal requirements. A 
large number of complaints have been 
made against the ordinance and the 
probability is that it will be repealed. 
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The Jordan Steam Station of the Utah 
Light & Railway Company. 

The Utah Light & Railway Company 
supplies practically all of the electric 
service for Salt Lake City, Utah, and 
during its growth has absorbed a large 
proportion of the output of the hydro- 
electric power generating and transmis- 
sion companies which utilize water pow- 
ers in the mountain region surrounding 
Salt Lake City. The increase of the 
business and the somewhat restricted 
possibilities of the available water 
powers have led the management 
of this company to provide a steam- 
driven power station, primarily for 
the purpose of acting as an adjunct 
to the various hydroelectric transmis- 
sion systems, and to form a nucleus of 
such further steam generating equip- 
ment as the future may require. The 
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the engineers were authorized to act 
also as constructors, and to proceed 
with the design and construction of the 
new power station. 

Among the conditions governing the 
design of this station were the follow- 
ing: (a) operation not continuous at 
first; (b) an ample supply of condens- 
ing water, unsuitable, however, for 
boiler feed; (c) feed water to be pur- 


‘chased at a relatively low cost; (d) 


coal to be brought from mines already 
developed in Wyoming carrying about 
11,700 British thermal] units per pound; 
(e) power-station site consisted of prop- 
erty owned by the Company and hav- 
ing railroad connection. 

The fact that the station is not in- 
tended to be continuously operated, im- 
plies a very low load-factor which 
called for the exercise of economy in 


TURB GENERATOR UNIT. 


presence of coal measures in the Was- 
atch Mountains within 40 or 50 miles 
of Salt Lake City by rail led to an in- 
vestigation to determine the best site 
for such a plant, and at this stage of 
the proceedings Westinghouse Church 
Kerr & Company of New York were 
retained to act as engineers and report 
on the situation. In July, 1909, after 
considering the advisability ‘of pro- 
ducer gas as well as steam, and the lo- 
cation of the plant at the coal mine, 
as alternatives, they reported in favor 
of a steam power station to be located 
(preferably on the Jordan River) ad- 
jacent to Salt Lake City. In the spring 
of 1910 this report was acted on, and 


first cost of construction. Accordingly, 
the building as well as the contained 
equipment was to be laid out so as to 
reduce the volume per unit of generat- 
ing capacity to a very low figure. The 
cubic contents of the building (which 
includes ample switchboard room for all 
the generating equipment it can con- 
tain) is fifty-six cubic feet per kilowatt 
of maximum continuous output. 

This station is designed on the so- 
called ‘‘unit system,” a unit comprising 
a self-sufficient combination of boilers, 
generating units, condensers, and in- 
closed building, so arranged that it can 
be uniformly operated either alone or 
in parallel with the other sections. As 
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The boiler room, which contains six 
600-horsepower boilers, is of the same 
length as the turbine room with its 
single 10,000-kilowatt turbogenerator, 
condenser and auxiliaries. It is evident 
that future needs for greater capacity 
of this station can be economically met 
by adding to it one or more units of 
equipment and inclosing building of 
the same size as this first one. 

The power-station building is of 
brick, with concrete slab floors and 
roof. The boiler room includes an 
overhead coal bunker. This portion of 
the structure is of skeleton steel con- 
struction carrying the greater part of 
the weight on columns. The turbine 


ing wall, being so placed that they can 
readily be extended fo accommodate fu- 
ture additions to the station, which will 
be served as in the present case by 
branches extending from the flumes 
into the power-station foundations. 
The Stirling boilers are fitted with 
the improved Roney stoker operated 
by natural draft which is supplied by 
a single stack. The steam pressure is 
200 pounds with 125 degrees of super- 
heat. The arrangement of flues and 
stack was designed to fit in with the 
general unit system which will involve 
the building of an additional stack for 
every six boilers added to the plant. 
The boilers next the turbine room are 
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from the railroad cars to the stoker 
hoppers. The cars dump into a track 
hopper from which coal is carried up 
by an inclined bucket elevator to the 
top of the boiler house at one end, 
where it discharges on a horizontal belt 
conveyor by which it is distributed 
through the bunker over the boilers. 
The ashes are dumped from the ash 
pits into side dump cars which run on 
an industrial railroad in the boiler- 
room basement and are elevated by a 
platform lift to the ground level, where 
they are run out to dump their contents 
as filling for adjacent land. 

The turbo-generating unit is of 10,- 
000-kilowatt continuous capacity, with 


EXTERIOR OF POWER PLANT. 


room requires no steel framing other 
than that needed for the roof trusses, 
floor beams and crane rails. While no 
money was spent to secure architec- 
tural effect, the design is well propor- 
honed and dignified in character. 

The foundation of this station rests 
upon a pile-concrete mattress composed 
of Oregon fir piles thirty-six feet long, 
spaced 2.5 to three feet between centers, 
overlaid with a practically uniform 
thickness of three feet of concrete. The 
condenser intake and overflow flumes, 
where within the building line, are 
formed in the concrete foundation. The 
main flumes extend from the river bank 
Just outside of and parallel to the build- 


provided with a cross flue running just 
under the coal bunker, for connecting 
them with the stack. By means of a 
system of skylights placed just below 
the level of the coal bunker, the firing 
alley between boilers is provided with 
far better daylight illumination than 
usual. 

The load conditions at this plant did 
not warrant the installation of econo- 
mizers. The stack is of radial brick, 
11.5 feet in diameter and 225 feet high. 
Commercial relationship with the man- 
agement of the mine rendered it un- 
necessary to make provision for storing 
coal on a large scale, thus simplifying 
the problem of transferring the coal 
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a temperature rise of not to exceed fifty 
degrees centigrade. The machine is of 
the Westinghouse-Parsons semi-double- 
flow type, runs at 3,600 revolutions per 
minute, and generates three-phase, six- 
ty-cycle current at a potential of 4,400 
volts. 

The condensing apparatus is of the 
mixing type, the LeBlanc condenser, 
furnished by the Westinghouse Ma- 
chine Company, being able to show a 
vacuum of one-half inch to one inch 
better than the surface type, with sim- 
ilar water temperatures, unless an un. 
usual expenditure is incurred in main- 
taining the surface condenser. The 
greater efficiency due to a greater vac- 
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uum, combined with the reduced cost 
of maintenance, more than offsets the 
increased cost of feed water. 

As is the case with other main fea- 
tures of the power-house equipment, 
the piping is of distinctly modern de- 
sign and construction. Pipe flanges for 
high-pressure steam are welded on, and 
cast-steel fittings and valve bodies are 
used. The valve seats, disks and spin- 
dles are of Monel metal. Particular 
attention is also given to providing for 
the expansion and contraction inevit- 
able with high-pressure steam and su- 
perheat temperature. The Holly grav- 
ity-return system is used in returning 
condensation in the main steam connec- 
tions back to the boilers. 

The generators are fitted with the 
usual ventilating ducts. The exciters 
are of the Westinghouse turbine-driven 
type of 100-kilowatt capacity. The 
boiler-feed pumps are steam-driven, of 
the compound duplex pressure pattern. 
The air and circulating pumps on the 
LeBlane condenser are driven by a 
small steam turbine. 

The switchboard apparatus is con- 
tained in a. cellular structure of the 
type now so common in high-tension 
power stations, being in this instance 
built of solid concrete. The ring type 
of bus has been adopted as offering the 
greatest flexibility in switching com- 
binations of generators and feeders, 
with the least number of switches in- 
stalled. The oil switches are General 
Electric type H-3, electrically operated 
from a benchboard of the usual type. 

Progress in the construction of this 
station has heen, remarkably rapid. 
Active construction began aout Au- 
gust 19, 1910, upon the arrival of the 
first carload of piles. By the middle 
of October the piles were all in and the 
concrete wall inclosing the basement 
was well along towards completion. By 
November 10 the building walls were 
nearly finished and the stack well un- 
der way. By the middle of December 
the exterior of the building was com- 
pleted, the windows were in and the 
stack was fimshed. Steam was raised 
in the boilers on February 6, 1911, the 
turbine was turned over for the first 
time on February 15, and the station 
was reported ready to permanently 
earry commercial load on Mareh 22, 
1911. The entire work of design and 
construction was’ executed by West- 
inghouse Church Kerr & Company, un- 
der the direction of O. A. Honnold, 
electrical engineer of the Utah Light 
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& Railway Company. We are indebted 
to the former for the illustrations 
shown herewith. 


_—_—__ 


The Use of Aluminum Field Coils on 
Traction Motors. 


A paper which was read at the Inter- 
national Congress of Brussels by M. A. 
Mariage, goes into considerable detail 
regarding the use of aluminum coils in 
place of copper coils on the fields of 
street-railway motors. On twenty-five 
of the cases in which this innovation 
has been made eight had at the time 
of the reading of the paper been in 
operation less than six months, nine 
less than a year, and eight more than a 
year, and the trials were to last at least 
three years. One company equipped 
120 motors or one-eleventh of its total 
number and another placed aluminum 
coils on its entire equipment of fifty- 
four motors. A number made use of 
Wire with a square or quadrangular 
section and others employed circular- 
section coils. In only one case was 
rubber insulation used, the others em- 
ploying bare wire coated with lacquer 
or bare wire with no insulation what- 
ever. These latter relied entirely on 
the aluminum oxide for insulation. The 
insulation between layers on account 
of the greater voltage drop was ob- 
tained by the interposition of various 
substances such as paper, fiber or 
eloth. 

The specific resistance of copper at 
zero degrees centigrade is 1.6 and of 
aluminum 2.7; consequently at that 
temperature in order that two spools 
of the same length of wire and the 
same number of turns, may have the 
same resistance, it 1s necessary that the 
section of aluminum be 1.687 times that 
of copper. To be more exact, it is nec- 
essary to figure from the temperature 
by the formula 


R, = Ro (1 + at + bt?) 
According to the results of the most 
recent experiment. the coefficient b is 
found to be negligible and the value of 


a is 0.004 for copper and 0.00365 for 
aluminum. 


Ratio of 
Resistance 
of 
Temperature Resistance Resistance Aluminum 
Centi- a ‘ to that of 
gerade. Conper. Aluminum. Copper. 
(a 16 ia 1.687 
sa pane 3.488 1.651 
190 2.240 3.684 1.645 
129 2.360 3.882 1.639 


The reduction of .weight in spools 
wound with aluminum wire is always 
very considerable. The amount of 
diminution varies between forty and 
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sixty-five per cent of the weight of the 
copper spool and is generally between 
fifty and fifty-five per cent of that 
weight. This economy of weight is ad- 
vantageous by the reduction of load on 
the motors and the lessening of the 
wear on the rolling stock as well as on 
the track. If we consider a car sup- 
plied with two motors of the Thomson- 
Houston type with two spools of cop- 
per wire weighing about thirty kilo- 
grams, a reduction of weight of fifty 
per cent permits a gain, with four 
spools per motor and two motors per 
car, of 120 kilograms. 

A certain number of cases indicate 
that the price of aluminum coils is less 
than that of copper coils, but in gen- 
eral the cases mentioned are summaries 
and do not exactly indicate the relative 
cost of manufacture of the aluminum 
and copper spools. 

Particular care should be exercised 
in the soldering of aluminum wire to 
the terminals which are to be fixed to 
the cables of the motor, as this solder- 
ing is particularly delicate on account 
of the formation of oxide on the sur- 
face of the aluminum. Also, it is pref- 
erable to make the aluminum spool 
with a single length of wire so as to 
avoid soldering in the body of the 
spool. Aluminum presents, in point of 
view of construction in tramway work, 
the following advantages over copper: 
(1) economy of fifty per cent in weight 
with the same ohmic resistance; (2) 
the price of purchase and consequent- 
ly the capital tied up is less. Count- 
ing copper at 43 cents per kilogram 
and aluminum at 49 cents, the purchase 
price. of coils of aluminum would be 
about sixty per cent of that of coils of 
copper. (3) The cost of renewing, tak- 
ing account of the serap value of old 
material, is with aluminum about sev- 
enty-five per cent of the cost in the case 
of copper. (4) Although the time of 
service cannot be definitely fixed it 
may be considered that less frequent 
renewal is necessary with aluminum 
coils than with copper coils of insulated 
wire. This advantage is due to two 
reasons: the effect of vibration and 
shock is less destructive on aluminum 
coils on account of the lower specific 
weight; the increase of temperature is 
much less destructive on account of the 
elimination of the insulation. 

Aluminum has, however, a number 
of disadvantages. If the cubic contents 
of the coil is to be kept the same the 
ohmie resistance of the aluminum spool 
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would be much greater. There would 

be also considerably greater heat loss. 

The matter of soldering has also to be 

considered. 

Before the trial of aluminum on the 
cars of the Compagnie Générale des 
Omnibus of Paris, a product called 
Lemort material was used in the shops 

for coil-insulation. This product is 
made of a paste having for its base 
kaolin and silicate. Considerable trou- 
ble had formerly been experienced in 
the matter of insulation and the spools 
seemed to undergo extensive deterio- 
ration in spite of the care manifested 
in manufacture at the shop. The cot- 
ton insulation -used seemed to become 
charred by heating or worn through by 
rubbing of the layers against each oth- 
er. 

The later trials made with alumi- 
num wire and Lemort material were 
more successful, although the results 
obtained were sometimes variable on 
account of an insufficiency of aluminum 
oxide between turns. This paste used 
for insulation solidified after being ap- 
plied, and it is found that on measur- 
ing coil resistance after this paste has 
hardened that very seldom if ever is 
one turn short-circuited against the 
next turn. The insulation stands shocks 
without breaking down and has a great 
resistance to high temperatures. 

Summing up, the author said that 
aluminum presented great advanvages 
over copper in the manufacture of field 
coils, both regarding economy of 
weight and of price.—Translated and 
abstracted from La Lumiere Electrique. 


—___@-¢—__—_ 

Electrical Trade with South Africa. 

Fxports of electrical machinery from 
this country to South Africa experi- 
enced a material increase in 1910 over 
1909, although the figures for cable and 
wire showed a decrease. The figures 
shown in the table are from official re- 
ports and are given in round numbers: 


1910 1909 
Electrical machinery .......... $355,000 $225,000 
Cable and wire... a... ene 20,000 25,000 
PUR NE E touts kage at 105,000 75,000 


Daten h E cme 10.000 ws... 
Germany supplies most of the ma- 
chinery used and the fittings, while the 


bulk of the cable and wire comes from 
Great Britain. 


——— oo 


Telephones in the Alps. 

The monks of St. Bernard, in Swit- 
zerland, have fitted the refuge huts in 
the most perilous spots with tele- 
phones, which will enable travelers in 
distress to ring up for assistance. 


LETTERS TO THE EDITOR. 


Electrolytic Corrosion. 
To the Editor: 

In your report of the proceedings 
and discussions on the several papers 
delivered at the recent Convention in 
Chicago, I am quoted rightly as taking 
part in that on Professor Magnusson’s 
paper on electrolysis. But the remarks 
you credit to me are only of very small 
importance compared to what I really 
wished to convey. 

The case in point was this A very 
interesting account of some severe elec- 
trolytic damage done in the space of 
three years to: a cold-storage house in 
the vicinity of a traction power house, 
was published in the Engineering 
News about a month ago, by Mr. Har- 
old P. Brown. According to the tests 
shown to both the officers of the trac- 
tion company and the cold-storage 
plant, the damage was not due to the 
stray currents from the power house, 
but to the storage company’s own elec- 
tric light plant. 

My question was this: Seeing with 
what thoroughness the Fire Underwrit- 
ers’ rules are being carried out now 
and how very particular these rules 
are, how would it be possible for an in- 
spector of the Fire Underwriter’s de- 
partment to pass an installation which 
would allow of such wholesale de- 
struction to the building? 

E. W. STEVENSON. 

Wilkes-Barre, Pa., July 10, 1911. 


Gas and Electric Street Lighting. 
To the Editor: 

With reference to the correspondence 
which has been going on in your col- 
umns on gas versus electricity, the 
writer has recently received a commu- 
nication from Mr. F. W. Goodenough of 
London, England, respecting the state- 
ment of Mr. Albert Scheible as to the 
conditions in that city. Mr. Good- 
enough states that the 1,000 electrice are 
lamps are continued in use under a 
contract which does not expire until 
1931. 

The large increases in electric lamps 
were made in districts where the elec- 
tric light undertakings are municipally 


owned in spite of lower tenders by the | 


gas company. This is a condition 
which would hardly be weleomed or 
perhaps even countenanced in this 
country, and it would seem as though 
the electric increases were the result 
of mismanagement rather than due to 
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the superiority of electricity over gas. 
H. Thurston Owens. 
New York, N. Y., July 7, 1911. 


———— TMM 


Future of the Marine Steam Turbine. 

The Rede lecture at Cambridge Uni- 
versity was delivered recently by the 
Hon. Charles A. Parsons, who took for 
his subject ‘‘Steam Turbines.’’ In his 
opening remarks he said that the al- 
most infinite complexity of things had 
been recognized, and methods based on 
a co-ordination of data derived from 
accurate observation and tabulation of 
facts had proved most successful in un- 
ravelling the secrets of nature. About 
$120,000 was spent in the investigation 
of the problem of marine propulsion by 
turbines before an order was received. 
The first turbine was made by Hero, of 
Alexandria, 2,000 years ago. In the 
turbine vessel there was nothing of 
the disagreeable sensation of the rac- 
ing of the engines whenever the screw 
came out of the water in a rough sea. 
This was because of the great angular 
momentum of turbines, which is about 
fifty times that of ordinary engines. 

The lecturer produced the pinion of 


the Vespasian, which had covered | 


24,000 miles and carried 90,000 tons of 
coal from Newcastle to Rotterdam in 
all weathers. It was removed from the 
vessel a month ago, and showed no 
signs of wear. Half a century ago 
nearly all screw vessels had mechani- 
eal gearing, one element being com- 
posed of wooden teeth because the 
screw revolved at too high a speed for 
the engines. Subsequently it was 
found practicable to increase the speed 
of engines up to that of the screw, and 
gearing was therefore abandoned. Now 
very slow speed turbines were found to 
be incompatible with efficiency, and 
would probably always be so, and ac- 
curately cut steel gearing came to the 
rescue, and he thought would he a per- 
manent institution as long as steam was 
used to propel our ships. So satisfac- 
tory had gearing proved up to the pres- 
ent that it seemed probable that by its 
use turbines would be more widely 
adopted in the future for many pur- 
poses. In conclusion the lecturer ven- 
tured to predict that the use of the 
land and marine turbine will be stead- 
ily increased, and that the improve- 
ments that are being made to still fur- 
ther improve its economy will for a 
long time enable it to maintain its pre- 
mier position as a prime mover.—E ngi- 
necr and Tron Trades Advertiser. 
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The National Electrical Contractors’ Association. 


The Eleventh Annual Meeting to be Held at Niagara Falls, N. Y., July 19 to 21. 


The eleventh annual meeting of the 
National Electrical Contractors’ Asso- 
ciation of the United States will be held 
at Niagara Falls, N. Y., July 19, 20 and 
. 21. It is expected that this convention 
will be the largest that the organization 
has ever held as the membership of the 
association has increased more than 
eighty per cent in the last twelve months. 

The entertainment features will be 


subject of ‘‘Credit Protection for Elec- 
trical Contractors,” and E. E. White- 
horne, of New York, N. Y., who will 
speak on ‘‘ Business Getting for the Con- 
tractor.” 

Philip S. Dodd, director of publicity, 
of the National Electric Lamp Associa- 
tion, will address the contractors, com- 
menting particularly on the usefulness 
and value from the contractor’s stand- 


N. Y., July 17, 1901. Prior to this the 
contractors had gotten together through 
the medium of the local state and city or- 
ganizations. The association movement 


was really started by the formation of 
local associations in the different cities of 
New York State, and in August, 1899, 
these local associations met and formed 
the United Electrical Contractors’ As- 
sociation of New York State. 


This or- 


C. R. Kreider, 
President., 


G. M. Sanborn, 
Director. 


varied and interesting, and the program 
thus far scheduled indicates a discussion 
of pertinent subjects, with a number of 
able and interesting addresses at the 
open sessions. The speakers will include 
F. E. Cabot, Boston, Mass., who will ad- 
dress the meeting on the work of the Na- 
tional Fire Protective Association; Ar- 
thur Williams of the Edison Electric 
Illuminating Company, of New York, 
who will speak for the National Electric 
Light Association; Franz Nielson of 
New York, N. Y., who will speak on the 


W. H. Morton, 
Secretary. 


J. R. Galloway, 
Treasurer. 


James R. Strong, 
Director. 


OFFICERS OF THE NATIONAL ELECTRICAL CONTRACTORS' ASSOCIATION. 


point of ‘‘Co-operation in the Electri- 
eal Industry,’’ followed by general dis- 
cussion.’ 

Headquarters will be established at 
the International Hotel, and there will 
be open and business sessions on July 19 
and 20. Friday, July 21, will be given 
over to inspection trips. There will be 
a reception and dance on July 19, a ban- 
quet on July 20, and a ball game on 
July 21. 

The National Electrical Contractors’ 
Association was organized in Buffalo, 


J. C. Sterns, 
Sergeant-at-Arms. 


ganization proved to be so popular, and 
was of such direct benefit to its mem- 
bers, that in 1901 it was decided to issue 
a call for a meeting of electrical contrac- 
tors from all parts of the country, to he 
held in Buffalo in July of that year. 
The meeting was attended by contrac- 
tors from all over the country, and the 
inauguration of the National Electrical 
Contractors’ Association of the United 
States was enthusiastic and gave promise 
of every success. Since that time, in- 
deed, the organization has grown stead- 
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ily, and at the present moment has a 

membership greater than the most san- 
guine of its projectors anticipated. The 
asociation is representative of contrac- 
tors in every part of the country, and 
the organization has been of the greatest 
material benefit in raising the standard 
of the business, and has proved a bul- 
wark of strength to the contractors in 
many of their relationships, both with 
the manufacturers of electrical appara- 
tus, and the governing bodies of ma- 
nicipalities, where there has been any 
question of the rights of the contractors 
with respect to the wire inspection bu- 
reaus. 

The object of the association is to for- 
mulate plans for the equitable carrying 
out of business in every quarter of the 
country. Within the past two or three 
years the membership has grown very 
rapidly, and it is expected that at the 
coming convention at least 1,000 mem- 
bers will have been enrolled. There are 
many matters of extreme importance 
that are being brought up for attention, 
and the convention this year will un- 
doubtedly be epoch-making in its dis- 
cussion of the relation of the contractor 
to the manufacturers and to the user of 
electrical utilities. 

One of the important features of the 
association work is the publication of 
The National Electrical Contractor, a 
monthly journal devoted to the interests 
of the members of the association and 
the contractor in general. 

The officers of the association are as 
follows: 

President, M. L. Barnes, Troy, N. Y. 

First vice-president, Charles R. Kreid- 
er, Chicago, Ill. 

Second vice-president, H. S. Potter, 
Boston, Mass. 


Third vice-president, J. C. Hatzel, 
New York, N. Y. 


| Treasurer, John R. Galloway, Wash- 
ington, D. C. 

Secretary, W, H. Morton, Utica, N. Y. 

Sergeant-at-arms, J. C. Sterns, Buffa- 
lo, N. Y. 

Directors—Illinois: J. T. Marron, 
Rock Island; Ernest Freeman, Chicago; 
Charles E. Stapp, Peoria. 

Indiana : G. M. Sanborn, Indianapolis. 

Massachusetts: Seth B. Wetherbee, 
Boston, 

Michigan : E. McCleary, Detroit. 
Minnesota: W. J. Chapman, Minneap- 
apolis. 

Missouri, W. L. Hutchison, Kansas 
City. 
New Jersey: P. N. Thorpe, Paterson. 


New York: James R. Strong; New 
York City; M. L. Barnes, Troy; James 
Hilton, Syracuse. 

Ohio: J. C. McMaster, Columbus. 

Virginia: W. R. Engleby, Roanoke. 


ee 


First Aid Against Producer Gas. 


The Factory Department of the Brit- 
ish Home Office has issued a series of 
instructions for workers concerned 
with fuel gas under its various names 
used for gas engines, heating furnaces, 
boilers, welding, soldering, and the 
like. They suggest that instructions 
covering the following points should 
be posted in the engine room: 

1. In starting, the valve to the 
chimney must be open while the main 
stop valve is shut. Otherwise, the pres- 
sure set up by the starting fan in suc- 
tion-gas plants will cause escape of 
gas into the room before the engine 
begins to turn over. 

2. Similarly, as soon as the engine 
is to be shut down, and its stop valve 
is shut, the chimney must at once be 
open so as to allow the gas to escape 
into the open air. 

3. In charging with coal, care must 
be taken never to put the head directly 
over the hopper where gas inspired 
through nose or mouth would be drawn 
into the lungs. 

4. Care must be taken to draw out 
all air from the gas pipe and the wash- 
ers so that these spaces would be en- 
tirely filled with gas before any light 
is applied. In the absence of this pre- 
caution, explosions are sure to follow. 
The gas cock must always be closed be- 
tween tests of the condition of the gas. 

5. When cleaning and repairing is 
to be done, and the fire is extinguished 
for this purpose, air must be blown 
through the producer by the fans with 
the generator doors open. The plant 
must then be left for several hours be- 
fore any cleaning is done, so that all 
gas shall have a chance to escape. 
Cleaning should be done by daylight, 
so that no fire or naked light should be 
allowed near the plant. There must 
be no smoking. When one of a battery 
of boilers fired by gas is to be discon- 
nected for cleaning, the disconnection 
from the gas supply should be com- 
plete, either by a long thread or by 
removing a short piece of the pipe and 
blanking the flange. When anyone is 
inside the boiler, a man should keep 
watch outside. 

6. A competent person should in- 
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spect all valves and connections to see 
if there is any leakage, and a record 
of such inspection, signed and dated, 
should be kept in the office. 

7. No person should be allowed to 
execute work single-handed in a place 
where exposure to gas is possible. 

8. Notice should be posted explain- 
ing the deadly nature of the gas, the 
symptoms of poisoning, and the means 
of rescue. Ropes should be provided 
for rescue purposes, and the place 
where they are to be found stated in 
the notice. The workmen should be 
drilled in rescue work, and particularly 
in the procedure of inducing artificial 
breathing and administration of oxy- 
gen. A cylinder of compressed OXY- 
gen, with key, nipple, union ‘and rub- 
ber tube should always be ready and 
at least once a month it should be in- 
spected. Two persons in the plant 
should be in charge of this apparatus 
and familiar with its use. 

9. Men working around gas appa- 
ratus should be free from any disease 
of the heart or lungs. It is especially 
dangerous to expose one overcome by 


gas to cold, by reason of the difficult . 


heart action. The muscular weakness 
which comes from gas poisoning, par- 
ticularly in the legs, may appear with- 
out attracting notice, so that the per- 
son affected may be unable to escape. 
The gas engine should never be located 
in a confined space, or in a sunk room, 
or basement. If doors are required to 
the engine room, they should be cut 
away at top or bottom, or both. The 
exhaust pipe or vent should never be 
inside a building, but always outside, 
and more than six feet above the 
ground level. 


—— ei of 


Value of Ozone. 

One of the interesting claims made 
to further the use of electric ozone- 
making machines is that the use of 
ozone in deodorizing the air is of dis- 
tinct value in the campaign to abolish 
the common house fly on the score of 
health. It is pointed out that the fly 
usually seeks the place where offensive 


odors are present, apparently attracted 
by the odor. 


— > ___. 


The City of Lodi, Cal., which pur- 
chases power from the Western 
States Gas & Electric Company, 
ning to purchase an electric 
oven, with the intention of re 
to local bakeries. 


is plan- 

baking 

nting it 
A. 
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NOTES ON FUEL ECONOMY. 


BY C. E. SHAWFIELD. 


The power-house equipment of every 
central station may be divided broadly 
under two headings—viz., engine room 
and boiler house. In the latter the ob- 
ject to be attained is the production of 
steam with the minimum expenditure 
of heat units, and in the former the pro- 
duction of electrical energy with the 
minimum weight of steam. Unfortu- 
nately, however, the path from the coal 
pile to the busbars is of such a devious 
character and offers so many avenues 
of escape that comparatively few of the 
heat units contained in the fuel arrive 
at their destination in a saleable form. 
It must be admitted at the outset that 
the ideal efficiency of 100 per cent is 
somewhat beyond the limits of practical 
endeavor; but, nevertheless, it is proba- 
ble that there are but few power stations 
where the actual efficiency attained is 
within an appreciable percentage of the 
hest result which is commercially pos- 
sible. 

It is rather instructive to determine 
by a few simple calculations what should 
be the best all-round efficiency of any 
central station as expressed in pounds of 
fuel consumed per unit generated, and 
it will frequently he found that the dis- 
crepancy between this calculated figure 
and the average daily working result is 
a gcod deal larger than it ought to be. 

The following data are usually avail- 
able in any central station, and are prac- 
tically all that are required to form the 
basis for interesting and useful investi- 
gations: 

1. The test-bed efficiency of each gen- 
erating set in the station at half, three- 
quarters and full load, expressed in 
pounds of steam per kilowatt-hour. This 
figure must include all steam used for 
auxiliaries. 

2. The load curve of an average day 
at different seasons of the year. 


- — 


1. Abstracted from The 


Electrician (london), 
June 28, 1911. 


3. The efficiency of each boiler, or 
class of boiler, installed in the boiler 
house, expressed in pounds of water 
evaporated from feed to steam per pound 
of fuel fired. These boiler efficiencies 
should represent the result obtained un- 
der the best conditions; that is, with the 
boiler clean and in good condition, all 
brickwork and settings sound and air 
tight, and assuming careful firing and 
steady load. 

From these data there may he deduced 
certain standards of efficiency which 
represent the best results that it is pos- 
sible to obtain from the plant installed 
in the engine room and boiler house re- 
spectively. 

In the engine room the result should 
be expressed as pounds of steam con- 
sumed per kilowatt-hour generated, and 
in the case of the boiler house as pounds 
of water evaporated from feed to steam 
per pound of fuel consumed. These two 
results, of course, suggest a third—viz.. 
the fuel consumption per unit generated. 
The figures obtained in this manner will, 
of course, vary very greatly in different 
stations under different conditions of 
generating plant. load-factor and output ; 
but, nevertheless, it will be found that 
practically every station has a certain 
“hest possible performance” which may 
he determined from data readily obtain- 
able. with a reasonable degree of aceu- 
racy, and these standards once deter- 
mined are of considerable assistance in 
tracing and eliminating many sources of 
loss. 

Let it be assumed that the calculations 
previously referred to have heen made, 
and that certain values have been ar- 
rived at which may be. for a fairly aver- 
age case, as follows: 

1. 
tion of twenty-four pounds of steam per 
kilowatt-hour throughout the twenty- 
four hours under the average conditions 
of steam pressure, steam temperature, 
vacuum and load. 

2. Boiler House-—A mean evapora- 
tion of eight pounds of water from feed 
to steam per pound of fuel consumed. 


3. Deduced from 1 and 2.—An aver- 
age consumption of three pounds of coal 
per kilowatt-hour generated through the 
twenty-four hours. 

In making the above calculations it 
will be assumed that the supplies of fuel 
are fairly uniform in their calorific value 
and in the percentage of moisture and 
ash contained. 

It now becomes necessary to conduct 
a series of further investigations to as- 
certain to what extent the actual results 
obtained compare with the calculated 
standards, and it ìs here that the real 
difficulties are encountered. In the great 
majority of power stations the consump- 
tion of fuel is measured daily or weekly 
(usually the latter), and compared with 
the corresponding output of units at the 
husbars. and a figure is thus obtained 
which gives the fuel consumption per 
kilowatt-hour generated. Unfortunate- 
ly. however; there are but few cases in 
which it is known with any degree of ac- 
euracy what is the mean steam consump- 
ticn per unit generated, or the average 
evaporation of water per pound of fuel 
burnt, and it is precisely these records 
which are the most valuable when the 
question of fuel economy is under con- 
sideration. 

THE ENGINE ROOM. 

In the ease of those stations which 
run under non-condensing conditions, or 
where the generating sets exhaust into 
condensers of the jet or ejector type, 
there are certain obvious difficulties in 
obtaining anything like a continuous rec- 
ord either of the steam consumption of 
individual sets or of the total steam 
consumption of the station. Never- 
theless, there are two methods in 
which this may be done with a fair ap- 
proximation to accuracy. One method 
is the insertion of steam meters of the 
disk type in the branch steam pipe to 
each generating set; the other is by pass- 
inv the whole of the feed water to the 
boilers through some form of meter or 
reeorder which gives a continuous dia- 
eram on a chart. 

If the former method—that is the use 
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of steam meters—is adopted, it is fairly 
easy to obtaiù a continuous record of the 
performances of the individual generat- 
ing sets; but some time and trouble is 
necessary to cambine the individual rec- 
ords in order to ascertain the perform- 
ances of the engine-room plant as a 
whole, and the risk of error is consider- 
ably increased. Since, however, the mean 
performance of the engine-room plant 
as a whole is of more importance than 
the individual performance of any set. 
better results could probably be obtained 
from continuous measurements of feed 
water to the boilers. If this method be 
adopted it is necessary to see that a con- 
stant level is maintained in the suction 
tank or hot well which supplies the feed 
pumps, and also that the water in the 
boilers is maintained accurately at a 
constant level. If these precautions are 
adopted the feed input to the boilers will 
correspond within certain definite limits 
to the steam output to the engine stop 
valves, the inevitable discrepancy being 
accounted for by loss of water through 
the boiler blow-offs, through condensa- 
tion in the steam range, and also by loss 
of steam through the boiler safety valves. 

If, as is frequently the case, the whole 
of the generating sets exhaust into sur- 
face condensers, the obtaining of contin- 
uous records, either of individual sets 
or of the total consumption of the en- 
gine-room plant, becomes a very simple 
matter indeed, and the installation of 
recorders of the V or square notch type 
will prove to be a very sound investment. 

If possible, arrangements should be 
made for separate measurements to be 
taken of the steam which has been use- 
fully employed (that is, which has 
passed through the prime movers and 
returned through the condensers), and 
of the steam which is wasted by conden- 
sation in the steam range, separators, 
ete., and which is returned by the traps. 
The make-up water required by the boil- 
ers may also be included undey this lat- 
ter heading. 

If it has been possible to obtain a con- 
tinuous record in the form of a diagram 
of the steam consumption of the gener- 
ating sets on any particular day, it is a 
simple matter to obtain by integration 
the average consumption throughout the 
twenty-four hours, and also the actual 
“nsumption per hour at any period of 
the day. The average consumption 
throughout the twenty-four hours can 
he calculated and some of the causes of 
any excess consumption may be ascer- 
tained by a careful inspection of the dia- 


gram itself. For exampue, if at any par- 
ticular hour of the day the actual record- 
ed consumption of steam per kilowatt- 
hcur generated is considerably in excess 
of the caleulated standard, it may be as- 
sumed that the set or sets in service at 
that time are consuming very much more 
steam than they should be at that partic- 
ular load. cr that the relation of gener- 
ating sets to lcad—that is, plant loaa- 
factor—is not the hest that can be ob- 
tained. If the former suppcsition should 
prove to be correct, then the obvious 
remedy is to overhaul the generating sets 
and their auxiliaries. If, however, the 
latter assumption is found to be true, 
then the overhaul is equally necessary in 
the ease of the shift engineers and the 
running staff. | 
The plant load-factor has an extreme- 
ly important bearing upon the question 
of fuel economy, and a difference of 
from five to ten per cent in fuel con- 
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TYPICAL LOAD CURVE SHOWING OPERAT- 
ING EQUIPMENT. 


sumption may readily be occasioned by 
good cr bad arrangement of the appor- 
tionment of plant to load. A useful 
method of checking the abilities of the 
running staff in this direction is to have 
plotted on the daily load curve a dia- 
grammatic representation of the amount 
of engine-room plant in service each 
hour of the day. An example of such a 
combined load curve and diagram is 
shown in the accompanying illustration. 

In eases where any excess steam con- 
sumption is traced to any particular gen- 
erating set or sets, indicator diagrams 
should be taken at various loads and 
then compared with the original dia- 
grams taken by the makers at the official 
test. An inspeetion of these will fre- 
quently indicate the cause of the trouble. 
In reciprocating engines, of the high- 
speed vertical type, the excess steam 
consumption is often due to wear at the 
piston valves and rings, or te badly fit- 
ting or defective high-pressure piston 
rings. Inaccurate valve setting is some- 
times another source of trouble, although 
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the existence of defects of this deserip- 
tion should be apparent on an inspection 
of the indicator diagram. 

In the case of steam turbines the fol- 
lowing principal causes of high steam 
consumption may be looked for: 

1. Blade Stripping.—Fortunately at 
the present day cases of blade stripping 
appear to be less frequent than they 
were a few years ago, due, no doubt, to 
the fact that the operation of turbines is 
somewhat better understood than was 
formerly the case, and to experience hav- 
ing shown what precautions are neces- 
sary to prevent this annoying class of 
breakdown. Nevertheless, it is quite pos- 
sible at any time that a partial strip may 
occur at the high-pressure end of the 
turbine without giving any external evi- 
dence, and several cases have occurred 
where it was only when the turbine had 
heen opened up that the discovery was 
made that a more or less complete strip 
had occurred on several rows of the high- 
pressure blading. 

In the case of turbines of the reaction 
type, which are more subject to trouble 
of this description, it will usually be 


found that the stripping of two or three | 


rows of the high-pressure blades results 
in a lower steam-chest pressure through- 
out the whole range of load, and this is 
an indication which should be looked for 
should it be suspected that a partial 
strip has occurred. 

2. Excessive Radial Clearance Owing 
to the Wearing Away of Blade Tips or 
Blade Shrouding.—This is a defect 
which sometimes arises from unequal 
heating of the rotor when starting up, 
resulting in the rotor becoming tempor- 
arily distorted and bringing the blade 
shrouding or blade tips in contact with 
the shaft and casing. Although very lit- 
tle actual damage may be occasioned by 
an occurrence of this kind, yet sufficient 
metal may be removed from the shroud- 
ing or blade tips to increase appreciably 
the radial clearance, with the natural 
consequence that the steam losses 
through leakage past the blading are 
considerably increased. 

3. Steam Leakage Around the Dum- 
my Pistons.—This is probably one of the 
most usual sources of loss in steam tur- 
hines after they have been running for 
a year or two, and the presence of this 
defect, as a rule, can only be clearly es- 
tablished by careful measurement of the 
actual clearances. Fortunately, it is 
usually easily remedied by readjustment. 

4. The Partial Choking Up of Rows 
of Blades by the Deposition of Mud Car- 
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ried Over by the Steam.—This condition 
of things is apparently caused by the 
carrying over of mineral matter which 
is held in suspension by the steam, and is 
gradually deposited on the low-pressure 
blading. As a rule this deposition does 
not occur until after the steam has ex- 
panded down to atmospheric pressure or 
below, but once it has commenced the 
low-pressure blading of the rotor and the 
casing becomes covered with a fairly 
hard chocolate-colored mud, until some- 
times entire sections of blading are al- 
most completely choked up. The first 
symptoms of this species of defect are a 
falling off in the rated capacity of the 
turbine, together with an appreciable 
increase in the steam consumption, and 
the only remedy is a somewhat tedious 
process of cleaning each individual blade 
by means of scrapers and compressed air 
blast. As a means of preventing trou- 
ble of this description, care should be. 
taken to see that the concentration of 
mineral matter in the water contents of 
the boilers is kept at a reasonably low 
figure. 

It is not very often that excessive 
steam consumption is due to the auxil- 
lary appliances in the case of reciprocat- 
ing engines, as this type of prime mover 
is much less affected by variations of 
vacuum than is the case with the steam 
turbine; and, indeed, it is very doubtful 
whether, in the interests of economy, it 
is advisable to attempt to obtain a high- 
er vacuum than twenty-four to twenty- 
five inches in the case of reciprocating 
engines. Beyond this point very little 
decrease of steam consumption is effect- 
ed, whilst any little saving there might 
be is more than counterbalanced by the 
lower temperature of the water of con- 
densation, and by the additional power 
absorbed by the auxiliaries. 

So far as steam turbines are con- 
eerned, the circumstances are entirely 
different; here the reduction in steam 
consumption as the vacuum is improved 
is very marked indeed, being approxi- 
mately five per cent for each inch of 
mercury above twenty-six inches. The 
condensing plant of a turbo-generator 
is, therefore, a very important item, and 
not infrequently the increased steam 
consumption in the ease of turbo-gener- 
ators may be traced to a fall of vacuum 
in the condensers, which has not been 
revealed by the usual gauge. The best 
form of vacuum gauge is undoubtedly 
the differential type. These instruments 
are perfectly reliable, and have the ad- 
vantage that they always record the true 
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absolute pressure at the condenser, ir- 
respective of barometric variations. 
Moreover, they are easily made and are 
not liable to derangement. 

If the vacuum in any case is found to 
be considerably below standard, the 
causes may be looked for in the follow- 
ing directions, viz. : 

l. Air leakage. 

2. Air-pump defects. 

3. Insufficient supply or too high 
temperature of circulating water. 

4. Choking of condenser tubes with 
scale or other foreign matter. 

In the case of the first three causes 
the remedy is obvious. 

In the fourth case—viz., the presence 
of scale—an effective method of dealing 
with it is to circulate dilute hydrochloric 
acid periodically through the water 
space of the condenser. When doing 
this it is necessary to see that both inlet 
and outlet branches are blanked off or 
otherwise closed, to prevent the acid 
reaching the circulating pump on the in- 
let side or escaping prematurely at the 
outlet. If the dilute acid is circulated 
through the tubes by means of a small 
pump for two or three hours it will be 
found that practically the whole of the 
scale is removed and the tubes are left 
clean and bright. 

A careful investigation of the engine- 
room plant conducted generally on these 
lines will go a long way towards bringing 
the actual performance of the station, 
so far as the engine room is concerned, 
to a point within reasonable proximity 
to the standard which has been arrived 
at by calculation. It now remains to be 
seen what improvement can be effected 
on similar lines as regard the boiler- 
house equipment. 

THE BOILER HOUSE. 

The first step to be taken is the meas- 
urement of the total weight of feed water 
delivered by the feed pumps, and if pos- 
sible this measurement should be made 
in the form of a continuous record, so 
that it may be compared on a time basis 
with the corresponding record of steam 
used in the engine room. The difference 
hetween the total quantity of water put 
into the boilers and afterwards recov- 
ered from the condensers in any given 
period will form the basis for calculating 
the total number of heat units wasted 
in blowing dewn boilers by condensation 
in the steam pipes, ete., and by the loss 
of steam through the boiler safety valves. 
Furthermore, if the measurements be in 
the form of a continuous record for any 
period, not only will the total amount of 
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this loss be capable of calculation, but, 
what is of equal if not greater import- 
ance, the time of day at which the great- 
est amount of loss occurs will also be 
available. l 

Armed with this latter information, 
the task of reducing those losses is con- 
siderably simplified. It will sometimes 
be found that the losses through conden- 
sation in the steam pipes, etc., are great- 
er at times of light load than full load. 
in spite of the fact that under light-load 
conditions the total weight of steam dealt 
with is very much less. This may be due 
to the fact that at light-load periods the 
rate of flow of steam through the pipes 
is greatly decreased and the degree of 
superheat is probably considerably low- 
er. 

As a method of reducing these conden- 
sation losses, careful attention must be 
paid to the condition of the lagging, and 
particularly to the covering of the 
steam-pipe flanges and valve bodies. 
Moreover, the application of the bulb of 
a thermometer to the exterior surfaces 
of the lagging will in many cases reveal 
surprising differences of temperature, 
and will lead to the discovery of defects 
which might otherwise pass unnoticed. 

The number of boilers in use at light 
load should be reduced to the minimum, 
the object being to carry the load on one 
or more boilers working at as nearly as 
possible their most efficient rate of evap- 
oration, the remainder of the boilers be- 
ing shut off the range and carefully 
banked. 

The actual hourly evaporation of the 
boilers, as determined generally from 
the measurements of boiler feed and of 
engine-room steam consumption, should 
be plotted in the form of a curve on a 
scale diagram showing the number and 
capacity of the boilers actually under 
steam for each hour in the day. The 
capacity of each boiler is to be tak- 
en at the rate of evaporation at 
which it gives the highest efficiency. 
This curve will indicate the boiler load- 
factor at any hour in the day, and it can 
readily be determined whether the boiler- 
house staff is working the plant under 
the most suitable conditions or whether 
fuel is being wasted through several boil- 
ers being operated at very inefficient 
rates for a number of hours in the day. 

Unfortunately, it is very difficult to 
obtain anything like a continuous record 
of the total coal consumption over any 
given period, and in the great majority 
of cases the only method by which it ean 
he arrived at is the somewhat expensive 
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and laborious one Of hand firing every. 
boiler and measuring the total quantity 
of fuel fed thereto hourly. Nevertheless, 
even if this method be adopted, the re- 
sults obtained will be found worth the 
trouble involved; and if plotted on a 
chart containing also the load and water 
consumption curves, the information 
which may be deduced thereform will 
prove both interesting and valuable. In 
the majority of cases, however, the only 
coal measurements available will be the 
total quantity consumed daily or week- 
ly, and this figure divided into the total 
water evaporated for the same period 
will give the mean evaporation from 
feed to steam per pound of fuel. 


Is is to be feared that the fig- 
ure thus obtained in every-day 
practice will be very much be- 


low the caleulated standard, which, after 
all, represents a standard of boiler effi- 
ciency which is only likely to be obtained 
in a station possessing an abnormally 
high plant load-factor. 

Among the most potent sources of loss 
in the boiler house generally is the pres- 
ence of scale or mud on the water sur- 
faces of the boilers, and of soot or other 
incrustation upon the fire surfaces. In 
fact, it may be said that the highest pos- 
sible degree of cleanliness of the inside 
and outside of the boiler is one of the 
primary requisites of efficiency. 

It seems hardly necessary to refer to 
the wisdom of careful inspection of the 
brickwork of the boiler settings and of 


the flues to insure that air leakage is 


reduced to a minimum, and that the 
thiekness of the walls is sufficient to pre- 
vent undue loss by radiation. In this 
ronnection it should be noted that fire- 
clay should not be used in boiler settings, 
or brickwork generally, unless the tem- 
perature is sufficiently high to flux it, 
otherwise in a short space of time it 
crumbles away, and loose, shaky brick- 
work, with all its attendant evils, is the 
result. Bricks if laid in cement, and if 
ample time is allowed for the latter to 
set naturally, will stand very much 
greater temperatures than is commonly 
Supposed without the slightest deteriora- 
tion. 

If it he found that the boilers general- 
ly, the economizers and flues, are in a 
good condition, it may be assumed that 
improved efficiency may be looked for 
in an alteration in their method of oper- 
ation. In this direction improvement 
will usually be found obtainable only by 
“stant experiments, by a careful and 
frequent use of a CO, recorder of the 
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Orsat type, and last, but by no means 


least, by giving the boiler-house staff a ` 


practical interest in obtaining improved 
results. 

If, for example, it has been deter- 
mined that the best possible perform- 
ance so far as the boiler house is con- 
cerned is the evaporation of eight pounds 
of water from feed to steam per pound 
of fuel consumed, and that the average 
performance under normal working con- 
ditions is only six and one-half pounds, 
then a bonus scheme might be initiated 
somewhat on the following basis: 

The bonus to take the form of a per- 
centage increase in wages according to 
the amount of steam generated per 
pound of fuel consumed above a certain 
minimum—that is, no bonus to be paid 
unless an evaporation exceeding, say 6.6 
pounds of water per pound of coal is 
obtained. For each one-tenth of a pound 
above this a bonus to be paid to the 
boiler-house staff as follows: 


Evaporation in pounds of Bonus 

water per pound of coal, Per Cent 
OO a ten aod bs See ge chicane anes ahead dane a Nil 
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Bed ET E E Paatgand dacs 4 
TO 59h a e decent, E A E aED ss: 5 
Pel EE E E E S etna, To 
TE NINAR EA Aa eda a 9 
A E E E A S E toro 11 
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These figures are, of course, only for 
the purpose of illustration, and the scale 
of bonus must necessarily depend upon 
purely local conditions, such as rate of 
wages, price of fuel, and also upon what 
is the maximum degree of improvement 
likely to be obtained. 

The necessary calculations should be 
got out every week in a tabular form, 
and the result posted up in the boiler- 
house; the actual bonus may be paid 
monthly or quarterly. When making 
these calculations allowance must be 
made for the water which is lost by peri- 
odical blowing down of the boilers. 

It may be, and has been, argued that 
a bonus scheme of this character is im- 
moral, inasmuch as it attempts to se- 
cure by bribery that efficient service 
which should be freely rendered in re- 
turn for the normal wages. This may 
or may not be true, but ìt is 
certain that, pending the arrival of the 
millenium, payment by results will al- 
ways produce more efficient work than 
any other method of remuneration, 

In conclusion, the writer desires to em- 
phasize the paramount importance of 
keeping continuous records of boiler- 
house and engine-room performances, as 
without such records it is very difficult, 
if not impossible, to discover and elimi- 
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nate the many sources of loss, and to 
maintain a reasonably high standard of - 


efficiency. 
—__—_~9-e-@ 


Death and Resuscitation from Electric 
Shock. 

The chief causes of death in cases of 
electrical shocks are fibrillary contrac- 
tion of the heart and respiratory paraly- 
sis, according to E. M. Stanton and A. 
Krida, in the New England Medical 
Monthly. The ventricular fibrillations 
take place during the passage of the 
current and the heart is unable to re- 
establish the normal rhythm. The main- 
tenance of normal heartbeats largely de- 
pends on a full blood pressure in the 
coronary arteries and when this pres- 
sure falls to zero (in about fifteen sec- 
onds) resuscitation is hopeless, unless 
an artificial increase in blood pressure 
can be induced. 

Respiratory failure seems to be due to 
an anesthetic condition of the central 
nervous system and the proper treat- 
ment is artificial respiration until the 
nervous paralysis passes away. 

Artificial respiration may be main- 
tained either by manipulation of the 
body itself in such a manner that the - 
chest cavity is alternately compressed 
and expanded, or by the use of a pump 
or a bellows so manipulated as to force 
air at regular intérvals through the tra- 
chea into the lungs in sufficient volume 
to expand the chest and properly fill the 
lungs, expiration being accomplished by 
simply releasing the pressure and allow- 
ing the chest walls to collapse. 

Sollmann was the first to show that 
ventricular contractions depend upon a 
sufficient pressure in the coronary ar. 


` teries, and that the quiescent heart may 


be made to beat if some fluid, even me- 
tallic mercury, be forced into the coron- 
ary arteries. Crile and Dolly finally de- 
vised a means of producing this neces- 
sary pressure in the coronary arteries 
with the heart in situ, as follows: first, 
the arterial system is rapidly filled with 
salt solution by injecting the solution 
toward the heart through a suitable per- 
ipheral artery, and at the moment when 
the arteries are nearly filled, adding a 
sufficient amount of adrenalin chloride, 
which causes the vessel walls to contract, 
and thus rapidly raises the blood pres- 
sure within the arteries. At the proper 
moment the heart is stimulated by a 
few quick compressions on the chest 
wall, which cause it to immediately jump 
into action, beating very vigorously from 
the first beat. 


—_ 
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STREET ILLUMINATION. 


BY W. T. RYAN. 


The following street-lighting curves, 
which were obtained by Messrs. H. C. 


500-WATT TUNGSTEN LAMP, CLEAR GLOBE. 


James and M. J. Hansen, senior elec- 
trical-engineering student at the Uni- 
versity of Minnesota, as a part of their 
regular laboratory work, are believed 
by the writer to be of sufficient in- 
terest to warrant their reproduction 
here, 

Illumination tests in the horizontal 
and in two vertical planes were made 


ELECTRIC LIGHTING 
ILLUMINATING ENGINEERING 


for eight different systems of street 
illumination, as found in actual opera- 
tion at different places in Minneapolis 
and St. Paul. The measurements were 
made with a Sharp-Miller portable 
photometer, which was carefully cali- 


brated immediately before and after 
the tests. The measurements for both 
the horizontal plane and the vertical 
planes were made four feet above the 
ground. 

Unfortunately there is very much 
disagreement as to the methods of 
measuring street illumination. Most 
European engineers measure the hori- 


zontal illumination one meter above 
the level of the street. The British 
standard is the same except that the 
test plane is usually taken four feet 
above the street level. American en- 
gineers are divided between four dif- 
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ferent systems, t. e., the British stand- 
ard, horizontal measurements at the 
level of the street, vertical measure- 
ments four feet above the street, and 
measurements normal to the direction 
of the illuminant. Each standard of 
measurement has its list of advantages 
and disadvantages, which accounts for- 
the fact that engineers disagree as to. 
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which is the best. ° The National Elec- 

trie Light Association (Transactions, 

1908, Vol. I, p. 580) has adopted 
normal measurements at a distance of 
250 feet as the basis of its standard 
rating of arc lamps. 

Horizontal illumination is undoubt- 
edly much harder to measure but it 
takes full account of the joint effect 
of several lamps. The writer believes 
that a double set of readings such as 
have been taken in this case, is a very 
good solution of the problem which is 
to be solved. 

I desire also to call to attention that 
it was observed to be easier to read 
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FOUR-AMPERE WESTINGHOUSE MAGNETITE ARC. 


fne print with a definite nuber of 
ot-eandles coming from a 500-watt 
Tungsren lamp than it was when the 
same weasured illumination was ob- 
tained trom a magnetite arc. 

The four-ampere Westinghouse mag- 
hetite are was mounted 38 feet above 


the ground; all the other lamps were 
twenty-eight feet high. 
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New York’s Safe and Sane Fourth. 

On July 4, 1866, a great portion of 
the city of Portland, Me., was wiped out 
by a ten-million-dollar fire which was 
started by firecrackers. There is not a 
city or town or hamlet in this country 
but what has its list of Fourth-of-July 
fatalities. In recent years, through the 
prolific and reckless use of fireworks, 
it has come to such a pass that the fire 
departments in all American cities are 
kept on the jump from morning until 
long after midnight. This of course 
entails a loss of money, for every time 
a fire engine is called out means just 
so much in dollars and cents to the 
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city. When boiled down to hard fig- 
ures the total and combined cost of 
Fourth-of-July folly to all of the cities 
in the Union would be a startlingly 
large sum. 

Medical statistics show a great num- 
ber of cases treated in clinics or con- 
signed to wards in hospitals as a re- 
sult of Fourth-of-July accidents. More 
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cost to the erty. Then to top off every- 
thing else and to provide a fitting cli- 
max for the ‘‘glorious Fourth”? cities 
spend thousands of dollars for night 
fireworks. The New York City fathers 
this year spent $31,000. For half of 
that sum it is probable that every park 
in New York could be beautifully il- 
luminated for two nights in the same 
manner as City Hall Park was lighted 


with electrice lamps in Japanese lan- 


terns. 


In order to show what could be done 
along this line and in furtherance of 
Mayor Gaynor’s safe and sane Fourth- 
of-July movement, the New York Edi- 
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son Company volunteered to illuminate 
the City Hall and Park, bearing the en- 
tire expense, even the cost of current. 
Two bands of eight-candlepower in. 
candescent lamps encircled the entire 
building, one at the top and one at the 
lower ledge. These lights were alter- 
nately blue and white, the city colors, 
and were spaced a foot apart. Gar- 
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lands of light were festooned from tree 
to tree throughout the City Hall Park, 
creating a most pleasing garden effect. 
At night the ‘‘Stars and Stripes,’’ and 
the state and city flags floated from 
the Hall while several search lights 
played on them continuously. 

To the thinking observer 
there was a strikingly obvious 
comparison between this 
charming illumination which 
lasted the whole evening and 
the momentary flashes of ro- 
man candles and sky-rockets 
which represented the burning 
of part of the city’s $31,000. 
Here was a permanent form of 
beauty which attracted the 
eye and pleased as long as one 
eared to look at it, while on 
the other hand the costly fire- 
works were but a transitory 
gleam of colors in the sky ac- 
companied by a few explosions. 


———____—_9+@—____ 


Seasoning Wood by Electric- 
ity. 

The following item from a 
British technical paper con- 
cerns a new process of season- 
ing wood by electricity in 


France: 
‘Beew. S 
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the current is switched on it passes 
through the stack of wood between the 
two plates, and in its passage it is said. 
to drive out the sap in the timber and 
deposit borax and resin its place, com- 
pletely filling up all pores and inter- 
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A large tank is filled with a solution 
containing ten per cent of borax and 
five per cent of resin, with just a trace 
of carbonate of soda. In the bottom 
of the tank is a lead plate which is 
electrically connected to the positive 
pole of the dynamo. The timber to be 
treated is stacked on this plate, and 
when the tank has been filled another 
plate is superimposed and connected to 
the negative pole of the dynamo. When 
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Phonographic Device for Reproducing 
Telephone Messages. 

Although the idea of a phonographiec 
receiver for a telephone is not exactly 
new, an impetus has lately been given 
it by research work which has just been 
done by three members of the 
French Academy of Sciences. 
According to the latest scheme 
an air chamber is left between 
the diaphragm of the tele- 
phone and that of the phono- 
graphic microphone. With a 
starting device actuated by 
the operation of the calling 
mechanism the message would 
he recorded in the subseriber’s 
absence and retransmitted up- 
on his return. Such a device 
would considerably enhance 
the value of the telephone and 
would not complicate it un- 
necessarily. 


—__—__»---@—___—__ 


Cost ot Car Lighting. 

The experience of French 
railway companies with dif- 
ferent types of car lighting 
has recently been made pub- 
lic. The lamp-hour is taken as 
the unit of comparison, al- 
though the electric lamps give 
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stices. When the process is completed 
the timber is removed and dried, after 
which it 1s ready for use. 
——eo 

With the appointment of William D. 
Terrell as wireless inspector of the Ife- 
partment of Commerce and Labor, the 
records of steam-ships carrying wireless 
equipment are to be thoroughly inspect- 
ed. There will be inspectors for the Pa- 
eife coast, Porto Rico and Hawaii. 


twenty-five candlepower, the gas lamps 
twenty candlepower and the oil lamps 
seven candlepower. The cost of oil is 
taken as 15 cents per kilogram, of gas 
$1.00 to $1.25 per thousand cubic feet, 
and of eleetrie powe~ as 0.9 cent per 
kilowatt-hour. A comparison is given 
in an accompanying table indicating 
that electric lighting is the cheapest, 
while giving the most light. Oil is 
most expensive. 
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Marconi’s Lecture on Radiotelegraphy. 

An intensely interesting lecture 
touching on the past, present and 
future of radiotelegraphy was delivered 
before the Royal Institution in London, 
Eng., on June 2 by Guglielmo Marconi. 
For the following abstract we are in- 
debted to the Electrical Engineer. 

Mr. Mareoni dealt at some length 
with recent developments, with the ex- 
periments undertaken with a view to 
the prolongation of waves, methods of 
securing persistency of oscillations, the 
employment of direct current, and 
other questions of the first importance. 

Referring to the tests carried out 
in September and October of last year 
between Clifden and Glace Bay and the 
Italian steamer Principessa Mafalda, he 
said the receiving wire was supported 
at a height varying from 1,000 to 3,000 
feet by a kite, and signals and messages 
were obtained without difficulty by day 
as well as by night up to a distance of 
4,000 miles from Clifden. Beyond that 
distance signals could be carried only 
by night. At Buenos Aires, more than 
6,000 miles from Clifden, the night sig- 
nals from both Clifden and Glace Bay 
were good, though their strength 
varied, but they could not be detected 
in the day time though in Canada the 
signals from Clifden (2,400 miles) were 
no stronger during the night than by 
day. The arrangement at Clifden 
which had given the best results was 
based upon the syntonic system of 
1900, in which numerous improvements 
had been made since that date. An im- 
portant innovation was the adoption 
there and at Glace Bay of air con- 
densers composed of insulated metallic 
plates suspended in air at ordinary 
pressure, These greatly reduced the 
lose of energy which would take place 
n consequence of dielectric hysteresis 
were a glass or solid dielectric em- 
ployed. 

With regard to the experiments for 
obtaining continuous or prolonged 
trains of waves, the lecturer said it had 
been his experience that. when utilizing 


the best receivers at present in use, it 
was neither economical nor efficient to 


attempt to make the waves too continu- 
ous. Much better results were obtained 
when groups of waves were emitted at 
regular intervals in such manner that 
their cumulative effect produced a clear 


_ musical note in the receiver, which was 


tuned not only to the periodicity of the 
electric waves transmitted, but also to 
their group frequency. In this manner 
the receiver might be doubly tuned, with 
a result that a far greater selectivity 
could be obtained than by the employ- 
ment of wave tuning alone. Results 
almost as good as those obtainable by 
means of continuous oscillations could 
be achieved with groups of waves, the 
decrement of which was in each group 
0.03 or 0.04. This meant that thirty or 
forty useful oscillations were radiated 
before their amplitude had become too 
small to affect the receiver perceptibly. 
The condenser circuit at Clifden had a 
decrement of from 0.015 to 0.03 for 
fairly long waves. 

This persistency of oscillations had 
been obtained by the employment of his 
system of 1907 in which the apparatus 
consisted of a metal disk having metal 
studs firmly fixed at regular intervals in 
its periphery and placed transversely to 
its plane. This disk was caused to rotate 
very rapidly between two other disks by 
means of an electric motor or steam tur- 
bine and the side disks were also made 
to revolve in a plane at right angles to 
that of the middle disk. The studs 
were of such a length as just to touch 
the side disks in passing and thereby 
bridge the gap between the latter. 

The effect of this instrument was that 
with the frequency employed at Clif- 
den (45,000), when a potential of 
15,000 volts was used on the condenser, 
the spark gap was practically short-cir- 
cuited during the time in which one 
complete oscillation only was taking 
place, when the peripheral speed of the 
disk was about 600 feet a second. Thus 
the primary circuit could continue os- 
eillating without material loss being 


caused by resistance in the spark gap. 
The number of oscillations was gov- 
erned by the thickness of the side disks, 
the primary circuit being abruptly 
opened as soon as the studs attached to 
the middle disk left the side disks, and 
this sudden opening of the primary cir- 
cuit tended immediately to quench any 
oscillations which might still persist in 
the condenser circuit, a circumstance 
which embraced an important advant- 
age for, if the coupling of the con- 
denser circuit to the aerial was of suit- 
able value, the energy of the primary 
would be practically all passed to the 
aerial circuit during the period of time 
in which the primary condenser circuit 
was closed by the stud filling the gap 
between the side disks, but after this 
the opening of the gap at the disk pre- 
vented the energy from returning to 
the condenser circuit from the aerial. 
The regular employment of high-ten- 
sion direct current for charging the con- 
denser was another important feature 
at Clifden. Continuous current at a 
potential which was capable of being 
raised to 20,000 volts was obtained by 
means of special direct-current gener- 
ators which charged a storage battery 
of 6,000 cells connected in series. The 
capacity of each cell was forty ampere 
hours. When the cells were employed 
alone the working voltage was from 
11,000 to 12,000 volts, and when both 
the direct-connected generators and the 
battery were used together the poten- 
tial might be raised to 15,000 volts 
through utilizing the charging voltage 
of the storage cells. For a considerable 
portion of the day the storage battery 
alone was employed, with the result that 
for sixteen hours out of the twenty- 
four no running machinery need be 
used for operating the station with the 
exception of the small motor revolving 
the disk. The potential to which the 
condenser was charged reached 18,000 
volts when that of the battery or gener- 
ators was 12,000, this being brought 
about by the rise of potential at the 
condenser plates, following the rush of 
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current through’ the choking coils at 
each charge. ~~~" 

Mr. Marconi said that a curious re- 
sult first noticed nine years ago in long 
distance tests carried out on the Phila- 
delphia was the detrimental effect pro- 
duced by daylight on the propagation 
of electrice waves over great distances. 
According to Professor Fleming, the 
daylight effect should be more marked 
on long waves than on short, but the 
reverse had been his experience, and in 
some trans-Atlantic experiments in 
which waves about 8,000 meters long 
were used, the energy received by day 
at the distant receiving station was 
greater than that obtained at night. 
Later observation tended to show that 
the effects varied greatly with the di- 
rection of transmission, the results ob- 
tained when transmitting in a northerly 
and southerly direction being often 
altogether different from those observed 
in the easterly and westerly direction. 
Observations showed that while the 
strength of the received waves re- 
mained as a rule steady during day 
time, they become gradually weaker 
after sunset, and about two hours later 
they were at their weakest. They then 
began to strengthen again, and reached 
a very high maximum at about the time 
of sunset at Glace Bay. 

There was no doubt that wireless 
telegraphy was tending to revolutionize 
our means of communication. In the 
twelve months from May, 1910, to last 
April, commercial messages containing 
a total of 812,200 words were sent and 
received between Clifden and Glace 
Bay, while the fact that a system of 
imperial wireless telegraphy was to be 
discussed at the Imperial Conference 
showed the supremely important posi- 
tion which radiotelegraphy over long 
distances had assumed in the short 
space of one decade. Its importance 
from a commercial, naval and military 
point of view had increased very 
- greatly during the last few vears as a 
consequence of the innumerable stations 
which had been erected or were in 
course of construction. Notwithstand- 
ing this multiplicity of stations and 
their almost constant operation, mutual 
interference between properly equipped 
and efficiently tuned instruments had 
been almost entirely absent. Some in- 
terference did, without doubt, take 
place between ships, because the two 
wave-lengths adopted in accordance 
with the rules laid down by the Inter- 
national Convention were not sufficient 
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for the proper handling of” the very 


large number of messages transmitted, 
and a considerable advantage would be 
obtained by the utilization of a third 
and longer wave to be employed exclu- 
sively for communication over long dis- 
tances. In regard to the high-power 
trans-Atlantic stations, the facility with 
which interference had been prevented 
had to some extent exceeded his expec- 
tations. At a receiving station situated. 
at a distance of only eight miles from 
the powerful sender at Clifden, during 
a recent demonstration arranged for the 
Admiralty, messages could be received 
from Glace Bay without any interfer- 
ence from Clifden when this latter sta- 
tion was transmitting at full power on 


a wave-length differing only twenty-five - 


per cent from the wave radiated from 
Glace Bay. __ 4... — — 


Wireless Stations in Hindustan. 
For some years past the Indian Gov- 
ernment has been considering the ques- 
tion of erecting a network of wireless 
telegraph stations in order to link up 
the principal towns and military garri- 


MAP 


SHOWING MARCONI STATIONS IN 
HINDUSTAN. 


sons of the vast area which is under its 
control. 

The first active development of this 
scheme took place in the beginning of 
this year when the Marconi Wireless 
Telegraph Company, Limited, received 
an order from the Indian Government 
for the erection of four stations for the 
purpose of connecting Simla, Delhi, 
Allahabad and Calcutta. Wireless te- 
legraphy is likely to play an important 
part on the northwest frontier, from 
the strategical point of view, by offer- 
ing a rapid and reliable means of com- 
munication hetween the long chain of 
outposts extending from Quetta to 
Peshawur, where at present consider- 
able difficulties exist in maintaining any 
system of land-line communication, ow- 
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ing to the extremely mountainous na- 
ture of the country and the unruly 
character of the inhabitants of the re- 
gion crossed. 

The work of erection of the first four 
stations above mentioned is 
actively carried out. 

The first station is being erected at 
Bimla, the famous summer resort of the 
Viceroy, and seat of the Government 
situated a few miles south of the River 
sitlej, on a spur of the Himalayas, at 


an elevation of about seven thousand 
feet above sea level. 


being 


The Simla station consists of a stand- 
ard five-kilowatt installation, and will 
be furnished with two directional type 
aerials 1,000 feet in length, and one 
short receiving aerial of 320 feet in 
length. The antenna will be supported 
by three masts of the. sectional steel 
type, the mainmast being 260 feet in 
height, with two extension masts of 110 
feet above ground level. Power will 
he supplied by a slow-speed oil engine, 
which has been specially selected for 
work at high altitudes. 

The Simla station will connect direct 
with the Delhi station, and from thence 
to Allahabad, and finally to the sta- 
tion at Caleutta. 

The wireless station at Delhi is to be 
of a more powerful character than that 
at Simla, and is being furnished with 
thirty-kilowatt apparatus. The antenna 
will be of the directional type, consist- 
ing of two inverted L-shaped aerials. 
each 800 feet in length, together with 
one receiving aerial for short waves. 
The whole aerial system is to be sup- 
ported by six sectional steel masts, 260 
feet in height, while the necessary 
power supply will be obtained from the 
local mains. 

At Allahabad, the capital of the 
United Provinces of Agra and Oudh, 
situated at the junction of the Ganges 
and Jumna, and at Calcutta, the capital 
of British India and the official seat of 
the Government, two thirty-kilowatt 
stations are to be erected, one at each 
place, and similar in all respects to the 
Delhi installation, with the one excep- 
tion, however, that in both the latter 
eases the stations will he self-contained, 
the power being supplied from a slow- 


. speed horizontal-type oil engine. 


All the four stations above mentioned 
will be furnished with their own bat- 
teries of accumulators, whilst the re- 
ceiving apparatus is of the very latest 


tvpe. comprising the well known oscilla- 
tion-valve receiver. 
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Stockton Fire Enamel Brick Plant. 

The plant of the Stockton Fire Enam- 
el Brick Company, which makes a spe- 
cialty of glazed and malt-glazed bricks, 
is located on the outskirts of Stockton 


MOTOR PRIVING DRYING PAN. 


on the Southern Pacific and Western 
Pacific Railroads. Two spur tracks, 
about 1,000 feet long, run from the 
Southern Pacifice line to the works, the 
raw material being brought in on one 
track, and the finished product sent out 
on the other. 

Prien! which is the finest obtain- 
T alifornia, is brought from Lin- 
+ lacer County, about seventy miles 
distant, It jg dumped from the cars 


and then shoveled into a dry pan, belt 
driven by a thirty-five-horsepower mo- 
tor of the squirrel-cage type, where the 
clay is ground up fine and then drops 
through a screen in the bottom of the 


dry pan and is caught up by a cup ele- 
vator driven by a five-horsepower Gen- 
eral Electric induction motor and car- 
ried to top of building and dropped on- 
to a screen, through which it passes in- 
to a number of bins placed about twen- 
ty feet below. From these bins the 
ground clay is conducted through a pipe 
to the pug mill, where it is mixed with 
water and sand in such proportions as 
to give it.the right consistency. The 


pug mill is driven by a twenty-five ` 
horsepower induction motor. From the 
pug mill the mixture passes by gravity 
down a chute into the briek machine on 
the ground floor. A seventy-five-horse- 


MOTOR DRIVING BRICK MACHINE. 


power induction motor drives the brick 
machine. The compressed clay is con- 
veyed from the brick machine by a belt 
to an automatic cutting table where the 
clay is cut to the requisite size for 
bricks. These bricks are then conveyed 
to another department where they are 
dipped in the glazing solution, and then 
either taken to a drying room, or al- 
lowed to dry in the sun. After being 
dried they are again dipped in the glaz- 
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ing solution, after which they are taken 
to the kiln to be burned. The bricks 
are then ready for shipment. 

It is interesting to note that the 
bricks require only one burning, unlike 
other factories on the Coast, which have 
to give two burnings. The special glaz- 
ing which this company uses, makes it 
necessary to burn the bricks but once. 
Each of the four kilns has a capacity of 
60,000 bricks, and is heated by means of 
oil to a maximum temperature of about 
2,000 degrees Fahrenheit. 

Power is taken from the Pacific Gas 
& Electric Company at 2,200 volts, 
three-phase, sixty cycles, and trans- 
formed down to three-phase 440 volts 
by means of three twenty-kilowatt oil- 


- cooled transformers. These transform- 


ers take care of the average load of 
sixty-horsepower easily. 

The plant has been in operation for 
six years, and during that time the only 
repairs to the motors have been the re- 
placement of new bearings and a few 
minor adjustments. 

All of the electrical machinery is of 
General Electric manufacture, and the 
brick and clay machinery was made by 
the American Clay Machinery Company. 
The installation of the electrical ap- 
paratus was made by the Electrical En- 


gineering & Supply Company, Stockton,, 
Cal. 


—_——_)-oe————_———_ 


Meeting of American Society of Heat- 
ing and Ventilating Engineers. 
The semi-annual meeting of the 
American Society of Heating and Ven- 
tilating Engineers was held at the Ho- 
tel La Salle, Chicago, July 6, 7 and 8. 
Among the papers presented was one 
by Paul P. Bird, ex-smoke inspector 
of Chicago, entitled ‘‘Some Phases of 
Smoke Prevention.” The data con- 
tained in this paper was taken from 
Mr. Bird’s annual report, mention of 
which was made in the ELECTRICAL RE- 
VIEW AND WESTERN ELECTRICIAN for 
April 8, 1911. | 
The greater portion of the meetings 
was devoted to informal discussions on 
miscellaneous subjects, there being 


only six papers scheduled for presenta- 
tion. 


— r 


Non-Corrosive Alloys. 

Patents have been granted for a proc- 
ess for making a non-corrosive alloy con- 
sisting of 30 to 70 per cent iron, 25 to 
50 per cent nickel and 5 to 20 per cent 
copper, which ean be rolled into sheets 
or drawn into wire. 


MOTORS FOR PRINTING-PRESS 
EQUIPMENT. 


BY J. F. NISBET. 


Direct-current motors for printing- 
press work should generally be com- 
pound wound. A shunt-wound motor 
which is required to start a heavy load, 
such as a printing press, will drop in 
speed and probably spark at the 
brushes, whereas, the addition of the 
compound winding will enable the mo- 
tor to start the load without any diffi- 
culty, and with an entire absence of 
sparking. 

A rather important question that oft- 
en confronts a printer considering the 
installation of electric drive, is whether 
to install individual motors on each ma- 
chine, or whether to drive with one 
large motor through shafts and coun- 
tershafts. 

The individual-motor system costs 
more in the first place, but is without 
any doubt cheaper in the long run, and 
is certainly a long way ahead of the 
single-motor equipment in regard to 
economy, convenience and service. A 
single motor must. necessarily be large 
enough to drive all the machines which 
are required to operate at the same 
time. It is not often that such is the 
ease, but the motor must be large 
enough to carry the load when it is 
found necessary to do so. This natur- 
ally means that for a greater part of 


the time when only a few machines are 


in operation, this motor will be running 
at considerably less than its rated out- 
put—in other words, underloaded. 

A motor operating under these con- 
ditions suffers woefully in efficiency, 
and as a direct result the increase in the 
power bill will be proportionally great. 
It will be evident that a motor which is 
sometimes called upon to operate all the 
machines at one time, and at other 
times perhaps only one or two machines 
at a time, will often be operating at a 
fractional load. What this means it is 
impossible to say—certainly a loss of 
not less than twenty, thirty or perhaps 
forty per cent efficiency. 

In addition to this, it must be remem- 
ered that from forty to fifty per cent of 
the available power is usually wasted in 
driving shafts and countershafts. 

There is also the light obstruction, 
and the dust and dirt caused by mov- 
ing belts. The annoyance of dripping 
oil from the line-shaft bearings, and the 
knowledge back of all that, should the 
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motor break down, the whole shop will 
he out of commission. 

Now what are the advantages of in- 
dividual-motor drive? First of all, 
power is only used in proportion to the 
number of machines in use at any time. 
If only one machine is in operation, 
power sufficient only for driving this 
machine is required. The power re- 
quired for driving shafts and counter- 
shafts is eliminated. There are no over- 
head moving belts to obstruct light or 
to create dust and dirt and there are 
no line-shaft bearings to drip oil over 
the finished work. If any motor breaks 
down, only one machine is put out: of 
commission, and not the whole equip- 
ment, as is the case with the single- 
motor equipment. And finally, the ag- 
gregate horsepower required will be less 
than that required when only one mo- 
tor is employed. These are overwhelm- 
ing advantages in favor of individual 
drive, although what is perhaps the 
most important has not been mentioned. 

The individual-motor equipment per- 
mits a controller to be placed on each 
press whereby the pressman can control 
the speed of the press at will. It means 
more and better work in a shorter time. 
It saves money for the printer and re- 
duces waste in just that place where 
waste is most continual. 

The proper selection of a motor for 
driving any printing press is a matter 
which’ ‘réquires careful consideration. 
Any motor at any speed will not do. 
In order to obtain maximum efficiency 
the motor should be exactly the right 
size, the speed should be chosen with 
due regard to the operating conditions 
of the press, and the control should be 
such that the press can be operated at 
its maximum or minimum speed with 
the greatest efficiency. 

This is properly the work of a motor- 
manufacturing company experienced in 
the application of motors to printing 
presses and should never be undertaken 
by any person whose qualifications as 
an electrician do not include a detailed 
knowledge of printing-press require- 
ments. 

At the present time there is a con- 
troversy in progress regarding the lack 
of an adequate cost system in many 
printing establishments. It is agreed 
that many printers are daily losing 
money by taking jobs at less than cost 
price, simply because they are not in 
position to know what the actual cost 
of production is. In addition to this, 
many printers are daily losing money 
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on their electrical equipment and do 
not know it. Possibly nine out of ten 
do not realize that a motor too large 
for its purpose costs more to run than 
one of the right size would do. It has 
probably never been brought to their 
notice that lost efficiency in a motor 
means a corresponding increased per 
cent in their power bills. 

For example, a five-horsepower mo- 
tor operating at full load has an eff- 
ciency of approximately eighty-eight 
per cent. At three-quarter load the 
efficiency would only be eighty-six per 
cent; at half load it drops to seventy- 
nine per cent. What does this mean to 
a printer in dollars and cents? It means 
a loss of two cents on the dollar in 
the first case, or seven cents on the dol- 
lar, in the latter case. This is on one 
motor only. If there are many motors 
underloaded in this way the loss would 
be correspondingly greater. Many 
printers whose electrical equipment. is 
in good order will possibly consider 
this supposition overdrawn. The writ- 
er, however, knows of one printer who 
operated a 10 by 15 johber with a one- 


horsepower motor, whereas a one-quar- - 


ter-horsepower motor would have been 
of ample size: this man was actually 
losing seventeen cents on the dollar and 
did not know it. There are without 
doubt many printers who have in- 
stalled motors too large for the intend- 
ed duty, and are, therefore, losing 
money in a greater or less degree. The 
reason for this is not far too seek. 

An inexperienced man or one not 
fully familiar with printing-press re- 
Mrements will invariably recommend 
à motor that is too large rather than 
one that is too small. He knows that 
a motor too small for the intended duty 
will give trouble from the outset, 
Whereas, one that is too large will only 
hetray the fact hy the amount of eur- 
rent it consumes, He will, therefore, 
always make a conservative guess. This 
certainly emphasizes the need of ob- 
taning expert advice—as the printer is 
called upon to pay the bills, which in- 
crease in almost direct proportion to 
the size of the motor. 

A motor develops its greatest effi- 
nency when operating at or about full 
load. Great eare should therefore he 
taken to choose a motor which will 
operate at approximately full-load rat- 
mg when the press is operating at its 
maximum speed. It may be asked, how 
can a printer determine what size mo- 
for to install? Is there any rule to 
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MOTOR RECOMMENDATIONS FOR MIEHLE PRESSES. 


Motor Pulley. 


Press Impressions Per Hour. Press Pulley. 
No. Min. Norm. Max. Diam. Face. H. P. R. P.M Diam. Face. 
00000 850 1415 1700 24” 6” 5 925 7%" 6” 
0000 850 1415 1700 24” 6” 5 925 1% fp 
00 730 1500 1800 24” 6” 3% 965 1T% | 6” 
1 900 1580 1900 24” 6” 3% 965 8” 6” 
2 1000 1665 2000 24” 6” 8% 965 3” 67 
3 1000 1750 2100 24” 6” 3 1500 51%” 6” 
4 1125 1830 2200 24” 6” 3 1500 5%,” 6" 
5 1285 1910 2298 24” 6” 2 1025 5% 2 
Pony 1 996 1845 2700 12” 5” 1% 750 4 5 
MOTOR RECOMMENDATIONS FOR CHANDLER & PRICE JOB PRESSES. 
Max. Imp. Fly Wheel Motor Pulley. 
Press. Size. Per Hour. Diam. Face. R. P.M. H.P. R.P.M. Diam. Face. 
Eighth Medium.... 7x11 800 31% 2 187 A 1800 3% 1% 
Kighth Medium.... 8x12 2600 33% 2 173 14 1800 3% 1% 
Quarto Medium.... 10x15 2300 40% 2% 230 PA 1800 5 1% 
Large Quarto....... 12x18 1800 42% 2% 210 1 1200 1% 3 
Half Medium...... 14x20 1500 421% 2% 200 16 1200 i 3 
Half Medium...... 1444x22 1500 42% 2% 200 1 1200 7 3 


MOTOR RECOMMENDATIONS FOR COTTRELL PRESSES. 


Revs. Per Min. 


Press Motor Pulley. 


Press. Name. Size. Min. Nor. Max. Pulley. H.P. R.P.M. Dia. Face. 
3 4 Roller—2 Rev......... 27 x39 128 198 245 28x5 3 1500 4 5 
5 4 Roller—2 Rev......... 331%4x46 147 220 267 28x5 3 1500 4 5 
G 4 Roller—2 Rev......... 3344x50 147 220 267 28x5 3% 965 6% 5 
8 4. Roller—2 Rev......... 39 x55 150 240 278 28x5 3% 965 6% 5 
9 4 Roller—2 Rev......... 43 x56 160 250 296 2RX5 M 5 1350 5% 5% 
10 4 Roller—2 Rev......... 43 x62 160 250 288 28x56 5 1350 5% 5% 
12 4 Roller—2 Rev......... 47 x65 136 233 260 28x5% 5 1350 6 56 
13 3 Roller—2 Rev......... 0 x74 136 212 265 28xbh% 5 1350 4% 5% 
5 Flat Bed Perf........... 33% x45 87 146 170 28x6 5 925 5 6 
8 Flat Bed Perf........... 39% x54 76 137 148 28x7 ily 550 7 9 
9 Flat Bed Perf........... 43 x62 80 137 154 28x7 T% 550 7 9 
10 Flat Bed Perf........... 443% x63 76 123 146 28x8 7% 550 T 9 
3 Monarch - 5 6229 @ ahd eee: sereoo 100 125 150 24x4 1% 750 4 4 
5 Monarch os2iaw nie pace tesasn orero 100 125 150 26x4 1% 750 4% 4 
3 Triumph 223 22 sescutire BAAS sereu 100 125 150 24x4 1% 750 4 4 
5 Triumph a edi vaniie oes e pete Sakae 100 125 150 24x4 1% 750 4 4 
5 Paragon 2:)4ciieeweackeaas aokions 100 125 150 26x4 1% 750 414 4 
6 Paragon Sei x oat era nee Ba WE Bees 100 125 150 26x4 21 675 5 5% 
8 Paragon 255 a aya se vesava aks, serer 85 110 130 28x5 5 375 814 5 
MOTOR RECOMMENDATIONS FOR HARRIS AUTOMATIC PRESSES. 
Press Pulley. Motor Pulley. 
Press. R. P.M. Diam. Face. H. P. R. P.M. Diam. Face. 
A ik fone T EE E E E E A S AN E EREA EE E EEA 600 10 3 Lo 1200 5 3 
EI, with sheet feed... ... ccc ee eee 600 10 3 1 1100 Ble 3 
BL-2 COlOR 3 6c 03 hie oa 4 ach ba ee Sawa eee £00 19 3 RA 1800 314 3 
EI, 2 color sheet feed............. eee eee 600 10 3 1% 1750 314 3 
SIF cieGossehhs oe aa EEA iaia fester adhe 600 10 3 1% 1750 314 3 
SIF -2 COO erana oa ote he eee ee ewes 600 10 4 3 1500 4 4 
PRA: nite lec “Siva dave uh E aaa a aia ere a ues Boke ee a TRR 8 4y 5 1350 4% 4 
Se 2:COlIh 44 ci sleet Aaa od be Sa 788 8 41% A 835 The 61% 
MOTOR RECOMMENDATIONS FOR GOLDING JOB PRESSES 
Speed Fress Shaft Motor Pulley 
Press. Size Max. Nor. Min. Pulley. Revs. H.P. R. P.M. Diam. Face, 
6 8x12 2800 2100 1400 20 143 A 1800 155 2 
7 10x15 2300 1750 1200 16 148 1% 1200 2 j 3 
8 12x18 1800 1400 1000 24 161 % 1200 314 3 
9 15x21 1500 1150 SO0 18 135 1 515 4% 4 
18 12x18 1800 1400 1000 18 144 1 1190 2 La 3 
21 15x21 1500 1150 1000 18 147.5 1 1100 2 Lo 3 
MOTOR RECOMMENDATIONS FOR GALLEY UNIVERSAL PRESSES. 
Speed. Press Shaft Motor Pulley 
Press. Size. Max. Min. Pulley. Speed. H. P. R. P. M. Diam. Face, 
1 10x15 2600 1400 12 2623 a 1200 25% 3 
3 10x15 2600 1400 18 371 A 1800 2% o 3 
1 13x19 1800 1000 18 271 % 1800 244 3 
1 14x22 1700 900 16 225 1% 750 44 4 
2 14x29 900 18 253 1% 1750 2% 3 


determine what size motor to install 


for any given 


press? 


writer knows, there is not. 

The majority of press manufacturers 
know what horsepower is required to 
drive their various sized presses, and 
several motor manufacturers have full 


data on this 


subject 


As far as the 


in their files. 


The above tables give the correct size 
motor for driving the presses men- 


tioned. 


These tables have been com- 


piled for direct current only, and while 
the size of motor will be approximately 
correct for alternating-current service 
—yet the speeds given will vary con- 
siderably, and should not be taken as 
applying to alternating-current motors. 

These tables hardly need any expla- 
nation. The size of the motor pulley 
has been calculated so as to give the 
most desirable speed of press. Any 
reasonable speed, however, can be ob- 


tained by simply changing the pulley 
on the motor or in some cases the pul- 
ley on the press. 


: ag eg est 
Duty on Carbon Electrodes Shipped to 
Canada. 


An analysis of the Canadian imports 
and the effect which would be pro- 
duced by the pending reciprocity 
agreement shows some interesting fig- 
ures in this line covering the past year. 
During the fiscal year ended March 
31, 1911, Canada imported from us 
3,649,000 carbon electrodes, of which 
the value was $36,719. The duty, 
amounting to $12,851.65, would be en- 
tirely remitted under the pending 
agreement. 

No duty was collected on 1,111,669 
carbons over six inches -m circumfer- 
ence, and valued at $196,023, and these 
would still remain on the free list. 
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All readers of the ELECTRICAL REVIEW 
AND WESTERN ELECTRICIAN are invited 
to submit questions and answers to this 


department. Correspondents are re- 
quested to send full name and address. 
This, however, will not be printed ex- 
cept where the writer indicates his will- 
ingness therefor. Anonymous com- 
munications will not be considered. 

Questions relating to electrical mat- 
ters of any kind will be inserted. An- 
swers from our readers should be re- 
ceived in this office not later than ten 
days after the date of publication of the 
question. Answers will be published in 
a subsequent issue. 


QUESTIONS. 


No. 1.—~LAMP-COLORING FLUIDS.— 


Please tell me the formulas for the 


fluids used in coloring incandescent- 
lamp bulbs red, green, orange, blue, ete. 
—W.B.L., Wallingford, Conn. 


No. 3.—Rortation NEAR ALTERNATING- 
CURRENT MaGnets.—When two metal 
disks, mounted on pivots so that they 
overlap and are free to turn, are held 
over the pole of a magnet excited by al- 
ternating current, the disks rotate in 
opposite directions. Will you explain 
why this rotation takes place, and why 
one disk is affected differently from 
the other?—H. C., Evanston, Il. 


No. 4.—CHANGING GASOLINE CAR TO 
ELEctRIC.—Please tell me whether it 
would be practicable to change a single- 
cylinder runabout to an electric. The 
engine is claimed to be ten horsepower 
and is very noisy. The running gear 
and body of the car are in good condi- 
tion; the chain drive could probably be 
used again. There is ample room un- 
der the seat for the battery. What size 
battery and motor would be required 
for a rig of this kind? What would be 
the cost of each and of a controller? 
We have a little shop and could make 
the change-over, if the electrical parts 


did not cost too much.—W., R. S., Ells- 
worth, Kans. 


No. 6—VERTICAL AND HORIZONTAL 
TURBINES.—What are the relative ad- 
vantages of vertical as against horizon- 
tal steam turbines for driving genera- 
tors? Why are the vertical machines 
not made in small sizes?—R. B., Mil- 
waukee, Wis. 


No. 10.—ELECTROMAGNET DESIGN.— 


What is the smallest sectional area of 
core of an electromagnet which will 
be sufficient to exercise a force of one 
pound upon an armature two inches 
away, and what winding should be 
used? It is to be connected to a 110- 
volt circuit and used intermittently — 
M. E. R., Baltimore, Md. 


No. 11.—TuNGsTEN AND ARC LAMPS IN 
SERIES.—Is it possible to install tung- 
sten lamps on series circuits on which 
are lamps are also being used? What 
precautions are necessary?—W. M, 
Sheboygan, Wis. 


ANSWERS. 

No. 2.—CoupLiING OF WIRELESS CIR- 
cuits.—In reading a paper on wireless 
telephony I ran across the terms ‘‘loose 
coupling’’ and ‘‘direct coupling,” but 
could not make out from the text what 
was meant by them. Kindly explain 
the use of these words—W. W. G., 
Chicago. 

Two eircuits are, said to be coupled 
when their relative positions are such 
that some of the magnetic flux produced 
by a current in one is inclosed by the 
other circuit. In other words the two 
circuits have mutual inductance. The 
coupling is said to be loose when the 
mutual inductance is low, and the cou- 
pling is close or direct when the 
mutual inductance 1s high. The degree 
of coupling is regulated by the num- 
ber of turns of a coil in one circuit 
wound upon the same core, as the turns 


in the other circuit.—R. M., Oak Park, 
il. 


No. 5.—PAPER INSULATION FOR TELE- 
PHONE CABLES.—Why is paper used to 
insulate wires in most telephone cables? 
If water enters the cable through a 
puncture in the sheath, does it not 
spread to and ground more wires than 
if some other insulation were used °’— 
M. L. S., Cairo, Ml. 


In telephone cables it is very desira- 
ble to keep the capacity as low as pos- 
sible. Since the specific inductive ca- 
pacity of air is as low as any other ma- 
terial which can be used as an insulator, 
this is the most desirable substance for 
the purpose. Crumpled paper is used 
in the telephone cables because it oe- 
cupies but a small part of the total in- 
sulating space, the rest being filled by 
air. It is true that such cable is more 


- light wires in a house. 


liable to damage by water, but as a 
puncture in the sheath is a very unusual 
occurrence this does not overcome the 
advantage of the air insulation.—D. L., 
Philadelphia. 


No. 7.—CHARGING IGNITION BATTERIES. 
—Please explain how a sparking bat- 
tery can be charged from the ordinary 


The lamps are 
marked 110 volts and the battery 6 


volts.—G. A. T., Chadron, Neb. | 

It is assumed that the questioner re- 
fers to a direct-current circuit. If so, 
I would suggest that he connect about 
five thirty-two-candlepower carbon 110- 
volt incandescent lamps in parallel and 
connect up the circuit as shown 1n dia- 
gram herewith, making sure that the 
positive wire is connected to the + ter- 
minal on the battery. The polarity of 


HO Volts 
+ 


CHARGING IGNITION BATTERIES. 


the circuit can be determined by care- 
fully inserting the ends of two wires 
connected to the circuit into some di- 
lute sulphuric acid or electrolyte from 
the cells; the wire giving off the most 
bubbles should be connected to the 
negative lug on the battery. When 
fully charged the battery should gas 
freely and, if a voltmeter is connected 
across, it will read about 2.5 volts per 
cell or 7.5 volts across ‘the three-cells 


while the charging current is on.—H. C. 
R., Grasselli, Ind. 


No. 8.—ELECTRICIAN IN UNITED STATES 
Navy.—Can an experienced wireman 
become an electrician in the United 
States Navy without enlisting for a 
definite number of years?—C. E. N, 
Fort Wayne. Ind. ` 


. No. Electricians in the United States 


— — ~ 
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Navy are required to be regularly en- 
listed men. The term of enlistment is 
four years. Applicants for the regular 
course must be between eighteen and 
twenty-five years of age and must pass 
a physical and an electrical examina- 
tion. If these tests are satisfactorily 
passed, the applicant is placed in the 
landsmen class and sent to one of the 
naval electrical schools, such as those 
at Brooklyn (N. Y.) and Mare Island 
(Cal.) Navy Yards, Here he is given 
a course of about six months in dynamo 
and motor tending, electrical repairing, 
wireless telegraphy, etc., as practiced 


in the naval service. When found pro-. 


ficient, he is admitted to the position 
of electrician, third class, with an in- 
erease of pay to $33 per month. Subse- 
quent promotions lead to the position of 
chief electrician, which on permanent 
appointment brings $77 per month. An 
experienced electrician, who can pass 
the requisite examination and who is 
not over thirty-five years old, may be 
appointed directly as electrician, third 
class—U. S. N., Chicago. 


No. 9.—Lire or Mercury-RECTIFIER 
Buigs—What is the average life of 
the special glass bulbs used in mercury- 
are rectifiers? Do any manufacturers 
guarantee them for a certain length of 
time!—H. S., Chicago. 

The life of mercury-rectifier bulbs 
depends a great deal on the local con- 
ditions, such 4s the fluctuations of vol- 
tage and load, temperature control, care 
in starting and operating in general. 
In some installations the average life 
has been found to be 700 to 800 hours; 
in others, when more care was 
bestowed on them, the average life 
has been found to run 2,000 to 
Dearly 2,500 hours. Individual cases 
have frequently been noted of 
bulbs running over 4,000 and even 5,000 
hours. The less fluctuation there is of 
voltage, load and temperature, the 
longer will be the life of the bulb. 

—_———_ao--e——_—_—_ 

General Electric Business Good. 

The Pittsfield, Mass., - plants of the 
General Electric Company are operating 
upon a basis of approximately eighty 
per cent of capacity. This means that 
nearly 5,000 men are being employed. 
Full operation would give employment 
to about 6,000 men. The company at 
no time has run its plant in excess of 
ninety per cent of capacity, so that pres- 
ent operations are regarded as satisfac- 
ory. The output at present is about ten 
per cent in excess of a year ago. 
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FINANCIAL REPORTS OF ELEC- 
TRICAL COMPANIES. 


INTERBOROUGH RAPID TRANSIT. 

The Interborough Rapid Transit 
Company reports earnings for the 
month of May and eleven months ended 


May 31, which compare as follows: 
1911. 1910 


May: ; ‘ 
Gross operating revenue. .$ 2,622,792 $ 2,671,717 
Operating expenses ...... 1,092,244 930,846 

Net operating revenue.. 1,530,548 1,640,870 
Taxes ...... EINE wane ` 171,746 61,708 

Operating income ...... 1,358,802 1,479,163 
Other income ..... Pry eee $2,128 29,333 

Total income .......... 1,390,930 1,508,495 
Interest, rent, etc., includ. 

Manhattan guarantee... 906,776 882,148 

Net corporation income. 484,154 - 626,348 
Passengers. carried ....... 61,100,464 50,007,832 

July 1 to May 31: 

Gross operating revenue. .$27,404,273 $26,666,568 
Operating expenses ...... 11,330,239 10,079,379 

Net operating revenue.. 16,074,034 16,587,189 
OD T E 6-cabateree ace 1,731,999 1,591,196 

Operating income ...... 14,342,035 14,995,992 
Other income ........-+-0% 309,834 79,059 

Total income ........... 14,651,869 15,375,052 
Interest, rentals, etc, incl. 

Manhattan guarantee... 9,781,104 9,673,219 

Net corporation income. 4,870,765 6,701,833 
Dividends .........eeceeee 2,362,500 2,362,500 

Surplus sive. cscs se eee 2,508,265 3,339,333 
Passengers carried ...-...532,292,093 517,856,049 


The footnote appended by the Inter- 
borough Rapid Transit Company to its 
statement of earnings for eleven months 
explains an increase in operating ex- 
penses of $1,250,859 as due largely to 
extraordinary expenditures, the-results 
of change of subway equipment made 
necessary in connection with operation 
of the ten-car express and six-car local 


trains. : 


LONDON UNDERGROUND. 

The associated companies of the Un- 

derground Electric Railways Company 

of London report for the month of 
May, 1911, as follows: 


1911. 1910. 
Metropolitan District Railway: 
Gross receipts .........ccee5. £62,270 £59,583 
Working expenses ........+++ 28,639 27,066 
Net receipts ...........06- 33,631 32,517 
London Electric Railway Company: 
Fross receipts .......s...s...> £64,703 £63,035 
Working expenses ........... 32,670 31,292 
Net receipts ...........00e- 32,033 31,743 
London United Tramways, Ltd.: 
ator receiptS ......ssssseses> E on poe 
orking expenSes ......e+++- j “Uaa 
WN. k { H Pree rr AT 12,891 21,428 


Net receipts 


ONTARIO POWER. 

The Ontario Power Company of Ni- 

agara Falls and the Ontario Transmis- 

sion Company, Ltd., report to the New 

York Stock Exchange for the year 
ended Dee. 31, 1910, as follows. 


Gross earnings ........e cee errr eeeeres $721,991 
Operating expenSes ......eeeeeerrcereree 136,100 

Net earnings ......ce cere reece en eerenee ee 
Other receipts ......-.e eee e eect ee rrrrets eee as 


Total net income.........eeeeeeerretee 55,41; 
Interest charges 567,900 
Surplus for year 
The consolidated income account 0 


evreece ene tr eeoeerevreeee eres 


oor e 


f these com- 


envnevereevrene eee eee t 


panies for the quarter ended March 31, 1911, is 
as follows: ) 
Gross earnings ....esss.ersesressererens: $206.078 
Operating expenseS ......--eee ee eretrees 34,053 
Net earnings .. cece eee cece er errrrtees 171.025 
Other receiptS 1.2... cece eee eee ere rteee 22,870 
Total net income ......-.ee seer eet 193,895 
Interest Charges oo... . cee eee eee errr tees 161,355 
32,940 


E beanie ie cee OO 0r ey E E tai E S Op a rel ceria Ms ee ere er 8 


Surplus 


CUMBERLAND TELEPHONE COMPANY. 
The report of the Cumberland Tele- 
phone & Telegraph Company for the 
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month of May and five months ended 
May 31 compares as follows: 


1911. 1920. 

May BYOBS ...essosesesnesese $ 606,018 $ 670,195 
EXxpenseB ..essecssesosoceseo 367,170 322,540 

May net ..  saccecsccvccee 238,848 247,655 
Charges, taxes, etC......... 50,310 47,717 

May surplus ......ssceeeee 188,538 199,938 
Eleven months gross........ 2,989,327 2,800,847 
Expenses ....csccvecsscccecs 1,770,980 1,596,636 
Eleven months net...... wees 1,218,347 1,204,210 
Charges, taxes, etc....... ... 266,992 239,311 
Eleven months surplus...... 961,354 964,899 


LAKE SHORE ELECTRIC. 

The report of the Lake Shore Elec- 
tric Railway system for the month of 
May and five months ended May 31, 
compares as follows: 


1911. 1910. 
May gross earnings........ .-$ 105,321 $ 100,424 

Operating and taxes ........ 4,429 A 
Net- atte rie reaa EnA 50,892 47,441 
Interest ..........0.. TE Ge 34,584 35,035 
May surplus ....... Jatuna 6,308 12,405 
Five months’ gross earnings. 444,635 423,194 
Operating and taxes........ 254,947 246,453 
Nêt pa pote eds EERE 189,689 176,741 
Interest «5255 ses wase ca ewer ace’ 173,398 173,859 


16,291 2,882 


NASHVILLE RAILWAY & LIGHT. 
_ The report of the Nashville Railway 
& Light Company, for the month of 
May and five months ended May 31, 
1911, compares as follows: 


May gross $ eer $ 1 694 
Expenses and taxes........; 97.539 88.722 
May net sii ices cies sures 65,635 59,972 
Charges and preferred divi- 
dendS 6 Se es Oates 49,013 48,567 
May sur lus ee here ae 16,622 11,405 
Five months’ gross......... . 494,54 730,527 
Expenses and taxes......... 469,989 425,013 
Five months’ net.......... 324,559 805,514 
Charges and preferred divi- 
GendS ......cc cece cc cuee 243,202 242,425 
Five months’ surplus...... 81,357 63,089 


NORTHERN OHIO TRACTION. 

The report of the Northern Ohio 
Traction & Light Company for the 
month of May and five months ended 
May 31, compares as follows: 


1911. 1910. 
May BTOSS .....ceccceeceerceas $228,693 $207,323 
Expenses 6.4.4.4 620 Se8ek Cae wes 124,656 111,250 
May net a4 sets heed eat 104,037 96,073 
Charges + sn hae eign bh 44,329 43,375 
May surplus ............... 59,708 52,698 
Five months gross........... 977,579 865,662 
EXPenS€S .... cece cece cece 562,040 501,105 
Five months net............ 415,638 364,557 
Charges iid eee eee eee KS 221,774 216,541 
Five months surplus ....... 195,764 148,015 


TWIN CITY RAPID TRANSIT. 

The report of the Twin City Rapid 
Transit Company for the month of 
May and five months ended May 31, 
1911, compares as follows: 


' 1911. 1910. 
May BYroSS .............020e, $ 658,739 $ 627,946 
EX DENS CA werdor se ceancaneny st 311,974 289/389 
May net .................. 346,764 338.564 
Charges, taxes, etc.......... 140,079 140.119 
May surplus .............. 206.685 198 451 
Five months’ gross.......... 3,100,449 9 931.643 
igen a renee 1,602,445 1,446451 
ive months’ net.......... 1.498,004 1'485 199 
Charges, taxes, etc......... 700,398 FALO 
Five months’ surplus....,. 797,608 181 163 
‘ — eoep 


Municipal Railway in Japan. 
it is estimated that the cost, to the 
city of Tokio, of securing the Tokio 
tramways will be about 100,000,000 yen 
or $50,000,000, and that the placing of 4 


foreign loan for this will be necessary 
: De ` 
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New Electrical and Mechanical Apparatus and 


New Electric Forge and High-Pressure 
Blowers. 

The advantages of the electric forge 
blower over the hand blower or bellows 
need hardly be mentioned. It saves 
space as it is so small it can be put 
under the forge or any other place out 
of the way. It is started and stopped 
by a switch, which latter can be located 
wherever it will be handy to reach from 
the forge or anvil. The blast produced 
is strong and positive. The fire builds 
up quicker and better than with a bel- 
lows or hand blower. More can be done 
in the same time, as it requires no at- 
tention; while the iron is heating other 
work can be prepared or finished. 

The latest development in electric 


FAN WHEEL. 


forge blowers is an adaptation of the 
already famous ‘‘Sirocco’’ blower to 
that service, These blowers are made 
in three sizes, 6.5, 9.5 and 12.5 inches, 
respectively, the largest one being cap- 
able of caring for five fires. 

Because of the high mechanical effi- 
ciency of the new ‘‘Siroceco’’ turbine 
type wheel, shown in one. of the illus- 
trations, the electric current consump- 
tion is so small as to be almost insignifi- 
cant. 

The smaller size, suitable for single 
light fire, uses less than half the cur- 
rent consumed by an ordinary electric 
lamp. The larger sizes are relatively 
of equal efficiency. 

Comparing these blowers with a hand 
blower or bellows, it will be noted that 
there are no belts, no levers, no gears, 
no pulleys, no cranks, no springs, The 
‘*Sirocco’’ patented wheel being set- 
screwed to the motor shaft, there are 


only two bearings on the entire ma- 
chine. 


Appliances. 


A few of the many advantages 
claimed for the ‘‘Sirocco’’ electric 
forge blowers are higher mechanical ef- 
ficiency, -hence smaller current con- 
sumption; quiet running; larger vol- 
ume of air at ample pressure to over- 
come resistance of tuyere and fire; 
quicker and hotter fires because of per- 
fect combustion of fuel in fire bed; 
smoother operation due to extremely 
small diameter of runner. 

The American Blower Company, De- 
troit, Mich., manufacturer of this forge 
blower, is-also placing on the market a 
new high-efficiency, high-pressure blow- 
er which has many commendable feat- 
ures. 

The blowing of scale from dies can 
usually be accomplished with an air 
pressure of from 12 to 14 ounces per 
square inch, but in the motor-car in- 


THREE SIZES 


OF BLOWER. 


dustry, for example, where a large pro- 
portion of the work is on deep-cut dies 
a considerably higher pressure must of 
necessity be maintained. 

The American Blower Company’s re- 
cently developed special centrifugal 
pressure blower is admirably adapted 
for this service, as it is designed for 
pressures up to 24 ounces per square 
inch and is still applicable for direct 
connection to standard-speed electric 
motors. 

Such a seale blowing rig for deep die 
work has recently been installed by the 
Packard Motor Car Company, Detroit, 
Mich. The blower is an ‘‘ ABC’? special 
high-pressure machine, having a wheel 
eighty-two inches in diameter direct 
connected by means of a flexible strap 
coupling to a fifty horsepower direct- 
current motor. The motor operates at 
a trifle under full load with all the noz- 
zles and deflecting pipes in service. 

The blower maintains a pressure of 
twenty-two ounces over fifty-four 0.75- 
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inch diameter secale-blowing nozzles 
shown to the left in the illustration and 
twenty-four deflecting pipes having an 
aggregate free area of thirty-four 
square inches. The velocity through 
these openings is 24,000 feet per min- 
ute. 

In casting about for a machine suit- 
able for this work, an air compressor 
might ordinarily be purchased, but the 


above described special high-efficiency 


blower will, the makers claim, effect a 
guaranteed saving in power and main- 
tenance cost, as well as conserving the 
initial cost. 

Blowers of this type are being suc- 
cessfully employed for furnishing blast 
to oil furnaces, such an installation be- 
ing shown to the right in the illustra- 


FORGE BLOWER INSTALLED. 


tion, They are also useful for forge 
and cupola service. 


eeM 


Electric Sign Projector. 

A new and very extensive medium 
for display advertising is coming into 
use as the result of the invention of 
the Electric Sign Projector. This me- 
dium gives the advertiser choice loca- 
tions without limit, and not a cent to 
pay for rental. It is the sidewalk. 

The electric sign projector is exeeed- 
ingly simple in construction. Its essen- 
tial features are a powerful little lamp, 
three lenses and a stencil containing 
the advertisement. 

The lamp, which is a 100-candlepow- 
er of the glower type, operates on the 
regular 110-volt lighting circuit, either 
alternating or direct current. 

The lenses, the glower and the sten- 
cil are located in a metal tube fourteen 
inches long and two and five-eighths 
inches in diameter. 

The tube is separated at the end oc- 
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cupied by the lamp so as to provide for 
the jnsertion of 8 small globe, which 
makes the light available for illuminat- 
ing the window in which the sign pro- 
jector is placed. The pedestal for the 
tube to rest upon completes the outfit. 

It can be placed on a bracket or 
attached directly to the ceiling, in the 
window, above the door, or in any con- 
venient place. The tube may be ad- 
justed to suit the position and height, 
being capable of adjustment to any an- 


FIG. I—CONDITION OF CABLE 


gle. It is focused the same as an 
opera glass. 

The advertisement, as it appears on 
the sidewalk, is not round, as shown 
on the stencil, but slightly elliptical. It 
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Cable Joints on Underground High- 
Tension Lines, 

The Minerallac Electric’: Company, 
Chicago, Ill., has originated and per- 
fected materials for use in high-tension 
underground cable joints which, the 
Company states, when properly used, 
render breakdowns and failures impos- 
sible. The materials necessary com- 
prise (1) minerallac soft-finish bias lin- 
otape; (2) minerallac No. 1 semi- 
liquid ;\(3) minerallac No. 2 semi-solid ; 


AFTER SECOND OPERATION. 


(4) three copper sleeves for connecting 
the cables; (5) lead sleeves for cover- 
ing the joint. 

In order to show the characteristics 
of this material a description of the 


FIG. 2—COPPER SLEEVES INSTALLED. 


varies from 3.5 feet longest diameter 
up, according to the distance of pro- 
jector above the sidewalk, 

While primarily intended for side- 
walk advertising, the projector may be 


most approved method of making cable 
joints on underground high-tension 
lines, using minerallac material, is 
given herewith. 

Saw off the two ends of the cable so 


natalia uence 


FIG. 3—JOINT WOUND WITH TAPE. 


ised for throwing advertisements on 
Walls and ceilings as well. It has been 
effectively used by department stores 
âs a wall sign, to call attention to spe- 
cial sales, 

The Electrie Sign Projector is manu- 
factured by the Pittsburg Electric Spe- 


cialties Company, 937 French Street, 
Pittsburg, Pa. 
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Electrical Development of Switzerland. 

Practically every town, hamlet, and 
“ommunity in Switzerland is supplied 
with electrie light and power, while all 
the street railways and many of the in- 
rurban and mountain roads are 
“mpped with electricity. The abund- 
H of water power accounts for much 

8 striking electrical development. 


that they will butt squarely together. 
Remove the lead sheath for eight inch- 
es from the end of each cable, and the 
outer paper insulation to within three- 
quarters of an inch of the lead. Cut 
back the paper insulation which is 
found upon each conductor approxi- 
mately one and one-eighth inches from 
the end. Fig. 1 represents the condi- 
tion of the cable after these two opera- 
tions. Thoroughly clean and tin the 
copper of the conductors, always using 
soldering flux for this purpose. Slip 
the large lead sleeve, which is to be 
used in covering the completed joint, 
over one end of the cable and back far 
enough on the cable so as to be entirely 
out of the way. 

Then insert the two ends of each con- 
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ductor within the copper sleeves which 
are to be used as connectors, and solder 
them very thoroughly into their sepa- 
rate sleeves by pouring melted solder 
over the connections. This step is 
shown in Fig. 2. 

Cut the paper insulation of each con- 
ductor three-eighths of an inch farther 
back from the copper sleeve in order to 
remove any material which might have 
been charred during the soldering. 
Starting one inch back from the end 
of this insulation, taper the paper down 
to the conductor as shown in the upper 
conductor of Fig. 2. Then wind the 
three-quarters inch linotape on the sec- 
tion of exposed cable until the diameter 
is built up to that of the copper sleeve. 
This wrapping must be applied in such 
a manner as to completely and tightly 
fill the space, and No. 1 Minerallac, 
slightly heated, should be very freely 
applied with a brush between the lay- 
ers of wrapping in order to exclude 
all air. Thereupon apply the one and 
one-half inch linotape to the joint with 


FIG. 4—COMPLETED JOINT. 


Minerallae No. 1 as before, the turns 
overlapping two-thirds of the width of 
the tape. Continue this wrapping until 
the insulation around each conductor 
is built up to a thickness equal to that 
of the original paper insulation. 

Starting at a point on the insulated 
conductor three inches from the lead 
sleeve on one side of the joint, apply a 
layer of tape to within three inches of 
the sleeve at the other side of joint, 
each turn overlapping the one preced- 
ing by one-half the width of the tape. 
The following layers are to start and 
finish one-half an inch nearer the center 
of the joint than the preceding layer, 
the completed wrapping forming a cyl- 
indrical body of insulation at the center 
of the joint with conical ends tapering 
down to the original paper insulation. 
The total diameter of this completed 
cylindrical portion is determined entire- 
ly by the voltage of the cable: for ex- 
ample, approximately one and one-half 
inches for 10,000 volts. 

After all three conductors are m- 
sulated as described, place a roll of 
tape, three-quarters of an inch in diam- 
eter, between the conductors to act as 
a spreader. Finally wind a narrow 
wrapping. built up to the inside diam- 
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eter of the lead sleeve, around all of 
the conductors in order to hold them 
together, and also to center them with- 
in the sleeve The joint will then ap- 
pear as shown in Fig. 3. 

Slip the lead sleeve into its proper 
position, and fasten the ends carefully 
to the two cables by ‘‘wiping.’’ This 
must be done in a very workmanlike 
manner in order to insure an absolutely 
water-tight joint. Form a hole about 
three-quarters of an inch square on the 
top of the sleeve near each end by 
cutting on three sides and bending back 
the lead on the fourth side as a hinge. 
Heat a quantity of Minerallac No. 2 
sufficient to completely fill the joint, 
to approximately 150 degrees centi- 
grade, and pour it slowly into one hole 
until the joint is full. Leave it undis- 
turbed for half an hour, thus allowing 
the Minerallac to cool and shrink. 
When cool, carefully level, and pour 
in hot Minerallac until it flows from 
both holes, showing that all voids have 
been properly filled. Replace the leaf 
of lead which was bent back to form 
the hole into its former position, and 
very carefully seal it by soldering. 
This series of operations completes a 
joint shown in Fig. 4, which is abso- 
lutely water-tight, and which, if prop- 
erly done, will be as strong, mechanical- 


ly and electrically, as any other portion 
of the cable. 
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The Talking Sign. 


The constant and automatic succes- . 


sion of advertisements in an electric 
sign not only strongly attracts the at- 
tention of the public, but it arouses a 
lively and lasting interest in electrical 
advertising. This succession of adver- 
tisements in a single electric sign is 
accomplished in the ‘‘Talking Sign,” 
manufactured by the Wall-Win Com- 
pany, Jersey City, N. J. 

The talking sign consists of any de- 
sired number of monograms or units 
in each of which. any letter or figure 
ean be formed by lighting certain com- 
binations of incandescent lamps. These 
lamps are controlled by a simple me- 
chanical arrangement operated by a 
small motor, Any reading matter can 
he flashed by properly setting the mech- 


anism. Announcements can be changed 


in a few moments. It is made up on 


a unit system so designed that a sign 
with any number of monograms can 
he erected. The monograms are made 
in single units; that is, a unit consists 
of one monogram. The commutators or 


the Hashers which control the changers 
are made in units of three sizes consist- 
ing respectively of one commutator, 
two commutators, and five commuta- 
tors. This system enables a sign to 
be arranged to conform to the avail- 
able spaee and it also allows additions 
to be made to the sign without disturb- 
ing the original] installation. 

The monogram, shown in the accom- 
panying illustration, consists of a col- 
lection of metal compartments, each ar- 
ranged to receive an incandescent lamp. 
These compartments are arranged to 
confine the light to a certain space, 
thus forming a clearly defined letter, 
which can be read from great distances. 
The average size monogram requires 
twenty-one lamps, but the maximum 


number of lamps burning at one time 
is nine 


MONOGRAM OF “TALKING SIGN.” 


The commutators are operated by an 
electric motor of standard construc- 
tion. The mechanism which revolves 
the commutators is driven by a belt 
from the motor and is so arranged 
that it brings into position the different 
sets of letter bars one after another 
and so shows each different announce- 
ment on the sign. After each change 
the letter bars remain in position for 
a few seconds to allow the announce- 
ment to be read. The length of this 
time can be regulated by changing the 
speed of the gearing. 

—_——_+--e—__—_ 
Copper Exports for June. 

Copper exports for June aggregated 
67,365,760 pounds, the largest reported 
this year, and 9,387,203 pounds in ex- 
cess of last month. The best previous 
month in exports this year was April, 


when 62,129,599 pounds were shipped 
abroad. 
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New Train-Dispatching Apparatus. 

Since the development of the tele- 
phone for train dispatching, a need 
has been felt for signaling equipment 
which could be used and operated in 
connection with a telephone train wire. 
That is, instead of having a selector 
on a telephone circuit ring a bell at a 
way station, it was required that it 
should throw a semaphore arm. The 
Western Electric Company, in conjunc- 
tion with the Union Switch & Signal 
Company, has for some time been de- 
veloping apparatus to meet this partic- 
ular need, and a description of the new 
apparatus and its uses is given here. 

Both steam and electric railroads 
offer an extensive field of use for this 
selectively operated semaphore in con- 
nection with the telephone system. On 
steam roads it will probably be used ex- 
elusively for train-order work. In 
other words, it will be employed as an 
auxiliary to a regular telephone train- 
dispatching system. When used in this 
way it will secure a still further sav- 
ing than is now effected by the tele- 
phone. 

On the average railroad equipped for 
handling train movements by telephone, 
there are a number of offices along it 
which have to be kept open twenty-four 
hours a day and where three tricks of 
operators have to be employed for this 
purpose merely to take care of a small 
number of trains during the greater 
part of the day. Of course, during the 
busy hours it would be necessary to 
have an operator at the station, but at 
night, or during light-load periods, 
there were numerous cases where he 
could be dispensed with altogether, 
provided the dispatcher had some other 
means of reaching the trains. 

The train-order semaphore meets 
this need exactly. It can be installed 
at any point desired along the right-of- 
way; the dispatcher can throw it at 
will, just as he can call a way station. 
He is informed absolutely as to wheth- 
er the selector which he threw oper- 
ated, and when the train is stopped by 
this means he he can get into direct 
touch with the train crew and give 
them their orders. 

Since electric railways are now ap- 
proaching steam railroad practice, the 
selectively operated semaphore will en- 
ter prominently the electric railway 
field. The application of the sema- 
phore, selector and telephone equip- 
ment combined in one piece of appar- 
atus for this class of service is obvi- 
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ous, Their use in this field cannot fail 
to facilitate the movement of trains and 
introduce many economies in the han- 
dling of traffic. 

The semaphore can, in many places, 
be used as an auxiliary to the regular 
dispatching system, as it can be located 
at sidings or at points where the ex- 
pense of a station and operators is not 
warranted. It thus forms a safeguard 
to the system that does not include the 
human factor. 

The new Western Electric semaphore 
has some new features which are of 
particular interest. In Fig. 1 is shown 


FIG. 1—OUTFIT COMPLETE. 


the outfit complete. The semaphore 
Proper is of standard make and can 
be furnished in either the upper or 
lower quadrant types, as desired. A 
three-spectacle casting is provided. 
The semaphore, selector and telephone 
‘quipment are all mounted on the same 
ron post, and the apparatus is self- 
contained. The weatherproof box is 
locked, so that access is obtainable to 
it only by means of keys which would 
be furnished to the proper parties. The 
semaphore blade itself can be furnished 
of any type or shape desired to conform 
to the practice of the railroad buying 
the equipment. : 

_ Everything is arranged for facilitat- 
ing Maintenance work. Ample size ter- 
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minals are used throughout in the ap- 
paratus, and practically all mainte- 
nance connections inside the casting 
are made with terminal screws or hex- 
agonal lock-nuts. The wiring through- 


FIG. 2—SIGNAL MECHANISM. 


out is of copper, insulated, weather- 
proof, braided wire, in conformance 


with good signal practice. All the tele- . 


phone apparatus is water-proofed to 
withstand moisture. All wood used in 
the interior of the set is oil treated. 
The telephone and selector are inclosed 
in an inner compartment. All open- 
ings are arranged so that water can- 
not enter the set. In addition, the 
outer door of the set has a weather- 
proof gasket, rendering it practically 
impervious to moisture. 

Fig. 2 shows the pole casting con- 
taining signal mechanism, the tele- 
phone and selector equipment. The 
signal mechanism is of the electrically 
operated type, but is manually restored. 
The relay operating this is normally de- 
energized, and ten dry cells are re- 
quired for its operation. As this relay 
will operate on four cells, it is obvious 
that an ample margin of operation is 
allowed. 

The signal mechanism proper is con- 
tained in the compartment at the top 
of the casting. The only part of this 
which appears on the surface of the 
inside door is the handle of the restor- 
ing lever. The selector and terminals 
are readily accessible for maintenance 
purposes. 

One important feature of the selec- 
tively operated semaphore is the fact 
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that it gives to the dispatcher an an- 
swer-back which cannot be mistaken, 
telling him that one particular sema- 
phore has completed its movement and 
is at the ‘‘Stop’’ position at the time 
the answer-back signal is received. 

The telephone set is especially de- 
signed for railway work, and is of high 
efficiency. The transmitter and re- 
ceiver are mounted on the outside of 
the inner door, on the lower part of 
the apparatus casting. The transmit- 
ter mouthpiece is of metal and so fas- 
tened in the set that it cannot be re- 
moved without opening the inner door. 
All parts are arranged so that they can 
be easily inspected and maintained, 
and they are of the usual ‘‘Bell’’ grade. 
All metal is given a black finish, which 
eliminates any chance of rusting. 

The signal mechanism is operated by 


FIG. 3—APPARATUS CASE WITH COVER 


REMOVED. 


the Western Electric’s latest develop- 
ment in railway selectors. This se- 
lector is practically independent of 
weather conditions and absolutely re- 
liable. It is in operation at the pres- 
ent time on eighteen of the largest 
railroad systems in this country, where 
it is giving universal satisfaction. 

Fig. 3 shows the apparatus casting 
with the inside cover open. In this 
illustration will be seen the arrange- 
ment of the selector and terminal ap- 
paratus on the inside of the casting. 
The signal mechanism is shown above 
together with the manually operated 
lever and the gears by means of which 
the semaphore blade is restored to the 
‘“Clear’’ position. The outside door of 
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the apparatus casting is provided with 
a sheet-iron writing shelf which will 
be a great convenience in taking down 
orders from the dispatcher. 

The circuit arrangements of the sig- 
naling equipment above described are 
very similar to the standard train-dis- 
patching circuit. The dispatcher oper- 


ates selector keys in the same manner; 


instead, however, of a bell ringing at 
the point called, a semaphore blade 
moves to ‘‘Stop.’’ The answer-back 
signal returns to the dispatcher clear- 
ly and distinctly and then it waits for 
the crew of the train so signaled to 
eall in. Should he be disconnected 
from the circuit for any reason the 
crew can easily call him, but ordinarily 
operating practice does not require this. 
Only one pair of wires are needed to 
extend along the line. As many sets 
as may be desired can be connected to 
this circuit, and it is used both for 
talking and signaling. All equipment 
is bridged directly across the circuit, 
and any piece of apparatus can be 
taken off the line without affecting the 
rest of the equipment. 

The use of these instruments, it is 
said, affords an exceedingly flexible sys- 
tem, for as many semaphores as can be 
located upon one telephone circuit as 
necessary, in addition to the telephone 
apparatus. If desired, standard tele- 
phone apparatus can also be used at 
other points along the circuit where 
semaphores are not located. This sema- 
phore equipment can also be placed 
upon existing train wires which are be- 
ing operated by means of the telephone. 
In addition to being exceedingly flexi- 
ble, the use of these semaphores in- 
gures an accurate, speedy, convenient 
and economical method of handling 
train movements. 

———ee 
Fort Wayne Fire Department and 
Band. | 

The Fort Wayne Electric Works of 
General Electric Company, Fort Wayne, 
Ind., maintain a volunteer fire depart- 
ment of thirty men. This department 
is a member of the North-Eastern Indi- 
ana Volunteer Firemen’s Association, 
which held its annual reunion on June 
29 at Winchester. The department 
from the Fort Wayne Electric Works 
with the Electro-Technic Band, also 
from the same company, won first 
prize for appearance in the parade. 
Three men from the department wou 
first prize in the water battle and the 
hose team won first prize in the hose- 
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laying contest between eleven contest- 
ants. 

The Electro-Technic Band in order 
to make a clean sweep of it won first 
prize that evening in the band contest 
from the best bands in the state. 

Organizations of this character do 
much to increase ‘‘team spirit” at the 
Fort Wayne Electric Works, and an out- 
ing of this kind once in a while is great- 
ly appreciated by both the Fire Depart- 
ment and the Band. 


C a A 


Battery-Charging Plugs and Recep- 
‘tacles. 

A special charging plug and recep- 
tacle has been developed by the Gen- 
eral Electric Company for use on com- 
mercial vehicles. Both the plug and 


FIG. 1.—CHARGING PLUG. 


receptacle are of unusually rugged con- 
struction and possess several peculiarly 


. necessary and desirable features. 


The plug, which is liable to rough 
usage, mechanically and electrically, 
through careless handling, is protected 
by an outside shell, which acts only as 


FIG. 2.—CHARGING-PLUG RECEPTACLE. 


a casing for the insulating compound, 
thereby preventing short-circuiting if 
the plug is dropped on a metal floor, 
or brought in contact with any metal- 
lic object. The insulating compound 
is fireproof, and the charging leads 
can be permanently sweated in with- 
out melting the compound. Provision 
is made in the handle for tying a knot 
in the leads, before soldering, for the 


Vol. 59—No. 3 


purpose of taking the strain off the 
joint in case the plug is accidentally 
pulled out by means of the cable. The 
plug is designed to be self-centering, 
thereby compelling its insertion in the 
receptacle properly. It has a normal 
capacity of 100 amperes, with fifty-per- 
cent overload for an indefinite length 
of time. 

The receptacle is provided with a 
hinged cover, which effectually pro- 
tects the internal parts from dirt and 
moisture. Under the pressure of a 
stout spring the cover automatically 
swings into position when the charging 
plug is pulled out. The action of the 
spring is positive and holds the cover 
firmly against its seat, thus preventing 
it from being jarred out of position by 
any shock or vibration due to the move- 
ment of the vehicle. The interior of 
the receptacle is covered with a coat 
of enamel to protect it from rust. 


——___—_~+-o_______ 


An Extra Firm Mast-Arm. 
The supporting of individual trans- 
formers or regulating coils over each 
lamp and the use of flaming are lamps 


EXTRA FIRM MAST-ARM. 


have both added considerably to the 
weight of the lamps and the consequent 
strains on the fixture supporting the 
same. To meet this demand, the Ajax 
Line Material Works, of South Mil- 
waukee, is offering a mast-arm of un- 
usual strength and rigidity. To se- 
cure this, the strain rods have been in- 
creased in size and two stiffening 
trusses instead of the usual single one 
add to the rigidity. Then the steel 
thrust arm from which the strain rods 
run to the outer end are anchored to 
the pole so that they cannot rock on 
the same, even if high winds tend to 
sway the fixture. 


Of course the same distinctive fea- . 


tures will also insure unusual firmness 
when used with lighter arc lamps, mak- 
ing this type particularly suited for 
use where lamps are to be hung at long 
reaches from the pole. It has therefore 
been called the Ajax ‘‘Jumbo’’ mast- 
arm and is offered either with a fric- 
tion-stop lamp-supporting pulley or 


rae 
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with a cutout pulley which leaves the 
wires taut when the lamp is lowered 
for trimming. 
eo. 

How Steel Bins Aid in Fire Protection. 

The matter of fire protection is of the 
utmost importance in every business, but 
it is a striking fact that thousands of 
merchants and manufacturers take no 
cognizance of the necessity of this pro- 
tection. They are generally disposed to 
let well enough alone. 

But progressive business men demand 
fireproof buildings because they want 
their property and their stock thorough- 
ly protected. 

An essential in this all-around fire- 
proofing is the discarding of everything 
that is a fire contributor. One of the 
latest and newest products of this kind 
placed on the market for store, factory 
and warehouse fixtures is the steel bin, 


manufactured by the Berger Manufac- - 


turing Company, of Canton, O. 
Steel bins are coming into favor for 
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storing small stock of every description 
in bulk. Hardware dealers and other 
merchants are using them, while they 
are being introduced into many factor- 
ies where it is essential that small parts 
be kept conveniently at hand. 

One of the biggest manufacturing 
Companies in the great Pittsburg indus- 
trial district long ago adopted a plan 
womething like this, for the storage of 
valuable blue prints, 

Pe eas er Ce 
Telephone Train Dispatching. 

The United States Electric Company, 
New York and Chicago, has received 
an order from the Bessemer & Lake 
Erie Railroad Company for thirty-six 
Gill selector equipments, bells to be 
rung by main-line battery ; also the Gill 
calling keys and the telephone equip- 
ment necessary for the installation of 
the circuit. The same company is also 
furnishing for the Oregon- Washington 

lway & Navigation Company twen- 


ty-five No, 502 Gill main-line selector 
outfits. 


AMMETER. 


 ing-current meters are 14.5 
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New Types of Switchboard Meters. 

The increasing size of modern power 
developments and the growing ca- 
pacity of available space, particularly 
in large cities, have emphasized the 
need of compactness in switchboard 
design. The desirability of having all 
the meters in plain view of one oper- 
ator has long been appreciated, and 
this requirement necessitates meters 
that shall occupy a minimum of spaee 
and at the same'time be easily read- 
able from a distance. In many plants 
in congested districts the switchboard 
is located in a poorly lighted place, 
which imposes the further requirement 
that the meter dials be capable of 
thorough illumination. Accuracy and 
the possibility of making repairs 
quickly and easily on the premises are 
features that every power-plant man- 
ager requires. | 

In line with these strongly defined 
tendencies in switchboard design, the 
Westinghouse Electric & Manufactur- 


r - >. 
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ing Company, East Pittsburg, Pa., has 
developed a design of alternating-cur- 
rent and direct-current switchboard 
instruments, which, for their novel 
features, are of interest. The new 
meters comprise a complete line of 
seven-inch and nine-inch meters. The 
seven-inch alternating-current meters, 
known as type SM, and the nine inch, 
know as type TM, are built as am- 
meters, voltmeters, wattmeters, power- 
factor meters, frequency meters and 
synchroscopes. The corresponding 
types SL and TL direct-current meters 
are built as ammeters and voltmeters. 
The completeness of these lines makes 
it possible to design an entire switch- 
board with one uniform type of meter, 
either seven-inch or nine-inch through- 
out. 

The scales of both sizes of alternat- 
inches 
long. This remarkable scale length is 
as great as that found usually only in 
large illuminated-dial meters, and 
greater than that obtainable with 
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edgewise meters that occupy as much 
room on -the switchboard as these 
seven-inch meters do. The economy of 


space in comparison with the length of 


scale is shown in the following tabu- 
lation: Seven-inch type SM covers a 
rectangle fifty-five square inches; scale 
14.5 inches long; nine-inch type TM 
covers a rectangle 107 square inches; 
scale 14.5 inches long; ordinary nine- 
inch meter round pattern, 107 square 
inches; scale- 7.25 inches long; vertical 
edgewise meter covers 55 to 80 square 
inches; scale twelve inches long; hori- 
zontal edgewise meter covers fifty-two 
square inches; scale six inches long. 
This long-scale feature is not de- 
pended on alone to make the meters: 
easily readable. Instead of the usual 
metal front, a flat-glass front is used. 
This makes it possible to thoroughly 
illuminate the dial from the front 
without the troublesome reflections 
often encountered with the curved 
covers of the edgewise types of meters, 


FREQUENCY METER. 


and enables the whole pointer to be 
seen, thereby making it possible to 
take accurate readings from a distance 
and from any angle. 

These features of compactness and 
readability of the new seven-inch 
meters, combined with the perfectly 
damped indications and important im- 
provements in the electrical design, 
mark a distinct advance in switch- 
board-meter practice. The type TM 
nine-inch meters embody the same im- 
provements and meet the demand for 


a larger meter where economy of space 


is not a prime consideration. 

These meters have no moving coils 
or connections, as they operate on the 
induction principle; a rotating mag- 
netic field, produced by current in sta- 
tionary windings, acts on a light metal 
drum. 

The makers state that the construc- 
tion of meters on this principle has a 
number of inherent advantages. The 
absence of a moving coil makes the 
use of flexible sliding conductors 
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unnecessary, and greatly  simpl- 
fies the construction so that repairs 
are easily made. The lightness 
of the moving element makes the 
likelihood of damage to the pivot 
jewels remote, and reduces jewel wear 
to an. inappreciable minimum. It is 
well known how seriously the prox- 
imity of heavy busbars affects moving- 
coil and moving-iron instruments, even 
when special internal shields or iron 
cases are provided. Freedom from the 
effects of external field, and high 
torque, are among the advantages 
gained by utilizing the induction prin- 
ciple. This principle has now come to 
be recognized as the most practicable 
principle in. the case of alternating- 
current watt-hour meters. : 

A feature of these meters is the per- 
fectly damped character of the read- 
ings. The pointer does not overshoot, 
even with full-scale variations. This 
remarkable result is not obtained at 
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the expense of accuracy, but by pro- 
viding a special damping disk moving 
in the concentrated magnetic field of 
two permanent magnets. This ‘‘super- 
damping’’ of the indications will be 
particularly appreciated by those us- 
ing meters on circuits or generators 
operating in parallel, where there is 
likely to be a rhythmic interchange of 
power, or pumping. The damping re- 
quired to prevent wide oscillations of 
the pointer on such service can be ob- 
tained only by means of permanent- 
magnet dampers. Compared with air 
dampers this method ‘s said to be not 
only more efficient, but so rugged in 
construction as to be ‘‘fool-proof.’’ 
Exceptionally high torque is de- 
veloped in the meter, and this makes 
possible the use of substantial control- 
ling spring. This spring is of a special 
alloy and is tempered and artificially 
aged to imsure permanence under all 
conditions. Extremely simple zero 


and calibrating adjustments are pro- 
vided. 


_ Extremes in weight have been 
avoided in these instruments. Where- 
ever the principle of operation per- 
mitted, the weight has been made as 
small as possible consistent with sub- 
stantial and serviceable construction. 
To this end the movement is made self- 
balancing to avoid the use of counter- 
weights, the weight of the control 
spring is carried on the stationery sup- 
port, all moving parts except the shaft 


MOVING ELEMENT. 


are of aluminum, and the pointer is an 
aluminum punching of U-cross-section. 
On the other hand, wherever weight 
is required for strength it is present. 
The result is a moving element heavy 


enough not to be delicate, yet light | 


enough to cause no damage to the 
jewels during shipment and to cause 
no wear in use. The ratio of torque 
to weight is claimed to be higher than 
has ever been obtained before in com- 
mercial measuring instruments. The 
meters are therefore highly sensitive 
and accurate without being delicate. 
The fact that the meter element can 
be removed from the case as a unit, 


allows all parts to be inspected with- 


out changing the calibration. The 
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parts can be very easily removed and 
replaced and the absence of moving 
coil or flexible connections makes this 
possible without danger of damage. 

In these meters the previous designs 
of Westinghouse indicating meters 
have been thoroughly revised to elimi- 
nate the effects of temperature 
changes, either of the air or of the 
meters themselves, and inaccuracies 
due to variations in frequency. The 
frequency meters, power-factor meters 
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and synchroscopes are of the well 
known Westinghouse types with the 
added improvements developed for the 
rest of these lines. 

The types SL and TL direct-current 
meters supplement the line of alter- 
nating-current meters and resemble 
them very closely in appearance. They 
have glass covers, the same types of 
eases and similar dial appearance, with 
scales eight inches long. 

The meters operate on the d’Arson- 
val principle, and have.a moving coil 
and permanent magnet, which avoids all 
residual error. They differ, however, 
from most meters employing this prin- 
ciple in having only one gap in the 
magnetic circuit. The moving coil is 
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pivoted at one edge, incloses a circular: 
pole piece, and the other moves. 
through the air gap. With this con- 
struction the moving element can be 
removed and replaced without disturb- 
ing the magnetic circuit, and the en- 
tire magnetic circuit is magnetized,. 
aged and tested as a unit, thus pre- 
venting any variation in the strength. 
The shape of the permanent magnet 
is such as to shield the meter from ex- 
ternal magnetic fields and make it free- 
from effects of nearby conductors. 

The moving coil is mounted on a 
light metal frame, the motion of which 
in the air gap of the magnets produces. 
a damping effect that makes the read- 
ings practically dead-beat. As the coil 
is pivoted at one edge, its weight coun- 
terbalances that of the pointer, result- 
ings practically dead-beat. As the coil 
ment. This leads to long life of pivot 
jewels and accuracy of reading. The 
meters are said to have exceptionally 
high full-load torque. 

The dials of all the meters here de- 
scribed are hand calibrated on white 


eards, thus insuring extremely accu- 
rate scales. 


O 
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COMMISSION NEWS FROM NEW YORK. 
(Special Correspondence.) 

The Public Service Commission, First District, has sent to the 
Board of Estimate and Apportionment a set of resolutions laying 
out a new rapid transit railroad. from the Battery under the East 
River and through Atlantic Avenue, Brooklyn, to connect the pro- 
posed Brooklyn Rapid Transit subways in Manhattan with the 
Fourth Avenue subway in Brooklyn. The proposed route, which 
is laid out to provide one of the new subways to be operated by the 
Brooklyn Rapid Transit Company, under the Wilcox-McAneny re- 
port, will be 1.9 miles long and the cost of construction, it is esti- 
mated, will be about $8,200,000. The new road will be a two-track 
subway under the East River and four tracks through Atlantic 
Avenue. 

The Public Service Commission, in answer to the request of 
the State Senate, has expressed its views on what legislation it 
considers necessary. It has declared that the Public Service Com- 
missions law should be amended so as to prohibit the right of 
review by certiorari of the Commissions’ decrees regarding rates 
and services of public-service corporations, and also that the stock- 
corporation law should be altered so as to place under the approval 
of be Commission the securities to be issued by reorganized com- 
panies . 

The Public Service Commission, Second District, has author- 
ized the Buffalo & Lackawanna Traction Company to expend the 
sum of $196,000, part of the proceeds of the sale of bonds hereto- 
fore authorized, for the purchase of rolling stock and equipment. 
$101,000 of this sum was originally provided for reconstructing a 
bridge over the ship canal and a viaduct over the tracks of the 
Erie Rajlroad; but it is found that it is not necessary that it 
be used for that purpose at this time. The company also has 
$95,000 saved from the amount thought necessary to construct its 
roadbed originally, and it is proposed to devote these two sums 
to the purchase of rolling stock and equipment. 

The Public. Service Commission, First District, gave a hear- 
ing, July 6, at the request of the Board of Aldermen, on a petition 
for the restoration of universal transfers in Manhattan, as they 
bite before the disintegration of the Metropolitan Street Railway 

stem. 

E. G. Connette, transportation engineer to the Commission, 
exhibited a map showing that transfers to the number of 151 have 
been abandoned in Manhattan, while 168 remain in force. 

Assemblyman Mark Goldberg criticised the Commission be- 
cause it was six months after the passage of the bill giving it 
power, in June, 1910, before it ordered any transfers. 


COMMISSION NEWS FROM WISCONSIN. 
(Special Correspondence.) 


The Railroad Uommission has handed down ita, second decision 


res Madison Gas & Electric Company case, reducing rates as 
8: 


Former Net Rate. Present Net Rate. 


ry 14 cents. Primary 12 cents. 
Secondary 8.5 cents. Secondary 8 cents. 
Excess 5 cents. Excess 4 cents. 


_ ‘It is estimated that this cut will reduce the company’s yearly 


revenue about $24,000. No reduction is being made at this time 
in the gas rates. 


i This is the second. reduction made in the company’s rates in 

e last year and a half, the original maximum rate being sixteen 

eat per kilowatt-hour. The reasons given for the further reduc- 

jes are the economies effected by the company in generating power 

aie the past year and the enormous increase of sales brought 

ff ut by the inducements offered to use additional power under 
e Commission's form of rate. 


The Commission finds, for example, that while residence con- 
sumers have increased thirty-four per cent, the number of lamps 
Connected for this class of service has increased fifty-three per 
Sa and the kilowatt-hours sold seventy per cent. The large in- 
Ui of demand and use of current for this class has increased 
— even under the reduced rate thirty-five per cent for the 


Stores have actually decreased their number of lamps con- 
nected, but have increased the amount of current used twenty-five 
Der cent. As an inducement to larger installations, the Commis- 
Sion has changed its rule as to the number of lamps to be con- 
sidered active. Hereafter only fifty-five per cent of all lamps 
over fifty will be considered active. Furthermore lamps used ex- 
a in space used for storing goods are placed at twenty per 

active. 


Some idea of the extent of the reduction in electric rates may 


145 


be gathered when it is stated that one store with an installation of 
201 lamps will have its bills for the year reduced $119.71, and a 
theater with 348 lamps will obtain a reduction of $202.24 for the 
ear.. 
: The Commission finds further that its estimates as to loss in 
revenue to the company under its previous order have been borne 
out during the past year. Applying unit revenues realized in the 
years ended December 31, 1908, and June 30, 1909, to the sales 


for the year under which the new rate has been effective, a de- 


crease in revenue for gas and electric service is noted amounting to 
$18,802 and $18,308, respectively. Of this amount on a 1908-basis. 
$9,431 was a decrease occurring in electric sales due to the new 
rate, and $9,371 due to gas sales. An estimated decrease in earn- 
ings on the basis of this year is estimated in the previous deci-- 
sion for the electric department as $11,429 and for the gas de- 
partment as $6,896, a total of $18,325 as against the $18,802 noted 
above. Similarly the total anticipated cut for the year ending June- 
30, 1909, was $18,881 as against the $18,308 noted above. 

A comparison of the unit costs of the electric plant for the- 
years ending June 30, 1909, and March 31, 1911, is shown in the 
following summary given in the decision: 


Unit Cost Unit Cost. 
Class of No. of Year Year 
Expense. Units. Units. Ending Ending 
; see 31, J one en! 
1909 
Consumer ....cscceceeces Meter ........ 3,809 $7. 
Demand .........ceeeceee Active Lamp eres we 
onths - 504,828 : ; 
Output ...ssssssssssoseso Kuwat , l SEU DO CORE 
ours Sold.1,821,374 ; 
Consumer plus demand. „Active Lamp F POLSET, 02 cents 
. onths - 604,828 10.82 ; 
Total ......cccceceeceeess Kilowatt- ee eee ee cae, 
Hours Sold.1,821,374 7.18 cents 7.782 cents 


-The output.as. referred to, includes all those expenses which 
are proportional to the power generated, while the demand charge 
depends rather on those items involved in the capacity of the 
plant, such as interest on investment, etc., In the customer's 
charge are included the remaining items of expense which depend 
on the cost of giving him proper-service. 

Analysis of the connected load: and: consumption of all of the 
commercial lighting consumers shows the following percentages of 
the total current sold to this class according to the amount sold 
under the primary, secondary and excess rates. Primary 38.59 per 
cent; secondary 36.24 per cent; excess 25.17 per cent. 

i The new rate schedule as ordered by the Commission is as fol- 
ows: 

Primary rate: Twelve cents net or thirteen cents gross per kilowatt- 
er month of ac tive. connected toad. less = the first thirty hours use 

econdary rate: g cents net or nine cents gross per kilowatt- 
ty Hours use per aT of a e eoad a e MA A exi 

Excess rate: Four cents net or five cents gross per kilowatt-hour 


for all current used in excess of the above ninety hours us 
of active connected load. e per month 


COMMISSION NEWS FROM OHIO. 
' (Special Correspondence. ) 


With the change of title of the Railroad Commission of Ohio 
to the “Public Service Commission,” power is given to public: 
service corporations to appeal to the Commission regarding rates 
etc. This is of especial interest in the case of the Toledo Rail 
ways & Light Company, which has been experiencing some rate 
difficulties. The trouble began some time ago when the City Coun- 
cil passed an ordinance making the legal rate to be charged by the 
company for electric lighting eight cents per kilowatt-hour, with 
one-per-cent discount if the bill was paid in a given time. The rate 
charged by the company is nine cents per kilowatt-hour, with & 
ten-per-cent discount for payment within specified time. Imme- 
diately upon the passage of the ordinance by the Council the com. 
pany issued a statement saying that it would not accept the rate 
specified. Since then both sides have been prepared for the ulti- 
mate controversy. City Solicitor Cornell Schrieber filled the local 
newspapers with advice to the people not to pay more than the 
rate prescribed in the ordinance and offers to bring suits to com- 
pel the company to accept that rate. 

The provisions of the recent act are of the utmost importance 
not only to Toledo in the present crisis but to every municipality 
iu the state. Should the company appeal to the Commission, ag 
it is very probable it will do, and the Council's rate is affirmed, 
the company will be compelled to refund to Toledo citizens the 
difference between the old and new rate from the time the Coun- 
cil’s eight-cent figure went into effect. Another important pro- 
vision of the law provides that if the Commission fixes a rate 
satisfactory to the company, the new rate will become effective, 
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unless within sixty days after the acceptance three per cent of the 


electors of the city appeal to the Commission for further re- 
vision. 


IMPORTANT DEVELOPMENTS. 


(Special Correspondence.) 


TO DAM THE ARKANSAS RIVER.—A plan is being consid- 
ered for damming the Arkansas River at the Royal Gorge to secure 
power for a hydroelectric installation. The dam proposed would be 
built west of Canyon City, the power generated being supplied to 
Pueblo, and other manufacturing centers in the Arkansas valley. 


A NEW BRUNSWICK PROJECT.—The Eel River Power Com- 
pany has lately finished the survey of the lakes in the vicinity of 
Canterbury and has also surveyed the site for two dams near Ben- 
ton, N. B. The work was done under the direction of Fred Baird. 
It is the intention of the company to furnish power in Frederickton 
and St. Stephen, Woodstock and other towns and to establish elec- 
tric light and power plants in these towns. The Woodstock and 


St. Stephen plants will probably be established as soon as the com- 
pany erects its new power house. 


LIGHTING AND POWER. 
(Special Correspondence.) 
PAWHUSKA, OKLA.—This city will vote on the issuance of 
$10,000 in electric light improvement bonds. P. 


MACATAWA, MICH.—The new lighting system installed at 
Macatawa Park was recently put in service. 


LISBON, N. D.—The Bemmels Milling Company is considering 
the establishment of an electric light plant here. P. 


CHAMBERLAIN, S. D.—The Citizens’ Light & Power Company 
has asked a vote on the extension of its franchise. 


SCRANTON, PA.—Tungsten lamps are to be installed in the 
station of the Delaware & Hudson Railroad here. 


LAKE CHARLES, LA.—The Electric Construction sompen 
has been incorporated with a capital stock of $25,000. 


SHAWNEE, OKLA.—The Shawnee Gas & Electric Comins is 


to rebuild its power plant which recently burned, causing a loss of 
$150,000. 


NEW YORK, N. Y.—The Call Electric Light & Power Com- 
pany has been incorporated by H. J. Eder, P. J. Eder and E. H. 
Mason. The capital of the concern is $200,000. 


BAY SPRINGS. MISS.—The Bay Springs Electric Company has 
been incorporated with a capital of $10,000. The incorporators are 
C. E. Burnham, L. L. Denson and E. A. Denson. 


BARNESVILLE, GA.—The Central Georgia Power Company 
has notified the local authorities that the power will be REMES 
into the city and ready for use by September 1. 


MACKINAW, ILL.—The City Council has named a worimittes 
to investigate decorative lighting systems in other cities with a 
view to establishing a similar illumination here. 


GIBSON, ILL.—The Electric Light, Heat & Power Company 
was recently incorporated with a capital of $100,000. The incor- 
porators are A. Hood. H. D. Clarke and James Hood. 


MARINETTE, WIS.—The thirty new arc lamps contracted for 
from the Menominee & Marinette Light & Power Company have 
been put in operation, making a total of 121 lamps of this type. 


SHERIDAN, IND.—The City Council has been negotiating 
with out-of-town parties for the sale of the municipal light plant 


The purchasing company will be expected to make extensive im- 
provements. 


NEWPORT NEWS, VA.—This city has voted down a bond issue 
of $150,000 for the erecting and maintaining of a municipal elec- 


tric lighting plant. The total vote for the plant was 350 and there 
were 523 votes against. 


AUGUSTA, GA.—A permit has been issued for the new build- 
ing which is to be erected at the power house. The permit was 
for $120,000. The new power plant will add several thousand horse- 
power to the present plant. 

BALTIMORE, MD—A municipal heating, lighting and power 
plant is being considered. The plant would be installed in con- 


junction with the pumping station and would heat and light the 
City Hall and annexes, and the Courthouse. 


SALT LAKE CITY, UTAH.—The Piute County Electrical Com- 
pany has been incorporated to engage in an electrical lighting sys- 
tem in Piute County. The capital stock is $12,000. M. M. Steele is 


president; Fred Miner, vice president; and Joseph Steele, secretary 
and treasurer. 


MANCHESTER, CONN.—The South Manchester Light, Power 
& Tramway Company is rebuilding its high-tension transmission 
system. The Hartford Electric Light Company furnishes power 
to the company at 10,000 volts, this being transformed to 440 
volts for use in the mills. 

CENTRALIS, WASH.—The erection of the new power plant 
of the Wasbington-Oregon Corporation is progressing rapidly, and 
the work is being pushed to a speedy completion, The cost of the 


new power plant will be about $75,000 and on completion will be 
one of the most modern in the state. 
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CONNERSVILLE, IND.—E. D. Johnson, president of the local 
hydraulic company, is preparing to let a contract to construct a 
dam across Whitewater River and build and equip two electric 
power plants, one on the canal at the old water works and the 
other at the south end of the city, near a mill. 


SOUTH BEND, IND.—-The Indiana & Michigan Electric Com- 
pany is planning to make extensive improvements on its plant, in- 
cluding a large intake pipe from the St. Joseph River to supply 
water for condensing purposes at the plant. Underground con- 
duits will also be placed, the whole costing over $100,00. S. 


GRANITEVILLE, MASS.—The Lowell Electric Light Corpora- 
tion has petitioned the board of selectmen for locations for its 
poles and wires in the villages of Brookside, Westford Centre, 
Forge Village and Graniteville It is thought that the street light- 
ing system will be installed by September 1, if not before. 


IRON MOUNTAIN, PA.—The Peninsula Power Company closed 
the contract for its power machinery. The initial installation of 
the power company will include two turbine water wheels, although 
the flume to be constructed will have room. for five wheels. The 


contract covers generators and all other equipment for the power 
house. 


BARTLESVILLE, OKLA.—The Bartlesville Light & Water 
Company has been sold to Ira L. Kobe of Chicago for $90,000. 
Kobe represented the holders of the second mortgage issue on the 
plant. , Kobe asserts that improvements in accordance with the 


demands of the Oklahoma Corporation Commission will be made 
at once. 


SCRANTON, PA.—A permit has been issued authorizing the 
Scranton Electric Company to erect an addition to its power plant 
on North Washington Avenue at an estimated cost of $70,000. 
The addition is one of the improvements included in the $1,000,000 


worth of improvements announced vy the company in a plan for 
the general betterment of its service 


PASSAIC, N. J—A meeting has been held to determine the ad- 
visability of this city erecting a municipal lighting plant and the 
Mayor and Public Safety Committee have been authorized to en- 
guage an engineer to ascertain the cost of the production and dis- 
tribution of the power current. The engineer is also to advise 


as to the probable cost of placing the wires on prominent streets 
in conduits. 


PHILADELPHIA, PA.—Plans have been completed by John T. 
Windrim for a $50,000 plant for the Philadelphia Electric Company, 
to be erected at Twenty-sixth and Christian Streets. This plant 
will be used for the purpose of supplying extra power to the Phil- 
adelphia Rapid Transit Company, and is one of the innovations 


for the improvement of the transit conditions in this city, as 
planned by the new interests in the company. 


TIFFIN, O.—The Tiffin Electric Company, which controlled the 
power and electric light plants at this place, was absorbed Friday, 
June 29, by the Ohio Light & Power Company, the new concern 
organized by the syndicate owning the Tiffin and several other 
plants. The consolidation was made for the purpose of uniting 
the properties so that an issue of $1,500,000 worth of bonds could be 


secured. The Knickerbocker Trust Company, of New York, holds 
the mortgage. 


KENTON, O.—The plant of the Kenton Electric Company 
has been sold to the Hardin-Wyandot Lighting Company for 
$160,000. The new company will furnish current to Forest, Dun- 
kirk and Upper Sandusky. A new plant to cost $60,000 will be 
begun here at once. Plants owned by the Hardin-Wyandot Light- 
ing Company at Forest and Upper Sandusky are to be dismantled. 
S. M. Blake, of Providence, R. I., representing a number of Eastern 
captalists, and William Roberts, of Cleveland, were interested. 


SAN FRANCISCO, CAL.—On July 1 the City Electric Company 
went under the control of the Great Western Power Company. 
The City Electric Company has a franchise to extend its service 
in all parts of San Francisco, and will enter actively into compe- 
tition with the San Francisco Gas & Electric Company. The Great 
Western Power Company has long had its power wires running 
into Oakland from its plant in Butte County, and the acquisition 
of the City Electric was necessary to increase its distributing ter- 
ritory. . 

TOLEDO, O.—Nearly $25,000 has been raised for a new power 
building and preliminary plans have all been made. The com- 
pany will issue $200,000 worth of bonds, of which one-half is to be 
sold immediately. The owners of the land on which the structure 
is to be reared have agreed to take stock for the land value at par. 
The property as appraised by the real-estate board is worth about 
$90,000. The estimated cost of the buildings complete is $360,000. 
The company will be known as the Toledo Factories Company and 
will be capitalized at $300,000. 

TOLEDO, O.—A company with a capitalization of $1,000, 000 
has been organized to develop the hydraulic possibilities of the 
Maumee and Auglaize Rivers. A statement was made by one of 
the officials that the new company intended furnishing electric 
power to many cities of Northwestern Ohio. Eight counties will 
be included in the territory. One power plant will be erected at 
Maumee, in Lucas County, and another on the Auglaize River at 
Defiance. This plant, it is expected, will furnish 3.000 kilowatts 


The company will be known as the Auglaize Power Company and 
will have its headquarters in this city. 


a 


July 15, 1911 


ELECTRIC RAILWAYS. 
(Spectal Correspondence.) 


ABERDEEN, S. D.—The Aberdeen Railway Company is ex- 
tending its line to Wylie Park. C. 

KEOKUK, IOWA.—The Interurban Railway Company has been 
organized to build a line to Fort Madison. . C. 

WATERLOO, IOWA.—The Waterloo, Cedar Falls & Northern 
is planning the extension of an interurban line to LaPorte City. C. 


ERIN, MINN.—There is an agitation for the construction of 
an electric line to Thief River Falls and thence possibly to Fargo, 
N. D. John T. Lattimore is interested. C. 

FINDLAY, 0.—Service was recently inaugurated over the new 
interurban line between Fostoria and Fremont. Through cars will 
probably be run between Findlay and Cleveland. 

ROCKFORD, ILL.—An electric line costing around $1,600,000, 
connecting Rockford and Dixon, and running through Stillman 
Valley, Oregon and Byron, a distance of forty-two miles, is being 
planned. The population along the line is figured at between 60,000 
and 90,000. 

LOS ANGELES, CAL.—The Pacific Electric Company is spend- 
ing approximately $550,000 in improvements and betterments of 
the system. Additional cars and substation equipment is the larger 
item of expense.in the half million improvement fund. Eighty-five 
new cars will be placed in service to take care of the increasing 
demand for more car accommodation. The cost of these cars 
will be about $400,000. New motor-generator sets are to be in- 
stalled in the substations at Redondo, Pasadena, Playa Del Rey, 
Vineyard and other points. | 


KOKOMO, IND.—The Kokomo, Frankfort & Western Traction 
Company has incorporated for the declared purpose of building 
and operating an electric traction line to connect Kokomo, West 
Middletown, Rushiaville, Forest, Avery, Michigantown and Frank- 
fort. The capital stock is $10,000. The company also proposes to 
build an electric light and power plant for the purpose of supply- 
ing electricity for light and power to the inhabitants of the towns, 
cities and communities through which the road runs. The incor- 
porators and directors are George J. Marrott, Thomas McReynolds, 
L. J. Kirkpatrick, John B. Carter, Lee Hall, J. H. Holliday and 
P. H. Palmer. S 


DALLAS, TEX.—The Stone & Webster Engineering Corpora- 
tion, which is preparing to construct an interurban electric line be- 
tween Dallas and Waxahachie, Tex., a distance of about thirty miles, 
will soon finish securing the right-of-way and will thereupon let the 
contract for construction. The proposed line is to ultimately be 
extended south to Waco and also to Corsicana, and preliminary steps 
lei carrying out these enlarged plans are now in progress. It 
F reported that it is the intention of the Stone & Webster interests 
oe & north and south interurban electric line that will reach 
We Sherman on the north to Galveston on the south, traversing 
i populous portion of the state and affording transportation 
a > many towns of considerable size. The Stone & Webster 
‘a ests are already constructing an interurban electric railway be- 

een Houston and Galveston, fifty-one miles, which will be an im- 
portant link in the proposed line through the state. D. 


TELEPHONE AND TELEGRAPH. 
(Special Correspondence.) 


FAIRMOUNT, N, D.—The Fairmount Rural Tel 
is building a ten-mile line. SaDa Ri 


HUMBLE, TEX.—The Home Tele i 
i . phone Company has been in- 
corporated with a capital stock of $3,500. aki baa 


a FELLOGG, MINN.—The Greenfield Farmers Telephone Com- 
y has been incorporated with a capital stock of $10,000. P. 


local S TESVILLE, TEX.—Improvements are being made in the 
telephone system. The telephone building was remodeled. 


{UMBERLAND, LA.—A new switchboard is to be installed in 
The elephone exchange here and the entire system remodeled. 
approximate cost of the work will be $75,000. 


ae EDDING, CAL.—The capacity of the exchange of the Red- 
& Telephone Company has been increased from 500 to 1,000 


telephones. Improvements involving an expenditure of $3,000 are 
ing made 


vison AP OLK, VA.—The Nansemond County Board of Super- 
Com as granted permission to the Atlantic Coast Telephone 
" pany to construct, operate and maintain its line of poles and 
res along the eounty roads. 
ie WHEELING, W. VA.—The Bell Telephone Company is mak- 
s jap of improvements to its local equipment. A new 
ay oard is being installed at the local central office, and the 
ation of other new and modern equipment will follow. The 
ork will be completed about the middle of August. 
star ONESBORO, LA.—Work on the new telephone plant has been 
3 ted by C. P. Couch, superintendent of construction for the 
eri Telephone Company. The old plant will be taken out 
nd a new and modern system installed. The new system will 
require about 150 poles, and 1,500 feet of cable will be used in the 
usiness part of town. The new plant will cost approximately $3,000. 
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ELECTRICAL SECURITIES. 


99,409 

high Valley Transit gross earnings in June were $99,409, 

an ne ut $3,460. These are the largest gross earnings ever 
reported in the month of June by the railway lines alone. See 
A special meeting of the stockholders of the Unite ate 
Light & Heating Company will be held in Portland, Me., July e 
to vote on a proposition to change the par value of the shares o 
tbe capital stock of the company from $10 a share to $100 a share, 
but without change of the total amount of capital stock, so that 
hereafter capital stock shall be divided into 25,000 preferred and 


150,000 common shares, of the par value of $100 each. 


Subscriptions are being received by the National City Bank of 
New York for the total authorized issue of $30,000,000 Chicago Ele- 
vated Railways three-per-cent five-year gold notes, dated July 1, 
1911. Offering price is ninety-eight and one-half and accrued inter- 
est, yielding five and one-half per cent. Interest is payable January 
and July in Chicago and New York. The notes are callable as a 
whole at par and accrued interest on thirty day’s notice. Henry A. 


` Blair, chairman of the board of directors, in a letter to the bank 


says that the earnings are ample to meet fixed charges, including 
the notes, and that economies of about $1,000,000 should be effected 
by unification. 

The directors of the American Power & Light Company, which 
is controlled by the Electric Bond & Share Company and affiliated 
interests, have authorized an issue of $2,200,000 ten-year six-per- 
cent gold notes dated August 1, 1911. Holders of record as 
of July 24, of preferred stock and voting trust certificates for 
common stock will be allowed to subscribe at par to the extent 
of twenty-five per cent of their holding. The right to sub- 
scribe will expire at the close of business on September 1, 1911. 
The entire amount of notes offered to stockholders has been under- 
written by the Electric Bond & Share Company. The notes are to 
be issued to provide partially and temporarily for a floating debt 
of the American Power & Light Company amounting to $3,359,221, 
as of May 31, 1911, and later to increase its working capital. This 
debt was created by expenditure of funds for water rights and val- 
uable lands necessary for water power developments, by advances 
made to the Pacific Power Company and by the purchase of $400,000, 
par value of the preferred stock of the Kansas Gas & Electric 
company. 

DIVIDENDS. 


Associated Gas & Electric Company, preferred quarterly divi- 
dend of one and one-half per cent, payable July 15. 

Cuyahoga Telephone Company, preferred quarterly dividend of 
one and one-half per cent, payable July 31. 

Railways Company General; regular quarterly dividend of one 
per cent, payable August 1. 

Sierra Pacific Electric Company; quarterly dividend of $1.50 
per share, payable August 1. 


CLOSING BID PRICES FOR ELECTRICAL SECURITIES ON THE LEADING EX- 
CHANGES AS COMPARED WITH THE PREVIOUS WEEK. 


NEW YORK. Jul ; 
Allis-ChalmerS common ,.,...ccccccccvecencccesescsasecececs A TA S 
Allis-Chalmers preferred Pe ee ee ee ee 2 re ee ee ee ee ee ey 28% 29% 
Amalgamated Copper ........ eer Tore E E ee ee ~ 69% 6914 
American Tel. & Cable ......ssssecsoseressossosssesesssenon *78 *78 
American Tel & Tel- cen ies sis sw sae de ca by Wiis Sede 0 ce eewa 138% 139% 
Brooklyn Rapid Transit .....seessseesseosehñecsossssenvssosso 82% 81% 
General Electri cscri resenestei enro oiee ESENE E een 163 161 
Interborough-Metropolitan common ©.essseseveseresssersnao 17% 17% 
Interborough-Metropolitan preferred 2... ...c cece ees cccccece 50 50 
Kings County Electric 254 ccd vs won aks ee ee We Seiwa nad den 129 129 
Mackay Companies (Postal Telegraph and Cables) common. 88% 89 


Mackay Companies (Postal Telegraph and Cables) preferred 73% ” 74 
35 


Manhattan Elevated .....escccsccsnsaccccucesevescscesascuce 1 133 
Metropolitan Street Railway ..........c ccc ccc c cece cc eccn cons #18 #18 
New York & New Jersey Telephone....................0005 103 103 
Pacifc Tel & Telk acarcis esse wra eie sews doce ie Be wwe ceed dng ase 472% 494 
U. S. Steel COMMON ..essessessesosneroserossosesesrossesssna 18% 78% 
U. S. Steel preferred cscs ece sa. sesh et iers AANA OS ew eas 118 118% 
Western Union ..c.cccccascsegseccrvcsucssccerseensescescesas 79% 78% 
Westinghouse common ...... Rie AAR aire he dusn epee eae aati ce 6% 7154 
Westinghouse preferred ......sesoesesessensesscesesssvonena. *111 111 
*Last price quoted. eee 

STON. , 
American Tel & Tel i oct tote detec o nitrat n AK Si P Tau 
Edison Elec. Illuminating ......... cc ccccececcccecsesececee, 281 280 
General Electric (ex-dividend) 2.2... .. ccc cece ccc cece eee enace 160 161 
Massachusetts Electric COMMON LL... cee eee ccc cc cece cece ene 22% 29% 
Massachusetts Electric preferred........... ccc cece cece e eee 9334 9314 
New England Telephone ..aeesssuessossosesnossessonesesson.. 145% 145 
Western Tel. & Tel. COMMOMN........ 0.0... cece cece cece ccc eee 18 18% 
Western Tel. & Tel. preferred. ....... ccc ce cee eee 96% 96% 

PHILADELPHIA 
uly 

American Railways .......cccccccccccccceecsteectetcecnccce d a T 
Electric Company of America 22... .. cece cece cece eee ee aes 12% 12 
Electric Storage Battery common............ceecececee eee. 5414 53% 
Electric Storage Battery preferred........... ccc cece cence 5414 53%, 
Philadelphia Electric. ......cccceee cece eee see te tee ee cece, 17% 174 
Philadelphia Rapid Transit ...........ccccceevescececceell. 203% 1917 
Philadelphia Traction ....sessssesasesssesseesvesssosnsanena S4 86 $ 
nion Traction ecese te onin essay e EAAS EE E E S 49% 49 


July 10. July 3. 
87% 85 


Chicago Railways, Series low... ce ccc cece cece ccc c eee erence 
Chicago Railways, Series lesb. eee us he Oa eae eed ak ee eae 
Chicago Subway 
Chicago Telephone 3.4 caress wes cee eS Seb eee eee eee Oya eens 120% 121 


Commonwealth Edison 2.6 eos Ae BOS Sn ORR ae Rew eS ead 134% 129% 
Metropolitan Elevated COMMON oo... ccc eee ee eee tae e eee nes = 25 
Metropolitan Elevated preferred oo... cece cece c eee cee eee Tit T4 
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PERSONAL MENTION. 


THOMAS A. EDISON has been elected an honorary member 
of the Automobile Club of Paris. 


SAMUEL INSULL, president of the Commonwealth Edison 


Company, of Chicago, sailed recently for a four weeks’ trip to 
London. 


CARL R. GRAY has been elected president of the Spokane & 


Inland Empire Railroad Company. Mr. Gray succeeds Jay P. 
Graves, resigned. 


W. C. HORNBERGER recently read a paper entitled “The Gen- 
eral Education of an Engineer,” before the Science Club of the 
Phoenix Union High School, of Phoenix, Ariz. 

CHARLES A. PARSONS, inventor of the steam turbine which 
bears his name, was knighted upon the occasion of the coronation 
ceremonies in London. He is an honorary member of the Insti- 
tution of Electrical Engineers and a fellow of the Royal Society. 


W. L. CANDEE, president of the Okonite Company, on Satur. 
day of last week took an aeroplane flight at Garden City, Long Is- 
land, with Thomas Sopwith, the English aviator. Captain Candee’s 


weight is 260 pounds, but the aeroplane carried the weight of the 
two men without difficulty. 


THOMAS DOWNS, of Springfield, Ill., has been named by the 
State Board of Charities as consulting engineer and will have 
charge of the electrical and mechanical work at the seventeen 
charitable institutions of the State of Illinois. Considerable new 


electrical work will be done as the result of appropriations made at 
the last session of the legislature. 


JAMES A. EWING, director of naval education in England 
and author of the well known work on “Magnetic Induction in Iron 
and Other Metals,” was the recipient of coronation honors on the 
occasion of the recent festivities in London. He is a fellow of 
the Royal Society and was formerly professor at Cambridge. Pro- 
fessor Ewing was made a Knight Commander of the Bath. 


LOUIS H. EVANS and HUGH PATTERSON have been ap- 
pointed special engineers by the Chicago Association of Commerce 
to prepare plans for the complete electrification of all steam ter- 
minals in Chicago. Mr. Evans was formerly chief engineer of 
the Chicago Junction Railway, and Mr. Patterson supervised the 
electrification of the Pennsylvania terminals in New York. 

H. F. GURNEY, one of the widely known electric elevator 
men of the country, has had an interesting connection with this 


industry. Back in the early nineties when Otis and Eickemeyer, 
Sprague and Pratt were develop- 


ing the electric elevator, H. F. Gur- 
ney, at that time a young graduate 
of -Stevens Institute, entered the 
employ of the Sprague Elevator 
Company. It was a period when 
faith in the smooth running high- .. 
speed hydraulic elevator was firm- 
ly established and the electric ele- 
vator was in his infancy. The 
worm-gear drum-type electric ma- 
chine first installed by Otis in 
1889, an evolution of the worm- 
gear steam passenger elevator, 
seemed unfit for any but moderate 
loads ard speeds and the hydraulic 
elevator was without a real com- 
petitor until Frank J. Sprague in- 
troduced the Sprague-Pratt hori- 
zontal-screw multiple-sheave ma- 
chine. The first important Sprague 
installation was in the then “tow- 
ering” Postal Telegraph Building, 
New York. Previous to this Mr. 
Gurney had allied himself with the 


e H. F. GURNEY. 
Sprague Company and his subsequent career i.as been closely iden- 


tified with the development of the electric elevator. From this 
time on the field of the electric elevator rapidly broadened, and 
coincident with this growth, was Mr. Gurney’s rise in the Sprague 
organization. He was successively draughtsman, chief draughts- 
man, shop superintendent, construction superintendent and gen- 
eral superintendent of construction for the Sprague Elevator Com- 
pany and its subsidiary the Metropolitan Electric Construction Com- 
pany. When in 1898 the principal elevator companies, including the 
Sprague, were combined under the corporate title of the Otis Eleva- 
tor Company, Mr. Gurney was appointed assistant superintendent of 
construction, and later general superintendent of construction in 
charge of all work east of Chicago including not only electric 
machines, but also hydraulic, plunger, steam and belted. Among 
the notable installations made under his direction were those in 
the Broad Exchange, Metropolitan Life and Park Row Buildings 
and the Waldorf-Astoria Hotel in New York. In 1905 Mr. Gurney 
acquired the controlling interest in the National Elevator & Ma- 
cnine Company, of Honesdale, Pa. This company, under Mr. Gur- 
ney’s Management, has met with increasing success. The business 
has been conducted as the National Elevator Company, but on 
June 1 the Gurney Elevator Company, of New York, and the Gur- 


ney Electric Elevator Company, of Honesdale, Pa., and Boston, 
succeeded to the old company. 
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A. N. FOX, advertising manager of the Benjamin Electric Man- 
ufacturing Company, Chicago, has just returned from a three weeks’ 
combined business and pleasure trip to the Pacific Coast. 


Mr. 
Fox reports that the prospects for a large fall trade are exceed- 
ingly promising in the West. 


HERBERT B. BROOKS, who is head of the section for test- 
ing electrical instruments in the Bureau of Standards, has been 
appointed a special representative of the Bureau of Manufactures, 
Department of Commerce and Labor, to investigate certain phases 
of the electrical industry in Europe. He will leave this country 
about August 1, and be gone for six months or a year. He will 


pay particular attention to the manufacture of electrical instru- 
ments abroad. 


EVAN J. EDWARDS has recently been appointed associate 
engineer in the engineering department of the National Electric 
Lamp Association, Cleveland, O. Mr. Edwards was instructor in 
electrical engineering at the Massachusetts Institute of Technol- 
ogy for three years after his graduation from the University of 
Iowa, in 1907. For the past year he has been in charge of the 
course of instruction in illuminating engineering which is given 


to new technical graduates coming with the National Electric 
Lamp Association. 


J. G. HENNINGER, of Cleveland, O., delivered an address on 
“Jewelry Store and Window lllumination” on June 27 at the annual 
convention of the Ohio Retail Jewelers’ Association, which was 
held at Cedar Point, O., June 26-28. Mr. Henninger’s paper dealt 
with the various factors to be considered in the choice and loca- 
tion of lamps and of reflectors for satisfactory and efficient results. 
The talk was illustrated by stereopticon views and was supple- 


mented by a demonstration of several types of reflectors, showing 
their respective fields of usefulness. 


OBITUARY. 


A. J. LAMB, assistant cashier for the Toledo Railways & 
Light Company, died in Toledo, Ohio, on July 7, after an illness 
extending over four weeks. Besides his mother, he ieaves a wife, 
brother and three sisters. He was a member of the Toledo Lodge 
of Elks and of the Toledo Cadets’ Veteran Corps. 


WILLIAM. P. SCULLY, manager of the Wall Street branch of 
the Western Union Telegraph Company, died, on June 29, at his 
home in Brooklyn, of a complication of diseases. Mr. Scully, who 
was in his fifty-third year, was for thirty-five years in the employ 


of the telegraph company. A widow, two daughters and two sons 
survive him. 


AUGUSTUS W. MOTT, son of Jordan L. Mott and grandson of 
the founder of the Mott Iron Works, died, July 2, at his father’s 
home, of melanotic cancer. Mr. Mott was fifty years old and un- 
married. He was vice-president of the Mott Iron Works and his 


recreation was yachting. He had been a member of the New York 


Yacht Club for twenty-one years. He was a member, also, of the 
Larchmont Yacht Club and the Lambs Club. 


N. WETMORE HALSEY, head of the banking house of N. W. 
Halsey & Company, of New York Uity, died July 1, at New 
London. Conn. Mr. Halsey organized the firm which bore his 
name. and its business extended until it now has offices in Chicago, 
Philadelphia and San Francisco, as well as in Manhattan. He was 
a director of the Electric Properties Company, Netherlands Tram- 
ways Corporation, and the Pacific Gas & Electric Company, of San 
Francisco. Born in Forreston, Ill., in 1856, Mr. Halsey was edu- 
cated at Beloit and the Union College of Law in Chicago, and prac- 
tised law until 1886 in Chicago, when he became associated with 
N. W. Harris & Company, bankers. He traveled extensively, in- 
vestigating and reporting on public and corporate securities as in- 
vestments. He was resident partner for ten years in New York 
city for the banking house of N. W. Harris & Company., 


LEGAL NOTES. 


CANNOT GRANT EXCLUSIVE FRANCHISES.—The Supreme 
Court of Nebraska holds that cities and villages cannot grant ex- 
clusive franchises to public service corporations unless authorized 
by the legislature so to do, and that the legislature of that state 
has not authorized cities and villages of less than 5,000 inhabitants 
to grant exclusive franchises to telephone companies to regulate 
and maintain poles and wires and a general telephone system upon 
the streets and alleys and within the corporate limits of such cities 
and villages.—May vs. City of Gothenburg, 130 N. W., 566. 


SUNDH CASE DECIDED.—In an opinion filed in the United 
States Circuit Court in the suit of Sundh Electric Company against 
the Interborough Rapid Transit Company for an infringement of 
United States patents on an electric controller in the compressor 
plant for operating a signal system, Judge Hazel holds that the 
electric company has thoroughly established its right to the pat- 
ent in question and that the device used by the Interborough 
Company is an infringement of those rights. Suit will now be 
begun against the Interborough Rapid Transit Company for a per- 
petual injunction and accounting, damages and costs. 


DUTY AND LIABILITY OF AN ELEGTRIC LIGHT COMPANY. 
—In a case where a woman received a heavy charge of electricity 
while attempting to turn on the current in a droplight, the Supreme 
Court of Alabama says that an electric light company is not an 
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insurer against danger or injury in any event; but where it affords 
the means for the service and undertakes to supply the light, in- 
stalling wires and apparatus, it is obligated to use a degree of care 
commensurate With the risks and dangers involved to send a safe 
current into the building, and a patron. has.a right to. assume that 
such a current as is consistent with the proper rendering of the 
service contracted for will be used. It is also the duty of such a 
company to make reasonable and proper inspection of its appliances, 
though this duty does not contemplate such inspection as would ab- 
solutely forestall injuries. A company having installed the wires 
and appliances to convey into a building electricity for domestic 
and lighting purposes and uses, and injury having attended its pres- 


ence and use, as above stated, the doctrine of res ipsa loquitur, or 


the matter speaks for itself, as indicative of negligence, applies to 
cast on the company the burden of negativing its negligence. There 
occurs to the court no reason why there should be any difference 
in the shifting of the burden in cases where the injury is suffered 
in a public way, and where, under the conditions suggested, the in- 
jury is suffered on private premises served with electricity by 
means of wires and appliances furnished by the company.—Alabama 
City, Gadsden & Attalla Railway Company vs. Appleton, 54 So., 638. 


INDUSTRIAL ITEMS. 


THE INDIAN REFINING COMPANY, New York, N. Y. an- 
hounces that its general and executive offices will hereafter be 
located at No. 17 Battery Place, New York City. 


THE DELTA-STAR ELECTRIC COMPANY, 617 West Jackson 
Boulevard, Chicago, Ill., has prepared standard pages for catalogs 
which will be distributed to jobbers and dealers. These pages con- 
tain data and prices on the various Delta-Star high-tension, train- 
lighting and Mazdalite-lighting units. 


THE HOLOPHANE COMPANY, Newark, O., announces that 
the Boston office, in charge of H. C. Jones moved into new quar- 
ters on June 26. The present address of the office and stock rooms 
is No. 10 High Street. Announcement is also made of a change in 
location of the company’s New York office to No. 16 East Fortieth 
Street. : 

THE WESTINGHOUSE ELECTRIC & MANUFACTURING 
COMPANY, Pittsburg, Pa., reports among other orders, one for 
three substation equipments, consisting of nine 110-kilovolt-ampere, 
33,000-volt, ofl-insulated self-cooling transformers, three five-panel 
switchboards, and the necessary lightning protective apparatus. 


THE COMBUSTION APPLIANCES COMPANY, Chicago, Ill, 
has started the publication of a house organ, under the title, “The 
Coapco Comet.” The company manufactures C0, recorders, gas 
calorimeters, gas analysis instruments, and many other specialties 
applicable to factories, industrial plants or power stations seeking 
fuel economy. 

THE W. H. ZIMMERMAN COMPANY, Chicago, Ill., has repro- 
duced illustrations on a postal card, of different phases of the 
work of construction on the Lansing, Grand Ledge & Western 
Railway. The company designs light and power plants of all 
kinds, manages and operates properties, and also makes investiga- 
tions and reports. 

THE ALLIS-CCHALMERS COMPANY, Milwaukee, Wis., is dis- 
tributing Bulletin No. 1076, devoted to its line of power transform- 
ers. This bulletin contains a very complete description of the 
theory underlying the construction of power transformers and 
shows illustrations of the various details of manufacture. Tables 
of efficiency and heating are also included. 


_ THE FEDERAL SIGN SYSTEM (ELECTRIC), Chicago, Ill., 
includes a descriptive article on the new Harper Memorial Library 
of the University of Chicago, in the July issue of The Federalist. 
In this building Federal adjustable floor boxes were used exclu- 
sively. and illustrations of this type of box, with drawings showing 
the scheme of adjusting are included in the publication. 


THE PACIFIC ELECTRIC HEATING COMPANY, Ontario, Cal., 
designates the June number of Hot Points as the “Bride’s Number.” 
Several valuable hints to salesmen are noted together with some 
Suggestions for placing irons. The success of the recent “Hot- 
point Day” is attested by a number of letters which were sent in 
to the company from cities where the idea was carried out. 


G. L. SIMONDS & COMPANY, Chicago, Ill., has ready for 
gratis distribution a valuable little publication entitled, “Economi- 
cal Steam Production,” which is a scientific and practical treatise 
on soot and the modern methods of its removal from steam boilers. 
The book describes the Vulcan soot cleaner, a product of the com- 
pany, and illustrates prominent boiler installations in which these 
Cleaners are used. 

THE EMERSON ELECTRIC MANUFACTURING COMPANY, 
St. Louis, Mo., has issued bulletins No. 3142, 3143 and 3709 de- 
scribing small motors for various purposes. Bulletins 3142 and 3143 
list single-phase alternating-current motors, the former including 
Pa back-geared motors, ranging in size from one-third to one- 
a horsepower, The motors described in the latter are without 
ack gears and are in sizes from one-twentieth to one-half horse- 
power. Electric buffing lathes described in bulletin No. 3709 are 
Made for either alternating or direct current. 

Ger LLGEMEINE ELEKTRICITATS-GESELLSCHAFT, Berlin, 
permed has issued a comprehensive bulletin describing its elec- 
rically-driven winding machine. Numerous 'ustrations are given 
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of installations with tabulated information relating thereto. Per- 
formance curves are also given. A second publication deals with 
depth indicators and safety apparatus. The Leonard system of 
control is extensively used. 

- THE. UNTED STATES ELECTRIC COMPANY . has issued in 


its bulletin No. 502, some suggested rules for telephone train dis- 


patching. Thse rules are a compilation of the requirements which 
have been generally adopted by the majority of American rall- 
ways which have installed telephone train dispatching. As re- 
flecting the consensus of judgment of users, these rules are of 
interest to roads contemplating the change to telephone dispatch- 
ing. Some general instructions governing the use of the telephone 
in railroad service follow and it is believed that, as simple as some 
of these appear, they have an important hearing on the efficient 
operation of a railway telephone installation. 


THE LEEDS & NORTHRUP COMPANY, Philadelphia, Pa., 
has issued catalogs Nos. 20 and 72. The first, describing and 
listing moving-coil galvanometers, gives an account of the theoreti- 
cal considerations involved in the design and use of galvanometers, 
together with the details of construction of the company’s instru- 
ments. A second part of the publication lists and describes the 
various types of instruments and includes a number of illustrations. 
Catalog No. 72 lists the A. C.D. C. Comparator. With this instru- 
ment alternating-current ammeters and voltmeters can be cali- 
brated rapidly and accurately, from one-twentieth ampere up in 
the case of the former and from five volts up in the case of the 
latter. 


THE ELECTRIC STORAGE BATTERY COMPANY, Philadel- 
phia, Pa., has received a contract for equipping thicty-dive Rew cars 
for the Dry Dock, East Broadway & Battery Railroad Company 
of New York with storage batteries. The work will begin in 
August and will be continued at the rate of about seven cars per 
week. One of the officials of the company states that he believes 
the order is the forerunner of a much more extensive use of 
storage batteries for urban transportation in cases where trolley 
competition is absent or objectionable, as is the case with the 
New York line in question. The Exide batteries to be used in this 
contract are the latest type to be placed on the market by the 
Electric Storage Battery Company. 


THE BENJAMIN ELECTRIC MANUFACTURING COMPANY, 
Chicago, Ill., has placed on the market a new “friction-drive” screw- 
driver which has found much favor among electricians and is 
being handled by the leading supply dealers, In this screwdriver 
the surfaces between the cap and handle engage with the ordinary 
working pressure used in driving the screw. The spring in the 
handle releases the friction when the pressure is withdrawn on the 
reverse movement, and the hand with the rotating cap returns with 
out backing the screw. Screws may be driven in either direction 
without readjustment. The rotating swivel cap moves with the 
hand, therefore does not chafe or blister it. There are few parts, 
and only the best materials are used in its construction. 


THE GENERAL ELECTRIC COMPANY, Schenectady, N. Y., 
has just issued bulletin No. 4845 containing illustrations and de- 
scriptive matter in considerable detail on its horizontal steam-tur- 
bine generators cf from 100 to 1,000 kilowatts capacity at 3,600 
revolutions per minute, which is the maximum speed possible for 
use with sixty-cycle alternating-current generators. These units 
are particularly adapted to industrial and lighting plants requiring 
the economical generation of a moderate amount of power. In 
bulletin No. 4818 are described that company’s flange couplings 
and flexible couplings. Bulletin No. 4846, also just issued, contains 
such information as will enable the prospective customer to select 
intelligently the switchboard panels best suited to his needs. Bul- 
letin No. 4850 describes the new drawn-wire tungsten filaments 
with which Mazda lamps are now equipped. Bulletin No. 4852 con- 
tains a description of the company’s standard fifty-ton locomotive 
and its equipment, and a statement of features of construction 
which have made it particularly suitable for the requirements of 
the heaviest interurban roads. The bulletin contains, also, an in- 
formation sheet for the use of those considering the adoption of 
such a locomotive. 


DATES AHEAD. 
National Electrical Contractors’ Association. 
N. Y., July 19-21. ' 
Ohio Electric Light Association. Annual convention 
Point, O., July 25-28. ~ Cedar 
Indiana Electric Light Association, Annual conventi 
Bend, Ind., August 23 and 24. fon, South 
International Association of Municipal Electricians 
convention, St. Paul, Minn., September 12-15. 
International Municipal Congress and Exposition 
September 18-30. ` * - Chicago, m., 
American Electrochemical Society. Twenti 
Toronto, Canada, September 21-23. 
Iuminating Engineering Society, 
Ill., September 25-27. 
American Mining Congress. 
cago, Ill., September 25-30. 
American Electric Railway Association ; 
Atlantic City, N. J., October 9-13. » Annual convention, 
Association of Railway Electrical Engineerg 
tion, La Salle Hotel, Chicago, November 6-10. l 


Niagara Falls, 
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eth general meeting, 


Annual convention, Chicago 


Thirteenth annual meeting, Chi- 


Annual conven- 
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RECORD OF ELECTRICAL. PATENTS. 


Isaued (United States Patent Office) July 4, 1911. 


996,606. GROUNDING CLAMP. Mark H. Bodley and Frank T. 
Kleffman, Altoona, Pa. Filed Nov. 21, 1910. A corrugated 
strip of sheet-metal is bent around the upper and lower sides 
of several parallel horizontal wires to be grounded. Bolts se- 
cure the upper and lower parts of the strip between each pair 
of wires and a ground wire is connected to the lower end of 
the strip. 

996,615. ELECTRIC SWITCH. Henry J. Carrigan, Buffalo, N. 

Y., assignor to Auto Safety Specialty Co. Filed Aug. 9, 1909. 
Comprises an annular row of fixed contacts, a rotable contact 
arm adapted to engage wita one or another of these contacts, 


and a rotatable baffle provided with a cam whereby the con- | 


tact arm may be disengaged from the fixed contact. 

996,616. TIME SWITCH. James Mack Chappel, Dallas, Tex. 
Filed Sept. 21, 1908. The switch is operatively connected to 
a motor, which is held inactive until the lock mechanism 
releases it so as to actuate the switch. 

996,618. FIRE ALARM. Alfred W. Comrack, Olyphant, Pa. Filed 
June 12, 1909. The expansion of a liquid in a tube overbal- 
ances a lever that releases a spring motor which closes an 
electric alarm circuit. 

996,620. ATTACHMENT PLUG. James S. Crossley, Solvay, N. 
Y., assigncr to Pass & Seymour, Inc., Solvay, N. Y. Filed 
Nov. 30, 1908. Consists of a porcelain cap and base, each hav- 
ing a pair of contacts of which one is resilient so as to join 
with a snap. 

996,633. RAIL JOINT. William D. Forsyth, Youngstown, Ohio. 
Filed Nov. 7, 1910. An insulated joint has sheets of insula- 
tion between the fish-plates and rails. 

996,647. PROJECTING APPARATUS. Sydney Julian Jacobson, 
Washington, D. C., assignor to John H. Bruninga, Washington, 
D. C. Filed Oct. 14, 1909. Combined with a casing, a set of 
electrodes therein arranged to form an arc and regulating 
means for the electrodes are means for projecting an image 
of the arc and electrodes on a screen at one side of the lantern. 

996,675. MINER’S LAMP. Grant I. Rawson and Llewellyn B. 
Shultz, St. Louis, Mo., assignors to Pilley Packing & Flue 
Manufacturing Co., St. Louis, Mo. Filed Mar 7, 1910. Has a 
hook passing through the casing and provided with a loop 
within, a lamp socket clamped against the loop, a lamp in the 
socket, and a non-frangible insulating filling within the cas- 
ing and surrounding the socket. 

996,676. SECONDARY BATTERY. Grant I. Rawson and Llewellyn 
B. Shultz, St. Louis, Mo., assignors to Pilley Packing & Flue 
Brush Manufacturing Co., St. Louis, Mo. Filed Jan. 9, 1911. Is 
provided with a doubly lined cell and a thick block of insulat- 
ing material for a cap through which pass the cell terminal 
connections. 

996.701 AUTOMATIC CUT-OFF FOR AERIAL TELEPHONE 
LINES AND THE LIKE. Louis W. Carroll, Anamosa, Iowa. 
Filed May 24, 1907. Combined with a divided aerial conduc- 
tor is an impedance coil in circuit with the parts of the con- 
ductor, and a variable resistance shunt between the terminals 
of the coil, the resistance of the shunt being controlled by the 
hygrometric condition of the atmosphere surrounding the con- 


ductor. 

996,713. FREQUENCY-MEASURING INSTRUMENT. Robert 
Hartmann-Kempf, Frankfort-on-the-Main, Germany, assignor to 
Hartmann & Braun Actien-Gesellschaft, Frankfort-on-the-Main, 
Germany. Filed May 31, 1907. Combined with means for pro- 
ducing alternating magnetic impulses in a resonating body ex- 
posed to the impulses and responding to those of a certain fre- 
quency, a permanent magnet counteracting the magnetic im- 
pulses of one direction, a direct-current coil on the permanent 
magnet, and means to energize this coil. 

996.715 SIGN. Harry Hoag, Fort Worth, Tex. Filed Oct. 18, 1909. 
Incandescent lamps are arranged in a casing so as to illuminate 
prismatic letters in its front wall. 

996,755. TRANSFORMER. Charles Le G. Fortescue, Wilkinsburg, 
Pa., assignor to Westinghouse Electric & Manufacturing Co. 
Filed July 6, 1908. Has insulating barriers between its high 
and low-tension coils and a terminal bridge of inverted U- 
shape attached to and supported by the barriers. 

996,758. ELECTRIC HEATING DEVICE. William S. Hadaway, 
Jr., East Orange, N. J., assignor to Westinghouse Electric & 
Manufacturing Co. Filed July 24, 1908. The heating unit for 
an electric flat-iron consists of an insulating plate having edge 
notches and a central opening, a conducting ribbon disposed 
as a double helix upon the faces of the plate and engaging the 
bases of the notches and the side walls of the opening. 

996.762. ELECTRIC MACHINERY. Karl Hertwig and Friedel 
Collischonn, Frankfort-on-the-Main, Germany, assignors to 
Electricitiits Actien Gesellschaft vorm. W. Lahmeyver & Co., 
Frankfort-on-the-Main, Germany. Filed May 6, 1903. A motor 
is connected to a booster for a storage battery. An auxiliary 
exciter for the booster controls its field so that the booster 


may cause the battery to discharge into the motor. 

996,764. PRIMARY BATTERY. Charles E. Hite, Burlington, N. 
J. Filed Aug. 16, 1906. Is composed of two receptacles, one of 
which is divided into compartments or cells by plate electrodes 
suitably coated on one side with impervious material, all such 
electrode-plates except one having a zinc plate attached there- 
to by an aluminum connection. 

996,770. COMBINED TELEPHONE AND SBLECTRIC LAMP. 
Frederick J. Kerbel, New York, N. Y. Filed Mar. 27, 1908. 
A portable lamp standard carries a bell-shaped reflector above 
the lamps, a transmitter in the upper part of the bell and 

_ gwitchhook for the receiver near the middle of the standard. 

996,782. INSULATOR. William S. Moore, Princeton, Ill. Filed 
Nov. 22, 1910. An insulator for crossing wires has a groove 
across each of its two faces to receive the line wire and a 
corresponding hole through the body of the insulator through 
which a tie wire is passed and secured about the line wire. 

996,786. ELECTRICAL CASH REGISTER WITH DISTANT INDI- 
CATION. William H. Muzzy, Dayton, Ohio, assignor to Na- 
tional Cash Register Co., Dayton, Ohio. Filed Dec. 26, 1903. 
The combination with a series of setting elements, of a series 
of contact pieces controlled thereby, a series of indicators con- 
trolled by the contact pieces, devices for breaking the circuit 
when the indicators have become set, and a magnetic holding 
device for the contact pieces included in the circuit. 

996,804. ALARM INDICATOR FOR BOILING PURPOSES. Georg 
Schumacher, Wermelskirchen, Germany. Filed Nov. 22, 1909. 
The escape of steam upon a support decomposes the latter, 
thus closing an alarm circuit. | 

996,805. CASH REGISTER WITH DISTANT INDICATION. Wil- 
liam F. Schweiger, Dayton, Ohio, assignor to National Cash 
Register Co., Dayton, Ohio. Filed Feb. 19, 1904. Includes a 
series of keys, a series of contacts controlled thereby, a series 
of movable indicators, solenoid actuators for moving the indi- 
cators from a position indicating the previous transaction to 
a position indicating the characteristics of the last entry in 
the register and retaining same in said position until a suceed- 
ing operation of the register, and solenoid stops for arresting 
the indicators. ° 

996,822. BRIDGING BLOCK FOR DYNAMO-ELECTRIC MA- 
CHINES. Frederick William Young, East Orange, N. J., assig- 
nor to Crocker-Wheeler Co., Ampere, N. J. Filed Apr. 21, 1910. 
A slot-closing bridging work consists of an arc shaped iron 
core with an insulating covering and an enveloping helix of 
iron wire. 

996,833. ELECTRIC TOOL. Charles B. Coates, Chicago, Ill., as- 
signor to Chicago Pneumatic Tool Co., Chicago, Ill. Filed July 
20, 1908. A portable electric trade drinu has a pilot switch 
mounted on it and in circuit with it, but not on the machine, 
is a magnetically controlled main switch which opens the cir- 
cuit when the work is done or the load reaches a predetermined 
limit. 

996,844. FASTENING DEVICE FOR ELECTRICAL SIGN-RE- 
CEPTACLES. Edgar H. Freeman, Trenton, N. J., assignor to 
E. H. Freeman Electric Co., Trenton, N. J. Filed Apr. 1, 1910. 
Comprises a resilient socket member fitted to the supporting 
element and formed with a taper, and a coupling member 

arranged to wedge the receptacle body in tu- socket member. 

996,848. VAPOR-RECTIFIER SYSTEM. Charles M. Green, Lynn, 
Mass., assignor to General Electric Co. Filed Aug. 11, 1905. 
An alternator supplies current to mercury-arc rectifiers through 
transformers. In series with the direct-current side of one 
rectifier is a field winding and regulator for the alternator 
which is arranged to maintain a constant current for the 
lamps. 

996,849. ARC LAMP. Geoge M. Guerrant, Danville, Va., assignor 
of one-third to William R. Guerrant and one-third to Joseph 
Overton Boatwright, Danville, Va. Filed Apr. 15, 1910. Two 
electrode disks are set at an angle so as to contact at their 


point of engagement with a cylindrical control member driven 
by a spring motor. 


996,850. COMBINED OZONE GENERATOR AND INHALING AP- 
PARATUS. Robert P. Guiley, Akron, Ohio. Filed Mar. 14, 
1910. 


Ozone is electrically generated from air that is blown 

through the machine by a fan and then passes through an 
oil bath to the mouthpiece. 

996,851. CIRCUIT-INTERRUPTER. Ford W. Harris, Wilkinsburg, 
Pa., assignor to Westinghouse Electric & Manufacturing Co. 
Filed Oct. 8, 1910. An oil switch in which the contacts are 
separated by a rotary motion. 

996,853. TERMINAL FOR ELECTRIC WIRES. Gustave L. Herz, 
New York, N. Y. Filed Feb. 10, 1910. Comprises a spring 
yoke fitted to be attached to a wire and a screw-eye, the yoke 
being provided with arms having convex adjacent faces for 
snap engagement with the screw-eye. 


996,862. ELECTRIC RESISTOR. Rudolf Kraus, 


Hamilton, On- 
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tario, Canada, assignor of one-half to Alexander Loquin, West 
Allis, Wis. Filed July 14, 1910. Includes spaced’ end frames, 
a number of sets of spaced conducting plates arranged in 
groups between the end frames, a resistance member inter- 
posed between the plates of each group, spacing members 
formed of non-conducting material separating one group from 
an adjacent group, and tie rods piercing the end frames for 
holding the several parts in assembled position. 

996.865. VAPOR ELECTRIC APPARTUS. Osias O. Kruh, 
Schenectady, N. Y., assignor to General Electric Co. Filed 
Jan. 9, 1904. A mercury-vapor tube which has an inclined con- 
densing chamber over each of its electrodes. 

996.874. RELAY. William V. Moak, Schenectady, N. Y., assignor 
to General Electric Co. Filed Oct. 21, 1908. Relates to the 
construction of binding-posts for the relay to prevent their 
rotation, 

996.876. JUNCTION BOX. Matthew J. Myers, Syracuse, N. Y., 
assignor to B. Ives Cooper, Syracuse, N. Y. Filed Nov. 26, 
1907. Renewed Apr. 29, 1911. Is provided with an insulating 
cap with openings closed by frangible closures, the entire 
cap being covered by a thin veneer of glaze. 

996.878. INSULATING BUSHING. Louis C. Nichols, Milwaukee, 
Wis., assignor to Allis-Chalmers Co. Filed Oct. 25, 1909. A 
bushing for the entrance of a conductor to © high-potential ap- 
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996,755.—TRANSFORMER CONSTRUCTION. 996,848.—RECTIFIER SYSTEM. 


paratus has a number of flat insulating rings assembled by tie 
rods into a cylinder separated from the axial conductor by oil. 


996.883. DYNAMO-ELECTRIC MACHINE. Henry G. Reist, 
Schenectady, N. Y., assignor to General Electric Co. Filed 
Mar. 1, 1905. A revolving-field structure is provided with out- 
wardly extending polar portions having ventilating spaces be- 
tween them, and wings or barriers located in planes trans- 
verse to the axis of rotation extending between adjacent polar 
portions at the outer ends thereof. 

996,894. SYSTEM OF ELECTRICAL DISTRIBUTION. Emmett 
W. Stull, Milwaukee, Wis., assignor to Allis-Chambers Co. Filed 
July 18, 1908. A trolley circuit of variable voltage has a sec- 
ond circuit supplied therefrom, a generator in the connection 
between the two circuits, a regulating device connected across 
the circuit of variable voltage and comprising a Wheatstone 
bridge having similar counter-electromotive-force devices in 
two opposite arms, the field winding of the generator being 
connected in the bridge wire of the Wheatstone bridge. 

996,895. COMMUTATOR FOR ELECTRIC MACHINES. William 
S. Sutton, Madison, Wis.; assignor to Allis-Chalmers Co. 
Filed Sept. 23, 1907. A bond of fusible insulating material 
bd the bars to the supporting rings and insulates them there- 
rom. 


996,927. ARMATURE CORE. John D. Ihlder, New York, N. Y., 
assignor to Otis Elevator Co., Jersey City, N. J. Filed Dec. 
8, 1904. A laminated core for comparatively large machines 
has a number of spacing disks, some of the members of which 
are of different diameters from the others, and each provided 
with teeth twisted so as to prevent a projecting edge from the 
plane of its surface. 

996,933. MAGNETIC-TRACTION WHEEL-DRIVE ELEVATOR. 
David L. Lindquist, Yonkers, N. Y., assignor to Otis Elevator 
Co., Jersey City, N. J. Filed Dec. 16, 1905. A motor drives an 
electromagnetic traction sheave which is controlled from the 
Car, as are the motor and braking apparatus. 

996.936. APPARATUS FOR EVACUATING INCANDESCENT- 
LAMP BULBS. John R. Massey, Cleveland, O., assignor to 
National Electric Lamp Co., Cleveland, O. Filed Dec. 20, 1905. 
Renewed Dec. 3,1910. Comprises a plurality of exhaust connec- 
tions, means for shifting a bulb from one connection to another, 
and means for applying heat exteriorly to the bulb while in 
‘ommunication with one of the exhaust connections. 
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996,951. METHOD OF AND APPARATUS FOR DEVIATING 
ELECTRIC ARCS. Johan Jetmund Thoresen, Christiania, and 
Filip Tharaldsen, Meraker, Norway. Filed Feb. 16, 1905. Con- 
sists in establishing an alternating-current electric arc, deviat- 
ing the arc by means of a rotary magnetic field supplied with 
alternating current, and passing a current of gas past and in 
contact with the arc. 


996,960. END-CELL SWITH. Johan M. Anderson, Boston, Mass., 
assignor to Albert & J. M. Andersen Manufacturing Co., Boston, 
Mass. Filed Dec. 20, 1910. Has a movable contact member, a 
reciprocating actuating device for the contact member, an elec- 
tric motor connected with the actuating device to reciprocate 
the same, a selective device co-operating with the actuating 
device to determine in what direction the contact member 
shall be moved by the actuating device, and electromagnets to 
move the selective device in opposite directions independently 
of the actuating device. 

996,963. ELECTRIC-LAMP CLUSTER. Reuben B. Benjamin, Chi- 
cago, Ill., assignor to Benjamin Electric Manufacturing Co., Chi- 
cago, Ill. Filed Aug. 6, 1908. A number of lamp sockets are 
movably attached to a hollow supporting body. 


996,973. SWITCH. Charles E. Carpenter, New York, N. Y., as- 
signor to Cutler-Hammer Manufacturing Co., Milwaukee, Wis. 
Filed May 9, 1907. Has an auxiliary switch which opens after 
and closes before the main contact. A blowout magnet dis- 
rupts the arc formed when the auxiliary switch is opened. 


996.975. RECTIFIER SYSTEM. Alexander Churchward, New 


996,883.—ROTATING FIELD CONSTRUCTION. 


York, N. Y., assignor to General Electric Co. Filed Oct 14, 
1907. Provides means for maintaining stability of operation 
. of rectifier and automatic means for operatively connecting 
the maintaining means when the average instantaneous cur- 
rent in the load circuit decreases abnormally and for dis- 
connecting the same when normal conditions are restored. 


996,979. VAPOR ELECTRIC APPARATUS. John T. H. Dempster, 
Schenectady, N. Y., assignor to General Electric Co. Filed 
Apr. 21, 1904. An arc-starting device, dipping into the mer- 
cury, has a contractile member serving when traversed by 
current to withdraw the device from contact with the mer. 
cury. Means are provided for cutting the arc-starting device 
out of circuit. 


996,990. ELECTRIC-CIRCUIT CLOSER. Charles F. Lewis, New 
York, N. Y. Filed May 31, 1906. A casing incloses the contact. 
members forming with them an integral removable device. 


996,993. APPARATUS FOR AUTOMATICALLY OPERATING 
TYPEWRITERS. Thomas A. McCall, Columbus, Ohio, as- 
signor to Automatic Typewriter Co., Cleveland O. Filed Mar. 
19, 1908. Renewed Apr. 22, 1909. The typewriter is operated 
by a revolving cylinder driven by an electric motor. 


997,003. ELECTRIC AND FLUID-PRESSURE CONTROLLER FOR 
INTERNAL-COMBUSTION ENGINES. Charles O. Pearson 
New York, N. Y. Filed Aug. 17, 1908. A fluid-pressure supply 
and an electrical supply are both arranged to start the en- 
gine, one of these means being arranged to regulate the speed 
Manual means control both sources of supply. oe 

997,006. SHADE-HOLDER FOR ELECTRIC LAMPS. Adolph € 
Recker, Oakville, Conn., assignor to Waterbury Manufactur- 
ing Co., Waterbury, Conn. Filed May 1, 1911. A locking rin 
encircles the top of the holder, keeping it in place on the ce 
by the compression of a number of concentric springs. p 


997,012. APPARATUS FOR CHECKING THE USE 
PHONES. Otto Schmid, Heilbronn, Germany. Fil OF TELE. 
1911. The telephone hook operates means which feed in a 
strip of paper each time the receiver is taken down. 


997,036. BURGLAR ALARM. Columbus E. Black 
Filed Dec. 15, 1910. A cylindrical block of aeda a Ae 
is provided with a metallic end, which forms one terminal erial 
a spring actuated plunger, which forms the other PE 
While a door or window is in normal position the AN 


997,106. ELECTRIC SWITCH. 


‘997,155. LAMP-REGULATOR. 
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are held apart, but are allowed to go together when an open- 
ing is made., 

$97,042. CABLE TERMINAL. Frank B. Cook, Chicago, Ill. Filed 
July 3, 1909. Comprises a pair of halves removably secured 
together to form a head and each carrying front and rear 
rows of terminal members, each half having also an integral 
semi-circular base portion with a hole therethrough between 
the front and rear rows of terminal members for accommodat- 
ing electrical conductors leading thereto. 

997,043. CABLE TERMINAL. Frank B. Cook, Chicago, Ill. Filed 
July 15, 1909. A modification of the preceding. 


997,044. ARC SOLDERING-IRON. Michael Danko, South Bethle- 
hem, Pa. Filed Oct. 22, 1910. A carbon arc in the interior of 
the copper head supplies the heat. 

997,054. PENDENT ELECTRICAL SWITCH. William J. Gag- 
non, Bridgeport, Conn., assignor to Perkins Electric Switch 
Manufacturing Co., Bridgeport, Conn. Filed Sept. 4, 1908. 
An insulating body of an inverted cup shape with depressed 
shoulders on the top on opposite sides of the inner chamber, 
terminal plates on these shoulders and contacts extending 
therefrom through side openings into the chamber. 

997,066. DEVICE FOR INSULATING THE TWISTED ENDS OF 
ELECTRIC WIRES. Johann Krannichfeldt, Cologne, Germany. 
Filed Nov. 22, 1910. A tube filled with a viscous insulating ma- 
terial has puncturable ends of a harder material protecting the 


viscous interior, but permitting the twisted ends of the wire to 
be inserted. 


997,070. BACTERIOLOGICAL OVEN OR INCUBATOR. Henry 
Leland Lowe, Pittsburg, Pa., assignor to Scientific Materials 
Co. Pittsburg, Pa. Filed Aug. 22, 1908. A heating chamber 
surrounding a water compartment is heated by a resistance 
element. Current is switched on and off by a thermostat op- 
erating a make and break device. 

997,087. INSULATED PIPE JOINT OR COUPLING. Sarah E. 
Peeples, Washington, D. C. Filed Oct. 18, 1910. Comprises 
coupling members, insulation therebetween, a tubular moisture 
and luting collecting and retaining member extending up- 
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997,044.—ARC SOLDERING IRON. 


wardly into the upper coupling member and being flanged at 
its lower end, this flange being secured above the insulation 
and between the same and the upper coupling member. 


Jesse C. Walden, Mystic, Iowa. 

Filed Apr. 5, 1910. The switch point is operated in either 
direction by a pair of electromagnets. 

997,135. TROLLEY. Walter W. Irwin, El Paso, Tex. Filed Nov. 
23, 1910. ‘Two trolley wheels set at an angle come into con- 


tact at their upper point, making a groove which at all times 
engages the trolley wire. 


Edward H. Smith, Aberdeen, 
Wash. Filed Oct. 18, 1910. A lamp socket is provided with a 


piece of resistance wire and a movable part which may be 
turned to insert resistance into the lamp circuit. 

997,165. TROLLEY. John Wdowicki, Jersey City, N. J. Filed 
Apr. 5, 1911. A modified form of harp construction. 


997,194. ELECTRIC HEATER. Bertrand G. Jamieson and Carl 


A. Keller, Chicago, Ill. Filed May 4, 1909. Comprises a body 
portion of water-proofed cement, and a heat-producing element 
completely embedded in it, the element comprising a spirally- 
arranged coiled conductor having the convolutions of the 
coil and the windings of the spiral substantially spaced apart 
from each other to afford spaces for the cement whereby the 
conductor, throughout its extent, is inclosed. 


‘997,215. SIGNALING SYSTEM FOR ELECTRIC RAILWAYS. 
Jacob B. Struble, Wilkinsburg, Pa., assignor to Union Switch 
& Signal Co., Swissvale, Pa. Filed Mar. 11, 1909. Has a trans- 
former for each track circuit, a relay for each track circuit 
comprising a field coil and an armature coil, one of which 
is connected across the rails of its track circuit, an alternating- 
current generator for the transformers for the track circuits. 
a second alternating-current generator for the other coil of 
the respective relays, driving means for the generators, and an 
adjustable coupling between the two generators. 

997.224. CIRCUIT CONTROLLER. Charles W. Yerger, Milwau- 
kee, Wis., assignor to Cutler-Hammer Manufacturing Co., Mil- 
waukee, Wis. Filed Nov. 4, 1910. Comprises an automatic 
switch, a-second automatic switch adapted upon opening to 
cause the first switch to open, and a master controller movable 
to one position to cause the second switch to close and mov- 
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able to another position to cause the first switch to close. 
The second switch cannot close when the master controller 
is in the second position, 

997,228. MOTOR-STOPPING DEVICE. William Bartholomew and 
David J. Phillips, Chicago, Ill., assignors to Troy Laundry Ma- 
chinery Co., Chicago,‘Til. Original application filed Aug. 9, 1909. 
Divided, and this application filed Sept. 27, 1909. A tension de- 
vice normally holda out of engagement a switch blade, which is 
temporarily held in engagement with the contacts by a latch 
lever. A yieldatle connection from the cover of an active ma- 
chine element provides for stopping the motor. 

997,230. AUTOMATIC-ALARM DRIP-PAN. John F. C. Bendt, Bal- 
timore, Md. Filed Jan. 16, 1911. Contact is made, and an 
electric alarm actuated when a float in the drip pan rises be- 
yond a predetermined level. 

997,250. TIME SIGNAL FOR TELEPHONE-MESSAGES. Thomas 
W. Gardener, Nashville, Tenn., assignor of one-half to Charles 
L. Meyers, Nashville, Tenn. Filed Nov. 15, 1909. A rotating 
disk, with a fixed contact has an arm movably mounted above 
the disk, a contact carried by the arm above and normally out 
of engagement with the fixed contact, and means for locking 
said movable arm to the disk, said means being adapted to 
draw the movable contact down onto the fixed contact. 


997,251. VERTICAL BEARING. Charles L. Goughnour, Canton, O., 
assignor to United Electric Co., Canton, O. Filed Nov. 18, 
1909. Has an annular support-bearing on its body and a sup- 
ply-cup thereon forming an oil chamber around its body with 
a rim higher than the supporting-bearing, a shaft being jour- 
naled in the bearing. 

PATENTS THAT HAVE EXPIRED. 


Following is a list of the electrical. patents (issued by the 
United States Patent Office) that expired July 10, 1911: 


522,580. DYNAMO-ELECTRIC MACHINE, Louis Bell, Lynn, Mass 


522,581. CONTROLLER FOR ELECTRIC MOTORS. John B. Blood, 
Lynn, Mass. 

522,597. ELECTRIC SWITCH. Joseph Hutchinson, New York, 
N. Y. 

522,632. CIRCUIT-CLOSING DEVICE. Philip J. Walsh, Jr., Phila- 
delphia, Pa. 

522, eee CONDUIT RAILWAY-TROLLEY. John L. Creveling, Au- 
urn, N. Y. 


622,664. ELECTRIC DISTRIBUTION-BOX. Oscar D. Kleinsteuber 
and Monroe A. Kleinsteuber, Milwaukee, Wis. 

522,670. DANGER-SIGNAL FOR RAILWAY-CROSSINGS. Myron 
W. Parrish, Detroit, Mich. 

522,674. ELECTRIC METER. Gustave A. Scheefer, Peoria, Ill. 

522,680. ELECTRIC-ARC LAMP. Moses S. Okun, New York, N. Y. 

522,690. ELECTRIC-LAMP HOLDER. Martin P. Meyer, Roches- 
ter, N. Y. 

522,694. ELECTRICALLY-CONTROLLED WHISTLE AND VALVE 
FOR OPERATING SAME. Charles E. Ongley, New York, N. Y. 

522,707. TELEPHONY. Frank R. Colvin, New York, N. Y. 

522,709. CONTACT-SHOE FOR ELECTRIC LOCOMOTIVES. John 
J. Green, Boonton, N. J. 


522 ,110. CONTACT- BAR FOR ELECTRIC LOCOMOTIVES. Jobn 
J. Green, Boonton, N. J. 


522 711. SUPPLY SYSTEM FOR ELECTRIC RAILWAYS. John 
J. Green, Boonton, N. J. 


522,718. ELECTRIC HEATER. Harry W. Leonard, New York, 
N. Y. 


522,724. ELECTRIC SYNCHRONIZER FOR CLOCKS. Ludwig 
Von Orth, Berlin, Germany. 


522.727. ELECTRIC LAMPLIGHTER. Joseph C. Chambers, De- 
troit, Mich. 

522,733. ELECTRIC DOOR-OPENER. Henry F. Keil, New York, 
N 


a © 
522,735. ELECTRIC-ARC LAMP. Peter Kirkegaard, Brooklyn, 
N. Y. 


522,790. ELECTRIC-ARC LAMP. Edward F. Gwyer, Delaware, O. 


522,834. ELECTRIC LOCOMOTIVE. Edward Hopkinson, Manches- 
ter, England. 


522,835. ELECTRIC CRANE. Edward Hopkinson, Manchester, 


England. 

522,837. CURRENT SEPARATOR. Louis F. Johnson, Pough- 
keepsie, N. Y. 

522,841. ELECTRIC BELT. William E. J. Lawlor. Portland, Me. 


522,865. CURRENT-INTERRUPTER FOR HIGH-POTENTIAL 
CIRCUITS. Elihu Thomson, Swampscott, Mass. 

522,894. CLOSED CONDUIT FOR ELECTRIC RAILWAYS. 
Charles I. Greer, Washington, D. C. 

522,896. HANGER FOR ELECTRIC LAMPS. 
St. Louis, Mo. 


522,919. ELECTRIC CIGAR-LIGHTER. Charles F. Reiff and Henry 
Munk, Fremont, O. 


522.920. ELECTRIC GOVERNOR. Marcus P. Schenck, Spring- 
field, Mass. 


522,925. OPERATOR’S TELEPHONE- CIRCUIT. Thomas C. Walsh, 
Jr., Boston, Mass. 


522.934. ELECTRIC CIGAR-LIGHTER. John J. Eberhard and 
Carl G. Schimkatt, Fremont, O. 


522,948 and 522.950. ELECTRICAL MEASURING INSTRUMENT. 
Edward Weston, Newark, N. J. 


Henry C. Henley, 
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THE ELECTRICAL SECTION OF THE BUREAU 
OF MINES. 

The United States Geological Survey organized an elec- 
trical section in 1909 to investigate the conditions under 
which electricity is used in mines, and since the creation of 
the Bureau of Mines this work has been continued by the 
new bureau. The use of electricity underground is accom- 
panied by dangers peculiarly its own, since the dampness 
and the presence of explosive gases constitute conditions 
not ordinarily found elsewhere. Added to this is the lia- 
bility of roofs to fall and subject the equipment to the 
danger of wreckage. 

Danger from shock, from explosions and from fire 
constitute the greatest menace in this application of cur- 
rent, but the handling of explosives in the vicinity and 
their detonation by the electric spark add to the possible 
sources of casualties. 

The problem of safeguarding life is rendered difficult 
by the fact that many of the miners do not appreciate the 
dangers and ignore the rules made for their protection. 
Anything that can be done to render the equipment or the 
conditions of current practice less hazardous will constitute 
an important advance in the mining industry and the Bu- 
reau of Mines is to be commended most highly for the 
researches which it is carrying on in this connection. 

Elsewhere in this issue will be found the results of 
the tests which have already been carried out on fuses. 
These fuses represent the product of seven different man- 
ufacturers, and while certain ones withstood the test com- 
paratively well, it developed that none are free from 
hazard. Tests carried out under such conditions will be of 
great help to the manufacturer in developing equipment 
which will be entirely satisfactory in every respect. 

Other important investigations are under way, and 
much valuable information may be looked for in the near 
future as a result of these researches. The presence of acid 
waters in mines makes it necessary to examine insulation 
not only for its moisture-resisting properties, but also for 
the action of such weak acids, and an investigation of this 
kind is now being made. Another research whieh is being 
conducted deals with the action of electrie sparks and TOR 
in coal dust. The presence of commutator motors and ex. 
posed switches, and the chance for short-cireuits all add 


to the possibility of sparks and ares and in the presence of 
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explosive mixtures of coal dust these may be the source of 
great danger. 

Among other investigations to be undertaken as soon 
as possible are one on the danger of using electricity in the 
vicinity of explosives, one on electrical shot-firing devices, 
and a study of devices for the protection of the trolley wire. 

The most powerful antidote for the dangers arising 
from conditions not altogether ideal, is the education of 
the miners to a realization of the dangers and an under- 
standing of the conditions which make for safety. It is 
too much to expect, however, that every gang foreman 
shall acquire the technical knowledge which will enable 
him to discriminate between the cases where a certain 
practice is dangerous and where it is not dangerous. There 
should be a mine electrician who is competent to decide 
such matters, and moreover, there should be government 
inspectors who are competent to pass upon electrical condi- 
tions and electrical equipment, and who have authority to 
stop work under any conditions which are deemed danger- 
ous to life. Only under such circumstances can the full 
measure of benefit from electrical auxiliaries be realized in 
mining operations without undue hazard to the miner. Elec- 
trical equipment is now applied for haulage, lighting, pump- 
ing, drilling, coal-cutting, hoisting, ventilating and also for 
signaling and detonating explosives. Every effort should 
be made to secure conditions which will put these services 


to use in every mine, and even extend the applications to 
fields as yet untoucheg. 


TELEPHONES IN TRAIN DISPATCHING. 

ln spite of some opposition by a few of the old and 
more conservative of telegraphers and railway men there 
can be no doubt that the use of the telephone as a means 
of transmitting train orders is rapidly increasing. One 
reason for this is that, while the care necessary for the 
proper operation of the system is not minimized in the 
slightest degree, the need of men highly specialized in the 
pure mechanism of sending is done away with. All in all 
there seems to be a smaller number of factors conducive 
to error. 

A tentative set of rules prepared by a company devot- 
ing special attention to telephone train-dispatching is 
described upon another page of this issue. It is worthy of 
study and of adoption by systems which have found the 
telephone to be especially applicable to its dispatching 
work. It is worthy of note that here the use of the word 
‘‘Hello’’ is entirely abolished as it is being in other modern 
telephone work. The replying dispatcher gives the name 
of his station, the calling dispatcher answering by the 
word ‘Right.’ Numbers are both spoken and spelled out, 
practically eliminating the possibility of error. 

While the telephone is perhaps a little more liable 
to abuse than the telegraph instrument, it can hardly be 
denied that tangled orders, which by the old method would 
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involve long messages backward and forward, may be easily 
straightened out by a few moments of telephonic conver- 
sation. 


THE TAXATION OF FRANCHISES. 


The Supreme Court of California has decided in a case 
cited this week in our Lecau Nores that it is within the power 
of a county to tax the franchise of a company for the use of 
public highways in that county, even though the franchise 
was granted by the state. The question of taxation of fran- 
chises which is thus brought up by the telegraph companies 
in Califonnia is one which is also appearing in other states, 
and which should receive very careful consideration both by 
those directly interested and by the people at large. 

The proper basis for the taxation of a franchise rests 
upon the use attached thereto of public highways, or other 
public property, by the corporation for private purposes. 
While the use made by a public-utility corporation of its 
equipment is in one sense a public use, since it is for the 
service of the public in general, it is also in another sense a 
private use, since it is not always for the benefit of the local 
community. In the case of a transportation company, or 
long-distance telegraph or telephone company, the use of 
the utility is mainly by persons òutside of the local com- 
munity where the franchise is in effect. It is only proper 
that some return should be made to the local community for 
the use of its highways, it being, of course, understood that 
such payment must come ultimately on those who make use 
of the pubhe utility, that is to say from the latter’s cus- 
tomers. 

On the other hand, where the public-service corpora- 
tion is doing a purely local business, as is the case with many 
of the utilities in every city, the use of the utility is very 
general among those members of the community in which 
the franchise has been granted. To tax the franchise means 
necessarily slightly higher rates for service, at least in those 
cases where the rates are subject to government regulation ; 
consequently, such a tax is paid ultimately by the public at 
large in the community for whose benefit the tax is levied. 
It may, therefore, be questioned whether in such cases there 
is any object in imposing such a tax. Of course, if all citi- 
zens of the community made equal use of the public utility 


they would be taxing themselves uniformly through the im- 
posing of a tax on the franchise. Since, however, this is 
usually not the case, and the service demanded of the utility 
by different citizens is entirely different, it seems very 
reasonable, and more strictly just, that a tax should be levied 
upon the franchise to be paid ultimately in the proportion in 
which use is made of the utility. Where such a tax is im- 
posed it must always be paid out of current receipts for serv- 
ice, and where there is governmental rate regulation this 


element of cost must always be considered in determining 
rates. 
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In cases Where the rates are not subject to such regula- 

tion, but are determined by ‘‘ what the traffic will bear,’’ the 
taxation of a franchise may not be so readily transferred to 
the users of the utility through their effect upon rates. In 
such cases there may be a clear gain to the community and 
a clear loss to the corporation by the imposition of such a 
tux. In some such cases where the franchise constitutes a 
monopoly, it may have to the corporation a large com- 
mercial value over and above the immediate value of the 
community property which is utilized in conducting its serv- 
ice, since in many eases the possession of such a franchise 
enables excessive rates to be charged. Such value is a purely 
artificial one, which disappears when the utility is subjected 
to rate regulation, since in the valuation of the property of 
the corporation only those elements of franchise value which 
represent payments actually made by the company should 
be considered. Such artificial value should not be the sub- 
ject of taxation, even though it represents a benefit to the 
corporation at the expense of the community. The proper 
adjustment of such artificial relations resides in the regula- 
tion of rates. 


DEPRECIATION AND APPRAISALS. 

It is generally admitted that in the management of 
public-service corporations it is essential that provision be 
made for depreciation of the plant, and that the deprecia- 
tion fund should be separately accounted for. A general ap- 
preciation of this necessity is, however, rather recent, and 
in the past many companies have failed to give this matter 
due consideration. As a result there are today many cor- 
porations which have made no definite provision for deprecia- 
tion elther in the matter of accounting or in the reservation 
of funds for the purpose. 

In making appraisals of the plants of public-utility 
companies for rate-making purposes it is necessary to con- 
sider these conditions, since a proper allowance for invest- 
ment in the plant cannot be determined without a consider- 
ation of the bearing which depreciation may have upon the 
matter. It may be assumed that the value of the present 
plant of any utility may be determined in its new condition 
either by appraisal or by reference to the first costs. Where 
a proper reservation has been made for depreciation and re- 
newals this cost of the new plant also represents its actual 
Present value, since the means are at hand for making re- 
Placements to the full extent to which the plant has deter- 
lorated, 

In cases where no such reserve has been provided for 
the depreciation, the question is not so simple. Two con- 
ditions must here be considered. In the one case it may be 
that the funds which in previous years should have been set 
aside for depreciation have been dissipated by declaring ex- 
cessive dividends upon the stock, and consequently the value 
Which has been lost in the property of the plant has been re- 
turned to the investors. It is evident in such a case both 
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that the plant does not possess its original value and that the 
investors have no longer such a large interest in it as 
originally. It is perfectly proper in such a case, in apprais- 
ing the plant for rate-making purposes, to consider only the 
depreciated value of the plant; that is, to deduct from the 
cost value the loss due to wear and tear and other items 
which go to make up the total depreciation. 

In other cases, however, the failure to provide suitable 
funds for depreciation and renewals is due to the fact that 
the receipts from operation have not been sufficient therefor. 
The entire net receipts may have been only sufficient to pay 
a fair return upon the investment, or in some cases even this 
return may not have been made. Although it would have 
been proper to set aside a depreciation fund from the cur- 
rent revenues, these revenues have not been sufficient to 
make such a proceeding possible. This is often true of pub- 
lic utilities in the early years, which are generally designated 
as the development stage. In such cases the depreciation of 
the physical property must be regarded as a development 
expense which has not yet been met, but one which is, 
nevertheless, chargeable against the total cost of construct- 
ing the plant and putting it in commercial operation. In 
such cases it is unfair to consider only the depreciated value 
of the plant in determining the fixed charges. It is quite 
proper, on the contrary, to value the plant at its original 
cost, and when additional capital must be brought in to 
cover renewals this should be regarded as an additional item 
of fixed charge. This is equivalent to allowing for develop- 
ment expenses in a case where capital has been originally 
set aside for this purpose and a depreciation fund has been 
accumulated from the current receipts. 

For the present and future, public-utility corporations 
should, even in those states where they are not yet subject 
to regulation, recognize that depreciation should properly 
be taken from current funds, and where rate-making com. 
missions exist they will approve rates that make this possible. 

Where a consolidation of two or more public-utility com- 
panies has been made, with a consequent scrapping of certain 
which becomes such 


apparatus unnecessary, 


scrapping 
should not be regarded as coming under the domain of de- 
preciation, since the cause of the scrapping is not obso- 
lescenece but merely an unavoidable duplication of equip- 
ment which is no longer needed. In adjusting the rates un- 
der such conditions every case must be treated upon its own 
merits, and it is seldom fair to regard the present value of 
the physical plant as the sole basis for fixed charges. Rate 
regulation is justified by the granting of a monopoly to a 
single operating company. Where such a monopoly has not 
existed through the exercise of rights conferred by fran- 
chises, but has only been gained by the consolidation of 


competing companies, the conditions do not warrant the 


same attitude on the part of the public or of the rate-making 
commission that would be appropriate where the original 
franchise granted a monopoly. 


156 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


Annual Meeting of National Electrical 
Contractors’ Association. 
(Spectal Telegraphic Dispatch.) 
Niagara Farts, N. Y.—The eleventh 
annual meeting of the National Elec- 
trical Contractors’ Association was 
opened Wednesday morning, July 19, 
by President Marshall L. Barnes, who 
said he was glad to see so many rep- 
resentatives of the manufacturers and 
Jobbers present. Certainly the sev- 
eral elements engaged in the commer- 
cial development of electrical industry 
were getting closer together and the 
evidence of the growth of the spirit of 
co-operation augured well for a very 
definite improvement of conditions. 
The first paper on the program was 
entitled ‘‘The Proper Lamp for the 
Circuit,” by Paul F. Bauder. This 
paper was read by R. E. Campbell. 
The paper analyzed the relations of the 
contractor with the consumer and cen- 
tral station and showed how a proper 
control and selection of the proper 
type of lamp, carbon, Gem, tantalum or 
Mazda, in conformity with line voltage, 
was necessary in order that the highest 
efficiency in service might be secured. 


The manufacturers of incandescent 


lamps have worked out the three-volt- 
age rating for incandescent lamps so 
that the right ones might be selected 
for every variety of service. In order 
that the consumer would get the bene- 
fit of better lighting it was necessary 
for the contractor to co-operate with 
the lamp manufacturer in educating 
the consumer to observe the rules under 
which successful installations may be 
introduced. The contractor must fa- 


‘miliarize himself with data relating to 


surface, area, color and tone of walls 
and ceiling and interior decorations 
and furnishings, with the variations of 
illuminating intensity involved in dif- 
ferent heights of ceilings, and with the 
effect upon the useful life of the sev- 
eral types of lamps of fluctuations in 
line voltage. 

The next paper was entitled ‘‘Credit 
Protection,” by Franz Neilson. This 
paper, which was read by James R. 
Strong, emphasized the desirability of 
the contractors getting together for the 
protection of their credits. The plan 
was entirely feasible, and would reach 
its greatest success if allied with other 
credit associations of subcontractors in 
the building trades. Those customers 
of the contractors who, by repudiations, 
excessive exactions or the withholding 
of payment on long-overdue accounts, 


worked injury to the contractors, 


would have a speedy awakening of 
conscience if their credit was univer- 
sally declined. The method of pro- 
cedure in gathering information, in 
posting delinquents and in extending 
credit information was legal and the 
spirit of the Association was indorsed 
by the jurists of today. 

President Barnes reported the com- 
pletion of the work of the committee 
having in charge the memorial to Alex- 
ander Henderson and the dedication of 
this memorial at Southampton, N. Y., 
last week. A message was read from 
Mrs. Henderson thanking the friends of 
Mr. Henderson for their splendid gen- 
erosity. 

The session closed with the reading 
of a paper entitled ‘‘Co-operation in 
the Electrical Industry,” by Philip S. 
Dodd, who outlined several methods of 


M. L. BARNES, 
President National Electrical Contractors’ ASSO- 
ciation. 


co-operation which were being worked 
out. 

The directors of the Association held 
a business meeting on Tuesday and a 
business session was held on Wednes- 
day afternoon, The entertainment fea- 
tures included an automobile ride on 
Wednesday afternoon, reception and 
dance at the International Hotel on 
Wednesday evening, rejuvenation of 
the Sons of Jove, Wednesday evening, 
a dinner at the International on Thurs- 
day evening, trips around the Niagara 
Gorge route and a baseball game on 
Friday. 

There was a large attendance of eon- 
tractors, supply men and manufactur- 
ers, among whom were: ` 


M. L. Barnes, Troy, N. Y.; W. H. Morton, 
Utica, N. Y.; J. C. Hatzel, New York; George 
W. Eiderman, New York; E. McCleary, De- 
troit; James Hilton, Syracuse, N. Y.: C. R. 
Kreider, Chicago; Ernest Freeman, Chicago; 
Henry Newgard, Chicago; J. C. Sterns, Buf- 
falo; J. B. Olson, Habirshaw Wire Company: 
A. S. DeVeau, New York; C. E. Corrigan, Na- 


Vol. 59—No. 4 


tional Metal Molding Co.; George S. Sear- 
ring, Chicago; B. G. Kodjbanoff, Benjamin 
Electric Manufacturing Company; Arnold 
Friend, M. B. Austin Company; A. H. Kling 
and L. M. Robinson, Detroit Fuse & Manu- 
facturing Company; A. S. Merrill, Chicago 
Fuse, Wire & Manufacturing Company; W. 
Van Horn, Clifford Skiles and George Lor- 
ing, Shelby Electric Company; E. S. Keefer 
and R. Gordon, Western Electric Company; 
E. A. Williams, Colonial Electric Company: 
E. V. Hennecke, Art Brass & Fixture Manu- 
facturing Company; Philip S. Dodd, P. F. 
Bauder and R. E. Campbell, National Elec- 
tric Lamp Association; W. F. Wendel, Con- 
duit Wiring Machine Company: Chas. H. 
Austin, Nashua, N. H.; V. C. Gilpin, New 
York; J. D. Underhill, Okonite Company; 
R. H. Tillotson, Appleton Electric Company; 
W. S. Bissell, Bissell Company; C. B. Cush- 
ing, National Metal Molding Company; W. . 
P. Hawley, manager, W. L. Bliss, chief en- 

gineer, A. P. Packer, A. O. Heister and Alex. 
Russell, United States Light & Heating Com- 
pany; H. B. Kirkland and Robert L. Jaynes, 
American Conduit Manufacturing Company. 


A. G. 
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The Chicago Electric Club. 

The meeting of the club on July 12 
was to have been addressed by C. G. 
Osborne of the Illinois Steel Company 
on ‘‘The Utilization of Electricity in 
Steel Works.” Owing to the enforced 
absence of Mr. Osborne from the city 
his recent paper before the American 
Electrochemical Society was abstracted 
by A. A. Gray. Mr. Gray prefaced the 
abstract with a brief sketch of the elec- 
tric furnace and its development, and 
spoke of the different types of furnaces 
in use. The report of the committee on 
the luncheon to the American Institute 
of Electrical Engineers was also made 
at this meeting. It showed that the 
net cost to the club had been $393. The 
attendance at the luncheon was 450. 
A discussion followed as to the advis- 
ability of holding a picnic in August, 
and a motion was finally made to take 
a letter-ballot of the membership on 
this proposition, the cost being limited 
to $250. This motion was carried and 
the question of holding a picnic there- 
fore remains to he decided by the mem- 
bers of the club. 

—__9--¢@_____- 
Reduction of Lighting Rates in Cleve- 
land. 

The Cleveland Electric Illuminating 
Company has announced a reduction in 
rates. This concern uses the two-rate 
system and formerly charged 12.5 cents 
and 5 cents per kilowatt-hour. The rate 
has now been eut to 10 cents and 5 cents 
per unit. The reduction amounts to ' 
about six per cent. The Company an- 
nouneed this on July 17 and thus an- 
ticipated action by the City Council, one 
of whose members had an ordinance 
prepared for the purpose of reducing 
the rates to a lower level. 
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Svante August Arrhenius. 

Not infrequently has history repeated 
itself in the casting of the stigma of 
doubt and distrust upon those hardy in- 
vestigators in the realm of science who 
have had the courage to announce some 
startling development in our knowledge 
of physical and chemical laws, over- 
throwing ideas apparently well estab- 
lished and indorsed by contemporary 
leaders of the day. Consistently with 
this caprice of the scientific world to 
cling too closely to established ideas and 
to discount most learnedly the efforts of 
those who would bring enlightenment, 
when Arrhenius first an- 
nounced his theories upon 
electrolytic dissociation the 
correctness of his views was 
immediately disputed, and 
some of the biggest men of 
science of the day over- 
Whelmed him .with disparag- 
ing criticism. In fact, his 
treatise upon galvanie con- 
ductivity of electrolytes, 
which was later to secure for 
him the Nobel prize, when 
presented in connection with 
his application for the post 
of general lecturer at the 
University of Stockholm, 
barely escaped rejection. 

Svante August Arrhenius 
was born near Upsala, Swe- 
den, February 19, 1859. His 
early education was received 
at the Lycee of Upsala, and 
his scientific studies pursued 
at the gymnasium and the 
University of Upsala. Upon 
graduation he removed to 
Stockholm. He there entered 
the Scientific Academy, pur- 
Suing special courses in phys- 
cs, mathematics and biology. 
He later joined the Physical 
Institute of the Academy of 
Sciences at Stockholm, and under the 
guidance of Prof. E. Edlund made a 
ries of researches into the subject of 
electric conduction which led him to his 
conception of electrolytic dissociation. 
His Paper on this subject, as noted 
ahove, presented views so startling that 
it received very little appreciation. Fail- 
Mg in his attempt to secure the post of 
general lecturer at the University of 
tockholm, he was appointed lecturer in 
a Minor physical and chemical branch. 
i ile there, SO successful was he in ex- 
ending his previous researches, that his 
Progress hegan to attract the serious at- 
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tention of great men of science, and he 
became in a way a protégé of Dr. Wil- 
helm Ostwald. ! 

In September, 1884, Arrhenius and 
Ostwald attended together the Scientific 
Congress held at Magdeburg, where 
their friendship ripened, and where 
plans were laid for a continuance of the 
researches of Arrhenius at the labora- 
tories of the Polytechnic School, in Riga, 
Russia, of Professor Boltzmann, in 
Graz, of Professor Kohlrausch, in Würz- 
burg, and of the late Professor Van’t 
Hoff at Amsterdam. . 

Arrhenius had now carried his work 


SVANTE A. ARRHENIUS, 
Director of the Nobel Institute, Stockholm. 


to a point where his theories were re- 
ceiving the support of many co-laborers, 
and he had been led to expect the pro- 
fessorship of natural philosophy at 
Utrecht, and of chemistry at Graz. It 
was not until 1891, however, that he was 
offered the chemistry professorship at 
the University of Giessen. This was de- 
clined because at that time the post of 
chief instructor in physics at the Uni- 
versity of Stockholm was vacant. Tle 
was unable to secure this, and after con- 
siderable delay succeeded in obtaining 
the chair of physics, during 1891, at a 
private university in Stockholm. Four 


157 


years later this post was advanced to a 
professorship, and Arrhenius became a 
candidate. He was subjected to a com- 
petitive examination by a committee 
composed of Dr. Hasselburg, represent- 
ing Sweden, Dr. Christiansen, repre- 
senting Denmark, and Lord Kelvin, rep- 
resenting England. Dr. Christiansen 
fully indorsed Arrhenius against all 
other candidates, but he was opposed by 
Dr. Hasselburg and Lord Kelvin, the 
latter very decidedly rejecting the 
Arrhenius theory of ions. This matter, 
however, was prevented from reaching 
an unhappy termination upon the inter- 
vention of Dr. Ostwald and 
other friends of Arrhenius, 
who took up the cudgels in 
defense of his theories, and 
the professorship was accord- 
ed him. This he retained until 
1897, when he was nomi- 
nated president of the Stock- 
holm University, remaining 
in that position until 1902. 

Arrhenius has contributed 
largely to our knowledge of 
|! eosmical physics, and has 
i made many valuable re- 
searches in physics and chem- 
istry as well as into the phe- 
nomena of electrical conduc- 
tivity. He is the author of 
: ‘Worlds in the Making,” 
“The Evolution of Uni- 
verses,’’ ‘‘ Conceptions of the 
Universe in Theory,’’ ‘‘The 
Life of the Universe,’’ ‘‘Im- 
muno-chemistry,’’ ‘‘Electro- 
chemistry,” ‘‘Theories of 
Chemistry,’’ and a treatise 
on serum-therapy. 

Arrhenius has received 
many distinctions and is a 
member of many scientific as- 
sociations. He is director of 
the physico-chemical depart- 
ment of the Nobel Institute 
since 1905, and was given the degrees 
of Doctor of Physics, 1884; M. D., Hei- 
delberg, 1903; Doctor of Science, Ox- 
ford and Cambridge, 1908; Doctor of 
Philosophy, Leipsig, 1909. He received 
the Davy medal in 1902 and the Nobel 
prize for chemistry in 1903. 

Dr. Arrhenius delivered a series of 
lectures at Yale University this Spring, 
and has since delivered many lectures 
in this country. On May 12 he was 
tendered a reception and dinner by the 
Chicago section of the American Chem. 
ical Society, when he was made recip- 
ient of the first Willard Gibbs medal. 
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Alexander Henderson Memorial. 

On Sunday, June 16, a number of 
the friends of the late Alexander Hen- 
derson assembled at the home of his 
daughter, Mrs. Gilmartin, at South- 
ampton, Long Island, to participate in 
the dedication of a memorial to Mr. 
Henderson in the form of a monument 
over his resting place. A number of 
the members of the National Electrical 
Contractors? Association, en route to 
their annual convention at Niagara 
Falls, were in attendance. 

Addresses were made by Marshall L. 
Barnes, president of the National Elec- 
trical Contractors’ Association; J. C. 


Hatzel, of Hatzel & Buehler, New 


York City, and S. Davis. 

Among those in attendance were: 
Mrs. Alexander Henderson, Mr. and 
Mrs. Gilmartin and their two children, 
Miss Marian Henderson, J. R. Strong, 
E. S. Kiefer, Marshall L. Barnes, J. C. 
Hatzel, S. Davis, George Weiderman, 


A. S. De Veau, of the De Veau Tele- 


phone Manufacturing Company; Wil- 
liam Hurley, of the Sprague Electric 
Company; Mr. Schieren, of the Amer- 
ican Circular Loom Company. 
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Twenty-five-Year Subway Leases. 

At the present time in Boston and 
New York the future transportation 
problem is before the public and the 
city. In Boston the discussion is cen- 
tered more on the period of lease than 
on any proposed extensions, and the re- 
port of the Committee on Public Utili- 
ties, of which Dugald C. Jackson is act- 
ing chairman, to the Chamber of Com- 
merce, distinctly shows that the com- 
mittee beheves a 25-year lease ean be 
worked out on a fair basis. 

“The Committee is unanimously of 
the opinion that it would not be in the 
public interest to give an option at the 
present time for the extension of these 
leases beyond 1936, with the possible 
exception indicated below. The ad- 
vance in the methods of transportation 
during the past twenty-five years, and 
the increase in the number of passen- 
gers transported resulting therefrom, 
have been tremendous. What changes 
Will take place within the next twenty- 
five years, and what the conditions will 
be at the end of that period, no sane 
man will undertake to say; and it seems 
to your Committee a sacrifice of a most 
important power of determination to 
deprive the next generation of the op- 
portunity to avail themselves of such 
improved methods of transportation and 
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such desirable changes and additions to 
their transportation facilities as may at 
that time seem wise—the nature, extent, 
and importance of which cannot now be 
foreseen—and to decide for them, in 
advance of any knowledge, the condi- 
tions under which these subways, which 
may very likely always be the central 
and controlling factor in the transpor- 
tation facilities of our city, shall be 
occupied and utilized. They are enti- 
tled to such transportation facilities as 
may at that time seem to them essen- 
tial, and the cost of which they are will- 
ing to pay. What transportation facili- 
ties will be at that time essential, and 
the conditions under which it will then 
be fair to ask the Transportation Com- 
pany to provide those facilities, we do 
not at this time know. | 

“It has been urged that the addi- 
tional subways which these leases cover 
will not during the first few years of 
their operation bring in sufficient addi- 
tional revenue to pay the rental there- 
of, at the rate fixed in the pending act, 
and that it is not fair to the company, 
and not in the interest of the public, to 
ask the company to take a 25-year lease 
of them upon terms which would be 
fair for a 50-year lease. 

“It is obviously true that conditions 
which would be just and fair under a 
fifty-year lease, and which would ena- 
ble the company to finance its needs on 
favorable terms, may very well be un- 


just to the company and not in the in- 


terest of the public if the term is to be 
twenty-five years; but your committee 
desires to point out that neither the 
company nor any public body or board 
has yet undertaken to say what terms 
and conditions or relief from other 
terms and conditions would be fair 
for the company if the term of thz 
leases is to be twenty-five years. We 
believe that if a vigorous, determined 
and intelligent effort is made to do this, 
a fair basis for twenty-five-year leases 
can be worked out. 

“The Committee unanimously recom- 
mends that at least until this is done 
and the public has had the question 
clearly presented for its consideration 
as to whether it prefers twenty-five-year 
leases with whatever concessions by it 
may necessarily and properly accom- 
pany them, or the longer term leases 
with the disadvantages acompanying 
them, the Chamber oppose the passage 
of any act providing for the leasing of 
the existing and prospective subways 
for the longer period.” 
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Convention of Ohio Electric Light As- 
sociation. 

The seventeenth annual convention of 
the Ohio Electric Light Association will 
be held at Cedar Point, O., July 25 to 
28. Headquarters will be at the Break- 
ers Hotel. New arrangements have been 
made by the hotel management for a 
convention hall and exhibit hall. The 
building formerly used as a theater has 
been reconstructed, the first floor being 
arranged for exhibits and the upper 
floor as a meeting hall. A number of in- 
teresting exhibits have been provided. 

There will be but one session each day 
of the convention, thus allowing plenty 
of time for recreation and informal dis- 
cussions. The first session will be on 
Tuesday afternoon, July 25, and the last 
session will be on Friday morning, July 
28. 

The entertainment features include 
an informal dinner and dance on Tues- 
day evening, a banquet on Wednesday 
evening, an informal dinner and vau- 
deville on Thursday evening. Water ball 
and base ball games will also serve as 
entertainment between sessions. 

` For the ladies there will be musicales, 
card games, bowling parties, a launch 
ride, and other diversions. 

In addition to committee reports and 
the president’s address, the following pa- 
pers will be read: ‘‘Why the Central 
Station Should Take Over the Isolated 
Plant,” by Waldo Weaver; ‘‘Systemat- 
ic Central-Station Records,’’ by O. B. 
Reemelin; ‘‘Limiting the Energy De- 
mand and Voltage Variation of a Cir- 
cuit by Floating a Fly-Wheel Motor- 
Generator on the Line,’’ by A. M. Seeg- ' 
er; ‘‘Boulevard Lighting System,’’ by 
G. A. Doeller; ‘‘ Advantageous Uses 
to which Mercury Are Rectifiers 
may be put on Central-Station Lines,” 
by T. J. Kermode; ‘‘The Utility Law of 
Ohio and its Application to Electric 
Light Companies,” by D. L. Gaskill; 
‘‘Pumping Water for Municipalities 
and for Irrigation by Electricity,” by 
B. H. Gardner; ‘‘Motor-Driven Refrig- 
eration,’’ by W. C. Anderson ; ‘‘The Use 
of Tungsten Lamps in Sign and Outline 
Lighting.” by W. B. Goudey ; ‘Progress 
of Electrical Cooking in Small Towns,” 
by P. L. Miles. 

Committee Reports will include ‘‘ Elec- 
trieal Transmission,” ‘‘ Meters,’’ ‘‘ Insur- 
ance Rates of Electric Light Stations of 
Ohio.” and ‘‘ Motor Applications. ”’ 

Cedar Point is reached by steamer 
from Sandusky, Toledo, Cleveland or 
Detroit. or by electric cars. 
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Georgia’s Greatest Power Development. 


Plant of the Central Georgia Power Company at Lloyds Shoals. 


Almost within a stone’s throw of the 
point at which General William Tecum- 
seh Sherman with his troops, crossed 
the historic Oemulgee River on his mem- 
orable march from Atlanta to Savan- 
nah, Ga., now stands the largest hydro- 
electric development in Georgia and one 
of the most perfect of its size and na- 
ture in the world. Even to the layman 
it provides a striking example of the 
thrift, enterprise and rapid develop- 
ment of the New South. 

Like the Savannah, Chattahoochee 
and other rivers in Georgia, the Oemul- 
gee rises in the mountains and the Pied- 


mitting the creation of large storage 
capacity, it is readily susceptible for the 
development of power. 

The point of development is midway 
hetween the cities of Atlanta and Ma- 


eon, Ga., which are about one hundred | 


miles apart and between which the Oc- 
mulgee River falls some 527 feet. 

The site of the development is located 
at the foot of Capps and Lloyds Shoals 
and immediately below the point at which 
the Oemulgee is formed by the conflu- 
ence of the South, Yellow, Alcovy and 
Tussahaw Rivers as appears in the ac- 
companying map. 


tensive arms, thereby giving a far great- 
er storage and volume of water than 
would be afforded by a single stream. 
It is doubtful whether there exists else- 
where in the South a water-power site 
combining these valuable features to the 
same extent. The creation of the reser- 
voir resulted in the backing up of the 
water in the different streams above the 
dam to a distance of about fifteen miles. 

The surface area of the reservoir is 
about 4,000 acres and it is estimated that 
it contains upwards of 4,000,000,000 
cubic feet of water. The storage area 
serving the reservoir is about 1,350 


mont Plateau and flows in a succession 
of rapids until it comes to its fall line. 
Like them, also, the fall of the Ocmul- 
gee occurs within the distance of a com- 
paratively few miles of the river’s 
course, 

| All of these Georgia rivers are sub- 
Jéct at intervals to extreme droughts as 
Well as great floods, causing a very wide 
range between minimum and maximum 
Tow, and since the Oemulgee possesses, 
m a high degree, natural features per- 


GENERATOR FLOOR OF POWER HOUSE. 


The dam is thrown between two high 
bluffs in a narrow neck of the river. 
These bluffs, together with the entire 
bed of the river, being composed of solid 
gray granite, constitute an admirable 
foundation for the dam and its abut- 
ments. 

As the result of the union of the four 
streams mentioned, there is afforded a 
storage reservoir which consists of a 
large main body of water with the dif- 
ferent streams forming, as it were, ex- 


square miles, while the discharge at the 
dam averages about 1,800 second feet. 
Like all other similar reservoirs, that 
on the Ocmulgee has already proven its 
value from the standpoint of practical 
conservation, in that it regulates the 
flow of the river and is admitted to be 
of inestimable value alike to water users 
and property located below the dam. 
All timber and underbrush in the 
area covered by the reservoir, was cut and 
thoroughly burned before the water was 
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raised in same. This was done as a pre- 


caution against fever or other illness 
arising from the creation of the reser- 
voir, and as a result trouble of this na- 
ture will be eliminated. 

In order also to secure the greatest 
possible storage area, it was found nec- 
essary to flood public roads at different 
points above the dam, to overcome which 
ten highway bridges consisting of steel 
trusses on concrete piers were construct- 
ed. In all cases these substantial bridges 
replaced flimsy old wooden structures 
which were usually flooded, and there- 
fore impassable in times of high water; 
hence the creating of the reservoir has 
been a distinct benefit to the ‘‘good 
roads’’ movement in central Georgia. 

DAM. 

The dam, shown in one of the illus- 
trations, is, at its crest, 103 feet above 
the surface of the water in the tail-race. 


It is constructed throughout of cyclo- ` 


pean concrete; large blocks of stone 
forming about one-fourth of the entire 
mass were embedded in a concrete mix- 
ture of cement and broken stone—in 
proportion of one part cement, three 
parts sand and six parts broken. stone, 
with proper proportion of water. About 
160,000 yards of masonry entered into 
the dam and abutments. The dam is 11 
feet wide at the crest and 95 feet wide 
at the extreme base of the spillway 
which is formed by an ogee curve 
which takes the water down stream in 
an absolutely smooth flow.’ The ma- 
sonry section of the dam between abut- 
ments is 1,070 feet long. The east abut- 
ment, 540 feet; and the west abutment, 
100 feet long, making a total of 1,710 
feet. The power house, which is inte- 
gral with the dam is 190 feet long, while 
the spillway occupies 728 feet of the 
dam. i 

It is a matter of note that the only 
imported material entering into the con- 
struction of the dam proper was that of 
cement, fine sharp sand for the making 
of concrete being found in abundance 
in the channel of the river immediately 
below the dam, granite quarried from 
the banks and bed of the river, and tim- 
ber required in the construction of cof- 
fer-dams, railways, etc., cut from lands 
which were subsequently to form the 
storage reservoir. 

POWER HOUSE. 

The power house is a brick and steel 
structure ; the walls of the first floor be- 
ing twenty inches thick, and those of 
the second floor sixteen inches thick. 
The floors are of reinforced concrete, 
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carried on steel beams, while the roof 
is of similar construction covered with 
five-ply tar-paper and gravel. The plant 
is designed for six main generator units 
connected to water turbines. 

A cross section of the power house 
showing the relative location of the dam, 
penstocks, draft tubes and general design 
of power house and arrangement of ap- 
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The hydraulic equipment throughout 
was furnished by the S. Morgan Smith 
Company, York, Pa. The generator 
turbines, which are of the twin wicket- 
gate type, are thirty-nine inches in di- 


. ameter, and designed to develop 5,500 


horsepower each. Each generator .is 
governed by a 30,000 foot-pound motor- 
controlled Lombard governor. The two 
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MAP SHOWING TRANSMISSION LINES AND DRAINAGE AREA. 


paratus is shown herewith. As will be 
seen, the generator equipment is in- 
stalled on the main floor, while the high- 
tension switching apparatus and trans- 
formers are installed on the upper floor. 

The completely equipped operating 
switchboard is situated on a gallery im- 
mediately over the exciter units on the 
main floor. Entrances are provided on 
the generator and transformers floors, 


while access is also had to the building 
from the roof. 


exciter turbines, which are of 535-horse- 
power capacity each were likewise fur- 
nished by the S. Morgan Smith Com- 
pany. They are equipped with Wood- 
ward governors, and are directly con- 
nected to two 400-kilowatt exciters lo- 
cated in the center of the station; the 
intention being that one exciter serve 
the three generators located in the east 
half of the power house, and the other 
exciter serve the remaining three gen- 
erators in the west half of the station. 
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The chambers containing the water 
wheels as also the short penstock con- 
necting with same are built in the dam. 
Only four of the generator units have 
so far been installed but it is intended 
to install the two remaining units, for 
which provision has been made, at an 
early date. 

The electrical equipment throughout 
was furnished by the Westinghouse 
Electric & Manufacturing Company, 
Pittsburg, Pa. There are four 3,000- 
kilovolt-ampere generators driven by 
water wheels and four sixty-cycle, 3,000 
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conditions, each generator feeds direct- 
ly from this point through disconnect- 
ing switches and a duplicate circuit- 
breaker to the one described above to 
the low-tension side of the three-phase 
transformer which steps up the voltage 
to 66,000. Between two sets of discon- 
necting switches a tap is taken off to 
another set of disconnecting switches 
and circuit-breaker as described above 
to the 2,300-volt busbars or transfer bus. 
By means of this connection any gen- 
erator can be connected, by the opera- 
tion of the proper circuit-breakers, to 
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VERTICAL SECTION OF POWER HOUSE ON CENTER LINE OF MAIN UNIT. 


kilovolt-ampere, three-phase oil-insulat- 
ed water-cooled transformers in the 
power house. The high-tension voltages 
are 38,100, 36,945, 35,790, 34,635, volts 
delta and 66,000, 64,000, 62,000, 60,- 
000 volts star; the low-tension voltages 
being 2,300, 2,200, 2,100, 2,000 volts 
delta, , 
SWITCHING EQUIPMENT. 

The current is led from each genera- 
tor to a 1,200-ampere, 2,300-volt sole- 
doid-operated automatic overload cir- 
cult-breaker equipped with definite time- 
limit relays. Under normal operating 


feed any step-up transformer. From 
the high-tension side of the transformer 
the current is led through a 300-ampere, 
66,000-volt oil cireuit-breaker, thence 
through oil-immersed choke coils and 
disconnecting switches to the 66,000-volt 
busbars. 

From the busbars the power ìs taken 
to the substations over either one or 
both of two feeders of 18,000 kilowatts 
capacity each. Before reaching the pole 
lines the feeders pass through automa- 
tie oil circuit-breakers, and disconnect- 
ing switches and are protected by elec- 
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trolytic lightning arresters with horn- 
gap disconnecting switches. The 2,300- 
volt and the 66,000-volt buses are divid- 
ed into two sections, each of the latter 
being connected to one feeder; they are 
connected in the center by two sets of 
disconnecting switches and non-automa- 
tic oil circuit-breakers, the former by a 
2,000-ampere and the latter by a 300- 
ampere breaker. The oil circuit-break- 
er is erected in a structure of masonry, 
each pole being entirely inclosed in a 
separate fireproof compartment, and 
each line terminal being separated by 
soapstone barriers from adjacent ter- 
minals. 

The breaker, used in connection with 
the 66,000-volt buses, represents the lat- 
est improvement in high-tension switch- 
ing devices, and consists of three sep- 
arate single-pole breakers, mounted each 
in its own iron tank, separate and dis- 
tinct from the other, and connected by 
the operating rods. The contacts are of 
the well known ‘‘butt’’ type. | 

The 66,000-volt wiring, according to 
the latest engineering practice, is all 
Open, consequently no inclosing struc- 
tures are provided either for the circuit- 
breakers or the busbars. | 

The 2,300-volt wiring, on the other 
hand, is inclosed, and consequently the 
busbars, circuit-breakers and disconnect- 
ing switches are inclosed in fireproof 
masonry work. ' 

Each of the 400-kilowatt, 250-volt ex- 
citers is connected to the exciter bus- 
bars and controlled from one panel of 
a black marine-finished slate switch- 
board, containing the proper knife 
switches and indicating meters. This 
switchhoard contains, in addition to a 
panel for each exciter, one for the con- 
trol of the station lighting and power 
circuits, which has mounted thereon a 
2,300-volt, automatic overload, hand- 
operated, oil circuit-breaker and three 
two-pole single-throw knife switches. 

The main switchboard is of the bench- 
type control equipped with a complete 
set of dummy busbars installed on the 
top of the control bench, enabling the 
operator to tell at a glance the connec- 
tions that have been made by the opera- 
tion of the electrically operated switches. 
This board was designed for the control 
of the four 3,000-kilovolt-ampere, three- 
phase generators and transformers with 
provision for two spare units of each, 
and the two 18,000-kilovolt-ampere, 66,- 
000-volt feeder circuits. 

The top of the bench board is com- 
posed of slate slabs with the sides, front 
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and rear of steel plate in the form of 
removable panels, so arranged as to pro- 
vide ready access to the interior of the 
desk for purposes of inspection and ad- 
justment. 

All of the circuit-breakers in the sta- 
tion are electrically operated (except 
the one on the station-lighting panel) 
and are operated from the control bench 
by drum-type controllers mounted there- 
on. The operating handle and dial plate 
are on the top, while the controllers them- 
selves are mounted inside, so that there 
is no possibility of the operator coming 
in contact with even the 250-volt operat- 
ing circuits. All of the instruments and 
synchronizing equipments are operated 
from current and voltage transformers 
so the operator has no chance of making 
contact with any live circuits. 

Each circuit-breaker controller is pro- 
vided with two indicating lamps, one red 
to show the breaker closed and one green 
to show the breaker open. The red 
lamps are connected in the miniature 
bus system in such a manner that the at- 
tendant can tell the actual connections 
that have been made by the oil circuit- 
breakers. 

For the purpose of showing the posi- 
tion of the disconnecting switches two 
miniature ten-volt lamps are connected 
in series, one being mounted on the con- 
trol bench and connected in the mimic 
bus and the other mounted near the dis- 
connecting switches. These lamps are 
fed from the ten-volt secondary of a 
small transformer and the lamp near the 
switch has connected in parallel with it 
a snap switch. When the attendant 
opens the switches, he turns the snap 
switch, thus short-circuiting the lamp 
and causing the lamp in the mimic bus 
with which it is connected in series, to 
burn at full candlepower, which noti- 
fies the operator that the disconnecting 
switches are open. 

A complete set of synchronizing plugs 
and receptacles are included in the gen- 
erator sections. The closing circuits of 
the oil circuit-breakers are so wired that 
the breakers cannot be closed unless the 
synchronizing plugs are in their recep- 
tacles. 

A full complement of indicating in- 
struments of the vertical edgewise type 
is included in the equipment. The in- 
struments are mounted on a framework 
back of the control bench in such a man- 
ner that the operator will face the gen- 
erator room when standing in front of 
the desk, and can look above the top of 
the hench and underneath the instru- 


ment frame to observe the operation of 
the machines. Watt-hour meters are 
installed on the rear of the control 
bench. l 

TRANSMISSION LINES. 

The power is transmitted from the 
dam to Bibb, at which point it branches, 
by means of a switching tower, toward 
Forsyth and Macon on the south, and 
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templates developing as market condi- 
tions warrant. “As will be seen in the 
map, such a loop will materially lessen 
the chances of interruption to service in 
that it will provide a means of supplying 
power to any of the cities mentioned 
over either of the legs leading from the 
switching tower at Bibb. 

Arrangements have also been made 


VIEW OF DAM. 


toward Griffin and Atlanta on the north. 
The system as at present constituted 
reaches only the cities of Macon, For- 


to extend a separate line from the power 
house, over the top of the dam, to the 
city of Monticello, which is located on 


SUBSTATION AT MACON. 


syth and Griffin, but it 1s understood 
that same will be extended to Atlanta 
in the very near future. It is also the 
intention to extend the system from For- 
syth to Barnesville and thence to Griffin, 
thereby completing a loop which will 
constitute the center of the system and 
into which will be fed all power from 
the three other plants on other rivers in 
central Georgia which the company con- 


the east side of the river at a distance 
of about nine miles from the site of de- 
velopment. 

The distance from the dam to Bibb 
is six miles, from Bibb to Macon, forty- 
one miles, and from Bibb to Griffin, 
eighteen miles. making a total system of 
sixty-five miles in operation at the pres- 
ent moment. 

One of the accompanying illustrations 
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shows the branch-off and sectionalizing 
tower used. The transmission towers, 
which were furnished in part by Riter- 
Conley Company, and in part by the 
Milliken Company, stand eighty feet 
high from the ground to the pinnacle of 
They are an- 


the ground-wire support. 


i 
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From the dam to the switching tower 
at Bibb, the lines are of No. 00 B. & S. 
gauge copper, while from this point to 
the various cities mentioned, aluminum 
wire of No. 0 B. & S. copper gauge 
equivalent is used. 

The general design of the line was 


TRANSFORMERS AT FORSYTH SUBSTATION. 


chored at each of the four corners, each 
anchor being required to stand a strain 
of 30,000 pounds without failure. The 
top of the lowest insulator on the tower 
is fifty feet above the ground. 

The towers, which are located with 
reference to the contour of the country, 
average about 500 feet apart. Tne con- 


very carefully worked out with a view 
to eliminating the troubles common to 
high-voltage systems. 

The transmission-line right-of-way is 
owned by the company. It is 100 feet 
wide and was entirely cleared of stand- 
ing timber before the construction of 
the line was proceeded with. 


SWITCHING TOWER AT BIBB. 


ducting wires are sagged between same 
to a point at which their elasticity is 
least affected. These sags average about 
twenty-five feet at the center, but in no 
case do they drop within less than twen- 
ty feet from the ground. The clearance 
between line wires is 7 feet 6 inches. A 
copper-clad steel ground wire is carried 


o the center pinnacle and grounded at 
each tower, 


TELEPHONE SYSTEM. 

The company has installed on its 
transmission towers a telephone system, 
the wiring of which is amply transposed 
so as to insure good voice transmission. 
The system is also elaborately protected 
against lightning discharges. Substan- 
tial booths with permanently installed 
telephone instruments are located at nu- 
merous points along the transmission 
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line, while at numerous other points 
drop connections are provided so that 
patrolmen, all of whom carry portable 
telephone sets, may have ready commu- 
nication with headquarters at all times. 
In addition to this private telephone sys- 
tem, independent connection is had with 


` the lines of the Southern Bell Tele- 


phone & Telegraph Company at the 
power station, as likewise at the trans- 
mission-line branch-off tower at Bubb 
and at the company’s substations in dif- 
ferent cities; so that the prospects of to- 
tal interruption in telephone service are 
very remote. 
SUBSTATIONS. 


The substation buildings are all of 
brick and steel construction with con- 
erete floors and foundations. The roofs, 
which are of timber with tar and gravel 
covering, are carried on steel trusses and 
are surmounted by steel towers for re- 
ceiving the incoming high-tension lines 
from the power house, which is equipped 
with electrolytic lightning arresters sep- 
arated from the lines under normal con- 
ditions, by horn gaps. 

Four sixty-cycle, 1,500-kilovolt-am- | 
pere single-phase, oil-insulated water- 
cooled transformers are installed in the 
Macon substation and have voltages as 
follows: High tension, 36,400, 34,600; 
32,900 volts delta; 63,000, 60,000, 57,- 
000 volts star; and low tension, 6,900, 
6,600, 6,300 volts delta. The transfor- 
mers mentioned are fitted with relief 
valves. The transformers in the Griffin 
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station are four sixty-cycle, 750-kilovolt- 
ampere instruments of the same type. 

All the oil-insulated water-cooled 
transformers are mounted in boiler-iron 
tanks which are fitted with wheels to fa- 
cilitate moving the transformers. The 
transformers are all of the shell type. 
The brass cooling coils will safely stand 
250 pounds per square inch. l 

In the Forsyth substation there are 
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four sixty-cycle, 200-kilovolt-ampere 
single-phase _ oil-insulated _ self-cooled 
transformers of the core type. The high- 
tension side is wound for 36,400 volts 
and insulated for star connection to give 
63,000 volts; the low-tension is wound 
for 6,900 volts. The transformer is 
mounted in a case with a corrugated 
sheet-steel wall with welded seams, cast 
into top and bottom castings. 

The high-tension lines are carried 
through the roof by the medium of por- 
celain insulator terminals set on con- 
crete cones, thence through disconnect- 
ing switches to high-tension oil switches 
located on the floor opposite the trans- 
formers. A bus tie line connects the 
two feeder lines through disconnecting 
switches with the above disconnecting 
switches; the lines passing through the 
busbars, through the oil switch to the 
outgoing feeder lines, which are protect- 
ed by electrolytic lightning arresters 
similar but smaller than those installed 
on the high-tension lines. 

As in the main power station, a trans- 
former truck runs the length of the 
building between the transformers and 
switchboard immediately opposite. 

Only three transformers are, of course, 
used in any of the stations, the fourth 
being reserved for emergency. Provi- 
sions have been made for each station 
whereby an additional bank of trans- 
formers of corresponding capacity may 
be installed and it is understood that 
this will be done in the very near future. 

DISTRIBUTION. 

The company being distinctly a 
wholesaler of power, service is delivered 
to its customers at a pressure of 6,600 
volts, and 1s measured and paid for ac- 
cordingly. The consumer in all cases 
constructs a small brick or concrete com- 
partment for the accommodation of his 
transformers and protective devices. 
For the purpose of standardization of 
such installations, as likewise to conserve 
the mutual interests of the consumer and 
the company, the latter has drawn up a 
standard set of specifications setting 
forth the company’s recommendations 
as to the general character of and the 
minimum apparatus which the consum- 
er should install in his transformer sta- 
tion, copies of which specifications are 
furnished to the prospective consum- 
er together with plans showing suggest- 
ed design of the station and layout of 
apparatus therein. 

In the case of large power users, a 
consulting engineer is usually retained 
by the consumer, but in the ease of the 
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smaller consumers of power, who do not 
or cannot afford to retain an engineer, 
the company lays out the work. The 
company retains skilled engineers, who 
are always available for this purpose 
and also to aid consumers whenever 
they may have trouble with any of their 
electrical equipments. 

The market for power in Central 
Georgia is a very fertile one. Outside 
of this fact, the business offered is of 
a much more desirable nature than that 
obtained in many other localities; that is 
to say, whereas in many sections of the 
South, the power business consists en- 
tirely of cotton mills, in others, furni- 
ture factories, in others, knitting mills, 
etc., the business in Central Georgia is 
of a diversified nature consisting of cot- 
ton mills, knitting mills, cotton-seed oil 
mills, wood-working mills, railway 
plants, fertilizer plants, breweries, flour 
mills, brick plants, packing plants, ete. 
As can be readily appreciated with this 
varied class of business offering, the 
company is in a position to build up a 
very enviable load-factor. 

An important feature about the de- 
velopment is the fact that although the 
plant has only been in operation about 
six months, contracts have already 
been written for upwards of 10,000 
horsepower of electrical energy, most of 
which is already connected and being 
served from the system. Indeed it is 
expected that before the end of the pres- 
ent year, the business written will re- 
quire the installation of the two remain- 
ing generators in the power house and 
doubling of the transformer capacity in 
the different substations. 

Lockwood, Greene & Company, of 
Boston, Mass., were the consulting en- 
gineers, while J. G. White & Company, 
of New York, were the supervising en- 
gineers. The general manager of the 
company is J. J. Cagney, and many of 
the special engineering features were 
his. The company was systematized 
throughout by Mr. Cagney, and it is 
stated that its organization is an exam- 
ple of efficiency in every one of its de- 
partments. 

—_+—_>--____- 
Electric and Gas Lamps in Germany. 

According to the statement of Gen- 
eral Seeretary G. Dettmar before the 
recent convention of the German Soci- 
etv of Electrical Engineers, held at Mu- 
nieh, there are 50,000,000 incandescent 
lamps in use in Germany and 2,000,000 
are lamps, while there are only 25,000,- 
000 gas lamps. 
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A STUDY OF THE CURRENT 
TRANSFORMER.—I. 


BY P. G. AGNEW. 


INTRODUCTION. 

In an ideal current transformer the 
currents would have a ratio equal to 
the inverse ratio of turns, and the re- 
versed secondary current would be ex- 
actly in phase with the primary cur- 
rent. In the actual transformer neither 
of these conditions is realized, since an 


appreciable part of the primary current 


is required to excite the core. Hence, the 
ratio of the primary to the secondary 
current is greater than the inverse ratio 
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FIG. 1.--TYPICAL RATIO CURVES. 


of turns, and the two currents are not 
quite in phase but differ by a small 
angle. A further complication is intro- 
duced by the fact that the flux-density, 
and therefore the core loss and magne- 


tizing current, are functions of the cur- 


rent, so that in general, both ratio and 
phase angle are diffcrent for different 
values of the current load. Moreover, 
the impedance of the instruments con- 
nected with the secondary determine, in 
part, the value of the flux, so that the 
may be 
changed by an increase or decrease in 
the impedance connected with the sec- 
ondary. 

Fig. 1 shows some typical forms of 
the ratio-current curves of current trans- 
formers, the ordinates being the ratios 
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FIG, 2.—TYPICAL PHASE-ANGLE CURVES. 


(primary to secondary) expressed in per 
cent of nominal values. Fig. 2 shows a 
few typical phase-angle curves, the ordi- 
nates being the angles by which the re- 
versed secondary current leads the pri- 
mary. These curves, as well as those 
for the ratios, are plotted from actually 
determined values. 
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It will be seen that both the ratio and 
the phase-angle curves tend to become 
horizontal straight lines near full load, 
and that they rise more rapidly toward 
the low-current end of the curve. It is 
an interesting fact that both types of 
curves should be so very similar in 
their general shape. 

Although during a considerable ex- 
periencé in the testing of transformers 
it had been noticed that many trans- 
formers showed a tendency to turn down 

instead of up at the extreme low-current 
end of the ratio curve, these cases had 
been passed over with the idea that they 
were probably due to inaccuracies of 
measurement, since the 
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FIG. ?.—RATIO CURVES OF TRANS- 
FORMER F. 


making measurements of high accuracy 
at currents below about twenty per cent 
of full load are very great. However, 
Fig. 3 shows the 25 and 60-cyele ratio 
curves Of a transformer exhibiting un- 
usual and remarkable characteristics. It 
will he seen that at sixty eveles with the 
small impedance load used, the ratio in- 
creases with increasing current through- 
out the entire range from five per cent 
of rated load to full load. At twenty- 
five cycles the ratio increases with in- 
creasing current from the value at low- 
current load to a maximum at approxi- 
mately half load and then gradually de- 
eases to full load. 

In the sixty-eycle curve, the total 
change in the ratio from ten per cent 
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to full load js 0. 
al 


it 


23 per cent, a quantity 
ont ten times as great as the sensibil- 
Yot the method used, if averaged over 
the whole Tange. The experimental evi- 
“ence that the twenty-five-cycle curve 


JASS F . sA 
Passed through a maximum was equally 
Food. The dir 


i ect determinations are in- 
le 


ated hy circles, all lying on the curves 


difficulties in 
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in Fig. 3. The points indicated by 
crosses are computed values which will 
be discussed later. It seemed important 
to determine, if possible, whether there 
might be theoretical errors in the 
method of measurements used, or, if not, 


\gh 2 


FIG. 5.—VECTOR RELATIONS IN METHOD 
OF MEASURING RATIO AND PHASE 
ANGLE. 


whether some light might not be thrown 
upon the nature of the iron losses at 
such low flux-densities as are used in 
current transformers, and upon their 
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Orlich? has described a similar method 
in which a sensitive electrometer is used 
as the detector instead of the electro- 
dynamometer. 

Robinson? has developed a rotating 
commutator with which he uses a direct- 
current galvanometer as a detector in 
place of an electrometer or an electro- 
dynamometer. This commutator is driven 
by a synchronous motor and rectifies the 
quadrature component Q so that it may 
be measured by means of a direct-cur- 
rent galvanometer with all the requi- 
site sensibility. The form-factor enters 
into the reduction of the results. 

This rotating-commutator method 
has heen further developed by Sharp 
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FIG. 6.—VECTOR DIAGRAM OF CURRENT TRANSFORMER ON INDUCTIVE LOAD. 


possible effect on the ratio and phase 

angle of the instruments. . 

METHODS FOR DETERMINING RATIO AND 
PHASE ANGLE. 

The most accurate methods for the 
measurement of ratio and phase angle 
are null methods, depending upon the 
potentiometer principle. The electromo- 
tive forces at the terminals of two non- 
inductive shunts placed in the primary 
and secondary, respectively, are opposed ; 
and the resistance of the secondary 
shunt is adjusted until the in-phase com- 
ponent of the resulting electromotive 
force is zero. The current relations are 
shown in Fig. 5, where J, R, and J, R, 
are the electromotive forces, 9 the phase 
angle, and Q the quadrature component 


and Crawford,* who have also used a 

mutual inductance in the secondary to 

reduce the measurement of the quadra- 

ture component Q to a null method. 

They have also suggested a method of 

using a mutual inductance instead of 

the shunts in primary and secondary 

circuits. 

CALCULATION OF RATIO AND PHASE ANGLE. 
Fig. 6 is a vector diagram of the cur- 

rent transformer. If we let 

> — flux, 

I == primary current, 

I, == secondary current, 

E, = secondary electromotive force, 

n = ratio of turns of secondary to turns 

of primary, 


® = phase angle of secondary circuit. 


ot the resultant electromotive force. %==phase angle of transformer, 
ni, 
\, M P 
F 
FIG. 7.—VECTOR DIAGRAM OF CURRENT TRANSFORMER ON NONINDUCTIVE LOAD. 


The method in use at the Bureau of 
Standards is to place the series coil of an 
electrodynamometer in series with the 
primary shunt, and use the moving coil 
as a detector for setting the in-phase 
component of the resultant at zero.’ 


‘For a complete description of this method 
together with a derivation of the equations, 
see Agnew and Fitch, Bulletin of Bureau o] 
Standards, 6, p. 292, 1909; Reprint No. 130. 


WU = magnetizing current, 
F = core-loss component of exciting cur- 
rent, 
es ratio of currents, 
then we may consider that the Hux è 
induces the electromotive force E, in 
*Hlektrotechnische Zeitschrift, 30, P. 468: 1909. 


Trane. Amer. Inst, Elec. Eng., 28, p. 1005; 1909. 
Proe. Amer. Inst. Elec., Eng.. 29, p. 1207: 1910. 
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the secondary, giving rise to J, in the 
secondary and requiring a component in 
the primary opposite in phase and equal 
to n I, in magnitude. 

But in order to maintain the flux the 
primary also has to furnish a magnetiz- 
ing current M in phase with the flux, 
and a core-loss current F opposite in 
phase to E,. Hence, the total primary 
current is made up of n I, M, and F, 
taken in proper phase relations. 

By projecting the vectors on the line 
n I, and also perpendicular to it, it may 
be shown that with a close degree of 
approximation 

Pass + Meme tree (1) 
and : 

M cos o¢— F sin ; 

tan o = Ee me (2) 

In case the load is non-inductive, 

sin $ — 0 and cos $ = 1 
and (1) and (2) reduce to the forms 
R =n + F/I, (3) 
tan9—M/nI, (4) 
and the vector diagram takes the simple 
form shown in Fig. 7, from which it is 


seen that the magnetizing current M. 


will determine the phase angle, but has 
very little effect upon the ratio, while 
the core loss will determine the ratio, 
having practically no effect upon the 
phase angle. 

The core-loss current, the magnetizing 
current and the total exciting current at 
twenty-five cycles for transformer F are 
shown in Fig. 9, and the same quanti- 
ties for a frequency of sixty cycles in 
Fig. 10. These were measured directly 
by a special method, the field eoil of a 
dynamometer being excited by a current 
whose phase was adjustable, while the 
electromotive force at the terminals of a 
shunt through which the exciting cur- 
rent passed was applied to the moving 
eoil. This allowed each component of the 
exciting current to be measured separ- 
ately. 

The ratio and phase angle were com- 
puted from this data and the results are 
indicated by the crosses in Figs. 3 and 4. 
The core losses at both twenty-five and 
sixty cycles are plotted in Fig. 8. The 


following are the constants of the trans- 
former. 


CONSTANTS OF TRANSFORMERS. 


Number primary turns 25. 

Number of secondary turns 196. 

Rated currents 40 and 5 amperes, 
Secondary resistance 0.51 ohm, 

Resistance of connected load 0.17 ohm. 
Inductance of connected load 0.08 millihenry. 


Maximum flux at 60 eveles, 201) maxwells. 
Maximum flux at 25 cycles, 700 maxwels. 


It will be seen that the agreement be- 
tween measured and computed values is 
very good, especially in the case of the 
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sixty-cycle curve, where the conditions 
are more favorable. The greatest dis- 
crepancy in the range from tenth to full 
load is but one part in three thousand. 
Of course, the possibility of the same 
error entering into both measurements 
is to be considered, as, for example, 
errors due to wave distortion. 

A check measurement of the ratio by 
an entirely different method was made, 
using the Northrup hot-wire comparator 
as a transfer instrument by which the 
ratio of the two currents was referred 
to the ratio of the readings of two po- 
tentiometers on direct current. 

The average of ten measurements gave 
the same ratio to the last figure (one 
part in eight thousand) at full load as 
was found by the two-dynamometer null 
method. It is very difficult to see how 
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FIG. 8.—CORE LOSS OF TRANSFORMER F. 


the same error could enter into two 
such radically different methods of meas- 
urement, and as it will be shown that the 
distortion is negligible, it must be con- 
cluded that the forms of ratio curves 
found for transformer F are correct. 

But so close an agreement between 
observed and computed values indicates 
that there must be some simple theo- 
retical connection between the nature 
of the iron losses and the slope of the 
ratio curve. 

CONDITIONS FOR LINEAR RATIO AND PHASE- 
ANGLE CURVES. 

Such a relation may easily be shown 
to exist if we assume that the total iron 
losses may be expressed in the Steinmetz 
form 

WKB (5) 
where 

W = total iron loss in watts, 

B = maximum flux-density, 

c. K = constants for a given transformer 
at a given frequency. 

Tf c be assumed to be rigorously con- 

stant, it can he shown that the ratio 
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will increase with increasing secondary 
current when c is greater than 2, and it 
will decrease with increasing current 
when c is less than 2, provided the sec- 
ondary circuit is non-inductive. For by 
(3) 
R =n + F/I, 

where F is the core-loss component of 
the exciting current and the term F/I, 
represents the departure from the ratio 
of turns. Both the current and the 
voltage may be taken as proportioned to 
the maximum flux. If E, is the sec- 
ondary voltage, then since F is meas- 
ured in the primary and E, in the sec- 
ondary we have 


F ==n W/E, 
and 
LBK, 
Therefore 
E _ nW _ č nW 
dl KiBE: KıBK:B 
— nW ! 
= KB? (6) 
Hence from (5) and (6) 
F ani nK Be — am c-2 
hk KKB? K;B 
R=n+K,B° (TY 


= S c-3 
A K, (c 2) B 


But _— since I, is proportional to B, 
1A — 9 c-3 (8) 
T K, (c — 2) B 


This will be positive if c is greater than 
2, and negative if it is less than 2. 
Hence, if the exponent c for the total 
iron losses is equal to 2, the ratio curve 
becomes a horizontal straight line. If 
we assume the eddy-current loss to vary 
as B?, then the same conclusions will 
apply to the hysteretic exponent alone. 
Some interesting relations connecting 
the shape of the ratio curve with the 
exponent, if the latter be treated as a 
constant, may be brought out by a de- 
velopment of equation (8). Since the 
flux may be taken as proportional to ve 
current this may be written 
dR __ 
dl 
To get the curvature we should, strictly, 
differentiate this with respect to the 
length of the curve, but since the curve 
is nearly horizontal we may, for ap- 
proximate values, differentiate in respect 
to I, instead. 
CR Ks (e — 2?) (e — 3) 1 
So that we have 
Ratio =n + K I,:? 
Slope =: K (e— 2) I,e 
Curvature = K (ce — 2) (ce — 3) I," 
From the last of these equations it may 


= K, (ce — 2) 1,°° 
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be seen that the ratio curve will be a 

straight line (zero curvature) only when 
(=20rc=3: 

The matter is summarized in the follow- 

ing table. 


TABLE I. 
Ex- Curva- Ratio 
ponent. Slope. ture. Curve, 
e<? — Slopes down; concave up 
c= 2 0 0 Horizontal straight line 
3<c<3 + — Slopes up; concave down 
c= 3 + 0 Slopes up; straight line 
c>3 + + Slopes up; concave up 


The first case is the usual one, wel! 
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FIG. §§—-COMPONENTS OF EXCITING CURRENT AT 25 CYCLES. 


TRANSFORMER F. 
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RATIO OF VARIATION 


So 
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FIG. 11—RATIO OF VARIATION FOR CORE LOSS OF TRANS- 
FORMER F. 


illustrated by the typical curve of Fig. 1. 
While the Straight line of the second case 
has never been completely realized, it is 
approached very nearly in some high- 
grade transformers with low impedance 
load (compare the lower curve of Fig. 
1). The third case of an upward sloping 
curve, concave downward, is illustrated 
by the sixty-cycle curve for transformer 
F (Fig. 3). Neither of the last two 
ases has ever been observed. 
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The simple theory as here outlined for 
a constant exponent is unable to account 
for a case in which the ratio passes 
through a maximum, as is the case with 
the twenty-five-cycle curve for trans- 
former F (Fig. 3). The slope of this 
curve will be computed from the re- 
sults of a more general treatment which 
will be given later. 

It is seen from the factor I, “t, which 
enters the expression for the curvature, 
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that the curvature will in general de- 
crease with increasing current. The 
typical ratio curve (see Fig. 1) slopes 
down, is concave up, and the curvature 
decreases with increasing current, all of 
which are predicted by theory for the 
case of an exponent less than 2. 

While the case of an assumed constant 
exponent thus agrees qualitatively with 
the experimental facts, it is quantita- 
tively insufficient for precise measure- 
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FIG. 10.—COMPONENTS OF EXCITING CURRENT AT 60 CYCLES. 
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ments. Moreover, a more serious diffi- 
culty lies in the determination of the ex- 
ponent when the latter is not a constant, 
and the variation is greater at the low 
flux-densities used in the current trans- 
former. 
THE SLOPE OF THE RATIO CURVE DETER- 
MINED BY THE RATIO OF VARIATION. 
It has become usual to consider the 
Steinmetz exponent as varying slightly, 
as it is well known that the simple equa- 
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FIG. 12..—EXPONENT AND RATIO OF VARIATION FOR TRANS- 


FORMER F. 


tion with a constant exponent will not 
accurately represent observed values. 
But it has been pointed out in a pre- 
vious article that unless the exponent 
is actually constant the methods for de- 
termining it fail to give an exponent at 
all, the quantity actually given by these 
methods being the slope of the curve ob- 
tained by plotting W against B on log- 
arithmic paper, and the suggestion has 
been made that this quantity should be 


mi - m — =- 
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called the ‘‘ratio of variation,” since it 
is the ratio of the percentage change in 
W due to a percentage variation in B. 
(See ELECTRICAL REVIEW AND WESTERN 
ELECTRICIAN for July 15, page 114.) 
The ratio of variation and the actual 
exponent may have very different values 
in actual cases, but are identical when 
the exponent is constant. 

The previous statement of the depend- 
ence of the slope of the ratio curve upon 
the value of a constant exponent holds 
in exactly the same way for the general 
case of a variable exponent if the ratio 
of variation be substituted for the ex- 
ponent. In fact, the development may 
be made without assuming any empirical 
relation between the flux and the total 
loss. By equation (3) 

R=n+ F/I, 
where F is the ratio, n is the number of 
turns and F the core-loss component of 
the exciting current. If W is the core 
loss, E,, E, the primary and secondary 
voltages, and r, the secondary resistance, 
then 

F=W/E,=12W/E,=2nW/r,I, (9) 
and the ratio becomes 

R=n+nw/r.]2 


Differentiating, 
dw dw 
———2W TA 
daR _— n hdl, ‘i nW Ww 2 
‘dl r I; + Talg dl = 


Replacing F from (9) 


aR 
7 Ae h, -2) (10) 


The fraction ee the parenthesis is 
the ratio of variation of the core loss 
with respect to the current, but since 
the current ìs proportional to the flux. 
this is the same as the ratio of variation 
with respect to the flux. Hence we may 
also write 


shi 
(11) 


Either (10) or — shows that the 
ratio of a current transformer will rise 
with increasing current when the ratio 
of variation is greater than 2, and that 
it deereases with increasing current 
when the ratio of variation is less than 
2. This latter is, as already stated, 
almost universally the case. 

That the experimental results obtained 
from the measurements of transformer F 
verify this conelusion may be seen from 


a comparison of the ratio curves of 


Fig. 3 with the curves of the ratio of 


variation of Figs. 11 and 12. At sixty 
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cycles the ratio curve slopes upward 
throughout its length, and in agreement 
with this the ratio of variation is 
greater than 2 over the whole range. In 
the curve at twenty-five cycles the ratio 
increases to half load and then slowly 
decreases to full load, while in agreement 
with this the ratio of variation is greater 
than 2 for low currents and less than 2 
for the larger currents, passing through 
the value 2 at approximately half load. 

To test equation (10) quantitatively 
Table II has been computed for this 
transformer from the quantities plotted 
in the figures referred to. 


TABLE II.—SLOPE OF RATIO CURVE IN 
PERCENTAGE CHANGE OF RATIO PER 


AMPERE. 
Secondary 60 Cycles. 25 Cycles. 
Cur- Caleu- Calcu- 
rent. lated. Observed. lated. Observed. 
+0.09 +0.09 +0.27 +0.09 
2 + .06 + .04 + .04 + .04 
2.5 .00 .00 
3 + .05 + .03 — .92 — .02 
4 + .02 + .02 — .07 — .05 
5 + .01 + .01 — .09 — 07 


With the exception of the value for 
one ampere at twenty-five cycles the 
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FIG. 13.—CORE LOSS AND RATIO OF VARIA- 
, TION FOR TRANSFORMER G. 


agreement is extremely satisfactory. 
The diserepaney at the one point ìs due 
to the great difficulty in obtaining suf- 
ficiently accurate determinations of both 
the ratio and the core loss at the low 
loads. In fact. the agreement at one 
ampere and sixty eveles must be regard- 
ed as accidental. 

In Fig. 13 the loss and the ratio of 
variation for the eore of a power trans- 
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former, designated as transformer G, 
are plotted for low flux-densities, the 
maximum value reached being 235 
gausses. The ratio 0° variation decreases 
from slightly over 2 at low voltage to 
slightly less than 2 at the highest voltage 
shown. When tested as a current trans- 
former it gave a very flat curve as would 


_be predicted from theory, and actually 


passed through a maximum; but the 
change in ratio was only a very few 
hundredths of a per cent. 

A few other cases have been found 
in which the ratio of variation was 
slightly greater than 2 at low flux-densi- 
ties, but no other case has been found in - 
which the phenomenon of the ratio of 
transformation increasing with the cur- 
rent was anywhere nearly as pronounced 
as with transformer F. 

(To be continued.) 
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The Electrical Section of the Bureau 
of Mines.: 


The electrical section of the Bureau 
of Mines was organized in 1909 to in- 
vestigate the conditions under which 
electricity is used underground, in or- 
der to obtain data that will be of as- 
sistance to those state officials who have 
charge of the regulation and inspection 
of mines and to all who use or manu- 
facture electrical mining equipment. 
The section is part of the mining ex- 
periment station of the Bureau at 
Pittsburg, Pa. 

It is the purpose of the section to at- 
tempt to discover the causes of acci- 
dents from the use of electricity in 
mines and to suggest means for the 
prevention of such accidents; to make 
tests of the safety of electrical equip- 
ment under conditions most conducive 
to disaster; and to make such tests of 
a general nature as bear upon the 
safety of electricity in mines, accidents 
attributed to electrical causes, etc. 

Although the function of the section 
is to investigate and test rather than 
to develop, facts that will be of value 


to those designing equipment are con- 


tinually being learned in the process of 


testing and are always at the disposal 


of interested persons. 

Bulletins will be issued from time to 
time describing the tests made and the 
results obtained. The section is always 
ready to diseuss., by correspondence or 
by eonference at the Pittsburg station, 
the problems relating to aceidents 
caused by electricity, the results of 
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1 From Technical Paper No. 4 of the Bureau 
of Mines, by H. H. Clark. 
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tests, or the means and methods of 

safeguarding underground electrical 

equipment. 

The laboratory 18 provided with a 
six-panel switchboard for the control 
of transformers, generators, and cir- 
cuits; a complete equipment of alter- 
nating-current and direct-current volt- 
meters and ammeters; an outfit for 
measuring insulation resistance up to 

80,000 megohms; a five-kilowatt high- 
potential testing transformer, the volt- 
age of which can be gradually varied 
up to 30,000 volts; a Wheatstone 
bridge; rheostats; and miscellaneous 
tools and supplies. 

There are two galleries for testing 
electrical equipment in the presence of 
gas. The larger testing gallery is a tube 
designed to represent a short section 
of a mine entry. It is erected outside 
the laboratory and consists of a cylin- 
drical shell of boiler iron 30 feet long 
and 10 feet in diameter, laid horizon- 
tally upon a concrete bed and partly 
filled with concrete to form a floor upon 
which apparatus can be set up for test. 
At 7.5 feet from either end, the cylin- 
der can be stopped off with diaphragms 
of heavy paper, which relieve the pres- 
sure from explosions before it becomes 
dangerously heavy. After the dia- 
phragms are in place the gallery can 
be entered through a manhole cut in 
the side of the shell between the heads. 
Heavy plate-glass windows are set in 
the sides of the gallery. 

A large motor-driven centrifugal fan 
"xes and circulates the gas and air, 
and a special device has been developed 
to indicate the percentage of gas in 
the mixtures. Tests of explosion-proof 
motors, explosion-proof switches, and 
other large apparatus are made in this 
gallery, 

A gallery or testing tube for investi- 
gating the ignition of coal dust by elec- 
ticity is now being designed and will 
be Constructed shortly. This gallery 
will be similar in most respects to those 
already described, but will differ in a 
lew details, 

The Bureau has made a few prelim- 
mary Investigations, the most impor- 
ies Which are an investigation as 
wide danger of gas ignition by the 
ara of inclosed fuses, and an in- 
ce n as to the danger of gas 
ae ena Incandescent lamps when 
nals m gaseous atmospheres. The 
ieee Investigation showed that 
ie s1Zeg of incandescent lamps, 

n broken, ignite surrounding ex- 
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plosive mixtures of gas and air. The 
tests now under way will determine the 
factor of safety of such lamps as have 
not caused ignition in previous experi- 
ments. 

In making tests of incandescent 
lamps they are placed im a gas-tight 
receptacle filled with a mixture of gas 
and air combined in proportions most 
sensitive to ignition. The lamps are 
lighted and the filaments are brought 
into contact with the gaseous mixture 
in three ways, as follows: 

(a) By smashing the bulbs com- 
pletely, which brings the mixture in 
contact with broken filaments. 

(b) By snipping off the tips, which 
usually does not break the filaments, as 
the velocity of the entering gas is less 
than in (a). 

(c) By puncturing a small hole in 
the necks of the bulbs, which prevents 
the entering gas from impinging di- 
rectly upon the filaments and therefore 
rarely breaks them. 

Such lamps as do not ignite the mix- 
tures under normal conditions are fur- 
ther tested by increasing the tempera- 
ture of their filaments until explosion 
follows the breaking of the lamps. A 
comparison of the excess energy re- 
quired in any case gives a good indi- 
cation of the relative safety of the 
lamp. 

Explosion-proof switches and explo- 
sion-proof motors are tested in the 
same way, as the flame-proof quality of 
the casings is in each case the point 
at issue. 

In testing explosion-proof apparatus 
the casings are completely filled with 
various mixtures of gas and air and 
completely surrounded by a mixture of 
the same constituents combined in pro- 
portions most sensitive to ignition. The 
mixture within the casing is exploded 
by an electric spark, and the character 
and extent of the discharged flames, 
and their action upon the surrounding 
gas, are noted. | 
TESTS OF INCLOSED CARTRIDGE FUSES IN 

EXPLOSIVE GAS. 

As a part of the investigation of the 
causes of mine explosions, authorized 
by Congress in May, 1908, the Secretary 
of the Interior decided that a careful 
examination should be made of the va- 
rious inclosed electric fuses used in min- 
ing operations with a view to deter- 
mining how far these fuses, when in- 
stalled for service in gaseous atmos- 
pheres, might be responsible for the 
occurrence of disasters. 
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With this in view, a letter was sent 
by the Director of the United States 
Geological Survey on July 8, 1909, to 
the manufacturers of fuses in the 
United States, setting forth the con- 
ditions under which such fuses would 
be examined and the nature of the tests 
to which they would be subjected. 

In response to this communication, 
applications were received from seven 
different manufacturers, who submitted 
samples of their product for test. The 
fuses tested were standard N. E. C. 
cartridge fuses of the indicator type, 
varying in size from 30 amperes, 250 
volts, to 100 amperes, 600 volts. 

There are two elements of danger at- 
tending the action of such fuses in the 
presence of inflammable mixtures of 
gas and air, namely: (a) the action of 
the indicators located on the external 
surface of the shell; these, when the 
fuse acts, may, by giving out sparks 
or otherwise, ignite the explosive mix- 
ture; (b) the blowing of hot gas and 
jets of flame through the relief ports 
of the fuses by the energy released - 
within the shell. 

The generating capacity available 
for making the tests was sufficient to 
test only the indicators of the fuses to 
a satisfactory limit. Although, there- 
fore, the tests proved the dangerous 
character of the indicators, they can 
not be considered conclusive as to the 
safety of the relief ports. The avail- 
able generating capacity also limited 
the tests to fuses having a capacity 
of 100 amperes or less in both 250 and 
600-volt sizes. The conditions were 
about as severe as those in a large per- 
centage of the mine installations of the 
present day. 

Seven different brands of fuses were 
tested. All made use of a fine wire which 
was burnt off when the fuse acted. The 
details of the indicator devices are given 
below. 

Brand No. 1.—The indicating wire of 
this brand was led through a pinch of 
inflammable powder placed upon the out- 
er surface of the shell and covered by 
a paper label. When the fuse acted the 
burning of the indicator wire ignited 
the powder, which burned a hole in the 
paper. | 

Brand No. 2.—The indicator of this 
brand was similar to that of brand No. 
1, but had more powder under the paper 
label. 

Brand No. 3.—The indicating wire of 
this brand was led across a circular white 
paper dot placed upon the outer surface 
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of the shell. The wire was covered by 
a paper label except where it crossed 
the dot. When the fuse acted the wire 
burned off and left the dot clear. 

Brand No. 4,—The indicator of this 
brand was similar to that of brand No. 
3, but the indicator wire was led under 
the paper dot which, when the fuse 
acted, burned and exposed the shell of 
the fuse. 

Brand No. 5.—The indicating wire of 
this brand was led through a small quan- 
tity of inflammable material held in a 
little hole in one of the brass caps. When 
the fuse acted this material burned and 
left a black spot upon the brass cap. 

Brand No. 6.—The indicating wire of 
this brand was led through an explosive 
wad sunk into the fuse shell and covered 
by wire gauze and a disk of leather or 
similar material. When the fuse acted 
the disk was blown out of place. 

Brand No. 7.—This brand had two 
types of indicators, both of which de- 
pended upon the action of a spring re- 
leased by the burning of the indicator 
wire. 

The fuses were mounted in standard 
clips or holders and placed inside a gas- 

tight, boiler-iron box that measured 24 
by 18 by 18 inches. This box was pro- 
vided with means for admitting any de- 
sired percentage of gas. The electrical 
connections were so made that by throw- 
ing a single switch the full potential of 
250) or 600 volts was thrown directly 
across two fuses in series. 

The results of the tests are summarized 
in the table. 

RESULTS OF TESTS OF INCLOSED CART- 


RIDGE FUSES. 
—Cause of Explosion— 
er- 
Number centages 
Number of Unde- Blowing of 
Brand of explo- ter- Indi- at explo- 
No. tests. sions. mined. 
a) 


cator. port. sions, 
1 4 10 1 3 6 41.6 
3 ha 12 sai 12 ex 52.2 
3 32 24 os 24 i 75.0 
4 24 5 5 as 20.8 
5 20 13 13 ci 65.0 
6 21 1 a sa 1 4.7 
7 32 1 : 1 3.1 


The conclusions from the results of 


these tests are as follows: 

(1) One or more sizes of all the 
brands of fuses tested ignited the gas, 
although in varying degrees. Two 
brands ignited the gas but once; three 
brands ignited it in more than fifty per 
cent of the trials. 

(2) The prineipal source of danger 
in fuses as they are now designed is the 
device for indicating whether or not a 
fuse has acted. 

(3) Danger from blowing at the re- 
lief ports will probably develop in some 
and possibly in all brands if tested with 
enough generating eapacity. 


LETTER TO THE EDITOR. 


-Public-Corporation Accounting. 
To the Editor: 


Your editorial on ‘‘Evidence before 
Public-Utility Commissions,” which 
appeared in your issue of June 17, is 
a very timely one and ought to sug- 
gest to managers of public-service cor- 
porations the absolute necessity of a 
proper system of accounting. A purely 
commercial set of books is out of place 
because the business of all such cor- 
porations is of an industrial nature and 
demands special accounting. 

I will not here attempt to discuss all 
the advantages of such an accounting 
but wish to refer to it merely as the 
only true and reliable evidence that 
will be helpful to public-utility com- 
missions in establishing just rates. 

The practice of supervising and con- 
trolling public-service corporations by 
public-utility commissons has come to 


stay, and I am glad to state that wher- 


ever established they have always 
acted in a spirit of fairness towards 
the consuming public and also towards 
the corporation. They have never sup- 
ported the often erroneous contention 
that rates must be lowered when the 
public think such rates are excessive. 
This would be resorting to practices 
of politicians. On the contrary, they 
want to investigate the matter for 
their own satisfaction; they have the 
power to examine witnesses as well as 
books and records in order to come to 
the right conclusions. 

If a corporation can show through 
its capital investment account the orig- 
inal cost of its physical assets; if it 
can produce through a properly kept 
construction account and its vouchers 
conclusive evidence as to the cost of 
new constructions; if it has kept sep- 
arate maintenance and operating ac- 
counts and thereby is able to show act- 
ual cost of maintaining its plant, roll- 
ing stock, pipes, wires, ete., In proper 
physical condition, as well as cost of 
producing and delivering their com- 
modities (be they water, light, heat, 
telephone, transportation, ete.) to the 
consuming public, if all such accounts 
are controlled by and provable through 
its financial aceounts, why then the 
commission has at its command the 
most reliable data whieh it is possible 
to obtain. 

If, on the other hand, such books 
and records cannot be produced, resort 
must be had to estimating. This means 
the employment of expert accountants, 
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engineers, cte., and proves in the end 
rather expensive to the corporation. 
And while such estimates may be very 
accurate and scientifically correct, and 
mostly based upon results obtained 
from the operation of other similar 
plants, still they are not real, when it 
comes to the corporation whose rates 
are under investigation. 

Another most serious consideration 
for corporations of the latter class will 
be the problem to conduct the manage- 
ment of their plants under conditions 
that will make the established new rate 
profitable. The fact of the matter is 
that these corporations have drifted 
away from efficient and scientific man- 
agement, they have fallen into a certain 
rut, their help is inefficient, their clerks 
are without knowledge of up-to-date 
methods, and every man well posted in 
such matters knows what it means to 
remedy such matters. 

My advice to every such corporation 
that conducts its business in such a 
way would be to get some one firm of 
accountants to systematize their ac- 
counting methods, or still better, put 
their office in charge of an experi- 
enced bookkeeper who is familiar with 
industrial accounting, for he will not 
merely install such a system; he will 
also be with them and conduct it for 
them. It must always be remembered 
that a good system in charge of an 
inexperienced man will be like a mod- 
ern tool in the hands of a savage; it 
will be of no account. 

A. C. FIEGUTH. 
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Hoosac Tunnel Inspection. 


The Boston & Maine Railroad took 
a party of about two hundred news- 
paper men of Massachusetts upon an 1 
spection trip to the Hoosae Tunnel on 
July 11. The distinctive features of 
the new electrical system were inspect- 
ed, after which dinner was served at 
a North Adams hotel. Vice-president 
Byrnes then pointed out the advantages 
to the railroad of the electrification of 
the tunnel. Formerly the capacity of 
the Fitchburg Division was limited by 
the tunnel to 800 freight cars a day ; 
now it accommodates 1,600 freight cars, 
so that electrification has doubled the 
capacity of the division. The eomfort 
of the passengers was also enormously 
inereased. 


W. S. Murray, electrical engineer, ex- 
plained the methods employed, and said 
that the new system had proved its 
efficiency. 
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ELEMENTS OF POWER-STATION 
DESIGN.—XXXV. 


CONTRACTS AND SPECIFICATIONS.—II. 


BY W, B. GUMP. 


In the last installment of this series 
(June 10, page 1174) the salient feat- 
ures that should be incorporated into 
contracts and specifications for the 
supply or erection of power-house 
equipment were discussed, fifteen gen- 
eral precautions being pointed out. 
_ The following is a typical set of pre- 
liminary specifications supplementary 
to an advertisement for preposals. 
They bear out the suggestions of brev- 
ity and explicitness in the last section. 


SPECIFICATIONS 
for 
OSE 750-KILOWATT TURBO-GENERATOR UNIT 
WITH REGULATOR AND EXCITER, To- 
GETHER WITH SURFACE CONDENSER AND 
CONDENSER EQUIPMENT; SAME TO BE 
ERECTED COMPLETE ON FOUNDATIONS 
PREPARED BY THE CITY OF ........--6: 


Generator—The generator to be furnished 
with this equipment must be capable of op- 
erating at full load of seven-hundred-fifty 
(750) true kilowatts at eighty-five (85) per 
cent power-factor for twenty-four (24) hours, 
with a temperature rise not to exceed forty 
(40) degrees centigrade, and to operate for 
twenty-four (24) hours at a one-hundred- 
twenty-five (125) per cent load at eighty- 
five (85) per cent power-factor with a tem- 
perature rise not to exceed fifty (50) de- 
grees centigrade, and to operate at a one- 
hundred-fifty (150) per cent load at eighty- 
five (85) per cent power-factor for a period 
of one (1) hour at a temperature rise not 
to exceed sixty (60) degrees centigrade, in 
either field or armature. 

The above specified outputs are to be in 
true kilowatts at eighty-five (85) per cent 
bower-factor. 
ante Coils. All bidders must include 

th the generator and exciter twelve (12) 
per cent extra armature coils for each, to 
i kept in stock for emergencies. Price on 

5 Coils to be quoted separately. 

i o The exciter must be able to give 
x 8 normal Speed sufficient voltage and 
ae to excite the generator when oper- 
i at the maximum overload and at fifty 

o per cent power-factor. 

BAe The condenser is to be of the 
ing 7 type with cylindrical shell contain- 
in 00 square feet of cooling surface, con- 

z k of five-eighths (54”) inch cold-drawn, 
are to eee seamless brass tubes. Same 
Re e secured in brass tube plates with 

e ferrules and the highest grade pack- 

ng for this work. 
iia Pump. The air pump is to be of the 
X Vertical type, electrically driven, and 
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to be of sufficient capacity to handle all 
water of condensation and deliver same to 
the hot well, which will be approximately 
fifteen (15) feet above the bottom of the 
condenser. 

Circulating Pump. The circulating pump 
to be one of the best designed centrifugal 
type and of sufficient capacity to deliver 
ample circulating water, taking same at a 
lift of not more than two (2) feet and de- 
livering same against a head not to exceed 
forty (40) feet. Same to be electrically 
driven. 

Motors. Motors to be furnished for driving 
the air and circulating pumps are to be 
three (3) phase, sixty (60) cycle, four-hun- 
dred-forty (440) volts, and are to be of the 
best design and manufacture. The make of 
the motors to be optional with the purchas- 
er, that is, the purchaser is to have the 
choice of the best motors of the above type 
in the market, and any diference in price 
a the different makes must be stated in 
id. 

Connections. The City of .............--. 
is to make connections for supplying steam 
to the turbine and also to run exhaust pipe 
from the automatic back-pressure valve, 
which is to be furnished with the equip- 
ment; also, to run all wires for connecting 
the motors for driving the auxiliary appara- 
tus. 

Temperature. The temperature of the in- 
jection water during the summer months 
averages seventy-six (76) to seventy-eight 
(78) degrees Fahrenheit, and is cooled by 
means of cooling tower. 

Guarantee. Bidders will be required to 
guarantee water consumption per kilowatt- 
hour. when operated at a steam pressure of 
one hundred eighty (180) pounds per square 
inch at the throttle. carrying a sunerheat of 
seventy-five (75) degrees Fahrenheit with 
a vacuum of twenty-six (26) inches at the 
exhaust flange. 

The generator pronosed must not have a 
lower efficiency than ninety-two (92) per 
cent at fiftv (50) ner cent load. ninety-three 
and one-half (93.5) per cent at seventy-five 
(75) ver cent load, ninety-four and four- 
tenths (94.4) ner cent at one hundred (100) 
per cent load. and ninety-four and four- 
tenths (94.4) ner cent at one-hundred-twen- 
ty-five (125) per cent load. 

The equipment proposed is to be complete 
in every detail, is to be guaranteed free 
from defective design. workmanship and 
material for a period of one year from date 
of acceptance. and is to be turned over to 
the City in a first-class onerating condition. 

It is required that the turbine set be op- 
erated at least thirty (39) days before ac- 
ceptance, under the direction of the party 
furnishing same. 

It is not desired to build cooling towers 
for greater vacuum than twenty-six (26) 
inches of mercury, therefore, in making effi- 
ciency guarantees, it must be based on 
twenty-six (26) inches of mercury. 

Inspection. All apparatus. materials and 
workmanship shall be of the best quality 
and shall be subiect to inspection and ap- 
proval of the general manager of the Munic- 
ipal Lighting Works Department. who shall 
have the right to reject any apparatus, mate- 
rials or work which, in his opinion, do not 
come up to the requirements of these speci- 
fications. 
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Said manager shall have control as T 
the interpretations of drawings and speci- 


fications. 

The following specifications, while 
not relating to electrical equipment, 
nevertheless illustrate the general fea- 
tures that should be incorporated into 
all final specifications and the con- 
siderable detail necessary in specifying 
the piping of any power station. 


SPECIFICATIONS 
for a 
POWER AND HEATING PLANT. 
GENERAL PROVISIONS. 

1. The Work to be Done consists in fur- 
nishing al} material, labor, transportation. 
tools, scaffolding, blocking, apparatus, and 
utensils necessary for building a Steam 
Power, Lighting, Heating and Ventilating 
Plant, and erecting same in the Owner’s 


premises at ............ Street, .......... > 


as per the following specifications, and the 
accompanying plans. 

2, Terms. The term “Owner” when used 
herein shall mean.......... Sauce ese a baked 
party of the first part; the term “Architect” 


shall mean .......essasssenoseseses.o , or 
his representative, ............eeeeeeeeee , 
Consulting Engineer; the term “Contractor” 
Shall: mean 2544-00 saveaeuseswen sows , party 


of the second part. 

3. Material and Workmanship. All mate- 
rial is to be new and of the best quality, 
each specially adapted to the services re- 
quired. The workmanship is to be rapid, 
thorough, and first-class in every particular. 
In case any material provided, or any work 
done, shall prove unsatisfactory to the ar- 
chitect, the Contractor will, on being noti- 
fied, immediately remove same, and supply 
in place thereof, other work and materia] 
satisfactory to the Architect. The spirit as 
well as the letter of these plans and speci- 
fications is to be observed, in order that a 
first-class plant in every particular may be 
secured. 

4. Superintendence. At all times during 
construction and erection the work will be 
subject to inspection by the Architect, who 
shall have the power to reject any work 
not in accordance with these plans and 
specifications. 

5, Further Explanation. In case any part 
or particular of the work shall be deficient 
or not clearly expressed in these plans and 
specifications, the Contractor wil] apply to 
the Architect for additiona) drawings anq 
explanation, and will carry out the general 
design as directed by the Architect, in a 
thorough manner, as part of the contract 

6. Conduct of the Work. The Contractor 
will conduct his operations so as not to in- 
terfere with the work of any other contrac- 
tor, and will work in harmony with all oth- 
er workmen on the job. The disposal of 
his tools and material during erection will 
be subject to the approval of the Architect 
He will remove promptly all debris occa- 
sioned by his work, and leave same in neat 
and finished condition. 

7. Work on Building. The Owner will 
provide space for the apparatus, and access 
to same, and do all other work on the build- 
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ing necessary for the proper and complete 
installation of the work herein contracted 
for, such as additional brick, carpenter or 
cement work, supports, braces, cutting and 
other changes. The Contractor shall, how- 
ever, at his own cost, build all necessary 
foundations of concrete and shall make good 
all damages to material, building, or other 
property of the Owner, or of other con- 
tractors, or to neighboring premises, or to 
the persons or property of the public, occa- 
sioned by the Contractor or his employees 
in the transportation or erection of the 
work. 

8. Ordinances and Restrictions. The Con- 
tractor is to comply strictly with all laws, 
ordinances and underwriter’s rules control- 
ling or restricting this class of work in any 
way, both as to the method of conducting 
it and the details of workmanship and de- 
sign. 

9. Changes. Should it prove necessary or 
desirable to make any changes in, or addi- 
tions to this work, the Architect may direct 
same in writing, and a fair and equitable 
addition to—or abatement from—the con- 
tract price shall be made, the amount to be 
determined by the Architect. Such changes 
shall not modify the obligations of the Con- 
tractor or his sureties in any way. 

10. Extras. These plans and specifica- 
tions contemplate a complete heating and 
ventilating plant, delivered and erected in 
place, ready for the intended services. No 
extras will be allowed except upon the writ- 
ten order of the Architect. 

11. Failure or Delay. In case of any fail- 
ure or delay on the part of the Contractor 
in the execution of this work, or any part of 
it, the Owner reserves the right, after hav- 
ing once given five (5) days notice in writ- 
ing to the Contractor of his intention so to 
do, to provide other workmen. and to com- 
plete the work, deducting the cost and 
charges thereby occasioned from any sum 
which may be due the Contractor. In case 
these costs and charges exceed the amount 
due the Contractor, then the Contractor 
shall repay such excess to the Owner. 

12. Beginning and Completing the Work. 
The work is to be begun without delay and 
prosecuted diligently and continuously. It 
is to be completed, in accordance with these 
plans and specifications so as to have at 
least one engine ready for service by June 
1, , three engines by July 1, 
and the work finished in full by September 
1, , Which dates are essential features 
of this contract. The Contractor will be 
given access to the building at all reasona- 
ble times, and will be allowed reasonable 
and convenient space and facilities for the 
execution of his work. He will keep in- 
formed as to the progress being made with 
the construction of the building, and will 
avail himself of every opportunity to prose- 
cute his work. If he is delayed by reason of 
any construction not being sufficiently ad- 
vanced to permit his work to proceed, then 
the Contractor may be granted an extension 
of time equivalent to the delay so caused: 
provided he ias made a claim to the Archi- 
tect for such extension not later than the 
day following the beginning of such delay. 

13. Guarantees. The Contractor guaran- 
tees all material and workmanship, and will 
make any repairs without charge, which 
may become necessary within one (1) year 
from acceptance, provided such repairs are 
—in tne judgment of the Architect—due to 
any defects in the original material, work- 
manship or design. The Contractor guaran- 
tees the efficient and satisfactory operation 
of each part of the werk, as hereinafter 
specified. He will protect the Owner against 
claims for unpaid labor and material, al- 
leged infringement of patent rights, injuries, 
or claims of any nature whatsoever, arising 
from this contract. 

a4. Accuracy of Data, The data given 
herein, and on the accompanying plans. are 
believed to be reasonably exact, but their 
extreme accuracy is not guaranteed. The 
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Contractor will examine the location care- 
fully, and take such measurements on the 
ground as he may need, and will provide a 


complete plant in working order, ready to | 


do the required service. 

15. Questions Arising. Should any ques- 
tions arise during the progress of the work, 
at the acceptance of the plant, or regarding 
settlement, such questions shall be referred 
to the Architect for decision. Should either 
feel aggrieved at such decision, said party 
may appeal to two disinterested parties, one 
chosen by each party to this agreement, and 
in the event of the parties so chosen failing 
to agree, they are to choose a third, the 
decision of two of said referees to be final 
and binding upon both parties. Such deter- 
mination shall be a condition precedent to 
any right or action. If no such appeal is 
taken within thirty (30) days, the decision 
of the Architect shall be conclusive. For 
such arbitration the said Architect and Ref- 
erees shall be allowed reasonable compen- 
sation, the amount thereof to be paid in 
equal parts by the parties hereto. 

16. Bond. At the Owner’s option, the 
Contractor will, within thirty (30) days from 
date of contract, give the Owner a satis- 


- factory bond in the sum of one-half the con- 


tract price, conditioned on the full and faith- 


ful execution of the provisions hereof. Such ' 


bond is to remain in full force and effect 


until one (1) year after acceptance of the 
work. 


SPECIFICATIONS IN DETAIL. 


SECTION A-5.—LARGER PIPEWORK AND APPA- 
RATUS. 


17. General Plans. The work contemplat- 
ed herein covers the steam, exuaust, feed, 
drain, blow-off and other necessary pipe con- 
nections to four 325-horsepower water-tube 
boilers; four 400-horsepower high-speed 
Corliss engines, one air compressor, one 
sprinkler-system pump, three  boiler-feed 
pumps, four steam-jet vacuum pumps, two 
oil-burner pumps, two feed-water heaters, 
one domestic-water heater, kitchen and 
other apparatus all in accordance with the 
following specifications, and the accompany- 
ing plans. Saturated steam of about 155 
pounds pressure will be carried on the boil- 
ers, and used in engines and pumps. Ex- 
haust steam will be used for heating feed 
water, domestic hot water, and in heating 
system of building. Provision is to be made 
for supplementing this service with live 
steam when necessary. Plugged openings 
for possible future refrigerating machine, 
brine, ice-water and distilled-water pumps, 
and reboilers, are to be left in both steam 
and exhaust mains. 

18. High-Pressure Lines, These will be as 
shown on plans, and will consist of a head- 
er extending through boiler and engine 
rooms. with branches to each engine and 
boiler, and to heating system through re- 
ducing valve. There will also be an auxil- 
iary steam header, with connection to each 
boiler, and branches to air compressor, boil- 
er feed, and other pumps, oil tanks, lubri- 
cating system. etc. All high-pressure lines 
are to be designed for a working pressure 
of 160 pounds. 

19. Bent Pipe will be used for engine and 
boiler connection where shown. Same must 
be accurately and neatly finished, uniform 
in section, free from buckles, and must sat- 
isfactorily withstand a heavy hydraulic pres- 
sure shop test before shipment. Radius of 
bends must not be less than five times the 
diameter of pipe. To be made of full-weight 
steel pipe and have tangents at each end as 
long or longer than diameter of pipe. Joints 
at both ends of all bends to be made with 
extra heavy malleable iron or steel flanges, 

20. Kitehen Lines. From point shown on 
plans run a two-inch high-pressure line 
through one and one-quarter inch pressure 
reducer to kitchen on fourth floor, and make 
not exceeding fifteen connections, varying 
in size from three-eighths inch to one inch, 
to kitchen utensils. From each of same 
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make ‘drain connections, from three-eighths 
inch to three-quarter inch in size, through 
separate approved traps, discharging into 
one and one-quarter-inch main drain line 
running to feed-water heaters in boiler 
room. 

21. Exhaust Lines. These will be run 
under engine-floor as shown, the ‘individual 
lines from the various engines and pumps 
combining into one main and running into 
boiler room to feed-water heaters. Provide 
branches ,to heating system and domestic- 
water heater. Run free exhaust where 
shown, through back-pressure valve, to ex- 
haust head five (5) feet above roof of pent 
house, with branches in attic for heating. 

22. Separators. Furnish and erect com- 
plete four six-inch live-steam separators for 
engines. All to be of the vertical receiver 
pattern, of the , or other 
approved make, with wrought steel shells. 
Connect drain from each separator to an 
approved high-pressure steam trap, dis- 
charging into two and one-half-inch line run- 
ning to feed-water heaters. Furnish and 
erect in exhaust line, where shown, one 
sixteen-inch horizontal grease extractor of 
the or other approved make, 
with covers and drain to blow-off tanks. 
Traps and connections to the above to be 
of the same size as drain openings in sep- 
arators. All traps to be by-passed. 

23. Drip Pockets. Install) at end of main 
header and at riser as shown, drip pockets 
of approved construction, with two-inch out- 
lets in bottom. Connect each outlet with a 
two-inch trap of same pattern as described 
in preceding paragraph. Discharge of traps 
to go into line to heaters. 

24. Heaters and Receivers. Furnish and 
erect two 600-horsepower size ————————. 
or other approved cast-iron construction 
feed-water heaters, each to be provided with 
automatic water regulator, balanced valve, 
oil catcher, water column, purifying pans, 
induction chamber, leveling device, crane 
for removing head, and traps for drips and 
drains from oil catcher, and overflow, with 
connection to blow-off tank. Bottom sheets 
of heaters, heads and pans, to be of cast 
iron. These heaters are also to serve as 
receiving and expansion tanks. Another 
contractor will bring city water supply to a 
point within twenty feet of these heaters, 
and will make all additional connections 
necessary, such as exhaust feed, drain, re- 
turn, and overfiow lines, and water supply 
from well-water tank. 

25. Domestic Hot-water Heater. Furnish, 
erect and connect where shown, one———— 
or equivalent automatic water heater, capa- 
ble of heating 1,500 gallons of water per 
hour from 60 to 180 degrees Fahrenheit 
with exhaust steam at atmospheric pressure. 
To have adjustable automatic control, and 
thermometer at outlet. Provide connections 
to same from main, also air valve, drip to 
feed-water heaters, and drain to blow-off 
tank. Another contractor will make water 
connections. Provide necessary supports. 

26. Boiler-feed Pumps. Provide and erect 
three 714 x 4% x 10-inch duplex pressure- 
pattern boiler-feed pumps, of the 
or equivalent make, brass fitted throughout. 
Each to have outside end packed plungers 
and pot valves of composition, designed for 
hot water. Steam cylinders to be covered 
with good non-conducting material and ap- 
proved lagging. Pumps to have special fin- 
ish throughout. Provide all necessary oil 
cups, nickel plated; also pet cocks and 
wrenches. Pumps to be guaranteed to op- 
erate smoothly at any speed from 5 to 60 
double strokes per minute. 

27. Well Pumping. Furnish and erect in 
present deep well in boiler room, one ap- 
proved compressed-air system of deep-well 
pumping. Furnish and attach necessary air 
and water lines of standard iron pipe, ex- 
tending to proper depth in present well, 
which is 350 feet deep, cased with 12-inch 
No. 12 double well casing perforated in wa- 
ter sand at several points. This depth to 
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be such as to insure Operation with min- 

imum pressure and maximum economy. At- 

tach to bottom an approved brass strainer. 

The whole to be capable of delivering at 

least 180 gallons of water per minute, pro- 

vided well will furnish the water. 

98. Storage Tank. Furnish and erect 
where shown one tank of sheet steel, 7 feet 
diameter by 20 feet long, three-sixteenths 
inch thick, single riveted. Build supports 
for same consisting of saddles resting on 
two horizontal “I” beams, the north and 
south ends to be supported on plates in side 
walls. Tank to have manhole complete, and 
a onehalf-inch tell-tale pipe running from 
a point six inches below top of tank to a 
point near well. Provide one four-inch 
flanged opening in top (left open) and an- 
other to receive the water supply. From lat- 
ter run four-inch line to discharge of deep 
well; also run branches to heaters, boiler- 
feed pumps, house and sprinkler systems, 
which two latter lines will be brought into 
voiler room by another contractor. 

29. Air Compressor. Furnish and erect 
where shown with necessary concrete foun- 
dations, one ——————————- or other ap- 
proved duplex double-acting crank and fly- 
wheel air compressor, dimensions not less 
than &x8x8-inch with high-speed governor. 
Compressor to have extra finish throughout 
and steam cylinders neatly lagged. Furnish 
and erect where shown one vertical 
wrought-steel receiver 36 inches diameter by 
60 inches high, with one and one-quarter- 
inch relief valve. Provide two flanged open- 
ings in same of proper size. Also pressure 
gauge and drain cocks, Entire system to 
be designed for 100 pounds air pressure, and 
150 pounds steam pressure. Provide auto- 
matic regulator controlling speed so as to 
maintain uniform air pressure. Run suita- 
ble pipe line from compressor to receiver, 
also Jine of proper size to deep well; the 
Whole plant to be ample for the easy pump- 
ing of at least 180 gallons of water from the 
well per minute. Provide three-quarter-inch 
cold-water lines for jackets of air cylinders, 
discharging into heaters. Other contractors 
will ran remaining air-delivery lines. 

30. Pump Connections. All steam pumps 
will have steam connections from auxiliary 
steam header, and exhaust connections to 
main exhaust. Each pump to have suitable 
throttle valve, opening for cylinder lubrica- 
tor and gate or angle valve in exhaust. 
Feed-pump suction to be so arranged that 
the pumps may take their supply from heat- 
ers, heating return lines, storage tank, or 
from city mains direct. Line from feed- 
Water heaters to have a thermometer in 
same. Discharge of feed pumps to be con- 
nected to boiler-feed lines, house water 
supply, and sprinkling system. Boiler-feed 
line to have branches to each boiler, with 
stop valves controlled from floor level. An- 
other contractor will bring city water line 
to a point within twenty feet of pumps. 
This contractor will make discharge connec- 
tion from deep well to storage tank. Other 
contractor will furnish and erect sprink- 
ling, brine, and oil pumps. and make all wa- 
i other connections to and from 

e. 

dL. Stop Valre. Provide each of the eight- 
inch and three-inch boiler branches with a 
combination stop and isolating valve of the 
~—— or equtvalent make. To be 
nralght-way, the eight-inch to be designed 
or erection with valve stems horizontal, 
and the three-inch vertical. 

32. Pressure Reducing Valves. Run four- 
p branch from main steam header 
ented, 4x &inch reducing valve to heating 
da : he Place a valve on each side of re- 
> cing valve, and provide 4-inch by-pass 
‘ound same. Reducing valve to be of the 
leaa or other approved make, capa- 
i a peing adjusted for any pressure from 
tee vacuum to 10 pounds on the low- 
naan side, with steam at 125 to 160 
eimi] 8 on the high-pressure side. Provide 

ar one-and-one-quarter-inch valve for 
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kitchen line, with three-quarter-inch by-pass. 

33. Back-pressure Valve. Locate on free 
exhaust line in attic one sixteen-inch hori- 
zontal —_————————. or equivalent double- 
seated back-pressure or relief valve with 
weight complete and guaranteed noiseless 
in operation. This valve is to be adjust- 
able up to ten pounds and when thrown 
wide open must offer no resistance to free 
exit of exhaust. 

34. Exhaust Head. On end of free ex- 
haust not less than five feet above roof of 
pent house place a sixteen-inch——————, 
or other approved exhaust head with two- 
inch drain to heaters, discharging through 
return from heating coils. Head to be prop- 
erly supported and anchored. 

35. Lubricator System. Provide a com- 
plete cylinder-lubricating system of the 
———_—_——., or other approved type, with 
condenser and sixty-gallon reservoir, with 
water column, located where shown. Pro- 
vide all necessary pipework and sight feeds 
for each engine cylinder, air compressor, 
boiler feed and all other pumps. Where 
possible the supply lines. are to be carried 
alongside of main steam pipes, inside of 
covering. Finished parts of system to be 
nickel-plated. Reservoir to be neatly paint- 
ed. Top to have one-inch. connection to vac- 
uum line of dust-cleaning system: for filling 
and one-inch line from bottom for drain to 
blow-off tank, with branches having cou- 
pling, three L’s and three-pieces of pipe of 
suitable length for connection to oil barrel. 

36. Gauge Board. Another contractor will 
furnish and install at west end of switch- 
board, a marble panel, 2 inches thick, with 
beveled edges, and to be 30 inches wide and 
90 inches high, extending to floor. The Con- 
tractor will furnish and mount on same the 
following: 

One eight-day marine clock with 
or ——————— movement. 

One high pressure steam gauge reading 
by single pounds to 200, connected to main 
header. 

One or equivalent steam pressure 
recording gauge complete, connected to main 
header, and provided with 100 extra charts. 

One low-pressure compound gauge, read- 
ing from 30 inches vacuum to 15 pounds 
pressure, connected to heating system. 

One combination water pressure gauge, 
reading to 100 pounds: and giving corre- 
sponding heights in feet, connected to city 
water mains. 

One similar gauge reading to 200 pounds, 
connected to underground main of sprink- 
ler system. 

One air gauge reading to 100 pounds, con- 
nected to compressed air system. 

i One vacuum gauge for dust-cleaning sys- 
em. 

One vacuum gauge for system of heating. 

Two exhausters for system of heating. 

Leave space on board for two ammonia 
gauges to be furnished and erected by an- 
other contractor. 

All gauges to be of——————_ or ————_-, 
or other approved spring pattern, eight-inch 
dial, nickel-plated, all carefully calibrated 
and properly lettered. Each gauge to have 
pet cock and syphon, and be connected up, 
ready for service. A drawing showing ar- 
rangement of gauges, etc., is to be submit- 
ted to the Architect for approval. 

37. Blow-off Tank. Provide and install 
under boiler-room floor where shown, a 
blow-off tank having a capacity not less 
than 2,800 gallons. This tank to be provided 
with a suitable manhole, with cover, gasket, 
bolts and anchors. Run five-inch pipe from 
top of tank to a point at least fifteen feet 
above roof. Provide necessary inlet onen- 
ings and connections for all blow-offs, drips 
and drains. Overflow to be six inches in 
diameter and provided with gate valve, from 
which another contractor will make con- 
nections to sewer through pump. Tank to 
be tested to a pressure of 35 pounds in the 
presence of the Architect. Another con- 
tractor will build inclosing chamber of brick 
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itable 
and concrete beneath floor, with su 
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ble drain connection aie e AREA 

These are to be 

o blow-off 


to be run to blow-off 


grease extractors are half-inch pipe. 


tank through two and one- 
Blow-off of each boiler is to be connected to 


three-inch blow-off header running to blow- 
off tank. All high-pressure drips to go to 
heater as specified above. | 

(To be continued.) ye | 
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A Yukon Central Station. 

The power station of the Northern 
Light, Power & Coal Company, near 
Dawson, Yukon Territory, is said to be 
situated farther to the north than any 
other steam-driven  turbo-alternator 
plant in the world. The plant was in- 
stalled for the purpose of supplying 
electrical energy to the various gold- 
mining companies in the Klondike re- 
gion. The company has its own coal 
mines whic‘. ‘urnish a semibituminous 
lignite. 

The generating equipment consists 


of three 2,000-kilowatt, two 1,000-kilo- 


watt and two 500-kilowatt turbogener- 
ators, two 80-kilowatt exciters, and one 
200-kilowatt motor-generator for sup- 
plying direct-current to the coal mine. 
The main supply is at 6,000 volts, three- 
phase, sixty cycles. The voltage is 
stepped up to 33,000 volts for transmis- 
sion to Dawson, forty-four miles dis- 
tant, aluminum conductors being used 
for the transmission line. 

Although the temperature variation 
is from seventy degrees Fahrenheit be- 
low zero to 100 degrees Fahrenheit 
above, only one minor breakage has oc- 
curred, due to a defective joint, which 
was repaired in an hour. No difficulty 
has been experienced in operating the 
plant at a temperature as low as fifty 
degrees below zero. 

The material was al] shipped from 
Vancouver in April, 1910, transferred 
to railway at Skagway, and finally 
loaded on barges for ascending the 
Yukon River. The installation pro- 
ceeded rapidly, so that steam was ap- 
plied to the turbines by August 20, and 
uae operation hegun on Septem: 

er 2, 
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Electric Production of Graphite, 


The extent to which graphite is now 
electrically produced is indicated by the 
fact that at Niagara Falls alone there 
was manufactured electrically an aggre- 


gate of 13,149,100 pounds of graphite 
last year. 
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ELECTRICAL ILLUMINATIONS AT 
KING GEORGE’S CORONATION. 


BY OUR BRITISH CORRESPONDENT. 


Never before in England has electrici- 
ty had so excellent an opportunity as 
was afforded by the illuminations in 
connection with the Coronation celebra- 
tions of June, 1911. And writing now 
after London has been a city of beauty 
and of light for several nights, it may 
be said that the result has been beyond 
even electrical men’s expectations, while 
from the universal chorus of praise it is 
clear that electricity has made the finest 
impression that could be desired upon 
the mind of the press and of the public. 

From one end of the Kingdom to the 
other, wherever there was a supply of 
electricity available this was adopted by 
public authorities and private persons 
to display the general sentinent of loyal- 
ty and the spirit of rejoicing. Munici- 
pal electricity departments combined 
both loyalty and commercial enterprise 
in outlining their works and offices for 
illuminating from their own supply; 
town halls were bedecked by the assis- 
tance of public electrical departments; 
electricity supply companies lavished 
their own supply in outside illumination 
of their premises and in certain cases 
had the work so far completed that the 
electrical display was nightly in evi- 


dence for ten days in advance of the 


coronation day. Municipal tramway de- 
partments alive to the occasion, ran spe- 
cially decorated and illuminated cars. 
There were special inducements offered 
to the public to use electricity, some 
authorities even going to the extent of 
giving away whatever of their output 
was required for private illuminations 
on the public way. Others charged spe- 
cially low rates with a small fee for 
connection, etc. These special induce- 
ments were not offered in England 
alone, but in other parts ot the British 
Empire as well; in Cape Town, for ex- 
ample, there was a free supply if it was 
asked for by a specified date. Later in 
the year certain parts of India will be 
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the scene of electrical illuminations on 
a grand scale, on the occasion of the 
visit of the King and Queen, for the 
Coronation Durbar, for which such lav- 
ish preparations are in progress at the 
present time. 

As an example, available at the time 
of writing, of the extent to which the 
special facilities have been accepted, ex- 
perience at Bradford, Yorkshire, may be 
quoted. Here the corporation received 
applications from sixty-one consumers 
for the special coronation rates, and the 
number of carbon lamps used for these 
displays was 11,812, giving an extra load 
on the generating station of 404 kilo- 
watts. The corporation in addition used 
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forated and behind were fixed celluloids 
and lamps representing jewels; on one 
side of the car was a ribbon with a 
ground work of royal blue and the 
words ‘‘Long Live the King, 1911’’ in 
bright gold, picked out with gold-col- 
ored lamps, also a shield in gold bearing 
the monogram ‘‘G. R. I.” in white. red, 
and blue lamps respectively. A ribbon 
on the opposite side of the car carried 


. the words ‘‘ God Save the Queen, 1911’’, 


and a gold shield with the monogram 
“M?” in white. The whole of the de- 
vices on the car were picked out with 
suitably colored lamps, there being in 
all 1,050 lamps used in the illumination 
of each car. The total height to the 


ELECTRICAL ILLUMINATION OF THE BANK OF ENGLAND. 


1,500 electric lamps for the illumination 
of the Town Hall, with twenty-four 
others of 2,500-candlepower at the top 
of the tower. Large illuminated fairy 
fountains were to be seen in Forster 
Square. 

The same city may be mentioned as 
illustrating the efforts of electric tram- 
way departments. Under the guidance 
of C. J. Spencer, the manager, two il- 
luminated cars were prepared, one of 
which is shown in the accompanying 
picture. The cars were intended to 
symbolize a crown upon a pedestal, the 
crown proper being in gold bronze suit- 
ably lined. The crown band was per- 


Maltese cross was sixteen feet, the effect 
when the car was lighted being extreme- 
ly brilliant. 

At the renowned brewery and offices 
of Messrs. Bass & Company at Burton- 
upon-Trent there was one of the finest 
electrical displays- in the provinces, if 
not in the whole country. The whole 
range of buildings was outlined with 
electric lamps; altogether 4,000 lamps 
were employed, of which 1,000 were 
used in a splendid arch across the en- 
trance. This fine piece of work and in- 
deed the entire scheme and the effect 
obtained both by day and by night can 
be seen from the accompanying pictures. 
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W. B. Ollis, Messrs. Bass’s engineer, 
was responsible for the designing and 
carrying out of the work. On each of 
the end gables of the general offices there 
was an eight-point star, each having 270 
lamps: the center gable bore a large il- 
‘inated shield. The windows were 
cutlined with festoons of laurel and 
floral sprays, these festoons being caught 
up by ecats of arms, lions’ heads and 
flambeaux, all being illuminated. The 
arch which was undoubtedly an excellent 
example of what may be done when the 
work of illuminating is entered into 
whole-heartedly with artistic taste and 
without financial stint, was modelled in 
high relief. The central span embodied 
the national emblems of rose, shamrock 
and thistle, surmounted by the letters 
“G. V. R.” and the imperial ercwn, 
while in the center was a large hand- 
painted illuminated portrait of the King 
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the display here. On every hand elec- 


trical strip was present; myriad earbon | 


lamps, in red, white, blue and gold and 
other hues outlined buildings, entwined 
about their pillars, festooned between, 
above and beneath their windows, lit up 
flagstaffs, and hung with evergreen and 
floral rope and wreathing along road- 
ways, over cross-river bridges, and in 
arches. 

The costliest scheme of all was that 
of the Bank of England. Statements 
as to the actual outlay range from ten 
to twenty-five thousand dollars—it may 
be that the larger figure includes the 
cost of stand erection and bunting and 
other non-electrical parts of what was 
beyond question the most mangnificent 
undertaking of all. The design includ- 
ed some 5,000 carbon lamps of eight- 
candlepower. The Bank has its own 
generating plant, but for the present 
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ILLUMINATED CAR AT 


and Queen in a crystal frame. The side 
arches were surmounted by the royal 
arras and the whole of the arch vas 
studded with electric lamps. The sur- 
Ply of electricity was obtained from the 
municipal mains, three special trans- 
formers having been put in by the elec- 
tal department feeding over main 
“itchboards with switches and fuses 
Cntroling the different devices. 

But whatever has been going on else- 
Where it is to London, of course, where 
% much of the wealth of the Empire is 
represented, and where distinguished 
"sitors have lately thronged from all 
Parts of the world, that one turns for 
electrica] illuminations on a really great 
Seale, Everybody electrical is proud of 


BRADFORD, ENGLAND. 


purpose the City of London Electric 
Lighting Company put in three special 
supply mains to feed the four main cir- 
cuits which were connected two on each 
side of the three-wire system. There 
were eighty-six sub-circuits controlled 
from double-pole water-tight distribu- 
tion boards, with an average of about 
fifty lamps each. Among the special 
devices were three twenty-foot golden 
wreaths embodying the rose, shamrock 
and thistle, the national emblems, each 
wreath being surmounted by a crown. 
There were sixteen eight-point stars ar- 
ranged in four groups along the top cop- 
ing, whilst two large oval medallons en- 
circling the King’s cipher were mounted 
on serollwork at the ends of the front 
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facade, with the crown above. Festoons 
of lamps were strung from ten electric 
flambeaux fixed on the top of the Bank 
building. The whole of the Corinthian 
pillars were entwined with lights, the 
only color here being white-tipped lamps 
with ruby centers. This arrangement 
was followed for the main outlining ex- 
cept in the case of the center windows 
and cornice above the portico, where the 
lamps had white hearts and ruby tips. 
Amber lamps for the devices and white 
petal floral reflectors for all lamps on 
the strip, produced a very effective re- 
sult. | 

Facing the Royal Exchange one has 
on the left hand the long stretch of the 
Bank of England just referred to. The 
Royal Exchange itself was electrically 
lighted with 3,500 lamps so far as the 
entwining of its pillars with strip was 
concerned and the dropping of festoons 
across from pillar to pillar at a consider- 
able height, but its top lights and large 
central device used gas. To the im- 
mediate right of the Exchange are the 
premises of the London, Liverpool & 
Globe Insurance Company—a building 
more lofty than others surrounding it, 
and with a dome, which always gives the 
electrical man a good chance. The de- 
sign included innumerable frosted elec- 
tric lamps outlining the windows, col- 
umns, and dome, and a number of 
crowns, roses, thistles, and shamrocks in 
electric lamps. Again on the right, 
leading off between the Exchange and 
the Mansion House, is Lombard Street, 
the abode of many banking interests. 
Here the bankers had co-operated in a 
scheme which cost about $5,000. Across 
the roadway were six arches while along 
both sides were evergreen and floral fes- 
toonings with white and gold electric 
lamps set therein. Many special signs, 
each having its own special significance 
and reminding one of days gone by, were 
hung at different points. One of these 
which shone out more brightly than the 
rest was an anchor in frame, some 200 
frosted electric bulbs being used there- 
for. | 

Emerging at the other end of Lom- 
bard Street, one had not many yards to 
walk before reaching London Bridge 
which afforded another excellent exam. 
ple of electrical and floral festoonings 
and archways. Between 3,000 and 4,000 
electric lights in white and gold, and 
studded among the frame-work of the 
ornamental arches, were used here. 

Retracing our steps to the Bank, the 
Mansion House and a number of other 


176 


buildings in the same charmed quarter, 


created a deep impression. For all of 


the buildings in this vicinity it might 
have been imagined that there was a 
concerted effort to secure a harmonious 
scheme of almost purely electrical mag- 
nificence. Standing near the Welling- 
ton Statue in front of the Exchange one 
could get a daylight night effect of elec- 
trical grace and beauty such as London 
has never seen before. 

The Mansion House had its pillars 
wreathed, and its main lines and win- 
dows covered with some thousands of 
colored electric lamps, but gas flam- 
beaux were on the roof and large gas 
devices were fitted intu the general 
scheme. With a profusion of foliage, 
artificial flowers, and bunting, the effect 
produced at night by the colored lights 
was admirable. 

Passing through the city in search of 
matters oi interest electrically one na- 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


and they were renewed daily for more 
than a week. Very beautiful effects 
were also obtained at a number of priv- 
ate displays by the use of real flowers 
and evergreens lighted up by electricity. 
In one of the West End schemes orange 
trees, upon the branches of which hung 
electric fruit, formed a noteworthy and 
pleasing novelty. Electric flowers— 
lamps concealed within colored floral 
shades—formed a conspicuous part of 
many efforts, and flower baskets with 
electric lights were also used. 

The Gaiety Theater had its dome and 
balconies outlined electrically, and at 
Selfridge’s great emporium in Oxford 
Street a gorgeous scheme included an 
enormous crown placed above the tow- 
ers. This crown was illuminated by 
400 electric lights and its measurements 
were about nine feet in circumference 
and eight feet in height. 

Along Piccadilly among the general 
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American and English entwined, beau- 
tifully outlined in colored electric 
lamps. This device measured twenty 
feet high and weighed one-half ton. 
Among the other devices at the Ameri- 
can Embassy was the American Eagle 
embossed in gold and lighted up from 
seventy concealed lamps. Altogether 
the Embassy scheme included between 
4,000 and 5,000 lights. 

The White Star Line Building in 
Cockspur Street had close upon 3,000 
electric lamps, some of these being used 
in a large star, and others in a model 
in electricity of the Olympic. Among 
the scores of other things of an inter- 
esting character that might be selected 
for reference are the features adopted 
by numerous banks, insurance com- 
panies, hotels, theaters and clubs, but 
we must be content with the foregoing 
general indication of the extent and 
nature of the effort that has been made. 


CORONATION ILLUMINATION 


turally stopped at the ‘‘Mazda’’ build- 
ing of the General Electric and British 
Thomson-Houston Companies, in Can- 
non Street. Electric strip clung down 
the sides of the building and stretched 
from the center of the top downwards 
to a point at either side. A crown il- 
luminated with fifty or sixty lights and 
the letters G and R were all set within 
a large circle composed of Mazda lamps. 
At each of the four corners of the de- 
sign were small electric stars. 

At Temple Bar where their majesties 
made one of their principal halts, being 
there received by the Lord Mayor and 
(‘orporation representatives, one of the 
many triumphal arches forming part of 
the London schemes was erected, and 
here the lattice work of the arch was 
studded with electric bulbs. It will add 
interest here to mention that real flowers 
were used in the decoration of this arch, 


schemes of color and decoration fes- 
toons of yellow bulb electric lights hung 
both across and along the thorough- 
fare. The Piccadilly Hotel was cov- 
ered with about 3,500 feet of strip car- 
rying 4,200 electric lamps, in red, 
white, and blue, the main pillars being 
alternately outlined in these colors. A 
number of five-foot flambeaux, two 
large illuminated crowns, and other de- 
tails made a load of 168 kilowatts. The 
Royal Colonial Institute had some spe- 
cial devices of ‘‘union jacks’’ encom- 
passed by the ‘‘garter’’ surmounted by 
a crown, the design being worked out 
in electric bulbs of suitable colors on a 
colored base. At the American Em- 
bassy in Park Lane there was a huge 
shield colored in royal blue surmounted 
by a heavy edging of gold with a mono- 
gram ‘‘M G” fixed in the center all in 
gold. Above the shield were five flags 


OF BUILDINGS AT BURTON-UPON-TRENT, ENGLAND. 


There ought, however, in conclusion 
to be mentioned a large electric sign 
displayed at the British and Foreign 
Bible Society’s premises, brilliantly 
shining out the words ‘‘The Bible: the 
First of National Treasures’’ words 
used on a recent occasion by King 
George himself. 

One writer in the press has aptly 
described the scene generally in Lon- 
don, and at 8:30 o’clock on the night of 
June 22, when building after building 
switched on its electrical display, as ‘‘a 
midsummer night’s dream of rare and 
wonderful beauty.’’ Another writer. 
again in a leading London daily, tells 
his readers that from the spectacular 
point of view ‘‘electricity won hand- 
somely,’’ not only in illuminations on 
land, but in connection with the bril- 
liant effect at Spithead on the night of 
June 24, the day of the King’s review 
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of the feet. “On the whole the tech- 
nical men concerned have every reason 
. to be satisfied with the way in which 
the illumination of London was carried 
out, and with the manner in which 
everyone appreciated their efforts. It 
was a splendid advertisement. ’’ 

The whole of the temporary electri- 
eal illumination work in the metropoli- 
fan area, in whieh ‘between 2,500,000 
and 3,000,000 incandescent lamps were 
utilized, had to comply with special 
regulations prepared by the Fire Brig- 
ade Committee of the London County 
Council. These regulations are as fol- 
lows, with the exception of No. 1, which 
is one spetially issued by the City Cor- 
poration concerning schemes carried out 
in its area. It may be of interest to print 
these regulations in view of the excel- 
lenee of the display, and the freedom 
from failure, accident, and fire. 
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support and independent of and insulated 
from the conductors, and should be secured 
in such a Manner as to minimize risk of in- 
jury from wind. 

(7).—All shades and decorations of com- 
bustible material in proximity to lamps 
should be rendered non-inflammable by a 
process which will withstand the action of 
rain for several days, and no shades or 
decorations of celluloid or similar substance 
should be employed. 

(8) —The installations should, when prac- 
ticable, be connected at the main intake or 
at the main distribution boards so as to 
avoid the possible overloading of the house 
wiring. 

————___~~»-»——_-- 


Notes on Illumination. 


A paper on this subject was read be- 
fore the Junior Institution of Engineers, 
London, on May 10, 1911, by F. J. Haw- 
kins. The author dealt in a general man- 
ner with the chief recent advances in 
gas and electric lighting, and briefly re- 
viewed a few special problems, such as 
the lighting of streets, shops, private 
houses, ete. 
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of illuminating the goods by concealed 
lamps, and contended that outdoor bril- 
liant lights were unnecessary. Turning 
to domestic lighting he pointed out that 
consumers are often reluctant to alter 
the positions of lamps and disturb exist- 
ing arrangements. Consequently it is 
often only by effective shading and di- 
rection of light or by introducing new 
types of lamps, that substantial improve- 
ments can be made. Mr. Hawkins also 
referred to the effect of wall*papers on 
interior lighting, and gave a table of 
reflective powers of different materials. 

The discussion which ensued was 
opened by P. J. Waldram, who referred 
to recent advances in illuminating en- 
gineering. Haydn T. Harrison made a 
few remarks on the nomenclature adopt- 
ed by the author, and referred to the 
need for better illumination in side 


streets. K. Edgeumbe gave some addi- 


DAY AND NIGHT VIEWS OF CORONATION ARCH, 


(1)—Temporary illuminated signs and 
devices must not project more than 4 ‘feet 
ô inches from the front of the building to 
the extreme edge of the device, or be at a 
less distance than 2 feet from the carriage- 
ni The height of such projections must 
€ of a minimum of 8 feet from the pave- 
Ment to the underside of the device. 
be dA circuits and subcircuits should 
e Provided with double-pole fuses of a suit- 
able capacity, Subcircuits should not carry 
arren exceeding ten amperes, and all 
circuits should be arranged with proper re- 
ay to the current density in the conduc- 
so bare conductors should be used 
A na Place, and all conductors within 
tar the public should be specially pro- 
ee by suitable conduits, and all metal 

uits or covering be efficiently earthed. 
cal switches, fuses, terminals and 
oe should be protected from the 
i 8 of weather and from the possibility 
mechanical injury. 

eee. installations should be inspected, 
she a approved by the local supply au- 
PRH efore connection is made, and any 
Pr ation that has not a satisfactory insu- 
ea aaen poles, and between either 

(6) my 2 earth, should not te connected. 
he estoons, garlands, etc., containing 

bs should be provided with means of 


Mr. Hawkins laid special stress on <he 
importance now attached to avoiding 
glare and to the value of shades and re- 
fleetors as a means of screening i/lum)- 
nants and directing their light / where 
needed. In this connection he referred 
to the interesting work of A. J. Sweet, 
who had analyzed the requirements of 
street lighting, and shown how absence 
of glare was compatible with uniform 
illumination. To achieve this result he 
designed a special combination of Holo- 
phane reflector and opal outer globe. 
The principle that every source of light 
is incomplete without an appropriate 
shade or reflector is now being generally 
appreciated ; Mr. Hawkins mentioned the 
Excello dioptric globe, and the Peard 
reflector used with the Oriflamme arc 
lamp, as illustrations of this tendency. 

In dealing with shop lighting, Mr. 
Hawkins laid stress on the desirability 
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tional illustrations of the deleterious ef. 
fects of glare. 

W. J. Liberty said that the height 
recommended for street lamps, thirty 
feet, Was more than would often be nec- 
He also commented on the value 
of centrally 


essary. 
placed sources at 
where four roads converged. 

J. S. Dow agreed that the illumina- 
tion of the goods in the window in shop 
lighting was the chief essential: he 
thought that Mr. Hawkins had rather 
overlooked the advertising value of out- 
side lamps, although they should be 
properly arranged to avoid glare. 

T. E. Ritchie dealt mainly with are 
lamps and the advantages of indirect 
lighting; he thought that up-to-date 
firms were now alive to the importance 
of distribution of light from sources as 
well as intensity.—Illuminating Engi- 
neer, London. 
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LINE-CONDUCTOR REQUIREMENTS 
FOR TELEGRAPH TRANS- 
MISSION.'—I. 


BY FRANK F. FOWLE. 


INTRODUCTION. 

Telegraph transmission from an engi- 
neering standpoint seems to have at- 
tracted comparatively few investigators, 
and when the author undertook a com- 
plete investigation of the subject more 
than a year ago it was found that the 
existing literature was extremely meager. 
On the side of practice the telegraph 
companies have adhered quite closely to 
rather ancient standards, although there 
have been persistent efforts to bring 
about improvements in equipment and 
radical changes in transmission methods. 
Very lately there have been a number 
of notable improvements in equipment, 
but practically all of the telegraph busi- 
ness of the country is still handled by 
the Morse system, with manual opera- 
tion. 

Dealing from an engineering stand- 
point with transmission problems as they 
now arise, the Morse system becomes 
practically the sole consideration. The 
problem of greatest fundamental impor- 
tance is how to secure commercially eff- 
cient transmission at the lowest cost; 
and where long distances are involved, 
the largest single factor is the selection 
of the line conductor. But over-all or 
total efficiency has here two components, 
or factors—the efficiency of the line and 
the efficiency of the equipment. Natur- 
ally each affects the other, and a proper 
solution in any case implies that the 
chosen combination of line and equip- 
ment is the most economical one. 

It is very well understood in the case 
of telephone transmission that the size 
of the line conductor must be increased 
as the length of the line increases, which 
was illustrated in a paper read hefore 
this association, by the author, in 1905. 
“TA paper presented before the Association of 


$ its thir- 
‘graph Superintendents at 
Balle tr PEE E Boston, Mass., June 27. 
tie 


The same is true in the case of tele- 
graph transmission, although no rule 
could be found which expressed the size 
or properties of the conductor in terms 
of the length of the line. Perhaps an 
exception ought to be made in the case 
of lines wholly in cable, for there the 
well known KR law has been employed 
empirically to find the required proper- 
ties of the conductor. But certainly in 
the case of lines made up in great part, 
or wholly, of open wire, there has been 
no well established rule or procedure, 
except to copy existing practice. 

Long experience with Morse transmis- 
sion, by the various telegraph companies, 
has gradually evolved the present stand- 
ard practices, reached in most cases by 
cut-and-try methods. Today there are 
two types of line conductors used very 
extensively, No. 9 Brown & Sharpe 
gauge hard-drawn copper, weighing 209 
pounds per mile, and No. 8 Birmingham 
gauge B. B. galvanized iron, weighing 
about 385 pounds per mile. These con- 
ductors are standard, the former for the 
lines of greatest length and severest serv- 
ice, the latter for the lines of short and 
medium length and quite generally for 
way or local wires. It has become rather 
the custom to accept these standards 
without much question as to how closely 
they fit the needs of the case, or whether 
different conductors could not be sub- 
stituted with a marked saving in cost. 

Standards are intended in general to 
promote economy, through the benefits of 
uniformity and flexibility. They are 
clearly desirable in every business of 
considerable magnitude, yet ìt ought to 
be recognized that a stubborn adherence 
to standards merely for their own sake 
is a serious impediment to progress. 
There is a middle course in this matter 
which adheres to standards merely so 
long as they serve a good purpose, and 
sacrifices something of uniformity and 
flexibility to secure the benefits of new 
inventions or developments and general 
progress in the art. 

In the respect of wire standards the 
telephone companies adopted No. 12 N. 


B. S. G. (173 pounds) and No. 8 B. W. 
G. (435 pounds) copper in the early 
stages of development, but with the ad- 
vent of phantom circuits and loading 
there are now at least eight standards 
instead of two. While so large a num- 
ber might not be chosen voluntarily, 
there is nothing of serious consequence 
to fear in increasing the number from 
two to three, or perhaps four. This is 
true particularly in relation to teleg- 
raphy, where automatic repeaters can be 
brought into play so readily. There is 
then no evident reason why the intro- 
duction of new wire standards is objec- 
tionable, either to replace existing stand- 
ards or to increase the number of stand- 
ards, provided only that economy justi- 
fies it. 

The specific problem placed before 
the author in the investigation before 
mentioned was a comparison of various 
kinds of wire for telegraph service, and 
a determination of their relative costs. 
Finding no established theory or pro- 
cedure as a guide, it was necessary to 
develop the theoretical side of the sub- 
ject rather elaborately. This work led 
to results somewhat beyond the intended 
scope of the investigation and pointed 
the way to numerous improvements in 
telegraph practice, which will be de- 
seribed in their turn. 

The purely theoretical side of the work 
is too extensive to present to you here, 
and has been published elsewhere. A 
paper? by the author on ‘‘Telegraph 
Transmission” will be presented during 
the present week before the annual con- 
vention? of the American Institute of 
Electrical Engineers at Chicago, which 
gives a full exposition of the theory in- 
volved. A professional report by the 
author which deals with the same sub- 
ject has appeared also; this will be 
found in serial form in Telephone En- 
gineer, commencing with the issue of 
October, 1910. You are referred to 
these for the development in detail of 


2 See Procredingx of the American Institute of 
Electrical Engineers, June 1911, pages 1187 to 
1242 


3 See ELECTRICAL REVIEW AND WESTERN ELFc- 
TRICIAN, July 8, page 59. 
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the results which are presented here- 

with, 

Morse transmission as employed so 
extensively in this country makes use 
of the familiar closed-circuit system, and 
operates with direct-current sources of 
electromotive force, or energy. In the 
transmission of impulses, by the opening 
and closing of a key, there are two dis- 
tinctive intervals or time-periods to con- 
sider. The first interval is that during 
which the current is changing from one 
steady value to another, which com- 
mences at the instant of opening or clos- 
ing, and is termed the transient state. 
The second commences when the steady 
current value has been established or 
the transient state ceases, and continues 
until the next movement of the key. 
During the transient state the current 
obeys very complicated laws and in gen- 
eral it takes the form of a high-fre- 
quency oscillation. But the transient 
state is of very brief duration, except 
in long cables. During the second or 
steady state the current obeys Ohm’s 
law in every case. 

In general there are two factors of 
practical moment in judging the com- 
mercial quality of transmission. These 
factors are not always separable, but for 
present purposes we may regard them 
asso. The first is the speed of transmis- 
sion, as affected by the duration of the 
transient state; if the transient state oc- 
cupies a comparatively long interval, as 
in high-capacity cables of great length, 
the signals must be sent at very low 
speed in order to preserve their indi- 
viduality and insure their arrival at the 
far terminus. On lines of open wire 
not exceeding 500 or 600 miles in length, 
the transient state is exceedingly brief, 
and the speed of signaling is ordinarily 
far above the maximum ability of an ex- 
pert manual operator. 

The second factor is the strength of 
the signals.: Whenever the line is very 
highly insulated the final strength of the 
received signal will equal the strength 
of the outgoing signal, and both are de- 
termined by Ohm’s law. Referring again 
to the case of long cables, it is obvious 
that an outgoing signal may be cut so 
short that it will never arrive with full 
Strength at the distant end. But open 
wres have entirely different properties 
and the very brief nature of the tran- 
Sent state insures that the shortest 
“gnal, with manual operation, will pen- 
‘trate to the far terminal with full 
strength, when the insulation is high. 
In every case, however, it is evident that 
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inadequate strength is a factor which 
positively limits transmission, no matter 
whether the speed is high or low. 

Cable transmission, referring to un- 
derground and aerial construction, is 
limited, as we all know, by considera- 
tions of speed. There the insulation is 
ordinarily several hundred megohms per 
mile, and there is no perceptible loss of 
current by leakage at any time. Open- 
wire lines, on the other hand, are never 
very highly insulated under any condi- 
tions, and the degree of insulation fluctu- 
ates between wide extremes with changes 
of weather. Hence both speed and 
strength of signals must be considered 
in the latter case, and the KR law is en- 
tirely inapplicable for these and other 
reasons. 

Experience with open-wire lines shows 
us, in a very conclusive way, that where 
the current strengths are adequate and 
the relays are properly adjusted, the lim- 
its of distance ar line length are fixed 
by the maximum leakage (or minimum 
insulation resistance) and not by the 
inability to signal with requisite com- 
mercial speed. It is well known, for 
illustration, that signals can be trans- 
mitted to greater distances when the 
insulation is high, or in fair weather, 
than when it is low, or during a pro- 
longed or heavy rainfall. American ex- 
perience confirms this almost univer- 
sally. 

Proceeding from these facts, the the- 
oretical investigation of transmission 
was confined to a study of the second or 
steady state, before mentioned, which 
obeys Ohm’s law. The statement of this 
law in its elementary form is exceed- 
ingly simple, but the application of it to 
the case of a long line with uniformly 
distributed resistance and leakage re- 
quires the use of considerable mathemat- 
ics, although not of a difficult order. 
The results of the mathematical analysis 
will now be considered. 

RESULTS OF THEORETICAL ANALYSIS. 

Under conditions of perfect insulation 
the current in a telegraph line of open 
wire is everywhere the same, after the 
very brief transient state. This condi- 
tion is practically realized under fair- 
weather conditions where the insulators 
are clean. Opening the home key, for 
example, completely interrupts the cur- 
rent in the relay at the distant terminal. 
But when there is leakage in any ap- 
preciable degree, this is not the case. 
Assuming that there is a source of elec- 
tromotive force at each terminal, the 
home key cannot wholly interrupt the 
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current in the distant relay, because a 
certain amount of current will issue 
from the distant battery or generator to 
the line and leak to earth through the 
defective insulation. The difference be- 
tween the currents in the relay in the 
two cases is the actual operative cur- 
rent—or margin, as it is often called. 
The margin will decrease as the leak- 
age increases and finally a point will be 
reached, with increasing leakage, beyond 
which the relay will not respond, at any 
adjustment. The lowest operative mar- 
gin clearly fixes the limit of transmis- 
sion, which is true for all the common 
forms of simplex, duplex and quadru- 
plex transmission. 

The case of simplex transmission is the 
easiest to follow and the formula for 
finding the operative limit of distance 
or length of line will be explained 
briefly. 

If J is the current at the far terminal 
when both keys are closed and I’ is the 
current there when the home key is 
open, the margin is the difference be- 
tween these currents, or 

m = I—II (1) 

In order to simplify the final formula, 
let n be the ratio of the full current to 
the margin, or 

n= I /m (2) 
and the final formula for the maximum 
or operative limit of line distance is, 


— [2.303 n(1+a) 
l ( 2-303 ) log kee 


Vn? (1 + a)? — 4a 
peu ser] (a 


) 


where the several symbols stand for the 
following quantities: 


B = \rg (4) 
aS 
K+, (5) 
r 
K : (6) 
at, ak 
IR (7) 


l = length of the line, in miles. 

r= resistance of the line wire, in 
ohms per mile. 

R = insulation resistance of one mile 
of line, in ohms. 

r’ =— total resistance of each terminal, 
assuming them to be alike, including re- 
lays, wiring, batteries (or generator and 
lamp resistance) and connection to 
earth. 

These formulas enable the calculation 
of specific results when the relay margin 
is known. A series of careful tests of a 
standard 150-ohm relay indicated that a 
margin of 10 milliamperes, with a full 
operating current of 50 milliamperes, 
was the lowest commercial value that 
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could be expected under expert adjust- 
ment. This would give a value of n 
equal to 5.00, but was considered too 
near the limit. A value of 4.00 was 
finally selected as conservative; this cor- 
responds to a margin of 12.5 milliam- 
peres with a full. current of 50 milliam- 
peres, Or a margin of 15 with a full 
current of 60. In general the largest 
value of n, and correspondingly, the 
largest value of l, will be obtained with 
maximum operating current. That is to 
say, the best results will be obtained 
with a full line-current of 50 to 60 mil- 
liamperes, or more. Equal values of n 
ean be obtained with 35-ohm relays 
where the full current is well up to 60 
milliamperes, or perhaps higher. 

The lowest value of insulation resist- 
ance ordinarily encountered is not the 
same in different localities, because it 
depends so greatly on the surface condi- 
tion of the insulators and upon the 
number per mile. It depends further 
upon the material of the insulator to 
some extent, but much more upon its 
shape. The double-petticoat glass insu- 
lator, of familiar pattern, has been the 
standard in telegraph practice for many 
years. 

A consultation of the authorities on 
insulation resistance of open-wire lines, 
taken in conjunction with the author’s 
experience, led to the adoption of 0.25 
megohm per mile, as a safe and con- 
servative minimum. This is presented 
purely as an average and may be too 
high or too low in specific cases. In ex- 
ceptionally dirty atmospheres it is much 
too high, of course. The insulation will 
ordinarily fall somewhat after the insu- 
lators are placed in service, owing to the 
gradual accumulation of dirt and soot. 
In regions like the Pittsburg district it 
probably pays to wash the insulators 
periodically. 

Terminal resistances vary to a great 
extent, sometimes unavoidably, but often 
because little attention is paid to them. 
This matter is quite important in its 
relation to transmission, however, and 
the lowest values of resistance give the 
maximum limits of distance or line 
length. An average value of 300 ohms 
has been selected for the purpose of 
later calculations. 

Intermediate offices add materially to 
the line resistance and cut down the lim- 
its of transmission. When such offices 
are distributed with fair regularity, as 
usually happens, it can be assumed with- 
out substantial error that the relay re- 
sistances act as though they were uni- 
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formly distributed in the line wire it- 
self. For example, 35-ohm ‘relays every 
ten miles could be assumed to add 3.5 
ohms per mile to the line wire, or if 
spaced every five miles, to add 7.0 ohms 
per mile. It is a matter of some im- 
portance to keep these resistances as low 
as feasible and increase the operating 
current. The same observation applies 
to bridle cables, and office wiring; it is 
poor economy, for example, to wire an 
office with very small wire when the line 
itself is No. 9 B. & S. copper. In this 
respect a most economical size of wire 
can always be found for a given set of 
conditions, that is, a particular size 
which makes the whole cost a minimum. 

A set of calculations has been car- 
ried out with the foregoing values of 
Insulation resistance, terminal resistance 
and relay margin. The results are 
given in Table 1. 


TABLE 1. 


Operative Limits of Telegraph Lines Having 
Various Resistance Per Mile. 
Line Limit, in Miles. 


Line Resistance Intermediate Offices. 


in Ohms Through 


very Ever 

Per Mile. Circuits. 10 Miles. 5 Miles 
2 597 391 313 
3 510 363 299 
4 450 341 286 
6 376 305 265 
8 331 280 248 
10 299 260 234 
15 248 225 208 
26 217 201 188 
25 195 183 174 
30 179 170 162 
40 156 150 144 
50 140 ree 


These figures are notable in a number 
of ways. The rapid increase in con- 
ductivity of the line wire as the length 
of the line increases is the feature of 
fundamental importance. For example, 
a through circuit 217 miles long requires 
a wire having not more than twenty 
ohms per mile, while a line 450 miles 
long requires a wire having not more 
than four ohms per mile; in this com- 
parison the second distance is slightly 
more than double the first, but the con- 
ductivity required is five times as great. 
Many similar examples can be taken 
from the table. In general the required 
conductivity per mile increases a little 
faster than the square of the length of 
the line. 

When the same comparison is made 
for way or local wires, the required in- 
crease in conductivity with increasing 
distances is even more marked. In the 
ease of a way circuit with thirty-five- 
ohm relays every five miles, a line 144 
miles long requires a wire having not 
more than forty ohms per mile, while 
a line 286 miles long requires a wire 
having not more than four ohms per 
mile, or ten times the conductivity for 
double the distance. In other words, the 
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conductivity in this case increases faster 
than the cube of the length. 

The table also shows clearly how the 
introduction of way offices reduces the 
limit of transmission. For example, a 
ten-ohm wire has a limit of 299 miles 
as a through circuit, but only 260 miles 
as a way circuit with offices every ten 
miles and 234 miles with offices every 
five miles. 

It is particularly interesting now to 
change the form of formula (3) so as 
to show the required weight of con- 
ductor in pounds per mile. This can be 
done readily by the use of the mile- 
ohm, which is the weight of a conductor 
one mile long whose resistance is one 
ohm. If r is the resistance in ohms per 
mile and w is the weight in pounds per 
mile, the value of the mile-ohm W, in 
pounds, is 

W =wr (8) 
and the new formula for the required 
weight of wire per mile is 


0.1886 Wgl 


E AI a RIE SEE e ES a A, 9 

(iog[ itou r aY ) 
2 

and for particular values of a and n 


this formula can be put in the simpler 
form, 


w = 


w =k Wgl (10) 
where k is a numerical constant. This 
formula is very convenient for discuss- 
ing the cost of a line under stated con- 
ditions, because bare line wire is always 
sold by the pound. 

It shows first that the required 
weight is directly proportional to the 
leakage conductance, or inversely pro- 
portional to the insulation resistance. 
That is to say, if the insulation resist- 
ance can be doubled, by the use, for 
example, of better insulators, the weight 
and the cost will be halved; and if the 
insulation resistance can be quadrupled, 
the cost will be quartered. This is one 
of the most significant conclusions from 
the whole investigation. 

The formula shows next that the 
weight and the cost per mile increase 
as the square of the length of the line. 
Therefore, the weight and the cost of an 
entire line increase as the cube of the 
length. As a matter of fact, if the 
same terminal conditions are assumed in 
each case, the whole cost increases a lit- 
tle faster than the cube of the length. 
This result has a most important bear- 
ing on the use of automatic repeaters. 
A repeater station represents some addi- 
tional investment and requires special 
attendance, both of which increase the 
annual costs. The problem here, in a 
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practical engineering sense, is to balance 
line costs against repeater costs for the 
purpose of determining how long a line 
ean be economically worked without re- 
peaters, There is not sufficient space in 
a brief paper to discuss this particular 
problem exhaustively, but sufficient data 
is before you to commence a study of it. 
lf the cost of a complete line without 
repeaters increases as the cube of the 
length, that is, eight times the cost for 
double length, for example—then it is 
evident that at some point of increas- 


ing length it will cost no more to use a , 


repeater station at the center of the line, 
and thus make the line wire much 
lighter, than it would cost to use the 
heavy wire without repeaters. 

It frequently happens that a Morse 
cireuit is derived from a metalic tele- 
phone circuit by means of the familiar 
composite and simplex systems. Each 
of these systems sacrifices the Morse 
efliciency to some extent in order to se- 
cure simultaneous use of the line. The 
foregoing theory applies, with limita- 
tions, to the standard composite system : 
but on account of the greatly increased 
retardation, artificially added, the leak- 
age theory must be applied with great 
caution. That is to say, where the the- 
ory 1s applied to find how greatly the 
limit of working distance can be ex- 
tended by means of better insulation, 
there are new limitations from a tele- 
phonic standpoint. Or in other words, 
It is no longer safe to assume that the 
transient state during the transmission 
of an impulse is of negligible duration. 
But in general the conductor require- 
ments from the standpoint of telephonic 
transmission will govern, and satisfac- 
tory Morse service will follow as a con- 
Sequence. This is not equivalent to say- 
ing, however, that improved insulation 
Will be here devoid of beneficial results. 
The simplex system is in theory a pure 
Phantom circuit and mutual interfer- 
ere - not present. The application 
iia theory of telegraph trans- 
a needs slight modification, be- 

>% the two line conductors are tele- 
oe in parallel. That is, the sim- 
ne Hig aoe the resistance and 
Ro o s elther component 

m e new value of B is 


B - r, 7 dete 


(11) 


Which is the Same as before. But the 
Value of K ig now 


sA. 
K JG)-4 y 


r (12) 
& 
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which is one-half of its previous value. 


Assuming that the terminals are the 


same, this reduces the value of a and 
slightly impairs the operative limit of 
distance or line length. In other words, 
a simplex circuit is somewhat less effi- 
cient than either component wire used 
as a straight circuit, for two reasons: 
first, the resistance of the terminal im- 
pairs the working margin to a greater 
extent; and second, the added terminal 
resistance caused by the simplex coils 
accentuates the first effect. 

In general, the terminal resistances 
should be as low as possible, and the 
ideal resistance theoretically is zero. 
This cannot be obtained, of course, but 
it should be approached as much as pos- 
sible. 


(To be continued.) 
——_—__ a 


Telegraph Extension in China. 
The Chinese telegraph administra- 
tion, in view of the close working ar- 
rangements with the eastern extension, 
Australasia & China Telegraph Com- 
pany, British, and the Great Northern 


Telegraph Company, Danish, has con- 


cluded an agreement with the two 


last named companies whereby it is to 


receive an advance of $2,433,250 on the 
foreign traffic dues of the next eighteen 
years; that is, the two companies are 
to have as security a lien on the bal- 
ances payable by them on the Chinese 
telegraphs under the joint-purse agree- 
ment of July 11, 1896. This agreement 
and, in fact, all other existing agree- 
ments and concessions between the ad- 
ministration and the companies were 
extended to December 31, 1930. 

It is stipulated that the money is to 
be utilized only for the development of 
telegraphs and telephones, and that the 
telegraphic charges on the land lines 
in China should be restricted to ten 
cents Mexican (4.3 cents American cur- 
rency) per word for all points within 
a- province, and fourteen cents (six 
cents American) per word between all 
points within any two adjoining prov- 
inces. 

Any improvement and extension in 
telegraphic communications and in in- 
stalling systems of telephones, as those 
contemplated by this loan, should cre- 
ate a demand and thus offer a promis- 
ing market for appliances of all varie- 
ties along the above mentioned lines. 
It is hoped that American manufactur- 
ers and exporters interested in these 
classes of products will give this mat- 
ter their prompt and earnest atten- 
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tion. It is suggested that they might 
find it advantageous to address direct- 
ly W. P. Chow, Director General Im- 
perial Chinese Telegraphs, Shanghai, 
or His Excellency Sheng Kung-pao, 
President of the Board of Posts and 
Communications, Peking. 

eo 
The Telegraph and Telephone in Eng- 

land. 

London claims the largest telegraph 
office in the world. There are under- 
ground telegraph cables from the ex- 
treme north of Scotland to the south- 
ernmost point of England, a distance 
of fully four hundred miles, with simi- 
lar underground trunks east and west. 

The Post Office has now nearly 1,- 
200,000 miles of wire, half for tele- 
phone, and nearly 750,000 miles of that 
aggregate is underground or subma- 
rine cables, proof against snow, sleet 
and wind. 

One class of telephone business de- 
veloped in London is that of the 
private line between two business 
houses or a man’s office and his home, 
over which he can speak without go- 
ing through an exchange, merely lift- 
ing his receiver to make a call. The 
service is fairly cheap, as it carries no 
operating expenses, and is further at- 
tractive because no royalties need be 
paid to the postoffice on this kind of 
connection. Both the national and the 
post office have many such lines. 

The American in London usually 
finds marked differences in telephone 
terms. Instead of ‘‘busy’’ people say 
‘‘engaged.’’ ‘‘Hello’’ is now common, 
but many still stick to the polite Eng- 
lish inquiry in answering the telephone, 
‘Are you there?” 

The toll lines are called “trunks.” 
Even the public asks for ‘“‘trunks” in- 
stead of “long distance.’’ Lines be- 
tween two exchanges are ‘‘junction 
wires.’ Instead of saying, ‘Please 
hold the line’’ people ask ‘Will you 
please hold on.” 

~~. 


Submarine Telephone Cable. 

A fifty-mile gutta-percha cable con- 
taining Pupin coils has been ordered 
for use between England and Belgium 
in telephone service. 

—_ > e-  . 

Wireless Station for Madrid. 

The Spanish Government is about to 
erect a wireless station in the camp at 
Carabanchel, near Madrid, the range of 
which is 300 miles beyond the eoast 
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Industrial Power 


Central-Station Service For Wood- 
Working Plants. 

The intermittent character of the 
average machine load in wood-working 
plants results in a heavy continuous 
charge for general maintenance of hun- 
dreds of feet of overhead line shaft- 
ing, which actual tests show to be non- 
productive from 35 per cent to 90 per 
cent of the running time. 

With the electric motor equipment, 
and central-station service, power is 
consumed only while the machine is 
running and in proportion to the work 
it is doing and when production stops 
power costs stop. 

Electric drive minimizes the danger 
of accidents and delays and makes it 
possible to operate a single machine 
without regard to any other. 

One of the most important questions 
that arises when considering the use of 
central-station service is the wood re- 
fuse. In the average plant of this 
nature a certain amount of steam is 
required at a lower pressure, either for 
dry kilns, steaming, bending, etc., 
which in most eases will consume all of 
the refuse, and in considering an elec- 
tric equipment the cost of same should 
be compared with cost of coal and at- 
tendant expenses, to generate and de- 
liver power with steam engine and a 
long line of shafting and beltings. 

In a recent issue of the Manufactur- 
ers’ Record, G. U. Borde calls attention 
to the process for obtaining valuable 
products from wood refuse, which, 
when properly treated, every ton of 
theoretically dry wood, or 3,200 pounds 
of green saw dust will give: 

30 gallons of 188° alcohol at 40 

CONS vcore E E EEN beaks $12.00 
76 pounds acetic acid at 6e...... 4.56 
0.75 ton stock food at $23.00.... 17.25 


POU). « 21ccg ante ees ea nae act $33.81 
Cost of production............. $ 7.00 
Net value of products per ton 

dry “WO0G 6645: dwe eis a oes $26.81 
Net value of products per ton 
of green saw dust............ $16.80 


One and a quarter long tons, which is 


the approximate weight of 1,000 feet 
of lumber, has, when transformed into 
above products, a value of $33.51. As- 
suming that it requires two tons of 
wood to equal one ton of coal in heating 
value, and that the net returns from 
this process are but $10.00 per ton, it 
is evident that saw dust is not the inex- 
pensive fuel which it has always been 
considered. This process is already in 
extensive commercial use both here and 
abroad. 
e 

A Motor-Operated Baling Press. 

Electricity is now being adapted for 
working baling presses. Hitherto hy- 
draulics have practically held the field 
against all comers as the source of pow- 
er for such presses. In places where 
the water pressure cannot be obtained 
from a central source, the use of hy- 
draulic pressure carries with it the 
necessity of installing pumps, intensifi- 
ers or accumulators with their attend- 
ant heavy foundations and excavations. 
Now electricity is being introduced for 
this class of apparatus and a new type 
of baling press operated by an electric 
motor has been designed and construct- 
ed. In this press the moving table is 
swung from the press head by means of 
steel-wire ropes, which are arranged in 
sets of four, two at each end of the 
table, which is equivalent to lifting at 
the four corners. The end of each rope 
is secured to the press head and passes 
round a number of sheaves, whereby a 
purchase is obtained; the free ends of 
the four ropes being wound simultane- 
ously onto drums, which are directly 
driven from a reversible motor, through 
suitable reducing gear. As is well 
known, in the hydraulic system the 
press head is attached to the cylinder 
by corner tie rods of the requisite com- 
bined sectional area to withstand the 
full pressure exerted by the ram. In 
the electric press no such stresses are 
involved on the corner pillars, which 
merely support the press head and the 
machinery contained thereon; conse- 
quently they only act as guides for the 
moving table on which the bale, or the 


material to be compressed is placed. 
This table is forcibly pulled up by 
means of the steel ropes, which divide 
the load equally. Both this table and 
the press head are therefore of similar 
design and are simply beams. or girders 
supported at the ends and loaded in 
some symmetrical manner, distributed 
about the center line. 

A series-wound motor is adapted in 
which the ratio of speed from no load 
to full load is at least three to one; this 
ratio can if necessary be made greater 
by employing a diverter resistance in 
parallel with the fields, or by using a 
double-commutator motor with a series- 
parallel control. The motor is run in 
one direction to lift and in the reverse 
direction to lower the table an important 
feature of the new electric press being 
that the sheaves should be limited to 
such a number, that the efficiency of the 
wire-rope blocks may be more than fifty 
per cent when lifting the empty table, 
under which circumstances the table 
will run down by its own weight when 
the motor is reversed and the ropes are 
paid off the drums. 

As the material or bale is compressed 
the motor current gradually increases 
to a maximum corresponding to the 
total pressure required. Duplicate cir- 
cuit-breakers operate to open the circuit 
at the point of maximum load and an 
automatic brake on the armature spin- 
dle sustains the table without further 
expenditure of electrical energy. 

The size of the motor required is de- 
termined by the maximum specified 
pressure and the final speed of the table , 
at that point; thus in a 100-ton press 
having a final speed of three inches per 
minute, the work performed would be 
at the rate of 50,000 foot pounds per 
minute, or say 1.5 horsepower; the 
brake horsepower of the motor being 
about fifty per cent greater than this 
figure to allow for losses due to friction, 
as is usual in the design of electric 
cranes. The motor may, however, be 
more highly rated than for steady load, 
for not only does it run for a very short 
period, but the average of the load 
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curve is only twenty-five per cent of its 
maximum. Very little resistance is of- 
fered during the greater portion of the 
compression, which simply means ex- 
pelling air from the folds of the mate- 
rial to be compressed. 

ee 

Testing Electric Mine Motors. 

The testing of electric motors to be 
used in gaseous mines necessarily de- 
mands great care. According to the 
Engineer, at a works in Germany a 
testing chamber 1s employed built of 
strong wooden beams 
iron bars. The front of this structure 
is closed by elastic paper walls, while 
all the other sides are solid, making an 
almost air-tight chamber. Into this 
the motor to be tested is placed and 
started. 


reinforced by 


Then gases of various mix- 
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in a small observation house a short 


distance away. : 
—— eoe 
Railless Trolley Vehicles at Bradford 
and Leeds. 


On Tuesday, June 20, with the usual 
ceremony, the railless trolley vehicles at 
Leeds and Bradford, England, began 
running. The vehicles have been sup- 
plied by the Railless Electric Traction 
Company, of London, to the joint spe- 
cification of the corporation tramway 
managers of Leeds and Bradford, J. B. 
The cars 
have seating accommodations for twen- 


Hamilton and C. J. Spencer. 


ty-eight passengers. They have two 
motors, each of twenty horsepower. 
These are Siemens interpole traction 
motors with shunted fields. The wheel 
base is thirteen feet; width of rear 


FIG. 1.—RAILLESS TROLLEY CAR PASSING TRUCKS. 


tures, corresponding in composition to 
every conceivable mine gas, are led in- 
to this chamber. The gases entering 
the motor itself are ignited by electric 
spark from the outside. If the protec- 
tive plates and case are perfect, the 
explosion does not spread to the out- 
side of the motor and communicate 
with the gases in the experimental 
chamber. 

The tests are repeated about twenty 
to thirty times with various gas mix- 
tures, and only if no explosion results 
are the motors put into actual use. In 
Case of an explosion, the paper walls 
n front of the chamber act as safety 
Valves, 

All switches, apparatus to test gases, 
ete., are on the outside of the chamber 


wheel track six feet three inches; over- 
all width, seven feet. 

The steering-gear is made so that the 
vehicle will turn round in a radius of 
twelve feet measured on ‘inner rear 
wheel. There are two sets of brakes 
operated by foot pedal and side lever, 
one acting directly upon a drum upon 
the rear wheel and the other on the 


drum brake on countershaft. The mo- 
tors drive through worm gearing a 
eountershaft, from which the rear 


wheels are driven by means of sprocket 
wheel and chain. 

The interior is fitted with rattan 
spring seats arranged transversely, all 
the interior fittings being of polished 
oak wainscoting. 

The length of the line fs about 1.29 


` between 
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miles, through a densely-populated dis- 
trict, connecting two street railways 


already operating. Side poles and span 


wires have been adopted. 

Fig. 1, shows a car passing two trucks 
and illustrates the extreme reach of the 
trolleys. Fig. 2 shows the section boxes 
along the route. A switch panel is in 
one box, and in the other is a meter 
registering the supply to the line. 

| —— eee M 

Electric Power for Brick Works. 

The German Association for the Sup- 
ply of Electricity last year collected in- 
formation from seventeen brick works 
as to power costs and cost of produc- 
tion. The Deutsche Töpferund Ziegler- 
Zeitung published the figures, which 
were then analyzed by R. Loewenherz 
for the purpose of making comparisons 
electric and steam power 
(portable engines). The results are 
very much in favor of electric power. 
The outputs of the seventeen works 
ranged from half a million bricks to 


FIG. 2.—SECTION BOXES. 


five million bricks, and it is especially 
pointed out that increase in the output 
makes very little difference to the 
steam-power item, while with electric 
power the relative cost decreases con- 
siderably when the output is increased. 
->-o_____ 

Turkish Warships to Use Wireless. 

Marconi wireless apparatus will be 
utilized on eleven Turkish warships. 
Four of these will have three-kilowatt 
apparatus, giving a signaling radius of 
nearly 400 miles. The other seven will 
utilize only half as much power. 

The land station to be erected at Con- 
stantinople is one of twenty kilowatts, 
using wave lengths of from 650 to 2.200 
yards, and covering a distance of 600 
miles. 
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BOOK REVIEWS. 


“The Principles of Electro Deposition.” 


By Samuel Field. New York: Longmans, ° 


Green & Company. Cloth, 383 pages (5x7% 
inches), illustrated. Supplied by the Elec- 


trical Review Publishing Company for 
$1.80. 


This book is particularly suited to 
those engaged in the art of electro- 
deposition who desire a more thorough 
understanding of the underlying prin- 
ciples. In treating these principles the 
author assumes the reader to have a 
knowledge of the fundamental princi- 
ples of chemistry. Details of workshop 
practice are but briefly treated. Chap- 
ter I deals with voltaic cells and ac- 
cumulators, Chapter II with the prop- 
erties of electric current. In Chapter 
III the simple principles of the dynamo 
have been briefly dealt with. The in- 
sight thus given may serve to encour- 
age the student to seek for wider 
knowledge on the subject. Chapters 
IV, V, VI and VII deal with the various 
other electrical apparatus met with in 
the work, and the remaining chapters 
are analyses of the art of electro-de- 
positing. A valuable feature of the 
book is the exhaustive appendix con- 
taining tables, formulas, etc. 


“High-Frequency Currents.” By Noble 
M. Eberhart. Chicago: New Medicine 
Publishing Company. Cloth, 303 pages (5x8 
inches), illustrated. Supplied by the Elec- 


trical Review Publishing Company for 
$2.00. 


This book treats of the practical ap- 
plication of high-frequency electric cur- 
rent in curing and relieving diseases. 
Several chapters are arranged in hand- 
book form explaining briefly the meth- 
od of applying high-frequency currents. 
The early portion of the book contains 
brief descriptions of the apparatus used 
and many diagrams are given showing 
the exact method of applying the va- 
rious instruments. 


“Questions and Answers for Automobile 
Students and Mechanics.” By Thomas H. 
Russell. Chicago: The Charles C. Thomp- 
son Company. Imitation flexible leather, 
140 pages (5x7% inches). Supplied by the 
Electrical Review Publishing Company for 


$1.00. 

The questions and answers in 
book will be found useful by every 
dent and mechanic of motor cars 


this 
stu- 
and 
motoring as a means of reviewing sys- 
tematic study or in daily work. The 
more important subjects connected with 
motor cars are treated individually, 
there being a separate set of questions 


and answers for each. Minor subjects 


are covered in a special cateehism, 
which deals with all the factors whieh 


go to make up the power plant of a 
modern automobile. 


“Storage Batteries.” By A. E. Watson. 
Lynn: Bubier Publishing Company. Cloth, 
166 pages (5x7 inches), illustrated. Sup- 
plied by the Electrical Review Publishing 
Company for $1.50. 


This is the second edition of Mr. Wat- 
son’s practical treatise on storage bat- 
teries. The early portion of the book 
gives a brief historical outline of the 
early cells. Several chapters deal with 
the construction of the plates, setting 
up a storage battery and the method of 
constructing a battery. The auxiliary 
apparatus used in connection with stor- 
age-battery installations is described. 
There is also a discussion of the meth- 
ods of conducting tests and of the dis- 
eases and remedies of storage batteries. 
The entire book is thoroughly practical 
and should be of benefit to those having 
to do with the care and operation of 
batteries. 


‘Monoplanes and Biplanes.” By Grover 
C. Loening. New York: Munn & Com- 
pany. Cloth, 331 pages (5%2x8 inches), il- 
lustrated. Supplied by the Electrical Re- 
view Publishing Company for $2.50. 


In this book the author has presented 
the subject of the aeroplane in a man- 
ner that is at once intelligible and of in- 
terest to the average man, as well as of 
value to the more learned student. 
After a historical introduction the de- 
sign of aeroplanes is taken up. The 
theory of aerodynamics is given as sim- 
ply and completely as possible. The 
monoplanes and biplanes in their va- 
rious forms are considered, detailed de- 
scriptions of virtually all of the pres- 
ent successful types being given. The 
text is supplemented with photographs 
and diagrams, reproduced to the same 
scale, thus enabling a graphic com- 
parison. In the last part of the book 


the leading types are compared and 
discussed. 


“The Foundations of Alternate Current 
Theory.” By C. V. Drysdale. New York: 
Longmans, Green & Company; and London: 
Edward Arnold. Cloth, 300 pages (5x8% 
inches), illustrated. Supplied by the Elec- 
trical Review Publishing Company for $2.50. 


This book consists of a course of lec- 
tures given by the author to his classes, 
and in it complicated mathematics has 
been avoided, nothing more than a 
knowledge of algebra and simple trig- 
onometry being assumed upon the part 
of the reader. Mechanical analogies of 
electrical phenomena have been exten- 
sively followed, and many illustrations 
of models for explaining these relations 
are given. The book deals entirely with 
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the fundamental relations and does not 
attempt to consider applications, but 
only to give a clear conception of the 
basic facts and relations. In this it will 
no doubt prove eminently successful. 
——_+>--—___—_- 
Congress of Technology Papers. 

It is announced that the Proceedings 
of the Congress of Technology, held in 
Boston April 10 and 11, are to be pub- 
lished. The single volume of about 500 
pages, which will be sold at a moderate 
price, will contain about seventy tech- 
nical papers, relating to many fields of 
industry, which were read at the cele- 
bration of the fiftieth anniversary of 
the granting of the charter of the Mas- 
sachusetts Institute of Technology. 


— eoe 


Annual Report of Electrical Opera- 
tions, Sanitary District of Chicago. 
The annual report of the electrical de- 

partment of the Sanitary District of Chi- 

cago has been made public. It relates to 
the year ended December 31, 1910. The 
income for the year from the sale of pow- 
er and light was $562,546.46, which is an 
increase of $178,981.77 over the preced- 
ing year. Other items brought the total 
income to $573,550.26. Operation and 
maintenance of the Lockport generating 
station was $30,645.90, of the transmis- 
sion system and substations, $52,101.33, 
of the distributing system $22,827.42, of 
the utilization service (chiefly operation 
at consumers’? and municipal substa- 
tions) $11,896.22, of the commercial and 
promotion (new business) department 
$11,062.51; the general and miscellane- 
ous expenses were $122,762.39 and the 
total operating expenses $251,295.77. The 
net earnings, therefore, were $322,- 

254.49. 

The fixed charges were figured as a 
total of $200,755.03, including $30,298.43 
for taxes, $169,962.08 for interest (less 
than 4 per cent) on cost of plant and 
equipment, and $494.52 for rental of 
leased lines. The net profit on the year’s 
operations was, therefore, $121,499.46. It 
is interesting to note that the deprecia- 
tion charge of $75,682.57, which was in- 
cluded among general and miscellaneous 
operating expenses, is considerably less 
than two per cent of the entire cost of 
plant and equipment, which is given a 
book value of $4,590,091.83 in the as- 
sets. 

Sixteen municipal bodies in and near 
Cook County purchased current from the 
Sanitary District, the City of Chicago 
being the largest consumer with a total 
of $146,106.07, 
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FINANCIAL REPORTS OF ELECTRI. 
CAL COMPANIES. 


AMERICAN POWER & LIGHT COMPANY. 

The American Power & Light Com- 
pany, comprising the Kansas Gas & 
Electric Company, the Pacific Power 
& Light Company, and the Portland 
Gas & Coke Company, recently issued 
a report for the year ending May 31, 


1911. The balance sheet 1o0ilows: 

ASSETS. 
Stocks and bonds..........ceseceeee $10,079,139.17 
Furniture and fixtureS..........000. 2,045.96 


Notes receivable ........... eer 2,117,552.05 

Accounts receivable ..........c0-0es 102,633.69 

Prepaid accounts .....cce.cccceceece 614.53 

Suspense aCCOUNtS ...cccccevccccees 16,031.29 

Cash aien Cissy te eer een oa esta 13,756.88 
TOteli.i beso reese As eat aes $12,331,773.57 

LIABILITIES. 
Capital Stock: 
Preferred ........ccecee. $3,070,300.00 


Common ..........060. 5,631,400.00 


Notes Payable: 
Electric Bond & Share 


$8,701,700.00 


Company.........e0. $1,954,393.57 
Sundry 055 dulicesuicews 1,053,933.33 
j ———___——_ 3,008,326.90 
Accounts payable ...... $ 337,790.44 
Accrued interest payable 13,104.01 
——— 350,894.45 
American Power & Light Company, 

TMU STOO nedare c via Stole Ba daara 4,339.72 
RESCIVO: kaaas Saud cigs gags Goad 24,330.7% 
SUTPIUS soel knn ana este Ea ate 242,181.73 

Totali aseenaan anaana $12,331,773.57 


BELL TELEPHONE SYSTEM IN UNITED 

| STATES. 

The American Telephone & Tele- 
graph Company, and associated holding 
and operating companies, not includ- 
ing connecting independent or sub-li- 
cense companies, report for the five 
months ended May 31, 1911, with all 
duplications, including interest, divi- 
dends, and other payments to the 
American Telephone & Telegraph 


Company excluded, compared as fol- 
lows: 


746,815 


1911. 1910. 
Liat tet hae $72,710,093 $66,831,950 
28,357,638 24 


Phe lance ............0008. 44,352,455 42,085,135 
an and depreciation... 23,109,264 21,745,550 
À et revenue ............ 21,243,191 20,339,585 
rest AURA ace esau gaa dale hte 5,727,507 4,671,732 
ane Income ............. 15,515,684 15,767,853 
Widends paid® .......... 10,479,243 10,647,298 
Urplus foes utg ates cae ous 5,036,441 5,120,555 
*Dividend payments for April and May are 


estimated, 


Mexican Companies Prosper. 

The Mexican Light & Power Com- 
pany, the $40,000,000 Canadian con- 
cern which owns the large hydroelec- 
trie plant at Necaxa, state of Puebla, 
and which furnishes electric current 
to Mexico City and the El Oro and 
Pachuca mining districts, reports gross 
earnings of $2,710,255, Mexican cur- 
rency, for the first four months of this 
year, This is an increase of $616,109 
Compared with the earnings in the cor- 
responding period of 1910. However, 
there was an increase of $454,153 in 
operating expenses, the total for the 
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four months being $956,605. The net 
earnings were $1,753,650, an increase 
of $161,956. The Mexico Tramways 
Company, operating the trolley lines of 
Mexico City and controlled by the 
Mexican Light & Power Company, 
shows gross earnings for the first four 
months of 1911 of $2,005,198, Mexican 
currency, and net earnings of $1,033,- 


451. The gross earnings increased 

$208,597, and the net earnings 

$110,792. D. 
— eT 


J. G. White & Company, Ltd. 

The twelfth ordinary general meet- 
ing of J. G. White & Company, Ltd., 
was held recently in London, England, 
with Mr. White presiding. 

As presented, the report showed that 
the net profit for the year amounted to 
£91,466, as against £64,801 last year. 
Not only was this profit by far the larg- 
est ever shown by the company, but 
the increase over the preceding year 
was also the largest ever made. It was 
not to be expected that profits so large 
could be realized every year, for the 
results of the period under review had 
exceeded even the directors’? expecta- 
tions. At the same time, they still con- 
sidered the position of the business in 
hand as being quite satisfactory, and 
the outlook most encouraging. It would 
be noticed from the balance sheet that 
the quick assets of the company, in 
the form of cash and loans against 
securities, amounted to £136,331, being 
an increase of about £18,000 over the 
figures shown in the preceding year. 
The quick-asset item was nearly dou- 
ble the total single creditor item on the 
other side of the balance sheet, al- 
though this latter item included cer- 
tain considerable contingent provi- 
sions; so that this cash, and practically 
cash item, was more than double the 
actual total debts. The investments 
stood at £150,781, which was also con- 
siderably more than twice the com- 
pany’s total debts. 

The directors recommended a divi- 
dend of seven per cent for the half- 
year on both the preferred and ordi- 
nary shares, making, with the interim 
dividend of five per cent, paid Janu- 
ary 1, a total distribution of twelve 
per cent for the year. They further 
recommended an extra dividend of ten 
shillings per share, or fifty percent, on 
the ordinary shares, making a total of 
sixty-two per cent for the year, leav- 
ing a balance of £19,812 to be carried 
forward. 
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AMONG THE CONTRACTORS 
AND SUPPLY MEN 
THE PLUMBING & ELECTRIC 
COMPANY, of Normal, Ill., was formed 
by Lee Stuart and Ralph Stuart, and 
will do general contracting work. 

THE ELLIS ELECTRIC COMPANY 
has opened an electrical supply store 
at 1834 D Street, Granite City, Ill., 
under the management of Harry Perry. 

THE BARRE ELECTRIC COM- 
PANY, Montpelier, Vt., has been or- 
ganized to do all kinds of electrical con- 
tracting work, ete. The members of the 
new firm are C. S. Cushman, P. M. Carr 
and C. K. Coles. 

WALLACE & KAVANAUGH, of St. 
Charles and Aurora, Ill., have been 
awarded the contract for wiring, fix- 
tures and all electrical work for the 
Soldiers’ Home in Wilmington, Ill. 

THE ELECTRIC CONSTRUCTION 
COMPANY, of Lake Charles, La., which 
was incorporated a short time ago, will 
handle electric ‘fixtures and will do 
all kinds of contracting work. The 
president of the company is J. Stuart 
Thomson. 

LEICHNER & WEISHAR, of Rock 
Island, Ill., have just been awarded the 
contract for wiring the Longfellow 
School and new addition in that city. 
The job consists of conduit work 
throughout, the contract price being 
$945. Work is under way and is to 
be completed the latter part of August. 


THE JOHN S. NOEL COMPANY, 
Grand Rapids, Mich., received the con- 
tract for installing a lighting system 
and supplying fixtures for the new St. 
Mary’s Hospital in that city. The op- 
erating room is lit by sixty-watt tungs- 
ten lamps arranged in the form of a 
large circle, so that shadows are prac- 
tically eliminated. 


THE ARNTSEN-McFALL ELEC- 
TRIC COMPANY, of Minneapolis, 
which was organized last January by 
B. E. Arntsen and W. J. McFall to do 
electrical contracting, has been awarded 
the contract for wiring the new Syndi- 
eate Building in that city. Work has 
recently commenced and is to be com- 
pleted by January 1, 1912, 

i —_——_-2-- 
Exports of Copper, 

Exports of copper for the week end- 
ed June 13 were 8.241 tons. 
July 1, the amount is 13,942 tons. 


Cea 
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New Electrical and Mechanical Apparatus and 


The Benkö Cell. 
In the primary battery invented by 
Stephen Benkö, a Hungarian engineer, 
the essential principle is that if the 


layer of electrolyte on the positive = 


plate is removed as fast as polariza- 
tion sets in, the electromotive force 
will be maintained constant. 

The means usually adopted for re- 
moving polarization, which is respon- 
sible for most of the trouble in primary 
cells, are rarely quite effective; and 
the ineffectiveness of the means be- 
comes more and more evident as the 
solution becomes exhausted through 
the action of the cell. The user would 
not object so much to polarization in 
itself if it would remain sensibly con- 
stant, but this is seldom the case. The 
remedy adopted by Mr. Benko is to use 
a carbon electrode sufficiently porous 
to allow the electrolyte to flow through 
it, thus continually providing a fresh 
supply to the surface that is tending to 
polarize. By so doing, not only is very 
effective polarization obtained (depend- 
ing, of course, upon the depolarizing 
qualities of the solution and its rate of 
flow), but for a given current the polar- 
ization remains quite constant provided 
the cell is not overloaded. 

The method of putting this idea into 
practice will be understood most read- 
ily by a description of the cell as at 
present made. For the sake of clear- 
ness the construction is indicated dia- 
grammatically in the accompanying il- 
lustration. Here the carbon is shown at 
C, and this is best described as a flat- 
tened cylinder open at both ends. The 
hard surface of this carbon, as received 
from the carbon makers, 1s removed by 
scratch-brushing so as to leave it easily 
porous. The carbon is then provided 
with a lead cap, L,, at the bottom, and 
a lead ring L, at the top, thus provid- 
ing a vessel open only at the top. To 
obtain perfect contact between the car- 
bon and the lead, the latter is put on 
under pressure py the simple expedient 
of holding the carbon in a suitable iron 
holder and dipping it to a depth of two 
metres in a bath of molten lead. Un- 
der this pressure the lead penetrates 
thoroughly into the pores of the car- 
bon and, consequently, an exceedingly 
good contact is obtained, the process 
taking a quarter to half an hour ac- 


Appliances. 


cording to the thickness of the carbon. 
The iron holder is provided with form- 
ers, so that sufficient metal is taken up 
to form the cap and ring complete in 
this one operation. 

A lead shell, L,, of sheet lead is then 
fitted round the carbon, leaving a small 
space between the carbon and the shell, 
and is jointed autogenously to the lead 
cap at the bottom and the lead ring at 
the top, so as form a chamber all round 
the carbon. There are thus two cham- 
bers, one inside the carbon and one 
outside. The outer chamber is provid- 
ed with a tube, T,; and a second tube, 
T,, is fitted to the lead base and is car- 
ried through to the inner chamber. 
This latter tube is carried up and bent 
over, and there is a small hole, H, at 
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the top of the bend. Finally a copper 
plate, D, corresponding with the lead 
ring, is soldered on to the lead, and 
forms one terminal, A, of the cell. In 
later designs this copper plate has been 
abandoned, the terminal being jointed 
direct to the lead ring. The zine, Z, 
is inserted into the inner chamber and 
carries the second terminal, B. When 
in action the electrolyte is delivered by 
the lead tube, T,, into the outer cham- 
ber, whence it percolates through the 
carbon to the zinc; it then flows off 
through the lead Tube, T,, the form of 
which maintains the level constant 
within the carbon. As there is a hole 
at H, syphoning does not occur, though 


this may be made to take place in cells 


so constructed by closing the hole with 
a finger for a few minutes. This is 
often convenient when it is desired to 
empty the cell. It will be noticed that 
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the current is carried away from the 
carbon at both top and bottom, and 
owing to this form of construction, and 
to the excellent contact between the 
carbon and the lead, very much heavier 
currents can be taken than is possible 
with the usual form of joint. 

The space provided between the car- 
bon and the lead shell is very small. 
The lead, however, gives somewhat un- 
der the pressure of the electrolyte, and 
for that reason it is supported by a 
wood casing (not shown). The zine 
plate is carried in an ebonite frame. 
The tubes T,, T,, are provided with un- 
ions and rubber washers, for coupling 


to other tubes as may be found neces- 
sary. 
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New Indicating Boiler Flow Meter. 
The betterment of station economy 
demands not only the employment of 
well-trained firemen and properly de- 
signed fire tools, but also the use of 
such instruments as recording pressure 
gauges, feed-water thermometers and 
steam-flow meters, to furnish the infor- 
mation by means of which alone high 
efficiencies and economical results can 
be obtained. 
The new FS-2 boiler meter devel- 
oped by the General Electric Company 
is designed to indicate the total amount 
of steam generated at any instant by a 
boiler or a battery of boilers in pounds 
of steam per hour, or in boiler horse- 
power. Therefore, it can be advan- 
tageously used for obtaining data for 
equalizing the load on individual boil- 
ers or a battery of boilers; for deter- 
mining the efficiency in the method of 
stoking, or the correct feed-water cir- 
culation; for determining the deterior- 


-ation in efficiency due to the formation 


of scale; for discovering internal leaks 
as shown by the difference in water in- 
put and steam output; and for indicat- 
ing the amount of steam distributed to 
different departments of a manufactur- 
ing plant, or the amount used in vari- 
ous manufacturing processes. In other 
words, it constitutes a valuable aid to 
engineers and firemen in maintaining 
an intelligent oversight of the fireroom. 

For example: the accompanying 
record shows the fluctuations in the 
amount of steam generated by a 650- 
horsepower hoiler in a large central sta- 
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tion operating turbo-generators carry- 
ing a lighting load. The boiler is one of 
a battery of six, hand fired, hand feed- 
water regulated, and was supposed to 
be constant flow. The record shows, 
however, that the flow was irregular 
to a degree entirely unwarranted by 
the character of the load. Conse- 
quently, it is more than probable that 
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the inefficiency was due to improper 
handling of the fires and to incorrect 
feed-water regulation. It is obvious 
that this information could have been 
obtained by means of an FS-2 boiler 
meter, and furthermore, that the use of 
the meter would have prevented the oc- 
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currence of the conditions shown on 
the record, since it would have indi- 
cated the load at all times and thus 
enabled the fireman to hold the same 
at a given point, 

The meter apparatus complete con- 
sists of a nozzle plug, the meter proper 
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and the necessary pipes for connecting 
the nozzle plug to the meter. 

The nozzle plug is similar to those 
used with the general line of steam, air, 
and water flow meters manufactured 
by the General Electric Company. It 
consists of a screw plug, provided with 
a stem having two sets of orifices—a 
leading set -arranged longitudinally 
and a trailing set comprising three 


holes, located at the middle of the stem 
and at right angles to the leading set. 
The interior of the stem is divided 
longitudinally into two separate com- 
partments, the leading set of orifices 
opening into one. and the trailing set 
opening into the other. 

For operation, the nozzle plug is 
screwed into a small hole drilled and 
tapped in the steam pipe, with the stem 
extending across the pipe and the lead- 
ing set of orifices facing the direction 
of steam flow. When thus arranged, 
the velocity of the steam causes a cer- 
tain difference of pressure to exist in 
the two sets of orifices, and this differ- 
ence of pressure is communicated 


through suitable pipes connecting the 
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compartments in the nozzle-plug stem 
with the U-tube of the meter. 

The body of the meter consists of an 
iron casting cored out to form one leg 
and the well of the U-tube, the other 
leg being formed by one of the nozzle- 
plug connecting pipes entering the well 


of 


at the opposite end. The well is filled 
with mercury, and the rest of the ap- 
paratus, including the connecting pipes 
and the compartments in the nozzle- 
plug are filled with water. 

The movable mechanism of the meter 
comprises a small float resting on top 
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of the mercury in one of the legs of 
the U-tube, and attached to a water- 
proof silken cord passing over a pulley 
and held taut by means of a counter- 
balance weight acting on the pulley in 
the opposite direction, and a pair of 
horseshoe magnets—one inside the 
meter, attached to the pulley shaft, the 
other outside the meter, fixed to the 
pivoted end of the indicating needle. 
The axes of rotation of the two mag- 
nets are in line and their mutual attrac- 
tion exerted through a copper plug 
screwed into the side of the meter body 


casting compels them to move in 
unison, 
When the difference of pressure 


caused in the nozzle plug by the veloc- 
ity of the steam flowing in the steam 
pipe is communicated to the two legs 
of the U-tube, the mercury in the well 
rises or falls in the leg containing the 
float to a height proportional to the 
difference of pressure. The resulting 
motion of the float rotates the pulley, 
and the motion of the latter is trans- 
mitted through the pair of magnets to` 
the indicating needle. The employment 
of the pair of magnets obviates the use 
of the troublesome packed joint which 
would be necessary for transmitting 
the motion of the pulley inside the 
meter to the indicating needle on the 
outside, by means of any form of me- 
chanical connection. 

The meter is easily installed, with- 
out interfering in any way with exist- 
ing steam-pipe arrangements. The 
work of installing merely requires the 
drilling and tapping of a small hole in 
the steam pipe for the insertion of the 
nozzle plug. The design of the latter 
permits of its insertion in pipes run- 
ning either vertically or horizontally. 
Care should be taken however, to select 
a straight run of pipe'of at least 

twelve pipe diameters in 
length. The meter itself 
can be located in any de- 
sired place, so long as it 
is kept below the nozzle 
plug. Its distance from 
the nozzle plug is imma- 
terial, and it should be 
connected to the same 
with 0.29-inch iron pipe of the required 
length. The best location is on the front 
che ood A 
neer. EEE ENB: erigi; 
The dial seale is eight inches in 


diameter, marked with heavy flow lines 
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and large figures on a white surface, 
for easy reading. A target of conspic- 
uous size is provided for designating a 
certain flow on the scale. This target 
can be readily set from the outside. 

The meter can be calibrated to read 
in pounds per hour or in boiler horse- 
power (thirty pounds of steam per 
hour being taken as equivalent to one 
boiler horsepower), for pressures rang- 
ing from 0 to 250 pounds, gauge; for 
quality ranging from four per cent 
moisture to 260 degrees Fahrenheit 
superheat; and for pipe diameters of 
2, 3, 4, 6, 8, 10, 12 and 14 inches. Meters 
calibrated for pipes larger than four- 
teen inches in diameter can be fur- 
nished on special order. 

It will be noted in this connection 
that for any given case a meter of this 
type is calibrated for a certain pres- 
sure, quality and pipe diameter. 

; —eoo 

Automobile Instruments. 

The new automobile volt-ammeter, 
type DK-3, has been designed by the 
General Electric Company to meet the 
requirements of automobile manufac- 
turers for a very small instrument, 
which can be placed inside the car, and 
not be in the way. This instrument has 
two D’Arsonval elements of the most 
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modern design and possesses all the 
valuable features of the permanent- 
magnet instruments of this type. The 
ammeter is a millivolt-meter operating 
from an external shunt connected in 
series with the circuit; the voltmeter 
is self-contained, the series resistance 
being placed within the case. The 
scales are illuminated by a two-candle- 
power lamp. Lamps of different volt- 
ages are available to suit the normal 
voltages of the various batteries used. 
Six terminals located in the base are so 
arranged that the wiring can be in- 
stalled and the instrument placed in 
position after putting on the uphol- 
stering of the car. This is of great ad- 
vantage, as such instruments should 
never be placed on a car until practi- 
eally all other work is finished. 
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TELEPHONE TRAIN-DISPATCHING 
APPARATUS. 


LISTENING SETS. 
One of the advantages of the tele- 


phone for train dispatching is that it 


permits any official of the road to lis- 
ten upon the circuit at his pleasure and 
to observe the grade of the service be- 
ing given by the telegraph department. 
It has been found as a matter of fact 
that it soon becomes known to the 
operators that this can be done, and is 
done, and thereby has a very beneficial 
influence in improving the service. 

The Western Electric Company, man- 
ufacturers of a complete line of tele- 
phone train-dispatching equipment, has 
designed and placed on the market a 
very neat sole-leather listening outfit 
especially for this purpose. The set 1s 
so small that it can easily be carried 
in a man’s pocket, and merely contains 
a receiver, condenser and the necessary 
cords and clips for attaching it to the 
line, 

The No. 18-A test set, as this appa- 
ratus is known, is in use on a number 


NO. 18-A TESTING SET. 


of roads at the present time among the 
officials. With it they are able to con- 
nect the receiver to the line at any 
station where they may happen to be 
without interfering with the regular 
operator and without anyone knowing 
that they are upon the circuit. 
FOOT SWITCHES. 

On telephone train-dispatching cir- 
cuits, the stations are all connected to 
the same wires, and there may be on 
such a line any number of telephone 
sets up to sixty or seventy. For con- 
ditions like this, where it 1s possible 
for any number of these stations to be 
listening in upon the circuit simultane- 
ously, and where quite frequently from 
four to six stations are called in to re- 
ceive orders, special high-efficiency 
transmission apparatus is required. 
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The Western Electric Company, 
whose circuit for this purpose is in use 
on many of the railroads in the United 
States employing the telephone for dis- 
patching, has solved this problem by 
the use of a switghing device. In the 
normal position of this switch the most 
efficient circuit for receiving is ob- 
tained, and when the switch is thrown 
the most efficient circuit for transmit- 
ting is cut into service. 

At many stations it is considered 
preferable to have the operator work 
this switch by his foot, rather than to 
use a key which he must throw with 
his hand. The advantage of the foot 
switch is obvious, in that it leaves both 
hands free for other purposes. 

This foot switch is shown in the ac- 
companying illustration as it is mount- 
ed in the office. It consists merely of 
a cast-iron case in which the switch 
springs are mounted and from which a 
lever projects to operate the springs. 

Another advantage of the foot 


NO. 1-A FOOT SWITCH. 


switch is that it makes for greater 
speed in the use of the telephone appa- 
ratus. For this reason it is largely used 
in connection with the special types of 
telephone arms with which an operator 
does not have to put on any head set 
nor touch any receiver. These arms 
were specially designed for use in inter- 
locking towers, where the operator is 
obliged to get away from the telephone 
quickly to handle his levers, and these 
arms, in combination with the foot- 
switching device above described, form 
a most efficient telephone equipment for 
train-dispatching service. 


FIVE NEW TELEPHONE CIRCUITS FOR CHI- 
CAGO & NORTHWESTERN RAILWAY. 

The Chicago & Northwestern Rail- 

way, which has been using the tele- 
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phone for dispatching trains on several 
of its divisions for some time past, has 
just placed an order with the Western 
Electric Company for telephone select- 
ors to equip five new circuits. The 
number of selectors used on these cir- 
cuits will be 130 and the length of cir- 
cuits will be over 600 miles. 

The circuits to be equipped are one 
on the Fremont Division, two on the 
Fast Iowa Division and two on the 
Dakota Division. The Fremont cir- 
cuit will be equipped with twenty-two 
stations and will run between Fremont, 
Missouri Valley, Omaha and South 
Omaha. The East Iowa Division is 
divided into two circuits, the dispatch- 
er for each being located at Belle 
Plaine, Iowa. One circuit extends from 
Belle Plaine to South Clinton, a distance 
of 116 miles, and is equipped with thirty- 
one selectors; the other extends from 
Belle Plaine to Boone, Iowa, a distance 
of eighty-seven miles, and is equipped 
with twenty-three selectors. 

One of the Dakota circuits will run 
from Huron to Brookings, the distance 
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Covered by this main circuit and 
branches being 170 miles. The dis- 
patcher will be located at Huron, and 
the circuit will be equipped with thir- 
ty-six stations. 

The second Dakota circuit will run 
from Huron to Tracy, a distance of 163 
miles, This circuit will be equipped 
with twenty stations and the dispatch- 
e Will be located at Huron. 


RESULTS on PERE MARQUETTE RAILROAD. 

About a year ago it was thought by 
the officials of the Pere Marquette Rail- 
road that if they installed a telephone 
train-dispatcher’s circuit on their line 
between Saginaw and Toledo they 
would be able to avoid the regular 
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yearly expense and inconvenience of 
splitting the division and putting on 
an extra set of dispatchers during the 
busy season. . 

After a careful investigation and a 
thorough. study of their conditions 
compared to similar conditions on 
other roads, it was concluded that the 
experiment was worth while, although 
the expense would be considerable. 
Accordingly, the line was put up and 
equipped with the latest type of select- 
ors and telephone equipment. 

As this piece of track was about as 
busy as any single track to be found 
anywhere, speed of operation was one 
of the features to be considered. Be- 
cause of its high 
speed of operation 
and superior eff- 
ciency the Western 
Electric selector was 
specified and put in 
on trial. The per- 
formance of this 
equipment thorough- 
ly met the require- 


ments of the service and not only elimi- 
nated the necessity of an extra set of 


. dispatchers but made the work of the 


dispatchers easier during the rush than 
ordinarily during the dull seasons. 

Some of the savings effected here 
can be easily computed, and in the dis- 
patcher’s office alone enough was 
saved in operation to pay a good rate 
of interest on the total cost of the cir- 
cuit. 

The saving in overtime of train 
crews cannot be readily estimated, as 
so many things enter into such a 
proposition. The increased traffic 
made possible by eliminating order 
delays is another feature not readily 
computable. This is a very important 
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factor on any road that is at all busy, 
and when the road is working near the 
limit, as in the case of this division, 
it means an increased revenue at a re- 
duced cost of operation. 

The apparatus used on this dispatch- 
er’s line is shown in the accompany- 
ing illustrations. Fig. 1 shows the dis- 
patcher’s office, which is very conveni- 
ently and efficiently arranged. 

It will be noted that the dispatcher’s 
room here is separated from the tele- 
graph office by a glass partition, thus 
taking away all the tendency to dis- 
tractions. 

The way-station equipment, shown 
in Fig. 2, is an excellent example of 
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FIG. 2—WAY-STATION EQUIPMENT. 


way-station apparatus and requires no 
comment other than the convenient 
location selected. 

The operation of the apparatus is 
pronounced by the railway officials ag 
perfect. In fact, the experiment on 
this division has proven so successful 
that three more circuits are being in- 
stalled at present, and it is the hope 
of the operating officials to complete 
the installation of telephone train dis- 
patching over the entire system at an 
early date. 

In addition to the regular equip- 
ment for train dispatching, this circuit 
is equipped for a simplex telegraph 
circuit from Saginaw to Plymouth, 
connecting to the Detroit wire. 
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Alternating-Current Switchboards of 
Small Capacity. 

The increasing demand for alternat- 
ing-current switchboards of moderate 
capacity and price is shown by the pop- 
ularity of the line of JB panels manu- 
factured by the Westinghouse Electric 
& Manufacturing Company. This line 
has been extended to cover a wide 
range of switchboard applications, and 
is fully described in catalog No. 704, 
which has just been issued. 

Type JB panels are particularly 
adapted for use in small central sta- 
tions and isolated plants operating at 
voltages between 1,100 and 3,300. This 
type of switchboard embodies all the 
essential features required for satisfac- 
tory operation. Each panel consists of 
a marble slab, containing the control- 
ing and indicating apparatus, which is 
mounted on a gas-pipe framework. 

The framework is composed of two 
1.25-inch gas-pipe uprights, each fitted 
with flanges for bolting to the floor, 
and connected at the top by a contin- 
ugus wrought-iron strap which runs the 
full length of the switchboard frame- 
work. This construction insures per- 
fect alinement of the panels and rigid- 

ity of construction. Pipe sockets for 


wall braces are supplied with the — 


frame. The total height of the frame 
is about seventy-six inches. 

The marble panels are 48 inches high, 
1.5 inches thick with three-eighths-inch 
bevel on the front edges. The width 
depends upon the amount of apparatus 
to be mounted on the panel, and varies 
from 16 to 32 inches. 

The finish of the marble is black mar- 
ine, which is a dull lusterless black, 
giving a uniform appearance to all pan- 
els, and it is not affected by oil. 

The instruments furnished with this 
type of switchboard are Westinghouse 
type-K ammeters and voltmeters, utiliz- 
ing the principle originated by Lord 
Kelvin. The voltmeter is used either 
to indicate voltage of the circuit or to 
determine the extent of a ground. This 
is accomplished by means of a com- 
bined voltmeter and ground-detector 
outfit, consisting essentially of plug 
switches and a voltage transformer. 
This device eliminates the extra ex- 
pense of a special ground-detector in- 
strument. A non-automatic oil switeh 
is recommended for the control of the 
generator circuit. 

Three styles of feeder panels are list- 
ed, having respectively the following 


equipment: (1) Non-automatic oil 


switches, with fuses mounted on the 
panel; (2) non-automatic oil switches, 
without fuse protection, fuses to be pro- 
vided by the customer; (3) automatic 
oil switches, eliminating the necessity 
of fuse protection. 

The panel sizes and detail parts are 
such that they can be packed for mule 
transportation, making this type of 
switchboard preferable for installation 
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in places which are not readily access- 
ible for larger panel construction. 

A complete wiring diagram is fur- 
nished with each switchboard to aid in 
installing the equipment. 

eo 
Wheeler Dry-Tube Condensers for the 

Terre Haute, Indianapolis & Eastern 

Traction Company. 

The condenser proper, furnished for 
this installation, is a Wheeler dry-tube 
condenser with rectangular shell, hav- 
ing two exhaust-steam inlets at the 
top. It contains 18,000 square feet of 
surface, comprised of one-inch, eight- 
een-zauge B. & W. tubes, arranged in 
two passes. The tube surface is further 
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arranged in a number of banks so dis- 
tributed that the exhaust steam to be 
condensed comes in contact with prac- 
tically all of the surface, in contrast 
with condensers of older types where 
the upper banks of tubes do most of the 
work. Interposed at different levels in 
the condenser shell are dry plates of 
proper size and shape to catch the con- 
densed steam and drain it off to the hot- 
well without its coming in contact with 
the lower tubes which would cool it and 
therefore make it less valuable as boiler 
feed. Another important function of 
these plates is to prevent the lower tube 
surface from being flooded with water 
and therefore impaired in heat trans- 
mitting capacity. The surface in the 
lower part of the condenser is dry just 
as well as that in the upper and is 
just as effective in condensing steam. 

Condensers of the Wheeler dry-tube 
type have shown on tests, heat trans- 
missions of as high as 500 to 700 British 
thermal units per square foot of heat- 
ing surface per hour, per degree dif- 
ference in temperature between the 
steam and the water, as against trans- 
mission of two or three hundred ob- 
tained in older types of condensers. 

In accordance with the generally rec- 
ognized advantages of counter-current 
arrangement, the cold condensing wa- 
ter enters in this condenser at the bot- 
tom pass, flowing the length of the 
tubes, turning and coming back 
through the upper bank and thus out 
to the discharge. The circulating 
pump is a Wheeler thirty-inch single- 
stage pump, driven by a 16 by 18 
Cooper Corliss engine. 

A hotwell at the lower part of the 
condenser shell collects the condensate, 
from which it is pumped by a four- 
inch vertical motor-driven centrifugal 


hotwell pump. Air is removed from 


the condenser by a Westinghouse Le 
Blane air pump. 
—— eo 
The King Electric Washer. 

In the King electric washer a long 
step has been taken in the direction of 
simplifying the construction of the 
washing machine. This machine is 
thoroughly efficient as a washer, and 
has nothing in its construction to get 
out of order; moreover, it retails at a 
reasonable price. 

The King washer is a cylinder ma- 
chine. The clothes are washed by tum- 
bling them around within the cylinder, 
which is revolved inside a metal tank 
filled with hot suds. The cylinder is 
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driven by a motor and does not change 
its direction of rotation. Linen can be 
washed in ten minutes without damage 
to the finest fabrics. Blankets and 
heavy goods can be washed with equal 


success. The cylinder has ample ca- ` 


pacity for the needs of the ordinary- 
sized family. 

The transmission machinery is very 
simple in design, consisting of but one 
pulley and one gear. The pulley is 
belted to the motor pulley. By means 
of a simple lever the transmission gear 
ean be thrown from cylinder to wring- 
er, as desired. There is no raising or 
lowering of the cylinder to engage the 
gears, and when the transmission gear 
is in the wringing position the cylin- 
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der can be lifted out. All gears are 
completely protected so that accidents 
are impossible, 

The wringer is also driven by the 
motor. It has ball-bearings and is so 
arranged that the rolls are automatic- 
ally thrown out of gear if they become 
stuffed; this arrangement prevents the 
motor from becoming overloaded. 
When not in use, the wringer can be 
dropped down at the side of the wash- 
er, and the machine then forms a con- 
vement table and not an obstruction 
In the kitchen or laundry. All parts 
of the machine are of the highest qual- 
ity. The metal parts are heavily gal- 
vanized and the frame is very strong 
and rigid. 


The motors used are made by the 


Westinghouse Electric & Manufactur- 
ing Company. In these motors every 
precaution has been taken to prevent 
trouble due to water and moisture. 
Their capacity is sufficient to carry all 
overloads not taken care of by the re- 
leasing mechanism of the machine it- 
self. The motor can be run from any 
electric light socket. The manufactur- 
er of the King electric washer is the 
Rex Manufacturing Company of Johns- 
town, Pa. 
i ——_sa--o____—_ 
Wood Preservation. 

To protect wood from decay the cellu- 
lar tissue must be protected from the 
invasion of the decay germs, or it must 
be so altered by chemical change that it 
will no longer be a suitable medium of 
germ culture. It was long ago discov- 
ered that certain chemicals had the prop- 
erty of protecting wood from decay, but 
the trouble has been to bring them into 
sufficient contact with the cellular tis- 
sue of the wood and then to make the 
contact a permanent one, 

In order that this may be done 
the substance must not evaporate at 
ordinary temperature nor be soluble in 
water, hence aqueous solutions of anti- 
septic chemicals will not avail when the 
treated wood cannot be protected from 
moisture; neither will the light oils give 
more than temporary protection, even 
when combined with the powerful anti- 
septic coal-tar acids, for, in a short time, 
they evaporate and the temporary pro- 
tection ceases. 

From this it may be easily seen that 
the heavy oils, insoluble in water, that 
do not evaporate at ordinary atmos- 
pheric temperatures, combined with 
powerful chemicals which are germi- 
cides, must be the ideal and rational 
process of preserving wood. There is no 
doubt about the efficiency of such a 
combination, for nearly a century of ex- 
perience has proved it. This efficient 
combination is found in Cop’R-oilL car- 
bolineum, sold by C. S. McKinney Com- 
pany, 50 Church Street, New York, 
No Y: 

To efficiently preserve wood the pre- 
servative must penetrate the wood, must 
make the tissue of the wood proof 
against the destructive growth which 
causes decay and must be of such a 
nature that its protective effect will be 
permanent. 

Cop’R-oil, carbolineum is a heavy oil 
that penetrates the wood and makes the 
tissue proof against the fungus growths 
because it is highly antiseptic. Its effect 
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is permanent because it will not evap- 
orate at ordinary atmospheric tempera- 
tures and, being absolutely insoluble in 
water, it cannot be washed out of the 
wood. The oil used is a product of the 
fractional distillation of coal tar. 

The highly antiseptic quality of 
Cop’R-oiL carbolineum makes it a great 
promoter of cleanliness. Its odor and 
taste are repulsive to vermin and in- 
sects. The antiseptic quality is not tem- 
porary, but, lasting, as it does not evap- 
orate or wash out. 

| ————_s--- 

Cutler-Hammer Spot-Light Dimmer. 

A new spot-light dimmer for use with 
portable incandescent spot-lights has 
been put on the market by the Cutler- 
Hammer Manufacturing Company. Mil- 
waukee, Wis. This dimmer is not of the 
type of the Simplicity dimmer plates 
made by this company, but is designed 
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SPOT-LIGHT DIMMER. 


especially for use with portable spot- 
lights. 

When installed it partly embraces the 
upright pipe standard of the lamp 
(shown at top and bottom of illustra- 
tion) to which it is clamped. This dim- 
mer takes up a minimum amount of 
space, does not project bulkily and has 
no exposed live parts. The fiber handle 
travels on a guide rod in a slot in front 
of the frame, and the contact buttons 
are on the inside, mounted directly upon 
the units by through screws. They are, 
therefore, directly connected to the re- 
sistance wire. 

The weight is only a little over five 
pounds and the over-all height only ten 
inches. Twenty steps and an “off” 
point are provided. 
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Rawhide Pinions. 

The idea of constructing a gear 
wheel of rawhide was conceived by the 
late D. R. McCutcheon, and the first 
one was constructed in 1881 in the fac- 
tory of the Chicago Raw Hide Manu- 
facturing Company. This rawhide pin- 
ion was made to replace a metal one 
which was giving considerable annoy- 
ance on account of noise. The experi- 
ment proved highly successful and led 
to the use of rawhide pinions in other 
apparatus. It was not, however, until 
the coming of direct electrical drive 
that rawhide pinions came into general 
use. Then their superiority over metal 
in gear drives was soon recognized. As 
a non-conductor rawhide has an advan- 
tage around electrical machinery, and 
in addition its flexibility relieves ma- 
chines of the vibration due to jar, which 
is.common with metal gears, and there 
18 consequently a saving in the cost of 
repairs and renewals. In running un- 
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RAWHIDE PINION. 


der favorable conditions at high speed 
a rawhide pinion will outwear one of 
iron, brass or steel, and as it takes 
nearly all the wear, the life of the mesh- 
ing gear is greatly prolonged. 

The value of a rawhide pinion de- 
pends primarily upon the fibrous 
strength of the hide from which it is 
made, and great care must be exercised 
in the selection of the rawhide blank 
for this purpose. It is claimed that 
Chicago rawhide blanks have more lay- 
ers to the inch than any other on the 
market. Every layer means additional 
strength. Some rawhide is prepared by 
the use of lime, which fills the hide and 
distends the fibers, giving an increase 
in weight but a sacrifice of strength. 
The accompanying illustration shows a 
rawhide pinion with brass flanges. 

The Chicago Rawhide Manufactur- 
ing Company has been making a spe- 
cialty of rawhide for mechanical pur- 
poses since 1879. The old plant was 


totally destroyed by fire in January, 
1910. The present factory at 1301 Els- 
ton Avenue, Chicago, Ill., is equipped 
with the most modern machinery. 
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New Process for Making Steel-Rein- 
forced Cement Poles, Tubes 
and Pipes. 

A contract has been entered into by 
an American concern for the purchase 
of all patents and rights for the United 
States appertaining to the use of the 
‘“‘Schleuder-Rohren,’’ or centrifugal 
process for the manufacture of steel- 
reinforced hollow tubes, pipes 
piles, and like products. 

Over 5,000 poles for telephone and 
telegraph use have been supplied for 
state, city, and private requirements in 
the cities of Dresden, Prague, Leipzig, 
and many other localities of Germany 
and Austria; sewer pipe manufactured 
by this process has been used in the 
new state railway station at Leipzig, for 
mine timbering in Silesia, and for other 
work. It has proved cheaper in first 
cost than ircn or steel and somewhat 
higher than wood, but in view of the 
elimination of practically all operating, 
repair, and replacement costs, its ad- 
vantages over wood are obvious. 

The process consists of filling a hol- 
low reinforcement of steel rods and wire, 
made on a machine, with a patented 
composition of cement, sand and asbes- 
tos in established proportions. Drying 
is accomplished by whirling in the cen- 
trifugal machine for eight to ten min- 
utes at the rate of 1,000 to 1,500 revolu- 
tions a minute. The pole or pipe is 
then taken out for further weather cur- 
ing or hardening. The great centrifugal 
force exerted by the high revolving 
speed extracts the water used in mixing 
and creates a uniformity of density and 
strength of concrete impossible in the 
stamping, pressing, or other machine or 
hand processes now in use. 

Poles up to forty-six feet in length 
and sixteen inches in diameter have been 
regularly made, but the machines now 
building will increase both dimensions 


if desired, and are adjustable to lesser 
dimensions. 
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Extensive Developments in Maine. 

The Penobscot Chemical Fibre Com- 
pany, Great Works, Me., recently se- 
cured control of power rights on the 
Penobscot at Orono, and the concrete 
dam for this development, which will 
be ultimately about 65,000 horsepower, 
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has been designed by Hardy S. Fergu- 
son, consulting engineer, of New York 
City. This year the company is build- 
ing the abutment and a 100-foot length 
of the dam. On June 1 the Aberthaw 
Construction Company started the con- 
struction of the eight new concrete 
flumes at the main works. At the pres- 
ent time there are four flumes in oper- 
ation and the eight new ones will fur- 


nish electric power for bleaching pur- 


poses. 
— eeo 
A Unique Screw-Driver. 

The accompanying illustration shows 
a new screw-driver which has been 
placed upon the market by the Benja. 
min Electric Manufacturing Company, 
Chicago, Ill. In this screw-driver the 
surfaces between the cap and handle 


BENJAMIN FRICTION-DRIVE 
SCREW-DRIVER. 


engage with the ordinary working pres- 
sure used in driving the screw. The 
spring in the handle releases the fric- 
tion when the pressure is withdrawn 
on the reverse movement, and the cap: 
returns with the hand without with- 
drawing the screw. Since the cap al- 
ways rotates with the hand the latter 
does not become chafed or blistered. 
Rese ao Cees 

Hydroelectric Power from the Rhone. 

A scheme has been elaborated for 
using the Upper Rhone for power pur- 
poses. A reservoir is to be constructed 
at Genissiat with a capacity of 11,000 
million gallons from which 100,000 
horsepower will be obtainable. The cur- 


rent will be transmitted at a pressure 
of 120,000 volts. 
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COMMISSION NEWS FROM NEW YORK. 


(Special Correspondence.) 


At the second hearing in its investigation of the surface street- 
railway transfer question the Public Service Commission, First Dis- 
trict, announced that it would adopt an order directing the sur- 
face street railway companies in New York City to re-establish 
trausfers at practically all points where they were abandoned. 
The companies have until August 10 to establish a schedule of 
transfers, and the commission adjourned its hearings until August 
16. | 

The Long Acre Light & Power Company has asked the Commis- 
sion for permission to issue bonds to the amount of $10,000,000. 
The bonds proposed will bear interest at five per cent, and will 
run for fifty years. The Empire Trust Company, of New York 
City, is named as trustee under the proposed mortgage. The Com- 
mission recently denied the orizinal application to issue stock of 
$1(.000.000 and bonds of $50,000,000. 

Plans for the reorganization of the Twenty-eighth and Twenty- 
ninth Street Crosstown Railroad Company were made public at the 
Public Service Commission’s offices. Details provide for the issu- 
ance of capital stock amounting to $500,000, with bonds of $1,009,000, 
Which together, will equal one-half of the present outstanding capi- 
talizaticn. It is proposed that not less than $751,000 of the new 
securities shall be sold to the Third Avenue Railway Company. the 
new company organized to take over the Third Avenue Railroad 
system which will operate the Crosstown Company. The applica- 
tion wes submitted by a committee of bondholders, which consisted 
of John W. Hamer, Horace A. Doan, A. Merrit Taylor, W. C. Hep- 
penheimer and Charles E. Loxley. 


COMMISSION NEWS FROM WASHINGTON. 


(Specia! Correspondence.) 


l The hearing of the Bell Telephone Company regarding service 

elven in Lewis County, was held by the Public Service Commission 
on July 20. The complaint sets forth that the Bell Telephone 
Company refuses to allow the subscribers of an independent com- 
pany to obtain connection with Winlock, Chehalis or Morton, and 
as a result the subscribers of the independent line have no long- 
distance connection whatever. 

Commissioner Jesse S. Jones states that this case will bring 
up squarely before the Commission the question of the rights of the 
Commission to order physical connections between rival but non- 
competitive telephone companies. In the complaint lodged by the 
citizens of Silver Creek, where the independent company is located, 
it is charged that at one time they were able to secure service with 
the Bell company at Winlock and Chehalis and that they were 
able to reach Tacoma by long-distance from Morton, having a con- 
nection with the small independent companies, running west from 
the latter place. 

However, the Bell company, it is alleged, has ordered the inde- 
pendent company operating out of Morton to cease doing business 
with the Silver Creek company, and the company has complied. 
As a result Silver Creek ig now unable to reach Tacoma in that 
direction, and being cut off at Winlock and Chehalis. the sub- 
scribers are unable to reach any outside point with which they do 
hot have direct connection. It is predicted that this case will go 
direct to the Supreme Court for the reason that it involves the 
question as to the extent of the powers of the Commission. 


LIGHTING AND POWER. 


(Special Correspondence.) 
ret ACUSE, KANS.—This city is to install a new electric light 
ystem, P 


_ ARLINGTON, S8, D.—George Johnson will install an electric 
light system, C 


GROVE, OKLA.—This city has voted $35,000 in electric light 
and waterworks bonds. P. 
F VAN HORNE, IOWA.—The electric light plant was burned 
with a loss exceeding $14,000. 
_ VALDEZ, ALASKA.—Plans are under way for installing elecri- 
city at the Cliff mine near here. 

ENTERPRISE, ORE.—The Enterprise Electric Company, has 
een incorporated for $50.000. 

MINNEOTA, MINN.—The installation of an electric light plant 


to cost $10,000 is being agitated. j z 
ii WAUPUN, WIS.—A campaign has been started for the instal- 
ation of ornamental curb lights. a 


PLANKINTON, S. D—W. A. Kurtz, of Wolsey, has applied 
P. 


for an electric light franchise here. 


o Gurrent Electrical News Q 
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FORT MADISON, IOWA.—Business men are planning the in- 
stallation of four blocks of White Way. C. 


JACKSON, CAL.—Articles of incorporation of the Mokelumne 
River Power Company have been filed. 


MINNEAPOLIS, KANS.—This city has voted $15,000 in bonds 


for an electric light and waterworks plant. P. 
VAN HORNE, IOWA.—It is proposed to take a vcte on estab- 
lishing a municipal electric light and power plant. C. ° 
DELAND, ILL.—I. C. Bowsher has been granted a twenty-year 
franchise to operate an electric light plant. Z. 
CLARENDON, TEX.—The Clarendon Light & Power Company 
has been chartered with a capital stock of $25,000. P. 
LIBERTY, TEX.—The Liberty Light & Power Company has 
purchased the machinery for an electric light plant. P. 
LENA, ILL.—The Lena Electric Light & Power Company has 
increased its capital stock from $12,000 to $20,000. Z. 
PALMYRA, ILL.—Henry W. Mandle of Virden, Ill., has pur- 
chased the electric light plant here from C. L. Gates. Z. 
SPRINGFIELD, MO.—The Federal Light & Traction Company 
is preparing plans to double the capacity of its plant. P 


BRYAN. TEX.—This city will vote on a bond issue of $20.000, 
part of which is to go for improving electric light plant. P. 
SUMNER, ILL.—A franchise to operate an electric light plant 
has been granted Edwin A. Dreiman by the City Council. Z. 
BELOIT, WIS.—The plant of the North Freedom Electric Light 
Company has been purchased by O. J. Nelson and A. H. Voeck. 
MANDAN, N. D.—The contract for the construction of a 
power plant to cost $74,000 was let to G. W. Haggart, Fargo, N. 
D. CG 
BROWNS VALLEY, MINN.—A vote will be taken July 25 on 
issuing bonds for $10,000 for the installation of an electric light 
plant. : C. 


MOBRIDGE. S. D.—The Mobridge Electric Light, Power & Heat- 


ing Company has started the construction of a ligbt and power 
plant. C. 

MORA, MINN.—A franchise has been granted to the Eastern 
Minnesota Electric Light & Power Company to furnish electric 
light and power. C. 

OROVILLE, CAL.-—The Sacramento Valley Power Company is 
planning an extension of its system to Oroville and other towns in 
the Sacramento Valley. l 

LEWISTON, IDA.—An extensive power plant is being built 
on the North Fork near here and also one at the mouth of Whiskey 
Creek on Orofino Creek. 

PHOENIX, ARIZ.—The United States Reclamation Service 


has been granted a franchise for a power line through the corpora- 


tion limits of Tempe, Ariz. 

REDDING. CAL.—The Northern California Power Company is 
extending its lines from this city to Kennett. A new substation 
will be erected at Kennett. A. 

LOS ANGELES, CAL.—An electric lighting system is being 
installed in Lawndale, the tract recently opened by the Guy M. 
Rush Company of this place. 

CHICO, CAL.—The Great Western Power Company has pur- 
chased for $30,000, a large tract of land near here. A large power 
dam will probably be erected. 

ST. NAZIANZ. WIS.—This village, as well as Gato and White- 
law, will be supplied with electric light and power by the Oslo 
Dam Electric Light Company. C. 

SHEBOYGAN, WIS.—The Sheboygan Railway & Electric Co 
pany announces that it proposes to furnish electric light and power 
to the village of Sheboygan Falls. 

PASADENA, CAL.—This city has awarded a contract to the 
Westinghouse Electric & Manufacturing Company, for one steam- 
turbine unit for the municipal plant. . A. 

EASTHAMPTON. MASS.—Construction work on an electric 
line has been started between here and Southampton and electric 
service will be supplied in a short time. 

LITTLE FALLS. MINN.—The American Engineering & Con- 
struction Company, Cleveland, O., has applied for a franchise to 
install an electric light and power plant. C. 

MINNEAPOLIS, MINN.—The City Councils of Minneapolis 
and St. Paul will promote a corporation to control the power to 
be furnished by the new federal dam. 


VANCOUVER, WASH.—The local plant of the Portland Rail- 
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way, Light & Power Company, which was destroyed by fire some 
time ago, is being rebuilt at a cost of $65,000. 


HACKETTSTOWN, N. J.—Clusters of four incandescent lamps 
are to be substituted for each of the arc lamps now used in the 
city. Tbe new installation will total 240 lamps. 

SAN FRANCISCO.—The Great Western Power Company has 
closed a contract with the North Sacramento Land Company to 
supply current for light and power at North Sacramento, Cal. 

ST. PAUL, MINN.—The Consumers’ Power Company, con- 
trolling the Northern Heating & Electric Company, will expend 
$10,000,000 in improving its several power plants in the state. C. 

SAN FRANCISCO, CAL.—The San Francisco Gas & Electric 
Company has had plans prepared for a new power plant. Bids will 
be called for at once. The estimated cost of building is $70,000. A. 

VALLEJO, CAL.—The Pacific Portland Cement Company, has 
made application for a franchise for an electric lighting and power 
line along certain highways of Salano County near Vacaville, Cal. 


LOS ANGELES, CAL.—The Pacific Light & Power Company 


has been granted a franchise for a light and power line from the’ 


foothill district east of the city limits of Los Angeles to Pomona. 


FRESNO, CAL.—The San Joaquin Light & Power Company 
has let the contract for construction of a substation near Lemoore, 
Cal. The company is also building a new substation near the town 
of Clovis. A. 

STRONGHURST, ILL.—M. F. Schierbaum, of Okawville, has 
purchased the electric lighting plant of Steele Brothers. The new 
owner will have a ten-year contract for electrically lighting the city 
streets. 

MANCHESTER, CONN.—Cheney Brothers, through their sub: 
sidiary company, the South Manchester Light & Power Company, 
have bought the interests of the Manchester Light & Power Com- 
pany. 

MINNEAPOLIS, MINN. —The Council is considering the ques- 
tion of installing a system of 150 incandescent electric lights, to 


be operated by power from the garbage crematory, at a cost of 
$50,000. 


SAN DIEGO, CAL.—The San Diego Consolidated Gas & Elec- 
tric Company is spending about $75,000 in laying underground 


conduits for light, telephone and street railway wires in the streets 
of this place. 


STOCKTON, CAL.—The Santa Fe Railroad will install an elec- 
tric lighting and power system at Riverbank, Cal., its new terminal 


thirty miles from Stockton. New shops of the company will be lo- 
cated at this point. 


PORTLAND, ME.—The Consolidated Electric Light & Power 
Company, of Portland, is building a line from Windham to Dunstan 
Corner and will furnish the Portland railroad with power, and the 
village with lights. 

PENDLETON, ORE.—A complete power and generating plant 
will be installed in the new State Insane Hospital to be erected 
here. Plans have been prepared by the state architect, W. C. 
Knighton, of Salem. A. 

TUCSON, ARIZ.—H. A. Smith of this city will build a large 
power plant near Noria, Sonora, Mex. The plant will supply power 


for mine and smelter operation in the district, as well as for light- 
ing the town of Llano, A. 


NASHVILLE, TENN.—Ornamental lights are being installed 
on the main streets here. A committee from the Board of Trade 
is working out a design for a large illuminated sign to be placed 
at the railway terminal. 

QUINCY, ILL.—Contract for the installation of 118 ornamental 
lighting standards with five tungsten lamps each has been let by 


the Chamber of Commerce to the J. W. Turner Construction Com- 
pany of Des Moines, Iowa. Z. 


MONTGOMERY, ALA.—The Industries Light & Power Com- 
pany. which has a paid in capital of $12.500, has filed its papers 
of incorporation. The incorporators are Benjamin Russell, J. H. 
Henderson and O. C. Thomas. 

FT. WORTH. TEX.—The electric power plant and its wires, 
poles and franchise, has been sold to the J. R. Nutt Light & Power 


Company, a Cleveland syndicate which owns the light plant and 
other properties here, for $250,000. 


TIOGA, TEX.—A proposition to install an electric light plant, 
which was presented by L. A. Marshall to the Commercial Club 
was favorably looked upon. It is expected that the plant will 
be put in operation at an early date. 

NIAGARA FALLS, N. Y.—The Frontier Power Transmission 
Company has been incorporated by Cohn, Chormann & Franchott, 


attorneys, and others of Niagara Falls to generate electric power. 
The company is capitalized at $100,000, 


NEWBURG, MO.—An ordinance has been passed by the Board 
of Aldermen granting W. N. Schwaebe and E. Spraliding the right to 
maintain and operate an electric-light system in this city. The 
franchise given is for a term of twenty years. 

NEW CUMBERLAND, O.—The Hancock Electric Company has 
been organized to construct and operate a power plant. The cap- 
ital stock is $12,000 and the incorporators are John F. Flood, Harry 
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E. Armstrong, Nelson D. Miller, Samuel E. MCCOY, Samuel G. 
Stewart, of Steubenville, O. 


McPHERSON, KANS.—The plant of the McPherson Light Com- 
pany has been completed, and the transmission of power to other 
towns is being considered. Canton, Galva, and Hillsboro are taking 
steps to secure electric power from the plant. 

RICHMOND, VA.—A charter has been issued to the Dan- 
ville Traction & Power Company of Danville, with a capital of 
$200,000 to $300,000. The company is empowered to operate a 
street railway and power company in Danville. 


ALTON, ILL.—The mayor has appointed a committee consist- 
ing of J. P. Callagahan, Peter Guertler, F. E. Johnson and Orland 
Hemphill to devise ways and means for furnishing the city with a 
municipal lighting plant before November 12, 1912. 


HARDWICK, VT.—A resolution has been passed by the vil- 
lage authorizing an expenditure of $65,000 for the purpose of in- 
stalling new machinery at the village electric light and power 
plant and the building of a water-storage reservoir. 


PORTLAND, ORE.—The Portland Railway Light & Power 
Company has asked permission to construct a high-tension power 
line across the Willamette River from the foot of Linn Avenue, 
Sellwood to a point south of Riverview Cemetery. 

EAST CHICAGO, IND.—The merchants of the cities of East 
Chicago & Indiana Harbor contemplate installing a street-lighting 
system in the two cities. Literature on the subject is requested by 
the Civic and Industrial Committee of the Commercial Club. 


ASHTON, ILL.—A twenty-five-year franchise to operate an 
electric light plant has been granted the Oregon Light & Power 
Company. A transmission line from Brown’s Corners, branching 
from the line between Oregon and Franklin Grove will be built. Z. 

BLOOMINGTON, ILL.—Because of the demand for increased 
installation of ornamental lights Seth S. Noble, superintendent of 
water and light has recommended to the City Council the pur- 
chase of additional machinery for the municipal lighting plant. Z. 


KINGMAN, ARIZ.—J. H. Hays and Robert S. Waters will in- 
stall a hydroelectric plant on Trout Creek in the eastern part of 
Mohave County, Ariz. The power will be transmitted to mining 


districts in that section and used to operate machinery of the 
mills. D. 


BISBEE, ARIZ.—The holdings of the Bisbee Light & Power 
Company of Bisbee, Ariz., were recently sold at foreclosure to sat- 
isfy a mortgage held by the Los Angeles Trust Company of Los 
Angeles, Cal. The purchaser was W. J. Ainsworth of West 
Union, lowa, and the consideration was $30,000. D. 


PARRAL, N. M.—Work on the Conchos dam near the town 
of Santa Rosalia is being pushed, and it'is expected that it will 
be finished before another year. The electric lighting men and 
the mining men of this district are considering a proposition to 
obtain power from the Conches River Irrigation project. 


ABERDEEN, WASH.—After an outlay of nearly $75,000, power 
station No. 2, to be run in connection with the Grays Harbor Power 
& Lighting station No. 1, is ready for operation. The new station 
will connect with the dredger of the Tacoma company, which has 
the contract to fill the tidelands in the western part of the city. 


LOS ANGELES, CAL.—The Mount Shasta Power Company has 
commenced construction of a seven-mile power tunnel from Big 
Bend, on the Pitt River, to the other side of the hills, where a power 
plant will be installed to be operated by this flow. The tunnel will 


be nineteen feet high and twelve feet wide, and will be the longest 
for such service in California. A. 


FRESNO, CAL.—The curreni will be turned on in the Bakers- 
field main line of the San Joaquin Light & Power Company in a 
short time. This will supply the West Side oil fields and many 
other places in the lower end of the San Joaquin Valley. The 
substation at McKittrick is almost completed and this town and 
the town of Reward are being wired. 

SUTTER CREEK, CAL.—A new power line from Electra to 
Sutter Creek, a distance of twelve miles, is now in course of con- 
struction by the Pacific Gas & Electric Company, the change being 
caused by the greatly increased amount of power being used at 
the mines along the Lodge. It is estimated that the improvement 
will involve an expenditure of about $25.000. 

McLEAN, ILL.—J. H. Baker of McLean and B. F. Baker of Le 
Roy have purchased the property of the Palmer-Darnall Electric 
Company, the headquarters of which are at McLean. The com- 
pany operates exchanges at Atlanta, McLean and Armington, and 
owns a number of rural lines The lines at Atlanta will be rebuilt 
and an attempt made at consolidation of the lines there. Lis 


NEWARK, N. J.—The contract for the installation of an elec- 
tric light and power plant in the department store of the W. V. 
Snyder Company has been awarded to George W. Fowler & Com- 
pany. a New York firm. Work will be commenced at once and 
it is expected that the plant will be completed by October. The 
plant will be used for heat and power as well as lighting. 

BISHOP, CAL.—The California-‘Nevada Power Company, of 
Goldtield, Nev., will construct a power line from Bishop, Cal., to 
San Bernardino, a distance of 240 miles. Surveys are now being 
made. The company has applied for franchises in San Bernardino 
and Riverside Counties, and plans to install power plants and sys- 
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tem to the extent of $300,000. Delos A. Chappell is president of 
the company. A. 


RIDDLESBURY, PA.—The Colonial Iron Company has Placed 
an order with the General Electric Company for a centrifgul air 
compressor having a capacity of 20,500 cubic feet per minute at 
a pressure of thirteen to twenty-five pounds. This compressor will 
be equipped With a constant-volume governor driven by a Curtis 
steam turbine of the condensing type. It is designed for use in con- 
nection With a blast furnace at the company’s plant here. 


PASADENA, CAL.—This city will install a fiber-conduit sys- 
tem for the electric lighting companies and a vitrified conduit for 
the telephone system. These will be the property of the city, the 
companies paying a rental. The estimated cost is $45,000. The 
work has been started. The city will install new bronze electrolier 
lighting fixtures, each - bearing eighty-candlepower incandescent 
lights and spaced 100 feet apart. The estimated cost is $30,000. A. 


EUFAULA, ALA.—The City Council of Eufaula has decided to 
invest the sum of $50,000 in the erection of a municipal lighting 
plant. The location of the plant has not yet been determined upon, 
though the plant will either be located on the site occupied by the 
lately burned plant or in close proximity to the water works. The 
work on the new plant will begin within the near future, and will 
be completed as early as possible. In the meantime, a temporary 
dynamo has been installed. I. 


TIFFIN, O0.—The Tiffin Electric Company, which controlled the 
power and electric light plants in this city, has been absorbed by 
the Ohio Light & Power Company, the new concern organized by 
the syndicate owning the Tiffin and several other plants. The con- 
solidation was made for the purpose of uniting the properties so 
that an issue of $1,500,000 worth of bonds could be secured. The 
mortgage covering this same has been placed in the hands of the 
Knickerbocker Trust Company of New York. 


LOCKPORT, N. Y.—The Frontier Power Transmission Com- 
pany, which is capitalized at $100,000, has been incorporated by 
James S. Simmons, Wiliam P. Baker and Christian U. Widmer, 
all of Niagara Falls. The objects of the company are the manu- 
facture and distribution of electricity for both heat and power in 
Buffalo, Tonawanda and the town of Tonawanda, Erie County, and 
the cities of Niagara Falls, North Tonawanda, the village of LaSalle 
and the town of Wheatfield, Niagara County. 


WHITMIRE, S. C.—The Glenn-Lowery Manufacturing Com- 
pany will abandon steam power and install an equipment of ma- 
chinery for driving its plant by electricity. [t has closed a con- 
tract for the electricity to be furnished by the Whitmire trans- 
mission lines of the Southern Power Company, whose main offices 
are at Charlotte, N. C. The Glenn-Lowery mill operates 36,000 
ring spindles, 775 broad looms, 125 narrow looms and accompany- 
ing equipment, on the production of print cloth. It has 450 opera- 
tives and will require 1,500 horsepower under the new arrange- 
ment. 


RED ROCK, N. M.—The installation of a large hydroelectric 
plant on toe Gila River near Red Rock is contemplated by Col. J. 
W. Carter, of Silver City, and associates. Engineers are making 
preliminary surveys with a view of locating a site for the proposed 
plant. Transmission lines will be built from the power station to 
the Mogollon mining district for supplying the energy for operat- 
ing the machinery of the mines and mills. Other transmission 
lines will also be constructed to Silver City and a number of towns 
ee centers within a radius of about 100 miles of Red 

ock. D 


EUGENE, ORE.—The work of constructing the $200,000 hydro- 
electric plant on the McKenzie River has been completed after 
three years of work. The power plant, which is sixteen miles from 
Eugene, takes its water from the McKenzie through a ditch four 
miles long, and generates 2,400 horsepower. The machinery con- 
sists of two 1,200-horsepower Pelton turbines and two generators. 
There are two substations and a transmission line which crosses 
both the McKenzie and the Willamette River. The generators op- 
erate at 2,300 volts which is stepped up to 22,000 for transmission. 
The plant is municipally owned and operated. 

TOLEDO, 0.—James Ashley, of Toledo, representing eastern 
‘apital, has applied to the State Board of Public Works at Colum- 
bus for a twenty-five-year contract for the use of the waste or 
surplus water of the Laramie and Grand reservoirs to be impounded 
and used for generation of power to be used in furnishing current 
Or a large beet sugar plant at Defiance, O., and for other pur- 
To The lessees agree to nut the state to no expense in get- 
ae the Water and will pay $4,000 a year rental. The same capi- 
te ists are interested in the new Toledo power plant. It is the 
ntention to erect power plants at each reservoir. H. 
ice Os PA.—Charters have been procured and surveys 
a i 2 the extension into Cambria County of the service lines 
Warri arge electric power plant located on the Juniata River, near 
Com me Ridge, Huntingdon County. The Juniata Hydro-Electric 
ie S plant is now supplying current in Altoona and at sev- 
i sath west of that city. The intention of the management of 
cone tip station is to offer current to the mining operations 
a e Pennsylvania Railroad. The present plans contemplate 

Ce reaching to the mines at Nant-y-Glo, Twin Rocks, 


Vi 
Dai and Wehrum, on the Blacklick Branch of the Penn- 
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ELECTRIC RAILWAYS. 


(Special Correspondence.) 


BRANDON, MAN.—J. D. McGregor has applied for a fran- 
chise for a street railway. C 


ROCHELLE, ILL.—The Amboy & Lee Center Electric Railway 
contemplates extending its line to Rochelle. : 


DULUTH, MINN.—The Council has passed an ordinance grant- 


‘ing a franchise to the Suburban Traction Company. C. 


IOWA CITY, IOWA.—The Iowa City Electric Railway Company 
will shortly commence the construction of another line. : 

RED OAK, IOWA.—Work is about to be commenced on the 
construction of an interruban line to Imogene to connect with the 
Wabash. . C. 

CHICO, CAL.—The Northern Electric Railway Company has 
made application for a franchise for an electric railway along the 
streets of this town. 

MANKATO, MINN.—J. J. Cummings, Chicago, has acquired 
control of the Mankato Electric Traction Company and will install 
many improvements. C. 

SAN BERNARDINO, CAL.—The right of way for an electric 
railroad from Urbita Springs to Colton is being secured and con- 
struction will begin at once. 

PASADENA, CAL.—The work of electrifying the Southern Pa- 
cific line in this city, from the Colorado Street Station, Broadway, 
to Bellevue drive, is well under way. 


WOODLAND, CAL.—T. T. C. Gregory, president of the Vallejo 
& Northern Railroad Company, states that construction on the road 
will begin in a short time. A franchise has been granted. 

SACRAMENTO, CAL.—The Sacramento Electric, Gas & Rall- 
way Company is preparing to extend its street railway system 
through the suburbs to the east and southwest of the city. 

LEXINGTON, KY.—The Kentucky Traction & Terminal Com- 
pany has been incorporated with a capital of $2,500,000 by John 
Blair McAfee, Richard C. Stol, J. M. Skaim, P. M. Chandler, J. 
W. Stoll and T. D. Murray. 


LIMA, O.—It is thought that the limited service between Lima 
and Cleveland will be started by August 1, via Western Ohio and 
allied traction lines. This service will give the first through trains 
between Lima and Cleveland. H. 

PORTERVILLE, CAL.—As soon as the main power plant of 
the Tulare County Power Company is completed the construction 
of an electric railroad connecting Porterville, Lindsay and Tulare 
will be begun. Rights of way have already been secured. 

BURLINGAME, CAL.—A resolution has been passed by the 
Council, granting to the highest bidder a franchise for an electric 


line, to run from the Southern Pacific Station at Easton through 


the Easton additions into the foothill country at Burlingame. 


KEOKUK, IOWA.—The Interurban Railway Company is plan- 
ning the construction of an interurban railway between Keokuk, 
Quincy, Fort Madison, Warsaw, Hamilton, Carthage, Nauvoo, Niota 
and other towns in western Illinois. The estimated cost is 
$1,500,000. l 

CHARLOTTE, N. C.—Work on the Chatham car line, which is 
being constructed by the Charlotte Rapid Transit Company, of which 
P. Chatham is president, is being pushed rapidly. Already the 
grading has been completed from the Country Club to the Seaboard 
Air Line tracks near the Monroe road. 

SACRAMENTO, CAL.—Funds have been subscribed to the ex- 
tent of $20,000 by Yolo, Colusa, Glenn and ‘tehama Counties for 
the survey of the proposed road of the Sacramento Valley West 
Side Electric Railway, recently organized, from Woodland to Ken- 
nett, Cal. C. L. Donohue, of Willows, is president of this com- 
pany. N 

DECATUR, ALA.—Citizens of Valhermoosa and Lacy Springs 
neighborhoods, in the eastern part of Morgan County, this state, 
are urgiug the building of an electric railway to that section from 
Decatur. The distance is about thirty miles, and it is understood 
that such an enterprise would receive many donations in the way 
of rights of way, etc. I 


JACKSON, GA.—Rails for the interurban line which Captain 
W. F. Smith proposes to build from Indian Springs to Jackson, 
with branch lines to Griffin, to connect with the interurban line 
from Atlanta to Macon, are beirg hauled, and it is announced that 
the work on the line will begin within a short time. Practically all 
of the right of way for the line has been secured. “T 

SCOTTSBURG, IND.—John E. Greeley, recently appointed re- 
ceiver for the Indianapolis & Louisville Traction company, has filed 
in the federal court a complete inventory of all the company's 
property. It is stated that a rew company .s being organized to 
take over the property and operate the lines. The company oper: 
ates forty miles of track between Scottsburg and Seymour. S 

QUINCY, ILL.—Promoters of the Quincy & Western Illinois 
Electric Company at a meeting at Keokuk, Iowa, decided to incor- 
porate with capital of $5,000 for the purpose of building an electric 
interurban railway between Quincy and Niota. Il., with branches 
to Keokuk, Iowa, Warsaw, Nauvoo and Carthage. Henry Dayton of 
Quincy was elected president of the organization. Surveys will 
begin at once. 7 
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HENDERSON, KY.—The survey of the proposed net work of 
traction lines out of tnis city to western Kentucky has been com- 
pleted and the estimated cost placed at $3,000,000. Two-thirds of 
the right-of-way has been secured and the work of financing the 
enterprise is proceeding rapidly. The terminals of the three lines 


will be Uniontown, Providence and Owensboro. H. U. Wallace 
is chief engineer. S. 


HALIFAX, N. S.—A survey is being made of the proposed elec- 
tric road from Lunenburg to Riverport, Nova Scotia. Upon com- 
pletion of the survey the county authorities will take action, and, 
if satisfactory, will provide the part of the cost to be borne by the 
county. The road will be twelve miles in length, with a spur 
extending to Park Creek. The cars will probably be run by a 
storage battery. The road will be owned and operated by a pri- 


vate company. T. G. Nichol, of Mahone Bay, Nova Scotia, is the 
promoter. 


HILLSBORO, TEX.—The citizens of Hillsboro and adjacent 
territory bave accepted a proposition offered by the Southern Trac- 
tion Company to construct an interurban electric railway through 
here, the proposed line to run from Dallas to Waco. The proposi- 
tion provides that preferred stock of the company to the amount of 
$75.000 shall be subscribed and the right of way from a point in 
the northwestern portion of Hill County through tne county to a 
point south of Abbott, including a franchise through the town of 
Hillsboro be donated. J. F. Strickland, of Dallas, is president. 

TERRE HAUTE, IND.—The Terre Haute, Indianapolis & East- 
ern Traction Company has placed an order with the General Elec- 
tric Company for two 300-kilowatt rotary converters, fifteen 100- 
kilovolt-ampere transformers and a switchboard. The rotary con- 
verters and six of the transformers will be installed in the May- 
wood substation. Six of the transformers will be installed in the 
Mooresville substation and three in the Martinsville substation. 
The transformers are oil-cooled. twenty-five-cycle units, 33,000 volts 


primary and 390 volts secondary and are provided with fifty per 
cent starting taps on the secondary. 


TELEPHONE AND TELEGRAPH. 
(Special Correspondence. ) 


MT. ETNA, IND.—The Majenica Telephone Company has ob- 
tained a franchise to operate here. 


JONESBORO, LA.—The Southern Telephone Company is about 
to reconstruct its telephone system. 


BERRIEN SPRINGS, MICH.—The Berrien Springs Telephone 
Company has been incorporated with a capital of $10,000. 


EMERY, TEX.—The Rains County Rural Telephone Company 
has been chartered with a capital of $2,000. 


ALVA, OKLA.—The North Eaglechief Valley Telephone Com- 
pany has just been incorporated by John F. Parsons and others. 


GRINNEL, IOWA.——The Interior Telephone Company is plan- 
ning the erection of a fireproof building, equipped with the latest 
improvements. C. 

CENTRALIA, WASH—The Hanaford Skookum Telephone Com- 


pany has been incorporated with a capital of $1,500 by A. N. Bannse 
and W. L. Eshom. 


NAPOLEON. O.—The Napoleon Home Telephone Company’s 
plant has been sold to W. L. Parmenter of Lima, O. The purchase 
price was $21,100. 

EMORY, TEX.—The Rains County Rural Telephone Company 


was incorporated with a capital of $2,000. The incorporators are 
B. F. Pippin, J. A. Amis and B. A. Carter. 


OAKESDALE, WASH.—The Oakesdale Home Telephone Com- 


pany was recently incorporated with a capital of $10.000 by A. G. 
Woodward, Edward Roberts and J. W. Martin. 


RED GRANITE, WIS.—The Red Granite Telephone Company 
has been incorporated with a capital of $4,000. The incorporators 
are Louis Lueck, F. W. Carley and William Bannermann. 


ASTORIA, ORE.—The Nehalem Valley Telephone Company 
has been incorporated with a capital of $2,500, to construct a sys- 


tem from this city to Elsie, Ore. James Jamison and J. C. Pope 
are the incorporators. 


ALPINE, TEX.—W. Durritt, of San Marcos, Tex., has purchased 
the local and long distance exchange and equipment of the Alpine 
Telephone Company, the purchase price being $18,000, with an addi- 


tional $1,000 for equipment in transit. The former owners were 
J. E. Mills & Sons. D. 


BRENHAM, TEX.—A new telephone line is to be erected be- 
tween Welcome and Bliebersville, and Brenham, a distance of 
fifteen miles. Officers of the constructing company are as fol- 
lows: C. Hohit, president; H. W. Hohlt, vice-president; C. Luede- 
ker, secretary; H. Krueger, treasurer; H. Wittenben, pubchasing 
agent. 

AUSTIN, TEX.—It is announced by J. L. Hudson, of the Martin 
Telephone Company, that the telephone line being run into Austin 
via Round Mountain will be completed and put into operation by 
September 1. The Independent Telephone Company of this city will 
handle the Austin end of the line for long distance service. The 
Martin Telephone Company is arranging to furnish its customers 


interested in the cotton business with full daily reports of the cotton 
crop in its territory. D. 
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Business as reflected in steel and copper reports is holding up 
well for this midsummer period. The tonnage of unfilled orders 
on the books of the United States Steel Corporation on July 1 
showed an increase of 247,871 tons. The monthly report of the 
Copper Producers’ Association showed a decrease of 8,000,000 
pounds in stocks of refined metal on hand on July 1, due to increased 
exports. A new record has been set in the sale of wire, and much 
structural steel is being ordered for railroad bridges. 

The Denver Gas & Electric Light Company, a merger of the 
Denver Gas & Electric, Lacombe Electric, and Denver Steam Heat- 
ing companies, has authorized an issue of $25,000,000 five-per-cent 
bonds, of which $8,000,000 are reserved to redeem bonds of the 
subsidiary concerns when due. 

The gross earnings of the Boston & Worcester Street Railway 
Company for June were $57,220, a gain of 5.6 per cent over June of 
last year. The gross earnings for the full fiscal year ended June 
30, were $615,451, a gain of $45,315, or about 8 per cent over the 
gross earnings for the twelve months ending June 30, 1910. 


DIVIDENDS. 

American District Telegraph Company of New Jersey; regular 
quarterly dividend of one per cent, payable July 28 to stock of 
record July 18. 

American Light & Traction Company: regular quarterly divi- 
dends of two and one-half per cent in common stock and two and 
one-half per cent in cash on the common stock and one and one- 
half per cent on the preferred stock, payable August 1 to stock of 
record July 17. 

Binghamton Light, Heat & Power Company; regular quarterly 
dividends of one and one-half per cent on the preferred stock and 
three-quarters of one per cent on the common stock, payable July 
15 to stock of record June 30. 

Commonwealth Edison Company: regular quarterly dividend 
of one and three-quarters per cent, payable August 1 to stock of 
record July 15. 

Electric Comrany of America; regular semiannual dividend of 
three and one-half per cent, payable August 3 to stock of record 
July 22. 

Electric Bond & Share Company; regular quarterly dividends 
of one and three-quarters per cent on the preferred and two per 
rent on the common stocks: the preferred dividend payable August 
1 to stock of record July 20; the common dividend payable 
July 15 to stock of record July 13. 

J. G. White & Company, incorporated; regular quarterly divi- 


dend of one and one-half per cent on the preferred stock, payable 
August 1 to stockholders of record July 20. 


CLOSING BID PRICES FOR ELECTRICAL SECURITIES ON THE LEADING EX- 
CHANGES AS COMPARED WITH THE PREVIOUS WEEK. 


NEW YORK. 


July 17. July 10. 
Allis=Chalmers COMMON: .c644 cevuwhed dex ek oe ON wh awe Seow secs $ 8 
Allis-Chalmers preferred oo... 0... cece eee ee ee eee ee tee eens 2814 2814 
Amalgamated Copper « ccass os hens ohn se eucew baa ee aw es eo eee ees OS % 6915 
American Tel. & Cahle..........6005 Se eg igs abel ich OM ne Belg: aah *78 *78 
American: Tel & Telk o paces dank hw te ticced os ua ees SO NSE ew EON 138 13814 
Brooklyn Rapid Transit p33 4 csc e546 eae ad eee Wee a ears &314 $214 
General Electri, accu ad etait orang cae E as ORAM a ORR 161% 163 
Interborough-Metropolitan CONDON Lo. ccc eee eee eee eens 1 17 
Interborough-Metropolitan preferred .....s.seseserreesereese 5214 50 
Kincs County Electric persse Sass. reia e Pa eee eS S EA A 129 129 
Mackay Companies (Postal Telegraph and Cables) common. 8714 8816 
Mackay Companies (Postal Telegraph and Cables) preferred 7414 13 Me 
Manhattan Elevated oc occ oS. OR ES Aw a ON RS BSS FS 135 135 
Metropolitan Street Railwav . .. 6... cee eee ee ete ee ene neee *18 *18 
New York & New Jersey Telephone..........e cee ee ee eeeees 103 103 
Facile Tel & Tel ga ods caw e as Sa Sees GAR Ew Ee ee ee es 4614 4114 
U. S. Steel common ooo ccc eee eee eee ee ena eens TRIG 18% 
U. S. Steel preferred 2.2... . cece ee ce eee eee ett eaee 11514 118 
Western Union ...essssssossseseoesseesseecerecerosesorreers 81 79% 
Westinghouse Common  ....c cece eee ee ee tee eee eee e ene 7514 164 
Westinghouse preferred .....s..esessseesesersereerereeersee *111 *111 


*Last price quoted. 


OSTON. 
i Julv 17. July 10. 
American Tel & Tel. vedcuckewe ets doi as se gave e ea ss avs tee 138 138% 
Edison Flec, Wluminating 20.0.0... ccc cee cee nee eee eee nees 2S1 281 
General Electri cc oeesin ne ea ee be a a E eee e a 16114 160 
Massachusetts Electrice COMMON .... ccc eee eee eee eee tee eeee 2314 221 
Massachusetts Electric preferred ... 0... c eee eee eee eeee 94% 93% 
New Englkind Telephone ....... ccc cee cee ee eee etree teeeee 145 145% 
Western Tel. & Tel. COMMON. ...... 0. eee eee eee eee eenes 20 18 
Western Tel. & Tel. preferred... cc cc cece etree eens 95 9616 
PHILADELPHIA. 
_ July 17. July 10. 
American Railways 65d 6b oe be ORNS So WR AHS OG ESOS 43.4 43 4 
Electrice Company of Americat.o. cc... ccc cee ee eee teen ees 121% 12 
Flectrie Storage Battery COMMON ..... ee ee eee tence R4 5414 
Electrie Storage Battery preferred 2.0.0... eee ee eee eee eee 5d. 541 
Philadelphia BICC ocean oes oiccn 4a C208 SP Saal ee Se releta’ 177 1r% 
Philadelphia Rapid Transit 0.0.0... 00 ccc eee eee eee e eee ncees 2a 20% 
Philadelphia Traction 4 :h..<:46050604 aces 248s Rob eae anew Aes R716 84 
Linon Traction sersa seeden ooo FE nei OSS RAGED EO DEE AS 52 4914 


July 17. July 10. 
Chicago Railways, Series 1 Ni he 


at S-d ob eRe ORS RS Nae ee cA mete eee ST le R714 
Chicago Railways, Series 2... ce ee eee eee etree eens 


TM 201a 
Chicago Subway sessssuesasesssessessesrerarecesenereseresen ae ed 
Chicago Telephone 34 6065.544 4s eae ote edna swede Fes ee Seales == 1201% 
Commonwealth Edison 


; > i 97 
Metropolitan Elevated COMMON .......cee eee ee ee ee tee ee eenes 27 27 
Metropolitan Elevated preferred 


© Pccdigle aerae Aaa, at eae e T4114 74% 
National Carbon Common 4.50.08 eres eos SRN Ea ESS ewe eS 112 112 
National Carbon perferred co... 0. ce eee ee eee tent e eens 118 118 


July 22, 1911 


PERSONAL MENTION. 


J. B. BUNDY, of Carbondale, O., has been appointed chief audi- 


tor of the Ohio & Mississippi Valley Telephone Company, succeeding 
A. A. Wicks, resigned. 


JAMES H. WISE, hydraulic engineer with F. G. Baum & Com- 
pany, of San Franciscc, Cal., has been appointed assistant general 
manager of the Pacific Gas & Electric Company. 


GEORGE M. BENNETT has resigned his position as president 
of the Urbana, Ill, Commercial Club to devote his entire time 
to his duties as president of the Kankakee-Urbana Traction Com- 
pany, 

CLARENCE MACKAY, president of the Commercial Cable 
Company, sailed for Europe, on July 11, on board the Kaiser Wil- 
heim 1I. While abroad he will inspect the European stations of 
the company. 


S. L. NAPTHALY, chief engineer and general manager of the 
Central California Traction Company, has resigned to take charge 
of the plants of the Great Western Power Company in California. 
He will be succeeded by Harry A. Mitchell, formerly secretary, 
with offices at San Francisco, Cal. 


CHARLES RUFFNER, formerly of Palmyra, Mo., who has been 
in charge of the Utah district of the Telluride Power Company, 
has been appointed engineer. for the North American Company, 
with headquarters in St. Louis, to direct the building of the power 
transmission line from Keokuk, Iowa, to St. Louis. 

W. L. Arnold, of the Arnold Company, which owns the Elgin- 
Belvidere Electric Railroad, has resigned his position as general 
manager of the road, effective August 1. He will be succeeded by 
E. E. Downs of Chicago, who will combine the duties of superin- 
tendent and general manager, also succeeding W. A. Russell, re- 
signed. ` 

JAMES D. MORTIMER, general manager of the Milwaukee 
Electric Railway & Light Company, has been elected vice-president 
of the Union Electric Light & Power Company, of St. Louis, suc- 
ceeding James Campbell, president of the North American and 
Milwaukee Companies. It is rumored that Mr. Mortimer will per- 
manently succeed President Alten S. Miller of the St. Louis cor- 
poration. 

PHILLIP E. SCHILLING, who for several years has been con- 
nected with the accounting department of the Toledo Railways & 
Light Company, has been promoted to chief clerk of the depart- 
ment, taking the place of A. J. Lamb, who recently died. Mr. 
Schilling was in the employ of the oid Toledo Gas, Electric & 
Heating Company previous to its absorption by the Toledo Rail- 
ways & Light Company in 1907. 

MASON B. STARRING, president of the Northwestern Ele- 
vated Railway Company, has been elected president of the Chicago 
& Oak Park Electric Railway Company, succeeding the late Clar- 
ence B. Knigbt. Mr. Starring was formerly general manager of 
the Chicago City Railway Company, and left that corporation to 
g0 with the Northwestern Elevated. He is more or less in touch 
with the plans for the merger of the surface railway and elevated 
rðads. concerning wnich there has been so much publicity lately, 
and his selection as head of the Chicago & Oak Park system unifies 
the two managements so that the details of the two roads as re- 
lated to the merger may be worked out very satisfactorily. 

ALONZO PAWLING, president and treasurer of the Pawling 
& Harnischfeger Company, Milwaukee, Wis., and for many years 
3 prominent figure in the machinery feld, has disposed of his in- 
terests in the company and retired from business life. Mr. Paw- 
lings withdrawal from the business world will mean a distinct 
loss to the many friends he has made during his long and success- 
ful career as one of the foremost manufacturers of the middle 
vests The Pawling & Harnischfeger Company was founded by Mr. 
Pawling and Henry Harnischfeger in Decemover, 1884. From a 
small beginning the concern has grown to huge proportions. Henry 
"arnishchfeger becomes president and treasurer of the company; 
n n Hassenplug, vice-president; F. P. Breck, second vice-presi- 
i . and S. H. Squier, secretary. There will be no changes in 
€ policy of the company or in its organization other than that 


elven above. 
PROPOSALS. 


, NGINE-GENERATOR SETS.—The Board of Supervisors at 
an hee Cal., will receive bids until August 31 for furnishing 
nstalling two engine-generator sets in the Hall of Records. 


a and specifications may be obtained from the office of Hud- 
n & Munsell, Los Angeles. A 


D. e RING.—The office of the Supervising Architect, Washington, 

nection as sealed bids for doing electrical work in con- 

the follow; the construction and remodeling of post offices in 
UNE places; bids closing on the dates given below: 


Wiring ¢ Ork, Place. Date 
"iring. a and fixtures.,.Rock Springs, Wyo................ July 28 
Wiring. Comt and fixtures... Huron, S. D. ee a August 1 
iring and eand ona fixtures. ..Great Bend, Kan...........6.05. August 2? 
Wiring, conduit CTN ER Juneau, Alaska. .... cc cece eee eee August 8 
Wiring and ‘Cond ao fixtures... Lebanon, WY ie ten een en chee teas AUZUSt 10 
iring, cene MNS is E a ace ae Ricufotde Wtiavecice seriis tiesaus 14 


_ Drawin ares.. Massillon, O....... Gites el Granta hs August 16 
dian &s and specifications may be obtained from the custo. 


tect fice site or at the office of the Supervising Archi- 
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LEGAL NOTES. 


CONTRACTS FOR EXCHANGE OF TRAFFIC BETWEEN 
TELEPHONE COMPANIES.—In a suit by the Home Telephone Com- 
pany to enforce a contract made with the Sarcoxie Light & Tele- 
phone Company, the Supreme Court of Missouri has decided that 
a contract for exclusive exchange of traffic between points reached 
by the lines of the respective companies is not in violation of the 
statutes or public policy, since the contracting parties were not 
competing companies. The case was dismissed by the lower court 
but has now been remanded for trial. The Sarcoxie Company was, 
after the agreement, absorbed by the Missouri & Kansas Telephone 
Company, and proceeded to divert all of its traffic to the lines of 
that company. The Home Telephone Company asks for 10,000 dam- 
ages and an injunction restraining the defendant from breach of 
contract. 


TAXING FRANCHISES OF PUBLIC-SERVICE CORPORA- 
TIONS IN CALIFORNIA.—By a decision of the California State 
Supreme Court, an important precedent is set in granting an indi- 
vidual cougty the right and authority, under law, to tax public- 
service franchises granted by the state. This decision has resulted 
from the taxing, by Los Angeles County, of the franchises given 
to the Western Union and Postal Telegraph Companies. An as- 
sessment was levied by County Assessor Hopkins against the for- 
mer corporation for the year ending June 30, 1908, for $50,000 on 
its “franchise granted by the State of California to use the public 
highways of the City of Los Angeles,” the rate applicable to the 
property making a tax of $520. Upon the failure of the company 
to liquidate the assessment, legal means were taken to compel 
payment; accordingly the Western Union Company brought action 
to enjoin the assessor from selling its property to satisfy the tax, 
based on the ground that the assessment and tax were void. This 
claim was sustained by the Superior Court. Upon the appeal of 
the county, the Supreme Court in June reversed the decision of 
the lower court, and held that the act of July 24, 1866, conferred 
the privilege to construct, maintain and operate lines of telegraph 
over such roads as are public highways, but that the company is 
subject to the right of the state to charge and receive compensa- 
tion. As a basis for the decision the opinion says: “It follows that 
the plaintiff's exclusive occupation of portions of the streets of the 
city of Los Angeles without liability for compensation, to the ex- 
tent at least to which its system was constructed therein at the 
time of the adoption of section 536, civil code, and its right to such 
occupation free of charge by the city, are based solely on the last 
named section, and that as to such occupation and right this sec- 
tion constitutes a grant in the nature of a franchise accepted by it, 
constituting property within this state and assessable in the county 
of Los Angeles. The claim of the plaintiff that taxation of this 
franchise is in any way taxation of its federal franchise is utterly 
without basis. The tax is solely on valuable property within this 
state—the right to the permanent and exclusive use of portions of 
the public streets of Los Angeles, free of compensation—a tax 
differing in no material way from one levied on its poles and wires 
located within such city. No other point is made against the 
validity of the assessment here involved.” : 


INDUSTRIAL ITEMS. 


THE BOSTON INCANDESCENT LAMP COMPANY, Danvers, 
Mass., is distributing a booklet exploiting “New England quality” 
goods. 


THE F. W. WAKEFIELD BRASS COMPANY, Vermilion, O., 
catalogs its standard universal lighting fixtures in a recent publica- 
tion. A large number of illustrations show the possibilities of the 
interchangeable Wakefield fixtures. 

H. TINSLEY & COMPANY, South Norwood, London, England 
have issued bulletins on the Drysdale-Tinsley galvanometer, Dr. 
C. V. Drysdale’s non-inductive low-resistance standard shunts. a 
Weston normal cells and other pieces of laboratory apparatus. 


THE COLUMBIA INCANDESCENT LAMP COMPANY, Cleve- 
land, O., which has for the past nine years maintained sales offices 
at 2115-2117-2119 Locust Street, St. Louis, Mo., announces that these 
offices will, on September 1, be moved to the Equitable Building at 
Sixth and Locust Streets. 


THE METROPOLITAN ELECTRICAL SUPPLY COMPANY 
Chicago, Ill., announces that it has taken the agency for the Ever. 
son Manufacturing Company’s vacuum-cleaning machines. Demon- 
strations of this machine are being made at the main store, 180 


West Lake Street, and the branch store, 62 East Jackson Boulevard, 


THE CHICAGO FUSE MANUFACTURING COMPANY, Chicago 
Ill., has distributed a new circular on enclosed fuses and cutouts, 
a circular on conduit boxes and covers, and also a set of loose- 
leaf sheets. The different lines of goods manufactured by the 
company are shown in a very concise manner, and several new 
boxes just placed on the market are illustrated. 


THE BRIDGEPORT BRASS COMPANY, Bridgeport, Conn pro- 
poses, in a recent folder, that railway companies install a section 
of “Phono-Flectric” trolley wire in the hardest spot in their line 
and carefully compare the wear on it with that of other section à 
The folder, which is attractively prepared. shows at each Ee z 
piece of wire tied in a knot, indicative of its great flexibility C ° 
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PANY follows the continuation of its series of articles on auto- 
matic magnetic control in the July number of Common Sense. 
Announcement is made by the company of the completion of & 
new shop, which will so add to the facilities of the factory as to 
permit much quicker deliveries than were formerly possible. 


THE HAZARD MANUFACTURING COMPANY, Wilkes-Barre, 
Pa., is distributing among the trade a booklet describing its prin- 
cipal insulated-wire products. The high quality of the company’s 
product is emphasized, and mention is made of the Penn New 
Code wire which was placed on the market May 1, 1911, to meet 


the new National Electrical Code rules. The main points of these 
new rules are given in the booklet. 


A. G. McCLURE, 228 East Two Hundred and Second Street, 
New York, N. Y., has prepared for distribution to manufacturers 
of lamp posts, globes. fixtures, conduit and cable, a circular for 
utilization in campaigns directed against central station and the 
boards of trade of municipalities in favor of a tungsten cluster 
ornaniental street-lighting system. Those interested in this matter 
may secure full information by application to Mr. McClure. 

THE AMERICAN SHIP WINDLASS COMPANY reports two 
notable orders just received for Taylor stokers. The first is for 
twelve stokers for the New York Edison Company, making a total 
installation in the Waterside Station of Taylor stokers for 52.650 
horsepower of boilers. The second is for five Taylor stokers for 
the United States Naval Gun Factory at Washington, D. C. These 
stokers are to be used under 300-horsepower Babcock & Wilcox 
boilers. 

THE LORD ELECTRIC COMPANY, New York, N. Y., recently 
moved from No. 213 West Fortieth Street to its new offices at No. 


105 West Fortieth Street, giving the entire building, of which it 


formerly occupied a part, to the Lord Manufacturing Company. This 
move was necessitated by the rapid growth of the Lord Manufac- 
turing Company and its increasing demands for space. The Lord 


Manufacturing Company will occupy its present quarters until its 
new factory is completed next spring. 


THE KELMAN ELECTRIC & MANUFACTURING COMPANY, 
Los Angeles, Cal., calls attention in a recent publication to the 
satisfactory service wnich the Kelman high-voltage oil switches 
and circuit breakers have given since their inception eight years 
ago. Hand-operated, air or hydraulic and electrically operated 
units are illustrated and described. The Kelman switching mech- 


anism makes use of a pantograph arrangement, providing for two 
horizontal breaks deep down in the oil. 


THE TOLEDO ELECTRIC WELDER COMPANY. Cincinnati, 
O., describes the process of spot welding in its May bulletin. In 
this device current at a low voltage passes through water-cooled 
copper contacts and through the parts to be welded. When the de- 
sired heat is obtained the parts are forced together by a hand ar 
foot lever, making an extremely strong spot weld. Several illus- 
trations show test pieces which were, on the application of the ex- 
ternal force, torn apart outside the welaed spots. 


THE KINETIC ENGINERING COMPANY, Philadelphia, Pa., 
has reproduced in the shape of an advertising folder, a number 
of letters of recommendation regarding the Kinetic organ blower, 


used as a source Of air-pressure supply in connection with pipe- 


organs. In order that the requirements of a large organ, and 


the methods by which the requirements are met, may be thorough- 
ly understood these points have been explained fully in the folder. 
Some of the points of superiority of the blower as taken up, are 
its extremely quiet running and the ease of installation. 


ARTHUR D. LITTLE, INC., Boston, Mass., has been selected 


to organize and direct an engineering department for the General - 


Motors Company, of Detroit, Mich. D. T. Randall, the resident 
director, has been connected with the former organization for some 
years, and has had extended experience in engineering problems 
as well as in the equipment and direction of several testing labora- 
tories. Mr. Randall was formerly professor of mechanical engi- 
neering at the University of Illinois, and later was in charge of 
the fuel investigations and producer and gas-engine tests carried 
on by the United States Government. 

THE RRISTOL COMPANY, Waterbury, Conn., describes the 
Bristol recording water-level gauges in its bulletin No. 142, which 
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was recently distributed. These instruments are used for auto- 
matically and continuously recording the depth of water or other 
liquids in tanks, reservoirs, rivers or canals, and also the depth 
and rate of flow of water over wiers, and the volumes of liquids in 
tanks These instruments have an advantage over the float-type 
instrument as, owing to the use of air to transmit pressure to the 
recording medium, there is nothing to freeze. A number of sample 


seales are illustrated in the publication and several novel instances 
of the use of the recording instruments are cited. 


THE GENERAL ELECTRIC COMPANY, Schenectady, N. Y., 
has received an order from the Houston Lighting & Power Com- 
pany, Houston, Texas, for a thirty-seven-panel switchboard. This 
switchboard will control one 3,000-kilowatt, one 2,500-kilowatt, one 
1.500-kilowatt and two 600-kilowatt generators, all 2.300-volt, sixty- 
cycle, three-phase machines. The switchboard will consist of five 
generator, one blank-generator, four exciter, four station-auxiliary, 
two alternating-current rotary-converter, two direct-current rotary 
converter, one synchronous motor, one direct-current generator, five 
direct-current feeder, eight alternating-current feeder panels, and 
four blank panels for future circuits. All the alternating-current 
panels are equipped with remote-control oil-break switches. 


THE WAGNER ELECTRIC MANUFACTURING COMPANY, 
St. Louis, Mo., announces the formation of the Wagner Electric 
Manufacturing Company, Limited, of Canada, with a capital stock 
of $50,000 fully paid. The Canadian corporation becomes the exclu- 
sive Canadian licensee under patents owned and controlled by the 
St. Louis company, which nas granted exclusive manufacturing and 
sales rights for the full output of the St. Louis company. Alfred 
Collyer, who for many years, as representative of Wagner interests 
in Canada is largely responsible for the volume of Wagner business 
there, has been appointed manager of sales of the new company. 
The officers of the new company besides Mr. Collyer, are S. M. 
Dodd, president; W. A. Layman, vice-president and general mana- 
ger; W. S. Thomas, treasurer. The previous headquarters of the 
Wagner Electric Manufacturing Company in the Bell Telephone 
Building, Montreal, becomes the headquarters of the new company. 


THE UNITED STATES ELECTRIC COMPANY, New York, N. 
Y., has, in its bulletin No. 502, published a number of rules which 
may be applied to railways making use of the telephone in train- 
dispatching. In this set of eight rules especial stress is laid on 
the necessity of using the telephone for train dispatching only, 
and only by an employee on duty. Utmost care should be exercised, 
and it is of prime importance that the safe course should always be 
taken. Especial care should be exercised in the transmission of 
numbers, and any word about which there is the slightest doubt 
should be spelled out. On calling, according to these rules, the 
operator’s presence should be announced by the word “Dispatcher,” 
giving the name of the station. The answering dispatcher will 
acknowledge by saying “Right” or “Cut Out.” The booklet, in ad- 
dition to the rules, includes instructions for the use and care of 
telephone apparatus; all rules and instructions being printed on 
one side of the page only, for convenience in posting on a bulletin 
board. 


DATES AHEAT. hi 


Ohio Electric Light Association. 
Point, O., July 25-28. 


Indiana Electric Light Association. Annual convention, South 
Rend, Ind., August 23 and 24. 


International Association of Municipal Electricians. Annual 
convention, St. Paul, Minn., September 12-15. 


International Municipal Congress and Exposition. Chicago, Il., 
September 18-30. 


American Electrochemical Society. Twentieth general meeting, 
Toronto, Canada, September 21-23. 


Illuminating Engineering Society. Annual convention, Chicago, 
Ill., September 25-27. 


American Mining Congress. Thirteentn annual meeting, Chi- 
cago, Ill., September 25-30. 


American Electric Railway Association. Annual convention, 
Atlantic City, N. J., October 9-13. 


Association of Railway Electrical Engineers. Annual conven- 
tion, La Salle Hotel, Chicago, November 6-10. 


Annual convention. Cedar 


RECORD OF ELECTRICAL PATENTS. 


Issued (United States Patent Office) July 11, 1911. 


997.262. ELECTRIC-TROLLEY WHEEL. William H. Bean, Fern- 
dale, Pa. Filed Dec. 22, 1910. The wheel is in three parts, the 
central body portion and two flanged portions. The body part 
fits loosely on the axte. 

997,280. ELECTRIC CONTROLLER. Arthur C. Eastwood, Cleve- 
land, Ohio, assignor to Electric Controller & Manufacturing Co., 
Cleveland, Ohio. Filed Sept. 24, 1910. Comprises a motor, a 
magnetically operated reverser therefor, a resistance. one or 
more switches having contacts connected to the resistance, 
means when the reverser is in its open position for connecting 
both ends of its operating winding to the same side of a 
source of supply when any of the resistance switches is closed. 


997.288. CONNECTING CIRCUIT FOR TELEPHONE EXCHANGES. 
Everett D. Hall. New York, N. Y., assignor to Western Electr c 
Co.. New York, N. Y. Filed Dec. 8, 1910. Combined with e 
terminals is a switch having a conductor adapted to e 
with them, a pair of relays in the conductor governed a ana 
electrical condition of the test terminals, a repeating coil ¢ os 
trolled by one relay, and a battery for talking purposes Se ne 
mon battery supervisory signal apparatus controlled D) 
other relay. 

997,295. SMOOTHING DEVICE. Arthur Hofheimer, ae ero 
signor to Heany Fire-Proof Wire Co.. New York, N. I. 


July 22, 191 


Dec. §, 1910. A Wire-insulating device comprises a die, a support 
therefor consisting of an angular hood having upturned flanges 
at its sides, and a burner located beneath the hood. 

997,308. TRANSMITTING APPARATUS FOR WIRELESS TELEG- 
RAPHY. Guglielmo Marconi, London, England, assignor to 
Marconi Wireless Telegraph Company of America, New York, 
N. Y. Filed July 15, 1910. Consists of a battery of low resist- 
ance, a condenser adapted to be charged thereby, a pair of ter- 
minals connected to the condenser, an inductance in series with 
the condenser and terminals, means for rotating the terminals 
and means operating at intervals bearing an integral ratio to 
the electrical time period of the circuit containing the con- 
denser and battery for bridging the gap between the terminals. 


997,316. ELECTRIC SWITCH. John Morse and Frederick Thomas 
Kaelin, Montreal, Quebec, Canada. Filed June 17, 1909. A knife- 
blade switch is provided with a bolt and locking means. 


997,322. ELECTROSTATIC SEPARATOR. Clarence Q. Payne, New 
York, N. Y. Filed March 15, 1911. Combined with a charging 
electrode is a separating electrode formed of a series of con- 
ducting disks, the edge faces of adjoining disks being separated. 
There are means for causing an electrical discharge through one 
electrode to the other, and means for passing the material to 
be separated through the region of ‘discharge between the elec- 
trodes, 

997,332. CIRCUIT-BREAKER. William M. Scott, Philadelphia, Pa. 
Filed May 25, 1910. Has a movable laminated-coprper contact 
member, an operating member therefor, an actuator, a roller 
upon the operating member, a dog pivoted on the actuator and 
thrusting against the roller, and dog-actuating member pivoted 


on the operating member and adapted to disengage the dog from | 


the roller, 


997,337. MAGNETIC SHIELDS FOR ELECTRIC MACHINES. 
Charles H. Smoot, Chicago, 111.. assignor to Rateau Turbine Co., 
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997,308. —WIRELESS TRANSMITTER. 


Chicago, Ill. Filed Feb. 16, 1907. Renewed Nov. 23, 1910. The 
revolving armature has steel retaining bands and stationary 
iron shields surrounding its end portions concentric therewith 
and acting to absorb the leakage field. 

997,338. STEREOSCOPIC APPARATUS. Homer Clyde Snook and 
Edwin W. Kelly, Philadelphia, Pa. Filed Aug. 2, 1910. Two view 
boxes containing incandescent lamps and the objects to be 
viewed are mounted on opposite sides of a set of adjustabie mir- 
rors and curtains, 

397,339. OZONIZER. Jan Steynis, New York, N. Y. Filed Sept. 15, 
1909. Contains a hollow electrode with external discharge sur- 
faces thereon at intervals and a cooling pipe within the elec- 
trode but insulated therefrom. 

997,353. TIME-RECORDER. Ernest E. Yaxley, Chicago, Ill., as- 
signor to Monarch Telephone Manufacturing Co., Chicago, Ill. 
Filed Feb. 20, 1911. Includes an electromagnetically operated 
time-character adjusting mechanism. 

997,397, CIRCUIT-CONTROLLER. Arthur C. Livermore, Edgewood 
Borough, Pa., assignor to Union Switch & Signal Co., Swissvale, 
Pa. Filed March 16, 1911. A controller for governing the cir- 
cuit of a track-switch operating mechanism. 

997,406. KEY-SOCKET SWITCH MECHANISM. Harry J. Morey 
and Fay A, Brogden, Syracuse, N. Y. Filed March 1, 1911. An 
incandegcent-iamp socket has a quick acting key switch. 


997,413. ELECTRIC INCANDESCENT LAMP. Hermann Carl Gus- 
tav Remane, Berlin, Germany, assignor to General Electric Co. 
Filed Oct. 3, 1905. An incandescent filament has a metallic 
support therefor permanently connected with it by means of 
an enlarged portion of fused metal located at the extremity of 
the support and entirely surrounding the filament, the portion 
being of the same material as the support and being in the form 
of a smooth globule. 

97458, ELECTRIC BRAKE. Joseph N. Mahoney, Wilkinsburg, 
aod Walter M. Austin, Swissvale, Pa., assignors to Westing- 
house Air Brake Co., Pittsburg, Pa. Filed Aug. 29, 1908. A run- 
ning controller has a handle adapted to be moved in one direc- 
tion about one axis of rotation from its neutral position for run- 
ning and in the opposite direction about another axis of rotation 
for braking, 
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997,460. INCANDESCENT-LAMP GUARD. William N. Matthews, 
St. Louis, Mo., assignor to W. N. Matthews & Brother, St. Louis, 
Mo. Filed Jan. 11, 1909. Has a wire cage for inclosing the lamp 
bulb, a spacing ring and bottom guard for the lower end of 
the cage, which guard comprises two or more wires interlooped 
to form a center portion, and laterally projecting hooks to en- 
gage the spacing ring on the bottom of the cage. 

997,465. ELECTRIC HEATER. Frank P. Mies, Chicago, and James 
J. McGerry, Edgewater, Ill. Filed Jan. 25, 1910. Comprises 
a fan having air-moving blades within a casing, an electric con- 
ductor wound about the blades and adapted to heat the air 
Within the casing, a centrifugally operated switch for closing 
the circuit containing the heating conductor when the fan 
reaches a predetermined speed. 

997,467. ELECTRIC COOKER. Will Nichols, Denver, Colo., as- 
signor to one-half to Adam F. Rexroad, Denver, Colo. Filed 
March 11, 1910. Comprises a disk having a recess therein, 
heating coils located within the recess, contact sockets lo- 
cated in the disk and connected with the coils, a portable 
eletrode adapted to be inserted in the contact sockets and 
connected in operative relation with the coils, 


997,475. INSULATED RAIL-JOINT. Peter G. Ten Eyck, Albany, 
N. Y. Filed April 12, 1909. Insulation is placed between and 


permanently attached throughout its entire length to both the 


fish plate and the holding plate. 


997,515. SIGNALING APPARATUS. Harry Shoemaker, Jersey 
City, N. J. Filed Nov. 15, 1910. In a wireless system having 
a source of high-frequency oscillations and an aerial there is a 
link circuit transferring energy from the high-frequency-oscilla- 
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997,594.—TELEPHONE REPEATER. 


tion producer to the radiating conductor, the link circuit having 
inductance and substantially no capacity. 


997,516. RECEIVING APPARATUS. Harry Shoemaker, Jersey 
City, N.J. Original application filed Nov. 15, 1910. Divided and this. 
application filed Jan. 12, 1911. An aerial receiving conductor has 
an inductance associated therewith, a tuned circuit including an 
inductance, and a conductively separate link circuit having coils 
closely inductively related respectively with each of the induc- 
tances, the link circuit having practically no capacity. 


997,520. CONTROLLER. Morris S. Towson, Cleveland, O. Filed 
May 19, 1909. In a motor-control system, a motor having a field 
winding consisting of two sets of independent coil sections 
and a controller having means for connecting all the sections 
of two sets in series, for changing the sections of one set from 
series to series parallel, end for short circuiting different num- 
bers of the sections of the other set. 


997,563. ROTARY SNAP-SWITCH. Samuel Korf, Chicago, Ill., as- 
signor to Wi-Ko Electric Co., Chicago, Ill. Filed June 6, 1910 
Has a ratchet wheel of non-conducting material provided with 
a band of conducting material having projections corresponding 
with elongated teeth on the ratchet wheel, contact strips adapt- 
ed to simultaneously contact with two of the band projections 
and means to rotate the ratchet wheel. ' 


997,564. ROTARY SNAP-SWITCH. Samuel Korf and Robert Witz 
Chicago, Ill., assignors to Wi-Ko Electric Co., Chicago, Ill. Filed 
July 30, 1910. A lamp cluster has mounted on it a removable 
box containing the switch described above which is operated 
by a single pull chain. 

997,576. TROLLEY FOR ELECTRIC RAILWAYS. James H. Moun- 
tain, deceased, Terre Haute, Ind., by Laura Mountain, adminis- 
tratrix, Terre Haute, Ind. Filed March 31, 1911. Relates to a 
rotatable connection between the trolley harp and trolley pole. 


997,579. DYNAMO-ELECTRIC MACHINERY. Charles Algernon 
Parsons and A. Henry Law, Newcastle-upon-Tyne, England; said 
Law assignor to said Parsons. Filed July 9, 1909. Comprises 
an armature core, poles coacting with the core and separated 
therefrom by an air gap, electric conductors at least partially 
imbedded in the core and an auxiliary conductor electrically 
counected in parallel with each of the former conductors around 
the periphery and situated in the air gap. 
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997,588. LAMP-SOCKET. Edward E. Taylor and David H. Elkins, 
Amesbury, Mass., assignors to William Gray, Amesbury, Mass. 
Filed August 11, 1910. Has a cylindrical cap flexibly secured 
over a porcelain shank containing the connecting wires so as 
to make the lamp mounting less rigid laterally. 


997,594. TELEPHONE REPEATER. Willard Anderson, Longdale, 
Okla. Filed Nov. 12, 1909. The repeater is placed in series 
in the circuit and works in both directions. It comprises two 
transmitters, two receivers disposed in operative juxtaposition 
to the transmitters and two induction coils, the transmitters 
being connected respectively with the primaries of the coils, 
the ends of the primary and secondary of each coil being 
in connection. 

997,597. CURRENT-COLLECTOR OR TROLLEY. William Arter, 
Richmond Hill, N. Y. Filed Dec. 28, 1908. Comprises a rectan- 
gular frame, a contact roller journaled in its ends, vertically 
disposed plates mounted on the sides of the frame, a number 
of parallel, supplemental conductors, resilient arms secured 
to the plates and supporting the conductors, and supporting 
means for the frame. 

997,598. LOCK FOR SOCKET SHELLS. Tonjes August Car! Both, 
New York, N. Y., assignor to Ida S. Rosenheim, New York, 
N. Y. Filed April 29, 1911. The cap is provided with a rota- 
table locking ring. Locking means secure the shell and locking 
ring together, the locking means having an engaging part 
mounted and exposed between the mouth of the cap and the 
mouth of the shell. 

997,650. EXTENSIBLE BRACKET. Andrew Dahlen, Chicago, III. 
Filed May 23, 1908. A lazy-tong device for supporting a desk 
telephone. 

997,651. TELEGRAPHIC RECORDING APPARATUS. Thomas Mc- 
Clelland De Bingham, London, England. Filed July 22, 1910. 
Light passes through a capillary tube which is connected with 
an electrolyte container. A photographic plate is arranged so 
as to receive impressions from light traveling through the 
meniscus in the tube, and through the microscope. 


997,759. AUTOMATIC SWITCH. 


997,670. ELECTRIC WATER-HEATER. Josef Henrik Hallberg, 
New York, N. Y. Filed Jan. 31, 1908. Water flows over a heat- 
ing element in a tube; means also being provided for regulating 
water flow and heat with one operation. 

997,756. TELEPHONY. George C. Cummins, Western Springs, lll. 
Filed Oct. 14, 1909. A central-energy telephone system. 


997,759. ELECTRIC SWITCH. Claude William Denny, Kensington, 
London, England. Filed July 30, 1910. A self-contained auto- 
matic tumbler switch is provided with an electromagnet, which 
opens the switch in the event of an overload. 

997,838. THERMO-ELECTRIC CIRCUIT-BREAKER. Edward W. 
Leeper, Chicago, Ill., assignor to Frank B. Cook, Chicago, Ill. 
Filed May 28, 1904. Renewed Nov. 23, 1910. Combines a 
metallic resistance conductor, a toothed wheel threaded upon 
the conductor, a heat-susceptible material securing the wheel in 
place upon the conductor, under normal circuit conditions, and 
means for turning the wheel upon the conductor under abnormal 
circuit conditions, to operate a circuit controlling means. 

997,879. TREATMENT OF REFRACTORY MATERIALS. Ezechiel 
Weintraub, Schenectady, N. Y., assignor to General Electric 
Co. Filed Dec. 4, 1906. A process for electrically heating im- 
pure boron in a vacuum to drive off the impurities. 

997,880. TREATMENT OF REFRACTORY MATERIALS. Ezechiel 
Weintraub, Lynn, Mass., assignor to General Electric Co. Origi- 
nal application filed Dec. 4, 1906. Divided and this application 
filed Oct. 27, 1909. A process for melting a refractory body used 
as an anode for a mercury-vapor arc operating in hydrogen 
at low pressure. 

997,881. APPARATUS FOR THE TREATMENT OF REFRACTORY 
MATERIALS. Ezechiel Weintraub, Schenectady, N. Y., as- 
signor to General Electric Co. Original application filed Dec. 
4, 1906. Divided and this application filed Nov. 12, 1907. Re- 
newed Jan. 31, 1910. Apparatus for use in the process described 
in the foregoing patent 

997,882. ELECTRIC FURNACE. Ezechiel Weintraub, Lynn, Mass. 
assignor to General Electric Co. Original application filed July 
2, 1906. Divided and this application fiied May 13, 1908. Re- 
newed Feb. 23, 1911. The metal is melted in vacuo. Means are 
provided for rendering conductive the space between the anode 
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and cathode to establish a heating arc and for concentrating 
the heating action of the arc on a limited portion of the anode. 

997,883. TREATMENT OF REFRACTORY MATERIALS. Ezechiel 
Weintraub, Schenectady, N. Y., assignor to General Electric Co. 
Filed July 2, 1906. Renewed Feb. 23, 1911. Embodies appara- 
tus carrying out the principle involved in the preceding patent. 

997,897. ELECTRIC RAILWAY-SWITCH-OPERATING MECHAN- 
ISM. Herman I. Blattle, Providence, R. 1., assignor of one-half 
to Paul Newman, Providence, R. I. Filed Dec. 27, 1909. A sol- 
enoid magnet is pivotally hung and means are provided for en- 
gaging and acting upon the magnet core as the same moves 
outward from its shell to deflect its path of movement and 
throw the switch alternately in opposite directions each time 
the magnet is energized. The magnet is energized as desired 
by a passing car. 

997,916. ELECTRIC-WIRE SUPPORTER. Solomon Jeremiah, Du- 
quoin, Ill. Filed Oct. 12, 1908. A split tubular shell, which 
may be inserted in a hole, is expanded by a conical plug which 
is drawn into position by a bolt. A collar screwed to the outer 
end of the bolt is arranged to hold an insulator. 

997,924. THERMO-ELECTRIC CIRCUIT-BREAKER. Edward W. 
Leeper, Chicago, Ill., assignor to Frank B. Cook, Chicago, Il. 
Original application filed May 28, 1904. Divided and this ap- 
plication filed Dec. 14, 1906. Comprises a suitable support, an 
electro-thermal switch carried by the support, a plunger for 
setting the device to operative position, and a coil spring against 
which the plunger is depressed when the apparatus is set, the 
coil spring being arranged to operate the plunger upon abnor- 
mal electrical conditions in the device. 

997,926. CHANDELIER FOR GAS OR ELECTRIC LIGHTING. 
Charles A. Luther, Chicago, Ill. Filed April 12, 1910. A semi- 
indirect fixture using gas mantle burners over an inverted art- 
glass dome and electric bracket lamps at the edge of the dome. 


PATENTS THAT HAVE EXPIRED. 


Following is a list of the electrical patents (issued by the 
United States Patent Office) that expired July 17, 1911: 


522,964. MANUFACTURE OF INCANDESCENT ELECTRIC 
LAMPS. Henry D. Burnett, Lynn, and Samuel E. Doane, 
Swampscott, Mass. 


522,972. THERMOSTATIC ALARM. Charles Cuttriss, New York, 
N. Y 


522,986. SYSTEM OF ELECTRIC DISTRIBUTION AND GENERA- 
TION. Edwin J. Houston, Philadelphia, Pa. 

522,988. METHOD OF AND APPARATUS FOR TRANSFORMING 
ALTERNATING INTO CONTINUOUS CURRENT. John F. 
Kelly, Pittsfield, Mass. 


522,999. ELECTRICAL CONNECTION CORD. Alfred H. McCul- 
loch, Boston, Mass. 


523,007. ELECTRIC-LAMP SUPPORT. James J. Renehan, New 
Britain, Conn. 


523.019. COMMUTATOR FOR DYNAMO-ELECTRIC MACHINES. 
Elihu Thomson, Swampscott, Mass. 

523,074. ELECTRIC SWITCH. Jesse F. Kester, Buffalo, N. Y. 

523,104. ELECTRIC-RAILWAY SUPPLY SYSTEM. William A. 
Butler, New York, N. Y. 


523,120 and 523.121. ELECTRIC SIGNALING APPARATUS. Wil- 
liam W. Hibbard, Rochester, N. Y. 

523,122. DIFFERENTIATING APPARATUS FOR ELECTRIC SIG- 
NALING SYSTEMS. William W. Hibbarau, Rochester, N. Y. 
523,123 and 523,124. ELECTRIC SIGNAL-BOX. William W. Hib- 

bard, Rochester, N. Y. 


oe ELECTRIC MOTOR. Julian F. Denison, New Haven, 

onn. 

523,144. ELECTRIC ARC LAMP. Walter E. Frost, Lewiston, Me. 

923,146. CONDUIT ELECTRIC RAILWAY. Charles D. Jenney, 
Indianapolis, Ind. 


pe ELECTRICAL CONDUCTOR. Gilbert H. Blakesley, Bris- 

tol, Conn. 

523,164, 523,165 and 523,166. SUPPLY SYSTEM FOR ELECTRIC 
RAILWAYS. Edward H. Johnson, New York, N. Y. 

523,172. ELECTRIC-RAILWAY CROSSING INSULATOR. Henry 
B. Nichols and Frederick H. Lincoln, Philadelphia, Pa. 


523,204. INCANDESCENT ELECTRIC LAMP. William E. Forest, 
New York, N. Y. 


023,264. MATERIAL FOR MAKING ELECTRIC-LIGHT FILA- 


MENTS. Gustave A. Cannot, London, England. 


523,271. CONDUIT ELECTRIC RAILWAY. John W. Eisenhuth, 
San Francisco, Cal. 


523,276. TELEPHONE TRANSMITTER. 
Mechanicsburg, Pa. 


523,278. ELECTRIC RAIL BOND. James G. Hallas, Waterbury, 
Conn. 


523,384. BONDING JOINT FOR ELECTRIC RAILWAYS. Andrew 
L. Johnson, Richmond, Va. 

523,305. INCANDESCENT ELECTRIC LAMP. John E. Criggel, 
Springfield, Mass. 

523,306. ELECTRIC RAILWAY. Henry A. Doty, Janesville, Wis. 

523,313. ELECTRIC-RAILWAY SYSTEM. Rudolph M. Hunter, 
Philadelphia, Pa. 


523,319. ELECTRICAL-CONDUCTOR FOR TROLLEYS. John W. 
Eisenhuth, San Francisco, Cal. 
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ISSUED WEEKLY. 


CONVENTION OF THE NATIONAL ELECTRICAL CON- 
TRACTORS’ ASSOCIATION. 

During the past twelve months a mighty effort has 
been made to increase the membership roll.of the National 
Electrical Contractors’ Association. It is understood that 
during the past year there was a gain of nearly one hundred 
per cent and this has placed the organization in a much 
firmer and more formidable position than ever before. For 
many years the contractors, while being good fellows among 
themselves, for some reason or other held aloof to a consid- 
erable extent from the manufacturers’ representatives, the 
supply men and jobbers, and the representatives of the tech- 
nical press who had the hardihood to attend their conven- 
tions. No one has given much thought to the reason for 
this, but everyone has commented upon it and knew that 
it surely existed. For the last two or three years there has 
been a tendency to fraternalize on a broader scale, and the 
convention this year under the able leadership of Marshall 
L. Barnes, happily re-elected president of the association, 
was enjoyable from every point of view, but enjoyable 
mostly because every element in the electrical industry got 
into the melting pot and there was evident at all times a 
spirit of free-masonry and friendly co-operation that will 
mean more to the contractors and to the industry in gen- 
eral than anyone yet realizes. | 

The questions of moment to the contractor in his rela- 
tion with the manufacturer of electrical apparatus and the 


labor organizations which control the men the contractor 


has to employ to look after his installation details, occupied 


considerable time in the closed sessions. While the discus- 


sion of these and other matters were kept pretty securely 
locked up, some of the essentials leaped over into and ob- 
truded upon the general sessions. Consequently, during the 
session on Thursday morning there was a refreshing and 
openhearted discussion of the relation of the contractor to 
the manufacturer with respect to the question of wholesale 
prices. It is not our duty or privilege to advocate, but it is 
our function to chronicle and if possible foretell in a way 
the tendency of the times. This question of resale prices, 
so far as the contractor is concerned, is as old as the busi- 
ness, but it has been booted and muddled and when it has 
been brought up many hands have reached out to throttle 
it and keep it from attracting too much attention. However, 
it is very apparent that a change is coming over the situa- 
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tion. The contractor today in many parts of the country 
represents a buying power that must surely be reckoned 
with. There are a number of manufacturers today who are 
more than willing to deal directly with a contractor and 
give him the benefit of the best price he can make, and as 
a matter of fact some manufacturers are already doing it. 
On the other hand, there are thousands of contractors, even 
members of the National Electrical Contractors’ Association, 
who are not now, and will not for some time to come be 
entitled to wholesale prices on materials and supplies. 
Through the cooperation of the manufacturer, the contrac- 
tor, the central station manager, and the jobber in elec- 
trical supplies, all of these matters may be harmoniously 
worked out. Through cooperation the development of the 
industry will be engendered. As we have pointed out 
time and time again it will be largely through the efforts 
of the commercial department of the central station that the 
network of the power company will be increased. The job- 
ber handling electrical supplies is dependent upon this in- 
crease in the network for the resale of his current-consum- 
ing devices and the contractor is also dependent upon 
this increase in the network for the new business which 
keeps his installing force busy. Incidentally the new in- 
stallations or increased sale of current-consuming devices 
to accommodate the increasing network of distribution af- 
fects the manufacturer directly. 

The entertainment features of the convention were de- 
cidedly enjoyable, and the committees in charge are to be 
congratulated upon the very satisfactory way in which each 
event was concluded. 

The degree team of the Sons of Jove, under Statesman 
Brock, deserve the commendation of all good Jovians for 


the very decent and dignified rejuvenation and joviation on 
Wednesday evening. 


THE FUTURE OF THE ELECTRIC SIGN.. 

Ne better field exists for the development of central- 
station lighting revenue than that provided by the electric 
sign. Window lighting is properly included in this class of 
service, which broadly covers the entire field of illuminative 
publicity. Volumes might be written concerning the de- 
tailed applications of ‘electric signs, but a night trip down 
Broadway, New York City, or an evening spent in any of 
the larger cities where co-operation has been established 
between the central-station interests and the publie authori- 
ties in the direction of sign installations, is sufficient to show 
what may be done by vigorous campaigning. One thing is 
certain, and that is that the electric sign is bound to come 
into its own within a few vears to a degrée as yet unsus- 
pected by many central-station managers, 

One hears more or less about the artistic problems of 
electrical advertising, and in the long run there is not much 
doubt that present crude installations will be obliged to 


vive way to designs which will pass the test of the soundest 
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taste. Fortunately there are now plenty of illustrations of 
thoroughly good work which set the pace for that which is 
to come. The experienced electric-lighting man has little to 
fear on the esthetic side of the sign problem when he con- 
siders what is now being done in connection with such mon- 
uments of architecture as the latest railroad terminals and 
public libraries. Even the church is pressing the electric 
sign into its service without sacrifice of good taste, and 
given skilled designing, there seems to be no field which can- 
not be utilized by electricity, provided the fundamental re- 
quirement of stating a message is met in a tasteful way. 

A word about the benefits of the sign and window light- 


ing load may not be amiss. This business tends to overlap 


the period of heaviest demand on the central-station system, 
and for perhaps an hour or more in the evening is objec- 
tionable in its relation to the necessary investment in station 
capacity and distribution equipment. Every company must 
decide for itself how far it will cultivate lighting business 
which in part at least overlaps the time of maximum load, 
but it is worth remembering that modern generating ma- 
chinery is built to withstand severe overloads for one or 
two hours and usually 150 per cent of the normal rating can 
be carried for such periods without difficulty. Recent stud- 
ies of station performance under severe conditions tend to 
show that plant economy is far less affected by heavy over- 
loads than by underloads. It is a fairly safe guess, therefore, 
that with modern turbo-alternator equipment, it will pay 
commercially to carry practically any load which can be 
handled for one or two hours, and this means that a large 
sign business can profitably be cultivated in many cities, 
even though the resources of the plant may be a bit strained 
for an hour or two daily to carry the load steadily. There 
is always a tendency for the engineer to look at the technical 
side of questions of this kind without due regard to the 
problem of securing additional revenue; and hence it is 
desirable to realize again and again that additional gross 
earnings—so long as they can be had without interfering 
with the quality of the service—are more necessary to the 


ultimate success of a station than refinements of economy 


within the power house. This is a hard saying, but it is a 


true one, and without deprecating the value of efforts to cut 
down the cost of manufacture. and distribution, the central- 
station officer whose hand is on the executive wheel may 
well seek enlargement of gross income through sign and win- 
dow lighting as vigorously: as he may endeavor to reduce 
the cost of sending forth a limited output of energy. 
Electric-sign development calls for a larger utilization 
of high-efficiency lamps than has heretofore been evident. 
Permanent success in this direction implies the better selec- 
tion of lamp sizes and spacing as well as the adoption of 
filament types which enable the operating company tode- 
liver the requisite amount of light with the least possible ex- 


penditure of energy. Little excuse exists for the continued 


use of small carbon sign Jamps with a consumption of per- 
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haps four watts per candlepower, when the more brilliant 
and strikingly effective tungsten lamp of well under 115 
watts rating is availabie, especially in the lower. voltages, 
with correspondingly thick and rugged filamerts. Mistakes 
have often been made along the line of using sign lamps of 
too high vandlepower, and it is worth noting that a two- 
candlepower lamp installation, well separated in the sign 
structure, will produce a much better effect than a larger- 
unit equipment whose assembled letters are blurred by too 
close spacing. 

More and more the tendency is apparent to carry sign 
and window lighting campaigns forward on the basis of flat 
rates. There is no reasonable objection to this from the ac- 
countant’s side of the office, since the energy consumption 
can be metered at any point on the system which the com- 
pany desires, or the consumption approximately checked by 
frequent test readings. The consumer of sign and window- 
lighting current is not in the least interested in watt-hours 
and lamp efficiencies, but he does care a great deal about 
the amount and quality of light and the size of his monthly 
bill for such service. The use of the more efficient lamps is 
almost imperative where flat rates apply, and both the sta- 
tion and the consumer are benefited by the fact that with 
the metal filaments so much more light can be delivered and 
in such a better way than with the older lamps. In many a 
small town it is hard work starting a sign and window- 
lighting campaign, but if the start is made right, the busi- 
hess is certain to grow through the potent forces of local 
competition, civic pride and co-operation between the com- 
pany and the municipal authorities. 


THE CURRENT TRANSFORMER. 

Compared to a generator or a motor the transformer 
sa simple piece of apparatus. Its theory has been quite 
fully worked out; its characteristics are well known, and 
the design has been almost completely standardized. For 
Use in connection with measuring instruments the trans- 
former has found a wide field, and both the potential trans- 
former for use with high voltages and the current trans- 
former for use with large currents have become indis- 
pensable, 

While the characteristics of the current transformer 
have been fully investigated from the experimental side, 
the relation of these characteristics to the properties of the 
material from which the transformer is constructed have 
bot heretofore been shown. In an article which is con- 
cluded in this j Issue, Dr. P. G. Agnew has investigated from 
both the theoretical and experimental side the relation 
Which exists between the core loss of the current transformer 
and the operating ratio and phase angle. He finds that the 
shape’ of the ratio curve and the phase- angle curve can be 
Predetermined from a knowledge of the core material, and 


he has pointed out how this: knowledge may. be applied to 
Securing a transformer whose values of these important 


quantities will be but slightly affected by the magnitude of 
the current flowing. 

In transformers which are to be used with measuring 
instruments it is highly desirable to obtain constancy in 
ratio, particularly over the working range of currents used. 
While this has been fairly well realized in some transform- 
ers, it has not heretofore been shown how this characteristie 
depends upon the core loss of the transformer. Dr. Agnew’s 
work should be a great help to future designers in pointing 
out how they may reach the desired goal. Although by 
securing iron for the core with the proper constants it is 
possible to secure an almost constant ratio with a definite 
secondary circuit, the value of the ratio will still be affected 
by any change made in the load of the secondary. Never- 
theless, measuring transformers are more often used with a 


definite secondary circuit, and a single calibration is suf- 


ficient to give the value of the ratio under these circum- 
stances. If the ratio can be made independent of the current 
a great advantage is obtained. 


ELECTRICALLY OPERATED SHOVELS. 
While attempts have been made to supplant the steam 
shovel by an electrically operated shovel, the results so far 
have not been a pronounced success. One of the causes 


for this has been the fact that motors which are used in - 


this work must be so frequently stopped and reversed. In 
his recent talk before the Electric Club of Chicago, as re- 
ported upon another page of this issue, Mr. George Patnoe 
pointed out that an electric shovel of the same size only 
had a capacity of about sixty per cent of that of the steam 
shovel, on account of its slowness in operation. Nevertheless 
he expressed his faith in the future possibilities of an elec- 
trically operated shovel, giving as a reason for past failures 
the fact that electrical engineers had not been convergant 


with the requirements of this kind of work. On the other 


hand, the men who have operated steam shovels and are 
conversant with the requirements of the work have not been 
men with sufficient knowledge of electrical engineering to 
design an electrical apparatus. He indicated that a solution 
would come through the use of a motor which is kept in 
continuous operation, with clutches for starting up or r stop- 


ping the shoveling apparatus. 


When it is considered that, in rolling-mill work, motors 
of very large capacity have been designed which can very 
quickly reverse the rolls, it does not seem that the objection 
mentioned above should be an insuperable one in the opera- 
tion of an electrical shovel. This matter offers an inviting 
field to the electrical designer, with a probability almost 
amounting to certainty that the problem can be successfully 
worked out. The opportunities for applications of a suc- 
cessful design are innumerable. In the plant described by 
Mr. Patnoe the quarr ying apparatus is operated exclusiv rely 
hy electrical energy, and with few exceptions these adapta- 
tions are considered highly satisfactory.. 
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The Use of Electrical Energy in 
Quarrying. 

The meeting of the Chicago Electric 
Club on July 19 was devoted to an ad- 
dress by George Patnoe on ‘‘The Use 
of Electrical Enegery in Stone Crush- 
ing and Quarrying.’’ Mr. Patnoe has 
designed, constructed and operated the 
equipment of the Dolese & Shepard 
Company, which is located along the 
drainage canal of the Sanitary District, 
Chicago, Ill., and his talk consisted of 
a description of this plant, of which he 
is superintendent. The product is 
crushed stone. 

In rebuilding this plant after a re- 
cent fire it was decided to use electric 
power, especially because the plant 
covered considerable ground and in- 
dependent operation of parts was de- 
sired. 

The operations chiefly considered by 
Mr, Patnoe were drilling, loading cars 
and conveyihg, shoveling and crush- 


_ ing. Compressed-air drills have been 


entirely replaced by electric drills, 
whieh are operated at half the 
previous cost with an output twenty- 
five per cent greater. These drills are 
an entire success. Motor-driven cars 
are operated on a third-rail system with 
independent distant control. In this 
way twenty-five cars with a capacity 
of 6,000 to 8,000 tons daily are operated 
by two men. To do the same work 
seven steam locomotives would have 
been required. The cars hold twenty 
tons each, and run up a six-per-cent 
grade to a height of seventy feet at the 
erusher. On the return, the cars are 
electrically braked, the motors being 
connected to a dead resistance. Cast- 
iron grids were at first used, but the 
breakage due to jars caused trouble, 
the ears sometimes running away. 
Now No. 6 ‘‘Climax’’ wire is used, giv- 
ing entire satisfaction. 

No trouble has been experienced with 
any of the electric motors used. 
Electrically driven shovels were tried 
but were not successful, owing to their 
slowness of operation, which was con- 
ditioned by the necessity of stopping 
the motors for reversal. 

Fifteen tons per hour can be han- 
dled by the crusher. Rolls are used 
for reducing below six inches in size. 
The main crusher, can take pieces up 
to a size of eight by three feet. Stor- 
age bins are provided for the different 
sizes and from these seventy freight 
ears can be loaded per hour. Current 


is obtained from the Economy Light 
& Power Company, of Joliet. Re- 
serve supply is afforded by connection 
to the lines of a second supply com- 
pany. 1,200 kilowatts are necessary to 
operate the plant. The current is trans- 
formed to 440 volts for supply to the 
induction motors. Motor-generators 
render direct current also available. 

At the conclusion of the address, 
James H. Delany added some particu- 
lars regarding the conveyor system, 
which had not been covered by the 
speaker, and spoke of the enormity of 
the work accomplished. 


ai 


California Electrical Contractors’ 
Convention. 

The second annual convention of the 
California State Association of Elec- 
trical Contractors was held at Cata- 
lina Island, near Los Angeles, July 10 
to 15, under the auspices of the Los 
Angeles and Pasadena chapters. About 
125 delegates from various parts of the 
state were in attendance. 

Business and technical sessions were 
held on Tuesday, Wednesday and 
Thursday, the remainder of the week 
being devoted to recreation. On Thurs- 
day evening the annual banquet was 
given at the Hotel Metropole. 

Friday was celebrated by the mem- 


bers and ladies with a pienie and bar- — 


becue, accompanied by a program of 
outdoor sports. : 
over to fishing. 

The following officers were elected: 
J. C. Rendler, president; C. H. Heil- 
born, first vice-president; W. S. Rey- 
nolds, second vice-president; W. S. 
Hanbridge, secretary and treasurer; 
R. L. Booth, sergeant-at-arms. 

The next convention will be held at 
San Jose. 


Saturday was given 


| — M 


Receivers for the Platt Iron Works 
Company. 

On the application of creditors and 
with the consent of Joseph B. Reich- 
mann, president of the concern, receiv- 
ers were appointed on July 24 by 
Judge Hollister in the United States 
District Court at Cincinnati, for the 
Platt Iron Works Company, of Day- 
ton, Ohio. The purpose of the action, 
it is said, is to stem the tide of the 
ereditors until the vast sum due the 
company on open accounts can be col- 
lected. President Reichmann filed an 
affidavit admitting the inability of the 
company to pay its debts. 
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The papers include a statement show- 
ing an unsecured indebtedness out- 
standing of $1,293,000 and secured in- 
debtedness of about $350,000. It was 
stated that the company has $850,000 
of uncompleted or unfilled orders on 
hand. The aggregate amount of ac- 
counts receivable, according to the 
bankruptcy papers will reach about 
$400,000. Action was taken on behalf 
of the Randolph-Clowes Company of 
Waterbury, Conn.; the Sundh Electrice 
Company of New York, and the Mer- 
cantile National Bank of New York. 
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American Electric Fuse Company To 
Continue. 

It has been decided to continue the 
business of the American Electric Fuse 
Company until such time as it can be 
sold. Edwin C. Robinson, of Muske- 
gon, C. C. Cleverton, of Muskegon, and 
Frank Hirsch, of Chicago, have been 
named to conduct the affairs of the 
creditors and Paul S. Moon has been 
elected a member of the board of trus- 
tees to represent the creditors. John 
G. Emery has been elected to an ad- 
visory position on the same board. 

The action was taken at a meeting 
of about twenty creditors and credi-. 
tors’ attorneys of the company held at 
Muskegon on July 14. The meeting 
was presided over by Kirk E. Wicks, 
of Grand Rapids, referee in bankrupt- 
ey. (fe 

It was ascertained that if the com- 
pany were to be closed up at the pres- 


ent time the creditors would get 


. practically twenty-three cents on the 


dollar. 
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Plan for New York Subway Work. 


In a letter addressed to the Board 
of Estimate of New York City, Seth 
Low strongly advocates an agreement 
hetween the city and the Interborough 
Rapid Transit Company to the end that 
they may assist properly in the work of 
subway construction. Mr. Low believes 
that an agreement can be made with 
the Interborough Company substantial- 
ly on the following terms: That the 
Interborough Company shall agree to 
furnish $75,000,000 of new capital, 
more or less, for the construction and 
equipment of that part of the MeAneny 
plan assigned to it, if the city in any 
way that may be found legal will per- 
mit it to earn three per cent above 
interest and amortization charges on its 
old and new private capital. 
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Calvert Townley. 

In reaching a decision to equip the 
electrified lines of the New York, New 
Haven & Hartford Railroad system 
with high-tension, single-phase, alter- 
nating-current apparatus, Calvert 
Townley was probably of as great an 
influence as any other individual con- 
nected with this great undertaking. 

Mr. Townley entered the electrical 
field at the time when the alternating- 
current system was in its beginning, 
and he has given the matter his very 
close study, and is today one of the 
best informed men on this subject in 
the country. His early ex- 
perience combined both com- 
mercial and engineering mat- 
ters, and his engineering 
training and the connections 
he has established had given 
him an understanding of 
electrical apparatus and elec- 
trical operation which has 
made his administrative 
work very practical and 
highly effective. 

Mr. Townley was -connect- 
ed in various capacities with 
the Westinghouse Electric 
interests for seventeen years, 
and during that time he con- 
tributed very materially to 
the large measure of success 
which has attended the com- 
mercial development of the 
apparatus designed and man- 
ufactured by that company. 

For the last six years, un- 
til very recently, Mr. Town- 
ley has been connected witli 
the New York, New Haven 
& Hartford system, going to 
New Haven originally to 
take charge of the electrical 
work for the system, and 
also manage its trolley 
properties. During the ill- 
ness of Vice-President McHenry, Mr. 
Townley organized and conducted the 
investigation of the electrification prob- 
lem out of New York, and had com- 
pleted the preliminary studies, a 
a general plan, and issued some of the 
specifications before his recovery. 
Since that time the work has been di- 
vided, and Mr. Townley ’s ot U 
has been devoted almost entirely - 

‘ : : the various 
work in connection with the s 
tees rties which 
lighting and trolley prope f the 
have come under the control O 
New Haven interests. 


Mr. 
Within the last fe 


Ww montlis, 
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Townley severed his connection with 
the New Haven system to reenter the 
services of the Westinghouse Electric 


& Manufacturing Company on the staff 


of Chairman Mather. While Mr. Town- 
ley’s personal tastes have always been 
of the engineering nature, his great ca- 
pacity for attention to detail and for 


the handling of men and systems has 


marked him continually for positions 
wherein his executive ability might 


have opportunity for employment. — 
—_—__.-<-- ge _—____. 
Melting Carbon. 
Moissan came to the conclusion that 


CALVERT TOWNLEY, 
Engineer and Executive. 


carbon could only be liquefied under 


high pressure. Doubt has existed as to 
the correctness of this conclusion, and 
experiments have recently been re- 
ported by La Rosa in the Annalen der 
Physik indicating that carbon may he 
melted at ordinary pressure. He made 
use of carbon rods from one to three 
millimeters in diameter. These were 
verv carefully purified and then placed 
in i circuit in which the current was 
gradually raised until they became in- 
candescent. The current was then sud- 
denly raised to the highest value avail- 
able, which was about ninety amperes. 


This caused the rod to explode. 
the fragments were examined it was 
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When 


found that they had been converted to 
graphite, that the smallest pieces were 


round and that the larger ones had 


rounded corners and spherical protu- 
berances, indicating that the material 
had been in a molten condition. These 
results were even more pronounced 
when the apparatus was covered with 
porcelain. The latter was then coated 
with particles that appeared to have 
impinged upon the surface in a molten 
condition and there frozen. These ex- 
periments are interpreted to mean that 
the carbon had begun to 
melt. 
— tee 

The Resistance of Insulators. 

-An investigation of the 
resistance of different forms 
of insulating material has 
recently been carried out by 
W. Dietrich, who has report- 
ed the results in the Physik- 
alische Zeitschrift. The ma- 
terials to be tested were in 
the form of cylindrical rods, 
which were connected to a 
charged electroscope and the 
rate of leakage observed. 
The insulation of hard rub- 
ber, caoutchouc, sealing wax, 
paraffin, ete., were found to 
be affected by the action of 
light, the material apparent- 
ly acquiring a surface con. 
ductivity. Moisture had a 
similar effect upon shellac, 
paraffin, beeswax, sealing 
wax and resin. Different 
kinds of wood were also in. 
vestigated. When dry their 
satires stood in the fol. 
OWlng order: pi 
fir, Bean oe 
moist condition the i ee 
- insulation was oak : - > 
pine, fir, beech. In investigating a 
ent kinds of glass it was found e. 


gradual rise in temperat 
ure r i 
a gradual fall of resistance ne 


a on 
Railroad Electrification ; 
Hu a in Austro. 


| The Austro-Hungarian Go 

is considering the question of in 
ing the State railways, and h se 
ed two experts, one o ay 

and the other the Uniteg S agland 
der to report what has b ae 
In electric railroadin i 
tries. 


ment 
trify. 
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Wire Men Accept Sentence and Are 
‘Fined. | 
Thirty-seven of the eighty-three men 
indicted by the grand jury, United 
States Circuit Court, New York City, 
on June 29, in connection with the 
Government’s activity against the so- 
called ‘‘wire trust,’’ withdrew pleas of 
not guilty and accepted sentence, with- 
out frial, on pleas of nolo contendere, 
at New York, on July 25. This plea 
by the defendant in a criminal prose- 
cution, without admitting guilt, sub- 
mits him to a judgment of conviction, 
but does not preclude him from deny- 
ing the truth of the charges) in a col- 
lateral proceeding. 


Judge Archbald, in the United States 
District Court, imposed fines of from: 


$1,000 to $1,700 and costs in each case, 
the provision having been made that 
where a defendant had been fired in 


one case the fine should be $100 Tor, 


each additional case. 

Francis Rawle, of 
ling’s Sons Company, of Trenton, N: 
J., is quoted as saying: “All of the 
men under indictment acted under the 
advice of counsel and all gave up the ` 
association which has been pronounce- — 
ed in defiance of law as long as eight- ` 
een months ago, and in some instanc- 
es three years ago. This was done in 
good faith, as at that time no one 
knew just what the provisions of the 
Sherman act meant.” 

Judge Archbald in accepting the. 
plea of nolo contendere, remarked: 

“We know now 


nearly exactly what it means, 


what has occurred in the past in thig 


light, and therefore I certainly’ ‘yegard:,” 


this as calling for nothing except a 
proper vindication of the law by a 
fine. ”? 

The indictments were returned as 
announced in the ELECTRICAL REVIEW 
AND WESTERN ELECTRICIAN, July 8, 
on June 29 by the United States Grand 
Jury against the officers of the Amer- 
ican Steel & Wire Company and 
thirty-five other corporations and part- 
nerships. Among those indicted were 
- Frank J. Gould, president of the Old 

Dominion Wire & Nail Works; Wil- 
ham P. Palmer, president of the Amer- 
ican Steel & Wire Company; Her- 
bert L. Satterlee, president of the 


Habirshaw Wire Company; Ferdinand 


and Carl Roebling of the Roebling’s 


Philadelphia, ~ 
counsel for F. W. Roebling, of Roebt -: 


` shoe’ Manufacturers’ 


Rubber 


exactly or very . 


and" > 
from this time on there will be no ex- — 


cuse, but I feel justified in looking at. 


Sons Company, and Erskine Hewitt, 
secretary of the Trenton Iron Works. 
The list of the defendants fined is: 
$1,700—F. W. Roebling. 
$1,500—Frank J. Newberry, Joseph 
W. Marsh, William A. Conner, Philip 
H. Smith. | 
$1,400—Charles J. Marsh, Frank N. 
Phillips, Charles R. Remington. 
$1,200—Theodore F. Ryan, John C. 
Bridgman, Henry `H: Ashley. 
$1,100—W. F. Fields, Alfred F. 
Moore, James H. Mason, Alfred A. 
Cowles, Russell A. Cowles, Thomas 
Wallace, Louis Anschutz, Joseph C. 
Belden, Edward L. Frisbie Jr., Thom- 


. as B, Kent, C. Edward Murray, A. M. 


Ditkinson,: Karl ` ' Roebling, Antoine 

Bournonville, Charles. -A. Morss. 
$1,000-+Newell. B. Parsons, James 

A!‘Doughty, George P.. North, Robert 


W. Sieberling, Robert E. Lucas, R. Ee: ° The excellent and effective plan of 
cleston Gallagher, William H. Hall Jr., * 


x “Ralph -, . Watrous, 


George I. Bowen, 
„Everett Morss, Frank M. Potter, Jr. 


bers, are: ae 
Telephone Cable . Association, 
Bare Copper Wire Association, Weath- 
-erproof and Magnet Wire Association, 
Fine Magnet Wire Association, Horse- 
Association, Un- 
derground Power Cable Association, 
‘Covered ` Wire Association, 
Lead-Incased Rubber. Insulated Cable 
Association, the Wire Rope Manufac- 
turers. ; 
v ST 
*- Rates in Los Angeles. 
The lighting and power rates adopted 


in May by. the Board: ‘of Public Utilities, 


on the suggestions’. of its engineers, 
after investigation’ by g.special commit- 


. tee froni dhe City Couneil | conferring 
eh E. F. “Seattergood, chief engineer 


of the city power bureau 
changed to the following: 
Light, per month, minimum charge, 
seventy-five cents; 10 to 250 kilowatt- 
hours, seven cents; 250 to 500 kilowatt- 
hours, six cents; 500 to 1,000 kilowatt- 
hours, five cents; 1,000 to 2,000 kilo- 
watt-hours, four cents; 


; 2,000 to 4,000 
kilowatt-hours, three cents; in excess 
of 4,000 kilowatt-hours, two and three- 
quarter cents, 

Power, per month, first 100 kilowatt- 
hours, seven cents; 100 to 300 kilowatt- 
hours, six cents; 300 to 500 kilowatt- 
hours, five cents; 500 to 1,000 kilowatt- 
hours, four cents; 1,000 to 1,500 kilo- 


, have been 
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watt-hours, three cents; 1,500 to 2,000 
kilowatt-hours, two and one-half cents; 
2,000 to 3,000 kilowatt-hours, two 
cents; 3,000, to 4,000 kilowatt-hours, 
one and one-half cents; 
4,000 kilowatt-hours, 
minimum charge 


in excess of 
1.4 cents. The 
is fifty cents per 
month per horsepower installed, and 
not less than $1.00 a month in any one 
case. | 

Save for the present minimum of 
$1.00, which is reduced to seventy-five 
cents, the rates are practically the same 
as those which have been in force for 
the past year. The new rates will be 
embodied into an ordinance and passed 
by the City Council and will become 
effective i in n August.. 


. + 


Co-Operative Electrical Advertising. 


D newspaper co-operative electrical adver- 


. tising © inaugurated two years ago in 


the i 


= Cleveland, O., and known in that city as 
The ħine associations in One’or more . 


: the ‘‘People’s Electrical Page,’’ has be- 
‘of ‘which the indicted men are mem- ‘ 


‘gun to take root in a number of other 


cities. Newspapers in Dayton, O., 
Youngstown, O., and Washington, D. C., 


with the có- operation ‘of the central sta- 


tions and other: electrical ‘companies, 


~ vals electrical- pages. 


have started to publish. at regular inter- 
The essential fea- 
ture of such a page.is.a central block of 
live, readable editorial matter on the ap- 
plication of electricity for commercial 
and domestic, with a fringe of advertise- 
ments placed by electrical concerns. The 
page is prominently titled and it at- 
traets a great deal of attention, due to 
‘the coherent’ placing of the news and 
advertising features. 

`- The success of the ‘People’ s Electric- 
‘i Page” j jń Cleveland i is due largely to 


.the efforts of J: Robert Crouse of the 


' National Ele¢tric Lamp Association. It 


has been arranged that any society, club 
or association may obtain free a framed 
copy of a typical issue of the ‘People’s 
Electrical Page,’’ labeled “‘A Notable 
Example of Co-operative Advertising,” 
by writing to Philip S. Dodd, 1818 East 
Forty-fifth Stieet, Cleveland, Ohia. 


—_—___4-——__—— 


National Electric Light Association 
Convention. 


The next annual convention of the 
National Electric Light Association will 
be held at Seattle, Wash., if present 
plans are carried out. The date of the 


convention has been set for June 10-14, 
1912. 
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Generating and Pumping Stations on the Columbia River. 


Priests Rapids Development of the Hanford Irrigation & Power Company. 


The installation here described is 
noteworthy in illustrating a highly eco- 
nomical and efficient method of utiliz- 
ing low-head water powers which are 
subject to extreme variations in head 
resulting from flood conditions. It 


also shows an excellent example of 


modern engineering practice in irriga- 
tion work where the head is insufficient 


IEM F 7 T 
if 


tJ st?’ 


NI MS 


or the topography makes it acer 
to deliver water to the surrounding 


country by gravity. In such cases 1t 
has been found possible to generate 
electrical power at one point on a ae 
and transmit it to electrically D i 
pumping stations located at oe 
points on the river, as desired. 


‘ver and 
take ‘water from the same rive 


elevate it to high-level irrigating 


ditches. 


' The principal consideration affecting 


INTERIOR OF 


the design of the power station was 
that of the extreme variation between 
low water and flood level, the minimum 
head being eighteen feet and the maxi- 
mum twenty-seven feet. In order to 
place the generator and electrical ap- 
paratus above the highest flood water, 
vertical triplex units were adopted. By 
choosing a triplex turbine, a suitable 


/ ) T 
Tih 
al 


POWER HOUSE, 


speed was obtained for direct connec- 
tion to the generators. 

By means of step-up and step-down 
transformers and a pole line, power is 
transmitted from the generating sta- 
tio” sixteen miles to a pumping sta- 
tion down the river, where induction- 
motor-driven single-stage centrifugal 
pumps deliver the water from the riv- 
er into irrigating ditches. This pump- 
ing station is built for four pumping 
units, two of which are now installed 


| 


SHOWING GENERATORS AND EXCITERS. 


and in operation. The total power 
available at Priests Rapids will permit 
the installation of several other pump- 
ing stations at some future time, locat- 
ed as required by the demand for irri- 
gating water, and all obtaining their 
power from the central generating sta- 
tion. 
The located at 


power station is 


Priests Rapids on th 
in Yakama County, 
Benton County line. 


e Columbia R; 
Wash. hess 


West, 
. reacheg 
© point where 


one river f 
Priests Rapids orms 


ows till it 
t th 
cated, th 


n as 
means of a da 


m 
protected from 


what are know 
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wall and embankment, provision was 
made for an ultimate development of 
9,800 horsepower from a minimum head 
of eighteen feet. A total of about 90,- 
000 horsepower is available from the 
river at this point. The present power 
station is designed for a normal capac- 
ity of 2,600 horsepower. 

The dam was built across the south- 
ern channel of the river, through which, 
at low water, there is a flow of about 
12,000 cubic feet per second. A short 
distance above the dam, an Intake 140 
feet wide and 700 feet long connects 
the river with a natural lagoon and 
uses part of the water backed up by 
the dam. This lagoon is from one to 
seven feet deep at low water and three- 
quarters of a mile long. At its eastern 
end, a canal about a mile in length 
carries the water to the power-house 
intake. Gates were installed at the 
junction of the lagoon and the canal 
to regulate the supply of water and a 
retaining wall and embankment were 


distance in the rock where it is only 
sixty feet in width. The excavation 
for the canal amounted to about 175,- 
000 cubic yards, nearly all of which 
was earth and coarse gravel. 

An embankment was built to afford 
protection to the lagoon and the canal 
from the river. This extends about two 
miles from the intake at the upper end 
of the lagoon to the power house. The 
first 4,000 feet of embankment below 
the intake has a timber bulkhead on 
the river side, while a 1.5 to 1 slope is 
maintained on the canal side. The top 
is eight feet wide. The posts support- 
ing the bulkhead are 8-by-10-inch 
Washington fir, set one foot in bed 
rock and eight feet apart, and anchored 


‘by one-inch rods to deadmen buried in 


the embankment. The sheeting is 5 by 
12, 4 by 12, and 3 by 12 inches, all six- 
teen feet long. The remainder of the 
embankment, about 6,000 feet, is eight 
feet wide on top with a 1.5 to 1 slope 
on both sides. The river side is covered 


EXTERIOR OF POWER HOUSE. 


built from the dam along the lagoon 
and the length of the canal to afford 
protection from the river. By extend- 
ing the wing dam up along the island, 
which divides the main channel from 
the one across which the dam was built, 
it will be possible to economically in- 
crease the head two feet at low water. 
This head could, of course, be further 
increased by extending the dam farther 
up the river, which may be done as 
the demand for power increases. 

The canal extends about a mile from 
the power-house intake to the head 
gates at the lower end of the lagoon. 
It is sixty-seven feet wide with side 
slopes 1.5 to 1, except for a short 


with a layer of loose rock six feet at 
the base and tapering to a point near 
the crest. All of the embankment was 
built with material excavated from the 
canal. 

The canal head-gates are made up of 
ten gates of the butterfly type and one 
pad-gate. Each of the butterfly gates 
is eighteen feet long with a vertical 
depth of seven feet measured from the 
canal bottom. The planking above the 
gates extends twelve feet vertically and 
is supported by bents eighteen feet 
apart. The gates swing on a horizontal 
shaft supported by three low bents 
and are operated by means of con- 
tinuous cables attached to the top 
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of the gates. These pass through 


pulleys fastened to the base and 
about seven feet from the down- 
stream face of the gates. The cable 
then passes over a windlass at the top 
of the bents and back to the gates. By 
Operating the windlass, the gates can 
be pulled down to a horizontal position 
to open and by reversing the operation 
they can be raised slightly when the 
excess of water pressure on the lower 
half of the gates, assisted by the cur- 
rent, aids the windlass in closing the 
gates tightly. 

The general design and construction 


VERTICAL TRIPLEX TURBINE. 


of the power house may be seen in con- 
nection with the plan and sectional 
views shown. The substructure is of 
reinforced concrete resting on bed rock, 
and is about sixty-seven feet square 
at the foundation. Owing to the ex- 
treme fluctuations of the water level 
of the river, it was necessary to place 
the generating floor fifty-eight feet 
above the lower draft floor. 

The excavation for the entire build- 
ing consisted of 6,000 cubic yards of 
earth and 2,000 cubic yards of solid 
rock which was all accomplished by 
hand. The headrace wall was extend- 
ed fifty feet on each side of the build- 
ing, thus providing for the future in- 
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stallation of four additional generators. 


The lower draft tubes are eleven feet 
below the low-water mark of the river. 
Both the thrust bearing and generator 
floors are of concrete reinforced with 
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two feet above the generator floor, giv- 
ing the building a total height of nine- 
ty feet. The pilasters support beams 
which carry a ten-ton hand-dòperated 
crane running the length of the station. 
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TRANSVERSE SECTION OF POWER HOUSE. 
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PLAN OF GENERATOR FLOOR. 


d arched so as 
he generators, 
r apparatus. 
nforced con- 
oof thirty- 


steel beams and rods an 
to carry the weight of t 
thrust bearings and othe! 

The superstructure is rel 
erete with a flat concrete T 


The transformers are placed in a bay 
built on the headrace side of the build- 
ing. An outgoing line tower for the 
high-tension lines and lightning arrest- 
ers is located above this bay. The low- 
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tension busbars are placed in the bay 
above the transformers. 

A vertical-shaft bilge pump is sup- 
ported on two I-beams placed just in- 
side the building on the tailrace side 
over the exciter-turbine draft tube. 
This pump is used to empty the water 
in the main and exciter-turbine wheel- 
pits and is driven by a fifteen-horse- 
power, direct-current motor mounted 
upon the thrust-bearing floor. Another 
smaller pump of the same type, support- 
ed a few feet above the main bilge 
pump and driven by a belt from the 
motor shaft, is used to furnish cooling 
water for the transformers. Concrete 
compartments for the 2,200-volt oil 
switches were constructed on the 
thrust-bearing floor. 

The main turbine units have a maxi- 
mum capacity of 2,000 horsepower. 
They are of the vertical triplex type, 
designed to run at 150 revolutions per 
minute under a normal head of eight- 
een feet, but guaranteed to operate sat- 
isfactorily under heads varying from 
eighteen to twenty-seven feet. The ar- 
rangement of the turbines, as shown in 
the section view, consists of a twin cen- 
ter-discharge turbine mounted on the 
same shaft above a single turbine. The 
twin-turbine runners discharge into a 
cast-iron center-discharge casing which 
is rigidly connected by column con- 
struction to the lower sin- 
gle turbine which discharg- 
es downward. The runners 
of the first turbine installed 
are of cast iron and those 
of the second turbine are 
plate-steel vance cast Into 
cast-iron hub and girder 
rings. 

The turbine gates are of 
the swivel or wicket type, 
operated through shifting 
sa and links from a 
leavy ga : 
of A > S = pe 

; more effi- 
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both operating and maintenance stand- 
points. 

The bearing consists of a cast-iron 
transmitting ring which takes the weight 
through a nut threaded on the shaft. 
This ring carries the thrust disks which 
run in an oil bath on a stationary cast- 
iron base ring. Adjustment is provided 
for wear takeup. The bearing is sup- 
ported on the reinforced concrete beams 
of the lower floor. Three babbitt-lined 
steady bearings are supplied for the 
turbine shaft, one above the lower tur- 
bine, another just above the top tur- 
bine and the third underneath the thrust 
bearing. This last bearing is supported 
by the bulkhead carrying the thrust 
bearing. 

The concrete draft tubes are designed 
to lead the water from the center dis- 
charge casing and lower runner with 
uniformly decreasing velocity and mini- 
mum hydraulic disturbance to the tail- 
race, thus abstracting the maximum 
practicable amount of its kinetic energy. 

The exciter turbine is a vertical, sin- 
gle-runner, open-flume turbine of 100 
horsepower, 225 revolutions per minute 
direct-connected to a vertical 60-kilo- 
watt compound-wound exciter. Excita- 
tion is also provided by means of a 
motor-generator set of the same capac- 
Hy. a. Ss? OO 

The head gates are constructed of 
timbers reinforced by steel beams, pro- 
vided with cut-rack-and-pinion hand- 
operated hoists of standard Allis-Chal- 
mers design. They are provided with 
a filler gate by means of which the water 
pressure may be equalized before raising 


the gates. The gates move in channel- | 


bar guides and are protected along their 
edges by steel plates which reduce the 
friction and prevent wear. The exciter 
unit is also supplied with a head gate 
constructed of heavy timber reinforced 
with angle irons, and sliding in a struc- 
tural-steel frame. Tailrace gates are 
provided for both the generator and ex- 
citer turbines, making it possible. to 
pump out the turbine wheel pit for in- 
spection and repair. e 

The racks are set upon a substantial 
structural-steel frame securely bedded in 
concrete foundations and braced back 
against the building substructure piers. 
The bars have spacing rods and distance 
pieces placed hack of their centers to 
allow the teeth of the trash rakes to 
pass without catching, and are con- 
structed in sections so that they can 
easily be dismantled for cleaning or re- 
pairing. ; 
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ELECTRICAL APPARATUS. 

A 900-kilowatt, three-phase, sixty- 
cycle, vertical-shaft revolving-field gen- 
erator is direct-connected to each of the 
main turbines. The stator yoke is of 
cast iron with a special cast-iron base 
and carries the laminated steel arma- 
ture core. The stator is carried upon 
the heavy reinforced-cunerete floor 


SWITCHBOARD IN POWER HOUSE. 


arches as shown. A spider is bolted to 
the top of the stator, which carries the 
upper steady bearing and the field col- 
lector rings. 

The rotor is of the ‘‘umbrella’’ con- 
struction, especially designel to with- 
stand the stresses due to its large diam- 
eter and horizontal position. It is 
mounted on a short shaft coupled to the 
turbine shaft above the thrust bearing. 
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able of carrying momentary overloads 
of seventy-five per cent without flashing 
or serious sparking. It is of ample ca- 
pacity to furnish exciting current for 
two generators of the size of the main 
units. 

A sixty-kilowatt motor-generator set 
is located on the generator floor of the 
station and is used as an auxiliary 
source of exciting cur- 
rent. It runs at 875 rev- 
olutions per minute. The 
adoption of this motor- 
generator set instead of 
a second turbine-driven 
exciter resulted in a con- 
siderable saving in space. 

The switchboard is con- 
structed of black-enamel 
slate and is mounted upon 
an angle-iron frame. It 
includes two alternating- 
current generator panels, 
two exciter panels, one 
induction motor panel, one transformer 
panel and one outgoing-line panel. All 
necessary instruments, switching appar- 
atus, etc., are provided. This includes 
hand-operated remote-control 2,200-volt 
oil switches and an electrically operated 
automatic oil switch for the 22,000-volt 
line, 22,000-volt lightning arresters and 
choke coils. 


The transformer equipment consists of 


INTERIOR OF PUMPING STATION. 


The exciter generator is a 120-volt, 
500-ampere, direct-current machine, di- 
rect-connected to the single vertieal tur- 
bine previously describea. It runs at 
225 revolutions per minute. The gener- 
ator is compound-wound, so as to main- 
tain the voltage constant at 120 volts 
from no load to full load, and is cap- 


six 400-kilowatt, oil-filled, water-cooled, 
delta-connected transformers wound for 
2,200 volts primary and 22,000 volts sec- 
ondary. They are mounted in the bay 
back of the switchboard. These trans- 
formers are capable of carrying a fifty- 
per-cent overload continuously for 
twenty minutes without injury and can 


July 29, 1911 


safely carry twenty-five-per-cent over- 

load for two hours. 

The 2,200-volt oìl switches mentioned 
are located on the intermediate -or 
thrust-bearmg floor, and the low-tension 
2.200-volt busbars are installed in the 
bay above the transformers. All of the 
low-tension wiring is concealed and is 
carried in fiber conduits. __ r 

The pole line connecting the power- 
house to the pumping station is sixteen 
miles long. The poles are of cedar forty 
fet in height and. placed 142.5 feet 
apart, guyed with Beene? wire wher- 
ever necessary, 

The three-phase current at 22,000 volts 
is carried on No. 4 B. & S: hard-drawn 
copper wires spaced fifty-four inches 
apart and forming the points of an equi- 
lateral triangle. The line is transposed 
once every mile for the benefit of the 
telephone wires connecting the power- 
house and pumping station, as these’are 
carried on the same poles. The telephone 
Wires are transposed every ten poles. 

PUMPING STATION. 
The design and arrangement of the 
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enough to place the main floor above the 
highest flood level of the river. The 
station is twenty-five feet wide by about 
thirty-two feet long and is built with 
provision for two more pumping units 
of the same general design as those now 
installed, with higher head capacity. 
The intake tunnel is built of wood 
and extends about 300 feet out into the 
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the generating station. The upper floor 
earries the two main pump motors, 
switchboards, transformers and electrical 
apparatus. The two pumping units 
now installed are at opposite ends of 
the station. A hand-operated crane runs 
the entire length of the building and 
the crane girders are supported by the 
building pilasters. 


MAIN FLOOR OF PUMPING STATION. 


Transformer 
Service Pump 


LONGITUDINAL SECTION OF PUMPING STATION. 


pumping station is shown in the plan 
view. It is built along the same general 
lines as the power station. Both the 
substructure and superstructure are of 
reinforeed concrete. The foundations 
rest on bed rock and are built high 


e the intake erib 


river to a point wher 
ater level of the 


is below the lowest W 
river. The tunnel is eight feet in height. 

A concrete line tower extends from 
the transformer bay above the level of 
the roof, similar to the line tower on 


The intermediate floor carries ` the 
thrust bearings, the pump-discharge 
valve stems, bilge-pump motor, low-ten- 
sion oil switches and wiring. The suc- 
tion’ connections to the main pumps: are 
built in the concrete foundations con- 
necting the suction inlet of the pumps 
to the intake tunnel. ' 

The main centrifugal pumps are driv- 
en by two 450-horsepower, three-phase, 


-sixty-cycle induction motors wound for 


2.200 volts, running at 175 revolutions 
per minute. The stators are built up of 
laminated steel mounted in a cast-iron 
frame which carries the lower steady 
bearings. The upper steady bearings 
are supported by cast-iron spiders bolted 
to the frame. The rotors are of the 
squirrel-cage type, built up of sheet steel 
and are provided with polyphase wind- 
ings adapted to the insertion of resist- 
ance for starting under load or for 
speed regulation. These rotors are of 
rigid construction with allowance for 
the stresses incurred as a result of their 
horizontal position. 

The switchboard is of black-enameled 
slate mounted upon a steel frame and 
consists of two motor panels, one line 


panel, one lighting panel, and one 
transformer panel. The oil switch 
operating the 22,000-volt line is 


similar to that installed in the main 
power station, except that it is hand- 
operated and non-automatic. The me- 
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chanically operated distant-control 2,- 
200-volt oil switches, choke coils, ete., 
are also similar to those in the generat- 
ing station. 

There are three 300-kilowatt 60-cycle, 
three-phase, 22,000/2,200-volt transform- 
ers installed in the pumping station, of 
the same design as those in the power 
house, and these are located back of the 
switchboard in compartments separated 
by concrete partitions. Space is allowed 
for the installation of three more trans- 
formers of the same size, back of the 
other side of the switchboard. 

The switchboard and transformers are 
located on the upper floor with the main 
pump motors. The high-tension 22,000- 
volt busbars are supported by insulators 
on the wall back of the switchboard. 
Lightning arresters are inserted in the 
high-tension line before connecting to 
the 22,000-volt oil switches. 

The two centrifugal pumps are of the 
single-stage vertical-shaft direct-con- 
nected type designed to deliver 62.5 eu- 
bic feet of water per second against a 
total head of thirty-six feet. They are 
of the single-suction type, the water be- 
ing admitted at the bottom and dis- 
charged through a horizontal cast-iron 
spiral casing. The runners are of cast 


iron and of the inclosed type. Self- 


alining thrust bearings, carrying the 
weight of the revolving parts, are sup- 
ported on I-beams above the pump cas- 
Ings. ' 

Thirty-inch sluice gates are placed at 
the suction inlet of each pump with an 
operating valve stem extended up to 
floor stands and hand-wheels on the in- 
termediate floor. Thirty-inch discharge 
valves are bolted to the discharge cas- 
ings of the pump with valve stems also 
extended up to the intermediate floor. 

A vertical-shaft motor-driven centri- 
fugal bilge pump, similar to that in the 
power house, is located over the intake 
tunnel on the basement floor and is used 
both for emptying the intake well and 
for priming the main pumps. A small 
pump of similar design, and driven by a 
belt from the bilge-pump shaft, furnishes 
cooling water for the transformers. 

The installation of the hydraulic and 
electrical apparatus in the power house 
and pumping station is worthy of spe- 
cial notice in view of the rapidity with 
which the work was done and the lack 
of interruption in the service after the 
units were first put into commercial op- 
eration. 

As the two stations are located about 
80 miles from the nearest railroad and 


125 miles from a machine shop, it was 
necessary for the construction gang to 
rely wholly upon the tools they could 


carry with them for installing the ap- 


paratus and repairing any damage in- 
curred in transporting the machinery 
from the railroad. 

The apparatus was transferred from 
the cars to a steamboat at Kennewick, 
Wash., and carried up the Columbia 
River to a point as near to the work as 
could be reached, and was then 
hauled by mule teams to the 
pumping station and power plant. 
The entire hydraulic and electrical ap- 
paratus for both stations, including the 
transmission lines, gates, racks, etc., was 
supplied and installed by Allis-Chal- 


. mers Company, whose engineers de- 


signed the plant. 
Work on the erection of the power 
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eter, with rounded corners and carried 
upon an insulating column. A hori- 
zontal rod is suspended in the interior 
of the box by two steel ribbons in such 
a manner as to form an articulated 
parallelogram, thus constituting a pen- 
dulum with a motion of translation. 
This motion is transmitted by means of 
a connecting rod to an indicating 
needle and the displacement is read 
upon a dial through a window. The 
entire mechanism is placed inside 
a metal case and is thus perfectly pro- 
tected from external action. 

One of the extremities of the hori- 
zontal rod of the pendulum acts as an 
air damper. The other end is sub- 
jected to the electrostatic force. This 
piece consists of aluminum stamped in 
the form of a straight rod, with one 
end enlarged to form a plate, mounted 


IRRIGATION DITCH. 


station was begun on March 20, 1908. 
The installation of the first unit was 
completed and current was sent over the 
transmission line on May 23, 1909. The 
second generating unit was erected dur- 
ing the summer of 1910. In the pump- 
ing station, all the apparatus was erect- 
ed ready for operation in less than a 
month, work having been started on 
February 17, and completed on March 
15,*1909. 

The Hanford Irrigation & Power 
Company has been succeeded by the 
American Light & Power Company. 

i —_—_s--oe_____ 
Electrostatic Voltmeter for Very High 

„ Pressures. 

A direct-reading electrostatic volt- 
meter for very high pressures was de- 
scribed by H. Abraham and P. Villard 
at a meeting of the French Physical 
Society held on May 5. The instru- 
ment has been constructed by Carpen- 
{ier and is in the form of a cylindrical 
hox about fifteen centimeters in diam- 


flush with an opening near the middle 
of the cylindrical case. 

The case and the aluminum plate to- 
gether censtitute one of the conduct- 
ors having a part of its surface mova- 
ble, on the same principle as that 
adopted by Lippmann in his absolute 
electrometer. The movement of the 
plate is transmitted to the indicating 
needle. Opposite the moving plate an- 
other large plate is found mounted ver- 
tically upon an insulating support. 
According to the distance at which this 


_ plate is fixed the apparatus may be 


given greater or less sensibility. A 
distance of ten or twenty centimeters 
can be made to correspond to 100 or 
200 kilovolts. For voltages higher 
than this itis convenient to remove the 
plate; and the apparatus, reduced to 
the box and the movable plate, then 
measures the potential with respect to 
the ground. This instrument has been 


calibrated by comparison with the ab- 
solute electrometer. 
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A STUDY OF THE CURRENT 
TRANSFORMER.—II. 


BY P. G. AGNEW. 


BEARING ON DESIGN. 


While the relation between the slope 
of the ratio curve and the ratio of varia- 
tion has been established only for the 
case of non-inductive load, it may be 
said that a transformer showing a good 
performance on non-inductive load will 
usually give good ratio curves on in- 
ductive loads, and vice versa, so that 
while quantitatively the relation will not 
hold, it will do so in a general qualita- 
tive way. Evidently for a given total 
loss it would be better to select a grade 


of steel having a relatively high eddy- 


current and low hysteresis loss, since the 
former would probably vary almost ex- 
actly as the square of the flux at the low 
densities used. Of course, in this region 
the eddy-current loss is usually less than 
the hysteresis loss, but experiments on 
different kinds of steel might result in 
finding one whose ratio of variation for 
the total iron losses would be nearly con- 
stant and have a value of approximately 
2. It would, of course, be desirable to 
have such a property coupled with a high 
permeability so as to keep the phase 
angle small. 

dt would also seem to follow that for a 
given frequency and a given secondary 
impedance load, the ratio performance 
inght be better in a transformer using 
relatively thicker Sheets, so as to in- 
Crease the eddy currents, or even by the 
use of an auxiliary winding to be closed 
through a resistance. But for general 
Work, where different frequencies and 
reactance loads are to be used, it would 
hot be advantageous, since the amount 
of the departure from the ratio of turns 
would be increased, and hence the 
change in the ratio resulting from a 
change in frequency or in impedance 
load would also be increased, although 
the curve would be flatter for any given 
frequency and impedance load. 


DISTORTION OF WAVE FORM. 

There has been a considerable amount 
oi discussion as to whether wave distor- 
tion in a current transformer can in- 
troduce appreciable errors in measure- 
ments in which the ratio or phase angle 
of the transformer enters. Of course, 
m a circuit containing iron there must 
theoretically be some distortion, how- 
ever small, and a greatly exaggerated 
importance has often heen assigned to it, 
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but no numerical determinations of the 
actual magnitude of the distortion have 
been published. 

Two cases are to be distinguished, 
that of a sinusoidal primary current, 
and the much more complicated one in 
which the primary current is not sin- 
usoidal. In neither case, however, can 
the oscillograph or even the curve-tracer 
be made to give any but negative re- 
sults, by merely analyzing the primary 
and secondary current waves separately. 
The amount of distortion is so minute 
that some indirect method must be em- 
ployed. 

The following method was used in the 
case of a sinusoidal primary current, 
taken from a star-connected generator 
whose individual phases have very good 
waves. Two shunts, X, and R,, were 
placed in the primary and secondary, 
respectively, and the value of R, ad- 
justed to give the same in-phase drop as 
L,R, as in the method of getting ratio. 
(See Fig. 5.) All the distortions pres- 
ent in J,R, will appear in Q. Hence, if 
we in some way determine the amount 
of distortion in Q, it will immediately 
give us the distortion in the secondary 
current. 

From an analysis of such a wave de- 
termined by the Rosa curve-tracer, by 
Thomson’s method, the following data 
are computed for comparison with some 
of the data derived from the direct 
measurements of ratio, and of core loss 


and magnetizing current: 


Effective value of 25-cycle com- 

ponent from curve........ 0.00496 volt. 
Effective value of 25-cycle com- 

ponent by dynamometer. .0.00487 volt. 
Magnetizing current computed 

from curve ............... 0.511 ampere. 
Magnetizing current observed.0.500 ampere. 
Percentage of third harmonic 


in curve Sion be oink denen 16.00 per cent. 
Percentage of fifth harmonic 
in curve .... eee eee eee 3.00 per cent. 
Percentage of third harmonic 
. in secondary current..... 0.13 per cent. 
Percentage of fifth harmonic 
in secondary current...... 0.03 per cent. 


Distortion due to third har- 
monic in terms of effect- 
ive valueS Ghose va beet eea ts 
Distortion due to fifth harmo- 
nic in terms of effective 


1 partin 1,000,000. 


values 1 part in 20,000,000 


A direct analysis of the electromotive 
force Q was carried out by des Cou- 
dres’s direct dynamometer method’, in 
which the electromotive force to be an- 
alyzed is applied to the moving coil of 
a dynamometer while a current from a 
machine giving any desired harmonic 
is passed through the fixed coil. The 
resulting deflection is due entirely to 
this particular harmonic. In order to 
obviate the difficulty of phase relations, 
the machines were run just out of syn- 
chronism, giving a continuous phase 


oeorerrane nO ten vreoree ret 


5 des Coudres. Klektrotechnische Zvitechrift 21; 
pp. 752 and 770; 1900, 
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shift. The dynamometer would then de- 
flect back and forth, following the con- 
tinuously changing phase relation, the 
maximum travel either side of the zero 
giving a measure of the electromotive 
force of the harmonic that was being 
determined. 

The amount of distortion in a cur- 
rent transformer is extremely small for 
a sinusoidal primary wave, the highest 
figure obtained for any transformer, and 
that under severe conditions, being but 
0.36 per cent of the fundamental, and 
this adds less than one part in one hun- 
dred thousand to the effective value. 

In order to determine the distortion 
for the case of a non-sinusoidal primary 
wave the method was considerably 
modified. The results which were ob- 
tained at a frequency of thirty-eight 
cycles are shown in Table III. 


TABLE III. DISTORTION IN VOLTS. 
a = 
& ' -o 
re N Ti o> 
3 s ^ to |: 
so Ge o ee ee, ae 
EE 6S si ve s0 Ses 
Se pe EE -i 5 CoS 
K 20% dimple 0.00050 0.00017 0.00053 lin 4000 
K 20% peak 0.00021 0.00051 0.00055 1 in 10000 
S 20% dimple 0.00077 0.00028 0.00082 lin 2500 
S 20% peak 0.00032 0.00033 0.00046 lin 6000 


We may conclude from the results of 
these determinations of the magnitudes 
of the distortion introduced by current 
transformers, that the distortion is so 
small that it is of theoretical interest 
only, amounting as it does to less than 
one part in one hundred thousand in 
effective value when the primary cur- 
rent is sinusoidal, and to but one part 
in twenty-five hundred in the most un- 
favorable case, and that with twenty 
per cent of third harmonic in the pri- 
mary wave. When we consider the good 
wave forms given by modern alterna- 
tors, we may safely say that in no prac- 
tical ease can the distortion be detected 
by its introducing errors into the meas- 
urement of either electromotive force, 
current or power, even with the most 
accurate instruments available. 

It also follows that there is no ap- 
preciable difference in the ratio of trans- 
formation, whether it be defined as the 
ratio of the mean effective value of the 
currents or as the ratio of the primary 
to the undistorted part of the secondary ; 
and hence there can be no objection 
against any of the null methods now in 
use, whether the detector be an electro- 
dynamometer, an electrometer, or a ro- 
tating commutator with a direct-current 
galvanometer. 

EFFECT OF WAVE FORM UPON RATIO AND 
PHASE ANGLE. 
While, as we have seen, no appre- 
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ciable distortion is introduced by the 
transformer, the wave form may change 
the ratio appreciably. This has been 
pointed out by Rosa and Lloyd’, who 
made measurements showing that while 
small, the effect could be detected. 

In Fig. 14 are plotted the results of 
measurements of the ratio of trans- 
former J, which is a high-grade instru- 
ment, with five different wave forms, 
and with two different secondary im- 
pedance loads. It should be noted that 
the vertical scale is greatly magnified 
so as to separate the curves, also that 
the impedance load for the upper curves 
is somewhat severe. The curves are very 
nearly parallel, and the ratio at the 
smaller impedance load, even with a 
wave distorted by twenty per cent of 
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the secondary circuit, full-load current, 
it amounted to less than two minutes 
when the wave was distorted by twenty 
per cent of third harmonic, either peak 
or dimple. 

The effect of wave form upon ratio 
and phase angle is very similar to that 
of small changes in frequency, as might 
be expected, and with good transformers 
is entirely negligible with the wave 
forms met with in practice.* 

—— eee 
Electricity on the Titanic. 

A description of the electrical equip- 
ment of the White Star liner recently 
published in the Electrical Review of 
London gives a number of interesting 
figures on the installation on that boat. 

The plant consists of four 400-kilo- 
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FIG. 14.—EFFECT OF WAVE FORM UPON RATIO. 
Transformer J. 


third harmonic, differs only 0.05 per 
cent either way from the value with a 
sine curve, while with the large im- 
pedance in the secondary the corre- 
sponding change is only 0.15 per cent, 
and these are only half as great with 
ten-per-cent distortion. The relative 
accuracy of the measurements was 0.02 
per cent. 

The dimpled wave raises the ratio and 
the peaked wave lowers it, which is in 
the direction that theory would predict, 
since a dimpled wave increases the iron 
losses and a peaked wave decreases them 
for the same effective value of electro- 
motive force, as has been shown by 
Lloyd’ and others. 

The effect of wave form on the phase 
angle is very small. For example, with 
twenty-five cycles, 1.1 ohm resistance in 


6 Bulletin of the Bureau of Standerds, 6, p. 30: 
1909, 


7 Bulletin of the Rurcau of Standarda, 5, p. 351. 
1909; Reprint No. 106. 


watt sets installed in a separate water- 
tight compartment aft of the main en- 
gine room at tank-top level. The en- 
gines, which each indicate about 580- 
horsepower, are of the Allan three- 
erank type, running at 325 revolutions 
per minute. These exhaust either jnto 


a surface heater or to the condenser. 


Each engine is direct-coupled to a com- 
pound-wound continuous-current 100- 
volt generator so that their collective 
capacity is 16,000 amperes. The gen- 
erators are fitted with imterpoles. In 
addition to the four main generating 
sets there are two thirty-kilowatt en- 
gines and dynamos, placed in a recess 
off the turbine-room at saloon-deck lev- 
el. These sets can be supplied with 
steam from either of several boiler 
rooms, and will be available for em- 


R A more detailed account of the work, to- 
gether with a bibliography of the current trans- 
former, will appear shortly in the Bulletin of the 
Burcau of Standards, Vol. 7, No. 3; Reprint No. 
164. 
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ergency purposes; they are similar to 
the main sets, but the engines are 
of the two-crank type. The distri- 
bution of current is controlled and 
metered at a main switchboard placed 
on a gallery in the electric engine-room, 
to which the main cables and feeders 
are connected. The latter pass up 
through port and starboard cable 
trunks to the various decks, radiating 
from thence to master switch and fuse- 
boxes grouped at convenient points in 
the machinery spaces and accommoda- 
tion, from whence run branches to the 
distribution fuse boxes scattered 
throughout the vessel, controlling the 
lamps and motors. A complete sys- 
tem of electrice lighting is pro- 
vided, and electricity is also largely 
employed for heating, as well as for mo- 
tive power, including no fewer than 
seventy-five motor-driven Sirocco fans 
of from fifty-five inches to twenty 
inches in diameter, for ventilating all 
the passenger and crew spaces, as well 
as the engine and boiler-rooms. 

A Profitable Electric Property in Siam. 

An American consul at Bangkok, 
Siam, states that, although in general 
the business of the year 1910 was con- 
sidered poor, the Siam Electricity Com- 
pany, Limited, which owns the only 
large electric light plant in Bangkok, 
also the street-car lines, paid the usual 
dividend of twelve per cent and a bonus 
of $2.22 per share of $50, on 25,000 
shares. It is said that the Siamese Gov- 
ernment has decided to install its own 
electric power plant for the water-sup- 
ply system, and also intends to provide 
electricity for lighting the palaces, 
parks and districts adjacent to the 
pumping station. The electrical com- 
pany now supplies the current for this 
lighting, and if the Government should 
take over this work the company will 
sustain considerable loss.of revenue. 

a 
New Patent Law in Germany. 

On July 1, a law amending the for- 
mer patent law of Germany went into 
effect. It provides that, aftet three 
years from the granting of a patent, it 
may be revoked: if the invention be 
worked exclusively or mainly outside 
the German Empire. Should a patentee 
refuse permission to an applicant to use 
the invention for reasonable compen- 
sation, the right to use the invention 
may be given to the applicant. This 
right may be in a limited form and de- 
pendent upon conditions, 
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Hydroelectric State Power Station in 
Sweden. 


The Swedish State, to begin with, ex- 
ercised a wise caution in the matter 
of hydroelectric stations of its own, 
leaving it to private initiative to do 
what may be called the pioneering 
work; but now that the technical prob- 
lems seem to have been satisfactorily 
solved, the Government is going ahead 
with laudable energy. The Alfkar- 
leby power station is likely to follow 
promptly in the wake of the two large 
stations already constructed. Prepara- 
tory work in connection with the ex- 
ploitation of the Alfkarleby Falls has 
been going on for several years. In 
the year 1904 Major Gagner was com- 
missioned by the Government to pre- 
pare a plan, which was completed in 
1907, but it was not adopted, and in the 
beginning of 1908 the Trollhattan Canal 
& Water Works Company was in- 
structed to prepare plans for a State 
power station at the said falls. The 
following year the task was transferred 
to the newly formed Waterfalls Board, 
which department has now handed 
in its proposal to the Government. 
The Alfkarleby Falls, the last of the 
Dala River falls, situated about five 
miles from the mouth of the river, are 
now divided by two islands, the Flakon 
and the Laxon, into three falls. The 
aggregate height of fall at Alfkarleby 
is, with low water, about fifteen meters. 
Beneath these falls the river flows com- 
paratively smoothly, but within the 
two and one-half miles section above 


the falls there are the Stallfors Fall, 


about 1.75 meters high, the Nygardsfors 
Fall, about 1.5 meters high, and above 
the latter the Lanfors Fall, about 8.7 
meters high. Of these falls, the State 
owns the eastern shore of the Nygards- 
fors Fall, the remainder belonging to 
the companies, 

In planning the exploitation of the 
Alfkarleby Falls it has been found that 
material advantages could be obtained 
by also exploiting the head of the two 
nearest falls, the Stallfors and the Ny- 
gardsfors, The damming of these two 
‘mall falls entails, amongst other ad- 
vantages, that of making the basin be- 
‘ween Alfkarleby and the Lanfors 
Fall available as a convenient reservoir 
for variable demands at the different 
Periods during the twenty-four hours. 
The damming of the two small falls 
Will further materially reduce the ice 
trouble, to which such shallow falls are 
subject. To utilize the fall of the river 


between the Alfkarleby Falls and the 
Sea is, at the present time at least, con- 
sidered out of the question. 

In order to realize the highest finan- 
cial result it is proposed to dispose of 
part of the power under guarantee of 
continuous delivery, and part subject to 
a cessation during the time of the year 
when the supply of water is low. The 
consumers of power will consequently 
have to be divided into two classes. The 
station at Alfkarleby ought, therefore, 
in the opinion of the Waterfalls Board, 
to be planned for a minimum consump- 
tion of 200 cubic meters of water per 
second, in addition to which comes a va- 
riable withdrawal during the twenty- 
four hours of fifty cubic meters per 
second, or 250 cubic meters per second 
all told. | 

The scheme comprises the construc- 
tion of a dam across the three branches 
of the river just above the Alfkarleby 
Falls. From the reservoir formed above 
this dam the water is to be led through 
an inlet canal, about 250 meters long, 
to the power station, which is to be lo- 
cated on the right shore. Below the 
power station a short outlet canal is to 
be constructed into the river. In con- 
nection with a bridge across the upper 
end of the inlet canal there will be an 


‘intake with sluices of the Stoney type. 


The power station, in the first stage, 
is intended to be built with a capacity 
of 18,000 turbine horsepower,. plus re- 
serve, and with the possibility of being 
extended to a capacity of 45,000 horse- 
power, plus reserve. The cost is cal- 
culated at 8,270,000 kroner, or about 
$2,250,000. The second stage, with a 
capacity of 27,000 turbine horsepower 
plus reserve, will entail an additional 
outlay of about $140,000, and the third 
stage will further swell the cost by 
some $110,000, making a total of about 
$2,500,000. 

It has already been pointed out that 
the Alfkarleby Falls boast an excep- 
tionally convenient location, Stockholm, 
for instance, lying within the 150-kilo- 
meter circle. 

Considering the claims agriculture is 
likely to make upon electrical energy 
in a not very remote future, and the 
satisfactory results recent electric iron- 
ore smelting has yielded in Sweden, 
there is reason to believe that the full 
capacity of the Alfkarleby station will 
be promptly needed. 

With regard to the financial results, 
the power station, in its first stage, is 
expected to pay its own working ex- 
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penses and interest on the capital sunk 
in it, but hardly any interest on the cap- 
ital represented by the water power it- 
self. Such return, however, may be 
fully reckoned upon when the capacity 
of the station is extended. The regu- 
lation of Lake Siljan is under contem- 
plation, a plan with this end in view 
being at present under consideration by 
the Waterfalls Board. This scheme will 
further increase the capacity of the Alf- 
karleby and other falls. 
— e 
Electric Control by Wireless. 

News of some remarkable experi- 
ments with wireless electricity comes 
from Nuremburg. The operator and in- 
ventor is a local science teacher, Christ- 
opher Wirth. His first experiments 
took place in a building where the in- 
ventor went into a room surrounded 
by thick walls, and passed electric waves 
through the wall, exploding miniature 
mines on the other side in the order 
selected by his visitors. He also fired 
off a revolver and started and stopped 
an electric motor and a steam engine 
by the same means. The demonstra- 
tions were performed in the presence 
of a special Committee of the German 
Navy League, who afterwards accom- 
panied Herr Wirth to the Wannsee 
Lake, near Berlin, where he navigated 
a‘ specially made boat from the ‘land; 
steering it in all directions without. 
visible connection, fired off guns which 
were on board, and exploded sunken 
and floating mines in the water. The 
unmanned motor-boat was then steered 
through a labyrinth of small boats, the 
gear was reversed, and she returned to 
her original position. Bengal lights and 
fireworks were also ignited by wireless. 
waves and only in the order desired. 
The wave currents were transmitted 
and received through antennae in 2 
very similar manner to that used im 
connection with receivers and transmit- 
ters in wireless telegraphy. The inven- 
tor has also applied his apparatus to 
balloons and flying machines. Thus an 
aeroplane with electric motor can be 
steered from land in all directions and 
can be made to drop bombs when re- 
quired. A somewhat similar invention 
was recently reported from New York. 
where Mark Anthony, a well known 
electrical engineer, offered his device to 
the United States Government for 
$125,000. The offer was declined, and 
it is now under the consideration of the 
French Government —Electrical En- 
gineer. 
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NATIONAL ELECTRICAL CONTRAC- 
TORS’ ASSOCIATION. 


ELEVENTH ANNUAL MEETING HELD AT 


NIAGARA FALLS, N. Y., JULY 18-22. 


The eleventh annual convention of 
the National Electrical Contractors’ 
Association was held at Niagara Falls, 
New York, July 19, 20 and 21. This 
was without doubt the most success- 
ful convention the contractors have 
ever held. Not that there was in at- 
tendance an overwhelming percentage 
of the membership, but because of the 
fine spirit of fraternity and co-opera- 
tion that was manifested between the 
contractors, manufacturers and job- 
bers gathered together. It was a no- 
table convention also for the establish- 


ment of more satisfactory relations on 
the part of the manufacturer and the 
eontractor. The closed sessions were 
devoted to discussions of important 
matters affecting the business of the 
contractor and the discussion of these 
vital matters reached into and became 
an important and interesting part of 
the open sessions. | 

The first session was called to order 
by President Marshall L. Barnes in the 
International Hotel on Wednesday 
morning, July 19. Mr. Barnes said 
that he was grateful indeed to note the 
large attendance of contractors, man- 
ufacturers and jobbers, and hoped that 
this convention would set a new mark 
with respect to establishing a closer 
community of interest between the 
several elements which should work to- 
gether in order that there might be a 
maximum of prosperity for all. 

As noted in the last issue of the 
ELECTRICAL REVIEW AND WESTERN ELEC- 


TRICIAN, the first session was devot- 


ed to the presentation of papers as 
follows:  ‘‘Credit Protection,” by 
Franz Neilson, New York City. This 
paper was read by James R. Strong. 
‘‘Proper Lamp for the Circuit,” by 
P. F. Bauder, Cleveland, Ohio. This 
paper was read by R. E. Campbell. 
The paper entitled ‘‘Co-Operation in 
the Electrical Industry’’ was presented 
by the author, Philip S. Dodd. Mr. 
Dodd called attention to several notable 
examples of co-operation which were 
now being worked out in the electrical 
industry and emphasized the necessity 
of the mutual working together of the 
central-station man and the contractor. 
Mr. Dodd explained the advantages of 
advertising electrical apparatus and in- 
stallation details in the local dailies and 
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of advertising direct to the lamp buyer. 

On July 20 there was an open session 
at 10:00 o’clock at the International Ho- 
tel. The first speaker was F. E. Cabot, 
secretary of the National Fire Protec- 
tion Association, Boston, Mass. Mr. 
Cabot made a very interesting address 
and appealed to the contractors to as- 
sist the National Fire Protection Asso- 
ciation in every way they could, not 
only in installing their electrical equip- 
ment so as to minimize the fire risk, 
but to carry this idea into their homes 
and do as much as they could, as good 
citizens, to minimize the fire waste. Mr. 
Cabot sketched very briefly the develop- 


ment of the idea of fire protection and 
the establishment of the National Elec- 
trical Code, paying a tribute to the 


great work which had been done by C. 


Í ESTRICAL 
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GROUP AT ELEVENTH ANNUAL MEETING OF THE NATIONAL 


endorsed the idea of an ‘‘electrical 
page, where all of the electrical adver- 
tising might be grouped and this ad- 
vertising supplemented by reading mat- 
ter which would further explain the ad- 
vantages of using electrical apparatus. 
Quite recently the Department of Pub- 
licity of the National Electric Lamp As- 
sociation has been directing a campaign 
in sixty-two of the principal cities in 
this country, offering to supply the 
proper reading matter and in this way 
working up an active interest between 
the central station and the local daily in 
each of these cities. A correspondence 
course projected by the Shelby Electric 
Company, of Shelby, Ohio, consisting of 
a course in practical illumination of 
twelve lessons, four on show-window il- 
Iumination and eight on store illumina- 
tion, was described. The Shelby Com- 
pany ìs also assisting the contractor to 
develop the lamp business by car- 


rying on a forty-weeks’ campaign 


M. Goddard in this connection. The an- 
nual fire waste in this country amounts 
to between two hundred and two hun- 
dred and fifty billions of dollars, and 
while the hazards have been greatly im- 
proved there is still a great deal to do. 
So far as the electrical fire hazard is 
concerned, however, it is his opinion 
that this did not amount to more than 
$50,000 a year, an almost negligible 
quantity when considering the entire 
fire waste. The small loss occasioned 
through electrical fires was due to the 
control which was exerted through the 
National Electrical Code. Mr. Cabot 
considered that this was one of the 
most powerful codes in existence be- 
cause it was universally obeyed. 

E. H. McCleary, of Detroit, empha- 
sized the importance of the statement 
made by Mr. Cabot respecting the 
amount of fire loss occasioned by elec- 
trical fires, and asked permission of Mr. 
Cabot to use this statement quite uni- 
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versally. Mr. Cabot in replying said 
that he would be very glad to make a 
formal statement substantiating his fig- 
ures in this case and said that he 
thought a closer inspection of the abso- 
lute figures would reveal a much lower 
loss than he had indicated. 

A paper entitled ‘‘The Contractor as 
a Merchant’’ was read by C. E. White- 
horne, of New York City. Mr. White- 
horne made a very interesting analysis 
of the present conditions of merchandlis- 
ing so far as the electrical contractor 
was concerned, and warmly advocated 
the establishment of electrical stores 
where complete lines of electrical sup- 
plies and fittings might be established 
and high-grade salesmen be in charge 
to look after the wants of the customer. 

In the discussion that followed the 
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New York, and was presented by A. A. 
Pope. 

The meeting of the directors of the 
National Electrical Contractors’ Asso- 
ciation was held at the’ International 
Hotel on July 18, and on Wednesday 


and Thursday following there were. 


closed sessions for the members. At the 


Thursday afternoon session the follow- ` 


ing officers were elected: 

President, M. L. Barnes, Troy, N. Y. 

First Vice-President, Ernest Freeman, 
Chicago, Ill. 

Second Vice-President, H. S. Potter, 
Boston, Mass. 

Third Vice-President, J. C. Hatzel, 
New York, N. Y. 

Treasurer, John R. Galloway, Wash- 
ington, D. C. 

Secretary, W. H. Morton, Utica, N. Y. 


a> is 


ELECTRICAL CONTRACTORS’ ASSOCIATION, NIAGARA FALLS. N. Y. 


reading of this paper there was a good 
deal of difference of opinion manifested 
with regard to the advisability of the 
contractor laying in an expensive sup- 
ply of shelf material. It had been the 
experience of some that the carrying of 
supplies was a very necessary and im- 
Portant adjunct to the contracting busi- 
hess, a8 it influenced a good deal of ex- 
tra business. The experience of others, 
however, had been unfortunate and it 
seemed to be the opinion of most, of 
those who entered into the discussion 
that there was not now a sufficient mar- 
gin of profit in the resale of electrical 
material for the contractor to devote 
much of his energy or capital to the 
establishment of salesrooms. 

The morning session was closed by 
the reading of a very interesting pa- 
Per entitled “Relations Between the 
Central Station and the Contractor.’’ 
This Paper was prepared by Arthur 
Williams, of the Edison Company of 


Sergeant-at-Arms, J. C. Sterns, Buf- 
falo, N. Y. 

The entertainment features were of a 
most delightful and varied character, 
and were thoroughly enjoyed by every- 
one. 
guests of the Association left the In- 
ternational Hotel at 3:00 p. m. in auto- 
mobiles for a long trip around the coun- 
try surrounding the beautiful Niagara 
Falls, in the custody of Emmet Flem- 
ming and O. W. Cutler. On Wednes- 
day evening there was a reception and 
dance at 9:00 o’eclock, with Mr. and 
Mrs. M. L. Barnes and Mr. and Mrs. 
P. N. Thorpe in charge. 
= At 10:30 o’clock Wednesday even- 
ing there was a Rejuvenation of the 
Sons of Jove in charge of Statesman A. 
E. Brock. A class of twenty-seven in- 
itiates were put through the ceremonial. 
Without doubt this was one of the most 
enjovable and well-executed rejuvena- 
tions that has been held for some time. 


On Wednesday the ladies and 
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The team work was very smooth, Rob- 
ert L. Jaynes, of Pittsburg, making an 
austere and imposing Jupiter, while 
Thomas H. Bibber carried off the for- 
ensic honors as Pluto. At the Joviation 
which followed a number of informal 
addresses were made and the party did 
not break up until the early hours of 
the morning. 

On Thursday evening there was a din- 
ner for the ladies, guests and mem- 
bers at the International Hotel, fol- 
lowed by a very enjoyable vaudeville 
performance. The committee in charge 
included E. D. McCarthy, E. P. MeCor- 
mick, C. F. Sterns and E. W. Mullett. 

On Thursday afternoon a great many 
of those in attendance visited the plant 
of the United States Light & Heating 
Company, at Niagara Falls, where the 


' 
TF 
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‘‘National’’ storage batteries are made. 


_ The company’s fine plant was thrown 


open for inspection and every detail of 
manufacture was explained to those 
visiting. The party was conveyed from 
the International Hotel to the works 
and back again in powerful commercial 
trucks, the motive power being fur- 
nished by ‘‘National’’ batteries, and 
were provided with refreshments and 
cigars and cigarettes at all stages of 
the visit. The reception party included 
W. L. Bliss, chief engineer; W. P. Haw- 
ley, A. H. Ackerman, A. O. Heister, and 
Alexander Russell. 

Friday, July 21, was devoted to vis- 
its to the New York power house of the 
Niagara Falls Power Company, a trip 
over the Gorge Route of the Niagara 
Falls Railway, and a baseball game at 
the Catholic College grounds of Niagara 
University. The baseball game was 
highly enjoyable and the Western team 
were victors by a score of nine to six. 


- 
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ALTERNATING CURENT VERSUS 


DIRECT CURENT FOR USE ON 
BOARD SHIP.' 


BY S. M. ROBINSON.” 

At first sight it would seem that the 
advantages of alternating current dis- 
appear on board ship, since the main 
advantage—that of more economical 
power transmission for long distances 
—does not hold here. However, the 
electrical installation of a battleship is 
such a complicated problem that it finds 
no parallel elsewhere, and it has to be 
considered in detail to determine which 
system is the better. In order to do this 
it will be necessary to enumerate the 
electrical appliances used on board 
ship, and also to consider the wiring of 
the ship. 


The following list comprises most of 
the electrical apphances to be found on 
one of our new battleships: 

Four 300-kilowatt generating sets. 

Two 4500-watt ‘motor-generator sets 
for interior communication; voltage 16 
to 20. 

Two 500-watt motor-generator sets 
for telephones; voltage 16 to 20. 

Two 25-watt dynamo-motors for tele- 
phone bells; voltage 75, frequeney 163. 

Two 1.5-kilowatt) = motor-generator 
sets for turret danger-zone signals; 
voltage 125, frequency 60. 

Two small motor-generator sets for 
turret tell-tale system; voltage 20. 

One small motor or motor-gencrator 
set for the howlers. 

One 9-kilowatt motor-generator set 
for wireless telegraphy: voltage 110, 
frequeney 500. 

Numerous one - quarter - horsepower 
ventilating sets. 

Four -horsepower jacking motors 
for turbine ships. 

Twelve 45-horsepower motors for 
forced-draft blowers. 

Eight motors for machine shop, rang- 
ing from 0.75 to 7.5 horsepower. 

The time-firing device. 

Twelve 40-horsepower motors for the 
turret ammumtion hoists. 

Twelve 3.5-horsepower motors for 
breech closing. 

Twelve 10-horsepower motors for the 
rammers, 

One 12-horsepower motor for the san- 
itary pump. 


Six small motors for use in the gal- 


1 Abstracted from Proceedings of the United 
Slates Nawal Dastitute, Jane, 1941. 


2 Lieutenant, United States Navy, 
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ley, ranging trom 0.25 to 2 horsepower. 

Two 3-horsepower motors for fresh- 
Water pumps. 

Fan motors for the ventilating sys- 
tem, ranging’ from 1.75 to 11 horse- 
power. 

Two 40-horsepower motors for hoist- 
ing for the boat cranes. 

Two 30-horsepower motors for turn- 
ing for the boat cranes. 

Seven 35-horsepower motors for deck 
winches. » 

Four 4-horsepower motors for fire- 
room elevators. 

Seventeen three-quarter-horsepower 
motors for the long-arm system. 

One 6-horsepower motor for the laun- 
dry. 

Fourteen 3-horsepower motors for 
the chain hoists. 

Four 4-horsepower motors for the 
ammunition conveyors. 

Twelve 35-horsepower motors for 
turret turning. 

Twelve 15-horsepower motors for 
gun elevating. 

Electrice ranges of 190 and 380 horse- 
power. 

Electric bake oven of 20 horsepower, 

Searchlights taking 120 amperes at 
about 50 volts. 

Incandescent lamps. 

The motors of the ship can be rough- 
ly divided into four classes: 

(1) Those not requiring large start- 
ing torque, nor variable speed, but re- 
quiring good speed regulation with 
change of load. These are the motor- 
generator sets, fan motors, portable ven- 
tilating sets, time-firing-device motor, 
small motors in the galley, laundry mo- 
tor, turret-trainmg and = gun-elevating 
motors when equipped with Waterbury 
Tool Company’s method of speed con- 
trol. 


(2) Those requirmg considerable 
starting torque, but not requiring vari- 
able speed. These are the pump mo- 
tors, motors for the long-arm system, 


chain-hoist motors, ammunition-con- 


vevor motors, and turret ammunition- 
hoist motors when arranged to run 
continuously, as they are on the new 
ships. 

(3) Those requiring considerable 
starting torque and a speed falling off 
considerably with increase of load. 
These are the deek-wineh motors and 
elevator motors. 

(4) Those requiring a variable speed, 
either large or small starting torque, 
and reversibility. These are the ma- 
chine-shop motors, hoisting and turn- 
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ing motors for the boat crane, rammer 
motors, foreed-draft blower 
and jacking motors. 

Let us take up this list in detail to 
see Whether alternating current is suit- 
able. The generators would be of the 
three-phase type, giving 125 volts as at 
present, and sixty cycles frequency. 
This frequency would be suitable for 
both motors and lights. The three- 
phase system would be used in prefer- 
ence to other polyphase systems, as it 
gives a simpler wiring arrangement; 
the single-phase system is not flexible 


enough and is not adapted for all mo- 
tors. 


Motors, 


ln a three-phase, sixty-cyele, alter- 
nating-current system the motor, to ful- 
fill the requirements of the four classes 
of motors used on board ship, would 
be the induction motor in some form. 

The different forms of this motor 
adapted for the four classes of service 
required on board ship would be: 

(1) For elass one, a squirrel-cage 
motor with a very low-resistance rotor; 
it would have small starting torque, 
small slip and high efficiency. 

(2) For elass two, a squirrel-cage 
motor with a higher resistance in the 
rotor windings; it would have a fairly 
large starting torque, variation of speed 
with load would not be considerable, 
and the efficiency would be fairly good. 

(3) For elass three, a squirrel-cage 
motor with a high-resistance rotor; it 
would have very large starting torque, 
large slip, great drop in speed with 
increase of load, and low efficiency. 

(4) For class four, a definite wound 
rotor, with variable resistance m the 
armature; it could be arranged to give 
maximum torque at starting: the slip 
and efficiency would depend on the 
amount of the resistance used. 

Each of these motors would perform 
its duty ina perfeetly satisfactory man- 
ner in every wav. Those with high- 
resistance rotors would be inefficient 
electrically, but they are only used ìn- 
termittently, and, for that matter, the 
Hirect-current motors used for the same 
purpose wonld, as a rule, be inefficient. 
The actual performance of the work 
would be entirely satisfactory and 
most of the motors highly efficient. 

There is another form of alternating- 
eurrent motor whieh would be useful 
for some purposes on board ship. Itis 
a recent modification of the single-phase 
series motor. It has a stationary arma- 
ture and commutator, which are just 
like those of a direct-current machine 
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in their relation to each other, but the 
commutator is separate from the arma- 

ture and may be situated any distance 

from it. The brushes on the eomimu- 
tator are supplied with single-phase al- 
ternating current dnd they are re- 
volved, either by hand or by a small 
motor, thus producing a revolving and 
pulsating field in the armature. The 
rotor consists of a drum with one short- 
circuited coll on it. This coil keeps step 
with the brushes as they revolve. The 
action of the motor is practically the 
same as that of a transformer, so that 
when the brushes are stopped the cur- 
rent supplied to them will be very 
small, being only the magnetizing eur- 
rent. The amount of torque developed 
at starting will vary with the load; 
the speed will be independent of the 
speed of the generator and will depend 
solely on the speed of the brushes. The 
efficiency is slightly lower than that of 
polyphase motors and the power-factor 
is higher, 
e This motor would be very suitable 
for a steering engine, since it has the 
advantage that when the brushes stop 
rotating the motor becomes a genera- 
tor, giving a very powerful braking ac- 
tion that is obtained in direct-current 
machines only at the expense of con- 
siderable complications. 

For turret work it would be an ideal 
form of motor, as it would be equiva- 
lent to hand training and elevating 
without any of the disadvantages of 
the latter. It would also have the ad- 
Vantage that it could be operated by 
direet current from storage batteries if 
these were installed in the turrets for 
an auxiliary power supply. If used in 
this way there would be two coils on 
the rotor, and the second one would be 
short-circuited only when using direct 
current. The storage batteries would 
be charged from the power circuit 
through a mercury-are rectifier. 

This motor could be used on three- 
Phase mains without any difficulty. 

Next consider the wiring of the ship. 
There are the power and light mains 
with the branches tapped otf from 
them. The following smaller lines are 
abo energized by generator voltage: 
General-alarm gongs. 

Cease-firing gongs, 

Helm angle indicator. 

Steering telegraph. 

Engine-revolution telegraphs. 

Steering emergency signai. 

Conese indicator. 

Ammunition-hoist indicator. 


rooms. 
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Electrie-whistle operator. 

Anchor handling and 
gongs. 

Range and deflection instruments. 

Spotters’ information cireuit. 

Sub-operators’ information circuit. 

Bells and buzzers for salvo tiring. 

Gyro indicators. 

Torpedo-firing circuit. 

Water-tight door signals. 

Howlers. 

The following lines are energized by 
motor-generators : 
Interior communication motor-genera- 
tors. 

Call bells for voice tubes and state- 


boat hour 


Fuel-oil tank indicators. 

Fire-alarm system. 

Fire-room and engine-room telephone 
call bells. 

Magazine temperature indicators. 

Refrigerator-room temperature indi- 
cators. 

Telephone motor-generators. 

Telephone circuits. 

Ship’s telephones. 

Fire-control telephones. 

Maneuvering circuit. 

Fire-room and engine-room circuit. 
Special motor-generators. 

Turret danger-zone circuit. 

Turret-tell-tale circuit. 

Gun-firing and sight-lighting circuit. 

Givro-compass circuit. 

Shafts furnish power. 

Shaft-revolution-indicator circuit. 

As arranged on the new ships, these 
circuits all lead to a central switeh- 
board. 

For all these circuits except one al- 
ternating current is suitable; in a num- 
ber of cases it is necessary and is al- 
ready in use, as shown by some of the 
motor-generator sets. For the telephone 
circuit alternating current is not suit- 
able, and a motor-generator supplying 
direet current could be used as at pres- 
ent. A better plan, however, would be 
to use duplicate storage batteries, using 
these alternately, and charging them by 
means of a mercuryv-are rectifier; a bat- 
tery is more suitable for telephone work 
as it has no seratehing of brushes or 
hammering noises to transmit to the 
telephone. 

For the 
changer would have to be used, for, al- 
though alternating current is used for 
this work, the commercial frequeney of 
sixty is found to be not so efficient as a 
frequency of 500. 


Wireless sets, a frequency 
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For the searchlights, alternating cur- 
rent would be used, but it would be 


transformed to the proper voltage in- 


stead of using a very large and waste- 
ful rhecstat, as is done at present; a 
constant-current transformer would hbe 
used for this purpose. 

The lighting cireuit of the ship would 
be wired as a single-phase circuit. 

In looking over the ship’s complete 
Installation, it will be noticed thet a 
great variety of voltages exist, requir- 
ing a great number of motor-genera- 
tors; also that alternating current is at 
present used in a number of cases; and 
also that, on account of the desirability 
of suitably locating the motor-genera- 
tors, it becomes necessary to make all 
cireuits extend practically throughout 
the ship. If alternating current were 
substituted, all these motor-generators 
could be replaced by transformers, 
which, on account of their small size 
and rehability, could be placed where- 
ever ìt is necessary to run a circuit. 
Thus many of the circuits could be lo- 
cahzed, doing away with much wiring; 
also, if it should become desirable to 
add new circuits, this could) be done 
very readily and without installing mo- 
tor-generator sets.. The first cost and 
cost of upkeep would be reduced and 
the care necessary for maintenance 
would be much less; by removing a 
great many of the small circuits a fruit- 
ful souree of grounds would also be re- 
moved. 

The generators themselves would be 
simpler and cheaper machines if of the 
alternating type; they wovid also be 
especially suited to the turbine drive 
and less hable to most troubles gener- 
ally than the direct-current generator, 

In the case of the motors, the advan- 
tage is still more pronounced; while 
having an efficiency equal to or better 
than a direct-current motor, the indue- 
tion motor is more compact, requires 
much less attention, costs less for main- 
tenance, and is far less Hable to break 
down. 

Some minor advantages of alternat- 
ing current are: less trouble with 
switches on account of arcing and burn- 
img, non-magnetic leads, less corrosive 
effect, more reliable circuit-breakers, 
and less danger of installation break- 
downs resulting from circuit-breaker 
operation, 

To sum up the advantages of the 
alternating-current system, it seems to 
be cheaper, simpler, more reliable and 
to require less care and attention, 


ELEMENTS OF POWER-STATION 
DESIGN.—XXXVI. 


ORGANIZATION AND FINANCE. 


BY W. B. GUMP. 


The organization and management of 
a power enterprise is the very founda- 
tion of its success or its failure as a 
financial undertaking, assuming at the 
start that the. power market is not lack- 
ing in any of the essential factors which, 
when taken collectively, justify the ìn- 
vestment in the property. 

Too often the management is short- 
sighted to the extent that the plant (or 
system of plants) is slighted in the be- 
ginning, or after its operation begins, 
the organization in direct charge being 
composed largely of cheap and incom- 
petent help. In the majority of cases it 
will be found that where one of these 
conditions exists, the other naturally ac- 
companies it; in other words, a project 
which is carried on cheaply and poorly 
in the start is apt to continue the same 
policy until the personnel is entirely 
changed and a new management takes 
hold of the property. 

The engineering fraternity at large 
has a keen appreciation of engineering 
efficiency, but it is a difficult task to in- 
culcate this feeling in the mind of the 
layman. On every hand the executive 
heads of large factory organizations, and 
power systems as well, are using their 
efforts in every possible channel, except 
the correct one, to keep down the cost of 
operation. 

It is clear then that the most flagrant 
faults of the average non-technical man- 
ager are: 

(1) The installation of inefficient and 
unappropriate apparatus. 

(2) The employment of cheap and in- 
competent labor. 

These factors are quite common in 
manufacturing establishments. One of 
the chief causes is due to the fact that 
the selection of machinery for the gen- 
cration of power is left largely to the 
factory superintendent, who. though a 


good organizer of labor, is seldom, if 
ever, equipped as a power-plant econo- 
mist. In the majority of cases of this 
kind the general manager finally passes 
upon the machinery, incorporating some 
of his own ideas in the way of an instal- 
lation which is cheap as to first cost, and 
inevitably most expensive in cost of 
operation. To begin with, there is the 
lamentable fact that the machinery sales- 
man has prevailed upon the manager, 
selling him a plant equipment which 
may, or may not, be best adapted to the 
operating conditions in hand, and, when 
there are no absolute guarantees as to 
fuel economy, the responsibility of the 
machinery house is ended as soon as the 
machinery has been delivered and 
erected. 

The importance of a well organized 
system of management cannot be over- 
estimated. In order to bring this about, 
it must be conceded that first-class em- 
ployees are necessary. While high-class 
help means a high pay roll, it also means 
economy in the total cost of operation, 
provided the organization is not out of 
proportion to the demands of the enter- 
prise. This works both ways; that 1s, 
a very poor or a very elaborate organiza- 
tion will increase the cost of a given 
sized undertaking. The problem, there- 
fore, is to ascertain how far we can go 
in order to reach the maximum commer- 
cial efficiency and hence the minimum 
total cost of operation. 

In considering the economies of a 
power enterprise it will be convenient 
to compare both steam and hydroelectric 
properties, treating them with respect 
to their individual items, such as: 

(1) Rated output. 

(2) Load-factor. 

(3) Investment. 

(4) Fixed charges. 

(5) Operating cost. 

(6) Depreciation. 

(7) Obsolescence. 

The rated output designated as item 
(1) is understood to mean the normal 
kilowatt rating of the plant or group of 
plants considered. It is evident that the 
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rated output of station equipment should 
be definitely related to the station load- 
factor. When considering a single 
plant, we usually find at its inception 
that the initial load is quite uncertain, 
and the first installation is dependent 
upon probable rather than actual load- 
ing. The term ‘‘load-factor’’ as used in 
the present case will be understood to 
mean the station load-factor, or the av- 
erage daily kilowatt load for twenty- 
four hours divided by the rated capaeity 
of the station. 

The initial investment should necessar- 
ily provide for immediate extensions with- 
out altering the original building. Un- 
der these conditions (those of a single 
station just beginning its career) the 
cost per unit of rated output is likely 
to be comparatively high, while in a 
large power system having a number o! 
plants the investment per unit of sta-. 
tion output may be small when consid- 
ered as a whole. Again, the load-factor 
must be taken into account. However, 
the latter case as a rule presents (or is 
capable of presenting) a better load- 
factor than a single plant; particularly 
a lighting plant with practically no pow- 
er load. 

Let us consider first, in a general way, 
the investment costs with reference to 
water power. “The usual water-power 
opportunity involves a heavy initial in- 
vestment per unit of rated output as 
compared to steam power, assuming that 
the steam plant is located at the point 
of utilization. This fact was pointed 
out in the first chapter in which the 
relative average costs were referred to. 

Reverting to the first’ comparison 
made, we see that the most attractive 
feature of water-power development is 
the absence of the fuel item. This item 
is the most expensive one in connection 
with steam-plant operation, as will be 
seen later. 

Nevertheless, the interest charge on 
the capital invested in a hydraulic de- 
velopment will in many cases offset the 
advantage of eliminating the fuel item, 
and will show the practicability of steam 
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power in a striking manner; not infre- 

quently to the sorrow of those advocat- 

ing hydroelectric power. 

The fixed charges as ordinarily con- 
sidered include the items which do not 
vary with the output, but are constant. 
These items are: 

(1) Investment costs. 

(2) Administration charges. 

The first comprises interest on the in- 
vested capital, taxes, insurance, depre- 
ciation of the equipment, and a reserve 
fund covering amortization. 

The administration charges embrace 
the rental of offices, the salaries of offi- 
cers of the organization and like over- 
head expenses. 

The operating cost is made up of 

(1) Salaries of employees. 

(2) Cost of fuel (except in hydraulic 
plants). 

(3) Cost of supplies. 

(4) Cost of repairs. 

The effect of the load-factor on the 
cost of power may be seen from the ac- 
companying curve, which is reproduced 
with due courtesy to Prof. G. F. Geb- 
hardt’s book on ‘‘Steam Power Plant 
Engineering.’’ Here it will be seen that 
the total fixed charges take the form of 
a straight horizontal line, while the op- 
erating costs per unit output decrease 
as the load-factor increases. 

Depreciation has been given as a sep- 
arate item, but is, of course, included in 
the investment costs. It is a factor of 
such great importance that a discussion 
of it is believed to be justified. Depreci- 
ation is generally understood to mean 
the rate of decrease in value of an equip- 
ment. When reckoned on this basis, 
the rate of depreciation due to wear and 
lear is a fixed percentage per annum of 
the original cost. For example: if the 
useful life of a steam engine is twenty 
years, the depreciation is five per cent. 
Strictly speaking, the same engine may 
be made to operate for thirty years, and 
on this basis the depreciation would be 
three and one-third per cent. However, 
if we consider that at the end of twenty 
years the engine has only scrap value, 
and should be replaced by new appar- 
atus, the actual depreciation would be 
five per cent of the sum which is made 
"p of the original cost of the engine ìn- 
stalled, less the serap value. This differ- 
ence is known as the wearing value. 

If we look at depreciation from the 
pomt of view of the owner and capital- 
a it is customary to set aside a cer- 
tain sum each year, which, if allowed to 
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draw interest, wìll, in a fixed number 
of years, equal the cost of replacing the 
apparatus so depreciated. The sum so 
laid by is termed a sinking fund or am- 
ortization fund, and it usually is reck- 
oned at compound interest. 

The equation expressing depreciation 
in terms of useful life and rate of in- 
terest was given in a former chapter but 
may be repeated here: 
in which 

_ 100r 


“(Ltn a 
. D = rate of depreciation in per cent 


of first cost, 

r = rate of interest, 

n = assumed life of apparatus. 

This formula is based upon interest 
which is compounded annually, and also 
upon the assumption that at the end 
of n years the apparatus has reached 
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zero in value. It is evident, therefore, 
that under other conditions the equation 
must be modified. 

The item known as obsolescence refers 
to the state of machinery which is su- 


perseded by an improved type, making: 


the original machinery obsolete as far 
as efficiency is concerned. An example 
of obsolesence is seen in the case of 
reciprocating-engine plants which have 
improved their efficiency by the adoption 
of steam turbines, the engines becoming 
obsolete. 

The organization of a power enter- 
prise evidently has its beginning in the 
original development of the property. 
The financiers and promoters generally 
form the nucleus of the subsequent or- 
ganization as a power company, direct- 
ing the operation and management of 


the system. The importance of a first- 
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class system of accounting cannot be 
overestimated. Too often this part of 
the administration is weak, and in many 
systems the true cost of power is not 
known within 100 per cent. This fact 
seems to be due to lack of knowledge of 
all of the factors to be included in com- 
puting power costs, and not infrequently 
to negligence or carelessness in consid- 
ering these items. 

It cannot be disputed that those di- 
rectly connected with the management 
should be qualified technically as well 
as commercially. 

It may be stated here, that the en- 
gineer of today is called upon to com- 
bine business with his engineering, and 
he is, therefore, better able to grasp the 
business end than the business man to 
comprehend the technical side. The en- 
gineer will, therefore, appreciate the 
opportunities to reduce the cost of op- 
eration to a greater degree than is gen- 
erally shown by the non-technical busi- 
ness man. It is not out of place to call 
attention to the fact that commerce con- 
trols engineering. This is the most im- 
portant reason why the engineer of to- 
day should be a thorough commercial 
man. Armed with a combination of 
both the technical and the commercial, 
he is able to meet the situation far bet- 
ter than he could hope to do by depend- 
ing upon either one of these qualifica- 
tions. 

COMPARISON OF STEAM AND HYDRAULIC 

PLANTS. 

Let us now compare the financial pro- 
gram of a given hydroelectric develop- 
ment with that of a steam plant of sim- 
ilar rating. We may safely assume that 
the first cost per kilowatt of hydroelec- 
tric power will generally range between 
$100 and $300. These figures refer to 
the cost per kilowatt of rated output 
delivered to the switchboard within the 
plant. The higher figure ($300) is un- 
usual, and not a few cases arise where 
the cost runs below the first figure. 

For convenience, we shall consider a 
plant of 10,000 kilowatts rated capacity. 
For the hydroelectric plant it will be 
fair to assume a first cost of $120 per 
kilowatt. Allowing ten per cent loss 
in transmission, including losses in 
transforming apparatus, we have 9,000 
kilowatts available at the point of de- 
livery. The corresponding steam plant 
will, therefore, also be considered to 
have 9,000 kilowatts maximum capacity. 
We shall assume a yearly load-factor of 
forty per cent. This is fairly high but 
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is consistent with a plant of the ca- 
pacity named, if such a plant supplies a 
fairly large percentage of power in pro- 
portion to its lighting load. A plant of 
this nature would not likely be reliable 
the year round without a relay plant, 
preferably steam, which must be includ- 
ed in the investment. 

It will be remembered that the work- 
ing capacity of a hydroelectric plant 
must equal the peak load. while a steam 
plant may be rated to take only the av- 
erage, and accommodate the peak by 
means of its reserve in the shape of 
overload capacity. If both the steam 
and the hydraulic plant are reckoned on 
exactly the same basis. the capacity re- 
quired is necessarily measured by the 
maximum or peak load. Since the kilo- 
watt rating of the steam plant, however. 
is ordinarily based on the average load, 
a more compact layout is secured than 
would otherwise he the case. This sit- 
nation necessarily favors the steam 
plant. and tends to decrease both the 
first cost and operating expenses. 

From the assumption given the rat- 
ing of the hydraulic plant is based on a 
station capaeity of 10,000 kilowatts at 
the generating end, and 9,000 kilowatts 
at the receiving end or substation. The 
steam plant (assuming that steam tur- 
bines are installed) will have a normal 
rating of 7.500 kilowatts, with a eon- 
tinuous overload of twenty per cent. A 
steam-turbine plant of this capacity 
should not exceed $100 per kilowatt of 
rated capacity. Comparing now the first 
costs we see that the hydroelectric gen- 
crating plant wil! cost $1,200,000 to in- 
stall. while a steam turbine plant of the 
same output costs $750,000 complete, or 
only five cighths that of the hydraulhe 
nlant. 

Considering a single generating sta- 
tion in ether case, we find that the 
steam plant may distribute direetly to 
the consumers, while the hydroelectric 
plant must operate through a substation. 
It is, therefore, entirely proper to charge 
the hydraulie plant with the cost of 
transmission lines and substation, as 
these virtually become a part of the gen- 
erating plant. 

If the hydraulie plant requires a relay 
steam plant, its cost should be included 
in the cost of the hydroelectrie property. 
Let us suppose in this ease that the min- 
imum flow provides for 4.000 kilowatts. 
With a station load-factor of forty per 
eent, the average load at the consumers’ 


end is 3,600) kilowatts. The auxihary 


steam plant would require a capacity of 
3,000 kilowatts rating with, say, a guar- 
anteed overload capacity of fifty per 
cent. 

Let .us assume that the distance be- 
tween the hydroeleetric plant and its 
substation is fifty miles. This demands 
a transmission line costing not less than 
$150,000. This portion of the invest- 
ment will necessarily be included, and 
its cost, interest, and depreciation must 
be duly taken into account. 

It seems necessary here to mention 
the fact that the usual scheme of devel- 
opment program falls short of making 
the proper allowance for the financial 
burden. Some of the items not consid- 
ered, or insufficiently considered, in the 
preliminaries are: 

(1) The cost of construction of dams. 
retaining walls and other works. 

(2) Unreliable values for 
used in construction. 


material 


(3) Additions or extension. 

(4) Improper or insufficient knowl- 
edge of engineering details, which de- 
termine the nature of construction best 
suited to the environment. 

These items refer especially to water- 
power undertakings, and are embraced 
under two general headings: 

(a) Physical equipment, or the con- 
struction. 

(b) Organization and finance. 

The first should account for the build- 
ing of every part of the plant, including 
all temporary construction, alterations 
during construction, and extensions or 
improvements usually regarded as be- 
longing to ‘‘extras.’’ 

The second item considers the eost of 
promoting the development, the cost of 
organizing, interest on bonds during 
construction, operating costs, plus the 
excess interest on bonds before plant 
begins to return dividends, and finally 
a sum to be used for working capital. 

In preparing estimates of proposed 
developments the above factors must be 
weighed with extreme care, in order to 
determine as closely as possible the val- 


ue of the property. The unfortunate 


fact is too often revealed that the own- 
er or financier is reluctant to take up a 
proposition which shows the cost to be 
above a more or less arbitrary value: 
consequently the mexperienced promo- 
ter will not let himself or his associates 
believe that the profits cannot he as 
glaring as they are made to appear | 

In order to arrive at definite eonclu- 
sions with reference to the plant as- 
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sumed, it is well to tabulate the items in 
detail which belong to each type of sta- 
tion. Those of the hydroelectric devel- 
opment are assumed as follows: 


COST TO ORGANIZE AND FINANCE. 
Organization, promotion, water 
VISDUS.(OlCe arien EAr EEAS $ 100,000 
Interest on bonds during construc- 


tion at 5 per cent of face value.. 110,000 
Excess bond interest and operat- 


ing cost above earnings for one 
year 


EE A E E E me Canes 20,000 
Cost of advertising, etc., previous 

to earning period .............. 10.000 

$ 240.000 


ESTIMATED COST OF EQUIPMENT INSTALLED, 
Hydroelectric station, 10,000 K. W. 
capacity at $120 per K. W...... $1,200,000 
Substation, 9,000 K. W. capacity. 
at $7 per K. W. 


be Acted EENE 63,000 
Transmission line, 50 miles, with 
suitable telephone lines and 
switching equipment .......... 150,000 


Reserve steam plant, 3,000 K. W. 
capacity, at $100 per K. W..... 300,000 
Mistakes, accidents, business and 
legal advice, etc., at 7 per cent.. 84,000 


$1,797,000 

YEARLY FINED CHARGES. 

Interest on capital invested in 
equipment at 6 per cent........ $ 102,780 


Taxes, insurance, depreciation, 4 
per cent 


EEN E EEE Rees 67.520 
Administration charges .......... 25,000 
$ 195.300 
YEARLY COST OF OPERATION. 
Superintendence and labor in gen- 
erating plant .................. $ 6,000 


Maintenance of generating plant.. 2,000 
Operation and maintenance of 


transmission system and sub- 
Station. ceee cn EE canned 10,000 


Operation and maintenance of 
steam relay plant .............. 35,000 


$ 53,000 


Total annual cost ........... $ 248,300 


Let us now consider the steam plant. 
Here, the matter of organizing and 
financing differs materially from that of 
the hydroeleetrie plant. In fact, the 
power market in the average case is 
quite definitely defined by the time the 
power project is contemplated and there 
remains only the capital to be procured 
for completing the design and proceed- 
ing with the construction. 

Basing caleulations on a steam plant 
having the same maximum capacity as 
the hydroeleetrie substation, namely, 
9.000 kilowatts. we may consider the 
normal rating 7,500 kilowatts. 

We may now tabulate the items be- 
longing to the steam plant thus: 


COST TO ORGANIZE AND FINANCE. 


Organization, promotion, ete....... $ 40.000 
Interest on bonds during construc- 
tion, 5 per cent of face value.... 30,000 


Excess cost above earnings for one 
year 


sagt teed eas GG olive tered tak Gt eat 12,000 

Cost of advertising previous to earn- 
Mme period. orriei siee eee eta 10.000 
$ 92,000 
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ESTIMATED CUST OF EQUIPMENT INSTALLED 


Steam power station, 7,500 K. W. 

rated capacity with 20 per cent 

continuous overload (9,000 K. W.), 

complete installation at $100 per 

RoW E E ieee eee Saude eee $750,000 
YEARLY FINED CHARGES. 


Interest on investment at 6 per cent.$ 45,000 


Taxes, insurance, depreciation, 7 
per cent tice cn Blow 4 yee d ae oereaeee aoarenk 56,000 
Administration charges ............ 14,000 
$115,000 

YEARLY COST OF OPERATION. 
Superintendence and labor......... $ 10,000 
Maintenance ........ 0.00 cece eee eee 4,000 

Fuel—coal at $2.50 per ton of 2,000 

lbs., 31,536,000 K. W. hrs., 3 Ibs. 
coal per K. W. hr.......... eee 118,260 
$132,260 
Total annual cost ............ $247,260 


Comparing these figures we find a 
credit to balance of $1,040 per year in 
favor of the steam plant. When we 
consider the question of continuous serv- 
ive it is not unreasonable to state that 
the steam plant is generally superior, 
from the fact that there are no long- 
distance transmission lines which con- 
tribute to interruptions regardless of the 
character of the generating station and 
substation, 

The above example assumes a first- 
class steam-turbine plant which is han- 
dled by a thoroughly competent operat- 
ing force. It will be noted that taxes, 
insurance and depreciation are reckoned 
aggregately at seven per cent. This fig- 
ure would likely be regarded as too low 
in the average plant. However, the same 
item corresponding to the hydroelectric 
plant. four per cent, may also be low, 
and in practice doubtless is low. These 
would, therefore, balance each other as 
far as the final result is concerned. 

It is unquestionably correct to assume 
a higher administration cost for the hy- 
droelectri¢ plant than for the steam 
plant. This is because the office of the 
latter is concentrated, while the hydro- 
electric enterprise requires several offi- 
ces, or at least several forces of em- 
plovees in connection with the several 
“mmnunities to which it is related. 
Moreover, the legal expenses, cost of ad- 
vertising anfrental are apt to be con- 
‘iderably greater and must be adequate- 
Iv provided for. 

SELLING AND DISTRIBUTING POWER. 

The foregoing examples serve to 
show roughly the first eosts and operat- 
ug expenses, respectively, of hydroelec- 
trie and steam power produced at the 
Witchboard ready for distribution. In 
order to arrive at the cost to produce 
, Power at the terminals of the consumer 
we must ascertain as closely as possible 
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the cost to install and maintain the dis- 
tributing system. 

Let us first compute the cost per kilo- 
‘watt-hour at the switchboard, since this 
is the basis of caleulation usually de- 
sired. For either plant we have the gen- 
eral equation: 

Cost per kilowatt-hour equals 

Total yearly cost X 100 


Load-factor X capacity of station X 8,760 
For the hydroelectric plant this is 
24,830,000 -%, 31,536,000 = 0.0079 

or 0.79 cent per kilowatt-hour at the 

switchboard. 

For the steam plant it is 

24,700,000 / 31,536,000 
eent per kilowatt- hour. 

With a station load-factor of fifty per 
cent this cost would be reduced to 0.7 
cent per kilowatt-hour, while that of the 
hydroeleetrie station would run consid- 
erably below this figure, This shows that 
with a load-factor exceeding forty per 
cent, the hydroelectrie plant can under- 
sell the steam plant. This is due to the 
higher proportionate cost of fuel and 
maintenance of the latter. In other 
words, the fuel cost, maintenance and 
depreciation of the steam-power plant 
increases faster than the corresponding 
operating costs of the hydroelectric 
plant. Therefore, a hydroelectric trans- 
mission plant with a high load-factor 
should be able to show better profits 
than a similar steam plant unless the 
cost of fuel is abnormally low. 

In computing the cost of distribution 
we are confronted with some very per- 
plexing problems. The first one is the 
question of franchises, rights of way, 
and kindred legal matters. Following 
these problems is the cost of installing 
and maintaining the overhead and un- 
derground distributing mains and ac- 
cessories to meet the needs of all imme- 
diate and future consumers. 

Let us assume that the distributing 
system will eost $100,000 to install. If 
we allow $25,000 for extras, such as le- 
gal expenses, ete., the initial investment 
is $125,000. Interest on this amount at 
six per cent is $7,500 per year. The cost 
of maintaining the system involves the 
employment of solicitors, collectors, ac- 
countants, linemen, and a meter depart- 
ment, having its meter testers, trouble 
men, ete. These, plus the cost of genera- 
tion, must be paid for by the consumers. 

Assuming that the cost of all of these 
items is $1,000 per month, and that there 
are, say, 15,000 resident consumers for 
lighting, it would be advisable to make 


= 0.785 
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a charge aceording to a minimum rate, 
based upon fixed charges. The fixed 
charges per month, including interest 
cost are figured thus: 

7500/12 + $1,000 = $1,625. 

It is noted that the cost of hydroelec- 
tric power at the switchboard averaged 
0.79 cent per kilowatt-hour. This, of 
course, must be added to the cost of dis- 
tribution. ‘The total operating cost per 
month for the hydroelectric property is 

$248 300/12 + $1,625 = $22,316. 

Suppose there are 1,000 consumers, 
each having a power load exceeding 900 
kilowatt-hours per month, or a total of 
500,000 kilowatt-hours per month. 

If 16,000 customers must pay a total 
of $22,316 per month in addition to a 
profit of, say, twelve per cent per an- 
num, the minimum average charge per 
month per consumer is 
$22,539/16,000=$4$1.40 (approximately). 

If 500 power consumers should take 
1,000 kilowatt-hours per month, they 
should, of course, pay less per kilowatt- 
hour than those consuming only 200 
kilowatt-hours. It is evident then that 
the small (resident) consumer should 
pay the largest price per unit, since the 
cost and upkeep of the equipment per 
individual is proportionately large where 
the power consumed is small. 

Without going further into the math- 
ematical investigation of lighting and 
power rates, we may draw the conclu- 
sion that a well organized hydroelectric 
property having a fairly high curve 
load-factor, say, thirty-five per cent or 
above, is generally a success financially, 
and when we compare such a property 
with steam power of similar capacity, 
we must look most carefully into the 
fuel item, the Joad-factor, and other 
items affecting the operating cost which 
are not so serious with the hydroeleetrie 
plant. 

However, the hydroeleetrie undertak- 
ing is equally uncertain where the eon- 
ditions of the power market and the cost 
of launching the project are not fully 
determined. 

It may be said in conclusion that the 
most successful eleetrieal properties of 
such capacity as is herein cited are made 
up of a combination of steam and hydro- 
electrice generating plants. This com- 
bination is usually such as to “round 
out” the power system by supplying the 
best features of both types. and it fur- 
nishes the ablest assurance against se- 
rious interruptions in service., 


(THE END.) 
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German Regulations for Photometry of 
Electric Lamps. 

At its last annual meeting the So- 
ciety of German Electrical Engineers 
(Verband Deutscher Elektrotechniker ) 
adopted standard codes of regulations 
for photometering incandescent and are 
lamps. The first of these has to do with 
the measurement of the mean horizontal 
candlepower of incandescent lamps and 
is substantially as follows: _ 

MEAN HORIZONTAL’ CANDLEPOWER. 

By candlepower of an incandescent 
lamp is understood, unless otherwise 
specified, the mean candlepower in a 
plane perpendicular to the axis of the 
lamp and passing through the middle 
of its filament or light source. This 
candlepower is designated as the mean 
horizontal candlepower, since the axis 
of the lamp is usually vertical during 
the measurement. 

The mean horizontal candlepower is 
determined by the rotating-lamp meth- 
od. For this purpose the lamp to be 
measured is rotated about its axis 
placed in a vertical position by means 


of a rotation device. The speed of ro- — 


tation is to be so chosen that no trouble- 
some flicker results in the photometer 
and no dangerous bending of the lamp 
filament takes place. If it is impossible 
to avoid the latter, then another method 
without rotating the lamp is to be 
chosen, for example, the Brodhun meth- 
od of rotating mirror (see Liebenthal, 
“Praktische Photometrie,’’ page 331), 
or the method of photometering in a 
large number of radiating directions. 
Incandescent lamps standardized by 
the German Reichsanstalt serve as 
standard lamps. The direction in which 
the candlepower of the lamp was stand- 
ardized must be marked thereon and 
during the measurements must corre- 
spond with the optical axis of the pho- 
tometer bench. In place of standard 
lamps there can also be used, particu- 
larly during prolonged measurements, 
other non-defective incandescent lamps. 
Their candlepower must be determined 
through direct comparison with a stand- 
ard lamp. They should have been 
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burned at least fifty hours before stand- 
ardizing and they should correspond 
in color as closely as possible to that of 
the lamp to be measured. This holds 
true also for the intermediate light 
sources B in Fig. 2. ~ 

The illumination on the photometer 
screen should not appreciably exceed 
thirty lux. The length of the photo- 
meter bench is to be chosen to correspond 
to this. For candlepowers up to about 
100 Hefner candles there suffices a 
length of bench of 2.5 meters and a 
standard lamp of 10 to 25 Hefner can- 
dles. The bench can be scaled off in 
centimeters or in terms of candlepower. 

By means of black screens, preferably 
of velvet, foreign light is to be exclud- 
ed from the photometer screen; no part 


FIG. 1. 


of the test lamp itself must be screened 
off, however. | 

Voltage measurements must always be 
made at the terminals of the lamps. 

The photometric measurement is made 
according to one of the two following 
methods: 

Method I.—The lamp to be measured 
r, which is placed in a rotation device, 
and the standard lamp n remain at a 
fixed distance apart. The photometric 
setting is obtained by shifting of the 
photometer screen P (Fig. 1). 

If J, is the candlepower of the lamp x 
which is to be measured, and J, that of 
the standard lamp n in the direction of 
the axis of the photometer bench, and if 
r, and r, are the respective distances of 
the lamps x and n from the photometric 
sereen when a balance is obtained, then 
Dead rh. 

The equahty of the two sides of the 
photometer screen is hereby assumed. 

It is desirable in general to place the 
lamps r and n at the ends of the photo- 
meter bench and to use a candlepower 
graduation of the bench as ecaleulated 
from the law of distances, with the di- 
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vision 1 midway between lamps z< and n. 
The candlepower of the former is then 
equal to the candlepower of the stand- 
ard lamp n multiplied by the number 
read off the candlepower scale. 

Method II.—The photometer screen 
A (Fig. 2) is securely joined to an inter- 
mediate light source B and the two are 
moved together as a unit along the 
bench. At C is placed a rotation device 
in which is mounted the standard lamp 
and subsequently in place thereof the 
lamp to be measured. The distance be- 
tween A and B must be adjustable. The 
photometer bench is provided with a can- 


dlepower scale calculated from the law 
of distance, the zero point of the scale 
being at the axis of the lamp at C and 
the division 1 lying at a distance of one 
meter from this zero point. 

The photometric measurement consists 
in the obtaining of two settings a and b 
one after another. 

Setting a.—First of all the intermedi- 
ate light source B is adjusted to the 
correct voltage. At C is mounted and 
adjusted the non-rotating standard 
lamp; the photometer screen A is set at 
the division 1 of the candlepower scale 
and the distance AB is varied by ad- 
justment of B until a photometric bal- 
ance is obtained. Then A and B are 
securely fastened together. 

Setting b.—In place of the standard. 
lamp, the lamp to be measured is mount- 
ed in the rotation device at C and prop- 
erly adjusted. A photometric balance 
is then obtained by shifting of the photo- 
metric sereen A together with the lamp 
B secured to it. The desired candle- 
power is then equal to that of standard 
lamp used in setting a multiplied by the 
figure read off on the eandlepower seale. 
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Connection.—By both methods I and 
II the following connections may be em- 
ployed: 

If constant potential is available, then 
direct connection can be used. Each 
lamp has its individual circuit, in which 
there is a regulating resistance and an 
ammeter, At the terminals of each 
lamp is a voltmeter. 

If the voltage is fluctuating, the dif- 
ferential connection indicated in Fig. 2 
is employed. The voltages of the lamps 
to be compared must not differ very 
greatly. In the parallel branch circuits 
EFG and EKG there are placed on the 
one side the lamp B and the regulating 
resistance W, and on the other side the 
lamp C and resistance W,. Between K 
and F is connected a low-reading volt- 
meter; aside from this there is connect- 
ed across B a voltmeter H, which serves 
to indicate when the proper voltage has 
been supplied to B through the aid of 
W,; the lamp C receives its proper volt- 
age in every case since by means of W. 
the proper difference of potential be- 
tween the lamps C and B is adjusted on 
the voltmeter S. 

PHOTOMETRY OF ARC LAMPS. 

Before the photometric measurement 
the lamps are provided with electrodes 
of the specified diameter and type and of 
a length which is equal to about half 
the active burning time of the lamp be- 
tween trims. The lamps are burned in 
normal condition for one hour. Directly 
after this follows the photometric meas- 
urement, without disturbing the attained 
condition of constancy by removal of the 
globe or otherwise. The arc lamps must 
be adjusted during the measurement so 
that their average current agrees with 
that specified for them. With alternat- 
ing current the adjustment of the lamp 
should correspond as closely as possible 
during the photometric measurement to 
the practical requirements. 

The determination of the mean lower 
hemispherical candlepower is made eith- 
er by means of an integrator (Ulbricht 
globe) or by obtaining the mean polar 
Curve, 

In using an integrator a sufficiently 
lange number of readings must be made 
m nearly equal time intervals in order 
that the true mean value of the candle- 
Power may be obtained. 

The mean, polar curve for determining 
the mean lower hemispherical candle- 
Power is obtained by measuring simul- 
laneously at two directly opposite sides 
of the lamp and at nearly equal time in- 
tervals point by point the entire radiant 
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surface in the lower hemisphere, more- 


over in vertical as well as horizontal di- 


rection, by advancing at angles of ten 
degrees at the most. Therefore for this 
point-by-point determination there are 
required a total of at least 325 readings 
of the light-radiating surface. 

The readings are preferably made in 
this manner, that for each adjustment 
of the vertical angle of the light radia- 
tion of the lamp, the latter is rotated by 
means of a suitable arrangement and at 
least thirty-six readings are made around 
that ¢ireular zone. The vertical angles 
are measured from the downwardly di- 
rected vertical axis. 

In measurements with the Ulbricht 
globe the horizontal plane bounding the 
lower hemispherical candlepower is taken 
though the light center. The Ulbricht 
globe must have a diameter of at least 
1.5 meters. 

—__»#--@_____ 
Gas and Electricity for Display 
Lighting. 

In speaking of the recent coronation 
illuminations in London, a writer in an 
English electrical journal says: ‘‘In 
conclusion, it is interesting to note the 
advantages and disadvantages of elec- 
trical illumination compared with gas. 
The gas shimmering effects in crystal 
devices cannot be obtained by electric- 
ity, but on the whole the electrical de- 
signs were very much more effective, 
especially in exposed positions, where, 
in many cases, especially on Thursday 
night, half the gas jets were blown out, 
and made a stronger appeal to the ob- 
server’s nose than to his eyes. From an 
artistic point of view, moreover, elec- 
tricity proved to be a more suitable 
medium for securing the individuality 
which was so noticeable in a number 
of instances. The gas effects appeared 
to be rather stiff and stereotyped.”’ 

l — eee 

Electric Lighting of an Old Castle. 

Among the considerable alterations 
which were made to Carnarvon Castle 
in connection with the investiture of the 
Prince of Wales was the introduction of 
cleetrie lighting. The supply is obtained 
from the local central station, about 
10,000 candlepower in lamps being used. 

( — eeo 
Free Street Lighting at Niagara Falls. 

Several of the principal streets of Ni- 
agara Falls, Ont., have been equipped 
with electrie lights, the cost of which 
was donated by merchants, while the 


current for lighting is supplied free by | 


the different power companies. 


LETTER TO THE EDITOR. 


Street Illumination. 
To the Editor: 

Will you kindly call attention to the 
following typographical errors in my 
article on ‘‘Street Illumination” in 
your issue of July 19? 

The ordinates for the curves for the 
500-watt tungsten lamp, opal globe; 
for the four-ampere Westinghouse 
magnetite are; and for the six-ampere 
inclosed direct-current are should be 
given in tenths of foot-candles instead 
of in foot-eandles. The decimal points 
were omitted. In the last paragraph in 
the article the statement is made that 
the Westinghouse magnetite arc was 
38 feet high, all other lamps 28 feet. 
These figures should be 35 feet and 25 
feet respectively. 

W. T. Ryan. 

Pittsburg, Pa., July 22, 1911. 


Flaming Arcs Again Used for Arena 
Lighting. 

During the present week, July 24 to 
30, a national military tournament was 
held in Grant Park, Chicago. This was 
somewhat similar to the one held a year 
ago, but was participated by both na- 
tional and state troops. The most strik- 
ing feature was open-air afternoon and 
evening exhibitions given in a large 
arena which, as last year, was illuminat- 
ed by means of eighty flaming-are lamps, 
suspended as deseribed in the ELECTRIC- 
AL REVIEW AND WESTERN ELECTRICIAN 
of July 16, 1910. 

i -ee 

Rubber Substitute, 

It is claimed that the soya, or Man- 
churian bean, makes a capital substi- 
tute for rubber. It is an annual, grow- 
ing extensively in Japan and the East 
Indies, and somewhat resembles the 
kidney bean cultivated in this country. 
When treated with nitric acid and al- 
kalis, and subjected to great heat, it 
develops into a rubber substance that 
can be vulcanized. 

—_———_4--o___. 
British Telephone Transfer. 

The British Post Office has now agreed 
to take over the whole of the National 
Telephone Company’s plant at the end 
of the year, including the twenty-three 
‘“condemned’’ exchanges, instead of 
leaving these and other parts of the 
plant on the Company’s hands. The 
price paid will be determined with re- 
gard to the relative suitability of the 
plant under the new conditions. 


= 
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LINE-CONDUCTOR REQUIREMENTS 


FOR TELEGRAPH TRANSMIS- 
SION.'—II. 


BY FRANK F. FOWLE. 


Duplex and quadruplex transmission 
have been fully presented in the au- 
thor’s paper before the American Insti- 
tute of Electrical Engineers, previously 
mentioned, and those who are interested 
are referred to that paper. Formulas 
have heen deduced in each case for the 
length of line, or operative limit of dis- 
tance, in terms of the wire resistance. 
leakage, terminal resistances, relay oper- 
ating currents and the voltages. These 
need not be given here, but the results 


of a full set of calculations will be pre- 
sented for each case. 


Polar duplex transmission was inves- 
tigated for the differential method, as- 
suming 800-ohm polar relays, a terminal 
lamp resistance of 300 ohms and a maxi- 
mum line current of thirty milliamperes. 
The assumed properties of relays were 
those obtained from very careful tests. 


In the case of quadruplex transmis- 
sion, the polar side was not specially 
considered, because it had already been 
treated in the simple duplex. The neu- 
tral side, which is the least stable, was 
therefore the principal consideration. 
The results given later for the differen- 
tial quadruplex assume full service on 
all four legs, but as already implied, 
the polar side will operate under far 
more severe conditions than the neutral 
side. The polar relay was assumed to 
have a total resistance of 400 ohms and 
the neutral relay 800 ohms. The lamp 


resistance was taken at 600 ohms and 


the short-end electromotive foree as 


Cle 


ninety volts, with a ratio of high to low 
electromotive foree of 3.5 to 1.0. The 


neutral relay here assumed was chosen 
from several types tested and was the 


most efficient one of all. The lowest 


commercial operating current in either 


1 A paper presented before the Association of 
Railway Telegraph Superintendents at its thir- 
tieth annual convention, Boston, Mass., June 
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of the half-windings was thirty milliam- 
peres, which was assumed in calcula- 
tions. 
Tests of these relays are more fully 
described in the American Institute pa- 
per, which you may find of assistance in 
selecting efficient types for your own 
requirements. This apples especially 
to duplex and quadruplex relays, in 
which there is considerable variation be- 
tween different designs, in 
characteristics. 


The use of the Field key system does 
not affect the application of the present 
theory in any way, but there are certain 
features which it is well to observe and 
these you will find deseribed in an arti- 
cle on the subject in the Telegraph and 


Telcphone Age, of October 1, 1910, by 
the author. 


operating 


FIG. 1. 


The final results are shown in tabular 
form in Table 2. 


TABLE: 2. 


OPERATIVE LIMITS FOR DUPLEX, SIMPLEX 
AND QUADRUPLEX TRANSMISSION, 

Line Resistance 

in Ohms. 


Line Limit, in Miles. 
Per Milé. Duplex. Simplex. Quadruplex. 
2 T83 597 531 
3 658 510 442 
4 580 450 386 
6 485 376 313 
$ 425 331 268 
10 3X4 299 236 
15 318 248 186 
20 STi 217 156 
25 250 195 135 
30 229 179 120 
40 200 156 98.7 
50 180 140 $4.3 


The term simplex as employed in 


Table 2 refers to single working, in con- 
trast with double (or duplex) and quad- 
ruple (or quadruplex ) working, and not 
to a simplexed telephone circuit. 

For the purpose of selecting the proper 
line resistanee when the length of the 
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line is not given in the table, the values 
in Table 2 have been plotted as curves 
which are given in Fig. 1. The table 
and the curves exhibit several well 
known facts, whieh were derived orig- 
inally from experience. Taking a wire 
of given resistance per mile, it will work 
farther in duplex service than in simplex 
or quadruplex service; and for simplex 
service it will work farther than the neu- 
tral side of a differential quadruplex. 
Or stated in the descending order of 
stability and operative margin, the du- 
plex comes first, simplex second, and 
quadruplex last. 

Duplex transmission is by far the 
cheapest of the three kinds of service. 
because it requires a conductor of much 
less conductivity than simplex or quad- 


ruplex service. The curves also show 


that the duplex will operate with a wire 
more than double the resistance re- 
quired by the full quadruplex. Or two 
wires for duplex service would weigh 
less than one wire for quadruplex serv- 
ice and handle an equal amount of traf- 
fic, always assuming uninterrupted serv- 
ice. There is still another advantage; 
two wires are not likely to be in trouble 
--and out of serviee—at the same time, 
so that service interruptions caused by 
wire failures would be less serious with 
the duplex layout. 

In the course of checking the tests of 
quadruplex relays, and the theory in 
general, a study was made of the oper- 
ating conditions on a 500-mile quadru- 
plex cireuit of No. 9 B. & S. copper 
(209 pounds). The relays from one end 
of this circuit were among those tested, 
and a comparison of the minimum com- 
mercial operating current, as deter- 
mined by laboratory tests, with the min- 
imum in practice, agreed within seven or 
eight per cent, a fairly close result 
where judgment comes into play to some 
extent. The neutral side of this quad 
failed when the average calculated insu- 
lation resistance fell below 0.78 megohm 
per mile, which occurred with every 
heavy rainfall over the whole line, quite 
a number of times per year. 
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BENEFITS UF HIGHER INSULATION. 

The results thus far presented are 
based on conditions taken to represent 
the average, as found in practice. 
Among the obvious means of improving 
transmission, which resulted from this 
study, is the rather simple expedient of 
improving the insulation. As already 


pointed out, doubling the insulation re- 


sistance will halve the weight of the con- 
duetor; if the terminals remain the same 
in each case, the weight will be even 
slightly less than half. 

The fcllowing results calculated for a 
wire of ten ohms per mile, with 300-ohm 
terminals and various degrees of insula- 
tion, illustrate the case clearly. Simplex 
transmission is assumed. 

; TABLE 3. 

OPERATIVE LIMITS OF TELEGRAPH LINE 
WITH VARYING DEGREES OF 
INSULATION, 
Insulation 


Resistance per 
Mile, in Megohms. 
1.000 


Operative 
Limit of 10-Ohm 
Wire, in Miles. 
624 


0.500 433 
0,250 299 
0.125 204 


The length of the line increases slight- 
ly faster than the square root of the 
ratio of inerease in insulation resistance. 
For example, increasing the insulation 


resistance from 0.25 megohm per mile to 
1.00 megohm, a rate of 4, increases the 
line distance from 299 miles to 624 miles, 
or a ratio of 2.09. 

Under existing: practice it is well 
known that working 600 miles through 
all weather is a very severe requirement 
for No, 9 B. & S. copper, with a resist- 
ance of about 4.3 ohms per mile; in fact, 
It may fail occasionally, in the heaviest 
Weather, and will surely fail whenever 
the insulation falls to the average value 
of 0.25 megohm taken as the average 
mnmum, At the latter value, a 624- 
mile line would require No. 5 B. & 5S. 
“pper, weighing 529 pounds per mile. 

It requires no elaborate argument to 
establish the fact that higher insulation 
wll be a great advantage and of eco- 
home value, 

Fig. 2 shows by means of curves the 
| effect of both higher and lower insula- 
tion resistance, assuming the previous 


= increase in 
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terminal conditions, for simplex work- 
ing. The lowest curve in the figure 
shows the results for 0.125 megohm per 
mile, and other curves follow above it 
in order, for 0.25 megohm, 0.375 
megohm, 0.50 megohm, 0.75 megohm and 
1.00 megohm per mile. These results 
need no further elucidation. 
EFFECTS OF RELAY ADJUSTMENT. 

The ability of an operator to adjust 
his relay properly for working on low 
margins is also an important factor. 
This is a matter of instruction and edu- 
cation, primarily, but in order to show 
its importance the following values of 
the operative limits with a ten-ohm line 
have been calculated, and are given in 


TABLE 4. 


EFFECT OF RELAY MARGIN ON OPERA- 
TIVE LIMITS OF A 10-OHM WIRE. 


Operative 
Currents, in Milllamperes. Value Limit, 
Operate. Release. Margin. of n. in Miles. 
50.0 40.0 10.0 5.00 335 
50.0 37.5 12.5 4.00 299 
50.0 35.0 15.0 3.33 269 
50.0 32.5 17.5 2.96 249 
50.0 30.0 20.0 2.50 221 
50.0 25.0 25.0 2.00 181 


An increase in the margin from 12.5 
to 15.0 milliamperes, for example, caused 
by the operator’s lack of knowledge or 
skill, drops the operative limit from 299 
miles to 269 miles; or a twenty per cent 
necessary margin shortens 
the line ten per cent. Other examples 
can be easily computed from the table, 
but the essential point is to secure the 
lowest possible margin for commercial 
service. 

EFFECTS OF TERMINAL RESISTANCE. 

In order to show how the increase of 
terminal resistance decreases the opera- 
tive limit, the following calculations 
have been carried out for a line of ten 
ohms per mile, assuming as before that 
n has a value of 4. The results are 
given in tabular form in Table 5 for ter- 
minal resistances ranging from nothing 


up to 800 ohms. 


TABLE 5. 
EFFECT OF TERMINAL RESISTANCE ON 
OPERATIVE LIMITS OF A 10-OHM WIRE. 
Terminal Resis- Operative 
tance, in Ohms, Limit, in Miles. 
0 ë 


D 


100 317 
200 307 
300 299 
400 291 
500 283 
600 276 
890 262 


The ideal value of terminal resistance 
is zero, and a value of 300 ohms cuts 
down the operative limit from 326 miles 
to 299 miles, or 8.3 per cent. A resist- 
ance of 600 ohms cuts down the limit 
15.3 per cent. 

In this respect generators are more 
efficient than gravity batteries, because 
of their low internal resistance, and in 
comparing the cost of the two for equal 
transmission distances. the battery will 
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require a slightly larger wire for equal 
results and should be charged with the 
additional cost. This produces a more 
favorable showing for generators, or 
dynamotors, than the comparison of act- 
ual cost, leaving the line out of consid- 
eration. 

The advantages of generators can be 
quite largely sacrificed by the use of 
lamps of unnecessarily high resistance in 
the taps, andeit is important to keep the 
lamp resistance at the lowest point con- 
sistent with safety. Carbon filaments 
should not be used, because their resist- 
ance decreases with the increase of cur- 
rent; iron, on the other hand, possesses 
the opposite characteristic and is quite 
satisfactory. 

DESCRIPTION OF ARTIFICIAL LINE, 

In order to demonstrate the leakage 

theory in general, and especially to show 


k- — —25 Miles— — | 
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the possibility of employing wires of 
relatively high resistance for tong lines, 
under conditions of high insulation. an 
artificial telegraph line has been con- 
structed with the following properties or 
constants. 

It normally represents a line 500 
miles long having a wire resistance of 
10.0 ohms per mile and an insulation 
resistance per mile of 0.25 megohm. In 
order to make it approximate very elose- 
ly to the corresponding real line, whose 
resistance, leakage and capacity are uni- 
formly distributed, it is divided into 
twenty sections, each twenty-five miles 
in equivalent length. The wiring of 
each section is shown in Fig. 3. The sece- 
tions are joined together in series, and 
arranged with cut-in jacks, so that vari- 
ous lengths less than 500 miles can be 
obtained for experiment. The leak re- 
sistance of 10,000 ohms provides the 
equivalent of 0.25 megohm per mile, for 
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a 25-mile section. Then by throwing the 
switch A an additional leak resistance 
of 16,670 ohms ean be inserted, making 
the total 26,670 ohms, or the equivalent 
of 0.667 megohm per mile. 

The inductance of an ordinary tele- 
graph line is small, and so far as it 
affects transmission in the present in- 
stance can be neglected. The electro- 
static capacity of a No.9 B. & S. wire, 
of any material, at a uniferm height of 
twenty feet from the earth, would be 
0.00990 microfarad per mile, if not in 
the presence of other parallel wires. But 
the latter cause the true capacity to in- 
crease somewhat, depending on their 
number and proximity. A 25-mile sec- 
tion would require, on the single-wire 
basis, 0.247 microfarad, but a condenser 
with a nominal capacity of 0.3 micro- 
farad has been used; the actual capacity 
is a little higher than the rating, how- 
ever, being probably 0.33 to 0.39 micro- 
farad, and represents an increase over 
the theoretical requirement of thirty to 
forty per cent. 

The operative limit of such a line, 
with an insulation resistance of 0.25 
megohm per mile, 300-ohm terminals and 
a value of n equal to 4, is 299 miles. But 
when the insulation resistance is in- 
creased to 0.667 megohm per mile, the 
limit is 505 miles, under the same ter- 
minal conditions. The essential purpose 
of this model is to demonstrate the facts 
just stated. 

At each terminal there is a 150-ohm 
standard relay, a key and a sounder; 
also a 100-ohm resistance lamp. The to- 
tal voltage required to produce a line 
current of fifty milliamperes, with no 
leakage, is 180 volts for 300 miles and 
280 volts for 500 miles, this is distrib- 
uted one-half at each terminal. 

RELATIVE COSTS OF DIFFERENT KINDS OF 
LINE WIRE. 

Under the leakage theory of trans- 
mission here developed, the proper basis 
for comparing different kinds of wire is 
one of equal conductivity or resistance. 
This basis, however, only applies to the 
purely electrical requirements. Equally 
important is the requirement of tensile 
strength, including the allied mechanical 
properties of modulus of elasticity, elas- 
tie limit and temperature coefficient of 
expansion. 

Copper and iron have been standard 
materials for many years, although the 
so-called iron now obtained is usually 
mild steel. In the last five years there 
has appeared on the market a new type 
of wire known as copper-clad steel, with 
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whose properties some of you are famil- 
iar. The characteristics of such con- 
ductors have been quite fully treated in 
a series of articles by the author in the 
Electrical World of December 22 and 
December 29, 1910, and January 12, 
1911, to which you may refer for full 
details. 

Fundamentally this wire consists of a 
steel core with a copper shell or jacket 
welded thereto, thus avoiding the faults 
of the early bi-metallic wire. Comparing 
it size for size with copper and iron, it 
has more resistance than copper, but 
less than iron; that is, it is intermediate 
hetween the two. But mechanically it 
is superior to either. Now first of all 
we need to know how these materials 
compare in cost for equal resistance. 

The proper cost to consider in this 
case is annual cost, or the sum of the 
annual interest charges, taxes, deprecia- 
tion and maintenance. The first cost 
and the annual cost have been computed 
for several sizes of each kind of wire, 
including in the first cost only the wire, 
insulators, tie-wires, pins, joints and 
labor of installation—but no pole-line 
cost. Interest and taxes have been 
taken collectively as seven per cent an- 
nually, and maintenance as uniformly $1 
per wire-mile. 
has been found by deducting the salvage 
or scrap value from the first cost and 
adding the cost of taking down the wire 
when it is worn out; the whole sum has 
then been divided by the number of 
years of life, to find the annual deprecia- 
tion. 

The base price used for copper wire 
is 13.5 cents, with a salvage value of 
11.25 cents at the smelter; a small freight 
allowance has been included both ways. 

The base price of copper-clad, current 
on the same recent date, was 13.25 cents 
less three per cent for cash in fifteen 
days and seven per cent for quantities 
exceeding 15,000 pounds. The salvage 
price was 3.5 cents, based on actual in- 
quiry of second-hand metal dealers. A 
freight allowance was made both ways. 

The current price of B. B. galvanized 
iron, which is cheaper for simple con- 
ductivity than E. B. B. iron or steel, 
ranged from 3.25 cents to 4.00 cents. 
according to size. No scrap value was 
allowed. 


(To be concluded.. 


oo o———_——_—_. 
Life of Telegraph Poles. 
The average life of telegraph poles 
in Germany is 14.5 years, according to 
statisties compiled by Dr. Moll. 


The total depreciation. 
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Telephone Lines on Postal Poles. 


The Postal Telegraph-Cable Company 
has decided to allow independent tele- 
phone companies to string wires on its 
poles on certain conditions. 

The following instructions on the 
subject have been issued to all super- 
intendents of the Postal system by E. 
J. Nally, vice-president and general 
manager: 

‘In order to increase our facilities 
and create a new source of income, our 
company has decided to make an offer 
to independent telephone companies of 
allowing them to string wires on our 
poles at the usual rental, varying, ac- 
cording to the different localities, from 
$4 to $6 per mile, per wire, per year, 
on the condition that we shall be al- 
lowed to composite their wires so 
strung on our poles where it will not 
interfere with their telephone use, and 
that we shall be allowed without charge 
to use the telegraph circuit whenever 
we wish. 

‘We have at various places telephone 

circuits which we can lease at once, 
and are willing to lease to responsible 
independent telephone companies. At 
other places we have copper wires 
which can be transposed, and we are 
willing to lease the telephone side of 
these wires. In all other places we are 
willing to string copper wires at our 
own expense, on our own poles, and 
lease the telephone side of the circuits 
to responsible independent telephone 
companies; provided, first, that the tel- 
ephone company will in each instance 
contract to keep the lease for five 
vears; and, second, provided that the 
wires will probably be of use to us 
upon the termination of the lease—in 


other words—between commercial cen- 
ters.’’ 


—eo 
Telephones in Constantinople. 


An item appearing in the London 
Times states that a telephonie survey 
is being made of Constantinople with 
the intention of installing a system 
having an initial capacity of 10,000 
lines. The line is to be in operation 
before July, 1913. 

A peculiar feature of this installa- 
tion is that there is no precedent to fol- 
low, inasmuch as all modern facilities 
were debarred by the ex-Sultan. There 
are, for that reason, no available data 
whereby to gauge the probable use of 
the service or the probable composi- 
tion of the population of Constantino- 
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ple, about one-half of which consists 
of non-Moslem races, Greek, Armenian, 
Jewish and so on, makes the business 
part of the engineering study one of 
much complexity. Three languages 
are current—Turkish, Greek and 
French—while many more are spoken, 
and the variety of local customs and 
practices is probably greater than in 
any other large city in the world. No 
exact statistics exist, but the popula- 
tion of the area is estimated at between 
1,000,000 and 1,250,000 inhabitants. 
Means of communication are at pres- 
ent so primitive and expensive that a 
large demand for the telephone serv- 
ice may be anticipated. 

eae eee 

The Train Dispatcher and the Tele- 

phone. 

Train dispatching has been revised 
and revolutionized time and again in 
the effort to keep pace with advances 
in other departments of railway opera- 
tion, but with modern equipment, bal- 
lasted roadbeds, improved grades, au- 
tomatic block systems and the stand- 
ard code of rules, train dispatching 
still follows in the wake of advanced 
methods, struggling to overcome the 
obstacles incident to heavy and rapid 
traffic. Despite the fact that inven- 
tion has made wonderful strides in 
providing labor-saving devices and 
safety appliances, the train dispatcher 
has not been lifted very far from his 
old position of heavy nervous strain 
and responsibility. Today, as always, 
he stands directly in charge of the 
movement of trains. His success de- 
pends upon his ability to quickly fore- 
see and forestall. He is, in one re- 
spect, the most independent, and in 
another, the most dependent, employee 
of a railroad. No one can stand over 
him and successfully direct his work, 
While, on the other hand, without the 
co-operation of officials, train and en- 
ginemen and operators, he is a failure. 

The telegraph, in recent years, has 
been the ever present ‘‘sticking 
brake” to the train disateher. It pre- 
vents quick and effective communica- 
tion of orders to the men who are to 
*xecute them. The dispatcher’s work 
has been so far behind his thought that 
the effect of a well-laid plan is often 
lost before it is possible to transmit 
the required orders to all concerned. 
Telegraph Operators at way stations 
âre too frequently amateurs and are 
often sadly incompetent. The suspense 
and mental strain upon the dispatcher 
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while ealling offices for orders or to 
procure information incident to the 
movement of trains, has made physical 
and nervous wrecks of many otherwise 
successful men. 

The use of the telephone for operat- 
ing trains is one of the greatest steps 
ever taken by the railroads to put the 
train dispatcher on his feet. The bell 
in place of the telegraph call solves 
the problem for prompt service on the 
part of the operators. Good English 
in place of the Morse alphabet elimi- 
nates the poor telegrapher from the 
dispatcher’s category of troubles, and 
reduces misunderstandings to a mini- 
mum. 

The telephone permits an element of 
personality to enter into the work, 
which is far reaching in its good effect 
and which is impossible with the tele- 
graph. Direct communication with con- 
ductors, engineers, yardmasters and of- 
ficials, in cases of congestion, engine 
failures, accidents or severe weather, 
permits of a more thorough under- 
standing of conditions and quicker ac- 
tion in making arrangements to over- 
come irregularities than is possible 
through a number of telegraphic mes- 
sages. 

Prejudice against the telephone on 


account of its liability to get out of . 


order and the interference of outside 
persons, is ungrounded when the sys- 
tem is properly installed and where 
proper discipline is maintained among 
employees having access to the instru- 
ments. The telephone will work sat- 
isfactorily through weather conditions 
which often render the telegraph use- 
less. All other things being equal, it 
is fair to say that a dispatcher can 
handle one-third more business on a 
single track with the telephone than 
with key and sounder, and do it with 
less effort and with less delay in traf- 
fie.—Railway and Engineering Review 
T NS 
The Corrosion of Lead Sheaths of Tele- 
graph Cables by Stray Currents. 
Professor Pionchon has carried out 
some investigations on corrosion by 
stray currents for the telegraph author- 
ities in Dijon, France, and has report- 
ed the results in La Revue Electrique. 
By taking continuous records of the 
potential difference between two points 
in the water pipes he showed that an 
electrice current was flowing through the 
same; at night time when the street 
railways were not running the regis- 
tration became a straight line, and dur- 
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ing the day electrical conditions were 
dependent upon the operation of the 
ears. Analogous results were obtained 
by measuring the difference in potential 
between the flowing water and a nearby 
railway track, the voltage reaching a 
value as high as twelve volts. Similar 
results were obtained between telegraph 
cables and the rails, the observed volt- 
age being considerably in excess of any 
that might be formed by lead, earth 
and rails acting as a primary battery. 
The direction of the current flow was 
from the lead cable-covering to the 
rails, and consequently the lead be- 
came corroded. As a further test of 
the fact that current was flowing from 
the lead sheath, cotton which had been 
soaked in a solution of potassium iod- 
ide was placed between the lead sheath 
and the wall of the conduit. This cot- 
ton became discolored within a few 
hours by the passage of current in the 
day time, but at night no effect was 
observed. In other parts of the city it 
was found that the direction of cur- 
rent flow was away from the rail and 
as high as twenty-five volts was ob- 
served at certain points. : 
—— eop 
Wireless Stations in Borneo. 

The Marconi Wireless Telegraph Com- 
pany has established wireless communi- 
cation in Borneo between Tarakan, the 
chief port for petroleum export, and the 
harbor of Balckpapan, where the Ger- 
man Dutch submarine cable ends, 300 
miles from Tarakan. Communication 
will also be secured between these sta- 
tions and Sitve-Bondo in Java (400 
miles), and Koepang, in Timor (700 
miles). The plant at Balckpapan com- 
prises a two-phase system of 2,000 volts 
and fifty cycles. The masts are over 200 
feet high. At Tarakan there is a thir- 
teen-kilowatt 200-cycle alternator and 
three masts, one 250 feet and two 150 
feet high. The wave-length for ordinary 
work is from about 2,600 to about 2,950 
yards, but much shorter waves from 325 
to 650 yards can be used. 


—_——_so---—_______. 
Wireless in Norway. 


A new wireless station at Bergen, 
Norway, has been proposed, and if the 
scheme is put through it will be power- 
ful enough to exchange communications 
with Holland, England, and Iceland. A 
large station will be established at 
Tromso, with which communications 
with Spitzbergen and with the western 
parts of the Siberian coast will be se. 
cured. 
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THE ELECTRIC REFINING OF 
STEEL. 


BY GEORGE ETHELBERT WALSH. 


When nearly ten years ago in the lit- 
tle village of Darfo, in the northern part 
of Italy, an Italian metallurgist, named 
Captain Stassano, set up an electric fur- 
nace, and proceeded to make steel, the 
Imperial Patent Office at Berlin sent a 
representative to make a study of this 
invention, and the report, among other 
details of a technical nature, contained 
words to the effect that the electric fur- 
nace was destined to produce great rev- 
olutionizing results in the iron and steel 
industries. The Stassano electric steel 
furnace immediately became an impor- 
tant factor of great potential possibili- 
ties in the manufacturing world, for it 
meant, if successful, that pig iron and 
steel could be produced in countries 
where coal was scarce and almost pro- 
hibitive in price, provided there was 
water power which could be harnessed 
and economically converted into electric- 
ity. Stassano, in his are furnace, suc- 
ceeded in making not only pig iron but 
also steel direct from the ore, and with 
pure ores such as ean be obtained in 
Italy he made steel of any required 
grade by using suitable fluxes and vary- 
ing the quantities of carbon. 

The use of the electrie furnace for 
steel production has extended to half a 
dozen different countries since, and a 
dozen different patents on electric fur- 
naces have been taken out abroad and 
in this country. The revolutionizing 
effeet that the Stassano furnace was to 

“make in the iron and steel trade did-not 
materialize as fast as many engineers 
had prophesied. While electricity rap- 
idly revolutionized many other indus- 
tries, and created for itself a whole line 
of metallurgical successes, its use in the 
steel trade remained largely of an ex- 
perimental nature, except for the opera- 
tion of labor-saving machines. Jn 1906 
the Canadian Government voted $15,000 
for experiments in electric smelting. 
The primary object of the experiments 


Was to find out if the Canadian magne- 


_ tites and ores containing large percent- 


ages of sulphur but little manganese, 
which are very abundant in Canada, 
could he smelted to produce pig iron of 
high quality. Another question to be 
solved by the experiment was to see if 
charcoal and peat coke could be sue- 
cessfully used as reducing agents. 

Canada had abundant water-power 
sites and plenty of ores of a certain 
grade, but little available coal. The 
electric furnaee established at Sault Ste. 
Marie, Ontario, proved a success in 
showing that a low sulphur pig iron 
could be produced in the electric fur- 
nace from high sulphur ores, and also 
that charcoal and peat coke could be 
used satisfactorily as reducing agents 
as a substitute for coke. But the most 
important results of this experiment was 
that a pig iron of good quality was pro- 
duced from titaniferous iron ores con- 
taining seventeen per cent of oxide of 
titanium. This fact immediately, made 
available for electme smelting the im- 
mense deposits of titaniferous iron 
sands of the St.:Lawrenee River and 
many titaniferous iron ore deposits that 
are quite useless for the blast furnace. 

The electric furnace within the past 
few years has assumed greater and 
greater importance in nearly every 
country where iron and steel are pro- 
duced—less probably in Great Britain 
than in Canada, and Jess in this country 
than in Sweden or Norway on account 
of the comparatively high cost of elec- 
trie energy here. ln Great Britain, 
where coal is abundant and natural 
water power sites restricted, the electric 
furnace is not used extensively except 
for melting Swedish serap for the pro- 
duction of high-class tool steel. In that. 
country the electrie furnace is finding 
its chief field of activity as a refiner for 
Bessemer or open-hearth steel. 

As a melter the electric furnace has 
been found rather expensive, but a very 
economic refiner at high temperatures. 
It is for this reason that the United 
States Steel Corporation has put up : 


a 
number of electrie furnaces of the 


Heroult type. The first electric furnace 
in this country was set up at Boonton, 
N.J., by Dr. Heroult, for the purpose 
of producing various alloys. He made 
in this early furnace aluminum and 
then low earbon ferrochrome. This 
brought to the front the possibilities of 
making other soft metals with the elec- 
tric furnace, and it was not long before 
he was making: steel. As a result of 
Heroult’s experiments, the United States 
Steel Corporation adopted this type of 
furnace for the manufacture of rail and 
structural steel. Two Heroult electric 
steel furnaces of  fifteen-tons capacity 
were set up at the South Works of the 
Illinois Steel Company, Chicago, and 
another at the works of the American 
Steel & Wire Company, at Worcester, 
Mass. In these furnaces the steel 
treated was brought direct from the 
Bessemer converters for refinement. 
The electric furnace in the dozen 
years or so of its use in iron and steel 
making has aceomphshed two distinet 
things which are of far-reaching effects 
in the industrial world. In countries 
such as Great Britain, Germany and the 
United States it has proved a most effi- 
cient and economical refiner of steel. 
and has made wonderful progress in the 
production of alloys now used exten- 
sively in steel making. In countries 
such as Sweden, Canada, New Zealand 
and Australia it has proved an impor- 
tant factor in the reduction of low 
grade ores that eould not be successfully 
treated in the blast furnace. Jn this 
latter field it holds out great possibili- 
ties for this country if electrie energy 
ean be developed at low eost. There 
are millions of acres of titaniferous tron 
ore deposits in the United States which 
could be profitably treated with the elec- 
trie furnaee if the price of electric eur- 
rent was brought down to the same 
level as in Sweden. The possibilities in 
this direction are so great that in New 
York State alone there are sufficient de- 
posits of low-grade ores to supply the 
whole country with all the iron and 
steel needed for many years to come. 
In Sweden electric smelting has pro- 
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gressed rapidly in the last four or five 
years. There are vast deposits of low 
grade iron ores in Norway aud Sweden, 
and owing to the topographieal condi- 
tion of the countries electrie energy 
can be developed at comparatively low 
cost, In the dozen or more electric fur- 
naves in Operation, the success of smelt- 
ing has proved typical. A comparative 
cost of production of pig iron in the 
charcoal blast furnace and the electric 
shaft furnace in Sweden is given as fol- 
lows by Prof. Von Odelstierna, of Stoek- 
holm, Sweden : | 
CHARCOAL BLAST FURNACE, 


Charcoal, 0.95 ton at $8 per ton............ $ 7.60) 
WR Se eee tes kata tessa t er © huss oy hace ts key Goll E 1.00 
Repairs and general expenses............. 1.50 

A es See aR a1 eer alah tacts dee aN te tee $10.10 

ELECTRIC SHAFT FURNACE, 

(oe ton: ehafrcoah eraann oe o tg eT $2.16 
“3 E. H. P. year at $12.05 cet ane wer duoe esc 3.60 
Milon a hh Sync br aeaa A A dr Cag hye 1.00 
lv th. electrodes, at 3 cents per Ib.......... 0.30 
Repairs and general expenses.........00006. 1.50 

Gta E E Sachs Geren E E EEE E $8.56 


This saving of $1.55 in the production 
of pig iron is of great importance, and 
is even improved upon in other places 
where current is cheaper. For instance, 
at the Trollhätten Water Power Com- 
pany's three electric furnaces for the 
production of pig iron, the price of the 
current per horsepower per year is 
placed at $7.45 for the first ten years, 
and $9.93 for the next ten years, which 
is considerably less than the $12 given 
m the above table of costs. 

Norway, Sweden and Canada have 
adopted the electric furnace for smelt- 
mg their peculiar iron ores, and they 
ire making steady advanees in the work. 
Owing to local conditions electric smelt- 
mg must be for them the only solution 
of the problem of competition with 
other countries more favorably supplied 
wth coal. The possibilities of the in- 
dustry in either country is limited only 
by the available water power that can 
be economically harnessed. 

On the Continent of Europe the elec- 
Ine furnace as a refiner of steel has 
made almost equal advances in the last 
' In Germany they 
have heen making in the electrie furnace 
el rails intended for exceptionally 
hard wear, and the cost has not proved 
Aesse for the quality of the work 
obtained, Besides steel rails. the Ger- 
ae are making in the eleetrie furnace 
sen ine ia employed as axles, 
piper furnace is similarly 
ae SPA m a more limited way 
the inp Vontinent, babies ae 

' types of electric furnaces are 


Ur or five vears, 
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capable of making steel of the highest 
quality from common scrap. The high 
temperature obtainable in the electric 
furnace, and the freedom of the steel 
from oxidation, give exceptional fluidity 
to the metal, and as this is particularly 
suitable for the manufacture of sound 
castings, the companies have been very 
suecesstul in the production of castings 
from practically dead or soft steel. 

But probably the most notable 
achievement of the electric steel furnace 
in this country, and in many of the Eu- 
ropean countries, is in the production of 
alloys now extensively used in the man- 
ufacture of high-grade steels. The steel 
manufacturer of today uses a great va- 
riety of alloys for increasing the tensile 
strength of his material. A very small 
addition of vanadium or ferrochrome 
makes the steel so strong that it cannot 
be easily broken. The automobile trade 
has greatly benefited by the production 
of these alloys on a large scale, and 
axles, springs and frames are made to- 
day of steel strengthened by alloys that 
are a hundred per cent better than the 
best steels of a decade ago. Thus ordi- 
nary open-hearth steel has a tensile 
strength of 60.000, but nickel steel, 
made by adding a quantity of nickel, 
has a‘tensile strength of 110,000, and 
nickel-chrome steel of 180,000, and steel 
treated with vanadium a tensile strength 
of 228,000. 

The two alloys most commonly eon- 
sumed in the steel trade are ferrosilicon 

The former above 
cannot be produced 


and ferrochrome. 
fifteen per cent 
commercially in the blast furnace., and 
the average is about ten per cent, but 
in the electric furnace ferrosilicon from 
25 to 80 per cent can be produced. 
Ferrochrome has been made in the 
blast furnace up to sixty per cent, but 
it then contains twelve per cent of ear- 
bon. For all practical purposes the best 
the blast furnace can do is to produce ter- 
rochrome about forty per cent chromium, 
In the electric furnace. on the other 
hand, this alloy is made containing up 
to 60 to 70 per eent of ehrome and 
6 to 9 per cent of carbon. Low carbon 
ferrochrome with less than four 
cent carbon is also successfully made by 
several electric furnaces. [n France an 
exceptionally low carbon ferrochrome, 
containing one per cent or Jess of ear- 
bon, has been produced, and this is used 
extensively in the manufacture of 
ehrome and tungsten tool steels, Nickel 
ferroalloys,  ferrotungsten,  ferromolyb- 
denum and other alloys are being pro- 
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duced by the electric furnace on a con- 
siderable seale abroad and in this coun- 
try. 

The eleetric furnace, either for the 
refining of steel or for the produetion 
of alloys for steel making, has made less 
headway in this eountry than abroad. 
We are even behind Canada in this re- 
spect, considering the size and extent of 
our resourees. This condition has been 
attributed to the more extensive elec- 
trical current. We have cheap electrical 
energy in the vicinity of Niagara and 
other big waterfalls, but the distanee 
from the iron and steel centers makes 
it of little value. The effort is now 
being made to overcome this by the util- 
ization of gamengines for the generation 
of electric es Both the gas pro- 
ducer, and the utilization of the waste 
gases from the blast furnaces, promise 
important developments in the produc- 
tion of cheaper electric current. The 
United States Steel Corporation has 
erected some of the largest gas engines 
in the world at Gary for the production 
of electricity, and the cost is only 
slightly greater than that of generating 
current from water power. 3 

The gradual improvement in the de- 
signs of the eleetric furnace in the last 
few years has naturally reduced the cost 
of melting and refining with it, but even 
today it is not considered safe to as- 
sume a consumption of less than 1,700 
to 1.800 kilowatt-hours per ton of pig 
iron produced. Any grade of pig iron 
can be produced satisfactorily in the 
electric furnace, but where fuel is cheap 
the blast furnace is the cheaper method 
of smelting. Steel of any grade can be 
produced in the electrie furnace, and 
that of the very highest quality, excep- 
tionally low in phosphorus and sulphur, 
‘an be produced by refining either Bes- 
semer or open-learth steel in the elec- 
trie furnace better than in the blast 
furnace unless fuel is very cheap and 
Nearly all of 
our high-grade steel alloys, which have 
beeome of such importance in the man- 
ufacture of high-grade tool and special 
steels that they are almost revolutionary, 
can be produced in the electric furnace 


eleetme power very high. 


cheaper and more satisfactorily than in 
the blast furnace, and in this field the 
electric furnace has already made itself 
With cheaper 
Water power or cheaper electric current 


an Indispensable factor. 


generated by gas producers, the electric 
furnace will play a more and more im- 
portant part in the refining of erneible 


and other steels of high quality. These 


| 


a. 
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gains made by the electric furnace may 
differ in countries, but they are real and 
lasting. They obtain in Germany, Great 
Britain, France, Italy and the United 
States. But the electric smelting of ore 
of peculiar quality is a characteristic 
industry chiefly in such countries as 
Sweden, Norway, New Zealand and Can- 


ada, where fuel is expensive and water 
power cheap. 
eoe 
Electric Power for Brick Works. 

The German Association for the Sup- 
ply of Electricity last year collected in- 
formation from German briek works as 
to power costs and cost of production. 
Particulars were received from seven- 
teen works. The Deutscher Topferund 
Ziegler-Zeitung published the figures, 
which were then analyzed by R. Loew- 
enherz for the purpose of making com- 
parisons between electric and steam 
power (portable engines) for brick 
works. The results, calculated as 
working expenses for the production of 
1,000 bricks, are very much in favor of 
electric power, especially in the case 
of the works of small outputs. The 
outputs of the seventeen works ranged 
from half a million bricks to five mil- 
lion bricks, and it is especially pointed 
out that increase in the output makes 
very little difference to the steam- 
power item, while with electric power 
the relative cost decreases considerably 
when the output is increased. 

>< ——___- 
Long Acre Electric Light & Power 
Company Increases Capital. 

The Long Acre Electric Light & 
Power Company of New York City, has 
filed at Albany a certificate for in- 
crease of capital from $50,000 to $2,- 
500,000. This company is- owned by 
the Manhattan Transit Company and 
has a franchise to furnish electric light 
and power in the borough of Manhat- 
tan. The company has for some time 
been at work reorganizing its financ- 
ing and it is understood that it is now 
well backed with plenty of capital for 
immediate development. Among other 
things the company promises a sub- 


stantial reduction of rates for electric 
service. 


—_———— ioe __—_ 


Electrical Supply in Italy. 
There were in Italy last year 1,979 
central stations for electrical supply 
and 5,148 private plants. The total 
consumption was 113,000,000 kilowatt- 


hours, an increase of eighteen per cent 
over the previous year. 


-and agriculture 


Electrical Power for Agricultural Pur- 
poses in England. 

Electrical power is now being em- 
ployed for agricultural purposes in the 
north of England and is giving such 
encouraging results that its employ- 
ment on a large scale in the near future 
may confidently be predicted. Should 
continued experience show that with 
the varying conditions of a changeable 
climate, great differences of soil, rain- 
fall and levels, good results can be 
relied on, a revolution in agricultural 
methods will follow and a most impor- 
tant field for electrical enterprise is in 
view, which will extend its practical ap- 
plication to every large farming center 


in the country. The overhead electrical 


tramway or trolley system of our large 
towns has suggested the new applica- 
tion, as the same combination of power 
and mechanical appliances, which actu- 
ate street cars, are now applied to 
plows and to all the mechanical proc- 
esses required for the successful work- 
ing of a large farm. 

A network of overhead wires care- 
fully planned has been formed over a 
farm of about 250 acres; the soil is a 
stiff clay, of extensive occurrence over 
large areas of England, which makes 
ordinary plowing extremely difficult 
and often so costly that large areas 
have gone out of cultivation; if by the 
application of electrical power applied 
by overhead wires these areas can be 
restored use both electrical engineering 
will be benefited. 
Steam plows have been tried, but have 
been found to be useless. Steam power 
was applied as follows: The steam en- 
gine is not attached to the plow, but 
moves along one end of the field; the 
plow is dragged through the furrow by 
means of a wire cable, one engine pull- 
ing in one direction and a second one 
at the opposite side of the field the re- 
verse way; the plow being reversible, 
it has not to be turned around. With 
the application of electricity all difficul- 
ties have disappeared. Electrical power 
is applied in the same marmer as steam ; 
the motor, mounted on four wheels, is 
placed at one end of the field, above is 
stretched the overhead wire extending 
from field to field; the motor travels 
along the whole side of the field, as the 
plowing proceeds. The plow cuts three 
furrows at once and is dragged back- 
wards and forwards by wire cables. 
The power ean he adjusted to work rap- 
idly through the stiffest clay; more- 
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over, the work can be carried on con- 
tinuously by electric light day and 
night, with relays of men. The return 
current is not earthed; there are two 
overhead wires, which are tapped with 
insulated flexible connections, which 
are readily lifted up bw means of a 
bamboo pole and hooked over them. 
The cable dragging the plow works 
round a drum placed under the chassis 
carrying the motor, between the wheels, 
Two motors are in use for each field, 
one at each end, one hauling the plow 
one way, the other hauling it back, the 
drums alternately winding in and play- 
ing out the cables. As each length of 
furrow is completed, the motors are 
moved forward a yard; this is done by 
means of another drum and a cable 
laid along the end of the field, one end 
of which is firmly anchored. The work 
can proceed at three times the speed 
of horse plowing and none of the diff- 
culties due to the use of steam power 
occur. The motor has in addition a 
pulley from which, by means of a belt, 
all the forming appliances can be 
worked, such as threshing machines, 
wood cutting, chopping machines, 
pumping, and so on. Harrowing, mow- 
ing, drain cutting are equally within 
the scope of the motor. It has not yet 
been applied to harvesting, but that 
will follow as a matter of course, as re- 
versible reaping and binding machines 
are now being designed. 

The power house is placéd near the 
farm buildings and could be designed 
of such a size as to work several farms 
covering several thousand acres. A 
suction gas engine, with the usual gas 
plant, driving a direct-current dynamo 
at a pressure of 500 volts, has been in- 
stalled. The following details give 
some of the results atained: thirty-two 
acres of extremely heavy soil, very 
clayey and adhesive, can be plowed to 
a depth of eight inches with a coal con- 
sumption of 2.5 tons. The labor em- 
ployed is as follows: two men, ordinary 
farm hands, ride and steer the plow. 
one is on each of the hauling motors, 
while the foreman attends to the power 
house when necessary. Schemes are 
now under consideration for providing 
central power houses for groups of 
farms in wheat-growing districts. 

——— ee 

It is reported that important reduc- 
tions in cable tolls between Canada and 


Great Britain will take effect in near 
future, 
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FINANCIAL REPORTS OF BELEC- 
TRICAL COMPANIES. 


AMERICAN LIGHT & TRACTION. 

The report of the Ameriean Light & 
Traction Company for the month of 
June and six months ended June 30, 
1911, compares as follows: 


1911 1910 
June gross ......c.cceeeeee $313,662 $286,209 
Expenses and taxes......... 8,890 12,047 
DUNG nêt cuca cast pavenncss 304,772 274,161 
Six months’ grossS.......... 2,010,311 1,800,031 
ENXpenS@S .....c.ccc eae e eee 55,946 57,677 
Six months’ net........... 1,954,365 1,742,354 


KINGS COUNTY ELECTRIC LIGHT. 

The report of the Kings County Elec- 
trie Light & Power Company for the 
month of June and six months ended 
June 30 compares as follows: 


1911 1910 
June groOSS yg Lea haus eae $376,142 $352,906 
PX DENSCS ° o5-2c plugs too Pace ae 199,834 172,712 
_ June NGG chad cece ae 176,308 180,194 
Charges and depreciation... 114,242 103,672 
June surplus ............. 62,066 76,522 
Six months’ gross.......... 2,342,062 2,107,060 
Expenses .........c0cceeuces 1,165,548 997,112 
Six months’ net.......... 1,176,514 1,109,948 
Charges and depreciation... 674,822 610,698 
Six months’ surplus...... 501,692 499,250 
Six months’ net..... ieee 1,176,514 1,109,948 

ELECTRICAL SECURITIES CORPORATION. 


The Electrical Securities Corpora- 
tion has issued a report for the six 
months ended June 30, 1911, as fol- 


lows: 
Underlying and investment bond inter- 


ee ef ee teers 


RINGO, - sided tars cused ase we aris SE 51,346 
Total income polana eaaeo 228,512 
Collateral trust bond interest......... 83,022 
Expenses: seessuceereberied tasn ederent 29,540 
M E N 112,562 
Net profit from income..............++ 115,950 
Profit on sales, securities...........-- 10,235 
Less discount and premium on series 

O AEE tees cass E 14,393 
e E T E sade 0 55,842 
SUPINE Sarnen raot VEn a nA S 171,793 
Surplus December 31, 1910............ 1,000,043 
Total surplus ouaa os aan hae 1,171,836 
Preferred dividends .............ee.00: 25,000 
Common dividends .................... 80,000 
OLD. ie cosh O ease de be 105,000 
Surplus June 30..............c0seeeee 1,066,836 


EDISON ELECTRIC ILLUMINATING COMPANY 
OF BOSTON. i 

The report of the Edison Electric 

llluminating Company, of Boston, for 

the month of June and twelve months 
ended June 30, compares as follows: 


| 1911 1910 1909 
June gross ...., $398,622 $356,697 $293,885 
*henses eee 185,207 159,797 144,469 
Menet eee 213,415 196,900 149,416 
Welve months 
e ERNETEN 5,257,913  4.709,456 4,111,343 
a ol carta 2,243,276 2,107,428 1,770,956 
¥elve months’ 
BE sags Ae 3,014,637 2,602,228 2,340,387 


UNITED RAILWAYS COMPANY. 

The report of the United Railways 
Company, St. Louis, Mo., for the quar- 
ter ended July 1, filed with the city reg- 
ister, showed that 58,416,900 passenger: 
“ere carried in the three months. This 
*xreeded any other quarter's record of 
St, Louis street railways with the ex- 
ception of the third quarter of 1904, at 
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the height of the World’s Fair, when 
69,033,534 passengers were carried. Of 
the passengers carried the last quarter, 
56,880,065 paid five cents each and the 
remaining 1,536,835 paid 2.5 cents each, 
a total of $2,882,424. 


VIRGINIA RAILWAY & POWFR. 

The Virginia Railway & Power Com- 
pany has reported to the New York 
Stock Exchange statement of income 
prior to merger for the ten months end- 


ed April 30, 1911, as follows: 


Gross income 34s he Sik k Joey eee dwas ae $947,548 
Taxes, licenses, tnterest and sinking fund 547,853 


Surplus- 4:34 conga oi eave a NEE $399,690 
Preferred stock dividend..............60. 111,158 
Premium, interest, etc., on bonds pur- 


chased for sinking funds and adjust- 
ments 46,238 
Net surplus (ten months)............... 242,294 
Profit and loss surplus (June 30, 1910).. 297,369 
Total profit and loss surplus April 30... 539,664 


ee | 


HUDSON & MANHATTAN. 

The Hudson & Manhattan Railroad 

Company reports for the month of 
June compare as follows: 


1911. 1910. 
Gross revenue all sources....$375,870 $324,169 
-Expenses and taxes ........ 162,502 133,469 
Gross income .............. 213,368 190,700 
Interest on bonds outstanding 244,105 243,958 
Less interest charged to con- 
struction 202 suieiiioseae Bande 5,569 73,020 
Balance ..ososasssesesoree 188,536 170,938 
Other ehargeSs ................ 23,757 20,418 
*Total deductions .......... 212,293 191,357 
1,075 +658 


Sr | 


Surplus ’ 

*Being fixed charges applicable against that 
portion of the property employed in present op- 
erations. +tDeficit. 


From July 1 to June 30 gross rev- 
enues amounted to $4,326,520; gross in- 
come after expenses and taxes, $3,372,- 
693; deficit after charges, $53,331. 


SOUTH SIDE ELEVATED. 
The South Side Elevated Railroad 
Company reports for the six months end- 
ed June 30. 1911, compared as follows: 


1911. 1910. 

GONG: 2203.45 ke ethan tenes $1,202,484 $1,205,740 
Expenses no 750s vis ose. e ees 816,735 823,817 
INE eon, 2 tS Lao fondue 385,748 381,923 
Charges? nla Ee eee ees doe es 26.540 226,540 
Surplus .sasesaanonasenar e: 159,208 155,383 

—_—__ ~~) —___— 
Increase of Electrical Power in South 


Africa. 

Consul Edwin N. Gunsaulus, of Jo- 
hannesburg, Transvaal, reports some 
interesting facts relative to the prog- 
ress of electricity on the Witwatersrand, 
as shown in the annual report of the gov- 
ernment mining engineer. There was 
a large increase in the use of electric- 
ally driven machinery in connection 
with the mines, the horsepower of mo- 
tors having risen during the vear end- 
ed during the vear ended June 30, 
1910, from 76.299 to 108,354. Owing to 
the fact that the electrification of the 
power supply of a majority of the 
mines is now rapidly going ahead, this 
total will be largely increased during 
the present year. This scheme contem- 
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plates not only the employment of mo- 
tor-driven turbo-compressors for sup- 
plying compressed air, but motors will 
also be used for winding and pumping 
and in a majority of cases for the mill 
drive. The induction motor has been 
chosen by many of the mines for wind- 
ing purposes, this being generally the 
case when it was necessary to convert 
an existing steam hoist, but it is under- 
stood the Ward Leonard system has 
been adopted in most instances where 
a completely new winding plant was 
required. 

The rated capacity of the stations 
now in process of construction by the 
Victoria Falls Power Company and the 
Rand Mines Power Supply Company, 
Limited, is: Brakpan, 12,000 kilo- 
watts; Simmer Pan, 18,000 kilowatts; 
Driehoek, 3,000; Rosherville, 50,000 
kilowatts; Vereeniging, 40,000 kilo- 
watts. The first three are practically 
completed, and the Rosherville station 
is under construction. In addition to 
the supply available from the above 
mentioned companies, several groups 
of mines have their own electric-power 
stations either in process of construc- 
tion or enlargement. 

j — eneo 
Wireless Stations for German Africa. 

An important scheme is being worked 
out to install wireless telegraph sta- 
tions in the German African colonies. 
Two stations have already been estab- 
lished in German Fast Africa, one at 
Muanza and the other at Bukaba, on 
Lake Victoria Nyanza. The Bukaba 
station has a radius of 200 kilometers, 
and will connect the district with Mu- 


-anza, where the overland telegraph 


line ends, so that it will now be pos- 
sible to transmit messages by wireless 
to Bukaba, hitherto accessible only by 
mail. The Muanza station has a radius 
of 600 kilometers, which will enable it 
to communicate with the chief station 
to be erected at Tabora next year. The 
Tabora installation will be capable of 
transmitting messages over 4,000 kilo- 
meters, which means that it will link 
up German East Africa with stations 
to be established in the Cameroons, and 
probably also later in German South- 
west Africa. The German mail steam- 
ers plying between Germany and the 
Cameroons are fitted with wireless ap- 
paratus. The plan is that wireless sta- 
tions will be established at al] prinei- 
pal commercial stations of German in- 
terest in West Africa, 
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New Electrical and Mechanical Apparatus and 


Power-Factor Meters. 

A poor power-factor can often be 
improved by a better proportioning of 
the motors to their loads, the use of a 
super-excited synchronous meter, or 
similar means, with resulting increased 
capacity and efficiency of the system. 
It is therefore important, particularly 
in heavily loaded plants, to know what 
the actual power-factor is at various 
conditions of the load. The introduc- 
tion of direct-reading power-factor me- 
ters enables the determination of the 
power-factor without trouble. Their 
use indicates whether induction motors 
on a system or on any circuit of a sys- 
tem are properly operated, and enables 
the adjustment of the exciting current 
of synchronous apparatus to values giv- 
ing the most economical power-factor, 
also indicating a reversal of power if 
it occurs. 

On polyphase systems supplying a 
mixed load, power-factor indications 
are a necessity, as the calculation of 
power-factor from other meters is very 
complicated and difficult and may give 
very misleading results. A polyphase 
power-factor meter having current con- 
nection in each phase of the circuit will 


FIG. 2.—VERTICAL SWITCHBOARD TYPE. 


indicate the average power-factor of 
all the phases. 

The illustrations show four types 
of direct-reading power-factor meters 
manufactured by the Westinghouse 
Electric & Manufacturing Company. 
These meters indicate on a graduated 
scale the power-factor in the cirewt to 
which they are connected. 

The power-factor meter operates on 


Appliances. 


the rotating-field principle. A rota- 
ting field is produced by the current 
of the metered circuit passing through 
angularly placed coils. In this rota- 


FIG. 1.—SWITCHBOARD TYPE. 


ting field is situated a pivoted iron 
vane or armature, magnetized by a coil 
whose current is in phase with the vol- 
tage of one phase of the circuit. As 
the iron vane is attracted or repelled 
by the rotating field of the current 
coils, it will take up a position where 
the zero of the rotating field occurs 
at the same instant as the zero of its 
own field. Thus its position will always 
indicate the phase angle between the 


FIG, 3.—PORTABLE TYPE. 


voltage and current of the circuit. The 


pointer attached to the armature there- 
fore indicates this angle, and, by mark- 


‘ing on the scale the cosine of the angle 


shown by the graduation, the power- 
factor is read directly. In the three- 
phase meter the rotating field is pro- 
duced by three current coils spaced 
sixty degrees apart; in the two-phase 
meter by two current coils spaced nine- 


Voltage Coil 
Magnetizing Armature 
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ty degrees; in the single-phase meter 
the position of voltage and current coils 
is interchanged and the rotating field 
is produced by means of a split-phase 
winding. 

Fig. 4 illustrates the movement of 
a type SI seven-inch power-factor 
meter. The winding shown within the 
iron ring is the stationary winding of 
the current coils. Inside this and not 
shown, are the stationary voltage wind- 
ing and the pivoted armature. The 
laminated iron ring surrounding the 
winding is provided as a return cir- 
cuit for the flux of the pivoted arma- 
ture, so that the reluctance of the arm- 
ature magnetic circuit is low. 

The aluminum disk at the front of 
the meter is a damping disk, moving 
in the concentrated field of the two per- 
manent magnets at the bottom of the 
mechanism. These magnets and disk 
have no effect whatever on the elec- 
trical operation of the meter. They 
serve to prevent oscillations of the 
pointer and thus make the readings 
dead-beat. The pointer therefore does 
not swing back and forth but comes 
to rest at once at its correct position. 

It will be noted that in this form 


lron Armature 


Current Coils producing 
Rotating Field. 


Read 
f 


FIG. 4.--DIAGRAMMATIC CROSS 


SECTION. 


of power-factor meter no connection is 
required between the fixed and the mov- 
ing elements; there being no movable 
coils used, there are no delicate flex- 
ible connecting strips; nor is any con- 
trol spring necessary, as the control- 
ling force is electromagnetic. The mov- 
ing element is therefore very light. and 
the frietion and bearing jewel wear 
a minimum, 
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All the Westinghouse switchboard 
types and the polyphase portable types 
are arranged to read lagging or lead- 
ing power-factor on the upper half of 
the scale and for reversed power on the 
lower half. The switchboard types are 
adjusted for one standard frequency ; 
the polyphase portables are adjustable 
to any frequency between 25 and 60 
cycles. The single-phase portables in- 
dicate for 60 cycles on one half the 
scale and for 25 cycles on the other 
half. The portable meters are very 
convenient for investigating the power- 
factor of motor loads and assist very 
materially in improving the operation 
of the system, 

ere ae 

A New Electric-Sign Flasher. 

The Reynolds Electric Flasher Man- 
ufacturing Company, Chicago and 
New York, has recently placed upon 
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blades and jaws; these are made and 
attached in such a manner that a novice 
can replace the same in a few moments. 
This line of knife-switch type is made 
single, double and triple pole. 

The motor is mounted on the flasher 
base, belted, adjusted and ready to con- 
nect. The terminals and binding posts 
are of ample size and convenient so 
that electrical connections are easily 
made. These machines are ruggedly 
constructed and are giving satisfactory 
service in thousands of locations 
throughout the country., 

j re ee 


Reorganization of Viaduct Electric 
Company of Baltimore. 

The plant and business of the Via- 
duct Electric Company at Relay Sta- 
tion, Baltimore, Md., has been taken 
over and merged into the Baltimore Ma- 


chine Products Company, which was re- 


NEW REYNOLDS SIGN FLASHER. 


the market a new model, as shown in 
the accompanying illustration. 

The switches are thrown in and out 
by purely mechanical action, and by 
means of the slots in the wheels hold- 
Ing the rollers, which engage the dog 
and throw the switch in and out, the 
Same can be shifted or set for short or 
long flashes, Very frequently it is nec- 
"sary to make a minor adjustment in 
the flasher, after the same is set up, and 
Y means of the slotted Wheels it is an 
"ay matter for anyone to rearrange 
the flashing effect; this is a feature 
most appreciated by electricians who 

ave occasion to set flashers. 
articular attention is also drawn to 
ao bearings, on which the worm 
: Tuns; the roller bearings are self- 

ntained and require no oiling; the 
es drive ig inclosed and is self-lubri- 
te There are no parts on this ma- 
ese °? Rive out, and the only parts 
eh can burn out are the switch 


the 


cently incorporated under the state laws 
of Maryland for this purpose. The fol- 
lowing are the officers of the new com- 
pany: 

President, Senator A. P. Gorman, Jr. 

Vice-President, E. C. Mayo. 

Treasurer, Conway $. Hodges. 

Secretary, Dr. W. R. Eareckson. 

The Viaduct Electric Company, which 
has been merged into the Baltimore 
Machine Produets Company, and its 
predecessor, is one of the oldest manu- 
facturers of telephones in the country, 
having been in this line of work since 
1871. At that time its output was con- 
fined to the manufacture of telegraph 
instruments and district messenger-call 
boxes. The firm was then known as 
Davis & Watts, and the plant was 1o- 
cated on Holliday Street, in Baltimore. 
A few years later the manufacture of 
magneto telephones was taken up, and 
this firm became the licensed manufac- 
turers of the American Bell Telephone 
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Company, continuing in this capacity 
until 1883. The workmanship of these 
instruments gained for those interested 
in the company, and has handed down 
to its successors, an enviable reputation 
for excellence of production. A num- 
ber of the magneto bells made at that 
time are still in use, doing good service. 

In 1884 the Viaduct Manufacturing 
Company was formed, with A. G. Davis 
as president. The plant was moved to 
Relay, in the outskirts of Baltimore, at 
the junction of the Washington & Fred- 
erick lines of the Baltimore & Ohio 
Railroad. Here with ample room to ex- 
pand and with an abundance of power 
furnished by a dam across the Pataps- 
co River, the Viaduct Manufacturing 
Company grew and flourished, and was 
recognized as the pioneer and leader in 
the telephone industry. The manufac- 
ture of fire-alarms was added to the list 
of its products, as well as switchboards, 
both for telephone and telegraph sys- 
tems. The Postal Telegraph Cable Com- 
pany has always favored the Viaduct 
works, and for many years the Postal 
company has used a large part of the 
output. 

In 1894 the entire plant was destroyed 
by fire and temporary quarters were 
taken on Warner Street, in Baltimore, 
where the business was continued pend- 
ing the rebuilding of the plant at Re- 
lay. This required about a year and a 
half. 

With new buildings, new machinery 
and greatly increased facilities the com- 
pany, in 1896, moved back to its former 
site, where eleven new buildings, well 
equipped with machinery and tools, had 
sprung up. 

The history of the Viaduct Manufae- 
turing Company from that time is sim- 
ilar to that of many other concerns. 
While always producing the very best 
of work and retaining the good will of 
its large clientele, its managers did not 
seem to be able to meet the assaults of 
competitors, which were springing up on 
all sides, and a great deal of patronage 
was diverted to other concerns that had 
adopted a more modern method of doing 
business. In 1907 the inevitable oc- 
curred, and at the first pinch of the 
panic of that year the company was 
forced into the hands of a receiver and 
was succeeded by the Viaduct Electric 
Company. This company operated the 
plant for four years and made a great 
many improvements, both in equipment 
and the method of producing the gocis 
The friends of the old company were 
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loyal and continued to favor its succes- 
sors with their patronage. These orders 
increased to such an extent that the Via- 
duct Electric Company, having a very 
limited capital and burdened with a 
heavy load of assumed mortgages, 
turned the entire plant over to the Bal- 
timore Machine Products Company, as 
mentioned at the beginning of this arti- 
cle. Many more improvements are 
being made by the new organization, in- 
eluding new machinery and increased 
facilities for turning out its products in 
a modern way. 
——— eee 

Hot Weather Exhausts Fan Supply. 

A feature of the electrical trade 
brought on by the hot weather is the 
incoming orders for electyic fans. This 
branch of business has been exceedingly 
brisk for the past three months and has 
lately reached large proportions. In 


fact the large electrical companies are 


unable to supply the demand. 

The General Electric Company has 
completely exhausted its surplus stocks 
of fans and is working its plants night 
and day in order to fill orders anywhere 
near within the time limit. The West- 
inghouse Electric & Manufacturing 
Company is situated similarly, although 
this is not such an important branch of 
the Westinghouse business. 

On the whole the electrical companies 
are operating well over eighty per cent 
of capacity, which is considered favor- 
able at this season of the year. 

E a — 
Lehigh Valley Railroad Extends Tele- 
phone Train Dispatching. 

The Lehigh Valley Railroad has just 
placed an order with the Western Elec- 
tric Company for apparatus to equip 
the west end of the Buffalo division. 
The new circuit is to be 135 miles in 
length. Thirty-eight selectors will be 
installed and the dispatcher for this 
circuit will be located in the vicinity 
of Buffalo. | 

Upon the completion of the telephone 
circuits now under construction, traffic 
on the entire line from Jersey City to 
Buffalo and Suspension Bridge will be 
handled by the telephone. 

—__~»--@——_____ 
Long-Distance Telephony. 

Telephone communication was recent- 
ly established for the first time between 
Paris, France, and Aberdeen, Scotland. 
The distance is onlv about a thousand 
miles, but it includes submarine cable 
between Calais and Dover. 


Transmis- 
sion was reported as good. 


The Durand Radial Planimeter. 

The great increase in recent years in 
the use.of circular diagram or dial in- 
struments for measuring and recording 
all manner of engineering quantities, 
such as pressure, temperature, electric 
voltage, current, electric power, flow of 
water, etc., has led to the demand for 
some type of instrument which will give 
a mean value of the ordinates of such a 
diagram in the same manner as does the 
ordinary planimeter for a diagram in 
rectangular co-ordinates. 

The use of the common form of plani- 
meter in connection with a radial dia- 
gram is impossible, since from the 
mathematical principles involved it re- 
sults that such application would give 
the mean square of the ordinates rather 
than the mean ordinate as desired. 

In 1908 a paper was presented to the 
American Society of Mechanical Engi- 
neers by W. F. Durand setting forth 
the geometrical elements of a form of 
planimeter or averaging instrument 
whieh would fulfil the desired purpose 
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carriage for the integrating wheel. (3) 
The integrating wheel for measuring 
the record. 

The line joining the tracing point 
with the center of the base determines 
the radius-vector at any one instant. 
The axis of the integrating wheel is 
parallel with this line. Under these 
conditions it is easy to show mathe- 
matically that the record counted on 
the integrating wheel will be propor- 
tional to the product of the average 
radius-vector multiplied by the angle 
through which the radius-vector is car- 
ried. Hence by dividing the reading 
by the angle the mean radius-vector is 
obtained. 

The instrument is graduated to give 
mean ordinate in linear inches, so that 
by applying the appropriate scale fac- 
tor it may be used for all diagrams no 
matter what may be the character of 


. the engineering quantity recorded. 


The limits for the movement of the 
tracing point are from a eircle of di- 
ameter 1.5 inches as a minimum to a 


DURAND PLANIMETER. 


and furnish a correct mean ordinate 
for such diagrams, and independent of 
the form of the path followed by the 
tracing point relative to the dial, wheth- 
er curved as in the usual forms of such 
instruments, or radial as in the com- 
mon form cf diagram plotted in polar 
co-ordinates. The only condition which 
must be fulfilled by the instrument is 
that the scale radially must be uniform. 
This is a eondition obviously necessary 
to the application of any form of meas- 
uring or averaging Instrument to dia- 
grams of this character. 

One form of the instrument as devel- 


oped for practical use is shown in the 


figure. It contains the following geo- 
metrical elements. (1) A base which 
is to be centered with the diagram or 
chart to be averaged, and carrying a 
pair of parallel guide slots. (2) A pair 
of rods working in the slots and carry- 
ing at their end a frame to which is at- 


tached a tracing point and a pivoted 


circle of diameter 10.5 inches as a max- 
imum. 

The form of instrument offered here- 
with is made in Switzerland by Ams- 
ler, Laffon & Company, and its accu- 
racy will be found commensurate with 
that of the other types of planimeter 
made by the same firm. The American 
trade is being supplied by W. L. Dur- 


and, 242 Lafayette Avenue, Brooklyn, 
N. Y. 


etl a — 


The Treibel Smoke Consumer. 

This apparatus consists of a special 
form of grate admitting air to boiler 
and other furnaces at certain points. 
with a view to the prevention of 
smoke, It is of German origin, and 
has been fitted to about five hundred 
furnaces in that country. It consists 
of a special dead-plate perforated with 
holes for the admission of air, and a 
special system of air admission behind 
the bridge, and is dependent for its 
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action on these extra air supplies both 
at the front and at the back of the 
grate by means of natural draft. The 
air which passes through the holes in 
the dead-plate is admitted with the 
object of effecting the combustion of 
the coal at the front of the fire, as it 
is here that large quantities of smoke 
are often produced. As is well known, 
there ìs frequently a large quantity of 
unburned carbon in the form of smoke 
that passes over the ordinary furnace 
bridge and appears at the top of the 
chimney. The object of the Treibel 
hre-bridge is to prevent this waste, as 
the gases from the fire are thoroughly 
mixed vith a further supply of air es- 
caping at high temperature in a num- 


ber of small streams from bent pipes - 


arranged at the back of a hollow 
bridge. The aims of the designers of 
this furnace have been freedom from 
smoke with any fuel, great durability 
of all parts fitted, no motive power re- 
quired, and a saving in coal of at least 
five per cent. 

This apparatus is being handled by 
the Treibel Smoke-Combustion Com- 
pany, 65 Bishopsgate, London, Eng- 
land, 

E a 
Type Œ Lightning Arresters. 

Lightning arresters must protect ap- 
paratus not only against disturbances 
due to visible atmospheric discharge 
but also against excessive potential 
stresses arising from various causes. 
These stresses may be caused by in- 
duction or surges on the line, or heav- 
ily charged clouds of rain or snow drift- 
Ing across the line. 

So many and varied are the causes 
of these disturbances and the different 
conditions under which apparatus must 
be protected that it is impossible to 
build a universal lightning arrester or 
me that will protect all apparatus on 
various kinds of circuits. It, therefore, 
becomes necessary to design arresters 
for different classes of service. The 

€stinghouse Electric & Manufac- 
turing Company has placed on the mar- 
et a new design in the type G light- 
nug arrester for the protection of ap- 
paratus on alternating-current circuits 
having Voltages not exceeding 2,500, 
and capacities not exceeding 1,000 kilo- 
Watts, 
P R G arrester consists of a se- 
stale = gaps between non-arcing 
ni y nderg arranged in a row and 

cted in series with a graphite re- 


sistor. The cylinders and resistor form- 
ing the unit are mounted on a porce- 
lain base which, in turn, is mounted 
within a wooden box as shown in the 
accompanying illustration. In a two- 
pole arrester, the unit is mounted on 
the back of the box, while in the three 
and four-pole arresters two units are 
used, one mounted on each side of the 
box. 

The box is made of Well-seasoned 
wood and is entirely weatherproof, en- 
abling the arrester to be mounted out- 
doors in any exposed location desired, 

On a two-wire circuit, the arrester 
has one wire connected to the top of 
each graphite resistor and the ground 


WESTINGHOUSE TYPE G LIGHTNING 
ARRESTER. 


wire is connected to the middle gap of 
the series. 

On four-wire circuits the same scheme 
of connections is used but two units 
are necessary and the connections of 
both are the same. 

With three-wire circuits, two units 
are used, and the connections are the 
same as for four-pole circuits except 
that there are but three line connec- 
tions instead of four. 

The operation of the type G arrester 
is as follows: If an excessive poten- 
tial is developed on the line, the ab- 
normal charge of electricity flows to 
ground, relieving the line of the ex- 
cessive stress.’ The resistance offered 
to the flow of current by the carbon 
resistor prevents an excessive current 
passing through the arrester to ground, 
ana the tendency for a destructive pow- 
er are to follow the discharge are is 
thus counteracted. 

The type G arrester may be applied 
on distributing circuits carrying up to 
1,000 kilowatts. 
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Toncan Metal. 

The development of Toncan metal 
was undertaken to meet the demand for 
a black or galvanized sheet which 
would be moderate in price and have 
the highest corrosion-resisting quali. 
ties, 


When the impurities—carbon, sul- 


- phur, phosphorus and manganese—be- 


come segregated in iron or steel, that 
is when they are not equally and even- 
ly distributed throughout the metal, 
occurring in smal] Spots or areas, an 
electrical current wil] be set up be- 
tween these segregated points when- 
ever the sheet, in which they are pres- 
ent, becomes covered with a film of 
moisture from the atmosphere. Due to 
differences in composition, some of these 
points of segregation become positive, 
others negative, which when connected 
by the film of moisture, set up numer. 
ous electrical ` batteries of greater or 
less energy according to the extent 
of the Segregation, so that there are 
limitless numbers of small electrical 
batteries continually at work through- 
out the sheet. It isa well known fact 


that a current of electricity cannot be - 


generated in a battery without destruc- 
tion or dissolution taking place at the 
Positive pole so that in any sheet iron 
or steel in which Segregation has taken 
place and the surface of which through 
exposure to the atmosphere has become 
covered with a film of moisture, there 
are numerous small electrical batteries 
at work, at the Positive poles of 
which the iron or steel ig being de- 
stroyed, resulting in the form of cor. 
rosion known as pitting, a form 
with which we are all only too well 
acquainted. The more marked or 
strongly defined is the Segregation, the 
stronger will be the electrica] action ; 
consequently the more rapid will be the 
destruction of the metal or sheet. On 
the other hand, the less well] defined the 
segregation, the weaker or milder will 


he the electrical action, and consequent- 


ly the life of the sheet will be longer. 
Again, in a well-made sheet of iron or 
steel in which the impurities have been 
properly incorporated and segregation 
reduced to a minimum, the electrical 
action will be so slight that pitting will 
not take place, but instead an even 
coating of rust will be formed over the 
entire surface of the sheet in such a 
way tnat the rust will itself become, to 
a great extent, a protective coating, 
greatly retarding the process of decom. 
position or rusting. Tt was for this 


- 238 


reason that the old-time iron sheets 
withstood so phenomenally the rav- 
ages of corrosion. It was not because 
they did not rust that caused them to 
last but the way in which they did 
rust, that made them so long lived. 

It has generally been supposed that 
steel corrodes faster than iron, also 
that pitting is confined entirely to steel 
but this is by no means the case. Both 
iron and steel pit and corrode, and bad- 
ly made iron lasts no better than badly 
made steel. The opposite of this is 
also true, namely, that properly made 
steel will withstand corrosion and pit- 
ting equally as well as iron, besides 
having far superior working qualities. 

There may possibly be some ques- 

tion as to how electrolysis takes place 
in causing corrosion as regards the ex- 
act chemical reactions; but that elec- 
trolysis actually does take place, and 
that it is the true cause of corrosion 
cannot be successfully disputed. The 
fact that electrolysis does occur is prov- 
en conclusively by the ferroxyl test. 
The object of this test is to prove the 
theory of electrolysis by practical dem- 
.onstration. The explanation of the test 
is this. At the poles of electrical bat- 
teries two forms of ions are found to 
be present, namely hydrogen ions and 
hydroxly ions. The hydrogen ions clus- 
ter around and indicate the positive 
pole. The hydroxyl ions in the same 
manner indicate the negative pole. The 
ferroxyl testing reagent is composed of 
certain indicators, the reactions of which 
when brought into contact with those 
two elements have been known for 
years. Ferroxyl is a weak acid and is 
of such a nature that, when brought in 
contact with hydroxyl ions, it at once 
produces a pink color, while potassium 
ferricyanide, when hydrogen ions are 
present causing iron to be dissolved or 
corroded, produces a blue reaction. Both 
of these chemicals are present in the 
gelatine mixture in which are imbed- 
ded the samples, the blue color indi- 
eating the positive poles where destruc- 
tion or corrosion is taking place, the 
pink color indicating the negative 
poles. No piece of iron or steel has 
ever been found which when subjected 
to this test will not soonor or later de- 
velop the pink and blue reaction which 
can be easily witnessed. 

The point involved then in the manu- 
facture of iron or steel which is to re- 
sist corrosion, is to so combine and 
work up the raw materials that these 
eleetrical eurrents which canse corro- 
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sion will be of the mildest form, by 
avoiding excessive segregation. 

The Stark Rolling Mill Company, 
Canton, O., has long recognized this 
fact, and for a considerable time has 
been carrying on a series of exhaustive 
tests and experiments to produce a ma- 
terial which would be reasonable in 
price and meet all requirements. The 
result is Toncan metal, a material 
which combines the essential qualities 
of high corrosion-resistance, ductility, 
and moderate cost. It is a galvanized 
ingot iron. 

—eo 
Cable Connectors for Automobile 
Lighting Circuits. | 

The cable connectors ‘for automobile 
lighting circuits developed by the Gen- 
eral Electric Company are designed to 
withstand all the severe conditions pe- 
culiar to the service. Each half is cov- 
ered with a protective brass sleeve, as 


CABLE CONNE@fORS FOR AUTOMOBILE 
LIGHTING CIRCUITS. 

shown in the illustrations, one end of 
which fits snugly over the brass ar- 
mored cable. The two halves are held 
together by means of a standard Edi- 
son-Swan bayonet joint. This arrange- 
ment possesses a dual advantage—it 
not only effectually prevents the acci- 
dental separation of the connector and 
the consequent interruption of the cir- 
cuit, but also permits of the ready un- 
coupling of any joint in the circuit and 
the prompt insertion of a trouble-lamp 
cable, in case of emergency. A dash- 
board receptacle and plug, the former 
designed to take the plug portion of 
the standard connector, is also avail- 
able. The insulation consists of the 
toughest molded composition, and no 
effort or expense has been spared to 
make them most serviceable. 


——_+--¢_____ 


A Large Motor Order, 

The General Electric Company has 
received an order for 300 four-motor 
ear equipments from the Chieago Rail- 
ways Company. This order ealls for 
1,200 thirty-five-horsepower, type GE- 
226 motors and 600 K-35 controllers 


With auxiliary equipment for the 300 
ears. 
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A New Electric Fire-Damp Detector. 


A new device for detecting fire damp 
in mines has just been invented by two 
young chemists, junior teachers in the 
Technical College at Sydney, Australia. 

The new detector is a simple and 
portable apparatus, designed for the 
purpose of detecting and indicating the 
presence of fire damp and other dan- 
gerous gases in coal and other mives. 
Its warning is given either by a loud- 
sounding electric alarm bell, or by the 
flashing into view of a red incandescent 
light. The makers of this simple con- 
trivance have based their procedure 
upon Graham’s law of the diffusion® of 
gases. Taking also Ansell’s fire-damp 
detector as an additional starting 
point, the inventors have succeeded in 
producing an efficient instrument which 
an inspector or miner may carry in his 
hand and test with ease and certainty 
the air in any heading or working face. 

The apparatus consists of merely a 
piece of glass tubing bent into U shape, 
with the lower curve flattened. One 
leg of the U has an ordinary shell fun- 
nel at its upper end, and the open 
mouth of this is covered by a thin 
disk of plaster of Paris, mixed thin, 
so that in drying it remains porous. 
The other leg is crowned by a small 
reservoir containing additional mer- 
eury, with a little glass tap to allow 
the metal to be run into the bent tube 
below as and when required. Through 
each lower leg there is passed a fine 
platinum wire, that of the funnel- 
crowned one being about half an inch 
below the level of the other, and im- 
mersed in mercury, which fills the bend 
of the U up to this level. Each wire is 
connected to the poles of an ordinary 
battery cell, and thence effective con- 
nection is made with either alarm bell 
or colored light. 

What happens when the detector is 
brought into the presence of an admix- 
ture of gas and air is simply this: The 
foreign gas permeates the plaster of 
Paris seal and depresses the mercury 
column below. This naturally causes 
the mercury in the other leg of the U 
to rise and its rise brings it into con- 
tact with the platinum wire just above 
it. This light contact is sufficient to 
complete the circuit, and set either bell 
or danger light to work. So sensitive 
is the apparatus that, as shown by tests, 
it can be adjusted to give warning of 
the presence of such a small propor- 
tion as two per cent, or even less, of an 
undesirable gas. 
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A Locking Switch. 

The necessity of protecting a man 
who is working on an electric line from 
the possibility of having the line made 
live while he is working upon it is one 
which frequently comes up. Where 
other circuits are served by the same 
feeder it mav easily happen that some- 
one interested in starting a machine or 
turning on lights may have reason to 
close the switch, and in ignorance of 

the danger to which he subjects the 
workman may close it, and an accident 
results. A simple device for applica- 
tion to a knife switch which enables. 
the worker to protect himself from such 
danger has recently been described in 
the Journal of Industrial Safety, and is 
shown in the accompanying illustra- 


SWITCH LOCKED. 


tion. The knife blade is drilled with a 
hole which takes the hasp of a padlock, 
and the hole is so placed that when the 
hasp passes through it, and the lock is 
in place, the switch cannot be closed. 
The key of the lock is in the hands of 
the interested workman below it, and 
in the system illustrated the padlock 
has on it the name of the operative who 
has the key. The switch cannot be 
closed except by the holder of the key, 
Or someone to whom he may give it. If 
two men are interested, it requires the 
consent and approval of both men be- 
fore the switeh ean be shut. 
—_—_+-o—____ - 
Marking Time by Electricity. 

A somewhat novel though not entirely 
nei idea in electrical advertising is the 
New York Klok Moanogram. a device 
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which indicates the exact time in elec- 
tric figures. The sign, which is made by 
Betts & Betts, is operated by a special 
flasher, controlled by a clock movement. 
Every sixty seconds the solenoid is actu- 
ated, starting the motor which drives 
the flasher. The relation of the mechan- 
ism to the clock movement is not affected 
by variations in the voltage, and the 
clock being accurately adjusted, the 
monogram will absolutely give the cor- 
rect time. 

| a an 
Santo Duplex Stationary Vacuum 

Cleaner. 

A new stationary-type duplex dia- 
phragm vacuum cleaner, manufactured 
by the’ Keller Manufacturing Company. 
of Philadelphia, has recently been placed 
on the market. 

It consists of three parts: Base, mid- 
dle or operating portion, and upper or 
dust receptacle chamber. The base is a 
round conical casting twenty-three 
inches in diameter. The machine can be 
set on any level floor, requiring no screws 
or bolts to hold it down. The operating 
part consists of a lower pump cham- 
ber, above which is supported a similar 
chamber by means of four tubular col- 
umns, which also serve as the passage- 
way for the air from the vacuum cham- 
her to the lower pump. 

Supported centrally between these two 
pump chambers on a substantial bracket 
or bridge is a one-quarter-horsepower 
motor designed especially for this ma- 
chine. There are only five moving parts 
in the entire machine; the armature or 
rotor of the motor, the two eccentrics 
and the moving portion of the upper 
and lower pumps. The eccentrics are 
180 degrees apart and the movements of 
cach pump member five-eighths inch. 
The speed of the motor is 1,200 revolu. 
tions per minute, which gives 2,400 im- 
pulses per minute and a practically con- 
stant suction. 

The pumps are similar to the Keller 
pump unit used in the Keller Santo port- 
ahle machine, and consist of a saucer- 
shaped chamber closed by means of a 
circular leather diaphragm. 

The dust chamber consists of a cylin- 
drical steel shell mounted above the oper- 
ating or pump portion and containing a 
removable dust bag. 

The Keller Duplex stands forty inches 
high over all; weighs 180 pounds; has a 
capacity of forty-five cubic feet of free 
air per minute and produces a vacuum 
of eight inches to nine inches mercury 


gauge. 
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New Indirect-Lighting Fixture. 

As is known to everyone, it is almost 
impossible to use the tungsten or Maz- 
da lamp without in some way modify- 
ing its intense brilliancy’ either with 
frosted globes, frosted bowls or art 
glass. Indirect illumination in its re- 
cent developments, whereby the light is 
thrown by the proper appliances to the 
ceiling at the correct angle to reflect it 
back to the working plane, can be ac- 
complished: without more loss ‘or waste 
than in protecting the eye by any of the 
above methods, and a very satisfactory 
light is given. 

The National X-Ray Reflector Com- 


NEW INDIRECT UNIT. 


pany, Chicago, Ill., is placing on the 
market a new unit for indirect lighting 
which has been designed especially for 
the new high-candlepower tungsten- 
filament lamps. As shown in the ac- 
companying illustration the new unit is 
of simple and attractive design and is 
proportioned to give the best results. 
It is seventeen inches in diameter and 
eleven inches deep. The arms and 
chain are of cast brass. The unit is 
made in two sizes for a 250-watt and 
400-watt lamp respectively. 

i > 

Boston Elevated Orders Car Bodies. 

Contracts have been placed by the 
Boston Elevated for fifty all-steel car 
hodies equally divided between the St. 


Louis Car Company and the Standard 
Steel Car Company. 
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Recovering Tools Lost in Drilling. 

One of the difficulties encountered in 
well drilling is the loss of tools. This 
may occur through worn cables, the 
imperfect attachment of the cable to 
the socket, neglect in setting up tools 
and the breakage of the tool itself. 
The recovery of the lost tool is often a 
problem. Electromagnets are some- 
times used for fishing up. 

If the fallen object has been caught 
in the well wall above the oil or water 
or lies in a dry hole, its position may 
be determined by reflecting light into 
the well from a mirror. It was perhaps 
this operation which suggested the in- 
vention of a photographic device for 
determinations of this character. The 
device has not been used much in this 
country, although it seems that where 
a considerable amount of money de- 
pends on the early completion of a well 
whose drilling has been delayed by loss 
of tools it could be used to great ad- 
vantage. 

The device consists of a stereoscopic 
photographie apparatus, which is low- 
ered to a point near the lost tool, light 
for the negative being furnished by 
an electric current carried by wires ar- 
ranged in the camera. 

An internally blackened bell- 
mouthed vessel, at the small upper end 
of which is fixed the stereoscopic cam- 
era, and at the sides of which are fixed 
two small electric lamps with shades 
reflecting the light downward, is at- 
tached to a sinker rod with guides. In- 
eased in an air-tight chamber above the 
photographic device is an electric ac- 
cumulator, which supplies the light, 
and interposed in the circuit is a small 
clock that can be regulated to produce 
contact at any desired time, switching 
on the light and opening the camera 
shutter at the same moment. Above 
this is placed a cylinder in which com- 
pressed air is stored, leading by min- 
ute tubes to the bell-mouthed photo- 
grapic vessel beneath. By a clever de- 
vice a quick upward or downward mo- 
tion of a few inches causes a disk, near- 
ly equal in size to the well, working 
freely on the central spindle, to rise or 
fall and transmit a motion to a lever 
which actuates an air valve leading 
from the air vessel. The pressure of 
air must exceed the pressure due to the 
submergence of the apparatus in the 
liquid, and on the air valve being 
opened the fluid is displaced in the bell- 
mouthed vessel and an undisturbed 
view of the lost article is secured. After 
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an exposure of one or two hours the 
air is shut off by a repetition of the 
before-mentioned jerk and the appara- 
tus raised. 


An Improved Type of Meter Bearing. 

A type of bearing, standard in 
watch construction, but comparatively 
new in its application to integrating 
meters, which shows remarkably good 
results, is illustrated in the accompany- 
ing illustration, and has been adopted 
in the new type ‘‘H’’ Sangamo induc- 
tion watt-hour meter. The steel pivot 
slips friction-tight into the lower end 
of a split-brass shaft. When one end 
of the steel pivot has become worn or 
injured, it can be easily withdrawn, 
reversed, and when pushed in, gives an 
entirely new pivot on the other end. 
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METER BEARING. 


This pivot centers in a sapphire ring 
stone and end stone of the same con- 
struction as used in high-grade watch 
bearings. Any dust or foreign material 
collecting near the pivot by the rota- 
tive action of the pivot is carried to the 
side and away from the center of the 
flat jewel. 

To those familiar with induction-me- 
ter operation it has long been known 
that there is a continual vibration of 
the moving element, caused by the 
shunt field. This vibration tends to 
pull the armature sidewise, and lift 
the pivot up against the curved surface 
of the jewel cup at each vibration. In 
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the instant following this lifting, the 
pivot tends to drop back to the center 
of the cup, setting up a continuous 
pounding or drilling on the lower jewel, 
which eventually impairs or destroys 
its bearing surface. With the ring and 


end-stone bearing, it is impossible for- 


the entire moving system to be lifted 
bodily off the end stone, so that while 
side play exists in the moving system 
the ring jewel and end stone prevent 
the pounding or drilling effect. A fea- 
ture inherent to the ring and end-stone 
bearing is that the slight and necessary 
clearance between the shaft and ring 
jewe) allows some play of the lower 
pivot on the end stone. This distrib- 
utes the wear instead of concentrating 
and intensifying it at one point. 

When combined with an electrical 
measuring system having a high ratto 
of torque to weight, this new bearing 
system permits the construction of a 
meter having a higher ratio of torque 
to friction and a greater life with ac- 
curacy than has heretofore seemed pos- 
sible. This means decreased up-keep or 
maintenance charges. 


t — a S 


New Building for the New York Edi- 
son Company. 

Plans are being drawn for an eight- 
story office building for the New York 
Edison Company. The building is to 
be erected at 124 West Forty-second 
Street, where for a number of years the 
Second District offices were located. 
The old building will be torn down and 
the new structure started before the 
end of the summer. 

The construction department of the 
Edison Company is sinking drills from: 
the basement of the old building in 
search of bed rock, but at a distance of 
seventeen feet, reached last week, noth- 
ing but dirt had been encountered. The 
plans are being drawn by Burnham & 
Company, of Chieago. The plot on 
Forty-second Street is 25 by 100 feet. 

The Second District offices are tem- 
porarily located at 245 West Forty-sec- 
ond Street. It is planned to have not 
only the offices of the district, but the 
entire contract and inspection depart- 
ments located in the new building. 


—_—————>---e___— 


The General Eleetric Company has 
sold its patents on railway signal de- 
vices to the Union Switch & Signal 
Company of Pittsburg. This is taken 
as indication that the General Electric 
Company will retire from this field. 
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COMMISSION NEWS FROM NEW YORK. 
(Special Correspondence.) 


The Public Service Commission, Second District, will hold 
hearings at Albany and New York City next week. On Monday 
at Albany it will take up the application of the Rockland Light & 
Power Company for authority to issue $100,000 in five-per-cent 
mortgage bonds. With the proceeds the company intends to pay 
for extensions to its gas distributing system to the villages of 
South Nyack, Grand View. and Piermont, purchase a gas holder 
and an auto truck, construct reservoir and cooling plant at its 
Orangeburg plant, and also install additional electric equipment. 


On Thursday at its New York offices, the Commission will hold 
a further hearing on the complaints of various municipalities in 
Westchester County as to the prices of the Westchester Lighting 
Companies for gas and electricity. 


An application has been received by the Public Service Com- 
mission, Second District, from the Wynantskill Hydro-Electric Com- 
pany for permission to begin construction of an electric power 
plant at Wynantskill Creek in the town of Sand Lake, authority 
to exercise franchises within that town and permission to issue 
$7,500 capital stock. Within the vicinity of Wynantskill there are 
many villages and summer resorts which the company proposes to 
supply with electricity for light and power purposes. Some of the 
communities which it intends to serve are West Sand Lake, Sny- 
ders Lake, Re.chard’s Lake, Averill Park, Sand Lake, Crooked 
Lake and Burden Lake. At the present time electric service can 
only be secured by these communities from Troy. The company 
now has contracts for the supplying of over 400 lights. 


The Oneida Railway Company has filed a petition with the 
Public Service Commission. Second District, for permission to 
exercise francnises for the building of its street surface railroad 
through Madison and Sconondoa streets in the city of Oneida, 
Madison county, At the present time this company is operating 
over the electrified West Shore Railroad between Utica, Oneida 
and Syracuse. Double tracks will be laid from Main and Madison 
streets to Cedar street, from whic. point a single track will run 
along Madison Street to Sconondoa Street to a point where the 
(racks of the New York, Ontario & Western Railway cross the lat- 


sss ie It is estimated that it will cost $25,000 to lay those 
racks, 


COMMISSION NEWS FROM WISCONSIN. 


(Special Correspondence.) 


A conference of the inspectors of service of the Commission has 
been held in Madison recently and the general service conditions 
in telephone, gas and electric plants throughout the state have been 
discussed. The action which shall be taken as against those plants 
Which have failed to conform to the requirements of the public- 
utility law and the rules laid down by the Commission was dis- 
cussed. In the past a number of plants have been required to ap- 
bear before the Commission and explain their poor service condi- 
tions or show cause why they should not be proceeded against be- 
Cause of failure to meet the requirements of the law. 


Complaints of poor service on the part of the Madison exchange 
of the Wisconsin Telephone Company have caused an exhaustive 
investigation to be made extending over a period of a number of 
weeks. The Commission has recently published a statement in re- 
i to the conditions in Madison and this statement shows that 

e cause of the comparatively poor service has been the lack of 
ee especially of switchboard insufficiency. The report con- 
nS Curves showing the speed of telephone operators in answer- 
roa in Madison as compared with other plants in the state. 
Nation ePhone Company states that the present development in 
a ig much larger than the company had expected and is 
the greater than any of the other exchanges of the company in 
tel state. Tne present development in Madison is more than one 

‘phone to each five persons in the city. 


The legislature, which has recently adjourned, has materially 
tena the powers of the Commission and has very materially 
: ed its authority and jurisdiction over utilities in the state. 
as eine and bond law has been strengthened in such manner 
lire eave the Commission in practical control of all issues in the 
jurisdietio he water powers of the state have been placed under the 
powers on and control of the Commission and the owners of such 
ken or rights are required to surrender their franchises and 
e a permits from the Commission. In effect the law declares 
mission a Powers to be public utilities and subject to the Com. 
On as are water, gas and electric utilities at persent. 
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COMMISSION NEWS FROM NEW JERSEY. 


(Special Correspondence.) 


The Board of Public Utility Commissioners, having been ad- 
vised of several instances where contracts with public-utility cor- 
porations have been terminated on the allegation, by the utility, 
that the terms of the contracts constituted discriminations, has not- 
ified each public utility in the state to report to it all changes made 
in rates to customers receiving service at other than the regular 
schedule of rates, and also to report whenever any contract with a 
customer, at a special rate, is terminated and the charge to the 
customer is changed to the regular schedule of rates. 

The Board has heard the complaint of F. C. Leaming, et al., 
against the Trenton & Mercer County Traction Corporation, in re- 
gard to alleged discriminating and overcharge in rates of fare 
from the City of Trenton to the Borough of Pennington. 

The Board has approved the proposed issue by the Middlesex 
Electric Light & Power Company of issue of its five-per-cent bonds 
to the amount of $5,000. 


LIGHTING AND POWER. 


(Special Correspondence.) 

TIOGA, TEX.—L. A. Marshall has made application for an 
electric light franchise. 

CUSTER, OKLA.—This city is about to begin the construction 
of an electric light plant. 

BUTLER, OKLA.—W. K. Kise has been granted a twenty-year 
franchise for an electric light plant. 

ROCK ISLAND, ILL.—A number of new tungsten ornamental 
street lights have been installed here. 

PHOENIX, ARIZ.—An ornamental lighting system similar to 
the one in Warren, O., is proposed here. 

ROODHOUSE, ILL.—The Chicago & Alton Railroad has estab- 
lished an electric lighting and power plant here. Z. 

SOLOMON, KANS.—This city has arranged to issue £30,000 in 
bonds for the building of a light and water plant. 

MILAN, ILL.—The People’s Power Company of Rock Island is 
seeking a franchise for distribution lines in the village. Z. 

LIBERTY, N. Y.—An all night schedule will be inaugurated 
when the contemplated installation of tungsten lamps is made. 

CARSON CITY, NEV.—It has been decided to install electric 
light in place of numerous gas lamps in use on the capitol grounds. 

CLINTON, MASS.—Extensive improvements in lighting are to 
be carried out here, many arcs being replaced by tungsten clusters. 

SOUTHAMPTON, L. I.—The Suffolk Lighting & Heating Com- 
pany has contracted to furnish the village with light for a term of 
three years. 

CHESTER. PA.—A complete system of tungsten lighting for 
the city streets is being considered and specifications are in the 
course of preparation. 

ZILLAH, WASH.—The Zillah Light & Water Company has 
been organized by local men for the purpose of supplying electric 
power to the city and to private consumers. 

ST. PAUL, MINN.—The Consumers’ Power Company, which 
controls the Northern Heating & Electric Company, is to expend 


- $10,000,000 in improving its several plants in this state. 


DENVER, COLO.—An ordinance providing for the operation of 
street lamps at the rate of $20.00 per lamp has been passed. Cur- 
rent will be supplied by the Denver Gas & Electric Company. 

LINTON, IND.—An election has been called to vote on a prop- 
osition to either sell bonds to secure means to enlarge and improve 
the municipal electric light plant or to sell the plant to a private 
corporation, 

GIBSON, ILL.—The Central Electric Light, Heat & Power 
Company has been incorporated to operate a light, heat and power 
plant. The capital is $100,000, and the incorporators are A. Hood 
H. L. Clarke and J. Hood. 

SAN FRANCISCO, CAL.—The California Consolidated Light & 
Power Company has filed articles of incorporation at Sacramento 
with a capital stock of $5,000,000. C. S. Goodrich, J. F. Piggott 
T. E. Palmer, incorporators. A : 

LEBANON, IND.—The Lebanon Electric Light Company and 
the Lebanon Heat Company have merged and wil] Operate under 
one management. Both plants will be enlarged and improved 
Some new machinery will be installed. Ss 


EXCELSIOR, MINN.—The Belle Plaine Lighting & Power 
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Company has commenced the construction of an electric light plant. 
The building will be 40 by 40 feet. A 145-horsepower Corliss en- 
gine and an eighty-kilowatt generator will be installed. 


PAINE, 0.—At an election upon the question of isguing bonds 
for the purpose of buying the electric light plant and installing a 
municipal water system the proposition was carried by a vote of 
219 to 43. The purchase price of the lighting plant was fixed at 
$9,000. H. 

FALLON, NEV.—The Government is arranging for the erection 
-of a large hydroelectric plant at the new Lahonton dam, near this 
place, for operation of the Truckee-Carson project. Citizens of Fal- 
lon have presented a petition to the Government to sell power in 
the city. l 
~ PHOENIX, ARIZ.—The Water Users’ Association is asking for 
bids for machinery for its new power house to be erected at 
Arizona Falls: estimated cost $30,000. Bids close August 6. Ten- 


‘ders will later be asked for the construction of the building. 
Charles A. Van der Veer, secretary. A. 


NOBLESVILLE, IND.—The Wainwright Trust Company, of this 
city, has been appointed receiver of the White River Light & Power 
Company by Harry Sheridan, referee in bankruptcy. An applica- 
tion will soon be made to sell the plant and the request will be 
granted. The White River Light « Power Company owns the 
hydraulic dam and building two miles north of this city. S. 


TWIN BRIDGES, MONT.—The Madison River Power Company 
plans to supply power for lighting to this city. It is proposed to 
‘start the line from the main power line at Ruby and run it to Alder, 
thence down the valley to Laurin and Sheridan, then on to Twin 
Bridges, where it will be terminated for the present. If the plans 
‘are adopted the construction work will be done as soon as possible. 


PROVO, UTAH.—Directors of the Knight Power Company met 
recently and decided to build a power transmission line from the 
Murdock plant, above Heber, down Parley’s canyon to Midvale, 
Salt Lake County. The work will cost about $50,000 and construc- 
‘tion will be started at once. The purpose of the new line is to con- 
ee all of the Knight plants to increase the efficiency of the ser- 
. SACRAMENTO, CAL.—The Citizens’ Light & Power Company 
has closed a contract with the Great Western Power Company to 
‘supply power in blocks for local distribution. The Citizens’ Light 
& Power Company will install a conduit system for lighting and 
‘power to cost $1,500.000, and will later build a power plant for its 
‘own generation. The company will soon file articles of incorpora- 
BS with a capital stock of $5,000,000. George W. Peltier is presi- 


A. 
GRAND HAVEN, MICH.—The city of Grand Haven has 


asked the Grand Rapids-Muskegon Power Company to make 
a proposition to take over the municipal electric lighting plant 
‘and furnish service for municipal lighting and commercial pur- 
poses. The city has been doing a commercial business as well 
as doing the public lighting, and the plant is not large enough 


to furnish current for industrial purposes without a consider- 
able new investment, 


SAN FRANCISCO, CAL.—The Sacramento Valley Power Com- 
‘pany, of which the Fleishhackers of this city are now in control, 
‘proposes to spend part of the $2,000,000 recently borrowed from 
‘the Anglo-California Trust Company in extensions of power lines 
and in the erection of new generating plants in the territory 
‘already occupied by them. The sum of $600,000 is to be expended 
immediately for betterments and $1,000,000 will be held in reserve 
for future improvements. 

FT. DODGE, IOWA.—Bonds for the construction of a dam, to 
be used in connection with a hydroelectric plant, have been sold. 
An estimate which was made, showed that the total annual cost 
of operating a municipal dam, with electric machinery and auxil- 
jary steam plant including settling basins, pumps, labor, supplies, 
maintenance and repairs, depreciation, and interest on the invest- 
‘ment would be $33,910. The estimate also stated that the invest- 
ment required for such an outfit would be $220,000. 


NARRAGANSETT PIER. R. I.—The Narragansett Electric 
Lighting Company has placed an order with the General Electric 
‘Company for a twenty-seven-panel switchboard consisting of an 
instrument and controlling benchboard of twenty panels and an 
exciter and field-switchboard consisting of seven panels. This 
switchboard will control three 3,500-kilowatt and one 4,000-kilowatt, 
9 300-volt, sixty-cycle turbo-generators. The equipment includes 
motor-operated oil switches, busbars, meters, instruments, etc. 


CLEVELAND, O.—The Cuyahoga Light Company has sold its 
physical property to the Cleveland Electric Illuminating Company. 
which company will continue to supply all customers with service. 
‘The Cuyahoga Light Company was formed in 1907 and operated a 
small plant supplying a limited number of customers in the 
downtown business section. L. D. West, secretary and manager 
ot the Cuyahoga Company, states that the property was sold some 
time ago, as the natural result of the idle duplication of capital in 
an effort to establish competition in a public utility. 


MEMPHIS, TENN.—The holding company which is to succeed 
the American Cities Railway & Light Company, is reported to 
have gained control of the Consumers’ Electric Light & Power Com- 
pany, of New Orleans, thus adding $2,500,000 to its capital stock. 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


Vol. 59—No. 5 


The effect of the acquisition will be to give to the interests now 
dominating the New Orleans Railway & Light Company, the Mem- 
phis Street Railway Company, and other companies in the south, 
complete control of the business of supplying electricity for com- 
mercial and lighting purposes in New Orleans. A merger was 
effected some weeks ago by which the New Orleans Railway & Light 
Company was acquired by the holding company, which has been 


endeavoring for some time to secure additional capital and in- 
crease its power in the south. I 


NEZ PERCE, IDAHO.—A. Welch and R. B. Montague, of 
Portland, Ore., have secured possession of the Nez Perce Light 
& Power Company financed and controlled by Z. A. Johnson, 
president of the Nez Perce & Idaho Railroad, and which in- 
cludes the Nez Perce water system, the high-tension line to Voll- 
mer-Ilo, now in course of construction, the light and power 
franchise in Ilo, Nez Perce and Kamiah and the power plant and 
sawmill on Lolo Creek, two miles above Greer, where the power 
for the system is developed. The consideration was ‘$70,000, 
C. H. Cunningham of Portland, who is to be superintendent for 
the new owners, taking charge. The purchasers, it is said, in- 
tend to develop the power plant at Lolo Creek to its full ca- 
pacity and will at once enter the field in competition with the 
Grangeville Electric Light & Power Company, which now has 
a high-potential line into Cottonwood, where it recently pur- 
chased the local light and power system, and intends extend- 
ing the power line from there into Vollmer. 


TOLEDO, O.—The Common Pleas Court overruled the demur- 
rer of the Toledo Railways & Light Company, in the action brought 
by the city to compel the company to operate under the new seven. 
cent electric lighting ordinance. As a result of the ruling of the 
court the company is now accepting payment at the new rate from 
its patrons, giving them credit for the amount paid but refusing to 
receipt in full. This method will be pursued pending further liti- 
gation and until a final decision by the court fixes the legal rate to 
be charged. The company in an answer attacks not only the ordi- 
nance of the city fixing the rate but also attacks the Ohio statutes 
which empower cities to regulate the rate of charge of lighting 
companies on the ground that such laws are unconstitutional. The 
company claims that both the ordinance and the statute of the state 
under which it was passed are confiscatory and unreasonable and 
if enforced will result in a loss to the company of at least $50,000 
a year. Of the 4,000 consumers under contract in Toledo, about 
2,000 use a monthly average of less than twenty kilowatt-hours, 
and 1,000 use less than ten kilowatt-hours, the average by all citi- 
zens of Toledo being twenty-three kilowatt-hours per month. H. 


ELECTRIC RAILWAYS. 
(Spectal Correspondence.) 

GREENWOOD, S. C.—Cars on the local interurban road will 
probably be running by the first of December. 

OAKLAND, CAL.—The Oakland Traction Company has been 
granted a franchise on East Sixteenth Street. A. 

NEW HAVEN, CONN.—The trolley line between this city and 
Guilford is near completion and will probably be in operation by 
the middle of August. 

DULUTH, MINN—A franchise has been granted to the Subur- 
ban Traction Company, which proposes to build a line connecting 
with the Brooks-Scanlon Road 

ST. PAUL, MINN.—The Board of Aldermen has ordered the 
construction, by the street railway company, of twelve blocks of 
line from Burns Avenue to Earl Street. 


VIRGINIA, MINN.—Construction will be completed within five 


months on the electric line thirty-six miles long, to connect Vir- 


ginia, Gilbert, Hibbing, Buhl, Chisholm, and Mountain Tron. C. 


DULUTH, MINN.—The Suburban Traction Company is calling 
for bids for the construction of 5.3 miles of road between Duluth 
Heights and the Pike Lake highway, to be received up to July 24. 
D. A. Reed, engineer. C. 


FAIRMONT, W. VA.—The Morgantown Interurban Railway 
Company has been incorporated for the purpose of constructing 
a trolley line from Fairmont to Waynesburg by way of Morgan- 
town and Point Marion 


FRESNO, CAL.—The Fresno, Coalinga & Monterey Railway 
has been incorporated with a capital of $4,000,000. A road will be 
constructed from Fresno to Coalinga, and From Monterey to Hol- 
lister. Albert Albrecht is interested. ‘ 


SHELBURNE FALLS, MASS.-—Surveyors are at work on the 
proposed extension of the Shelburne Falls and Colrain Street rail- 
road from Colrain to Wilmington, Vt. It is expected that the exten- 
sion will greatly benefit this village from a business standpoint. 

BEATRICE, NEB.—It is reported that a number of local capital- 
ists will soon organize a company here to establish a street car 
line in this city. It is said ihat about $30.000 has been subscribed, 


and that as soon as $100,000 is secured a franchise will be asked 
for. 


CANAAN. CONN.—The Berkshire Street Railway Company 
recently became the owner of the franchise for a trolley line be- 
tween this place and the Massachusetts state line, to connect with 
a line being built from Ashley Falls, Mass. The nominal holders 
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of the franchise previous to its transfer were Henry J. Roraback 
and S. F. Eddy. Work on the construction of the line, it is under- 
stood, will be pushed as rapidly as possible. 


TEMPLE, TEX.—The lines of the local street car system 
are to be extended to the Tal-Coe addition. 


WAYNESBURG, PA.—The first work towards the building 
of the street car line from Waynesburg to Blacksville, W. Va., 
was begun recently. 


PEKIN, ILL—Material has arrived for the Pekin & Peters- 
burg Interurban Railroad and construction work will be pushed 
to completion as rapidly as possible. 


BRISTOL, MASS.—The Bristol & Plainville Tramway Com- 
pany has placed an order with the General Electric Company cover- 
ing a complete power plant equipment which includes two 937- 
kilovolt-ampere horizontal turbine generator units, switchboard, 
rotary converters, motor-driven and turbine-driven exciters, etc. 


NEW ORLEANS, LA.—The franchise for building a street rail- 
way line on Newton Street, from Teche Street to Pacific Avenue, 
Elmira Avenue, from Newton to Opelousas, Opelousas, from Elmira 
to Pacific Avenue, to connect with existing tracks, in Algiers, has 
been sold to the Algiers Railway & Lighting Company. 


MORRIS, ILL.—H. H. Evans, of Aurora, ha3 deposited $50,000 
in banks at Morris and Yorkville as a guarantee that the Yorkville- 
Morris line which will be known as the Fox & Illinois Union line 
will be completed. When $50,000 has been expended for construc- 
tion work the deposit may be withdrawn for further extension of 
the line. Z 


BRISTOL, CONN.—The Bristol & Plainville Tramway Com- 
pany, the only independent local trolley system in the state, oper- 
ating between this borough, Plainville and Terryville, is to increase 
its power-plant capacity. Two 1,000-horsepower steam turbines 
will replace the four reciprocating engines and the many generators 
now in use. 


MORGANTOWN, W. VA.—At a meeting of the promoters of 
the Morgantown & Mount Morris Trolley Company it was stated 
that nearly all the right of way had been secured and that the bal- 
ance would be obtained in a short time. Funds for actual con- 
struction work have been subscribed and the road will probably be 
built within a year. 


BRIDGEPORT, CONN.—Work on the construction of the Bridge- 
port & Danbury Electric Railway Company’s line in the town of 
Trumbull is progressing rapidly, and the force of workmen has 
completed a mile of the roadbed and the ties and rails are in posi- 
tion. The line will run northward, in the direction of Monroe, across 
southwestern corner of which town it will pass as it approaches 

ewtown. 


KOKOMO, IND.—Electric cars operated by the Kokomo, Frank- 
fort & Western Traction Company will probably be running between 
this city and Frankfort by January 1. The new line will take a 
southwesterly course, pass through the towns of West Middleton, 
Russiaville, Forest, Michigantown and one or two other places, and 
finally enter Frankfort from the northeast. The length of the line, 
it is understood, will be about twenty-six miles. | 


SHARON, PA.—The Republic Railway & Light Company, re- 
cently incorporated in New Jersey with a capital of $17,000,000 to 
take over the stock and holdings of the Mahoning & Shenango 
Valley Railway & Light Company, will expend $3,000,000 in improv- 
ing and extending the lines in this section. The local power house 
will also be enlarged and new equipment installed. All franchises 
in Pennsylvania are perpetual. The Ohio franchise is twenty-five 
years with about twenty years to run. 


EUGENE, ORE.—Work has been started on the survey of the 
Tight of way of the Portland, Eugene & Eastern Railway. Right-of- 
way deeds have already been filed covering the entire distance be- 
tween Eugene and Monroe, twenty-three miles from here, at which 
Point the survey connects with the line of the Corvallis & Alsea 
Railroad, which was acquired several months ago by the Welch 
interests. Mr. Welch has promised to have cars running from Eu- 
gene to Corvallis by January 1, 1912. 


NEW ORLEANS, LA.—The Southwestern Traction & Power 
Company will, in a short time, begin the construction of its inter- 
urban trolley line from Spanish ‘Lake to Jeanerette via New Iberia. 
The company expects to be occupied from six to nine months in 
the construction of the line, and to have cars running within the 
year. This line, seventeen miles in length, will be the first divi- 
Sion of what is expected to be an interurban service from Spanish 

ke to Morgan City, a total distance of sixty-six miles. F. W. 


Crosby is president of the company and Henry A. Montz is the 
Vice-president. 


_ MANHATTAN, KANS.—The Manhattan Interurban Railroad 
Company is planning to build an interurban line from Manhattan 
o Fort Riley. At the latter point it will connect with the line 
which now connects Fort Riley and Junction City making a con- 
inuous line from Manhattan to Junction City, a distance of twenty- 
our miles. The Manhattan company has been granted permis- 
Sion by the Pubiic Utilities Commission recently to vote $200.000 
sy preferred stock for this purpose. It is said that the plan is ulti- 
Hite to connect up Manhattan, Junction City, Abilene, Solomon, 
Salina and all intermediate towns along the Smoky Hill River 
with an interurban system. 
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TELEPHONE AND TELEGRAPH. 
(Special Corrcspondence.) 

GEYSER, MONT.—The Bell Telephone Company is a 
ing a line to Stanford. ; 

ELY, MINN.—The Council is considering the installation of a 
Gamewell fire-alarm system. C. 

FORDYCE, ARK.—The Southern Telephone Company has au- 
thorized a bond issue of $300,000. 

SLEEPY EYE, MINN.—The Sleepy Eye Rural Telephone Com- 
pany will build an exchange here. C. 

VENICE, CAL.—The Home Telephone Company plans for the 
erection of a new central station. A. 

LA CROSSE, WIS.—A new building costing $25,000 is being 
erected by the La Crosse Telephone Company. C. 

RED GRANITE, WIS.—The Red Granite Telephone Company 
has been incorporated with a capital stock of $4,000. 

BRENHAM, TEX.—The Brenham & Welcome Telephone Com- 
pany has been organized to build lines out of this city. 

LOS ANGELES HARBOR, CAL.~The Pacific Telephone & 
Telegraph Company has completed its new exchange building. A. 

DUBLIN, GA.—The Carey Stephensville Telephone Company 
has been incorporated with a capital of $12,000 by W. F. Colley. 

MANDAN, N. D.—The North Dakota Telephone Company is 
arranging for new telephone lines both north and south of this 
city. . 

PRESCOTT, ARK.—J. B. Hampton and others have purchased 
the telephone exchange from the Southwest Arkansas Telephone 
Company. . 

GRINNELL, IOWA.—The Interior Telephone Company has an- 
nounced its intention to carry out in the near future a number of 
improvements. 

CEDARHOME, WASH.—The Cedarhome Telephone Company 
has been incorporated with a capital of $10,000 by Peter Hanson 
and N. Nielson. 

HARDIN, MONT.—R. V. McComb is about to commence the 
construction of a telephone line to connect with the long-distance 
circuit at Custer. C. 

VENTURA, CAL.—The Pacific Telephone & Telegraph Com- 
pany has commenced construction work on an additional line from 
Ventura to Oxnard. 

FARGO, N. D.—The Northwestern Telephone Exchange Com- 
pany is planning extensive improvements, including the installation 
of a conduit system, i 

VIRGINIA, ILL.—Stockholders of the Cass County Telephone 
Company will meet August 15 to vote upon the proposition to de- 
crease the capital 3tock. ; 

OAKESDALE, WASH.—The Oakesdale Home Telephone Com- 
pany has been incorporated with a capital stock of $10,000, by A. 
Woodward and Edward Roberts. 

PALACIOS, TEX.—The Coast Telephone Company was re- 
cently incorporated with a capital of $35,000. The incorporators are 
T. J. Hardey, T. J. Pool and H. W. Dean. 

SAN FRANCISCO, CAL.—The Postal Telegraph & Cable Com- 
pany has completed its telephone line between here and Reno, Nev. 
The company has made a reduction in rates. f 

AMBROSE, N. D.—The Divide County Farmers’ Telephone 
Company will erect a central exchange for a system with which it 
proposed to cover every section of the county. C. 

WILLOWS, CAL.—The Pacific States Telephone & Telegraph 
Company plans for the installation of a new exchange station. 
About $15,000 will be expended for equipment. 

NAPA, CAL.—A twenty-year franchise for a telephone line 
near St. Helena has been granted to W. H. Simmons. H. Voorman 
DuBois has also been granted a twenty-year franchise for a tele- 
phone line near Napa along the County roads. 

BURLINGTON, WIS.—The Wisconsin Telephone Company 
is running new lines from here to Brown’s Lake, and from Mil- 
waukee and Racine to Burlington and Lake Geneva. 

WILLOWS, CAL.—The California National Forest has com- 
pleted its telephone line to Covelo, Mendocino County, 110 miles 
This is the first line to be constructed across the Coast Range 
Mountains. A. 


TACOMA, WASH.—The Sunset Telephone Company has let 
the contracts for two new substations in this city; one on Seventh 
and Proctor Streets, which will cost $25,000, and a smaller station 
in the South end of the city. 


PETERSBURG, ILL.—The People’s Telephone & Tele 
Company of Menard County has been incorporated with a 
stock of $100,000. The incorporators are D. W. Frackelton A J 
Parsons and henry H. Colby, all of Petersburg. ein 


BOONVILLE, N. Y.—A certificate of incorporation h 

a 
filed by the stockholders of the Peoples Mutual Telephone SA 
pany. The capital is $5.000 and the directors are Eugene H 
Hayes, Frank A. Barret, Andrew Hurlout and others, all of this 
place. i 
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ELECTRICAL SECURITIES. 


rata 
A. G. Edwards & Sons of Nen Boe oireet Railway Company 


about six per cent $500,000 Waco (Texas and due June 
Arsi morl Eaze six-per-cent bonds, dated June an thirty days’ 
1, 1916. Bonds are redeemable at par and inte 


price to yield 


ital 
noti he Toronto Street Railway Company wil tae eo0 will ve dis: 
stock from $8,000,000 to $12,000,000. D's igang, $2,000,000 will be 


on e stockholders a8 a s- 
tre Paa Ep at par, and the remainder oes nae ‘eight 
ury. The dividend has been increased from seven p 
r annum. ; 

oe holder of the United States Light ard eee 
have approved a proposition to change the par nee Bic $100 a share. 
of the capital stock of the company from ae that hereafter 
There is no change in the total capitalization, 80 + 150,000 com- 
capital stock will be divided into 25,000 preferred an , 


mon shares of par value of $100. 
DIVIDENDS. 


Butte Electric & Power Company, crete dividend of one 
nd one-quarter per cent, payable August 1. 
j A ORJE (Mass) Electric Light Company, quarterly o 
dend of $3 a share, thus placing the stock m a twelve per cen 

S, ainst a former rate of ten per cent. 

e n Railway Company; preferred quarterly dividend of 
one and one-quarter per cent, payable August 1. 

East St. Louis & Suburban Railway Company; preferred quar- 
terly dividend of one and one-quarter per cent, payable August 1. 

Harrisburg Traction Company; 4 dividend of three per cent, 
payable August 1. 

Havana Electric Company; common quarterly dividend of one 
and one-half per cent, and preferred of one and one-half per cent, 
payable August 12. 

Home Telephone Company, Albion; quarterly dividend of one 
per cent, payable July 20. 

Jacksonville Traction Company; common dividend of $1.75 per 


‘share, and preferred of $1.50 per share, payable August 1. 


Lincoln Traction Company; preferred quarterly dividend of 
one and one-half per cent, payable August 1. f 

Lewiston, Augusta & Waterville Railway Company; quarterly 
dividend of one and one-half per cent, payable August 1. 

Lowell Electric Light Company; quarterly dividend of $2 per 
share, payable August 1. 

Michigan State Telephone Company, preferred quarterly divi- 
dend of one and one-half per cent payable August 1. 

Milwaukee Electric Company; preferred quarterly dividend of 
one and one-half per cent, payable July 31. 


CLOSING BID PRICES FOR ELECTRICAL SECURITIES ON THE LEADING EX- 
CHANGES AS COMPARED WITH THE PREVIOUS WEEK. 
NEW YORK. 


July 24 July 17 
Allis-Chalmers COMMON ...... 6 cee eee eee tee tee eens 8 8 


Allis-Chalmers preferred ......... ccc cece cette een eet e entree 28% 28% 
Amalgamated Copper ..... 00. cece ere eee ee eee renee ene eeneeees 69% 68% 
American Tel. & Cable... ccc cece e cece ee eee eee etn e ents *78 *78 
American Tel. & Tl. wcsc swe cee even eens ieee sees e eer eua dee es 136% 138 
Brooklyn Rapid TramSit........ 0. ee cece eee cece tree ee eee nnee 82% 83% 
General Electric 1... ccc ecw e cc ccc cee ete eee eee teeter oac ences 162 161% 
Interborough-Metropolitan COMMON ........ cece e ees 17% 
Interborough-Metropolitan preferred ..........cc cece acer eee 51 5214 
Kings County Blectric.... 0... ccc eee eee eee ee teen eeee 129 g 
Mackay Companies (Postal Telegraph and Cables) common 86 R714 
Mackay Companies (Postal Telegraph and Cables) preferred 74% 74% 
Manhattan Elevated ........c ccc c ccc n cece rata seer en eresenees 138 135 
Metropolitan Street RAMWway..... ccc eee cece cece eee eee eens *18 #18 
New York & New Jersey Telephone........... 0... cee eee eees 103 103 
Pacific Tel. & "Teli ds stawsines wii ae ces eG ae emi geen ee ewecens 47 46% 
U. S. Steel CommMONn,.........00 eee eee 


U. S. Steel preferred 


Western non ives ia xk Oca ed ean eew ares Vesa eee i 
Westinghouse COMMON 2... cc cece eee ete emer rete etre eees obi rai 
Westinghouse preferred oo... . 0. ccc cece tee eee ee eee ee bis *111 *111 
BOSTON. po 
American Tel and E EEEN ee cinerea eae 
Edison Elec. Tlumimatingg 0.0.0... 0c. ccc cc erm c eee tere w eens 285 281 
General Eleririe oe neon eekateuncioa eam ease sas can eae 162% . 161% 
Massachusetts Electric Common .........c..ccc scene eee eeees 23 2314 
Massachusetts Electric preferred ............ 2. cee eee eee eee 93% 94% 
Now Enelind Polephone .. os .ch.cwertiewe i co Kaa AEA 145 145 
Western Tel. & Tel. COMMON........ 0... ccc ce eee ee ee eee 2114 20 
Western Tel. & Tel. preferred..... 0... ...... ccc cee ee eee 97 95 
PHILADELPHIA, 2 
American Railways imiscressii ossee ele and detec ae i ERa ea E =“ ae 
EFleetrie Company of America... .... cc ec eee ee ee eee ene 12% 12% 
Electric Storage Battery common........ ce. cee eee ee eens 55% 54 ü 
Klectric Storage Battery preferred ..........cccceeeeeeeeee. 551 54 
Philadelphia Hlectric oseraies raresa Ee C Ana ERa E EE 17% 17% 
Philadelphia Rapid MPa HSIt S A aie aahetane 9°14 221 
Philadelphia Traction ....... oeserseresreerseeessrrrseres. TEN 87 Uy 
Union Traction Be ale RA ater ee MUN Ration Nene icles "ton Ram a17% 52 
CHICAGO. So 7 
Chicago Rallways, Series 1... cece eee tee eee a ae raceeees en ie ae ie 
Chicago Railways, Series 2 oyce5 cee hes ise eis Vee a eee es 3714 273 
Chicago Sunwave srpenienssi 6 des re eho E Oe Rew a Rea ee 3 oy EE 
Chicago Telephone ..eessssresssosessenresesrerseresrreeerus 123. 122 ‘i 
Commonwealth, Bdison 2.6.4 see see etek ke ee ee hee e ee en ee 135 13714 
Chicago Elevated COMMON. ....- ccc ee ee eee eee eee eesees 2814 281% 
Chicago Elevated preferred... .. cc cee cece eee e eee ee setae 92% 92 
National Carbon COMMON. 6s sess sieges sh teed eee ww eee ween ae 112 112 
National Carbon preferred... 00.0. eee ce eee eee ee eee ee eee 118 118 
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Tex., sailed rec ember 1. ager and ¢ 
country abot ane has resigned aS general Me urba iwa. 
ap HEAO fton Jacksonville & Peoria tne duties of genera 


engineer of has been made chief engineer ai is and Arthur Davis. 
O. W. rE be performed jointly by E. ™- 
e $ 
a S. HEGER has resigned as Beers Company, rs 
d ve Angeles offices of the Allis-Cha t three year”, 
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ing assumed by Fred L. Webster, who, he ler, from Milwau 

ap manager of the Seattle Office 
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h WILLIA Y superintendent of the Lynn Gas & P ra months. 
ed Jal 18, in Lynn, Mass., after an illness O ott rrincipal of 
a was Boan in Hilliker, N. H., and H Sane of the first con- 
wing school in Lynn. ae 
the oye cricineert Of the Thom pson-Houston Electrical Comp y 


7 widow 
and in 1890 became connected with the Lynn company. A 


nd four children survive him. . 

i PUTNAM A. BATES, the well-known consulting ite eased 
New York City, has been appointed Director of A8r a Y nd Irri- 
hinery Exhibits for the American Lan wre Jen 
gation Exposition which is to be held in Madison Square oy 
New York, next November. This exposition has on its a d the- 
and governing board the governors of over twenty states ee 
presidents of several of the largest railroad systems, inclu j; 
Row York Central, Pennsylvania, Burlington and Union Paci ¥ 
It is a long time since New York City has had an exposition 0 
this character, and the railroads and states are going to seize the 
opportunity to emphasize in every way the importance of agricul- 
tural interests. It is the intention of Mr. Bates to give particular 
attention in his department to electrical applications which are 


now multiplying so rapidly in the rural districts, At the present . 


moment he is engaged with T. C. Martin in the issuance of a series 
of articles in a popular periodical on the “Utilization of Central- 


Station Circuits for Country Properties and Small Farms,” within. 


striking distance of central power houses, 
D. A. HEGARTY, vice-president, treasurer and general man- 


ager of the Little Rock Railway & Electric Company, of Little - 
Rock, Ark., has resigned to accept the position of genera] manager 
of the New Orleans Railway & Light Co. He will assume his. 


new duties August 1. Mr. Hegarty is a graduate of the University 
of Pennsylvania, becoming, after his graduation, assistant engineer 
in the construction department of the Pennsylvania Railroad. Sub- 


sequently he was general manager and chief engineer of the Phila- 


delphia Traction System of Philadelphia before the consolidation, 
and was afterward manager and chief engineer of the Norfolk 


Railway & Light Company of Norfolk, Va., going from there to. 


New York to become general manager and chief engineer of the 
Railways Company General. Mr. Hegarty is prominent in elec- 
trical and railway associations being a member of the Committee 


of City Rules of the Transportation and Traffic Department of the - 
American Electric Railway Association, member of the Committee - 


on Standards of the National Electric Light Association, member 


of the Committee on Standards of the Engineering Association, | 


U. S. A.. member of the American Society of Municipal Improve- 


ments, director of the Engineers’ Club of Philadelphia. He is . 


also the organizer and past president of the Arkansas Association 
of Public Utility Operators. 


NEW INCORPORATIONS. 


OMAHA. NEB.—The Schietzel Electric Shot-Firing Machine - 


Company has been incorporated with a capital stock of $100,000. 
LA CROSSE, WIS.—The Universal Automatic Electric Signal- 
ing Company has been incorporated with a capital stock of $28.000. 
KANSAS CITY, MO.—The Peerless Electric Sign Company has 
been incorporated with capital stock of $35,000. The incorporators 
are John C. Meredith, W. R. Bump and F. C. Sharon. ; 


ROCHESTER, N. Y.—The Walter T. Goddard Company was. 


recently incorporated with a capital of $5.000 to manufacture elec- 
trical machinery, ete. The incorporators are W. T. Goddard, Edna 
C. Goddard and Janet M. Cook, all of Rochester. 

NEW YORK, N. Y.—The Wilson Storage Battery Company has 
been incorporated with a capital stock of $200,000 to manutacture 
storage batteries, etc. The incorporators are George N. Orcutt, 
Frederick D. Underwood, John C. Stuart and T. Rumney. 


SPRINGFIELD, ILL.—Articles of incorporation have been is- 
sued to the Springfield Northwestern Interurban, Company which, 


July 29, 1911 


with a capital stock of $15,000, proposes to build an interurban line 
between Springfield and Greenview in Menard County by way of 
Athens with lines running west from Athens to Petersburg and 


north from Athens to Mason City. The incorporators are Homer J. ` 


Tice, Greenview; Richard Y. Kincaid, Athens; and Samuel E. 

Prather, George L. Harnsberger and W. F. Workman, all of Spring- 

field. Z. 
PROPOSALS. 


LEAD-COVERED CABLE.—The Bureau of Supplies and Ac- 
counts, Navy Department, Washington, D. C., will open bids in 
Washington on August 8, for 2,000 feet of lead-covered cable for 
delivery at the Brooklyn Navy Yard. Specifications may be ob- 
tained from the above by referring to Schedule No. 3781. 


ELECTRICALLY DRIVEN SUCTION DREDGE.—The Bureau 
of Yards and Docks, Navy Department, Washington, D. C., will re- 
ceive proposals until 11 o’clock, August 12, 1911, for a twelve-inch 
electrically driven suction dredge for the United States Navy Yard, 
Charleston, S. C. Plans and specifications can be obtained on ap- 
plication to the Bureau of Yards and Docks or to the Commandant 
of the above mentioned navy yard. 

WIRING.—The office of the Supervising Architect, Washing- 
ton, D. C., will receive sealed bids for doing electrical work 
in connection with the construction and remodeling of post- 
offices in the following places; bids closing on the date given 


below: 

Work. Place, Date. 
Vacuum cleaning system........... New York, N. Y............ August 16 
Wiring, conduits and fixtures...... Mineral Wells, Tex........... August 17 
Vacuum cleaning svstem........... Los Angeles, Cal............: August 21 
Wiring, conduits and fixtures...... Monroe, Mich. .............. August 29 
Wiring, conduits and fixtures...... Wallingford, Conn. .........4 August 2S 


Drawings and specifications may be obtained from the cus- 
todian at the postoffice site or at the office of the Supervising 


Architect, 
INDUSTRIAL ITEMS. 
VAN RENSSELAER LANSINGH. ROBERT KELLY. JR., 


announce that their address has been changed from No. 50 Church, 


Street, New York, to No. 16-18 East Fortieth Street. 


OTIS & SQUIRES, Pacific Coast agents for the Cutler-Ham- 
mer Manufacturing Company, have established a branch office in 
Portland, Ore. This office, in charge of G. L. Priest, is located at 
No. 229 Sherlock Building. 


THE ESTERLINE COMPANY, Lafayette, Ind., advertises the 
Matchless electric lighting and ignition system im a recently dis- 
tributed folder. The generator used in connection with this system 
is of the permanent magnet type. 

THE GENERAL VEHICLE COMPANY, Long Island City, N. Y., 
calls attention in the July number of Elec-Tricks, to an order for 
fifteen additional electric trucks for government service in Manila. 
It is stated that this is the fourth repeat order. 


JOSEPH DIXON CRUCIBLE COMPANY, Jersey City, N. J., in 
the July issue of Graphite, reproduces an interesting article by L. 
H. Snyder, entitled, “Graphite and Some of its Uses .” This is 
only one of the many interesting features of this number. 


THE NORTHWEST ELECTRICAL EQUIPMENT COMPANY, 
Portland, Ore., has moved from its office at No. 530 Lumber Ex- 
change Building, to No. 7 North First Street. W. H. Banes, for- 
Merly with the J. C. English Company, is manager of the company. 


THE ROESSLER & HASSLACHER CHEMICAL COMPANY, 
100 William Street, New York, is distributing a revised price list 
pertaining to its products. Special atention is called to the prices 
of the following: acetone, arsenic white, carbolic acid, platinum 
salts and tin oxide. 


THE WAGNER ELECTRIC MANUFACTURING COMPANY, 
St. Louis, Mo., has prepared a bulletin descriptive of its new al- 
ternating-current rectifier. This instrument is suftable for charg- 


ing small storage bateries from alternating-current lighting or pow- 
er circuits. 


THE MUNNING-LOEB COMPANY, Matawan, N. J., was re- 
cently organized by A. P. Munning and W. L. Loeb, for the design 
and manufacture of electroplating and buffing equipment and sup- 
plies. Among other things the company will pay special attention 


to the manufacture of anodes, brushes, dynamos, nickel salts and 
rouges, 


THE BEARDSLEE CHANDELIER MANUFACTURING COM- 
PANY, Chicago, 11l., illustrates, in “A Book of New Ideas,” which 
was recently issued, a large number of graceful and artistic electric 
fixtures. Another publication, “Light and Art in the Home,” pays 
*special attention to descriptions of the artistic features of the com- 
pany's product, : 


THE CENTRAL ELECTRIC COMPANY, Chicago, Ill., is selling 
4 new fan-motor warmth blast which has a protected heating ele- 
ment attached to the blade guard of the fan motor. The air blown 
through the heated coils, which is supplied with current from the 
motor lead, is raised to a sufficient temperature to warm cold 
rooms, dry wet hair or keep a show window free from frost. 
bas THE GENERAL ELECTRIC COMPANY, Schenectady, N. Y., 
aie and distributed a very attractive full-color poster for 
alt al-station companies and dealers in electric automobile sup- 

es. The poster which is worded: “Don’t forget the ‘little’ charg- 
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ing set when you buy her that little electric,” refers to the com- 
pany’s runabout-type mercury-arc-rectifier battery-charging set for 
those wishing to do their charging at home. 


THE BRISTOL COMPANY, Waterbury, Conn., is distributing 
an illustrated bulletin, which is a condensed general catalog 
of Bristol instruments for pressure, temperature, electrical meas- 
urements, etc. Only the most important of the many varieties of 
the company’s instruments are illustrated in the present publica- 
tion, which will be supplemented by separate catalogs or bulletins 
providing more complete information about the various lines. 


THE RICHARDSON-PHENIX COMPANY, of Milwaukee, Wis., 
manufacturers of appliances for lubrication, announces that it has 
opened a new engineering sales office in Philadelphia, Pa., located 
in the Real Estate Trust Building. This office is under the man- 
agement of J. F. McIndoe, who has had several years’ experience in 
general machinery lubrication. Any questions pertaining to this 
subject will be given prompt and careful attention at thi3 office. 


THE MORRIS IRON COMPANY, of No. 86 West Street, New 
York City, reports an increased rather than diminished business 
in the ornamental lighting field, and although they manufacture a 
large number of design3 the principal calls are for five-light stand- 
ards with four inverted and one upright globe, arc poles or lumi-, 
nous or magnetite arc lamps, and combination trolley and lighting 
poles. Recent orders include five-light standards to be installed 
at Marshal, Mich., and Richmond, Va. 


THE NATIONAL ELECTRIC LAMP ASSOCIATION, Cleveland, 
O., devotes bulletin No. 16 to a description of Mazda incandescent 
street lighting. A discussion of the requisites of good lighting, 
and directions as to proper arrangement of units are of especial 
interest. A number of views of the standards used give an excel- 
lent idea of their appearance. Bulletin No. 17 deals with the 
economical operation of incandescent lamps from the standpoint of 
both the consumer and the central station. 


THE CUTLER-HAMMER MANUFACTURING COMPANY, Mil 
waukee, Wis., held its fourth annual outing at Waukesha Beach on 
Saturday, July 22. The special trains left the terminal building at 
Milwaukee at 8:30 in the morning, leaving at different times for 
the return trip in the evening. There was a baseball game be- 
tween the office employees and the shop men, a basket lunch. 
guessing games for the ladies and a number of athletic contests, 
prizes being awarded to the successful ones in each event. 


THE UNIVERSAL ELECTRIC STAGE LIGHTING COM- 
PANY, New York, N. Y., of which Kliegel Brothers are the pro- 
prietors, has distributed a pocket catalog of theater and show 
equipments. Attention is especially directed to a reprint of the 
present “National Electrical Code on Theater Wiring,” which com- 
prises a set of rules that have been universally adopted. The 
Kliegel pocket catalog includes an open diary to December, 1912, 
and in addition lists electrical apparatus, effects and supplies. 


THE PETERSON ENGINEERING COMPANY, lubrication en- 
gineers with offices in the Hudson Terminal Bujlding, New York, 
and First National Bank Building, Chicago, and branch offices lo- 
cated throughout the United States. announce that they have taken 
over from the American Engineering & Manufacturing Company. 
Inc., of Philadelphia, Pa., the exclusive sale of the Imperial elevator. . 
guide lubricator, manufactured by the latter company. This de- 
vice will now be -known as the Economy elevator-guide lubricator. 


THE CONDUIT WIRING MACHINE COMPANY, 42 Hudson 
Street, New York City, exhibited a very interesting and prac- 
tical device for fishing wires through. rigid and flexible conduit at 
the convention of the National Electrical Contractors’ Association 
at Niagara Falls last week. The machine was demonstrated by 
Wm. F. Wendell, the inventor. The apparatus is portable, light 
in weight, and the method of operation depends upon the recipro- 
cating action of two coiled reels of steel fish-wire. The lower coil 
receives the fish wire from the upper coil, which is in the same 
plane of rotation, and the upper coil maintains sufficient pressure 
to guide the fish wire through the grooves leading from the lower 
coil. A flexible armored snake is attached directly to the groove 
leading from the lower coil and this snake is inserted two or three 
feet into the conduit to be fished. In the demonstration Mr. Wen- 
dell had laid out a nest of three-quarter inch rigid conduit contain- 
ing nine bends, the run being both horizontal and vertical, and 
although the apparatus was not in prime condition, owing to rather 
crude work on the part of the model makers, the apparatus fished 
this nest of conduit very handily. Full information respecting this 
machine may be had by writing to the company. 


THE WESTINGHOUSE ELECTRIC & MANUFACTURING 
COMPANY. Pitsburgh, Pa., has issued folder No. 4201, “Charging 
the Automobile Battery with Westinghouse-Cooper Hewitt Rectifier 
Outfits.” The folder is well illustrated and describes outfits and 
accessories. A small folder, No. 4206, on Westinghouse automatic 
section insulators has also been sent out. The folder gives the 
applications with style numbers, sizes of wire, and cross-section 
views, and will be sent to anyone interested on application. Folders 
4204 and 4205 are also of interest. No. 4204 is entitled “Telephone 
Battery Charging with Westinghouse-Cooper Hewitt Rectifier Out- 
fits,” and No. 4205 is entitled “The Right Light,” and coverg the 
use of the rectified-current arc lamp with moving-picture machines. 


' THE ART BRASS & FIXTURE MANUFACTURING COM- 
PANY, of Pittsburg, announces its large and fully equipped estab 
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turnings 
brass stampings, 
lishment for the manufacture and e e of combination ga3 and 


f all kinds, com ic portables, 
electro fixtures, art brass specialties, gas and shor © offices and 
steel, aluminum and enameled shades. T a a capital stock of 
works are at McKee's Rocks, Pa., and it ra Trust Company, of 
$100,000, fully paid. Its depository is the UY erence M. Fluhart, 
Pittsburg. The officers and directors a "Livingston R. Jeffords, 
president. Scott Hayes, vice-president; 1l P. Davis, counsel. 
treasurer: John A. Irwin, secretary; Carro les manager of the 
Earle V. "Hennecke has been made general eoni men in the 
company. Mr. Hennecke is one of the best pas very favorably 
electrical fixture line and has for a long time tation as a sales- 
connected with the industry. He made a big p becoming con- 
man with the Brilliant Electric Company, apr ae three or four 
nected with the Tungstolier Company. For the AS. > Manufactur- 
years, Mr. Hennecke has been representing the Fa ta eround uP: 
ing Company. He knows the fixture business Tote rage AGH. 
and, backed by the strong interests with which 2€ Āe company 
nected, he will prove a big factor in this business. ished to those 
has prepared a complete catalog, which will be furnis 


interested upon request. 
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RECORD OF ELECTRICAL PATENTS. 


Issued (United States Patent Office) July 18, 1911. 


incin- 
997,953. ELECTRIC GARMENT PRESSER. Jacob Bloch, C 
nati, O. Filed Oct. 17, 1910. A fixed horizontal tube and a parallel 
movable tube are each provided with co-acting presser surfaces. 
Each tube contains an incandescent lamp for heating it. 


997954. ELECTRIC PRESSER FOR NECKTIES AND OTHER AR- 
"TICLES. Jacob Bloch, Cincinnati. Filed Oct. 17, 1910. Simi- 
iar to the preceding patent but has only one presser tube with 
an adjoining spring-pressed presser plate. 


997,956. ANNUNCIATOR. Ira J. Bradshaw, Waukegan, Ill., as- 
signor of one-half to John S. Butterfield, North Chicago, Ill. 
Filed Apr. 7, 1910. An electromagnet operates an indicating 
ratchet wheel through a link mechanism. 


997,957. TROLLEY-HEAD. Peter Brandell, Wichita, Kans. Filed 
Apr. 23, 1910. A tubular head is screwed into the trolley pole. 
The head has a ring bearing for the trolley-wheel harp. 


997,984. ELECTRIC STORAGE BATTERY. Bruce Ford, Philadel- 
phia, Pa. Filed Dec. 13, 1907. Defflocculated graphite is mixed 
into a water solution of tannin, then the negative plates are 
treated with this solution till the graphite penetrates the pores 
of the active material and is precipitated therein, and the 
tannin is finally neutralized. 


997,987. SAFETY SIGNALING DEVICE FOR GAS CONNEC- 
TIONS. Ferdinand Frey, Cleveland, O. Filed Nov. 2, 1910. An 
inclosing casing contains an inflated gas bag, a pair of electric 
terminals, and a circuit closer attached to an operating rod. 


997,990. ELECTROMECHANICAL SELECTOR.. Ernest Graham 
Godfree, Han:pton, near Melbourne, Victoria, Australia. Filed 
May 7, 1910. Contains a mechanically controlled step-by-step 
selecting device that governs an electric circuit. 


998,016. RECORDING MECHANISM FOR METERS. Robert C. 
Lanphier, Springfield, Ill., assignor to Sangamo Electric Co., 
Springfield, Ill. Filed March 22, 1911. A storage-battery meter 
is provided with an electromagnetically controlled polarized 
switch which governs the entrance of current to either of 
two branch circuits depending on whether the battery is being 
charged or discharged. 

998,021. ILLUMINATING DEVICE. Herbert E. Marcy, Mount 
Vernon, N. Y., assignor of one-fourth to Gustave Nusskern, 
three-eighths to August Benkert, and three-eighths to William 
H. Pease, Mount Vernon, N. Y. Filed Oct. 15, 1910. A long 
rod has a handle at one end and an incandescent lamp and 
mirror adjustably pivoted at the other. The mirror is at 


right angles to the lanip and both can be adjusted angularly 
from the handle. 


998,026. PRODUCTION OF PREDETERMINED DISTRIBUTION 
OF MAGNETIC FLUX IN ELECTRIC MOTORS, GENERA- 
TORS. AND OTHER APPARATUS. Ralph D. Mershon, New 
York, N. Y. Filed Apr. 11, 1997. Consists in causing the cur- 
rent in each lead to be divided into two or more currents of 
the same phase, and feeding these currents into the windings 
at a number of points per pole chosen with reference to the 
extent and lecation of the portions of the windings which the 
currents traverse, whereby the magnitude and distribution of 
the flux components produced by the resulting magneto-motive 
forces will be those requisite for a resultant flux having the dis- 
tribution desired. 


998.034. SIGNAL SYSTEM FOR ELEVATORS. David M. Perine, 
Pittsburg, Pa. Filed May 4, 1911. A bank of elevators is pro- 
vided with an electric starting-signal system controlled by a 
clock. Each elevator has a signal at the top and bottom of the 


Sere soln 
shaft and all the signals are operated 80 as ie ga a reg 
lar schedule with equal intervals between trips. 


h. Sandwich, Ill., 
_ TELEPHONE SYSTEM. Harry O. Rugh, 
se ae to Sandwich Electric Co., Sandwich, Ill. ; eee a 
16, 1910. Relates to the arrangement of the termina app 
tus for phantom telephone circuits. 


ith, Homer, 
998,043. TELEPHONE SYSTEM. Raymond C. Smith, 
Mich. Filed Oct. 26, 1910. Operation of the switch hook gov- 
erns a switch in the local transmitter and battery circuit. 


998,063. ELECTROLYTIC CELLS FOR THE ELECTROLYSIS OF 
ALKALINE SALTS. Meyer Wildermann, Ealing, London, En- 
gland. Filed Dec. 10, 1910. Is provided with a mercury cathode 
contained in super-imposed troughs, division ribs dipping into 
the mercury, stirrers for mixing the mercury and amalgam 
on the anode side, carbons floating on the mercury on the 
cathode side, and means for preventing the carbons from rising 
over a certain height in the troughs. 


998,067. TERMINAL FOR INCANDESCING CONDUCTORS. Axel 
O. Appelberg, Schenectady, N. Y., assignor to General] Electric 
Co. Filed July 2, 1906. A heat-radiating support for a tungsten 


filament consists of a coherent body of compressed tungsten 
powder. 


998,071. SHADE-HOLDER FOR INCANDESCENT ELECTRIC 
LAMPS. William H. Burt, Waterbury, Conn., assignor to Wa- 
terbury. Manufacturing Co., Waterbury, Conn. Filed May 8, 
1911. The collar of the shell has a notch, opposite which a 
band is secured. The ends of the latter project through the 
notch and are drawn together by a screw. 


998,073. ELECTRIC INSULATOR. George W. Chaffin, Dayton, O. 
Filed Feb. 13, 1911. A tubular metallic pin for the insulator 


has a bridge partly across the opening at its top and elastic 
material within the opening. 


998,085. METHOD OF PRODUCING METALLIC VESSELS BY 
ELECTRODEPOSITION. Frank lIorns Gibbs, Birmingham, 
England. Filed Feb. 23, 1909. A vitreous model of the vessel 
with handle attached is prepared. This is coated with a con- 
ducting surface and on it is electrodeposited the desired metal. 
The body of the model is then cut away and metal deposited 


on the exposed surface of the handle so that the latter may be 
joined to the metallic body. 


998,090. ELECTRIC SOCKET-SHELL AND SHADE-HOLDER. 
Jesper Hansen, Waterbury, Conn., assignor to Waterbury Man- 
ufacturing Co., Waterbury, Conn. Filed May 1, 1911. The 
Shade-holder has a downwardly extending flange adapted to 


engage outwardly projecting nibs on the lower end of the 
socket. 


998.108. INSULATED CONNECTION FOR METALLIC RAILWAY- 
TIES. Frank G. Metcalf, Bridgeport, Conn. Filed Apr. 10, 
1911. Diagonal bolts extend from the tie to oblique supporting 
plates for the rail, the bolts being placed in insulating sleeves. 


998,112. SUPPORT FOR ELECTRICAL CONDUCTORS. Thomas 
E. Murray, New York, N. Y. Filed Apr. 5, 1911. A vertical 
channel iron has V-shaped openings into which are secured 


V-shaped bracket arms bearing insulating cradles for the 
cables or busbars. 


998,115. COMBINATION VOLTMETER, AMMETER AND PNEU- 
MATIC PRESSURE GAGE. Lowell P. Norton, Los Angeles, 
Cal., assignor of one-half to Eugene Hoornbeek, Los Angeles, 
Cal. Filed Oct. 7, 1909. Has a pressure-indicating hand and 
an electrical index on the same dial. The stem of the case 
has an air connection and a pair of electrical connectiona. 
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998,117, TEMPERATURE-REGULATOR. Albert N. Ozias, Min- 
neapolis, Minn. Filed July 20, 1910. A highly expansible side 
wall is connected through a flexible connection to a control 
arm between two circuit terminals. 


998,119. ELECTRIC-SWITCH RECEPTACLE. Johann G. Peterson, 
Hartford, Conn., assignor to Arrow Electric Co., Hartford, 
Conn. Filed Mar. 22, 1910. Has notched ears for supporting 
it in position, and a face plate having means projecting from its 
back into the notches in such manner as to position the plate 
and hold it in place. 


998,147. ALTERNATOR, Stratford B. Allen and Everett T. King, 
Cambridge, Mass. Filed Aug. 11, 1910. A switch comprises a 
pivoted insulating block having three arms mounted thereon 
and radiating from its pivotal center, an armature carried by 
one of the arms, an electromagnet energized by direct current 
for cojperating with the armature to oscillate the block, make- 
and-break contacts in the circuit of the electromagnet, con- 
densers connected across the contacts, a pair of switch con- 
tacts carried by each of the other two arms, adjustable sta. 
tionary contacts codperating with the switch contacts, and a 
condenser connected across each pair of codperating ontacts. 


998,161. MAGNETIC TELEPHONE. William W. Dean, Elyria, 
Ohio, assignor to Dean Electric Co., Elyria, Ohio. Filed Mar. 
29, 1909. The telephone receiver has a shell and cap holding 
the receiver cup in place. A number of E-shaped iron lamina- 


tions are rigidly clamped together and detachably mounted in 
the cup. 

998,175. METHOD OF AND APPARATUS FOR STARTING AND 
OPERATING MERCURY-VAPOR APPARATUS. Peter Cooper 
Hewitt, Ringwood Manor, N. J., assignor to Cooper Hewitt 


998,112. —CONDUCTOR SUPPORT. 


Electric Co. Filed Sept. 15, 1908. A quantity of solid matter 
adapted to dissolve in the mercury cathode of a mercury-vapor 
lamp is located in a restricted chamber communicating with 
the cathode chamber. In starting a momentary high voltage is 
applied to the electrodes. 


998,183. TRIP DEVICE FOR ACTUATING SLECTRIC RAILWAY 
SWITCHING MECHANISM. Frank H. Kaiser, Buffalo, N. Y. 
Filed Dec. 19, 1908. 
rocating trip-element air-actuated in one direction and spring- 
actuated in its other direction, and means to cause the trip- 
element to rotate during its reciprocating movement. 

998,197. FIRE-ALARM APPARATUS. Guy T. Moore, Marlboro, 
Mass. Filed June 11, 1909. A sending device comprise3 a 
Contact plate having a V-shaped slot therein, a shaft driven at 


a predetermined speed, a contact arm carried by the shaft, 


and means to adjust the contact arm to determine its time of 
passage over the slot. 


998,212. ELECTRIC ARC LAMP. Stanislaw Szubert, Pankow, near 
Berlin, Germany. Filed Oct. 18, 1909. A converging-electrode 
flaming-are lamp has two electromagnets which move the cen- 
tral pivot of an inclined set of levers upward and thus feed the 
electrodes secured to the lower ends of the levers. 


$98,223. ELECTRIC MERCURY-VAPOR LAMP. John M. Anck, 
Philadelphia, Pa.; William Anck, administrator of said John M. 
Anck, deceased, assignor of one-twelfth to John A. Wieder- 
sheim, one-twelfth to William Caner Wiedersheim, one-twelfth 
to E. Hayward Fairbanks, and one-fourth to William Steell 
Jackson. Filed Dec. 14, 1904. Has a curved tube normally 
having its center higher than either end, means for rotating 
the tube, an electrode at one side of the tube near each end 
thereof, and mercury in the tube. 


998,245. CONTROL SYSTEM FOR ELECTRIC MOTORS. Jay H. 

Hall, Cleveland, Ohio, assignor to Electric Controller & Man- 
ufacturing Co., Cleveland, O. Filed Mar. 18, 1910. A reversing 
starter and speed controller for a shunt motor has the resist- 
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998,359.—SUSPENSION INSULATOR. 


Combined with a trolley-pole is a recip- | 
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ance contacts arránged in circular form with a reversible con- 
tact arm bearing on the contacts. 


998,252 AUTOMATIC HIGH-TEMPERATURE-ALARM APPARA- 
TUS. John V. Lundstrom and Knud Nielsen, Schenectady, N. 
Y. Filed Feb. 16, 1910. A thermometer tube has two wire ter- 
minals adjustably mounted through its cap, these being con- 
nected to an electric alarm circuit. 


998,260. AUTOMATIC TRAIN-STOPPING DEVICE. Franklin A. 
Pierce, Wheeling, W. Va., assignor of three-fourths to Joseph 
Gatewood, McMeechen, W. Va., Thomas Fitzgerald, Baltimore, 
Md., John E. Oswald and John T. Travers, Bellaire, O., Philip: 
Conniff, Wheeling, W. Va., J. R. Onderdonk and A. P. Prender: 
gast, Baltimore, Md. Filed Mar. 30, 1907. Renewed June 2, 


1909. An electrically controlled means for applying the air 
brakes on a train. 


998,264 ELECTRIC MUSIC-SHEET-FEEDING DEVICE FOR 
SELr-PLAYING INSTRUMENTS Henry K. Sandell, Chicago, 
Ill, Assigncr to Mills Novelty Co., Chicago, Ill. Filed Sept. 
24, 1910. A motor drives a music-sheet take-up roller. A 
contact roller is supported in the path of the music-sheet to 
be frictionally rotated thereby, and intermeshing circuit-open- 
ing-and-closing toothed contact-wheels are arranged in the mo- 
tor circuit, one being on the contact-roller. 


998,269. ELECTRIC HEATING APPARATUS. Alexandre Tre- 
preau, Joinville-le-Pont, France. Filed Oct. 25, 1910. An elec- 
tric radiator has a series of glass tubes open at both ends, a 
frame in which the tubes are held, a resistance wire passed 

A onen the tubes permitting a free circulation of air through: 
them. i 


998,272. COLLECTOR-BRUSH FOR TORSIONMETERS. Archi- 
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998,485.—_TEMPERATURE ALARM. 


bald Barr and William Stroud, Anniesland, Glasgow, Scotland. 
Filed July 9, 1910. An electric contact brush is composed of an 
assemblage of rods, each having straight inner and outer end 
portions and a bend between them. 


998,299. ELECTRIC SIGNALING SYSTEM. James G. Nolen and 
John Elden Shepherd, Chicago, Ill., assignors to Automatic 
Fire Protection Co., New York, N. Y. Filed May 2, 1908. Com- 
bined with a manually operable watchman’s signal transmitter 
are alternative signaling circuits therefor, and a switch for lo- 
calizing the signaling circuit of the transmitter to either cir- 
cuit to the exc.usion of the other. 


998,301. ELECTRIC SWITCH. Carl A. Pfanstiehl, Highland Park, 
Ill., assignor to Pfanstiehl Electrical Laboratory, North Chicago, 
Ill. Filed Aug. 22, 1907. Within a circular casing is a pair of 
spring terminal fingers and a switch arm that is operated by a 
rotatable hub with a cross pin engaged by the split end of a 
key. 

998,302. FIELD-MAGNET FOR ELECTRIC MOTORS AND GEN- 
ERATORS. Alfred Edmund Reimers, Kansas City, Mo. Filed 
Apr. 28, 1906. Renewed Dec. 10, 1910. Comprises a yoke and a 
number of poles formed by cores having arms extending in op- 
posite directions, each arm having an inner and an outer set of 
grooves, and series coils wound on twae arms within the grooves 
thereof, and field coils wound on the cores and lying over the 
arms. 


998,304. TERMINAL CLAMP. James D. Robertson, Toledo, Ohio, 
assignor to Champion Spark Plug Co., Toledo, O. Filed Aug. 5, 
1910. Comprises a socketed holder, a wire like member bent 
upon itself to form a terminal receiving loop and having its leg 
terminals fashioned to fit within the holder and to interlock 
therewith to prevent a withdrawal of the legs, and an elec. 
trode projecting from the holder and having its inner end co- 
acting with the legs to prevent a removal thereof. 


998,343. PROTECTIVE DEVICE. Vladimir Karapetoff, Ithaca, N. 
Y., assignor to Allis-Chalmers Co. Filed June 28, 1909. Pro- 
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998,359. HIGH-VOLTAGE 1I 


ictor, 
N. Y., assignor to Locke Insulator Manufacturing Coe aaiats 
N. Y. Filed Feb. 26, 1907. A suspension insu er open at the 
of a series of nested horizontal insulating oa to the circum- 
ends and hangers joining the axis of each un 
ference of the next one. e, 
998.361. MOTOR-CONTROLLER. Charles E. Tona, aay aad . 
' Wis., assignor to Allis-Chalmers Co. Filed Oc ae cinerea: CON 
drum type controller includes a set of auei n olar 
tacts and contact fingers for bringing a taree-p 
through “starting,” “running” and “off” conditions. | 


998,364. ELECTRICAL REGENERATIVE CONTROL Hs 
"TUS AND SYSTEM. James Colquhoun Macfarlane and © al)” 
Burge, Arc Works, Chelmsford, England, earn > ae 
ton & Co., Are Works, Chelmsford, England. File ne el 
1910. Comprises a motor-generator having the ar aal 
nected in series with the generator element, a ete e page 
regulator for controlling the field of the generator, an A shee 
field winding on the generator for limiting the curren 
from the supply mains. - 


bert S. Mills, 
998,372. SAFETY ATTACHMENT FOR CARS. Ro 
St. Louis, Mo. Filed July 25, 1910. The fender has are 
with it contact devices for closing the circuit of a soleno ee : 
ated valve in the air-brake system and for opening the moto 
circuit. 


998,567. ANTENNA FOR WIRELESS TELEGRA PHY. 


998,375. COMBER AND STOP MOTION THEREFOR. Worthing- 
ton E. Morton, Shelby, N. C. Filed Oct. 11, 1909. A sliver ma- 
chine has an electrically actuated stop motion. 

998,379. PROCESS OF ELECTROLYTIC REFINING OF ZINC. 
Kunigoro Namekawa, Jishichiro Miyazawa, Kumazo Miyabara 
and Shotaro Emura, Tokyo, Japan. Filed March 1, 1911. Con- 
sists in employing with a zinc sulphate solution a lead anode 
and a suitable cathode, in adding to the solution a compound 
of vegetable origin which has been heated almost to the point 
of carbonization, in passing a current from anode to cathode, 
and at intervals passing a current from the solution to the 
anode to remove any deposit that may have formed thereon. 


998,386. COMMUTATOR FOR DYNAMO-ELECTRIC MACHINES. 


Charles Algernon Parsons and Alexander Henry Law, New- ` 


castle-upon-Tyne, England. Filed April 19, 1909. Includes an 
operative set of commutator bars and anti-centrifugal means 
co-acting therewlth together with separate means for retaining 
the shell co-axial with the shaft, said means including a mem- 
ber elastic longitudinally of the shaft and rigidly attached to 
the shell and on the other end to the shaft. 


998,391. INDICATOR FOR HOTELS AND OTHER PLACES. Ed- 
win L. Powell, New Orleans, La. Filed April 4, 1911. An an- 
nunctator has a series of translucent plates arranged in groups 
and an electric lamp for each plate. l 

998,392. DYNAMO-ELECTRIC MACHINE. Howard H. Ralston, 
Norwood, O., assignor to Allis-Chalmers Co. Filed Oct. 6, 1909. 
A brush rigging supported by the field frame has a brush 
yoke and a single series o: radial arms each in the form of a 


flat plate secured at its outer end to the yoke and at its inner 
end having a brush-supporting rod. 


998,419. SYSTEM OF MOTOR CONTROL. Halfdan A. Steen, Mil- 
waukee, Wis., assignor to Allis-Chalmers Co. Filed Sept. 22, 
1910. A controller of the separately actuated contact type hav- 
ing an actuating circuit for each contact controlled by an ad- 
jacent contact, and an electrically controlled master switch for 
controlling the operation of the contacts. 


998,435. FUSE-SWITCH. Amos Lawrence Weekes, Harpenden, 
England. Filed May 3, 1910. Comprises a single switch arm, 
a bar of insulating materia] attached to the arm at right an- 
gles thereto, a fuse attached to the bar, a base on which the 
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O. 
der walls. ertson, Toledo, 
TERMINAL CLAMP. James D. Roli n" orm a loop 
a ee ends twisted together and then 
pocket for connecting with a conductor. =. asda leit ie ae: 
98,552 ELECTROMAGNET. Harry O. Koe i ni Original ap- 
sah to Sandwich Electric Co., Sandwich, ae application 
aad Y filed March 15, 1910. Divided and t = eka nder 
Mied July 29, 1910. Has an aerae O outeol Othe arma- 
hereof, and means ating 
E a short-cireulteg secondary for the actu 
coil upon energization thereoi. e 
998.564. ELECTROMAGNETIC CUTTING-TOOL.. Vener tld N 
gall, Charleston, W. Va., aasignor of one-thir a ree 
Krieg, Charleston, W. Va. Filed March 22, 1909. & P ocat- 
solenoids is arranged longitudinally with a On aa 
ing plunger core. Practically equivalent to an elec 
mer. 


998,567. SIGNALING BY ELECTROMAGNETIC WAVES. RERE 
A. Fessenden, Washington, D. C., assignor to National i 
Signaling Co., Pittsburg, Pa. Filed Dec. 17, 1906. An en e f 
for wireless telegraphy comprises a series of wires ly a 
an oblique position with respect to the horizontal and having 
a horizontal component extending :n the direction of propa- 
gation, the antenna being connected at tne forward end to the 
telegraph instruments and being supported at the rear end by 
a ferro-concrete tower, which latter is thereby protected from 
useless absorption of the waves. 


998,580. CIRCUIT-BREAKER. Augustus L. Horton, Beachmont, 
Mass., assignor to Sears B. Condit, Jr., Boston, Mass. Filed 
July 18, 1906. An oil-break switch with several vertically mov- 
able contacts operated by a vertically arranged toggle. 


998,588, FIRE-PROTECTION SIGNAL SYSTEM. James G. No- 
len, New York, N. Y., and John E. Shepherd, Charlottesville, 
Va., assignors to Automatic Fire Protection Co., New York, N. 
Y. Original application filed April 25, 1904. Divided and this 
application filed Sept. 3, 1909. The main circuit contains a 
central current source and alarm devices. A number of alarm- 


transmitting devices are arranged in separate subcircuits par- 
allel to the main circuit. 


PATENTS THAT HAVE EXPIRED. 


Following is a list of the electrical patents (issued by the 

United States Patent Office), that expired July 24, 1911: 

523,354. ELECTRICALLY PROPELLED PERAMBULATOR. Emil 
E. Keller, Chicago, Ill. 

523,369. ELECTRICAL IGNITING DEVICE FOR GAS ENGINES. 
Alonzo J. Painter, Pasadena, Cal. 


523,395. MULTIPLE-FILAMENT LAMP. Albert L. Clough, Man 
chester, N. H. 


. 523,396. ELECTRIC RAILWAY SYSTEM. Albert C. Crehore, Ith 


aca, N. Y. 

923,401. METHOD OF WORKING ARC LAMPS, William S. Horry, 
New York, N. Y. 

523,444. CONTROLLING MECHANISM FOR ELECTRIC MOTORS 
Charles H. Richardson, Philadelphia, Pa. 

523,400. INCANDESCENT ELECTRIC LAMP. Francis M. G 
Cazin, Hoboken, N. J. : 

523,461. ELECTRIC INCANDESCENT LAMP. Francis M G. 
Cazin, Hoboken, N. J. 


523,471. ELECTRIC SNOW-PLOW. Louis J. Hirt, Somerville, 


Mass. 

523,566. ELECTRICITY COUNTER. Francis A. Brocq, Paris, 
France. : 

523,572. ELECTRICAL CONVERTER. Robert H. Hassler, Day 
ton, O. 


523,686. STARTING AND CONTROLLING DEVICE FOR ELEC- 
TRIC MOTORS. Joseph W. Moore, Boston, Mass. 

524.613. TELEPHONE SWITCH. Jacon O. Ziegler, Boston, Mass. 

523.617. SIGNAL TELEGRAPH. Claudius V. Broughton, Buffalo, 
N. Y. 


523,630. TELEPHONE. Stephen D. Field, Stockbridge, Mass. 
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| ELECTRIC HEATING. | 
Electricity for industrial heating has made great strides 


‘In recent years and will undoubtedly continue to increase in 


favor. There are so many commercial processes that require 
an even, predetermined and easily and accurately. varied tem- 
perature, applied on a moderate scale, that electria heating, 
the ideal and embodiment of all those qualities,. cannot, fail 
to be more and more adopted. . p va wee 

On the other hand, the development of electric cooking 
devices for domestic use has necessarily been slow. Many of 
the appliances placed on the market were defective in mate- 
rials, and had the development been more rapid the cost of 
replacing the defective apparatus would have been consider- 
able. Particularly with electric ranges has the development 
been slow. | 

However, the electric heating devices now on the market 
are far superior to those that have been available in the past, 
and there is no reason why their sale should not be pushed. 
It seems that the fireless-cooker principle, heretofore conceded 
to be one element necessary to make the adoption of the elec- 
tric range universal, has been successfully applied. At the 
recent convention of the Ohio Electric Light Association, Mr. 
P. L. Miles, of Cleveland, described an electric range that is 
being successfully introduced in Cleveland, embodying this 
feature. Coincident with this Mr. Roderick J. Parke, of To- 
ronto, in a paper recently presented in Canada, described a 
new electric stove invented by two young Canadians which 
combines heat retention and automatic control. 

The development of electric cooking requires more edu- 
cational work than is necessary with the smaller heating 
appliances, and for this reason, at the present time it is nec- 
essary for the central station that desires to promote the 
cooking load to take the initiative in the sale of the cooking 
outfits. Whether it is better for the central-station company 
to actively engage in the sale of the devices or turn it over 
to local dealers, depends, of course, upon local conditions. 
Certainly, in either case, the central station should carry on 
a consistent advertising campaign. 

There is quite a considerable demand for a knowledge of 
electric cooking among the smaller towns and in the rural 
districts, where many of the central stations have an exclu- 
sive field, and it is time that consistent effort be made to 
obtain this load. Where there is no competition of natural 
gas there are great possibilities for large revenues. 
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THE CONTRACTOR AND THE CENTRAL HRe 

At the recent convention of the National Electrical on- 
tractors’ Association, Mr. Arthur Williams, general inspector 
of the New York Edison Company, presented a paper en- 
titled ‘‘The Contractor and the Central Station.” Some of 
the views expressed by Mr. Williams are worthy of empha- 
sis. not alone to the contractor, but to the central-station 
ee as well. Mr. Williams is pre-eminently fitted by ex- 
perience and personal qualification to give us some real food 
for thought. There is a very elose relation between the 
central station and the contractor, and we entirely agree 
with Mr. Williams that every effort should be made by both 
parties to make this relation as mutually agreeable as human 
ingenuity and forbearance can dictate. 

While the work of the central station and the contractor 
generally falls into well established and clearly separated 
lines, there are some instances wherein the functions of each 
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overlap. Particularly in the re-sale of current-consuming 
devices it is possible for the central-station management 
to work what the contractor considers is an injury to him. 
The central-station management is interested in the pro- 
duction and sale of electrical energy. Very often it is neces- 


sary in the carrying out of a campaign looking to the intro- 


duction of current-consuming devices as a necessary adjunct 
to building up the central-station load that the company 
must strike a bargain with the customer and prospective 
consumer. To make them aware of the benefits that accrue 
through the use of electrical energy, they must, perforce, 


often be attracted by some tangible evidence of economy, 


Where a campaign which has for its purpose the introduc- 
tion of heating devices, electric fans, portable lighting out- 
fits, domestic appliances such as washers or vacuum cleaners, 
is projected, the contractor stands no chance whatever in 
the matter of meeting the central station company’s price 
for the apparatus. However, there should be no animus 
upon the part of the contractor in an instance such as this. 
While it may deprive him of a small profit which he might 
make as a merchant, so long as the central station company 
is not interested in the wiring of the premises or the instal- 
lation of the apparatus every device that is sołd improves 
the business of the electrical contractor. Where the lines 
can be definitely established, however, the broader policy 
seems to be the best and it is well to recognize the two sep- 
arate domains and provide for a logical division of the labor. 

The central station and the contractor should be the 
best of friends. There are today electrical contractors whose 
current outlay involves enormous sums of money and whose 
reputation is such that the architect and the builder give 
heed and are very liable to be influenced by their judgment. 
Consequently, a contractor of this standing can prove to be 
a very good friend of a central station when it comes to 
a question of installing a private plant as against taking on 
current from the service company. The contractor is fa- 


miliar also with electrical installations of every character 
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that he is due certain things from the ce Sen 
Williams holds that frst and foremost pe s a 
square deal. For business reasons as we we 
justice, fair and generous treatment should be accu A 
this is done in ninety-nine cases out of one hundre 
contractor will pass on to his customers the impression that 
they too may expect a square deal from the central avon 
and a proper adjustment of whatever differences may arise 
between the company who sends the bills and the consumer 
who pays them. The eentral-station company should co- 
operate with the contractor in having a fair, clear and im- 
partial schedule of rates, such that the contractor can hope 
to obtain business under them. The central station should 


aluable to the central 


lso concede 
station, then, as Mr. 


maintain trustworthy and competent agents in the field so 
that while the contractor is building up his business the 
central station is also building up its business. 

Mr. Williams believes that the contractor has been de- 
ficient in his advertising. The central stations were accused 
of this a few years ago, and so much has been accomplished 
through the advertising done by the new-business depart- 
ments of central stations that they are generally eager to 
interest the contractor in a similar undertaking. There is 
no question as to the logic of Mr. Williams’ contention. The 
public needs education with respect to electrical wiring and 
the installation of every manner of apparatus and the 
impulse to secure the benefits of electricity must be stimu-: 
lated much the same as the impulse that creates the desire 
for any other saleable commodity. When it is considered 
how many boots and shoes, how many other articles of wear- 
ing apparel both of a necessitous and of a luxurious nature, 
how much candy, how many summer resorts, railroad trips 
and how much ocean travel is advertised in competition 
with the matter of better lighting and more sanitary accom- 
modations in the home, it is a wonder that utilitarian appli- 
cations have made such great advances. Co-operation be- 
tween the central station and the contractor whether the 
ceDtral station is one of the biggest in the country and the 
contractor only an insignificant worker in a poor district, 
will help to spread the network of electrical distribution, 
will bring the benefits of the use of electricity to those who 
probably have never dreamed of such an advantage, and 
will prove the opening wedge for the building up of a goodly 
revenue from a class of service not heretofore considered 
as possible consumers by the company. 
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CONVENTION OF THE OHIO ELECTRIC LIGHT 


ASSOCIATION. | 
The seventeenth annual convention of the Ohio Electric 


Light Association must be recorded as the most interesting 
and successful that has yet been held by that organization. 
Aided by exceptional weather and propitious surroundings 
and with a record-breaking attendance, the program was car- 
ried through without mishap. The facilities for meeting and 
for making exhibits have been much improved since the last 
convention and some thirty exhibitors took advantage of the 
opportunity to place their specialties before the eyes of the 
central-station men. 

The sessions of the convention for the reading of papers 
were well attended and the discussions brought out many 
interesting points in the experiences of the different com- 
panies. Interest did not flag until the closing session. 

The value of such conventions to the central-station men 
in the opportunities given for exchanging experiences and 
getting new ideas can hardly be overestimated, and this is 
being more and more appreciated every year. No company 
is too small to have representation, and the progressive ones 
send as many men as possible. It is worthy of note that the 
Greenville Electric Light & Power Company sent fourteen 
men to the convention this year. l 

The entertainment features of the convention were ex- 
ceptional.. The Association made a considerable outlay in 
entertaining all those at the convention on three successive 
evenings. These dinners formed the vehicle for getting every 
one together for a most enjoyable evening and proved a great 
SUCCESS. 

Great credit is due the indefatigable secretary of the 
Association, Mr. D. L. Gaskill, for making such complete 
arrangements and carrying them through with success. 


ELECTRICAL FIRES AND ACCIDENTS. 

Despite the increasing familiarity with electricity which 
accompanies its larger use year by year, the number of 
casualties occurring annually emphasizes the necessity of 
eternal vigilance, not only on the part of the general public, 
but of workmen employed in construction and repairs on 
publie utility systems. A recent survey of causes of ac- 
cidents and fires connected with electrical operation teaches 
at least one imperative lesson—caution in dealing with the 
invisible ageney which is doing so much to benefit the world. 
A wholesome respect for every wire and piece of apparatus 
should be manifested by everybody. The pity of it is that 
% many of the electrical casualties might have been pre- 
‘ented if reasonable precautions had been taken! 

It is unnecessary to again review the primary causes of 
accidents and fires which re-appear year after year in the 
reports of the insurance companies, municipal inspection de- 
Partments, and elsewhere. It is the old story of careless use 
of tools around live conduetors, hasty boring of holes 
through partitions carrying charged cables, sipping of 
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wrenches and pinch bars in the vicinity of busbars, third 
rails and other exposed parts of circuits. Leaving electric 
heating apparatus by itself with the current flowing, cutting 
out fuses by copper jumpers run across the terminals, driv- 
ing nails through protecting tubes, handling loose wires 
in the street, the neglect of leakage of water upon live cir- 
cuits and the use of motor starters in bad condition, present 
nothing new from the technical standpoint. Yet in a single 
municipality these and similar causes resulted in thirty-four 
accidents last year, including four fatalities, and over sixty 
fires were directly traced to electrical conditions which for 
the most part were due to neglect. The percentage of elec- 
trical fires and accidents is indeed small when compared 
with other causes, the annual fire-loss from electrical failures 
being estimated at less than $50,000, but there is still room 
for improvement inside the field of electrical operation and 
construction. 


COMPARISONS OF CENTRAL-STATION PRACTICE. | 


One of the best features of state supervision of electric 
railway, lighting and power companies is the necessity of 
making accurate returns of operating cost and revenue at 
periodical intervals to the tribunal charged with regulating 
responsibilities. Perhaps nothing has done so much to en- 
courage better accounting within the companies of medium 
and smaller size. Regulation hås its inconveniences, without 
doubt, but to the central-station man interested in making 
statistical comparisons of neighboring properties, the better 
Such 
data were often interchanged before the days of commission 
jurisdiction, but the grouping of figures along standard lines 
which facilitate intelligent inquiry and comparison is a com- 


elass of returns offers material of the utmost value. 


- paratively late development. 


By reducing gross earnings to a per capita basis, prop- 
erties of widely different size, but in comparable communities 
ean be contrasted. Similarly, data based upon the kilowatt 
capacity of the generating stations are highly suggestive as 
to the use made of the company’s investment, if expressed in 
such terms as the ratio of the connected load to the station 
rating, the yearly income per dollar invested, the kilowatt- 
hours sold per kilowatt of station capacity, the station rating 
There is, of 
course, nothing new ip emphasizing the value of unit compari- 
sons of central-station practice, but surprisingly few have 


in watts per capita, and other similar data. 


thus far been published. It is true that local conditions must 
be considered in making unit comparisons, since a city having 
many and diversified industries absorbs electric service along 
different lines from a town having one or two dominant lineg 
of manufacture or trade. Gross earnings of $10 per capita 
may mean a less general use of electricity among all consumers 
in one case, than in another where the earnings are $4 or $5 
per inhabitant. With due allowances, however, the unit 
method is of the greatest value to the analyst of electricity- 
supply revenues and costs. l 


dee pe I 


202 


More Wire Men Fined. 

Philip S. Dyer, another defendant in 
the wire trust indictment cases, in 
which thirty-seven men pleaded nolo 
contendere on July 25, and were fined 
by Judge Archbald $1,000 to $1,700 
each, made the same plea last Thurs- 
day morning. The plea was accepted, 
and Dyer was fined $1,000. Dyer is sec- 
retary and treasurer of the American 
Horse Shoe Company. 

William Rand, counsel, appeared be- 
fore Judge Archbald in the afternoon, 
and after withdrawing the pleas of not 
guilty by Dana R. Bullen, head of the 
supply department of the General 
Electric Company, and Wallace S. Clark 
of the Rubber-Covered Wire Associa- 
tion, entered pleas of nolo contendere. 
Judge Archbald fined Bullen and Clark 
$1,000 each, and imposed the same on 
Henry A. and Henry D. Reed of the 
Bishop Gutta Percha Company. 

Lawyer Brown then entered a plea of 
nolo contendere for Richard W. Com- 
stock, vice-president of the Rhode Is- 
land-Perkins Horse Shoe Company. He 
said Mr. Comstock is ill in Providence, 
R. I., and that the indictment hanging 
over him is aggravating his condition. 
Judge Archbald accepted the plea and 
imposed a fine of $1,000. 

Mr. Brown sought in the same way 
to enter pleas of nolo contendere for 
Francis W. Carpenter, president of the 
Rhode Island-Perkins Horse Shoe Com- 
pany, and Herbert O. Phillips, head of 
the Phillips Insulated Wire Company. 
As it was not asserted that these de- 
fendants were unable to appear, Judge 
Archbald said he would not accept the 
pleas, but would keep the matter in 
abeyance until District Attorney Wise 
could make inquiries regarding the abil- 
ity of the defendants to appear. 

t i a 
Electrolysis Inv: ‘igation in Chicago. 

The Chicago Bureau of Publie Effi- 
ciency has issued a report of its inves- 
tigation of damage done to under, 
ground piping of all kinds from elec- 
trolysis caused by stray currents of the 
traction systems in the city. A prelim. 
inary survey was made that disclose | 
considerable damage to water and gas 
pipes. A complete electrolsis survey of 
the city is recommended in order that 
appropriate measures may be taken to 
stop further destructive action. 

The repcrt comes somewhat late, how- 
ever; first, because a few days before 
the publication of the report the mayor 


anticipated its recommendation by ap- 
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pointing Ray Palmer to make such a 
survey ; second, because it recites condi- 
tions found early in the year. The re- 
habilitation of the surface traction sys- 
tems in Chicago has progressed greatly 
this year and before its close practically 
all the street car lines will have been 
rebuilt. In this rebuilding extraordi- 
nary precautions to prevent stray cur- 
rents leaving the return circuit have 
been adopted. The heaviest rails known 
in street-car service, 129 pounds per 
yard, are used; these are electrically 
welded into a continuous conductor of 
exceptionally low resistance; a 1,000,- 
000-circular-mil copper cable is laid be- 
tween the tracks and bonded to the rails 
as a further safeguard, thus insuring 
the most perfect return circuit to be 
found anywhere. 
—_—___~>-e____— 
Electric Club of Chicago. 

The Electric Club of Chicago held its 
regular meeting and luncheon on Wed- 
nesday, July 26, when James H. De- 
laney, contract agent of the Cosmopoli- 
tan Electric Company, led in the discus- 
sion of the qualifications of electrical 
salesmen. Mr. Delaney had formulated 
a series of questions regarding the qual- 
ifications of salesmen and these had 
been submitted to a number of pur- 
chasing agents connected with large 
manufacturing and railroad interests in 
Chicago. The reading of the communi- 
cations precipitated an earnest discus- 
sion which was highly enjoyed. 

It was decided to dispense with the 
customary picnic this summer, and it 
was also decided that the Club would 
not hold any meetings during August, 
but would convene on Wednesday, Sep- 
tember 13, for its fall campaign. 


— eneo 
Chicago Subway Board Named. 

Prospects for a subway system for 
Chicago were materially strengthened 
by the appointment by Mayor Harrison, 
on July 27, of three prominent Chicago 
engineers to design a suitable subway 
for the city. City Engineer John Eric- 
son, E. C. Shankland, designing en- 
gineer, and James J. Reynolds, oper- 
ating engineer, compose the commission. 

This action follows closely the pubhe 
hearings given numerous subway plans 
of different engineers by the City Coun- 
cil. lt is the intention of the new sub- 
way commission to study the various 
schemes proposed ineluding that of 
Bion J. Arnold, until recently city sub- 
way engineer, and report to the Council 
at an early date. 
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Westinghouse Electric Elects Direct- 
ors. 


At the adjourned meeting of the 
stockholders of the Westinghouse Elec- 
tric & Manufacturing Company, held 
July 29, for the purpose of hearing the 
report of the committee appointed the 
previous Wednesday to count the prox- 
les, it was announced that the adminis- 
tration had been successful upon every 
point. The following directors were 
chosen: James S. Kuhn, Edward M. 
Herr, Pittsburg; Edward F. Atkins, 
Boston; Charles T. Brooker, Ansonia, 
Conn. Harrison Nesbit of Pittsburg 
was elected a director to fill an unex- 
pired term. 

Rokert Mather was chosen chairman 
of the corporaton and the following offi- 
cers were elected: 

President, Edward M. Herr; vice- 
presidents, Loyall A. Osb zne, Charles 
A. Terry and Harry P. Davids; acting 
vice-presidents, George W. Hebard and 
H. D. Shutte; controiler and secretary, 
James C. Bennett; treasurer and assist- 
ant secretary, T. W. Siemon; assist- 
ant secretary, Warren H. Jones; assist- 
ant treasurer, H. F. Baetz; acting as- 
sistant treasurer, S. H. Anderson ; audi- 
tor, F. E. Craig, and assistant auditor, 
W. B. Covil, Jr. i 

Mr. Herr has since 1905 been vice- 
president of the company in active 
charge of its manufacturing commer- 
cial operations. Vice-Presidents Os- 
borne and Terry are re-elected, and Mr. 
Davis, who for some years has been man- 
ager of the engineering department at 
the Pittsburg works, is now made vice- 
president in charge of manufacturing 
and engineering. Calvert Townley has 
been appointed assistant to the presi- 
dent. ; 

Edward F. Atkins, who was elected 
president to succeed Mr. Westinghouse 
a year ago, and who has been relieved 
of the duties at his own request,’ will 
continue an active member of the board 
of directors. 


——ee 


Chicago Elevated Railways. ` 

The Chicago Elevated Railways Com- 
pany, which is the name of the new 
company just formed to take over the 
four elevated railway systems in Chi- 
cago, will probably take over the con- 
trol of the properties on September 1. 
It is understood that over ninety-six 
per cent of the stock of the old compan- 
ies has been deposited under the merger 
proposition. 
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Sir J. J. Thomson. 


John Joseph Thomson was born De- 


cember 18, 1856, at Cheatham Hill, near 
Manchester, England. From 1871 to 
1876 he studied at Owens College, Man- 
chester. In the latter year he entered 
Trinity College, Cambridge, graduating 
with high honors. He became a Fellow 
of Trinity in 1880. In 1882 he was ap- 
pointed assistant mathematical lecturer 
at Trinity and gained the Adams prize 


for an essay on the ‘‘Motion of Vortex | 
Rings.” During 1884 he was elected a 


Fellow of the Royal Society, and upon 
the resignation of Lord Rayleigh became 
Cavendish Professor of ex- 
perimental physics in Cam- 
bridge University, which post 
he still holds. 

In 1887, Professor Thomson 
delivered the Bakerian lec- 
ture on ‘‘The Dissociation of 
Some Gases by the Electric 
Discharge,” before the Royal 
Society. This was followed 
by other papers on similar 
subjects in which were laid 
down the fundamental views 
which have led to a remark- 
able series of discoveries upon 
dissociation and the conduc- 
tivity of gases. / 

In 1894, Professor Thom- 
son was awarded the Royal 
Medal, and in 1902 he re- 
ceived the Hodgkins prize of 
the Smithsonian Institution, 
Washington, D. C., for his in- 
vestigations on the conductiv- 
ity of gases, especially on the 
gases that compose atmos- 
Pheric air. In the same year 
he received the Hughes Medal 
of the Royal Society of Lon- 
don. In 1905, Professor Thom- 
son was given the Professor- 
ship of Natural Philosophy 
in the Royal Institution, and 
in the year following he was awarded the 
Nobel Prize in physics. Ie was created 
a Knight in 1908, and has received nu- 
merous distinctions from scientific bodies 
both in Great Britain and abroad. He 
san LL. D. of Glasgow, Aberdeen, Johns 


Hopkins and Princeton, a D.Sc. of 


Oxford, Dublin, Victoria and Columbia 
(N. Y.), as well as a Fellow of numer- 
ous Other learned and scientific societies. 
He founded the Cavendish Laboratory 
Physical Society and was president. of 
Cambridge Philosophical Society, as well 
as Section “A?” of the British Associa- 
tion in 1896, and of the British Associa- 
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tion at its Winnipeg meeting, in 1909. 

He has contributed very frequently 
to the scientific press and is the author 
of many epic-making papers and text 
books. His principal published works 
include a ‘‘Treatise on Electricity and 
Magnetism,” ‘‘ Applications of Dyna- 
mics to Physics and Chemistry,” ‘‘ Ele- 
ments of the Mathematical Theory of 
Electricity and Magnetism,’’ ‘* Recent 
Researches in [Electricity and Magne- 
tism,’’ ‘‘ Treatise on the Nature of Vor- 
tex Rings,” ‘‘Properties of Matter,” “A 
Textbook of Physies,’’ ‘‘Conduction of 
Electricity Through Gases,” ‘‘The Cor- 
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SIR J. J. THOMSON, 


Cavendish Professor of Experimental Physics, Cambridge. 


puscular Theory of Matter,” ‘‘ Discharge 

of Electricity Through and 

“Electricity and Matter.’ 
eo 

Petroleum and Its Effect on Magnetic 
Disturbances, 

In Bulletin 401 of the United States 

Geolcgical Survey, entitled ‘* Relations 


Gases,” 


$ 


Retween Local Magnetic Disturbance. 
and the Genesis of Petroleum,” by - 
George F. Becker, the conditicn of 


knowledge with reference to the origin 
of petroleum and other bituminous sub- 
stances is reviewed. Some oils, says Mr. 
Becker, are undoubtedly organic and 
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some are ‘beyond question inorganic. 
They may have been derived from car- 
bonaceous matter of vegetable or animal 
origin, and they may have been derived 
from carbides of iron or other metals. 
It is also barely possible that the hydro- 
carbons exist as such in the mass of the 
earth.. 

While studying the subject, Mr. 
Becker was led to inquire whether any 
relation could be detected between the 
behavior of the compass needle and the 
distribution of hydrocarbons. Not much 
could be expected from a comparison of 
these phenomena, for magnetite exerts 
an attraction on the needle 
whether this ore occurs in 
solid masses or is dissemi- 
nated in massive rocks; more- 
Over, many voleanic rocks 
possess polarity. In glancing 
over a map of the magnetic 
declination in the United 
States, Mr. Becker found that 
the irregularities of the curves 
of equal declination of the 
compass Were strongly marked 
in the principal oil regions. 
The most marked agreement 
is found through the great 
Appalachian oil field, which is 
the area of greatest variation 
in declination. In California. — 
also, strong deflections accom- 
pany the chain of hydroear-. 
bon deposits. These observa- 
tions are to some extent also 
supported by conditions in the 
Caucasus, where great mag- 
netic disturbances exist. 

While the theory of the in- 
organic origin of the hydro- 
carbons is not proved by this 
study, yet the contention that 
great oil deposits are gener- 
ated from iron carbides is 
strongly borne out by a study 
of the map of magnetic dis- 
turbances in the United States. The map 
shows that petroleum is intimately asso- 
ciated with magnetie disturbances sim- 
ilar to those arising from the neighbor- 
hood of substances possessing sensible 
magnetic properties, such as iron, nickel, 
cobalt and magnetite. 

-e 
Electric Underground Railway in Rome. 

The municipal government of Rome 
Italy, is.considering the construction 
of an underground electric railway. 
This is but another instance of the de- 
termination of ‘‘the eternal city” to 
keep abreast of the times. 
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Colorado Electrical Show. 

The second annual Electrical Show of 
the Colorado Electric Club will be held 
in the Denver Auditorium during the 
week of October 14 to 21 inclusive. 

The financial end of the show will be 
handled somewhat differently this year. 
The stock company which was formed 
and which figured in the distribution 
of the earnings of the first electric 
show has been dissolved. The Colorado 
Electric Club, which has since become a 
corporate body, under the state laws of 
Colorado, will be in complete charge 
of the exposition. The profits will be 
divided in a co-operative manner. The 
Electric Club and the exhibitors will re- 
ceive equal shares. 

Much space was devoted to Colo- 
rado’s hydroelectric and mining re- 
sources at the first exposition, but it is 
planned to produce them on a more 
extensive scale this year. For that 
reason all mining machinery exhibits 
will be removed to the basement of the 
Auditorium. An effort will be made to 
make this feature as nearly realistiv 
as possible. Numerous underground 
tunnels and subways depicting the inte- 
rior workings of a mine will be attempt- 
ed. Here the mining machinery will 
be shown in actual operation. 

Another feature which will be thor- 
oughly exploited is the exhibition o? 
electrically operated farm machinery. 
The electric pump will receive special 
attention. Colorado possesses a wealth 
of arid land which is rapidly being re- 
claimed and turned into profitable 
farming sections through the agency of 
the electric pump. In this connection 
a miniature farm plot will be con- 
structed in the basement of the Audi- 
torium, where a sort of educational 
campaign will be conducted for the 
farming element visiting the exposition. 
Information to all interested parties 
will also be given at this exhibit. 

The street lighting effects of last 
year, which were the most spectacular 
ever witnessed in Denver, will be re- 
produced on a more lavish scale. The 
plans of the illuminating committee, 
although not yet made public, are con- 
ceded to be far superior to the gorgeous 
electrical illumination which electrified 
Denver residents last year. Special 
features will be made of the Jovian 
emblem. J. F. Dostal is in charge of 
the street lighting committee, which 
includes practically the same men who 
formulated last year’s plans. This 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


is sufficient assurance that the street 
effects will outdo those of last year. 
The interior decoration and illumina- 
tion will be much the same. The ceil- 
ing of the Auditorium will be decorated 
in a riot of colored lamps which will be 
made to give the effect of a starry 
heavens. The large electrical curtain 
portraying a Pike’s Peak sunset and 
which scored one of the many ‘‘hits’’ at 
the last exposition, will be replaced 
with a ‘‘Dancing Vaudeville Girl.’’ 


This is a remarkable illusion and prom- 


ises to be a fitting substitute for the 
mountain creation. Twelve hundred 
lamps, having a candle power of 48,000, 
will be used in producing this effect. 
The booth arrangement, on which the 
management of the show was highly 
complimented last year, ‘will remain 
the same. 

The Colorado Electric Club recently 
gave a luncheon at the Albany Hotel ai 
which representatives from every in- 
dustrial organization in Denver were 
present. The plans for the coming ex- 
position were outlined and a movement 
was started whereby the electric show 
is assured of the combined support of 
these bodies. It is thought that the 
Denver Chamber of Commerce will en- 
deavor to boost the electric show 
throughout the country. 

The following board of directors will 
be in charge of the second Electrical 
Exposition of the Colorado Electric 
Club: W. P. Carstarphen, Jr., presi- 
dent: H. L.’Wolfenden, vice-president ; 


Walter ‘`F. Brown, second vice-presi- 


dent; C. F. Oehlman, secretary and 
treasurer: W. G. Matthews, Clare N. 
Stannard, B. S. Manuel, J. Frank Dos- 
tal, Irving Hale, John F. Greenwalt, 
Joseph F. Reardon. 
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Long Acre Lighting Company in New 
York City. 

The Long Acre Electric Light & Pow- 
er Company, of New York City, which 
has a capital of $2,500,000, has re- 
ceived authority from the Public Serv- 
ice Commission of New York to issue 
bonds to the amount of $50,000,000. 
The company is to issue at once $2,- 
000,000 in stock, and bonds to the 
amount of $4,000,000; these bonds to be 
issued under a mortgage of $50,000,000, 
of which the Empire Trust Company is 
trustee. 

This action evidently means strong 
competition with the New York Edison 
Company and considerable activity in 
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electric lighting circles on Manhattan 
Island. Ex-Senator James F. Shaw, 
Boston capitalist and president of the 
Long Acre Company, on being inter- 
viewed, said: ‘‘We intend to develop 
and exercise our franchise and have 
secured all the capital necessary to do 
so.” Mr. Shaw further stated, in re- 
sponse to an inquiry: ‘‘ All rumors that 
the Long Acre Company is negotiating 
with the New York Edison Company 
for the sale of its franchises are abso- 
lutely erroneous. 

The franchise of the Long Acre Com- 
pany, in association with that of the 
Manhattan Transit Company, which 
owns the former company, is a very 
broad one, and has been approved by 
the Court of Appeals, and now by the 
Public Service Commission. Some $10,- 
000,000 worth of bonds have already 
been subscribed for, and the officers of 
the Long Acre Company expect to be 
supplying electric light and power 


throughout Manhattan Island on a . 


greatly enlarged scale at an early day. 
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Suits Against Electrical Manufactur- 
ers to be Settled? 

It is understood that attorneys for 
the manufacturers, against whom in- 
dictments have been brought by the 
Federal Department of Justice, alleg- 
ing participation in a so-called electri- 
eal trust, have submitted to the Attor- 
ney-General a decree which it is said 
they are willing to have entered against 
the alleged combination in the Govern- 
ment’s suit for dissolution. Some very 
important moves have been made re- 
cently and it is expected that the com- 
panies involved are now in a position 
to meet with the requirements which 
will be indicated by the Attorney-Gen- 
eral’s office, and it is said that with 
some possible modifications the propo- 
sition as submitted by the companies’ 
attorneys will be acceptable to the De- 
partment of Justice. 

eo 
Trip Abroad for Edison. 

Thomas A. Edison sailed on the Mau- 
retania, on August 2, for his first Euro- 
pean trip in twenty-two years. Mr. 
Edison had made his arrangements very 
quietly, and the announcement of his 
departure came in the nature of a very 
general surprise. 

—_—____»--»——__—_- 
Exports of Copper. 

Exports of copper for the week 
ended July 27 were 10,152 tons; and 
since July 1, 32,125 tons. 
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Electrification of a Rand Gold Property.— I. 


The Power 


There are few gold mining properties 
in the world so well placed for electrifi- 
cation as those situated on the Rand in 
South Africa. From Springs to Rand- 
fortein, a distance of fifty miles, is one 
compact gold field consisting of gold 
mines either producing or in the course 
of development. For the purpose of 
generating the power there is also an 
abundant supply of coal within easy 
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Plant of the Randfontein Group 


hood it is less suitable and too inferior 
to compete with the Middelburg coal 
some fifty or seventy miles away. A 


large power company, known as the 
Victoria Falls Power Company, which 
—as the name implies—contemplated 
obtaining its motive power from the 
Victoria Falls on the Zambesi River in 
Rhodesia, has acquired the older power 
stations and by additions and the erec- 
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of Mines. 


scale that where the amalgamated 
mines are not interested in the Victoria 
Falls Power Company, they find it to 
their advantage to generate their own 


power and are erecting and extending 
their power stations for that purpose. 

The electrification of the whole of 
the Rand was a big undertaking on the 
part of the Victoria Falls Power Com- 
pany, and naturally many disappoint- 


SS TTT ~ s 


INTERIOR OF RANDFONTEIN GENERATING STATION. 


reach, but where the coal fields overlie 
the gold field as for instance in the Far 
East Rand and the coal is very inferior, 
for this reason coal from the more dis- 
tant fields, near Middelburg, is gener- 
ally used though the haulage costs from 
$1.60 to $1.80 per ton. The first power 
generating station was placed at Brak- 
Pan, where the supply of coal was con- 
sidered inexhaustible; but the coal seam 
gave out; the colliery closed down and 
although there is an abundance of 
other coal in the immediate neighbor- 


tion of other large stations is prepar- 
ing to supply power and compressed 
air to any mines requiring same on the 
Rand. Many mines are already using 
this power and the majority of the 
gold mines are being electrified from 
one end of the Rand to the other, it 
being only a few of the older and short 
lived mines that will not be entirely 
driven electrically. Of late there has 
been a tendency to amalgamate the 
mines on the Rand on a somewhat ex- 
tensive scale, in fact, on such a large 


ments have had to be suffered. The 
company, likewise, has met with vari- 
ous drawbacks but good progress, is 
now being made with the changing 
over from steam to electricity and by 
the end of the year everything ought 
to be running smoothly and well. 
There are two conspicuous instances 
where large companies have preferred 
to generate their own power rather 
than purchase it from the Victoria 
Falls Power Company, namely the 
Randfontein group of mines on the 
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East Rand Proprietory Mines, and in 
both instances the results would seem, 
so far, to have fully justified this step. 

Tt was in 1907 that the Randfontein 
group of mines took the matter in hand 
and established a station of 2,000-kilo- 
watts capacity, the original idea of 
starting this station being to supply 
power for second-stage winding in the 
mines but since then the use of electric- 
ity for all driving purposes in and 
about tne mines has become so exten- 
sive that the purpose for which the 
plant was originally designed will 
probably be the last to use it. To meet 


the demand which has sprung up for 


electrical power on the property since 
the 2,000-kilowatt plant was started 
the installation has been increased ten- 
fold. The Randfontein Central prop- 
erty extends for over four miles and 
has five main shafts from which it is 
intended to haul a total of about 184,- 
000 tons of rock per month. To crush 
and deal with this a mill of six hun- 
dred 1,560-pound stamps all under one 
roof, sixteen tube mills, and the requi- 
site cyanide plant have been installed. 
The present power demands of the 
Randfontein Central are given in the 
table. 


RANDFONTEIN CENTRAL. 
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Rock hoists ........ 5 800 2,500 4,000 
Man hoists ......... 5 350 1,000 1,750 
Air compressors .... 4 800 2,400 3,200 
Shaft pumps ....... 21 75 1,000 1,575 
Battery motors .... 30 100 2,600 3,000 
Tube mills ......... 16 100 1,400 1,600 
Crushers ............ 50 300 
Conveyor belts ...... 20 17 250 340 
Coarse sand pumps.. 6 100 400 600 
Fine sand pumps.... 4 125 250 500 
Slime pumps ....,... 3 125 250 375 
Return-water pumps 3 100 20" 300 
Solution pumps ..... 6 40 ` 160 240 
Haulages ..... PERO 3 50 120 150 
Workshops .....,... 8 25 150 200 
Miscellaneous ...3....°. at 620 704 
Lights—8s.000 Inc. | 
140 Arcs ......... his sae 500 650 


14,000 19,480 
From the table it can be seen that 


the sum of the maxima of sustained 
loads amounted to 14,000 horsepower 
The diversity-factor taken was 1.4, thus 
giving 10,000 horsepower at the mo- 
tor terminals. Raising this to a kilo- 
watt per horsepower to compensate for 
all losses up to the generator, and mak- 
ing allowance for a nearly constant 
load of 2,000 kilowatts which already 
existed for the producing mines of the 


group, and which was expected to. 


reach 4,000 kilowatts before the time 
the new plant had been running a year, 
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western extremity of the Rand and the. the- total ‘sustained. maximum, to: be ` 


dealt with amounted to 14,000 kilo- 
watts at the generators. Allowing: for 
station auxiliaries, which, with the ex- 
ception of feed pumps, would be elec- 
trically driven, would bring this 
amount to, say roughly, 15,000 kilo- 
watts. The hoists for a considerable 
time would not be requiring the de- 
mand assessed to them, so that the 
maximum load could be taken as not, 
exceeding 14,000 kilowatts for a rea-, 
sonable period. . 
To meet this demand, the existing 
2,000-kilowatt plant has been increased 
to 20,000 kilowatts by the addition of 
three 2,000-kilowatt sets and two 6,000- 
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`ae |> PHE GENERAL SCHEME. 

The general scheme has not been 
changed in any way since the original 
first installment of the plant was laid 
down in 1907 and practically the same 
holds good in detail with the exception 
that. the generating and transforming 
units have been increased in size in 
proportion. to the heavier load. 

The general scheme involved the fol- 
lowing: (1) generating and transmit- 
ting at 6,600 volts, three phase, fifty 
cycles; (2) distributing at 2,200 and 500 
volts for motors, with a further trans- 
formation to 120 volts for lights and 
underground pump motors; (3) the 
adoption of underground cables as a 


SCENE DURING CONSTRUCTION OF RANDFONTEIN BOILER HOUBE. 


kilowatt sets, thus allowing a 6,000- 
kilowatt set to be shut down under nor- 


mal conditions for repairs or inspection 


without overloading the balance of the 
plant. 

To supply steam to this plant the 
existing battery of four boilers has 
been extended by the addition of five 
similar batteries, a battery consisting 
of four boilers each capable of deliv- 
ering 17,000 pounds of steam per hour, 
and constituting a self-contained unit. 
The normal steam demand for the load 
anticipated would warrant the running 
of sixteen boilers working at about 
their full rated steam production, and, 
allowing a margin for condensing plant 
contingencies, twenty boilers. 

This allows four boilers or about six- 


_ teen per cent to be laid off for clean- 


ing, ete. 


means of transmitting and distribut- 
ing; (4) the adoption of turbines of the 
reaction type as the prime movers ; (5) 
the adoption of a straight-tube boiler 
with provision for mechanical firing 
and consuming the cheapest coal ob- 
tainable, and the concentration of boil- 


„ers in suitable distinct units in such 


manner that low initial costs are com- 
bined with ability to make extensions 
cheaply, and without alteration to ex- 
isting arrangements. 

THE POWER STATION. 

The selection of a site for this pur- 
pose was determined by the center of 
gravity of the load to be expected when 
the whole .group of mines were 
equipped. No other consideration 
could influence the selection, since no 
coal mine, river, or dam existed within 
such distance as could affect this point. 
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The spot selected: was near an existing 
coal siding, and between Nos. 1 and 2 


shafts, Randfontein Central. The cool- | 


ing reservoir could not be brought 


nearer than 400 feet from the station 


owing to the outcropping of the reef 


on the one available side and the pro- - 
posed township on the other; but the’ 


general advantages of the position com- 


pensated for the additional cost of pip- 


ing. 

The water supply from the adjacent 
shafts was depended on for condensing 
purposes and has justified expecta- 
tions, these being the two wettest 
shafts on the property, averaging 23,- 
000,000 gallons per month. 

Boiler-feed water has been provided 
for by artesian wells, of which three 
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A unit constitutes a self-contained 
boiler plant, consisting of four boilers, 
two economizers, feed pumps, induced- 


draft plant and stack. This design was 
adopted when the plant was originally 
laid down, since it was hot known at 
that time, even approximately, what 
the ultimate capacity of the station 
would be. The arrangement has, how- 
ever, proved an excellent one, as much 
of the large extension was for the orig- 
inal plant, so that no change has been 
made except that where two lines of 
boilers lie back to back it cheapens the 
outfit by combining two stacks and in- 
duced-draft plants into one. The work- 
ing pressure of the boilers is 160 pounds 
per square inch. 


The superheaters have 900 square feet 


AIR COMPRESSOR IN RANDFONTEIN PLANT. 


have been sunk and tested to 150,000 
gallons per day. In addition to this 
4 connection is now being made to the 
Rand Water Board’s mains as a safe- 
guard against contingencies. 

BOILER PLANT. 

The boilers, twenty-four in all, are 
of the Babcock & Wilcox ‘‘Land’”’ type, 
fitted with integral superheaters and 
mechanical chain-grate stokers. In- 
duced-draft plants made by Davidson 

Company, and Greens fuel economiz- 
Ts are also provided. The feed pumps 
are of the Weir type, and constitute the 
only steam-driven auxiliaries. 

Each boiler has 4,780 square feet of 
heating surface, and is capable of evap- 
orating 17,000 pounds of water per 
hour from and at 212 degrees Fahren- 
heit. The boilers are arranged two in 
a battery, and two batteries per unit. 


of heating surface per boiler, and raise 
the temperature of the steam to 500 
degrees Fahrenheit. Provision against 
excess temperature is obtained by 
mixing valves, which allow, when 
necessary, certain proportions of satur- 
ated steam to mix with the superheated 
steam until the desired temperature is 
reached. This system has given no 
trouble, the variations of load being 
such that the boilers seldom require 
to be forced; when, however, such oc- 
easions do arise, a little adjustment is 
usually necessary. 

The chain-grate stokers, two per boil- 
er, each grate five feet by twelve feet, 
provide 120 square feet per boiler, that 
is, a ratio of heating to grate surface 
of roughly 40 to 1. | 

The brickwork settings are specially 
arranged for the combustion of local 
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dross coal, and the grate links are of 
the corrugated type which give a max- 
imum of air inlet space without allow- 
ing the riddling of the fine dross 
through the grate. The stokers are 
driven through gear boxes having four 
changes of speed, which enables the 
travel of the grate to be varied between 
5.6 and 31.5 feet per hour. The thick- 
ness of the coal can be varied from 2 to 
8 inches. Motion is given té the gear 
wheels by roller chains driveti by over- 
head shafting, the shafting in turn be- 
ing driven by worm reduction gear di- 
rect coupled to six-horsepower motors. 
The drives are split up into unit sec- 
tions. 

Ash tunnels run under the boilers, 
with trucks and rails for the reception 
of ash ‘and clinker deposited from 
chutes at the back of the stokers, and 
from this point the ashes are conveyed 
to a dump by mechanical haulage. 

In addition to the main exterior bun- 
kers of 1,000-tons capacity, each boil- 
er house is provided with an overhead 
bunker of approximately 270-tons ca- 
pacity. The coal gravitates to the hop- 
pers through chutes provided with 
cut-off slides for regulating the supply. 
Coal is delivered to these bunkers by 
means of two gravity bucket convey- 
ors fed from filler pits, each capable 
of delivering forty tons per hour. The 
coal is conveyed from the main bun- 
kers to the filler (pits by conveyor 
belts. The belts are all operated from 
a twenty-horsepower motor. The con- 
veyors are driven by ten-horsepower 
motors separately. Dross coal having 
a calorific value of about 11,500 Brit- 
ish thermal units is used. The original 
intention was to burn about thirty per 


‘cent of dross and the balance of nut. 


The Company has gradually increased 
the percentage of dross until only dross 
is now used. The average cost per ton 
delivered to the bunkers is about $2.55. 

Feed water is obtained from three 
artesian wells sunk in the locality. As 
has beeen proved by analysis there is 
only one element in sufficient strength 
to be troublesome, viz., the CO, in 
solution. This is absorbed by lime 
suspended in the feed tank. The result 
is a thin film of lime deposited on the 
tubes and drums of the boilers, just 
sufficient to protect the surface from 
corrosion and not enough to apprecia- 
bly affect the conduction of heat. 

| GENERATING PLANT, 

The generating plant consists, ag 
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mentioned, of two  1,000-kilowatt, 
three 2,000-kilowatt, and two 6,000- 
kilowatt sets. All are turbines of the 
Parsons multiple reaction type. 

The turbines are supplied with steam 
at 150 pounds pressure and super- 
heated to 500 degrees Fahrenheit. The 
speed is 1,500 revolutions per minute 
for the 1,000 and 2,000-kilowatt sets, 
and 1,000 revolutions per minute for 
the 6,000-kilowatt sets. The construc- 
tion differs but little in the case of the 
smaller sets, the difference being that 
automatic by-pass valves are provided 
with the 2,000-kilowatt sets to admit 
steam to the second expansion of the 
turbine in case of overload. 

The 6,000-kilowatt sets have the total 
power divided into high and low-press- 
ure cylinders, the low-pressure cylin- 
der constituting an exhaust-steam tur- 
bine, the steam entering at about four- 
teen pounds per square inch, absolute. 

This construction possesses advan- 
tage over the single-cylinder turbine, 
enabling short shafts of good stiff con- 
struction to be utilized. The high- 
pressure rotors consist in this case of 
a solid-wheel forging, while the low- 
pressure rotor shaft is of similar con- 
struction, on which is mounted a steel 
drum. The -ultimate tensile strength 
of both high-pressure and low-pressure 
rotor is not less than 30 to 35 tons per 
square inch. 

Governing is effected by a centrifu- 
gal mechanical governor rotating on a 
vertical spindle and driven by worm 
gear from the main turbine shaft. 
Steam enters the steam chest and 
passes into the turbine through a valve. 
This valve is raised or lowered period- 
ically by the action of steam pressure 
on the relay piston, forcing the piston 
against the spring and lifting the 
valve with it. Closing is effected by 
releasing the steam. 

Lubrication is effected by a rotary 
pump driven by worm gear from the 
turbine spindle and maintaining an 
oil pressure of about ten pounds per 
square inch. The oil, on its return 
journey from the bearings, passes 
through a cooler, very similar to an 
ordinary surface condenser, and of suf- 
ficient capacity to keep the tempera- 
ture of the oil below 145 degrees Fahr- 
enheit when supplied with cooling 
water at a few feet head and below 
90 degrees Fahrenheit in temperature. 

CONDENSING PLANTS. 
The condensing plants are arranged 
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immediately below the turbine ex- 
hausts, and connected by short corru- 
gated expansion pieces, each turbine 
to its own condenser. The condensers 
are all of the surface type, the ratio of 
cooling surface jto steam being one 
square foot of surface to eight pounds 
of steam. 

The air pumps of the 1,000 and 
2,000-kilowatt sets are of the Parsons 
triple-ccompound type operating at a 
speed of 112 revolutions per minute. 
In the 1,000-kilowatt sets the air pumps 
and circulator are‘coupled to a sixty- 
horsepower induction motor, and the 
circulator direct driven, and the air 
pump geared. The pumps for the 2,000- 
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condenser. The Parsons vacuum aug- 
mentor, is a small auxiliary conden- 
ser, having a capacity of about three 
per cent of the main condenser. This 
is connected betweeen the condenser 
and the air pump and in parallel with 
the main air-pump suction. A jet of 
steam from a nozzle is led into the 
auxiliary condenser through a suita- 
ble nozzle, and draws the non-conden- 
sable vapors from the main condenser, 
raising the vacuum therein and piling 
up the pressure in the air pump. 

The cooling system: consists of an 


open tower erected in a reservoir of 


3,500,000-gallons capacity. The open 
tower was constructed with the first 
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DAM AND WATER RESERVOIR. 


kilowatt sets are driven separately, the 
air pump by a thirteen-horsepower 
motor and the circulator by a sev- 
enty-horsepower motor. 

The 6,000-kilowatt sets are provid- 
ed with Edwards air pumps and 
Worthington circulators, and are driv- 
en by 20 and 200-horsepower motors, 
respectively. The effective head that 
the circulators work against is forty 
feet. Each condenser is provided with 
fifteen per cent extra tubes to allow 
for fouling, and the vacuum guaran- 
tees with the additional tubes plugged 
up are as follows: 


Absolute back Tem. of Water. 


pressure. Degrees Fahr. 
LOT nE AEn oo ee eee 70 
DWO aiae aa aGis ia Dam wees we 80 
r rT re eer rer ee eee 90 


The ratio of cooling water to steam 
is 70 to 1. The above guarantee in- 
cludes the effect due to the vacuum 
augmentor, which is fitted to every 


section of the plant and the closed 
chimney-type tower ‘erected with the 
extensions. This tower is 70 feet high, 
25 feet wide, and 300 feet long, and 
stands in a shallow trough connected 
to the reservoir and inlet system in 
such a way that both towers can be 
used in parallel or either cut out for 
cleaning purposes. Also, water collect- 
ed in the trough from the inclosed tow- 
er can be, and usually is, arranged 
to pass into the large reservoir be- 
fore going to the condensers, thus 
keeping all water in circulation. 
(To be continued.) 

l — ee 
Atmospheric Disturbances to Wireless. 

It has been suggested that the best 
method of filtering out the true atmos- 
pheric disturbance to wireless teleg- 
raphy is to work with a low aerial and 
large capacity. | 


August 5, 1911 


259 


Ohio Electric Light Association. 


Seventeenth Annual Convention at Cedar Point, July 25 to 28. 


The seventeenth annual convention 
of the Ohio Electric Light Association 
was held at Cedar Point, O., July 25 to 
28, and proved to be most successful, 
the registration being close to 400. An 
innovation consisted of holding only 
one session each day, the remainder of 
the day being devoted to recreation. 
This proved very satisfactory. 

The principal entertainment features 
consisted of the informal dinners ten- 
dered each evening by the Association, 
followed by music the first evening, by 
the magician Germain the second eve- 
ning and by a vaudeville performance 
the third evening. On Wednesday 
afternoon a game of water-ball was 
played and on Thursday afternoon the 
active and associate members contested 
for honors on the baseball diamond. 
After five hotly contested innings, the 
central-station men won by a score of 
9 to d and became the recipients of a 
handsome silver cup presented by the 
Duncan Electrice Manufacturing Com- 
pany. The winning team consisted of 
Messrs. Gaskill, Sloat, Ruff, Seeger C. 
C. Smith, Kermode, Engel, Cook, Bar- 
uard and Gardner. The team of asso- 
ciate members consisted of G. R. Smith, 
(iraves, Thomas, Mallet, Moeller, Rey- 
nolds, Wisler, Bischoff, Strasburg and 
.Howlands, 

The ladies were entertained by means 
of musicales, card parties, a launch ride 
and a bowling party. 

A very attractive’ souvenir program 
Was gotten up by the officers. It con- 
tained a list of members and portraits 
of the officers and committee members. 

Excellent facilities were afforded for 
the exhibits and a very good showing 
was made by those participating. 

The first session of the convention 
was held on Tuesday afternoon, the 
Succeeding sessions being held in the 
forenoon, 

The opening session was called to or- 
der on Tuesday afternoon by President 
Beil, who proceeded to deliver the an- 
nual address, In this address he called 
attention to the changes in arrange- 
ments, to the increase in membership, 
the good condition of the finances, and 
the new public-utility law in Ohio. The 
Association now has ninety-three active 
members and eighty-two associate mem- 


bers. The new utility law, which puts 
electric light companies under the reg- 
ulation of the railroad commission, has 
some unsatisfactory features and some 
good ones. The operating companies 
should co-operate with the commission, 
and endeavor to avoid discrimination 
in rates and other objectionable prac- 
tices. | 

C. B. Wileox, vice-president of the 
Sandusky Gas & Electric Company, then 
made an address of welcome. Major 
Wilcox reviewed briefly the history of 
electrical science and pointed out how 
little the general public knows of the 
subject. No one is in better position to 
educate the public than the central-sta- 
tion men, and they should carry on 
campaigns to this end. 

The report of the secretary showed 
receipts during the year of about 
$4,730, the balance in the treasury being 
$463. The profit on the souvenir pro- 
gram last year was about $2,800. He 
commended the work of the various 
committees, ` 

A paper by Waldo Weaver entitled 
‘Why the Central Station Should Take 
Over the Isolated Plant’’ was then pre- 
sented. | 


CENTRAL STATION AND ISOLATED PLANT. 

Plants with a maximum demand up to 
150-horsepower are generally conceded to 
the central station. There is no reason 
why larger plants should not also be se- 
cured as customers. The cases of Marshall 
Field & Company in Chicago and Wal- 
worth Manufacturing Company of Boston 
were cited. The ultimate result will be 
that 70 to 90 per cent of the isolated plants 
will be supplied from central stations, or 
else the isolated plant will be operated by 
the central station during the heating season 
and supplied from the central station at 
other times. Mismanagement and ineft- 
ciency run rampant in most isolated plants. 

The discussion was opened by B. H. 
Gardner, of Dayton, who welcomed the 
sentiments expressed as coming from a 
railway man. He thought the con- 
trolling factor was one of cost, and the 
heating problem entered largely into 
this. He advocated running the iso- 
lated plant in the winter months, when 
heating is necessary, and using current 
from a central station at other times. 
There is much misinformation extant re- 
garding cost of power, and it is hard to 
get converts to central-station power on 


that account. 
C. I. Crippen, of Youngstown, told of 


an engineer who had had experience 


with both an isolated plant and central- 
station service and valued the latter 
principally for the relief from anxiety 
and trouble in running his own plant. 
It also permitted time to develop other 
parts of his business. 

D. L. Gaskill, of Greenville, consid- 
ered cost the determining factor. Most 
isolated plants do not know what it 
costs them to generate power. They do 
not run their own plants because they 
like it, but because they think it is 
cheaper. If they can be convinced that 
this is erroneous, they become ready 
customers. 

W. C. Anderson, of Canton, said that 
it is easier to forestall a new installa- 
tion than to supplant it, and recom- 
mended that particular attention should 
be given to new factories and exten- 
sions. 

A paper was then read by O. B. Ree- 
melin, of Dayton, on ‘‘Record Systems 
for Modern Central Stations.’’ 


CENTRAL-STATION RECORD SYSTEMS. 


This payer describes a card system for 
keeping an accurate record of the physical 
elements of the central-station system as a 
basis for the proper computation of the 
elements entering into the financial side of 
operation. There is a complete set of il- 
lustrations showing the method of keeping 
this card system. The author emphasizes 
a number of points which are essential for 
the proper upkeep of the card system, It 
is especially important in underground sys- 
tems to file plans and drawings showing 
the locations, depth and style of construc- 
tion. Service drawings should be made of 
each installation. A map should be made 
of the complete system and all manholes 
and service boxes should be numbered. A 
record should be kept of every pole and a 
very careful record kept of the joint oc- 
cupancy of pole lines. 


J. T. Kermode, of Cleveland, opened 
the discussion by commending the sys- 
tem of keeping records. It is impor- 
tant to have them in shape to supply 
information quickly. 

John Gilmartin, of Toledo, spoke of 
power-station records, which had not 
been included in the scheme outlined. 
In Toledo the service wires are not 
taken down upon discontinuation of 
service, but merely disconnected. Mr. 
Reemelin replied that each department 
kept its own monthly records. It is 
necessary to keep a record of discon- 
nections, and if service is not required 
by a new tenant, wires should be re- 
moved. 

C. C. Smith, of Bradford, stated that 
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telephone companies often leave wires’ Wa Se 
tion, stated that càble should be 1nsu- 
lated for a higher voltage when used 


up after disconnecting a customer and 
these frequently make trouble through 
long neglect. He had had trouble from 
leaving service wires UP, and now made 
it a practice to take them down after 
being out of service for a month. 

J. C. Martin, of New Wilmington, 
disconnects at the pole, but does not re- 
move the wires. This enables prompt 
service to be furnished a later customer 
on the same premises, which is impor- 
tant where there is gas competition. 

WEDNESDAY SESSION. — 

The session on Wednesday morning 
was called to order by Vice-President 
W. C. Anderson. The first paper was 
by J. T. Kermode, entitled « Advan- 
tageous Applicatíons of Mercury-Are 
Rectifiers Installed on Central-Station 
Lines.”’ 

APPLICATIONS OF MERCURY-ARC RECTIFIERS. 


Rectifiers recommend themselves for 
charging electric vehicles, series lighting 
circuits, projection lanterns, charging igni- 
tion batteries, charging storage batteries 
for telephone service, and operating small 
motors where delicate control is necessary. 
For charging vehicle batteries, rectifiers 
are easier to operate and give better ef- 
ficiency than motor-generators or chemical 
rectifiers. For large public garages, motor- 
generators are sometimes preferable. Good 
regulation on the line is necessary to pre- 
vent extinguishing before the charge is 
complete or overcharging. Where regula- 
tion is poor or interruptions likely, a small 
magnetic starting device may be placed on 
the panel. For series lighting circuits the 
rectifier is used with a constant-current 
transformer. Its only objectionable feature 
is low power-factor of about sixty-five per 
cent. Partial grounds may make trouble 
by “pumping” the transformer, thus caus- 
ing feeding to be too frequent and line 
surges result. Circuits should be insu- 
lated for twice normal voltage. With pro- 
jection lanterns, better light is secured and 
the current consumption reduced. After 
proper installation of a rectifier outfit, little 
care is required for maintenance. The 
cause of some of the more frequent trou- 
bles is then discussed, with methods of 
detection and correction. Oil-cooled recti- 
fier tubes should be operated at about 
eighty degrees Fahrenheit. The life is in- 


creased by alternating periods of rest and 
service. 


The discussion was opened by G. H. 
Stickney, who called attention to the 
fact that with an alternating-current 
are a large current cannot be used with- 
out unsteadiness. 


R. E. Russell spoke of other uses of 


rectifiers, such as charging batteries for 


telegraph lines and for operating 
switches, ete., in the central station it- 
self, operating signals on railroads, spot 
lights, electrolytic baths for plating and 
bleaching, and X-ray coils. An effi- 
ciency of eighty per cent is secured in 
charging batteries, whereas with a mo- 
tor-generator set. it is only about sev- 
enty per cent. 


W.. 8. Culver, in. answer "to a ques: 


with a rectifier, as surges sometimes 0C- 
cur. In Cincinnati the breakdowns 0c- 


curred at the point where the cable left 


the mast-arm to enter the lamp. Horn 
gaps are used with tubes to take care 
of surges, but do not give complete pro- 
tection. 

A paper by A. M. Seeger on ‘“ Limit- 
ing the Power Demand and Voltage Va- 
riations of a Circuit by Floating a Fly- 
wheel Motor-Generator on the Line’”’ 
was then presented. 

FLOATING A FLY-WHEEL MOTOR-GENERATOR 


ON THE LINE. 


This paper describes an installation on an 
ore dock in Toledo, where the average de- 
mand is only thirty-five per cent of the maxi- 
mum. A rotary converter supplies direct 


of 2,000 amperes. 
rated at 1,200 amperes and 600 revolutions 
per minute. The flywheel has a diameter 
of 102 inches, with a 12-inch rim and a 28- 
inch hub. The width is 28 inches. The 
radius of gyration is 45 inches and total 
weight 57,000 pounds. A change in speed 
of twenty per cent at 640 to 600 revolutions 
supplies the energy necessary for the extra 
peak demand of 900 kilowatts for seven 
seconds. The switchboard is supplied with 
various relays and contactors so that when 
the load reaches 1,500 amperes, the motor 
is converted to a generator through control 
of the series and shunt fields. The time 
required to accelerate the flywheel from 
twenty per cent below normal to normal 
speed is forty seconds, and the peaks are 
separated by from 55 to 68 seconds. Three 
minutes is necessary to pring the flywheel 
from rest up to full speed. When starting 
the direct voltage is reduced 15 to 18 volts. 
As the apparatus is connected to a power 
circuit, close regulation is not necessary. 


O. H. Hutchings called attention 
to the saving in generating equipment 
by the use of this machine and the op- 
portunity it affords to get business. At 
a similar mstallation in Detroit the line 
current was reduced in the ratio of 2.8 
to 1. Since maximum-demand indica- 
tors require a duration of five minutes 
or more, he raised the question of what 
period of time should be considered in 
fixing the maximum demand. The flash 
demand cannot be used. 

W. S. Culver considered such an out- 
fit an advantage to both central station 
and consumer. The elimination of peaks 
has not been carried as far as possible, 
as the line peak is still usually about 
fifty per cent as high as the actual peak 
of load. The use of a Tirrill regulator 
permits more gradual change in con- 
verting motor to generator and hence a 
more constant load on the line. A 
shunt-wound set is not applicable ex- 
cept with automatic control. Direct 
use of alternatmg current is simpler to 
handle in this manner than direct cur- 
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rent. , The insertion of resistance in the 
circuit of a form-wound rotor enables 


_ the slit to be changed. 


John C. Gilmartin told of another 
set in Toledo on a 500-volt direct-cur- 
rent circuit where the demand was re- 
duced from 600 to 200 kilowatts. 

J. T. Kermode stated that a peak of 
very short duration could not be deter- 
mined accurately. In Cleveland they 
had fixed upon a fifteen-minute peak as 
suitable for basing charges. This would 
not apply, however, to such a case as 
considered in the paper. 

A paper by G. A. Doeller on ‘‘Boule- 
vard Lighting Systems’’ was then pre- 
sented. 

BOULEVARD LIGHTING SYSTEMS. 


The festoon or arch system gives & goog 
effect at night, but is ungainly during the 
day and maintenance is high. The orna- 
mental post is to be preferred. Arc lamps 
give high efficiency and low maintenance, 
but first cost is high. Double systems are 
sometimes used. Schemes of development 
are considered and blank forms of con: 
tracts and agreements given. Good spacing 
for poles is eighty feet. Where no under- 
ground system exists, a shallow ditch can 
be dug near the curb and conduit or 
armored cable laid. Concrete poles are 
now the most common type, and should be 
of graceful design. Globes and sizes of 
lamp are discussed. Usually top lights 
burn all night and others until midnight, 
so that two circuits dre desirable. Where 
erect globes are used, glassware should be 
washed every two months. Pendent globes 
collect dirt inside, and the additional down- 
ward illumination is greatly offset by in- 
creased cost of maintenance. Poles need 
to be painted only once a year. A table of 
costs, collected from different cities, is 
given. It is sometimes claimed that boule- 
vard lighting results in cessation of win- 
dow and sign lighting by many customers. 
The benefits of better street lighting are | 
discussed. 


G. H. Stickney spoke of the require- 
ments for a fine appearance by night 
and by day. The Jatter is secured by 
a suitable design of post. Window 
lighting must be bright enough to at- 
tract attention after the people have ` 
been brought out by the street light- 
ing. l 

W. S. Townsend, of Steubenville, 
stated that in the small towns where 
the cost of posts was prohibitive, his 
company had taken the workng parts 
out of arc lamps and replaced them 
by sockets and Mazda lamps. They 
were then mounted on trolley poles in 
pairs, one over the street and one over 
the sidewalk. They were also used 10 
doorways and in front of windows. Re- 
newals amounted to three per cent per 
year. For 100-watt lamps, $1.25 per 
month was charged. 

D. L. Gaskill had found the consen- 
sus of opinion to be that it was safer 
to avoid private contracts for street 
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lighting. They were profitable when 

new, but usually resulted later in trou- 

ble. 

J. T. Kenmode stated that in Cleve- 
land only forty-two per cent of such 
bills could be collected. ; 

W. C. Anderson said that a system 
must be uniform to be attractive, yet 
if free service were given where con- 

tracts had been terminated, it would 
constitute discrimination under the new 
utility law, 

B. H. Gardner stated that in Dayton 
the city pays the entire bill and collects 
seven-eighths thereof from merchants 
by tax assessments. In some cases it is 
desirable to have it paid by inclusion in 
the rent. Street illumination detracts 
from window and sign lighting. In one 
town the loss on this account was three 
times the gain from street lighting. 

T. D. Buckwell, of Toledo, had used 
magnetite lamps with reflectors, and 
found no bad effect upon the sign light- 
Ing. The city pays one-third the cost 
and the rest is assessed against the 
property owners. 

C. S. Davidson spoke regarding the 
height of mounting and necessity for 
uniformity. The use of a lantern for 
park lighting had proved popular in 
Milwaukee and had been copied in New, 
York City. Window lighting has gen- 
erally been increased by intense street 
lighting. The reverse effect in Seattle 
was due to throwing the light up rather 
than down. 

The report of the Committee on Motor 
Applications was then presented by B. 
H. Gardner. 


REPORT ON MOTOR APPLICATIONS. 


: oe is called to the new line of 
ne e-phase motors brought out by the 
ae Electric Manufacturing Company. 

ti of operating at approximately 

aCe factor on loads from 75 to 130 

ie of full load makes this motor very 

eee to the central station. Low 
oa ec may even be connected by 
cen icad ese motors operating at 25 per 

Hi oe as it then takes a leading cur- 

ia N e efficiency of this motor is high 

Gaan e P regulation good. The same 
B a8 also brought out a variable- 
ss ernating-current motor with char- 
Recs cs similar to the shunt-wound di- 
naa, fe motor. Demonstrations were 

of these motors at the exhibit. 


i Jewett, of the Wagner Electrie 
ia acturing Company, answered 

e€ questions in regard to the new 
motors and explained some points not 
Mentioned in the report, and the ses- 
sion then adjourned. 


a THURSDAY SESSION. . 
: 1ce-President Anderson called the 
eeting to order, and after the Finance 
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Committee had made a report, a ‘‘Re- 
port on Insurance Rates Charged Elec- 
trie Light Stations in Ohio” was pre- 
sented by Secretary Gaskill. : 


INSURANCE RATES. 


Central: stations should be classed as a 
preferable risk, instead of extra hazardous, 
as proved by the statistics collected. Rates 
are very unequal for fire insurance, rang- 
ing from 0.8 to 4.0 per cent. In 1909, $16,- 
411 was paid in premiums by sixty-one cen- 
tral stations, the policies covering $380,- 
853 on buildings and $982,577 on machinery. 
The losses in five years amounted to only 
$60 from a single fire. Some stations also 
carry liability insurance and in five years 
these paid $29,595 in premiums, the losses 
being only $5,450. Many of the fire policies 
do not cover losses from fire caused by 
electric current, thus eliminating any in- 
creased risk which might otherwise be 
claimed to exist. The possibilties of or- 
ganizing a mutual company were discussed. 
There are two ways in which this could be 
done, but the number of companies is 
hardly great enough to make it feasible. It 
should be possible to secure a different 
classification and lower rates from the ex- 
isting insurance companies. j 


The best method of securing equitable 
rates was then discussed by Messrs. 
Townsend, Martin, Bechstein, Parsons, 
Hard and others. It was decided to ap- 
point a standing committee on insur- 
ance. 

A paper was then presented by B. H. 
Gardner on ‘‘Pumping Water for Mu- 
nicipalities and for Irrigation by Elec- 
tricity.” 

ELECTRIC PUMPING. 


One of the largest potential customers 
for electric power in this country, is our 
cities. Practically every city owns and 
operates its own water system, and in the 
operation of this system large amounts of 
power are used. Up to the present time 
very little has been accomplished by our 
central-station companies in securing this 
business. Of course the chief field for 
the possible use of electric power is ín con- 
nection with the main city pumping sta- 
tions for the supply of water for drinking, 
as well as other domestic purposes. This 
load offers a great many attractive features 
from the central-station man’s point of 
view. There are two kinds of water-works 
systems in use in this country—one & 
direct system, where no reservoir capacity 
is provided, the rate of pumping water 
varying directly as the demand for water; 
and the reservoir system, where a reser- 
voir is provided, so that water may be 
supplied after the pumps are shut down. 
Of the two systems, the most attractive, 
and the easiest to get on a profitable basis, 
is, of course, the reservoir system. With 
such a system the pumping can be very 
largely done at such times as best suit 
the load conditions of the central station, 
and so can be made off-peak business. In 
a direct system the greatest demands for 
water are during the months from April 
to October, when the demand for electric 
current is least. There is thus a diversity- 
factor offered. Practically all new Sys- 
tems being installed have the reservoir 
feature. For the direct systems that are 
already installed, probably the best method 
of securing this business is by advocating 
a combined station, the old steam equip- 
ment to operate during peak months, and 
motor-driven pumps to carry the summer 
load. There are many other uses for elec- 
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tric power by municipalities in connection 
with garbage disposal, high-pressure sys- 
tems for fire purposes, stations used for 
pumping in case of high water, etc. The 
Northern Colorado Power Company has 
developed during the last two years suf- 
ficient irrigation-pumping load to make its 
kilowatt-hours output during the summer 
exceed that of the winter months, but the 
daily peak was not as high as in the win- 
ter. In these two factors lie the great 
value of irrigation pumping. There are 
some who think our own farmers will soon 
use irrigation, because the increased pro- 
duction of the land will much more than 
pay for the cost of the irrigation. When 
irrigation does come our power load should 
be greatly increased. The ease and econ- 
omy with which electricity can be trans- 
mitted over wide areas and used to drive 
motors make electric pumping preferable 
to the. gravity system of irrigation in many 
ways. The pumps can be in comparatively 
small units, each supplying a local area. 
The distributing ditches are small, thus 
leaving maximum area for crops, and the 
water supply to each area is always under 
perfect control. There is minimum dan- 
ger of broken ditches and flooded crops 
such as sometimes occur with large 
ditches. The quantity of water needed for 
irrigation varies. An average of eight acre- 
inches per month during the irrigation sea- 
son is considered ample in most cases. The 
delivery’ of this quantity to the distributing 
ditches can be made in installments; for 
some , crops these installments can be 
limited to two or three, while for others 
they must be much more frequent. The 
irrigation season usually lasts about three 
months for each crop. Tests made by the 
United States Government indicate that 
where the water does not have to be lifted 
more than twenty-five feet and where the 
price for current is three cents (0.03) per 
kilowatt-hour, the cost of irrigation will 
not be more than $3.00 per acre-foot, two 
acre-feet being about the quantity of water 
needed per year. To those of our com- 
panies wo are so situated that water may 
be easily obtained, it seems that irriga- 
tion offers an excellent opportunity to im- 
prove the central-stations load-factor and 
raise their income. 


This paper was discussed by Messrs. 
Graves, Smith, Gates, Gardner, Town- 
send, Martin, Culver, Hard, Stewart, 
and others. It was brought out that in 
some towns the insurance rate was 
higher with electric pumping on 
grounds of reliability. This is depend- 
ent upon whether a standpipe or reser- 
voir is used. 

J. T. Kermode said that a duplicate 
feeders to fire-pumps had been required 
in Cleveland. 

W. C. Anderson stated that present 
conditions are due to the history of de- 
velopment of the central station. Fire- 
insurance companies are conservative. 
and base their demands upon past con- 
ditions. Steam pumping is more satis- 
factory where the units are large. The 
field for electrice pumping lies with 
smal] units. Insurance rates are higher 
for gasoline pumping as well as for elec- 
tric. 

D. L. Gaskill said that no small com- 
pany should undertake city pumping 
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without a reservoir. Insurance people 
are not only conservative but unreason- 
able and attribute many fires to electric 
origins which are not so caused. 

W. S. Culver called attention to the 
fact that continuity is most likely to be 
interrupted at the very time that fires 
are most dangerous, namely in high 
winds. Continuity depends more on the 
transmission system than upon the gen- 
erating plant. 

B. H. Gardner, answering a question, 
stated that centrifugal pumps had a 
good efficiency at full load, though in 
small sizes not quite as good as recipro- 
cating pumps, but when working at low 
loads the efficiency is very low. 

The report of the Committee on Me- 
ters was then presented by John G. 
Gilmartin. 


REPORT ON METERS. 


The topics reported on are. Importance 
of meter testing, proper ‘test intervals, 
tabulating results, definition of average ac- 
curacy, accuracy data, meter jewels, excess 
indicators. An exhibit of testing equipment, 
protective devices and forms was made by 
the committee in the exhibit hall. Meters 
should be calibrated in the shop, but should 
also be tested after installation. Vibration, 
moisture, stray fields, temperature, short- 
circuits, differences in voltage and wave 
form may all affect accuracy. The natural 
tendency is to run slow, but under some Cir- 
cumstances meters will run fast. A rotat- 
ing standard is the best instrument for 
testing. Where inconvenient to test with 
customer's load, phantom load boxes can be 
used. The cost of testing varies greatly 
with conditions, but does not average more 
than 50 to 75 cents. Considering the losses 
due to slow meters, testing is really a 
source of revenue to the company. A table 
is given of recommended test intervals, 
varying from 2 to 12 months. Results 
should be tabulated and averaged, giving 
data in cases of controversy, showing how 
much revenue is being lost by slow meters, 
and how best to spend money for testing. 
Groupings for averaging are recommend- 
ed. The rules of the N. E. L. A. for aver: 
age accuracy and normal load are recom- 
mended. Results of tests are given show- 
ing the effect of worn jewels on accuracy 
and the difference in life of sapphire and 
diamond jewels. The latter are recom- 
mended for all copper-disk commutator 
meters except where the revenue is less 
than $15 per year. After 200,000 shaft 
turns ten per cent of the sapphires were de- 
fective and none of the diamonds; after 
1,000,000 turns seventy per cent of the sap- 
phires were defective and only four per 
cent of the diamonds. Diamond jewels are 
not necessary in induction meters. Excess- 
demand indicators give satisfactory Te- 
sults in general, but if a large overload is 
connected, such as a 500-watt iron on a 
100-watt circuit, vibration is so rapid that 
sufficient current to heat the iron will fiow. 
If installed out doors the oi] may congeal 
in cold weather. The voltage drop in some 
indicators is too high. Meter protective 
devices can now be obtained including spe- 
cial meter-testing cutouts. These obviate 
interruption of service. 


This report was adversely criticized 
by W. L. Cook, who commended the 
work of the Committee, but disagreed 
with the conclusions regarding testing 


on premises. The testing laboratory 
should have a suitable location and me- 
ters should be tested there. The cost 
is approximately the same. He thought 
the tabulation of results misleading, and 
did not advise publication of them. Di- 
amond jewels are more necessary in 
business districts. His company checks 
the bills by plotting a consumption 
curve. 

G. R. Smith advoeated testing on 
premises as cheaper and impressing cus- 
tomers more favorably. 

R. S. Graves also advocated testing 
on premises. | 

In closing, J. G. Gilmartin referred to 
last year’s report, which showed that 
meters tested soon after installation 
show a lower percentage reading than 
results from an additional six months 
in use. 

D. L. Gaskill then read a paper on 
“The Utility Law of Ohio and Its Ap- 
plication to Electric Lighting Compa- 
nies.”’ | 

UTILITY LAW OF OHIO. 


This paper describes the efforts made 
over eleven years ago by the Ohio Electric 
Light Association to draft a reasonable 
public-utility bill. Unfortunately at that 
time the public was not awake to the neces- 
sity for the proper form of legislature and 
within recent years the enactment of a 
public-utility law and the appointment of 
a commission had been seized upon by 
politicians as a political asset. This has 
made possible the passage of an act, which, 
while not entirely ungatisfactory, should be 
the subject of considerable change before it 


can properly perform its function as a regu: 


lation and protection for the public and the 
public-service corporation. 


FRIDAY SESSION. 


The session on Friday opened with 
the report of the Nominating Commit- 
tee, which was accepted, and the sec- 
retary instructed to cast the ballot of 
the society. The following officers and 
committees were elected : 

President, W. C. Anderson. 

Vice-President, J. C. Martin. 

Seeretary, D. L. Gaskill. 

Executive Committee: E. H. Beil, 
W. S. Townsend, W. E. Richards, O. 
H. Hutchings and L. G. White. 
=- Advisory Board: Samuel Scovil, F. 
M. Tait and D. L. Gaskill. 

Finance Committee: J. T. Kermode, 
F. O. Plymale and B. H. Gardner. 

Publicity Committee: W. P. Engel, 
C. M. Lott, Elam Fisher and R. N. Hod- 
son. 

Electric Transmission: W. S. Town- 
send, J. T. Kermode and M. H. Wag- 
ner. f 

Membership Committee: W. J. Han- 
ley, E. Van Winkle, P. J. Williams, F. 
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C. Colwell, N. C. Cotabish, W. F. Benc- 
dict and George Vail. 

Committee on Meters: John G. Gil- 
martin, W. L. Cook and J. T, Kermode. 

Committee on Insurance: D. L. Gas- 
kill, J. C. Martin and C. V. Hood. 

Committee on Motor Applications : 
E. A. Bechstein, C. J. Crippen and W. 
F. Hubbard. 

The salary of the secretary for the 
ensuing year was fixed at $1,500. The 
first paper of this session was by W. C. 
Anderson on ‘“Motor-Driven Refrig- 
eration.” 

MOTOR-DRIVEN REFRIGERATION. 


No other form of power procurable can 
compete with the electric motor in the field 
of small refrigerating plants. So plain is 
this that some manufacturers of small re 
frigerating plants will not sell their ap- 


will more than offset the good features Of 
the outfit and tend to retard the sale of 
the apparatus. The power required by @ 
refrigerating plant depends very largely 
upon the excellence of its design and manu- 
facture, also upon the temperature and 
quantity of cooling water and where good 
cold well water can be had for the pump- 
ing, a motor-driven pump and a well is 
likely to prove a valuable adjunct. 

The automatic refrigerating plant is a 
comparatively late development but one of 
very great promise and with the well 
known simplicity, reliability and adapt- 
ability to automatic control of the electric 
motor the future seems to hold very great 
possibilities in automatic refrigerating 


_ plants. There are ten refrigerating plants 


connected to the lines of the Canton Elec- 
tric Company, some of which have been in 
operation for eight or nine years and all 
of them have operated with satisfaction. 
The table gives the power consumption in 
kilowatt-hours of six of these plants which 
were metered in such a manner as to give 
results of value for purposes of compari- 
ii No.1 No.2 No.3 No.4 No.5 No.6 


January.... 146 646 1,950 ..- 51 616 
February... 70 733 2,210 e 34 120 
March...... 112 846 2,070 286 102 892 
April....... 322 1,627 2,600 1,528 1,240 2,168 
May... 947 1,654 2,850 1,622 1,139 1,928 
June......-.. 403 2,826 3,600 2,050 1,069 1,976 
Ty es ns sein 343 4,718 6,040 2,062 2,649 1,978 
August...... 540 5,633 56,590 2,060 2,518 2,212 
September.. 591 4,174 4,790 1,712 2,100 2,200 
October.....- 576 2,145 4,200 1,476 1,639 2,052 
November.. 453 1,161 2,630 804 944 1,540 
December... 335 299 3,310 ...-; 936 264 


Motor H. P. 7.5 10 20 7.5 26 16 
Tons refrig- 
eration... . 3 3 5 3 5 8 


The power demand of 4 refrigerating 


plant naturally evades the lighting peak 
so that with comparatively little trouble 
all the refrigerating load can be made off- 
peak business. 


This paper was discussed by Messrs. 
Gaskill, Culver, Martin, Crippen, Rust, 
Townsend, Taylor, Anderson and oth- 
ers. It was shown that this form of 
load is very desirable to the central sta- 
tion and that the results are very ad- 
vantageous to butchers and others. A 
special advantage to the butchers is 
due to the saving of the waste which 
is incurred in ice boxes due to the 
blackening of the meat, about eight 
per cent of which has to be trimmed 
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away every day. Many of these cus- 
tomers can be secured on contracts for 
limited service, which limits them to an 
off-peak load. One hotel keeper in Nor- 
walk who had been converted from 
gasoline operation was particularly 
pleased. 

The next paper was by W. B. Goudy 
on “The Use of Tungsten Lamps in 
Sign and Outline Lighting.’’ 

TUNGSTEN FOR STREET LIGHTING. 


The author believes that the low-voltage 
tungsten sign lamp has placed the electric 
sign within the reach of all in so far as 
Operating costs are concerned. Not only has 
it reduced the expense of operation, but it 
has resulted in a marked improvement in 
the quality of light produced. The paper 
analyzes the possible profits through the 
use of the tungsten sign lamp and dis- 
cusses the question of the advisability of 
series and parallel wiring of the signs. 


G. H. Stickney opened the discussion 
by calling attention to the reduction in 
cost by the use of tungsten lamps, 
which are more important in their re- 
sults here than in any other field. Very 
often too large lamps are selected, espe- 
cially in outline lighting. With tung- 
sten lamps it is much easier to select 
an appropriate unit. Under proper 
conditions the maintenance is not nec- 
essarily high. He stated that the selec- 
tion and sorting of lamps for series 
operation had been much improved and 
in the future it is not to be expected 
that the same trouble will be experi- 
enced as has been had in the past. 

Mr. Benedict stated that he had 
found 2.5-watt lamps very satisfactory 
and preferable to the low-candlepower 
carbon lamps, 

J. T. Kermode had found a series con- 
nection preferable on direct-current cir- 
cuits and did not advise the use of mul- 
tiple-series connection. If multiple cir- 
cults Were necessary he preferred to 
use carbon lamps. 

W C. Anderson found that on series 
“Ireuits it is very desirable to use lamps 
at less than their nominal voltage rat- 
mg. Operation is then satisfactory on 
4 straight series circuit. 

Messrs, Crippen, Rust and Reemelin 
also joined in the discussion. The lat- 
ter had found series operation prefer- 
able to multiple-series. 
ae secretary then made some an- 
o Pi and a discussion ensued 
TE a of filling rates and de- 
y costs of production. It was 

to appoint a Committee on 

osts to consist of M. E. Turner, B. H. 
a and J. D. Lyons. A motion 
apes o directing the secretary 

pue and distribute coples of the 
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rates which are required to be filed with 
the Public Utility Commission, dupli- 
cate copies of which are to be sent by 
all central stations to the secretary. 
The last paper of the session was one 
by P. L. Miles on ‘‘The Progress of 
Electric Heating Devices in Ohio.’’ In 
the absence of the author this was read 
by the secretary and the meeting then 
adjourned. 
ELECTRIC HEATING DEVICES. 


Mr. Miles’ paper gives a summary of 
data relative to the progress of electric 
heating devices in Ohio obtained from 
central-station companies in various typi- 
cal cities selected. Information regard- 
ing six of these is tabulated, the popu- 
lations of the towns ranging from 2,000 to 
120,000 inhabitants. The data describes 
the nature of the advertising, if any, car- 
ried on for the development of electric 
heating devices, any special features of 
development methods, and gives the rate 
charged for heating current. Referring to 
electric cooking, Mr. Miles paid special 
attention to the campaign carried on in 
Cleveland and described an electric range 
known as the Cleveland range which was 
manufactured especially for the Cleveland 
company and has met with general favor in 
that city. In general appearance the Cleve- 
land range is similar to an ordinary gas 
or coal range; oven at the bottom; broiler 
at top of the oven, and four heating plates 
—two in front and two in rear correspond- 
ing to the burners on a gas range. The 
warming closet is placed above the top 
surface, and on each side of the oven just 
below the top surface are the switches con- 
trolling the various heating units. The 
principal feature is the fireless cooker com- 
partment or oven. Mr. Miles explained 
that 100 of these ranges have been in- 
stalled and that they are as successful in 
all their cooking operations as any range 
using other forms of fuel. 


EXHIBITS. 


Acme Electric Heater Company, Detroit, 
Mich., exhibited sad-irons. William H. 
Hausen was in charge. 

Adams-Bagnall Electric Company, Cleve- 
land, O., exhibited fans, flaming-arc lamps, 
ABolite tungsten fixtures, etc. D. H. Kelly 
and W. G. Rowland were in attendance. 

Allis-Chalmers Company, Milwaukee, 
Wis., exhibited a model of a section through 
a turbine, also a motor and transformer. 
F. S. Sly, F. C. Colwell, E. T. Pardee, Wil- 
liam Wray and S. Wolff were in attend- 
ance. 

American Electrical Heater Company, 
Detroit, Mich., exhibited toasters and irons. 
James Strasburg was in charge. 

Canton Electric Sign Company, Canton, 
O., exhibited electric signs. 

Comet Electric Stove Company, Detroit, 
Mich., exhibited electric stoves, frying 
pans and fireless cookers. E. J. Mamer and 
James D. Lamont were in attendance and 
Mrs. Lamont gave demonstrations. 

Crocker-Wheeler Company, Ampere, N. 
J., exhibited a polyphase motor, transform- 
er and parts. 

Dover Manufacturing Company, Canal 
Dover, O., exhibited A-Best-O irons with 
automatic heat control. George C. King 
was in charge. , 

Eclipse Electric Manufacturing Company, 
Chicago, Ill., exhibited flat-rate controllers 
and motorless flashers. F. C. Kirchhoff 
was in charge. 

Electric Power Maintenance Company, 


Toledo, O., distributed ‘‘baby-coil’’ souve- 
nirs. 
Enterprise Electric Company, Warren, 
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O., exhibited Peerless transformers. F. P. 
McBerty was the representative. 

F. Bissell Company, Toledo, O., exhibited 
motors, including a sewing-machine motor, 
switchboard panels, etc. E. R. Gillet and 
others were in attendance. 

Fort Wayne Electric Works of the Gen- 
eral Electric Company exhibited fans, 
motors, Premier vacuum cleaners. com- 
pensarc, meters and transformers. Messrs. 
Edgar and William Orr were in attend- 
ance. 

General Electric Company, Schenectady, 
N. Y., exhibited meters, ozonizer, steam- 
flow meter, luminous radiator, electric 
range and other heating devices. Among 
those in attendance were J. B. Pevear, N. 
C. Ross, W. S. Culver, W. J. Hanley and 
H. C. Houck. 

Hart Manufacturing Company, Hartford, 
Conn., exhibited protective devices and 
specialties. 

Hoover Suction Sweeper Company, New 
Berlin, O., exhibited suction sweepers. W 
W. Steele and O. F. Binford were in at- 
tendance. 

Hughes Electric Heating Company, Chi- 
cago, Ill., exhibited stoves, toasters and an 
electric range. George A. Hughes repre- 
sented the company. 

Hurley Washing Machine Company, Chi- 
cago, Ill, exhibited the Thor washer. C, 
B. Brown was in charge. 

Machado & Roller, New York, N. Y., ex- 
hibited instruments, circuit-breakers and 
meters. George L. Crosby, W. H. Sinks 
and F. M. Pingrey were in attendance. 

Mica Electric Sign Company, Cincinnati, 
O., exhibited electric signs. Hugh Mul- 
holland was the representative. 

Kimball Electric Company, Chicago, Ill., 
exhibited a blower and variable-speed 
motor. R. P. Warner was the representa- 
tive. 

Northwestern Electric Equipment Com- 
pany, Brooklyn, N. Y., exhibited Metropoli- 
tan protective devices such as meter seals, 


cut-outs, etc., in conjunction with the 
Meter Committee. George R. Smith was in 
charge. 


Packard Electric Company, Warren, O., 
exhibited transformer specialties, insulat- 
ing materials and the A-W Mazda series 
regulator. N. A. Wolcott, A. B. Weeks and 
W. C. Woodland were in attendance. 

Sangamo Electric Company, Springfield, 
Ill., exhibited Sangamo meters and instru- 
ments. F. J. Alderson was the representa- 
tive. 

Sterling Electrical Manufacturing Com- 
pany, Warren, O., exhibited drawn-wire 
Mazda lamps for street illumination. W. 
F. Benedict, J. T. Donahue and H. M. Boyle 
were in attendance. 

Thompson Brothers, 
hibited the Perfect electric washer. 
Thompson was in charge. 

Wagner Electric Manufacturing Com- 
pany. St. Louis, Mo., exhibited the new 
type BK single-phase motor witb unity 
power-factor, the old type BA single-phase 
motor with switchboard and a mechanical 
rectifier. F. N. Jewett, P. B. Postlethwaite 
and A. B. Hollman were in attendance. 

Western Electric Company, Chicago, Il., 
exhibited the Jewel washing machine, 
lamps, the Quad fireless cooker and other 
cooking and heating devices. A. Schwencke, 
L. T. Milner, E. M. Maclean, Hans Owens 
and others were in attendance. 

Westinghouse Electric & Manufacturing 
Company, East Pittsburg, Pa., exhibited 
motors, fans tungsten lamps, mercury rec- 
tifier, meters, circuit-breakers, heating and 
cooking devices and a section through a 
transformer. J. C. McQuiston, W., Barnes, 
Jr.. and others were in attendance. 

W. N. Matthews & Brother, St. Louis, 
Mo, exhibited a boltless guy clamp, a com- 
bined fuse and switch box, guy anchors, 
etc. W. E. Bischoff was in charge. 


Cincinnati, O., ex- 
J. C. 
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DEVELOPMENTS IN STEAM.CON- 
DENSING EQUIPMENT. 


BY SYDNEY F. WALKER. 


The advent of the steam turbine, and 
its establishment as a thoroughly prac- 
tical apparatus, has brought about a 
revolution in condensing equipment, not 
only for turbines, but for reciprocating 
engines also. Before the advent of the 
steam turbine, it was a canon of recip- 
rocating steam-engine practice that it 
was not economical to employ a vacuum 
above twenty-five inches of mercury ; 
the saving in steam arising from the 
higher vacua was more than neutral- 
ized by the increased cost in fuel for 
pumping the circulating water. 

Bearing upon this subject, Richard 
Allen, of W. H. Allen & Sons, of Bed- 
ford, England, made a very interesting 
series of experiments a few years back, 
to determine the increased quantity of 
water required with increased vacua. 
The quantity of cooling water required, 
of course, varies with the extent of the 
cooling surface. With a cooling sur- 
face dealing with five pounds of steam 
per square foot, and with cooling water 
at an initial temperature of sixty-five 
degrees Fahrenheit a 26.75-inch vacuum 
was obtained in Mr. Altlen’s experi- 
ments for 26 pounds of water per pound 
of steam condensed. With a 27.25-inch 
vacuum, the cooling water rose to 40 
pounds per pound of steam, or about 
four gallons; at 27.5 inches of vacuum, 
the cooling water was 45 pounds; at 
27.75 inches of vacuum, 50 pounds, and 
so on. With cooling water at higher 
temperatures, the increase in the quan- 
tity of water required was even more 
marked. In later experiments, better 
results were obtained. 

In addition to this, reciprocating- 
steam engineers held that, in a great. 
many cases at any rate, it was not eco- 
nomical to employ high vacua, because 
the condensed-steam water produced, 
which was generally emploved as feed 
water for the boiler, Was so much 


lower in temperature. On shore, where 
economizers are employed, this argu- 
ment is, of course, of no value, since the 
heat from the flue gases will make good 
all and more than all the temperature 
that is lost by a high vacuum in the 
condenser. On board: ship, however, 
for which economizers have not so far 
been adapted, the effect of the low 
temperature of the feed water was felt. 
There, however, recent practice has 
shown that the steam from the auxiliary 
engines, if passed directly ,into the 
feed water, consisting of the condensed 
steam from the main engines, is quite 
sufficient to raise the temperature to 
within measurable distance of that in 
the boiler itself. 

As 1s well known, the economy of 
working in the steam turbine is large- 
ly due to the fact that the lower steam 
temperatures obtained with higher vac- 
ua can be used. Another difficulty 
which reciprocating-steam engineers 
complain of, in using very-low-pressure 
steam is the fact that their low-pressure 
engines would have to be of very much 
larger sectional area, in order to deal 
with the much larger volume of steam. 
The steam turbine has, of course, no 
difficulty whatever in dealing with the 
largest volumes of steam that can be 
produced by high vacua, nor in dealing 
with the low temperatures. There was, 
however, a great difficulty at first in 
producing high vacua, and it seemed at 
one time as if the development of the 
steam turbine was to be arrested owing 
to that difficulty. 

As in so many other eases where the 
steam turbine has been to the fore, Sir 
Charles Parsons, as he now is, the 
Hon. Charles Parsons he was then, was 
in the lead in meeting the difficulty. 
Quite early in the period over which 
the development of the steam turbine 
has extended, he introduced his vacnum 
augmenter, by which he claims that 
every inch of vacuum above twenty-five 
inches produces an economy in steam 
consumption of one per cent and there- 
fore a similar economy in the fuel bill. 


Other inventors have also entered 
the field, among them being the inven- 
tors of the ‘‘Contraflo’’ condenser, In 
the Contraflo condenser, the problem 
is attacked in a somewhat different 
manner to that adopted by Sir Charles 
Parsons. In the Parsons vacuum aug- 
menter, there is an auxiliary condenser 
worked by an ingenious application of 
the injector principle. The augmenter 
condenser draws off the air and vapor 
from the lower part of the main con- 
denser,the auxiliary condenser discharg- 
ing into the same pipe as the main con- 
denser, the whole of the vapor, air and 
water being withdrawn together by the 
air pump. 

In the ‘‘Contraflo’’ condenser, various 
devices are employed to divide up the 
process of condensing. One of the 
principal difficulties in the working of 
surface condensers is the fact that va- 
por is reformed from the water that has 
already been condensed, when the vac- 
uum reaches a certain figure. To pre- 
vent this, in the Contraflo condenser the 
water is drawn off immediately it is 
formed. Further, arrangements are 
made for trapping the water, at various 
points of the condenser, and withdraw- 
ing it, and for driving the air through 
small apertures, so that its density shall 
be increased. 

This condenser is alsa claimed to 
have been very successful and to have 
enabled vacua of 28.5 inches to be ob- 
tained with marine engines in the trop- 
les. ' 

Marine engineers, previously to the 
advance in the working of condensers, 
had settled down not only to the max- 
imum vacuum of 25 inches, but to some- 
thing like 20 to 21.5 inches in the trop- 
ies, when the cooling water obtainable 
was at a high temperature. With the 
Contraflo condenser, vacua of 27.5 inch- 
es have been obtained with circulating 
water at an inlet temperature of seven- 
ty-four degrees. 

It has been shown also by some care- 
ful experiments on shore that high 
vacua can be obtained with the ordi- 
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nary surface condenser and that econo- 

mies follow. In some very interesting 

experiments that were made by Messrs. 

Belliss & Morcom, of Birmingham, who 

have been to the front in the manufac- 

ture of high-speed engines (their system 
of forced lubrication having solved the 
problem of the double-acting high-speed 
reciprocating engine sOme years ago), 
upon a triple-expansion engine, it was 
found that a vacuum of 27.9 inches 
vould easily be obtained, and with a 
saving of 1.77 per cent in the steam con- 
sumption of the engine was obtained 
_ for each inch increase in the condenser 
vacuum. 

Various causes go to produce this 
result. One is a better understanding 
of the general problem and of the man- 
ner in which the production of the vac- 
uum affects the working of the engine, 
than was obtained before the advent of 
the steam turbine. It is now thoroughly 
well understood that a vacuum in the 
condenser, however high, is of no value 
unless it can be carried right back to 
the low-pressure cylinder. In some of 
the earlier engines of the old type, be- 
fore the problem was studied as it has 
been recently, the exhaust ports were so 
proportioned, and the path of the steam 
to the condenser was of such a nature, 
that the full benefit of the vacuum 
was not obtained in the engine. It will 
be remembered, of course, that the ob- 
ject of obtaining a vacuum in the low- 
pressure cylinder, or in any cylinder, is 
to reduce the work which the piston has 
to perform on its return stroke. In a 
great number of engines, whether work- 
ing with condensers or exhausting to 
the atmosphere, there is a certain 
amount of pressure in the steam, over 
and above that due to the atmosphere 
or to the vacuum in the condenser, 
which the piston has to overcome as it 
moves forward under the pressure of 


the incoming steam. The mean back 


Pressure goes to reduce the mean ef- 
fective pressure, and therefore anything 
Which can reduce the back pressure in- 
creases the efficiency of the engine. 

In Messrs. Belliss & Morcom’s experi- 
ments, some very interesting results 
Were obtained. Thus, the work done in 
the low-pressure cylinder was reduced, 
and that in the high-pressure cylinder 
Increased ; at the same time the cut-off 
in the high-pressure cylinder was also 
reduced. With a vacuum of 21.5 inches 
at the engine, the cut-off was 0.45; while 
With a vacuum of 27.9 inches, the cut- 
off was 0.4. The consumption of steam 
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with the 21.5-inch vacuum was 14.6 
pounds per brake horsepower per hour, 
and with a 27.9-inch vacuum, 12.7 
pounds per brake horsepower per hour. 
As the engine upon which the experi- 
ments were made furnished 1,100 brake 
horsepower, the test was by no means 
a laboratory trial; it was a thoroughly 
practical test. 

Another cause of the advance that 
has been made, is the improvements in 
air pumps. Air pumps are now upon 
the market, which draw off the air 
from the condenser, apart from the 
condensed water. Other pumps have 
been introduced, notably the Le Blanc, 
working upon entirely new lines, by 
means of which practically any vacuum 
that may be desired is obtainable. In 
the Le Blanc pump, what is practically 
a Pelton water wheel is employed to ex- 
tract the air from the condenser. The wa- 
ter wheel itself works upon a closed wa- 
ter circuit, the water going through the 
wheel, and returning to its source, ‘and 
through the wheel again, and so on. 
The air is drawn out of the condenser 
by the injector action of the flowing 
water, and the result is stated to be 
very satisfactory indeed, vacua as high 
as 29.31 inches having been obtained in 
special cases. 

A point that may be noted in connec- 
tion with condenser work is the ability 
of the water to dissolve air. Water has 
the property of dissolving all gases, 
and the ability increases as the temper- 
ature of the water decreases. Hence. 
dividing up the water, carrying off the 
condensed water immediately it is 
formed, and before it has time to cool, 
tends to lessen the quantity of air that 
is dissolved in it. The solution of air 
in the water has a double effect, both 
actions tending to lower the efficiency 
of the condenser. In dissolving in wa- 
fer, any gas, it is claimed by modern 
physicists, assumes the liquid state, giv- 
ing up the heat of its gaseous condition 
to the liquid in which it is dissolved, 
and thereby raising its temperature. 
Hence allowing the water to remain in 
the condenser, and to become cooled to 
a certain extent, allows also the air 
which is being continually brought over 
from the engines to be dissolved in it, 
to raise its temperature, to cause refor- 
mation of water vapor, and so on. 

All of those points have been success- 
fully grappled with during the last ten 
years or so, which correspond with the 
application of the turbine to marine 
work. It is since Sir Charles Parsons 
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showed that the steam turbine was ap- 
plicable to driving the propellers of 
steamships, that it has made more rapid 
headway than before; and it is during 
this period that condenser makers and 
the makers of condenser auxiliaries 
have grappled with the different parts 
of the problem, in the manner described. 
The net result of the whole thing is that 
high vacua are now obtainable for both 
reciprocating engines and turbines, and 
the reciprocating engine is able to put 
up a better fight against the steam tur- 
bine than it could have done if the con- 
denser had not been improved. 
—— eee 


Specification for Fuel Oil. 


In consequence of the success that 
has attended the use of heating-value 
specifications in buying and selling 
coal there has arisen a demand for sim- 
ilar specifications, based on careful 
tests, to govern the purchase of fuel oils 
and the refined products of petroleum. 
The United States Bureau of Mines has 
therefore issued Technical Paper No. 3, 
by Irving C. Allen, on ‘Specifications 
for the Purchase of Fuel Oil for the 
Government,’’ which also contains di- 
rections for sampling oil and natural 
gas. Copies of this paper may be ob- 
tained from the Director of the Bureau 
of Mines, Washington, D. C. 

‘“These specifications, to be satisfac- 
tory,’’ says the author, ‘‘should estab- 
lish not only the heating value of the 
oil, and thus show, like the specifica- 
tions for coal, the number of heat units 
the purchaser obtains for a given price 
per unit quantity of fuel, but also the 
physical character of the oil, its flash- 
point and burning-point, and the quan- 
tity of extraneous matter it contains. It 
is evident that an essential feature of 
any such plan of purchasing oilin bulk 
is an equitable method of sampling deliv- 
eries, that is, a method that insures the 
taking of representative samples. The 
Bureau of Mines has received many 
inquiries from Government bureaus and 
from private concerns regarding fuel- 
oil specifications and the sampling of 
purchases. In reply to these inquiries 
the Bureau issues this paper, which 
although intended primarily for the 
guidance of Government officials, may 
be of service, the Bureau trusts, to all 
persons who buy or sell fuel oil.” 

General specifications for the pur- 


chase of fuel oil are given as follows: 


In determining the award of a contract, 
consideration will be given to the quality 
of the fuel offered by the bidders, as well 
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as the price, and should it appear to be to 
the best interest of the Government to 
award a contract at a higher price than 
that named in the lowest bid or bids re- 
ceived, the contract will be so awarded. 
Fuel oil should be either a natural homo- 
geneous oil or a homogeneous residue from 
a natural oil; if the latter, all constit- 
uents having a low flash-point should have 
been removed by distillation; tt should not 


` be composed of a light oil and a heavy 


residue mixed in such proportions as to 
give the density desired. 

It should not have been distilled at a 
temperature high enough to burn it, nor 
at a temperature so high that flecks of 
carbonaceous matter began to separate. 

It should not flash below 60°C. (140°F.) 
in a closed Abel-Pensky or Pensky-Martens 
tester. 

Its specific gravity should range from 
0.85 to 0.96 at 15°C.,¢59°F.); the oil should 
be rejected if its specific gravity is above 
0.97 at that temperature. 

It should be mobile, free from solid or 
semisolid bodies, and should flow readily, 
at ordinary atmospheric temperatures and 
under a head of one foot of oil, through 
a four-inch pipe ten feet in length. 

It should not congeal nor become too 
sluggish to flow at 0°C. (32°F.). 

It should have a calorific value of not 
less than 10,000 calories per gram (18,000 
British thermal units per pound): 10,250 
calories to be the standard. A bonus is 
to be paid or a penalty deducted accord- 
ing to the method stated under section 21, 
as the fuel oi! delivered is above or below 
this standard. 

It should be rejected if it contains more 
than two per cent water. 


It should be rejected if it contains more | 


than one per cent sulphur. 

It should not contain move than a trace 
of sand, clay, or dirt. 

Each bidder must submit an accurate 
statement regarding the fuel oil he pro- 
poses to furnish. This statement should 
show: the commercial name of the oil; 
the name or designation of the field from 
which the oil is obtained: whether the oil 
is a crude oil, a refinery residue, or a dis- 
tillate; the name and location of the re- 
finery, if the oil has been refined at all. 

The fuel oil is to be delivered f. o. b. 
cars or vessels, according to the manner 
or shipment, at such places, at such times, 
and in such quantities as may be required, 
during the fiscal year ending 

Should the contractor, for any reason., 
fail to comply with a written order to 
make delivery, the Government is to be 
at liberty to buy oil in the open market 
and charge against the contractor any ex- 
cess of price, above the contract price, 
of the fuel oil so purchased. 


———_sa--o—_____ 

The Lagging of Pipes and Wires. 

The effect of providing a wire or Pipe 
with a lagging for the purpose of pre- 
venting heat losses is still imperfectly 
understood. Most people probably as- 
sume that the lagged pipe will always 
be warmer than the bare pipe. But A. 
W. Porter showed two years ago, in 
the London Physical Society, that a 
coat of a poor thermal conductor might 
actually keep a pipe cooler than it 
would be without that coat. 

In a simple demonstration such as 
Professor Porter gave a few weeks ago 
at the Royal Society soirée, a platinum 
wire is coated at intervals with a thin 
layer of glass, which is easily fused 
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round the wire, which thus appears as 
if covered with cylindrical glass beads. 
When the wire is heated by the electric 
current, it glows very brightly in the 
bare portions, while the covered por- 
tions remain dark and several hundred 
degrees cooler. The coating is heated 
from inside, and loses heat by radiation 
on the outside; its temperature will, 
therefore, depend upon the ratio of its 
thermal conductivity k to its emissivity 
e, and the thickness of the coating will 


enter into the problem. As long as the ~ 


outer radius of the lagging exceeds a 
certain critical value depending upon 
k/e, the temperature on the inside of 
the sheath of the wire will increase. and 
the sheath will act as a lagging; hut 
when the outer radius is less than this 
critical value, the wire will lose more 
heat than it would if bare. This crit- 
ical value should, as such, he indepen- 
dent of the radius of the wire. 
Professor Porter calculated the fol- 
lowing values for the critical radius, 
expressed in centimeters: crown glass, 
8; slate, 16; shellac, 2; rubber, 1.3; 
gutta-percha, 1.5; paper, 1.0; asbestos 
paper, 1.9; cork, 0.4; silk, 0.7; flannel, 
0.8; cotton, 1.8; and calcined magnesia, 
0.5. Thus a coating of glass, up to 8 
centimeters in thickness, on a fine wire 
would actually be detrimental for main- 
taining a high temperature. <A lagging 
of the thickness of the newtral radius 
should have no lagging effect at all, 
while, a still thicker coating should pre- 
vent radiation losses of heat. This 
neutral radius decreases as the wire 
thickness increases. Thus, for a wire 
of 0.25 centimeter radius the neutral 
radius for a lagging of Para rubber is 
10 centimeters whilst for a wire of 0.50 
centimeter radius the neutral radius is 
2.9 centimeters. In practice, other con- 
siderations—for instance, the changes 
of the electric resistance and of the 
emissivity with  temperature—would 
complicate the phenomena, and reduce 
the temperature differences between the 
covered and the uneovered portions. 
With respect to the lagging of steain- 
pipes, and the condensation of steam in 
them, Professor Porter made a few ex- 
periments in conjunction with E. R. 
Martin. They joined two brass pipes, 
0.19 centimeter in diameter, to a 
steam-trap and collected the issuing 
water. One of the steam-pipes was pro- 
vided with one coating of asbestos pa- 
per, the other with several coatings: 
the two surfaces were thus of the same 
kind, but the coatings of different thick- 
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nesses. The emissivity and the ther- 
mal conductivity of the asbestos paper 
were determined, and the critical radius 
deduced was 0.527 centimeter. From 
the actual condensation experiments the 
value 0.57 centimeter would have been 
expected ; this is a fair agreement, which 
was also shown by the theoretical and 
the observed curves. Thus it would re- 
sult that on small-bore steam-pipes, 
adding asbestos lagging so as to bring 
the outer radius up to half a centi- 
meter in external radius actually en- 
courages the escape of heat, and it is 
interesting to note that the loss of heat 
would appear to be the same for exter- 
nal radii of 0.24 and of 2 centimeters. 
These small radii are hardly engineer- 
ing dimensions, but they are not too 
small for the laboratory and for experi- 
mental apparatus generally: The prop- 
erties of bad thermal conductors re- 
quire further study, and engineers 
would welcome the results of full-sized 
experiments designed to test the prac- 
tical aspects of Professor Porter’s 
scientific investigation.—E ngineering. 
—_———__s»--o_____—_ 
Lignite Briquets. 

The results of the investigations on 
the briquetting of lignite by the Bu- 
reau of Mines show that some American 
lignites equal German lignites in fuel 
value and can probably be made into 
briquets on a commercial scale without 
the use of binding materials. Cohesion 
and weathering tests demonstrated that 
good briquets endure handling and re- 
sist weathering much better than the 
lignite from which they are made. 

The tests described show that the 
cost of hriquetting run-of-mine lignites 
with a German plant, which was used, 
would be from $1.35 to $1.75 per ton, 
according to the location of the plant. 
The cost per ton of briquets, loaded on 
ears, from a briquet plant at the mine 
would be, in Texas, $2.51; in North 


:- Dakota, $3.53; and in California, $5.24. 


These figures are subject to wide 
changes because of local conditions. 
They apply to briquetting run-of-mine 
lignite to improve its heat value and 
weather-resisting properties, rather 
than to briquetting slack or waste coal. 

Of four samples of raw lignite, three 
samples contained about forty per cent 
of moisture and had a fuel value of 
6,079 to 6,241 British thermal units, 
while a Texas lignite, with a moisture 
content of thirty-three per cent had 8 
fuel value of 6,840 units. The percent- 
age of moisture removed in the process 
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of briquetting ranged from 24 to 32 per 
cent and the heat value of the briquet 
was 36.0 to 54 per cent higher than that 
of the raw lignites, 
Excessive moisture in fuel not only 
causes a waste of useful heat during 
combustion, heeause the moisture is va- 
porized and the vapor superheated, but 
also is a source of expense to the con- 
sumer, who pays freight charges on 
useless water. For both these reasons 
lignite briquets have the advantage 
over raw lignite. In the case of one of 
the North Dakota lignites the removal 
of thirty-two per cent of moisture dur- 
ing briquetting permits a decided less- 
ening of the cost of supplying a con- 
sumer with a given number of heat 
units. The advantage of the briquets 
in this respect is of special impor- 
tance when transportation to a distant 
market is involved. If the briquets 
possess no other advantage over raw 
lignite than their higher heat value, 
they would be worth fifty per cent 
more than the raw fuel. 
9-3 


Examination for Electrical Engineer 
and Draftsman. 

The United States Civil Service Com- 
mission announces an examination on 
August 23 to 25, 1911, at the usual 
places, to secure eligibles from which to 
make certification to fill a vacancy in 
the position of electrical engineer and 
draftsman at $1,200 per annum, in the 
office of the Supervising Architect of 
the Treasury Department, Washington, 
D. C., and vacancies requiring similar 
qualifications as they may: occur. 

Applicants should at once apply eith- 
er to the United States Civil Service 
Commission, Washington, D. C., or to 
the secretary of any local board of ex- 
aminers for application and examina- 
tion Form 1312. 
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New Building for the Buffalo General 
Electric Company. 

The contract for the construction of 
the new building for the Buffalo Gen- 
eral Electric Company was recently let 
to John Gill & Company, of Cleveland, 
0. The work of erecting this building 
is now under way, and it will be ready 
for occupancy by May 1, 1912. 

. The building will be located at the 
intersection of: Genesee, Washington 
and Huron Streets. It will be 300 feet 
in height, and will be the tallest build- 
Ing n the city of Buffalo. The lower 
Portion will be of granite, with the up- 
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‘per stories of brick and terra cotta. 


The first two floors, covering the entire 
site, will be occupied by the Buffalo 
General Electric Company, and the 
third floor by the Cataract Power & 
Conduit Company. The upper floors in 
the tower will be rented for office pur- 
poses. The interior finish will be of 
mahogany. On the first two fleors of 
the building will be loeated the general 
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NEW BUILDING FOR BUFFALO GENERAL 
ELECTRIC COMPANY. 


offices of the Buffalo General Electric 
Company, contract department, won- 
struction department, meter depart- 
ment, ete. In the basement there will 
be a large display room. A rotary-con- 
verter substation and a large storage 
battery will also be located in the base- 
ment. The top floor of the building will 
be used for an assembly room for em- 
ployees of the Company. 

The plans for the illumination of the 
building are in the hands of W. D’A. 
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Ryan, illuminating engineer of the Gen- 
eral Electric Company, | Schnectady, 


N. Y. 
—— el OO 


Comments on the Preservation of Pole 
Timbers. 

The United States Forest Service las 
recently issued Bulletin No. 84, which 
is devoted to the preservative treatment ` 
of poles. Present knowledge of the re- 
sults of the creosote treatment of wood- 
en poles is based largely on treatments 
made by the pressure method, using 
from eight to twelve pounds, or more, 
of ereosote to a cubic foot of timber. 
The expense incident to such treatment 
has been the chief hindrance to its more 
general adoption for poles. Investiga- 
tions of the Forest Service have there- 
fore been concerned with treatments 
which could be applied locally without 
the erection of elaborate and extensive 
plants. Much attention has also been 
given to the seasoning of poles, since 
proper seasoning not only prepares 
poles to receive the preservative, but 
under certain conditions may be in it- 
self a means of increasing their dura- 
bility. 

Seasoning of poles reduces their 
weight usually from sixteen to thirty 
per cent, and even more for some spe- 
cies. In general, poles cut during the 
spring and summer lose weight most 
rapidly; those cut during the autumn 
and winter lose less rapidly, but more 
regularly. 

Preservative applied to the surface 
of a pole by a brush may add from one 
to two years to the life of timber, but, 
permanent protection should not be ex- 
pected from the application of so small 
a quantity of preservative. If the butt 
be more deeply impregnated, the life of 
the pole will probably be limited by the 
life of the top rather than by that of 
the butt. A life of twenty years for 
butt-treated chestnut and western ce- 
dar, and twenty-two years for northern 
white cedar poles is believed to be a 
conservative estimate. In the drier west- 
ern climate butt-treated Pine poles ean 
probably be depended on to give twenty 
years’ service. | 

Impregnation of many pole timbers 
may be accomplished in Open tanks 
without the use of artificial pressure, by 
immersion in hot and cold preserva- 
tives, the cold following the hot. The 
open-tank process has the advantage 
that it is possible to apply the preserva- 
tive to the butts only, with a great sav- 
ing in the creosote. 
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Electric Lighting of a Canadian Sleep- 
ing Car. 

The electric lighting system on the 
ear ‘“‘ Australia,’? which has recently 
been put into service on the Grand 
Trunk Pacific Railway, may well be 
said to be a work of art as regards the 
general illumination and finish of the 


NIGHT VIEW 


numerous” electric fixtures placed 
throughout, says the Canadian Electri- 
cal News. The equipment is controlled 
from a switchboard placed in one of the 
passages and which consists of two main 
five-point and one two-way switches; 
also by independent switches in the va- 
rious staterooms and lavatories. 

The power is supplied by a low-volt- 
age axle-belt-driven dynamo suspended 
from the body of the car, with two sets 
of batteries working in parallel, one on 


OF DENVER’'S 


either side. There are ninety-eight elec- 
tric lights in all, made up of nine com- 
bination gas and electric fixtures with 
thirty-six electric lamps, fifty berth or 
reading lamps, and twelve single pend. 
ent lamps. In the upper deck there are 
nine combination center lamps, each 
having four sixteen-candlepower metal- 


DOWNTOWN DISTRICT, TAKEN 


lic-filament bulbs and one gas mantle. 
the whole meclosed in a beautiul em- 
bossed glass bowl, giving the light a 
very rich soft tone. Five of these hand- 
some fixtures supply the main body of 
the ear with light, while on either side 
there are twenty berth lights, provided 
with prismatie lenses. which throw the 
hght where it is mostly needed. These 
are controlled by switches conveniently 
placed at the bottom of the individual 
fixtures. 


SPECIAL ILLUMINATION IN DEN- 
VER. 


THE ‘‘CITY OF LIGHTS”? IN FULL GLORY. 


On the evening of July 29, the Den- 
ver Gas & Electric Company, co- 
operating with the Denver Tramway 


y 
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FROM DANIELS & FISHER TOWER. 


Company, the Denver Post, the mu- 
nicipal authorities and business inter- 
ests of Denver, earried out a scheme of 
special electrice lighting which was in- 
teresting both as a test of the electric 
company’s overload capacity “and as a 
well-carried out idea for civie advertis- 
ing. Although Denver has well earned 
the title, ‘‘City of Lights,” the illumina- 
tion exceeded the customary lighting to 
such an extent that the down-town dis- 
trict was practically as brilliant as in 
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full daylight. Thousands of people 
thronged the streets to see the city in its 
full glory of light. 

The scheme, originating in the sign 
department of the Denver Gas & Elec- 
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the inside lights in practically all stores 
and offices fronting on the downtown 
streets were turned on. 

Of special interest were the store and 
high tower of the Daniels & Fisher 


ILLUMINATION OF THE COLORADO STATE CAPITOL. 


tme Company, provided for a com- 
plete illumination of practically all the 
down-town streets and office buildings 
hetween the hours of 8 and 9 on this par- 
ticular Saturday evening. The idea was 
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building and the State Capitol. The 
former was brilliantly illuminated with 
electric lights of various colors arranged 
in a very artistic and striking manner. 
The effective electric outlining of the 
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VIEW OF CURTIS STREET, DENVER. WITH ITS WEALTH OF ELECTRIC SIGNS. 


to show how the city lcoked when every 
available light was turned on for an 
“hour of hght.’’ Consequently not only 
the exterior lighting, outline lighting and 
electric: signs were fully displayed, but 


latter presented an exceedingly pretty 
picture. ces 

As an additional display one of the 
company’s electric trucks bearing a rep- 
resentation of the devil and his mother- 
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in-law passed through the main illumi- 
nated streets distributing tickets for a 
prize drawing. 

The publicity feature of the display 
was handled by the Denver Post, which 
published preliminary notices, printed 
cartoons and made offers of various 
prizes. One of these was a prize for the 
best amateur photograph of the illumina- 
tion. 

The lighting load carried during the 
hour of special illumination was esti- 
n.ated at about 10 per cent over the or- 


THE DANIELS & FISHER TOWER, DENVER, 


dinary evening peak load of 15,000 
kilowatts that is normally carried by the 
Denver Gas & Electric system. l The 
power was furnished by a 4,000-kilowatt 
Curtis horizontal turbo-generator and a 
2,250-kilowatt vertical unit at the West. 
station, a Parsons 1,000-kilowatt and 
3,000 kilowatt machine at the Lacombe 
plant, and a 6,500-kilowatt alternator 
in the hydroelectric plant at Shoshone., 
-eee 

Electric Street, Lighting Gains Ground, 
The whole of the publie street light. 
ing in Marylebone, London, England 
has now been converted to electro 
light. a 
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‘Dismal Failure of Gas in the Coronation 
Illuminations. 

In reviewing the achievements of the 
recent coronation illuminations in Lon- 
don and throughout the United King- 
dom, The Electrician (London) says: 

Now that the coronation is over we 
have an opportunity of reviewing dis- 
passionately the displays made by the 
three illuminants which figured most 
prominently in the celebrations— (1) 
electricity, (2) gas, (3) candles. As far 
as electricity is concerned, there can be 
no denying that the displays made in 
London and the provinces were upon a 
scale of magnitude and magnificence 
not previously attempted. As far as 
we can judge by the reports sent in 
to us there were practically no cases of 
fire due to electrical causes as the 
result of bad workmanship or the ac- 
tion of bad weather upon the ilumina- 
tion material. In fact, the electrical in- 
industry can pride itself upon having 
secured a huge success for electrie light- 
ing and also upon giving to the cele- 
brations an after-dark display which 
would not have been possible with any 
other illuminant. 

The advocates of gas must in great 
measure lay the blame upon the clerk 
of the weather for the sorry figure cut 
by their carefully-planned devices and 
schemes. In London the principal even- 
ings of the celebrations were marked by 
windy and wet weather, and these two 
components of the elements were re- 

sponsible for the painfully complete fail- 
ure of the gas display. Where open 
piping with punched holes was used, 
either for outlining a building or for 
lettering or some heraldic device, the 
effect of the wind was to either blow 
out the whole of the jets or to cause 
various sections of these to hght up 
at spasmodic intervals, the sections 
themselves being badly ‘‘out of phase.’’ 
For instance, in Piceabilly ‘‘God Save 
our King and Queen’’ was a huge gas 
device surmounting one of the build- 
ings overlooking the Green Park, and 
the combinations of letters which the 
wind permitted the gas to display were 
always amusing but never dignified. 

In the provinces much the same thing 
happened. In Brighton one of the 
large hotels attempted to display Bri- 
tannia and the lion and unicorn in gas 
jets. A local correspondent informs us 
that Britannia has never cut such a sor- 
ry figure before, it being possible for 
her to show on occasions only one or 
two prongs of her trident. The lion and 
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the unicorn remained practically invis- 
ible beasts, except for a stray whisker, 
a hoof or a horn, according as the 
caprice of the wind permitted. 

As far as we are able to gather, the 
gas interests were able to create a 
record in the perfuming of the scenes of 
their would-be celebrations with the 
now well-known and easily recogniza- 
ble odor. Where an attempt was made 
to protect the gas flame with small col- 
ored globes the result was practically 
the same, the rain quickly filling up the 
globes and effectually dousing the gas 
jet. Surely our gas friends should see 
in these signs and portents ‘‘the writing 
on the wall.’ If the elements are ar- 
raigned against them in this unfriendly 
way they should realize that the day 
of gas as an illuminant is gone. We 
are quite prepared to give them their 
legitimate position for heating and 
cooking, but so far as lighting is con- 
cerned we can only say ‘‘Let the pub- 
lic decide,’’ and if this decision is in- 
fluenced by the coronation illuminations 
then the day will not be far distant 
when the users of gas as an illuminant 
will be legally proceeded against. As 
far as candles are concerned their chief 
merit lay in the fact that they came 
to the rescue of the gas people in the 
predicaments above referred to. 

— eoe 

Electric Lighting of Automobiles. 

A paper entitled ‘‘The Electric Light- 
ing of a Motor-Car’’ was read by A. G. 
New at a recent meeting of the Royal 
Automobile Club, of London, England. 
For a summary of this paper we are in- 
debted to Electrical Engineering. The 
author emphasized the advantages of 
electrical over other methods of lighting 
for automobiles. For a complete equip- 
ment, two lamps of from sixteen to 
thirty-two candlepower were needed 
for the headlights, with two'side lamps 
of four to nine candlepower, and in 
terior and back lamps of four candle- 
power each. It was, however, seldom 
necessary to have head lamps and side 
lamps on at the same time. Thus for 
traveling in open country some seven- 
ty-two candlepower is necessary, and 
for standing idle about sixteen candle- 
power. These outputs are rather large 
for batteries of moderate size to main- 
tain for any great length of time, and 
the author regards a self-containing 
means for charging the battery as prac- 
tically essential. Quite a small battery 
can then be carried. 

The various dynamos which have been 
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designed and put on the market were 
then considered. Some are merely modi- 
fied from the constant-speed form of 
construction by having permanent field 
magnets. These make no direct at- 
tempt to obtain any very close approxi- 
mation to a constant rate of charge at 
all speeds, though they reduce the de- 
gree of deviation sufficiently to permit 
of full-range use. Others still retain 
the old constant-speed characteristics, 
but are furnished with mechanical-gov- 
ernor contrivances of one sort or another 
which either control the speed of the 
dynamo (friction-clutch fashion) so 
that it does not attain a high speed. 
whatever the engine may do that drives 
it, or which cut it out of action when 
its speed exceeds that which can safely 
be used. Others, again, are so. con- 
structed electrically that they automat- 
cally tend to keep down their pow- 
ers of generation and thus aim at con- 
stant-current production irrespective of 
speed. 

Just as there are numerous methods 
in vogue for regulating the output of 
the dynamo to prevent over-running 
and to give it variable-speed character- 
istics, so quite a number of different 
principles have been adopted to cut the 
dynamo in and out of circuit at mini- 
mum speed. Some are mechanical, tak- 
ing the form of switches, operated by 
a governor mounted upon the revolving 
shaft; others are electrical in their 
action, controlled by the current itself 
passing through electromagnets that ac- 


tuate the necessary contact-making arm, 


and there is one well-known system 
in which the use of any automatic cut- 
out at all is dispensed with by the em- 
ployment of a free wheel clutch which 
permits the dynamo to continue revolv- 
ing as an electric motor driven by the 
battery when otherwise it would be 
brought to rest while still in circuit, 
and so caused to consume a very un- 
desirable amount of current. The au- 
thor was in favor of the control being 
as automatic as possible. Further 
points dealt with included the method of 
fitting these dynamos to existing cars, 
and very satisfactory experience with 
some of these car-lighting systems was 
recorded. 
—eo e 

A strong movement is on foot to 
establish wireless connection between 
Hong Kong and Singapore, and the 
shipping and business interests are 
deeply interested in the plan and are 
anxious for its early adoption. 
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Ornamental Street-Lighting System for 
Peoria, Ill. 

For some time the retail merchants 
on Adams Street, one of the main thor- 
oughfares of Peoria, Ill., have been dis. 
cussing the matter of establishing an 
ornamental street-lighting system. Quite 
recently it became necessary to repave 
Adams Street with a 
paving, and it was decided to lay the 
underground mains for the 
lighting system at the time the street 
was opened so as to economize upon the 

cost of construction. 


creosote-bloek 


street- 


The cost of in- 
stallation on Adams Street was $2.20 
per property foot. 

All the wires in the district are under- 
ground, and connection is made from 
the underground system to each of the 
street standards. The Gas & 
Electric furnishes current 


Peoria 
Company 
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system from the general lighting fund. 
and the lighting company receives ap- 
proximately $50 per post. 
There are sixty-three posts installed on 


year per 
the five blocks which form the present 
installation. 
twelve posts to a block, six on each side 
of the street. 


On an average there are 


Similar projects are under way in 
other portions of the city and it is ex- 
pected that this installation will point 
the way to a better lighting system 
throughout the city. On Moss Avenue, 
a residence street, the matter is now un- 
der way and ‘foundations for seventy. 
four posts are in place. 

SS 


Electric Power from India’s Heavy 
Rainfall. 

United States Consul E. S. Cunning- 

ham, of Bombay, India, has supplied 


LIGHTING OF ADAMS STREET, PEORIA. 


from its three-wire, 104-208 volt, sixty- 
cycle distribution system. Switching is 
accomplished through the medium of 
solenoid switches placed in manholes 
and controlled from the central station. 
The underground wires are laid in fiber 
conduit and the installation was made 
by G. M. Gest, of New York and Chi- 
cago, 

The posts are known as the Corin- 
thian standard, manufactured by the 
Flour City Ornamental Iron Works, of 
Minneapolis, Minn. The standards are 
equipped with four sixty-watt tungsten 
lamps in the four arms and these burn 
from dusk until midnight. The center 
lamp is a 100-watt tungsten lamp and 
burns from dusk until dawn. This 
makes a current consumption of 2,500 
kilowatt-hours per year for the center 
lamp and 4,000 kilowatt-hours per year 
for the side lamps. The city pays for 
the current and the maintenance of this 


further particulars regarding the in- 
teresting project of the Tata Hydro- 
electric Power Supply Company, which 
has been organized to furnish power 
for industral purposes to the section of 
western India, near Bombay. This 
power will not be derived from perma- 
nent streams, but it is the company’s 
intention to gather in reservoirs the 
very heavy rainfall, and use it for cre- 
ating electric energy. 

During the monsoon season, from the 
middle of June to the middle of Sep- 
tember, there is a rainfall on the west 
coast of India that averages 175 inches 
at Lanouli, sometimes greatly exceed- 
ing this average. In the early part of 


the present century there was con- 


ceived the plan of storing this water 
and utilizing it for industral purposes. 
After thorough investigation and re- 
ports of engineers, the money was prac- 
tically secured in Europe in 1907, but 
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final arrangements were not made, and 
as a result the entire capital of 20,- 
000,000 rupees ($6,486,666) has been 
subscribed in India, making the enter- 
prise purely an Indian undertaking. 
The present company was formally reg- 
istered on November 7, 1910. It is the 
intention at first to supply 40,000 horse- 
power, which will probably be in- 
creased in the near future. 

It is planned to construct three lakes 
or reservoirs. The Lanouli Reservoir, 
which will store water to be used dur- 
ing the three months of the monsoons, 
will be large enough to hold sufficient 
water during the longest breaks in the 
rain at that season. It will approxi- 
mate 1,000 acres, formed by a dam 
3,800 feet long and 26 feet high, and 
its cubic capacity will be 380,000,000 
feet. The Walwhan Lake is the second 
reservoir and is to serve for the re- 
mainder of the year. It will be sit- 
uated about a mile and a half from 
Lanouli, and will be formed between 
two spurs of hills by a dam 4,500 feet 
long and about 68 feet high. The area 
of the lake will be approximately 2.5 
square miles, with a capacity of 2,600,- 
000,000 -eubie feet. The dam will be 
of solid masonry fitted with sluices. 

Later on it is expected that a. third 
reservoir. will be constructed beyond 
Walwhan Lake, with which it will be 
connected by a tunnel nearly a mile 
long running through the dividing 
ridges of steep hills which will form a 
watershed some 1,200 feet above the 
level of the valley. This reservoir will 
have an area of 3,174 acres, or nearly 
five square miles, with a capacity of 
7,000,000,000 cubic feet of water. 

The water, traversing an aggregate 
distance of nearly four miles, will be 
led through masonry ducts from the 
lakes to the forebay, situated 2,040 feet 
above sea level. Here it will enter pipes 
six feet in diameter, which will run 
down steep slopes and precipes to Kho- 
poli. The head will be a little over 
1,730 feet, the static pressure being 680 
pounds per square inch. The generat- 
ing station will be at Khopoli, 300 feet 
above the sea and ninety miles from 
Bombay, where it is planned to use the 
energy for manufacturing purposes. 

The water supply, as has been stated, 
is dependent entirely upon the rainfall. 
This has been made a question of pro- 
longed study, and engineers who have 
surveyed the grounds say that there is 
no danger of a shortage of water, but 
that the power is practically certain. 
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—TELEGRAPHY, 
WIRELESS. 


LINE-CONDUCTOR REQUIREMENTS 
FOR TELEGRAPH TRANSMIS- 
SION.'— ITI. 


BY FRANK F. FOWLE. 


The assumed life for copper is fifty 
years, based on what the wire ought to 
do under reasonable conditions. Large 
wires will last longer, of course, than 
sinall ones, owing to greater strength. 
As a matter of fact, copper ought to last 
indefinitely under favorable conditions, 
because it suffers no corrosion. Its life 
in service is usually terminated by such 
fectors as heavy sleet storms, the neces- 
sity of taking down and moving whole 
pole lines, gradual stretching and peri- 
odical removal of slack, and sometimes 
by annealing—caused by very heavy 
foreign currents or exposure to fire. It 
is also very sensitive to rough handling 
and often fractures under stress at a 
sinall nick or furrow in the surface. 

The assumed life for copper-clad is 
also fifty years, arrived at after a care- 
ful study of the properties of the wire 
and its manufacture, also taking into 
account the experiences up to this time 
of numerous users of it. The life of 
copper-clad ought to be greater, for some 
reasons, than the life of copper. It is 
more hardy mechanically and need not 
be so carefully handled. The tensile 
strength resides to a great extent in the 
steel core, Which is a large advantage, 
making it less likely to fracture from 
nicks or scratches. Compared size for 
size with copper, it will fail under sleet 
and wind loads much less frequently 
and stretch less. It has a much higher 
elastic limit of strength than copper 
and consequently relieves itself of 
stresses due to overloaded spans to a 
greater degree; this comes about 
through the increased sag which results 
from elastic stretching of the conductor. 
In many cases where copper would 
stretch permanently, coper-clad will not. 
Copper is by no means an ideal con- 


1A paper presented before the Association of 
Railway Telegraph Superintendents at its thir- 
tieth annual convention, Boston, Mass., June 27. 


ductor mechanically—in fact, we tol- 
erate its defects in that direction for the 
sake of the needed conductivity. On the 
other hand, copper-clad is much superior 
mechanically and its welded copper 
jacket presents the same resistance to ex- 
ternal corrosion as solid copper. The 
only other place where corrosion can at- 
tack the wire is at exposed ends; and ex- 
periments made to determine this, un- 
der conditions tending greatly to accel- 
erate it, show an absence of corrosive 
action at the weld and a tendency to cor- 
rode at the center of the core, but not 
penetrating to a serious extent. This is 
quite the opposite result from corrosive 
tests on the early bimetallic, non-welded 
wire. 

The assumed life of iron, of the B. B. 
grade, double galvanized, is twenty 
years. This figure is rather high, but 
has been made so purposely, in order to 
be conservative, in comparing iron with 
copper-clad. A life of fifteen years is 


probably more representative of average 


conditions. 


The comparison of first cost and an-, 


nual charges, per mile, is given in Table 
6. Attention is called to the fact that 
the gauge used in the table is B. & S. 


for copper and copper-clad and B. W. G. 
for iron. 


TABLE 6. 
FIRST COST AND ANNUAL CHARGES PER 
MILE OF WIRE. 


——First Cost——- —Annual Charges— 
Copper- Copper- 

Size. Copper. ad. Iron. Copper. Clad. Iron. 
No. 6 $65.66 $55.49 $27.61 $6.05 $5.76 $4.36 
No. T 53.8 45.74 23.48 5.17. 4.94 3.87 
No. 8 44.44 38.04 21.11 4.47 4.29 3.58 
No. 9 37.24 32.11 18.64 3.94 3.79 3.29 
No. 10 £31.33 27.25 17.14 43.50 3.88 3.11 
No. 11 £426.82 23.51 165.38 3.17 3.07 2.90 
No. 12 22.94 20.44 14.38 2.88 2.81 2.78 
No. 13 20.21 18.16 13.27 2.68 2.62 2.64 
No. 14 £417.79 £16.16 12.39 2.50 2.45 2.64 
The table shows that size for size 


copper-clad is cheaper than copper from 
nine per cent to fifteen per cent, in first 
eost. But the comparison of cost on a 
basis of equal transmission efficiency 
must be made on a basis of equal resist- 
ance and in terms of annual charges. 
This comparison appears in Fig. 4, where 
the annual charges are plotted in terms 
of ohms per mile. 


These curves show that in respect to 


resistance, alone, copper is the cheapest 
material of all and copper-clad steel sec- 
ond, while iron is the most expensive. 
It may be emphasized that the showing 
for iron is the best that can be made, 
assuming it to be new; but when corro- 
sion commences the resistance will in- 
crease and then it becomes still more 
expensive. On a conservative basis, in 
fact, some increase in resistance should 
be allowed for at the outset; so that the 
desired transmission limit will not fall 
short of requirements before the wire 
reaches the end of its usefulness or life. 

This comparison takes no account, 
however, of tensile strength. The choice 
evidently lies between copper and cop- 
per-clad, in the first place, on the score 
of economy. It only remains to take 
up the question of strength. Obviously 


Erne 


copper would be the chosen material for 
any requirement if it possessed the 
strength to stand up mechanically. But 
we know from experience that sizes 
smaller than No. 9 B. & S. lack strength 
and even this size fails occasionally in 


“severe sleet storms, and stretches fre- 


quently. 

The operative limit of such a wire is 
437 miles and hence copper is the proper 
material for lines of this length or 
greater. But No. 9 B. & S. copper-clad, 
which is only a trifle less expensive on 
the score of annual charges, has consid- 
erably higher resistance and in conse- 
quence an operative limit of only 290 
miles. Therefore No. 9 B. & S. copper 
would be used for all lines between 290 — 
and 437 miles in length. But copper- 
clad is more economical for all lines less 
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than 290 miles in length—simplex trans- 

mission being always assumed. 

‘This establishes the field for copper- 
clad in telegraph service, as comprising 
the lines in general less than 300 miles 
in length, based on conditions as we find 
them at present. Where automatic-re- 
peater stations can be installed, or now 
exist, the economical range can be ex- 
tended very greatly. 

For later convenience the weights of 
the mile-ohm of the three kinds of wire 
here considered are given in Table 7, as- 
suming a temperature of 68 degrees 
Fahrenheit, a conductivity of 98 per 
cent of pure annealed copper for hard- 

drawn wire, and 40 per cent conductiv- 
ity ratio of copper-clad to copper. In the 
same table are given the tensile 
strengths in pounds per square inch for 
a size of about No. 9 B. & S. 


TABLE 7. 

MILE-OHM AND TENSILE STRENGTH OF 
WIRE MATERIALS. 

Tensile 

Mile-Ohm. Strength. 

hey tana 

Copper-clad steel 2,075 95,000 

Galvanized iron 5,600 55,000 


It is also convenient to have the opera- 


Material. 
Hard-drawn copper 


p 
tive limits of various sizes of wire of 
each kind. These are given in Table 8, 
where the sizes of copper and copper- 
clad refer to the B. & S. gauge and iron 
to the Birmingham gauge. 


OPER TABLE 8. 
ATIVE LIMITS OF DIFFERENT KINDS 
AND SIZES OF TELEGRAPH WIRE. 
Operative Distance, in Miles. 


Copper, Copper-Clad, Iron, 
ne, B&S) (B.&S.) | (B. W.Ġ.) 
No 585. 397. 306. 
No 7 535 358 274. 
No 8 485 322 253. 
No 14 437 290 229. 
xo I 395 261. 209. 
yo B 357 - 235. 187. 
No. 13 280 188. 160. 
: 188. 
No. 14 260 169. 


Fig. 5 shows in the form of curves 
the required weight, in pounds per mile, 
of a conductor for simplex transmission 
for any required distance. 

le the economical field for copper- 
‘lad, under existing conditions of insu- 
lation, comprises the lines of 300 miles 
or less, its field can be extended to 600 
miles if the insulation is raised to one 
megohm per mile. This means, of course, 
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the adoption of better insulators. While 


this implies an increase in the cost over 
the present glass insulator, there is every 
reason to believe that it will be a final 
economy of no small importance. 

METHODS OF IMPROVING TRANSMISSION. 

The best conditions for securing the 
desired transmission most economically 
have already been covered in part. These 
will now be recapitulated and several 
new features added. 

(1.) Source of Electromotive Force.— 
Divide the total electromotive force into 
two equal parts and place one at each 


terminal. The lumping of the whole 
electromotive force at one terminal is the 
least efficient arrangement possible. 

Use power generators, motor-genera- 
tors, or dynamotors instead of batteries 
wherever feasible and economical. 

When batteries are necessary, operate 
but one line per battery, except where 
the lines are short and the margin 
ample. 

(2.) Terminal Resistance.—Keep the 
total terminal resistance at a minimum. 
Use resistance lamps with iron filaments 
instead of carbon. Also keep the ter- 
minal resistances as nearly equal as pos- 
sible. 

When a generator or some equivalent 
source of electromotive force is em- 


ployed, never use one lamp tap for more 
than one line, unless the lines are short 
and the margin ample. 

(3.) Circuit-breakers—An automatic 
eircuit-breaker, of special design, is 
recommended as a_ substitute for the 
lamp resistance. This will avoid the re- 
sistance in large part and provide fully 
as much safety. The circuit-breaker can 
be arranged, if desired, to cut in the 
protective lamp resistance instead of 
opening the line entirely. oe 
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(4.) Relay Windings.—The most eff- 
cient insulating material known for mag- 
net windings, with wires of small size, 
is enamel. It occupies less space than 
a covering of single silk. Consequently 
the necessary number of turns can be 
secured with less total resistance. 

The neutral relay in a quad set is most 
in need of improvement, comparatively, 
and here enamel will be of special ad- 
vantage. One manufacturer who makes 
both polar and neutral relays uses 
enamel with the former and silk with 
the latter; the practice ought to be re- 
versed—but better still, enamel should 
be used entirely. 

(5.) Artificial Lines—The artificial 
lines employed in duplex and quad 
equipments, with their lumped resist- 
ance, capacity and leakage, are exceed- 
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ingly crude imitations of a real line 
with the same properties uniformly dis- 
tributed. 

Improvement in such equipment, 
along the pattern of the artificial line 
described in this paper, will help in ex- 
tending the range of transmission. The 
plan may also be carried so far as to 
provide the artificial line with the elec- 
trical equivalent of the distant terminal, 
which is likely to be of most benefit when 
the line insulation is at its maximum. 
The design of such a line offers no seri- 
ous difficulties, but it will be somewhat 
more expensive. 

(6.) Relay Design.—This subject has 
been treated at some length in the au- 
thor’s American Institute paper, but the 
point to be emphasized is the fact that 
the use of enlarged pole-pieces, with a 
magnetic circuit of a certain class, in- 
creases the pull on the armature. Put- 
ting it differently, the pull now obtained 
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in a 150-ohm relay can be produced in a 
relay of the new type with only a small 
fraction of that amount of resistance. 
An improved design after this princi- 
ple appears in Fig. 6. The practical 
advantage of this type, aside from its 
improved mechanical structure, is the 
ability to further reduce the terminal 
resistance and thus use a lighter wire 
than would be required with 150-ohm 
relays—or a wire of higher resistance. 

(7.) Improved Insulators.—The ad- 
vantages of better insulation have al- 
ready been demonstrated. The means 
of securing it will be discussed briefly. 
There is already some experimental evi- 
dence, although not extensive, that 
glazed porcelain makes an insulator su- 
perior to glass. But one of the promi- 
nent faults of the standard glass insula- 
tor is its form, coupled with the method 
of mounting it. Dependence for insula- 
tion is placed primarily on maintaining 
a dry interior under the outer petticoat, 
but this fails of realization on account 
of spattering of water (during rainfall) 
into the petticoat from the top surface 
of the cross-arm beneath the insulator. 

A superior method of overcoming this 
appears to be the use of an insulator 
placed beneath the cross-arm and held 
by a rigid pin, after the plan shown in 
Fig. 7. This removes the objection of 
spattering from the arm and is me- 
chanically just as rigid as the present 
standard; a large under-flange is em- 
ployed to prevent the tie-wire from slip- 
ping down. 

A more radical proposal is the use of 
‘a flexible suspension with a strain insu- 
lator of the type shown in Fig. 8. This 
plan is suitable for straight portions of 
pole line, and owing to its flexible char- 
acter will tend to reduce wire-stripping 
in a heavy sleet storm. The insulator 
itself is suspended from the cross-arm 
‘by a loop of wire, and the line wire is 
supported in turn from the insulator by 
means of a tie-wire. Attention is called 
+o the form of tie, which is wrapped 
around the line from each side toward 
the center, in opposite directions, with 
the ends pig-tailed at the center; it is 
practically impossible for it to fail ex- 
cept by fracture. These plans for im- 
proving the insulation, and others, are 
discussed in the other paper’ before the 
American Institute of Electrical Engi- 
neers more fully than space permits 
here. 


1 See Proceedings of the American Institute of 
Electrical Engineers, June, 1911, pages 1187 to 
1242. 


LETTERS TO THE EDITOR. 


Relative Efficiencies of Iron and Copper 
Wire. 
To the Editor: 

In your issue of May 27, 1911, I have 
come across an article by Mr. Thomas 
B. Doolittle in which he gives a table 
representing the relative efficiencies of 
iron and copper wire for telephonic 
transmission. According to this table 
BB iron although having seven times 
the ohmic resistance of copper wire and 
nine times the effective resistance, has 
an efficiency for telephone transmission 
of 26 per cent as compared with copper. 
In other words as | understand it, it 
would be possible to talk over. twenty- 
six miles of such iron wire strung as 


indicated by Mr. Doolittle with as great 


clearness of audition as over 100 miles 
of hard-drawn copper. If this is a fact 
why is there not more iron wire used 
for telephone lines? 

Is such a comparison of the relative 
efficiencies of iron wire and copper 
based on actual experiments or is it, 
based on theoretical determinations" 
If it is the latter where am I likely to 
find the formula from which it is de- 
rived? I note that the table is based 
on assuming that the permeability of 
iron wire is 100. As Ewing shows that 
the permeability of iron is considerably 
lower than 100 with low intensity of 
magnetization, I presume the value of 
100 is based on that intensity of mag- 
netization which corresponds with the 
average current flowing in long-dis- 
tance toll lines. If this is the case 
then will you be good enough to advise 
me what average current in an iron 
wire corresponds to the permeability 
of 100 as assumed? Also advise whether 
that current is that which is the usual 
average both for short-distance trans- 
mission and for long-distance transmis- 
sion of speech. C. W. Davis. 

Sewickley, Pa., June 29. 

[This communication was submitted 
to Mr. Doolittle, and we are pleased to 
publish herewith his reply to Mr. Davis’ 
inquiry.—Eb. | ! 

In the matter of Mr. C. W. Davis’s 
letter of June 29 to you concerning the 
relative efficiencies of copper and iron 
circuits, discussed in my article in the 
May 27 issue of the ELECTRICAL REVIEW 
AND WESTERN ELECTRICIAN, I would point 
out that in open-wire circuits the resist- 
ance of the wires is not the only factor 
which determines the telephonic effi- 
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ciency of the circuit. Inspection of the 
figures given in my article will show 
that while the effective resistance of the 
iron wire considered is about nine times 
as great as for the corresponding cop- 
per circuit, the inductance of the iron 
circuit is very much higher than the in- 
ductance of the copper circuit. 

Our experience with iron line wires 
has indicated that their permeability 
does not vary greatly for a considerable 
range of current strength in the region 
of ordinary telephonic current densi- 
ties. The figure of 100 used in my 
article is, I think, a fairly good general 
average for new BB wires used for 
telephone circuits. Your correspondent. 
will appreciate, of course, that there 
is not only a great fluctuation in current 
strength at the sending end of a tele- 
phone circuit, but also that in any 
given circuit the current in the wire 
diminishes rapidly in passing along the 
circuit. On this account, it is difficult 
to give any general figures for average 
current strength of telephonic fre- 
quency. In general the average cur- 
rent on a long line would be smaller 
than on a short line of similar construc- 
tion under the same terminal condi- 
tions. 

The computations for the compara- 
tive efficiencies quoted in my article are 
theoretical and in the case of iron are 
based on new wire. For your cor- 
respondent’s information I would say 
that the general formulae for current 
attenuation on telephone circuits can 
be found in Oliver Heaviside’s Col- 
lected Papers. 

With regard to the query as to why 
iron is not more generally used in tele- 
phone circuits, I would say that the 
efficiency figures which I have quoted 
are about the most favorable that can 
be drawn for iron wire in that 4 have 
taken new wire of about the smallest 
diameter used commercially. With 
larger sizes the relative superiority of 
iron over copper in the matter of in- 
ductance decreases and the ratio of 
effective resistance goes up very rap- 
idly. The efficiency of iron eircuits 
also diminishes with time. Experience 
has shown that, except in regions where 
the conditions are particularly favor- 
able to a long life for iron circuits and 
where the questions of transmission 
efficiency are not of great importance— 
a point, by the way, which it is becom- 
ing rapidly less easy to meet, owing to 
the greatly extended use of telephone 
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service—iron circuits are not as eco- 
nomical as copper circuits in a going 
plant where cost must be considered 
over a long period of years. 
THomMAS B. DOOLITTLE. 
New York, July 25. 
SES er eee 
Wireless Stations on the French Coast. 
The French coast has a length of 

1,900 miles on the North Sea, the Brit- 
ish Channel, the Atlantic Ocean, and the 
Mediterranean Sea. All this coast line 
is passed by ships belonging to the 
most important carrying companies in 
the world, Homeward bound ships, ex- 
cept a few from America, going to all 
the important European points have to 
pass this coast line, so that the French 
coast stations are already of great value 
for wireless communication, and will 
he more valuable still in course of time. 
The French coast stations belong partly 
to the post and telegraph office and 
partly to the navy. The post stations 
are public only. The navy stations 
can be used by the public, but only 
When no service messages have to be 
sent or received. | 

The important station at Boulogne 
was erected with full consideration of 
the proximity of several other public 
Wireless installations at Scheveningen, 
Nieuport, the North Foreland, Crook- 
haven, ete., and of the fact that the 
small width of the Channel, which is 
nowhere greater than 200 miles, and 
the heavy traffic through it creates 
many difficulties in preventing inter- 
ference between messages. Hence at 
Boulogne, for the present, electric 
Waves are sent in one direction only, 
with a range of about 200 miles. The 
wave-length is about 330 yards. 

Another station is to be erected at Le 
Havre, from which port 6,300,000 tons 
of shipping depart annually, chiefly to 
America, At Onessant a station has 
heen in operation since 1904. It des- 
patched 428 messages in 1909. Its range 
is about 400 miles, and the wave-length 
2.000 feet. The telegraph office has as 
Yet no wireless station on the Bay of 
Biscay, but one at Bordeaux is in con- 
templation with a range of 200 miles. 

Marseilles is clearly the most suitable 
pomt for a wireless installation for the 
Mediterranean as it is the most im- 
portant port in France. However, as 
deep indentations mark the coast near 
Marseilles, it was thought best to erect 
the station thirty miles to the west of 
the city, at Saintes Maries de la Mer 
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at the mouth of the Rhone. The sta- 
tion has a range of about 400 miles with 
a wave-length of 2,000 feet. This sta- 
tion has worked most satisfactorily as 
regards communication with ships to 
the west and south of it, but towards 
the east it leaves much to be desired, 
so much so that a plan is on foot to 
build another station near Nizza at 
Cros de Cagnes, with a range of 200 
miles or thereabouts. On the island of 
Porquerolles near Toulon there is a 
small station with a range of 120 miles, 
using a wave-length of 1,000 feet. 

The French postoffice has also a wire- 
less station at Fort de 1’Eau on the Al- 
gerian coast, with a range of about 
400 miles, and a wave-length of about 
2,000 feet. This station and that of 
Sainte Maries, although they are nearly 
500 miles apart, exchange greetings 
regularly every hour. Ships often pre- 
fer to communicate with these two sta- 
tions rather than with those which are 
nearer and slower to respond. Al- 
though the normal range of each of the 
two coast stations is only 400 or so miles 
some extraordinary things have been 
done at times. Thus the Saintes Maries 
station has communicated with ships in 
the Red Sea, at a distance of 2,500 miles, 
a greater distance than that between 
Glacier Bay and Clifden. 

The naval stations also open for public 
use are at Dunkirk, Cherbourg, Brest- 
Keilaer, Lorient, Rochefort, and Ajac- 
clo (Corsica). All these stations have 
a range of 400 miles by day and three 
times that distance by night, and use 
2,000-foot waves. 
arsenal at Brest, Toulon, Oran (Al- 
giers) and Brizerta (Tunis) are for 
naval use only. 

The army has wireless stations at all 
important strategic points, especially 
on the German frontier at Toul, Belfort, 
Epinal and Verdun. These stations use 
from ten to fifteen horsepower. The 
Eiffel Tower is particularly interesting. 
The apparatus is in an underground 
room at the foot of the tower, and the 
energy employed is seventy-two horse- 
power. The range is at least 2,000 
miles, and communication has been 
made between Paris and Glacier Bay, a 
distance of about 2,500 miles, thanks to 
the recent installation of the singing 
blow-out system. Its situation and 
power mark the Eiffel Tower station 
the chief in France. It is of special im- 
portance with regard to the African 
Colonies, and the French Government 
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has established a chain of wireless sta- 
tions in Africd whereby full communi- 
cation at all times.is insured between 
Paris and the most remote parts of the 
Colonies. Besides the stations at Fort 
de 1’Eau and Oran already mentioned 
there are several inland stations in Al- 
giers, the most southern of which is at 
Colomb Behar near the Morocco frontier. 
The Senegal district has stations open 
also to the public at Port Etienne, Ru- 
fisque and Dakar. In the French Congo 
stations are in course of erection at 
Loango and Brazzaville, with which a . 
projected station near Lake Tehad will 
communicate. 

France is also erecting a wireless sta- 
tion in Liberia, at Monrovia, which will 
secure uninterrupted intercourse with 
Algeria and hence with Paris. There 
are also French stations at Majunga in 
Madagascar and on the island of May- 
otte in the Comoro Islands, about 200 
miles due north of Madagascar. 

France has 140 warships and thirty- 
one merchant ships fitted with wireless 
apparatus. A large number of the sta- 
tions are on the Carpentier-Gaiffe-Roche- 
fort system, the commercial exploita- 
tions of which is in the hands of the 
Compagnie Generale Radiotelegraph- 
ique, which has purchased the French 
rights to the patents of the German in- 
ventor von Lepel, from the Anglo-Ger- 
man Wireless Syndicate. Having taken 
part in the international agreement of 
November 3, 1906, France has adopted 
since May 15, 1910, a price at coast 
stations of forty centimes a word (for- 
merly seventy-five).—Electrical Engi- 
neer, London. 

—_-—»-o—____ 
Western Bell Telephone Companies 
Merge. 

Newspaper dispatches state that all 
the Bell telephone companies operating 
in the Rocky Mountain states are to be 
merged into a large single company 
with headquarters at Denver, Colo. 
The lines of the consolidated system 
cover Colorado, Wyoming, Montana, 
Arizona, New Mexico and parts of 
Oklahoma, Texas, Utah and Idaho. The 
Colorado Telephone Company is the 
nucleus of this network. E. B. Field, 
president of the Colorado company, will 
be the executive head of the new or- 
ganization, which will be known as 
the Mountain States Telephone & Tele- 
graph Company. It is understood 
that its capital stock will aggregate 
$50,000,000. 
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ELECTRIC DRIVING OF CONTINU- 
OUS ROLLING MILLS.: 


‘BY G. J. HOOGHWINKEL AND F. THURS- 
FIELD. 


From their peculiar properties, elec- 
tric ‘motors are particularly applicable 
to mill driving as compared with steam 
engines. The steam-engine speed is lim- 
ited, and costly gears are needed to con- 
- nect it even to slow-running mills; the 
maximum turning moment is fixed by 
the size of cylinder and the steam pres- 
sure, and is incapable of any increase. 
Consequently it is very common prac- 
tice to allow the engine to run above 
normal speed before the piece enters, 
and gradually slow down during the 
succeeding passes. This is just the re- 
verse of ideal, the higher speed being 
preferable at the end of the process. 

‘The motor, on the other hand, can be 
built to run at any speed and coupled 
direct to the mill, if desired. Its maxi- 
mum turning moment is practically un- 
limited, and there is no difficulty in 
maintaining an approximately uniform 
speed throughout a given process. At 
the same time the load on the motor 
may be accurately limited to any de- 
sired amount, in order to avoid acci- 
dent. 

The advantages usually claimed for 
the electric driving of rolling mills are: 
(1) greater fuel economy; (2) lesser 
up-keep and running costs, especially at 
- week-ends; (3) larger output; (4) ad- 
vantages of centralization; (5) the econ- 
omy is permanent, and does not dimin- 
ish with wear; (6) the energy spent in 
rolling is easily measured ; (7) saving 
in space, especially useful in all older 
works. 

The question of economy entirely de- 
pends on circumstances. A large num- 
ber of the mills in the Black Country 
are driven by steam generated from the 
waste heat of the coal-fired furnaces. 
With this system, in many cases ample 


1 Abstract of paper read before the Stafford- 
shire Iron and Steel Institute. 2 i 


steam is produced for driving the mill, 
and the cost of power consists of the 
attendance and stores, plus the capital 
and maintenance charges on the en- 
gines, the numerous small scattered 
boilers, and the ramification of steam 
pipes needed to combine them. 
Though these upkeep charges are un- 
doubtedly heavy for the power of the 
plant, they are small as compared with 
the cost of electrical energy for the 
work performed. If, however, the cost 
of fuel used in the furnaces is taken 
into consideration, it will be seen that 
it is a very large item in the production 
of, say, a ton of rails as compared with 
the cost of the electrical energy needed 
for rolling. A ton of rails can be rolled 
from the ingot for about sixty kilowatt- 
hours, or for, say, forty-eight cents, 
taking current at 0.8 cents per unit. 
With improved regenerative furnaces, 
the Pather Iron & Steel Company claims 
to have saved 0.35 tons of coal per ton 
of metal, to have reduced the wastage 
of metal by from 2.5 to 5 per cent, and 
to have lowered the cost of repairs. 
These economies would very well cover 
the forty-eight cents per ton for roll- 
ing. 

As to capital cost, this will not be 
a very serious item where both electric 
power and gas can be obtained from a 
supply company. Taking ten per cent 
on the capital cost of the motors, 
switchboards, starters, flywheels, coup- 
lings, foundations, ete., it should not 
work out at more than six cents per 
ton of finished material, provided the 
plant is kept fully loaded. This small 
charge would be more than covered by 
the saving on the upkeep of boilers, 
pipes and engines, without taking into 
account the space reclaimed by the 
change. , 

As a guide to the relative cost o 
upkeep of the two classes of machinery 
under severe usage, the experience of 
the Mersey Railway Company may be 
quoted, where the upkeep of the gen- 
erating station, conductor rails, motors 
and all electrical gear is six per cent 


less per train-mile than the maintenance 
of the steam locomotives. With an elec-- 
tric plant expenses are more definitely 
proportional to the work in hand. 
When the plant is idle, everything is 
shut off and no expenses are incurred. 

It is now generally admitted that an 
increased output may be obtained from 
a given mill when electrically driven. 
This is due to two causes, (a) the more 
even turning moment, resulting in 
fewer hot bearings, breaking of coup- 
lings, etc., and (b) the more uniform 
speed, permitting the average speed to- 
approach more nearly to the maximum. 
Both of these causes also favorably in- 
fluence the quality of material pro- 
duced. l 

It is only those who have had charge 
of an electrically driven mill who will 
fully appreciate the possible advantages. 
of being able at any moment to check 
the power consumption. The power 
instruments will indicate any disorder 
in the mill; such as excessive thrusts. 
and warm bearings, and will often be 
the means of avoiding breakdowns due- 
to these causes. 

Not only so, but valuable informa- 
tion has already been revealed as the- 
result of electric driving, and the roll 
cutter, who has hitherto been guided 
mainly by practical experience, is now 
being assisted by an exact science. The- 
relation of spread to pressure and roll 
diameter is being more clearly defined ;. 
the injurious effects of restricted 
spread are plainly indicated; and the 
tearing effect of undue pressure on & 
particular part of a section may be: 
readily detected. By studying the 
power instruments it is possible to dis- 
tribute the direct and indirect pressures: 
uniformly over the various passes. By 
means of the electric drive the German 
Iron Masters’ Association has acquired’ 
some quantitative results as to the cor- 
rect grading of the draft to the tem- 
perature, so as to prevent molecular: 
separation and obtain the highest pos- 
sible output with a given plant. It has 
been shown that the power required’ 
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to displace a given volume of metal de- 
pends chiefly on the temperature, and 
is very little affected by the quality of 
metal or the section. 
The economy to be obtained from 
electric driving will depend very ma- 
terially not only on the proportioning 
of the various passes but on the actual 
usage of the plant. Where power is 
supplied by meter from a power com- 
pany, idle running must be avoided at 
all costs. Care is also needed to see 
that not more than the correct number 
of pieces is allowed in the mill simul- 
taneously, as the consequent overload 
can only be supplied at some expense 
in economy. 

In connection with the various ar- 
rangements for electrifying existing 
mills, it is useful to point to an ad- 
vantage of the electric drive which is 
rarely mentioned. Often one steam en- 
gine drives several mills, on account of 
its better efficiency. With electric driv- 
ing, however, each train can be driven 
by its own motor, thereby saving dur- 
ing the time the mill is idle, as the effi- 
ciency of electric motors of various 
sizes, within certain limits, is nearly the 
same. 

With reference to the power supply, 
four cases only need be considered: 
(1) a supply from a municipality or 
power company; (2) a supply from the 
gas company with private gas-engine 
power stations; (3) a private steam- 
turbine plant supplied from existing 
puddling furnaces or from coal-fed boil- 
ers; (4) an exhaust turbine supplied 
from an existing large mill engine to 
generate electricty for smaller mills 
and auxiliary plant. 

(1) At anything near 0.8 cents per 
kilowatt-hour the electric drive will be 
cheaper than the steam drive with coal- 
fed boilers supplying modern non-con- 
densing, compound engines, taking into 
Consideration repairs, maintenance, 
Wages, ten per cent for interest and de- 
Preciation, oil, waste, etc. 

The steam consumption must be taken 
over twenty-four hours or over a year, 
and include all auxiliary plant. It is 
this point which is so often lost sight of 
by the advocates of the steam drive. 
The writers have found that with mod- 
€m engines of the best types, and steam 
at 150-pounds pressure, thirty-five 
pounds per brake-horsepower per hour 
18a fair average taken over the whole 
year. 


Taking an eight-inch and ten-inch 
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merchant mill rolling rounds and 


squares at twenty brake-horsepower- 
hours per ton, with coal at $2.88 per ton, 
the fuel costs would be thirteen cents, 
and the total costs, including interest 
and depreciation, wages, ete., but no re- 
pairs or maintenance of boilers and en- 
gine, would be with an output of 30,000 
tons, 27.2 cents per ton; with an out- 
put of 15,000 tons, 38.4 cents per ton. 

With electric power at 0.8 cents per 
kilowatt-hour and an overall efficiency 
of sixty-two per cent we get the fol- 
lowing: with an output of 30,000 tons, 
24 cents per ton; with an output of 
15,000 tons, 37.2 cents per ton. — 

The repairs and maintenance of the 
electric motor are, of course, quite 
small, and total maintenance, including 
gear ropes, etc., is quite out of propor- 
tion to the repairs and maintenance of 
costs of engine, boilers, pumps, gear- 
ing, ete. 

The corresponding figure for the 
heavy rail mill at the Hildegarde works 
is 20.8 cents per ton, not including 
wages, 

(2) The installation of gas engines to 
drive the electrical equipment in cases 
where no electric supply at low rates is 
obtainable, but where the mains of the 
gas company are within easy reach, is 
more or less a special case, and need 
only be considered in this particular 
district. The first cost of gas engines, 
dynamos and motor is higher than 
steam engines and boilers, and therefore 
the capital charges also increase. The 
fuel costs are about half, and main- 
tenance and repairs are higher than 
with steam drive. Altogether it will be 
found that this method of driving does 
not present any specific advantages in 
general cases. 

(3) By far the most important sys- 
tem of driving in this district is the 
utilization of the low-pressure steam 
from the puddling furnaces in steam 
turbines coupled to electric generators, 
enabling the larger works to produce 
for themselves the electric power re- 
quired for their rolling mills and auxil- 
iary plant. In most works the mill en- 
gines are old and highly uneconomical, 
the gearing is worn, and last, but not 
least, there is a general desire to speed 
up the mills and increase the produc- 
tion per mill. 

The electric drive is inherently adapt- 
ed to give this increased production and 
a more homogeneous product, and it 
seems that the old low-pressure steam 
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engine is bound to go. The low steam 
pressure prevents in any case -the pu- 
stallation of the more modern byt ¢ast- 
ly compound condensing mill engine, 
even should this be desirable. The tur- 
bine, however, admits readily of the 
utilization of low-pressure steam; it 
possesses practically unlimited overload 
capacity, and can be easily regulated. © 

In many cases additional coal-fired 
boilers have been introduced to sup- 
plement the furnace boilers. This would 
have been quite unnecessary if the 
steam had been applied to steam tur- 
bines rather than to reciprocating en- 
gines. It is incorrect to say that, as 
steam is a by-product of the puddling 
plant, it costs nothing, and can be wast- 
ed in the old mill engines, especially if 
puddled bars are produced and sold at 
a loss in order to provide the waste 
heat. The production of this steam is 
represented by the loss on the puddled 
bars, together with maintenance, inter- 
est and depreciation on plant. The true 
value, however, is represented by the 
result which can be obtained from this 
wasted steam. 

(4) If the capital outlay required for 
a complete turbine-driven electrical 
plant cannot be faced, a great improve- 
ment may be made by the aid of ex- 
haust-steam turbines. In the case of a 
simple low-pressure non-condensing 
rolling-mill engine, the addition of an 
exhaust turbine will multiply the power 
from a given quantity of steam nearly 
threefold, and even if the mill engine 
is compound and condensing, the ex- 
haust turbine will in most cases nearly 
double the energy available. By collect- 
ing the steam from the mill train and 
the forge steam hammer, and passing it 
through a turbine, sufficient power 
would be produced in many works to 
roll the puddled bars and drive all 
auxiliary machinery. In this way the 
number of puddling furnaces to be kept 
going might be considerably reduced, 
and in some cases coal-fired boilers 
might be entirely done away with, As 
an example of the saving to be effected. 
a 1,200-horsepower South German mill 
had a 500-kilowatt exhaust-steam tur- 
bine connected to it. The plant which 
this turbine displaced was of an efti- 
cient character, requiring only ‘some 
eighteen pounds of steam per unit, or 
about 9,000 pounds per hour. Never- 
theless, the saving amounted to about 
twenty-five per cent of the previous 
steam consumption. 
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Safety Devices on Electric Cranes. 

Of late years the speeds of electric 
cranes have been increased considera- 
bly, but the provision of adequate safe- 
ty devices to prevent over-winding and 
Over-traveling has not always received 
the attention it merits, although in 
other applications of electrical power 
manufacturers have devoted a consid- 
erable amount of time and money to the 
problem of placing on the market au- 
tomatic and ‘‘fool-proof’’ devices de- 
signed to secure immunity from acci- 
dent due to errors of judgment on the 
part of the workmen. 

The electrical equipment of a crane 
usually includes a main switch and 
fuses, and a branch fuse for each mo- 
tor circuit, together with a rheostatic 
controller for each motor, no provision 
being made to prevent the attendant 
from switching on the current when the 
controllers are not in their ‘‘off’’ po- 
sitions, as is generally done with the 
most ordinary motor-control gear. In 
several instances, however, the main 
switch and fuses have been replaced by 
ordinary overload circuit-breakers, 
which, in order to be effective in pre- 
venting accidents through mistakes of 
this character, should be of the free- 
handle type. There is, however, a de- 
eided objection to the use of ordinary 
cireuit-breakers for this class of work, 
on aceount of the fact that very often 
the controller handles are so operated 
that a momentary large rush of current 
is produced, which though not of suffi- 
cient duration to do any harm to the 
electrical equipment is of sufficient mag- 
nitude to cause the circuit-breaker to 
open and bring the crane to a stand- 
still. The resulting delays may be only 
trifling, but in the aggregate they are 
responsible for serious loss of time, and 
in foundries and steel works are the 
cause of other and more serious losses. 
To avoid this trouble, circuit-breakers, 
when provided, are generally rendered 
inoperative except under very heavy 
overloads, and so cease to afford any 
real protection against overloads of 
smaller magnitude, which may still be 
of sufficient duration to have serious 
effects on the remainder of the equip- 
ment. 

In a system of control designed to 
overcome these troubles, the crane-con- 
trol panel is equipped with a main cir- 
euit-breaker provided with a low-vol- 
tage release attachment, and instead of 
a branch fuse for each motor circuit, 


there is an overload relay with a time- 
limit device, by means of which a dan- 
gerous overload on any particular motor 
of sufficient duration to cause overheat- 
ing or excessive sparking, may be en- 
tirely prevented. In addition, each mo- 
tor controller is electrically interlocked 
with the circuit-breaker in such a man- 
ner that after it has once been opened 
by the. application of an overload or 
through any other cause, it can be 
closed again only when the controllers 
are returned to their ‘‘off’’ positions 
and all resistance inserted in the motor 
circuits. It is thus rendered impossible 
for the attendant to make any mistake 
in the proper sequence of operations; 
and in case of failure of the supply 
voltage through any cause there is no 
possibility of an accident happening 
through the current being switched on 
again unexpectedly. 

With the high traveling and hoisting 
speeds now in use, the need for suita- 
ble safety devices for limiting the hoist- 
ing and traveling motions has become 
urgent; but so far has met with little 
response beyond the occasional addition 
of a limit switch to the hoisting motion 
to prevent over-winding, and rarely al- 
so to the traversing motion of overhead 
eranes to prevent over-running. These 
switches are generally arranged in the 
armature circuits of the motors, and 
with their cable connections have to be 
of sufficient capacity to deal satisfactor- 
ily with the mazimum currents possible 
in practice. Unlike ordinary circuit- 
breakers, they are not designed for in- 
terrupting heavy currents, and there 
is necessarily a considerable amount of 
wear and tear if they are brought into 
operation very frequently. 

Such switches have not been gener- 
ally applied to limit the travel of over- 
head cranes for several reasons, the 
principal one being that owing to the 
large amount of energy stored in a 
heavy crane when running at a high 
speed and carrying a heavy load, it is 
necessary, in order to prevent the 
crane from running over the end 
of the gantry, to arrange the limit 
switch so that current is cut off from 
the motors while the crane has yet a 
considerable distance to travel. The 
ordinary limit switch breaks the motor 
circuit entirely, and it is, therefore, im- 
possible to cause the crane to continue 
to travel beyond the point at which the 
limit switches, operate, although the 
switch is generally arranged so that it 
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1S possible to return in the opposite 
direction. It is therefore impossible 
in such a case to maneuver the cranc 
anywhere near the ends of the gantry, 
and consequently a large proportion of 
the area included between the gantries 
must remain either unserved or very 
inefficiently served by the crane. 

These objections may be overcome by 
special forms of limit switches, which 
operate by short-circuiting the low- 
voltage release device on the circuit- 
breaker of the crane-control panel. One 
form of this switch is designed for lim- 
iting the travel only, and is, therefore, 
suitable for the hoisting motion and 
the traversing motion, when the latter 
is made at moderate speed, as is gener- 
ally the case. In the case of the trav- 
eling motion, which is generally made 


at a much higher speed, it is evidently . 


desirable that within a certain distance 
of each end of the gantry it shall be 
possible to travel in either direction at 
such a reduced speed that the current 
may be cut off entirely and the crane 
brought quickly to rest when it is quite 
close to the end of the gantry, so that 
there is no danger of over-running. 
This may be effected by the use of a 
limit switch so arranged that when the 
crane is near the point where an ordi- 
nary limit switch would open the cir- 
cuit entirely, the speed is reduced by 
the insertion of resistance in the trav- 
eling motor circuit, which quite close 
to the end of the gantry is opened alto- 
gether. 


Another possible source of danger 1s 


the attainment of very high speeds when 
heavy loads are being lowered, and 
devices are now made which render a 
mishap of this kind impossible. The 
objection to very high speeds of lower- 
ing is that the motor which drives the 
hoisting motion may be driven at such 
a speed as seriously to injure, if not 
break, the fastenings of the armature 
coils, an injury which might result in 
the wreckage of that portion of the 
crane. 

} —_ ee 
Canadian Hydroelectric and Smelting 

Plant. 

A correspondent of the Electrical 
Review (London) states that American 
and English capital has been interest- 
ed in the establishment of an electric 
smelting plant at Chats Falls, on the 
Ottawa River, about twenty miles west 
of Ottawa, Canada. This water power 
is capable of developing 141,000 horse- 
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power, A development of 20,000 horse- 
power will not cost over $8 per horse- 
power. Active work preparatory to 
the erection of the plant will begin early 
next spring. The country surrounding 
the Falls on the Quebec side of the Ot- 
tawa River is rich in iron ore, the only 
dificulty being transportation. It is, 
therefore, proposed to build an electric 
railway from the Falls to the mines. 
eames Oe ee eee 
Electricity in Mines. 

There is still considerable prejudice 
against the use of electricity in mines 
in which there is any possbility of ex- 
plosion and explosions are probably 
ascribed to its use, which have been 
caused by other means. A report which 
has just been published in England by 
the Chief Inspector of Mines on a recent 
colliery explosion is therefore specially 
interesting and important, because of its 
bearing on the use of electricity in coal 
mines. The Inspector states: ‘‘I am 
perfectly satisfied that the use of elec- 
tricity in the mine had no bearing on 
the disaster.” That expression of opin- 
ion is perfectly definite and although it 
must not be read as absolving electric- 
ity from being a source of risk under 
any circumstances, it should go far to 
reassure those engaged in mining who 
express the view that the electric switch 
at the conveyor is a weak point in the 
System. 

Every section of the community 
stands to benefit by the more extended 


adoption of electrical and mechanical. 


means of hoisting and handling coal in 
mines, but of all sections the mines 
themselves stand to gain most. 

A very large proportion of the men 
are strongly prejudiced against its use 
and two main reasons may be suggested 
to account for it. Of the various me- 
chanical aids electricity has become in 
the minds of the men associated with 
danger, mainly jit would appear, 
through ignorance. The only satisfac- 
tory way of meeting the miners’ objec- 
ton to electricity on this score is so 
to apply and use electricity that only 
culpable carelessness on his part, or 
‘ome extraordinary accident to the ap- 
Paratus can put him in any danger. 
That thig is possible there is no doubt 
Whatever. The miner’s other objection 
to electrical machinery is economically 
Unsound ; they are under the impression 
that electrical coal cutting will deprive 
them of work. Precisely the same diffi- 


culty occurred when machinery was in- | 
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troduced into other industries. It is to 
be regretted that the electric coal-cutter 
and belt conveyor should be fought 
with a bitterness which is not explained 
by any new element of danger which 
they introduce. 

Some eight years ago a committee was 
appointed in England to inquire into 
the means of securing the utmost pos- 
sible safety for electrical working of 
coal mines, as that is the first essential 
condition to be established and the ex- 
isting regulations were drawn up. The 
progress of invention and manufactur- 
ing methods, together with modifica- 
tions in practice suggested by experi- 
ence, resulted in the nomination of a 
second committee eighteen months ago, 
which published a report recently and 
suggested several modifications of the 
existing regulations... The committee 
states that as the result of their inquir- 
ies they ascertained that although the 
accidents and ignitions arising from the 
general use of electricity were on the 
increase, yet in view of the great in- 
crease in electrical plant, the risks at- 
tending the use of electricity in mines 
were decreasing and that in no year 
had the fatal accidents due to the in- 
troduction of electricity been greater 
than 1.54 per cent of the total fatal ac- 
cidents. The risks associated with the 
use of electricity may be classified as 
due to either shock or ignition. There 
are two ways of attacking the shock 
problem; one is that of employing such 
a low pressure that the shock would sel- 
dom be dangerous, and the other is 
that of employing only properly pro- 
tected apparatus. For all fixed plant 
the latter is the better and indeed the 
only safe method, while for portable 
plant complete protection should be 
aimed at, but having regard to the in- 
herent difficulties in the way of totally 
preventing -contact with live parts, it 
is advisable to adopt a low pressure 
as a further safeguard. In the case of 
fixed plant adequately protected, the 
question arises as to whether any limits 
should be set to the pressure under 
which it should operate. Many elec- 
trical engineers think that there should 
be a limit and a fairly low limit and ten 
or even five years ago there was consid- 
erable justification for such a view, for 
at that time high-tension cables and ap- 
paratus had not been as thoroughly de- 
veloped as they have been since, and 
moreover not much attention was then 
paid to the special requirements of col- 
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liery electrical apparatus. In the report 
referred to above the committee stated 
very definitely that they saw no reason 
why a high-tension system should not 
be as safe as regards risk of shock and 
explosion as a medium, or low-pressure 
system. The adoption of higher pres- 
sures is moreover accompanied by some 
substantial benefits. As is well known, 
a high-presure cable is thinner and 
lighter and more easily handled and 
supported than a low-pressure cable of 
the same power and it is generally of 
the highest class of construction and 
provided with extra thick insulation. 

| EE | 
Extension of Electric Drive in Flour 

Mill. 

Recent extensions and improvements 
in the power equipment of the Pillsbury 
Flour Mills, Minneapolis, Minn., have 
included, among other things, a more 
general application of electric drive to 
their milling operations—a feature pos- 
sessing many obvious advantages for 
this particular industry. To meet this 
additional electrical load, their central 
station has been similarly modernized, 
the latest accession comprising a 2,000- 
kilowatt Westinghouse turbine of the 
familiar high-speed, double-flow con- 
struction, employed by the builders for 
units of this capacity and above. 

The condensing equipment has also 
been augmented by the addition of a 
Le Blane barometrie-type condenser; 
conditions at the Pillsbury plant being 
particularly favorable to the baromet- 
rie construction, as opposed to the 
standard low-level Le Blane condenser 
usually furnished. The vacuum main- 
tained, will range from 28 to 29 inches, 
depending upon the temperature and 
quantity of cooling water used. 

The turbine is to drive a generator, 
normally rated at 2,500 kilovolt-am- 
peres delivering three-phase, sixty-cycle 
current at 2,200 volts. ) 

— eneo 
Important Hydroelectric Plant in Cuba. 

From reliable sources it is learned 
that an important hydroelectric plant 
is to be constructed in Cuba in order 
to supply current for a new line of elec- 
tric railways to be built to connect 
Cienfuegos with Cruces, Manicaragua, 
Santa Clara, Camiguani, Tunas, Fo- 
menta, Sagua, and Caibarien. For thig 
purpose the Habanilla water falls, 
north of Cienfuegos, and other water 
powers in the neighborhood of the 
town of Trinidad, are to be utilizeđ. 
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All readers of the ELECTRICAL REVIEW 
AND WESTERN ELECTRICIAN are invited 
to submit questions and answers to this 
department. Correspondents are re- 
quested to send full name and address. 
This, however, will not be printed ex- 
cept where the writer indicates his will- 
ingness therefor. Anonymous com- 
munications will not-be considered. 

Questions relating to electrical mat- 
ters of any kind will be inserted. An- 
swers from our readers should be re- 
ceived in this office not later than ten 
days after the date of publication of the 
question. Answers will be published 
in a subsequent issue. 


QUESTIONS. 

No. 3.—ROTATION NEAR ALTERNATING- 
CurrENT -MaGNETS.—When two metal 
disks, mounted on pivots so that they 
overlap and are free to turn, are held 
over the pole of a magnet excited by al- 
ternating current, the disks rotate in 
opposite directions. Will you explain 
why this rotation takes place, and why 
one disk is affected differently from: 
the other 1?—H. C., Evanston, Ill. 


No. 10.—ELECTROMAGNET DESIGN.— 
What is the smallest sectional area of 
core of an electromagnet which will 
be sufficient to exercise a force of one 
pound upon any armature two inches 
away, and what winding should be 
used? It is to be connetted to a 110- 
volt circuit and used intermittently.— 
M. E. R., Baltimore, Md. 


No. 12.—‘‘Srrip’’ ror Dispuay IL- 
LUMINATION.—In the account of the 
British coronation illuminations that 
appeared in your issue of July 22, men- 
tion was made of the use of ‘‘strip’’ 
for outline lighting. Please explain 
what this ‘‘strip’’ material is and just 
how it is used.—S. J., New Orleans, La. 


No. 13.—AUTOMOBILE IGNITION SPARK 
Cor..—Please give sketch and informa- 
tion on a low-tension spark coil to be 
used in connection with the make and 
break ignition system of a six-cylinder 
automobile to be operated on six volts. 
—S. L. K., Reading, Pa. 


No. 14.—Exectric Lieutine or PULL- 
MAN Cars.—The Pintsch gas lighting of 
railway cars is to some extent being su- 
perseded by electric lighting. Please 
explain the modus operandi with refer- 


ence to the electric generator and ac- 
cumulators. What is average size in 
kilowatts of generator and accumula- 
tors? What is the efficiency of genera- 
tor and accumulators? When the gen- 
erator is working at its highest efficien- 
cy, speaking of one Pullman car, what 
impedance does same offer to the free 
movement of a train of passenger cars, 
considering continual side belt strain 
on axle bearings, magnetic drag, weight 
of equipment and the like? At what 
speed of a train, in miles per hour, is 
the greatest demand of the generator 
on the free movement of the train, and 
what is the energy required in horse- 
power ?—H. W. F., Chattanooga, Tenn. 


No. 15.—TWELVE-HUNDRED-VOLT DI- 
RECT-CURRENT Raruways.—I understand 
that 1,200 volts is now used on a num- 
be of direct-current interurban rail- 
ways. Is it possible to arrange the car 
wiring so that such a car may enter a 
city on the ordinary 600-volt trolley 
lines? If so, how is this done?—N. H. 
La Salle, Il. 


No. 16.—OzoNE AND Evecrric OZON- 
1zERS.—Is the use of ozone a truly effect- 
ive means of purifying the air in a large 
hall or theater, or is it merely an ad- 
junct to the regular ventilating system ? 
Is an electric ozonizer the best appara- 
tus for preparing ozone in large quan- 
tity, such as for the service referred to? 
—E. K. T., Iowa City, Ia. 


ANSWERS. 


No. 1.—LAMP-COLORING : -FLUIDs.— 
Please tell me the formulas for the 
fluids used in coloring incandescent- 
lamp bulbs red, green, orange, blue, etc. 
—W. B. L., Wallingford, Conn. 


At various times I have made color- 
ing fluids with more or less success. 
The best results were obtained with a 
collodion solution to which a small 
quantity of aniline dye of the desired 
color was added. This has to be well 
corked or it evaporates quickly. It is 
cheaper to use thin shellac instead of 
collodion, but the color film cracks 
quickly. I have tried a solution of wa- 
ter-glass with water-soluble aniline 
dyes, but it was not very uniform, pos- 
sibly because it was too thick. Have 
heard of using gelatine, but found it too 
thick for the purpose. Lately I have 
bought my coloring fluids from a New 
York heuse and find this cheaper and 


better than trying to make them myself. 
—J. M. P., Troy, N. Y. 


No. 4.—CHANGING GASOLINE CAR TO 
ELECTRIC.—Please tell me whether it 
would be practicable to change a single- 
cylinder runabout to an electric. The 
engine is claimed to be ten horsepower 
and is very noisy. The running gear 


and body of the car are in good condi- 


tion; the chain drive could probably be 
used again. There is ample room under 
the seat for the battery. What size 
battery and motor would be required 
for a rig of this kind? What would be 
the cost of each and of a controller? 
We have a little shop and could make 
the change-over, if the electrical parts 
did not cost toc much.—W. R. S., Ells- 
worth, Kans. 

It would be inadvisable for you to 
change your gas car into an electric for 
the following reasons: (1) The parts of 
your present car that would be service- 
able in an electrice vehicle are not the 
most expensive parts required. For in- 
stance, in an electric vehicle selling, say, 
at $1,000, the respective value of the 
different parts is as follows: 


Battery csere eendaetae. eats $ 350 
Motor ia dace ine We teres 125 
Voltmeter and ammeter.......-. 50 
Wiring, lamps, switches gongs, etc. 35 
Controller with rheostat.......- 2d 
Car body with overhead top.... 115 
Chassis with four wheels........ 275 
Extras 26h nw ocederse esate? 25 


(2) The springs supporting the car 
body, which you now have, are not de- 
signed with sufficient strength to sup- 
port the necessary weight of the motor 
and battery, which would approximate 
650 pounds. (3) You can purchase in 
any large city in which electric vehicles 
abound a good second-hand electric at 
a cost not exceeding one-fourth that of 
the new electric parts to fit up your gas 
car, and thus save yourself considerable 
time and expense and at the same time 
have a much better guarantee of serv- 
iceability than by reconstructing your 
gas car.—A. B. D., Wilkes-Barre, Pa. 


No. 6.—VERTICAL AND HORIZONTAL 
TURBINES.—What are the relative ad- 
vantages of vertical as against horizon- 
tal steam turbines for driving genera- 
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tors? Why are the vertical machines 
not made in small sizes?—R. B., Mil- 
waukee, Wis. 

The only undisputed advantage of a 

vertical turbine over a horizontal one is 
that it is slightly more economical of 
ground space, since the generator is 
superposed on the turbine; this saving 
of space is at the expense of other fea- 
tures, however, and 1s scarcely worth 
its added cost. On the other hand, the 
horizontal turbo unit is more accessible, 
more logically arranged with the gener- 
ator removed from the heat of the tur- 
bine and much more readily and effect- 
ively ventilated. Moreover, it does not 
require such care in setting up and bal- 
ancing, nor such constant and skilled 
attention to its bearings as the step- 
bearing of a vertical machine needs. 
Since the small plants cannot afford so 
many nor such skilled operators as the 
very large ones, the use of step-bearings 
and therefore of vertical machines is 
practically out of the question for small 
sizes.—W. C. N., Pittsburg, Pa. 


No, 11.—TUNGSTEN AND ARC LAMPS IN 
SERIES.—Is it possible to install tung- 
sten lamps on series circuits on which 
are lamps are also being used? What 


precautions are necessary ?—W. M., 
Sheboygan, Wis. 
Series arc lamps and incandescent 


lamps can be used satisfactorily on the 
same circuit providing both. kinds of 
lamps are rated at the same current. In 
many towns where arc lamps have been 
customary, tungsten lamps are being in- 
stalled on the same circuits during the 
gradual transformation to this type of 
lighting. In this way the smaller units 
ran be used and the lamps be placed 
at lesser intervals. No trouble has been 
experienced in this city where the arc 
lamps were rated at’ 6.6 amperes and 
the tungsten lamps were ordered for 
the same rating. —G. M. W., Goldfield, 
Ney, 
. ‘tis possible to install tungsten lamps 
m series circuits with are lamps, and 
there are a number of such circuits in 
Successful operation. The life of the 
meandescent lamps should not be short- 
ened over five per cent, if the regulation 
of the circuit is good. If, however, the 
“recut becomes overloaded, the increase 
Meurrnt will burn out the filament. If 
ue a condition is probable, it would be 
ale to install with the tungsten 
ia release device, to cut 
circuit until normal 


“urrent conditions prevailed.—A. D. C., 
Schenectady, N.Y 
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FINANCIAL REPORTS OF ELEC- 
TRICAL COMPANIES. 


MASSACHUSETTS ELECTRIC COMPANIES. 

The statement of the Massachusetts 
Electric Companies for the June quarter 
and the fiscal year ended June 30 shows 
comparative results as follows: 


1911 1910 
Quarter ended June 30— 
GrOSS adron eNe TAA $2,293,622 $2,130,957 
Operating expenses ........ 1,410,089 1,340,168 
INGE - heietekewr ia oae $ 883,533 $ 790,788 
Charges and taxes ......... 462,234 418,237 
Balance i632 ae calle wakes $ 421,298 $ 372,551 
Year ended June 30— 
IrOSS aerau ean bees BHA e Re $8,881,520 $8,447,062 
NGU cae eu na aaae gen ware eee 3,324,217 3,230,494 
Charges and taxes ......... 1,838,330 1,765,799 
Balance. .2cec4eiebe wee awedta $1,485,886 $1,464,695 


CUMBERLAND TELEPHONE & TELEGRAPH. 
The report of the Cumberland Tele- 
phone & Telegraph Company for the 
month of June and six months ended 
June 30, 1911, compares as follows: 


r 1911 1910 

June grosS ........ccceecees $ 606,027 $ 565,162 
Expenses  ....cece cece cc cccs 356,844 319,407 

Net Gh 254 twit dep ste eds Bred 249,183 245,755 
Charges and taxes.......... 50,044 48,221 

June surplus ............. 199,139 197,534 
6 months’ gross ............ 3,595,354 3,366,009 
Expenses ...... ccc cc ccc ewes 2,127,824 1,916,044 
6 months’ net .............. 1,467,529 1,449,965 
Charges and taxes ......... 307,036 287,532 
6 months’ surplus .......... 1,160,493 1,162,433 


NORTHERN OHIO TRACTION. 

The report of the Northern Ohio 
Traction & Light Railroad Company for 
month of June and six months ended 
June 30, compares as follows: 


1911 1910 
June gross ................. $ 245.097 $ 221,673 
Expenses cuse wera 4 oe uke vate 134,983 123,125 
June net ... ccc ccccccccace 110,114 98,548 
CHATEES, “Yves eps et bein wue 44,333 43,375 
June surplus ............. 65,781 55,173 
6 months’ gross ............ 1,222,676 1,087,335 
Expenses oid eee oS bb obese 697,023 624,250 
6 months’ net ............ 525,653 463,105 
Charges ..esesoesuennooaneen. 267,107 259,916 
6 months’ surplus ........ 259,545 203,188 


MONTREAL STREET RAILWAY. 

The report of the Montreal Street 
Railway Company for the month of 
June and nine months ended June 30 
compares as follows: 


1911 1910 

June gross ...............4. $ 430,026 $ 384,564 
EXXpenS@S ....... ccc cece eee B27 217 198,349 

June net ..............00. 204,809 185,715 
Charges and taxes .......... 63,996 54,940 

June surplus ............. 140,813 130,776 
9 months’ gross ............ 3,438,940 3,091,799 
Expenses ..............0000. 2.915,139 1,806,292 
9 months’ net .............. 1,423,801 1,285,508 
Charges and taxes ......... 63,996 54,940 
9 months’ surplus .......... 1,019,915 924,420 


PHILADELPHIA COMPANY. 
The report of the Philadelphia Com- 
pany and affiliated corporations for the 
month of June compares as follows: 


1913 1910 
June gross ................. $1,557,660 $1,681,626 
Expenses 4. haviaececccdoke ows 1,920,065 944,400 
June net ................. 537,599 737,226 
Other income ............... 199,972 183,185 
Total income ............ 736,667 920,411 
Chargës 054 es 2545 Few awenn 590,633 576,592 
June surplus ............. 146,034 348,819 
DETROIT UNITED RAILWAY. 
h . . 
The report of the Detroit United 
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Railway Company for the month o: 
June and six months ended June 30, 
1911, compares as follows: 


Nore $ esti 
OSS a E ene E E waa $ 893,250 A 

R EEEE A aun wenn 563,512 512,996 
June net ....sassssesesces 329,737 318,476 
Other income ....essesessse 16,478 12,436 
Total income ............ 346,215 330,912 
Charges and taxeS.......... 177,178 168,530 
June surplus ............. 169,037 162,38f 
6 months’ groSs ............ 4,768,049 4,344,067 
Expenses (2 6u554- toa eens 3,026,290 2,770,784 
6 months’ net ............ 1,741,759 1,573,282 
Other income ............6-. 85,451 74,068 
Total income ........+.65. 1,827,210 1,647,351 
Charges and taxes.......... 1,057,277 973,057 
6 months’ surplus ........ 769,932 674,293 


NASHVILLE RAILWAY & LIGHT. 
The report of the Nashville Railway 
& Light Company for the month of 
June and six months ended June 30, 
1911, compares as follows: 


1911 1910 
June gröSS 42 eiGiiw vies seteaves $157,570 $157,426 
Expenses and taxes ,......... 94,056 91,576 
June Net ...ssosssseseeseses. 63,514 65,851 
Depreciation and preferred div- 
idend charges ............. 48,989 48,769 
June surplus ............005. 14,525 17,082 
6 months 8ross ............... 952,118 887,953 
Expenses and taxes .......... 564,045 516,589 
6 months net ............... 388,073 371,365 
Depreciation and preferred div- ’ 
idend charges ............ 292,191 291,195 
6 months’ surplus ........... 95,882 80,170 


BINGHAMTON RAILWAY. 
The Binghamton Railway reports for 
the year ended June 30, 1911, compared 
as follows: | 


1911 1910 
G OSS aena barca nd aa ae ether. $372,211 $349,186 
INGL: iicGew Gaeedd bea tawe-iweeaa take 159,684 148,933 
PULDIUS oy caress Dake ee oka Canta eacs 48,904 40,505 
J e—a 


General Electric Company’s Business. 


General Electric’s business has fallen 
off slightly the past two months, as is 
usual during the summer. Orders for 
large work are scarce, thus forcing the 
company into the field of smaller prod- 
uct. Demand for electrice fans this 
summer has been unprecedented, this 
helping to keep the plants of the com- 
pany operating to a fair percentage. 

Although the earnings of the Gen- 
eral Electrice Company would warrant 
an increase in dividends, it is not likely 
that this will be done. With indus- 
trial conditions as they are at present, 
officials feel that it would be injudicious 
to increase payments on the stock. Pres- 
ent trust legislation also has a great 
deal to do with this. 

There have been several of the sub- 
sidiaries including the Sprague Con- 
pany taken into the company more 
fully, so that the earnings will appear 
with those of the parent company. 
Heretofore the latter has controlled by 
stock ownership alone. 

Since the patents held jointly by the 
General and Westinghouse companies 
have expired, each company is working 
independently of the other, 


: 
| 
| 
| 
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New Electrical and Mechanical Apparatus and 


A Thermometer Invention. 

A thermometer for the indication of 
exceedingly fine differences in tempera- 
ture and hence termed a micro-thermo- 
meter, has been invented by Louis V. 
King, of McGill University (Canada). 
The principle underlying the thermo- 
meter is that variations in the resist- 
ance of a coil of wire serve to indicate 
the changes of temperature of the me- 
dium in which the instrument is im- 
mersed. The coil has a resistance of 
125 ohms. It consists of 250 feet of 
pure iron, silk-covered wire wound on a 
copper cylinder. The thermometer is 
specially designed for the measurement 
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Appliances. 


Large Dimmer Equipment for Russian 
Theater. 

The accompanying illustrations show 
the front and back view of a dimmer 
bank recently shipped from the factory 
of the Cutler-Hammer Manufacturing 
Company, of Milwaukee, to St. Peters- 
burg, Russia. This bank consists of 
fifty-four dimmers or sixty-eight plates 
but is designed for a total capacity of 
140 dimmers, 172 plates. The dimmers 
are arranged in an J-beam frame work 
and driven from operating levers 
mounted in another frame work. One 
shaft for controlling each color (white, 
red, blue and green) is provided and 
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FRONT VIEW. 


of temperatures on the side of a vessel 
and consequently the coil of wire is 
inclosed in a second copper cylinder 
and the whole is made water tight. 

Use of this thermometer has been 
made in detecting the approach of ice- 
bergs. Up to the present time the meth- 
od of taking temperatures has been to 
dip water up out of the sea and test as 
quickly as possible. This means that 
continuous measurements cannot be 
taken. With the new invention, how- 
ever, by attaching an instrument simi- 
lar in action to the oscillagraph a con- 
tinuous curve is drawn and the slightest 
changes in temperature can be instantly 
noted. 


bf 


an extra one for the orange lamps that 
will be added later. 

One unique feature is the use of 
sheet-steel panels instead of marble 
switchboard panels. This makes un- 
necessary the use of wooden switch- 
board templets and makes shipping 
easier. The hand-wheel shown at the 
bottom of the front view, moves the 
two rods vertically in opposite direc- 
tions through worm-gear and bell 
eranks. The master levers may be set 
so as to interlock with either of the 
rods, dimming or brightening as de- 
sired. Dimming of one color and 
brightening of another can be avcom- 
plished noiselessly, conveniently and 
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with fine variations of lamp brilliancy.. 
For further convenience each dimmer 
plate is provided with its own individ- 
ual operating lever. Master levers for 
handling all plates of any color are 
also provided. Cutler-Hammer ‘‘Sim- 
plicity’’ type dimmers have been in- 
stalled in several European countries 
during recent years, displacing the 


water-rheostat dimmers and other large: 


resistance banks that have been in use 
on the Continent. 
— 
New Substation Apparatus. 
The North Side Hydro-Electrie Com- 
pany, subsidiary to Caroline Power & 


BACK VIEW. 


Light Company, which is to distribute 
the Blewett Falls energy, has pur- 
chased from the General Electric Com- 
pany, for its switching and substation 
at Method, four 2,750-kilovolt-ampere 
single-phase transformers for stepping 
the voltage down from 100,000 to 
60,000 volts, with complete equipment 
of switches, ete., also three 1,250-kilo- 
volt-ampere single-phase water-cooled 
transformers for Henderson substation, 
for stepping the voltage from 60.000 to 
22.000 volts for distribution at Hender- 
son. 

The above includes a complete switeh- 
board and miscellaneous equipment for 
the Henderson substation. 


` 
lope. 
ie 
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ABolites. 

W. C. Hine of Cleveland, O., who for 
many years has been prominently iden- 
tified with the development and man- 
ufacture of lighting fixtures, has re- 
cently developed and patented a line 
of Universal holder sockets. In a word, 
the holder socket is a simple unit taking 
the place of socket, shade holder and, at 
the same time, performing the func- 
tion of a fixture for single-unit illumi- 
nation. 


The Adams-Bagnall Electric Com- 


CROSS SECTION OF PENDANT ABOLITE 


pany, of Cleveland, has secured from 
Mr. Hine an exclusive license to man- 
ufacture and sell the line. 

This company has applied the princi- 
ple to commercial and industrial light- 
ing units and is manufacturing and sell- 
ing them under the trade name, ‘‘ ABol- 
ites.” A short outline of characteristic 
features will undoubtedly be of inter- 
est, 

To obtain scientific illumination, it 
has always been necessary to obtain 
Proper relation between lamp and re- 
flecting surface. On account of differ- 
ent lengths of bases in Mazda lamps, it 
has been necessary to attach several 


— 


25-WATT BOWL TYPE. 


kinds of separable holders to a regula- 
ton Edison socket. The reflector in 
turn wag Suspended from the holder. 
Pee es construction character- 
the ABolite is the provision of 
a meta] Support for a reflector to re- 
a variable holders. To this is ap- 
ei the cardinal Principle of a pat- 
ashe Ce device attached to a 
i _ Porcelain Teceptacle. When 
€ positioning yoke is thrown down- 
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ward, the lamps and reflector are in the 
position obtained by use of ‘‘O”’’ holder. 
When thrown upward, the ‘‘H’’ posi- 
tion is obtained. These two positions 
or intermediate ones are possible in 


250-WATT EIGHTEEN INCH DOME. 


ABolites designed for reflectors with 
2.20-inch fitters, that is for lamps of 25 
to 100 watts inclusive. i 
The same principle applies to reflec- 
tors with 3.25-inch fitters, i. e., 150 to 
500 watts inclusive. Two pendant (2.25 
and 3.25-inch) and two ceiling (2.25 
and 3.25-inch) ABolites take care of 
practically all single-light illumination 
requirements on all lamps 25 watts to 
500 watts inclusive. This obviates the 
necessity of carrying a large and diver- 


CEILING ABOLITE. 


sified stock of lighting fixtures and ac- 
cessories. 

A complete industrial ‘‘ABolite’’ is 
made up of two parts, the universal 
holder socket and the scientifically de- 
signed steel reflector. The following 
table outlines the salient features of the 
industrial ‘‘ABolite,’’ (1) positioning 
device provides for O, H and A posi- 
tions; (2) eliminates all separable hold- 


ers; (3) one holder socket universal for 
all lamps, 25 watts to 500 watts inclu- 
sive; (4) all weight suspended from 
holder socket itself; (5) reflector re- 
moved for cleaning without breaking 


283 


any wire connections or disturbing the 
holder socket already in place; (6) in- 
tensive and extensive illumination ob- 
tained with the same ‘‘ABolite’’ by 
simply changing positioning device; (7) 
larger or smaller units can be substi- 
tuted for those in place without touch- 
ing the holder socket already in place. 

In connection with this line, the Ad- 
ams-Bagnall Electric Company has es- 
tablished a department of ‘‘ Efficiency 
Engineering’’ for the purpose of study- 
ing industrial conditions and co-oper- 
ating with industrial managers in bring- 


60-WATT BOWL TYPE. 


ing their illumination to a plane where 
labor efficiency and factory output will 
be greatly increased. 

The work of this department is part 
of the general efficiency movement just 
launched, and the initiative taken by 
this company in the establishment of 
such a department will do much toward 
improving general industrial-lighting 
conditions. 

ee 
Copper-Clad Wire. 

The commercial value of copper-clad 
steel wire for telegraph service was 
brought out in a report of Frank F. 
Fowle, consulting engineer, under date 


<< 


—— 


PENDANT ABOLITE. 


of June 1, 1911, to the Duplex Metals 
Company, of Chester, Pa. Copper-clad 
steel wire for telegraph service can be 
considered almost exclusively with ref- 
erence to the closed-circuit Morse Sys- 
tem, manually operated, which is em- 
ployed in America far more extensively 
than any other. 

This system as a whole embraces 
three kinds of transmission, simplex, 
duplex and quadruplex. The require- 


i 
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ments for line conductors in each case 
are not alike owing to differences in 
oper:ting currents, relay types and bat- 
tery arrangements, but under average 
commercial conditions the duplex re- 
quires less conductivity than the sim- 
plex and the latter less than the quad- 
ruplex. 

The basic requirements for commer- 
cial transmission are twofold: First, 
the strength of signals must be suff- 
cient to operate the relays firmly and 
rapidly; and, second, the speed must 
be fully equal to the highest rate of 
hand-sending. 

Every telegraph circuit possesses the 
following electrical properties, com- 
bined in different relative magnitudes 
according to the type of construction : 
(1) resistance, (2) inductance, (3) ca- 
pacity, (4) leakage. 

Lines of open wire have more or less 
resistance, according to size and mate- 
rial. Their inductance is negligible for 
present purposes and the capacity is 
comparatively low. The leakage, how- 
ever, varies greatly with the state of 
the weather. 


The strength of signals is dependent 
almost entrely on the resistance and 
the leakage, but the speed is limited by 
the capacity. In cable transmission the 
effect of capacity is very prominent, 
while the leakage is practically nothing ; 
but in lines of open wire the situation 
is reversed, and the small amount of 
cable ordinarily present does not mate- 
rially affect the case. Here the leak- 
age fixes a much lower limit of trans- 
mission distance than capacity, and 
strength of signals rather than speed 
becomes the main consideration, 

An increase in either resistance or 
leakage decreases the efficiency, and 
conversely an increase in conductivity 
or insulation resistance increases it. 
Within approximate limits, the efficien- 
cy remains unchanged so long as the 
product of resistance and leakage con- 
ductance is the same, or constant. 

Uninterrupted service is commercial 
lv essential, and as the most severe con- 
Citions are imposed by the maximum 
devree of leakage only the minimum 
value of insulation resistance need be 
© stdered. This varies somewhat ac- 
cording to locality and the type of ìn- 
sulators employed, but a safe average 
minimum is one-fourth of a megohm per 
mile. 

The normal operating current in a 
telegraph line is about fifty milliam- 


peres, for simplex transmission. When 


the line is fairly well insulated, as in 
dry weather, the minimum current is 
practically nothing. In this case the 
relays operate on q margin substantially 
equal to the full operating current. But 
as soon as any leakage appears the 
minimum current commences to have an 
appreciable value, and increases with 
the leakage. At the same time the mar- 
gin decreases, and with it the force 
which operates the relays. The limit is 
reached at the lowest safe margin for 
commercial operation of the relays. 

Assuming that the minimum insula- 
tion resistance is one-fourth of a meg- 
ohm per mile, and taking the operative 
eharacteristies of 150-ohm standard re- 
lays, the operative limits of distance 
with line wires of different resistances 
are given in the table below, for sim- 
plex transmission. 


Resistance Per Limit of 


Mile of Wire Distance 
in Ohms. in Miles. 
2 597 
3 510 
4 450 
6 376 
8 331 
10 299 
15 248 
20 217 
25 195 
30 179 
40) 156 
50 140 


Taking the weight of the mile-ohm at 
sixty-eight degrees Fahrenheit, as 895 
pounds for hard-drawn copper, 2,075 
pounds for copper-clad steel and 5,600 
pounds for B. B. iron, the resistance per 
mile and the operative limits for vari- 
ous sizes are those given below. 


Copper. Copper Clad. B. B. Iron. 
Gauge. (B & 5S) (B& SS) (B. W.G.) 
No. Ohms. Miles. Ohms. Miles. Ohms. Miles. 
6 oe aS) 5.32 397 9.49 306 
fi 2.69 535 6.72 358 12.19 274 
S 3.39 485 8.47 322 14.36 253 
9 4.28 437 10.70 290 17.54 9299 
10 5.39 395 13.47 261 21.71 204 
11 6.78 357 17.00 235 97.19 187 
12 eol 221 21.40 211 32.94 12 
15 10.81 289 PB 4 ISR 43.40 150 
14 13.04 260 34,02 169 56.55 


It would be possible, however, with 
higher insulation resistance, to increase 
the wire resistance without cutting 
down the distance. For example: the 
limit of a four-ohm wire is 450 miles, 
but with an insulation of one-half meg- 
ohm per mile an eight-ohm wire would 
operate the same distance; and with one 
megohm a sixteen-ohm wire would suf- 
fice. 

The natural field for copper-clad steel 
will appear from the following table of 
estimated first cost and annual charges, 
per mile of wire. The base price of 
copper has been taken at 13.5 cents per 
pound, copper-clad at 11.95 cents net, 
and B. B. iron at 3.25 cents. Allowances 
have been made for the cost of string- 
ing, and for the serap value of copper 
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and copper clad. The life assumed for 
copper and copper clad is fifty years, 
and for iron twenty years. 


First Cost. 


Cop- Copper Annual Charges. 


Y Iron. Cop- Co 

Gauge p per. Clad. (B. W: ner ae a Ww 
6 $65.88 Se rA a (Ea sy On 
o + i. QD 
i Bi S38. 45.74 23.48 7547 pe ny oo 
S 444d 88.04 2111 447 429 358 

a et 32.11 18.64 3.94 3.79 329 

tl 33 Ziz 25 17.14 3.50 3. 38 3.11 

11 26.82 23.51 15.38 BAT 3.07 230 
Bc Ae 2044 14.38  Z88 281 ag 
3 20.21 18.16 13.27 L68 262 Gg 

l4 17.79 16.16 12.39 250 245 24 


General experience shows that copper 
smaller than No. 9 B. & S. is unreliable 
mechanically. This size has an elastic 
limit of about 210 pounds and a tensile 
strength of about 620 pounds. But No. 
12 B. & S. copper clad has an elastic 
limit of approximately 250 pounds and 
a tensile strength of 510 pounds. 

While copper clad is the most econom- 
ical conductor for lines shorter than 300 
miles, ıt has a higher resistance than 
copper and in comparison requires a 
higher voltage for operation. But af- 
ter due investigation it will be found 
that the increase in cost for higher volt- 
age of supply is much less than the 
saving in annual charges on the line 
wire. 

The range of economical use for cop- 
per clad can be extended in two ways. 
First, wherever automatic repeater sta- 
tions can be installed near the middle 
of the line, the range can be increased 
to more than 500 miles, or nearly dou- 
bled, for less annual expense than a 
straight circuit of mechanically safe 
copper. Second, by the use of more effi- 
cient insulators, so as to decrease the 


leakage, the range can be extended 
even farther. 


—— 


New Condensing Equipment. 

A development of considerable im- 
portance in its bearing upon large cen- 
tral-station work, is to be noted in a 
recent order placed with the Westing- 
house Machine Company, which includ- 
ed a No. 20 twm-type Le Blane con- 
denser. This unit which is simply a 
combination of two No. 20 standard 
Westinghouse Le Blane outfits, 1s 
equipped with two sets of air and cir- 
culating pumps mounted on a common 
shaft. Couplings at each end of the 
latter provide for either turbine or mo- 
tor drive. The condenser is designed 
to handle approximately 8,000,000 
pounds of water per hour, and will 
operate in connection with a 12,000-kilo- 
watt turbine in the Manchester Street 


plant of the Rhode Island Company, 
Providence, R. I. 
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The Electro-Bessemer Furnace. 

The Electro-Bessemer furnace shown 
diagrammatically in the accompanying 
illustrations combines in principle the 
cheap and rapid operation of the ordi- 
nary Bessemer furnace, while the dis- 
advantages of lack of uniformity is en- 
tirely overcome by applying the elec- 
trical process of final refining. 

Tke Electro-Bessemer furnace is a 
closed vessel, having an opening in one 
side. through which the charge may be 
introduced and slags added and with- 
drawn. It is mounted on. bearings of 
ample size, and is capable of beng tilted 
within an angle of rather more than 
180 degrees, the motive power being 
either electric or hydraulic, with suit- 
able gearing interposed. One end of 
the furnace is fitted with blast tuyeres 
for blowing. At the other end of the 
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DIAGRAM OF FURNACE. 


vessel electrodes are arranged, entering 
through the furnace wall, and being ad- 
justable by any of the ordinary inde- 
Pendent methods—either electrical or 
mechancial, A tapping hole is pro- 
vided at this end of the furnace, which 
may be used for the removal of the fin- 
shed product, if desired. Samplings 
may be taken from the charging open- 
ing, which opening might also be used, 
if desired, for pouring the molten metal. 
The electrodes are fitted with cooling 
Jackets of cold air or water. 

The process is simple in the extreme, 
being briefly as follows: The furnace 
's pre-heated in the ordinary way, and 
is then charged with molten metal di- 
rect from a cupola or blast furnace 
mixer, the furnace being tilted into an 
horizontal Position. It is then brought 
to a vertical position, the ‘‘Bessemer’’ 
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portion containing the charge. The 
blast comes into action automatically as 
this position is gained, and the process 
of conversion proceeds as in the ordi- 
nary Bessemer converter. Meantime, 
the ‘‘Electric’’ portion of the furnace 
is heated by the hot gases, ete., result- 
ing from this process, and for the ulti- 
mate removal of which gases ample pro- 
vision is made. On the completion of 
this part of the process the furnace is 
tilted, and the metal transferred to that 
end which is provided with electrodes. 
Current is switched on, and the refin- 
ing operation continued to any desired 
extent. Both arc and resistance heat- 
ing are obtained in the furnace. 

It will therefore be seen that by 
means of this invention the trouble, 
expense and loss of heat arising from 
the transfer of molten metal to the elec- 
tric furnace in the ordinary duplex 
process of refining blown Bessemer 
metal electrically is saved. 

The Electro-Bessemer furnace may be 
either basic or acid lined; if it is basic 
lined it is possible to start with impure 
basie Bessemer pig-iron, and to produce 
a finished steel of better analysis than 
the best acid open-hearth steel. If the 
furnace has an acid lining, chemical re- 
fining of the blown metal will not take 
place, but the killing of the metal by 
heating in the ‘‘Electric’’ end of the 
furnace results in the production of 
particularly sound castings and ingots 
free from blow-holes. The average spe- 
cific energy consumption is well below 
200 kilowatt-hours per ton of steel pro- 
duced. Verdon, Cutts & Hoult, Shef- 
field, Eng., are the makers. 

———_sa--o____- 


Western Electric Switchboard to Be 
Installed at West Point Military 
Academy. 

The Western Electric Company re- 
cently sold to the United States Gov- 
ernment a complete central-battery ex- 
change equipment to be installed at 
West Point, New York. This equip- 
ment consists of a multiple switchboard 
with a capacity of 3,000 common-bat- 
tery lines, together with frames, racks, 
a complete power plant and 25,000 feet 
of paper-insulated, lead-covered under- 
ground cable. In addition to this, the 
contract calls for all the necessary 
telephone sets, protectors, outside dis- 
tributing wire and the installing and 

connection of the underground cable. 

This switchboard, which will serve 
all the territory covered by the Mili- 
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tary Academy and the United States 
Army Post, will be equipped for long- 
distance connection. Toll lines will 
connect with the New York Telephone 
Company’s office at Newburgh. Tele- 
phones will be installed in the officers’ 
quarters, stores, all the academy build- 
ings and executive offices. It is inter- 
esting to note that men operators will 
be employed. 
—___+--____. 

New Holophane Advertising Book. 

‘* Ad-Hints,’’ a little booklet of adver- 
tising inspiration, is the title of a 
pamphlet recently issued by the Holo- 
phane Company, of Newark, O., for 


Is your house really lighted 
from top to bottom or do you 
still have to take a candle 
or lamp when you go to 
the attic or cellar at night? 


A great many people who have electricity in the t of 
the house have no Fight in cellar or attic beci us it is ikon 
needed, but—when you do need it you need it badly 
One incandescent me set in a Holophane Reflector 
will give sufficient light for the darkest. cellar or attic. 
Holophane Reflectors are especially adapted to lighting 
places of this sort as they control the light rays so that 
every ray is utilized. Wouldn't it be a convenience if you 
could turn a switch and light your cellar or attic ore 
entering? t means an end to dangerous matches and 
flames—it means that you no longer need stumble against 
boxes and bark your shins in the dark 
e would like to tell you more about electric lighting 
more about the wonderful light-saving Holophane 
May we send a representative to see you: 


(Imprint) 


WO ——————E— es 


Newwgager Ad Ke D a 
f Type used—24 pt. Caslon Old Style: 
12 pt Scotch Roman / 


SAMPLE ADVERTISEMENT. 


distribution among central stations and 
contractors to be used as suggestions 
for their local newspaper advertising. | 

The book contains ten electric light- 
ing advertisements, with appropriate 
cuts, and is prefaced by a number of 
short, pithy ad-hints, such as: “If you 
want to know how bad your company’s 
advertisements are, read two or three 
of them aloud to your ‘best girl,’ or 
the chauffeur, or a foreigner, or try to 
explain them to the bahy. However, 
do not try this experiment unless you 
are feeling very, very strong.’’ 

The advertisements which were pre- 
pared by the Rae Company, each deal 
with the lighting of some part of the 
home, from the front porch to the gar- 
age or barn, and are arranged for either 
single or double-column display. The 
Holophane Company supplies electro- 
types without charge. 


oo es imei 
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New Equipment for Yadkin River Pow- 
er Company. 

The Yadkin River Power Company 
has placed an order with the General 
Electric Company for three 6,000-kilo- 
volt-ampere water-wheel driven 4,000- 
volt generators; five three-phase 6,250- 
kilovolt-ampere transformers, 4,000- 
100,000 volts, and four 2,500-kilovolt- 
ampere transformers, 4,000-22,000 volts. 

The former transformers are for step- 
ping up the generating voltage to the 
transmission-line voltage of 100,000, 
while the latter are for stepping up the 
voltage to 22,000 for local distribution. 

The above apparatus is for use in the 
generating station at Blewett Falls on 
the Yadkin River. In addition to this 
apparatus, the order covers a large 
amount of switching and miscellaneous 
apparatus for complete 30,000-horse- 
power generating station. 


— i 


A Large Turbo-Generator. 
The accompanying illustrations give 
a good idea of a large turbo-generator 
which is being built by the Crocker- 
Wheeler Company, at Ampere, N. J., 
for the South Chicago plant of the Ih. 


into the rotor, the air being discharged 
through ventilating ducts. The air from 
the rotor passes through the stator 
ducts and through the heads of the sta- 
tor coils into the stator where it 1s 
guided around the core in ample space 
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protected by manganese-bronze rings, of 
which the fans are cast as an integral 
part. The slots are covered by man- 
ganese-bronze wedges in the higher- 
speed rotors and brass wedges in the 
lower-speed rotors. As a result the ro- 


nois Steel Company. This generator is 
rated at 3,400 kilovolt-amperes, 6,600 
volts, twenty-five cycles, three phase. 
The weight of the stator is 92,000 
pounds. At the high speed of rotation 
at which the generator operates the 
stresses produced in the windings and 
other parts are very great and special 


LARGE TURBO-GENERATOR-ROTOR REMOVED. 


and discharged below the turbo. This 
ventilation secures an unusually cucl 
machine. 

The rotor is provided with radial 


tors are exceedingly strong and are sub- 
jected to a safe over-speed test in the 
shop before they are shipped. Great 
care is taken in balancing the rotor. 


attention has been given to providing a 
large factor of safety to cover these 
stresses. D’ 


slots, although the conical shaped co1's 
are more expensive than straight side 


The stator coils are form-wound and 


placed in open slots, which are covered 


coils which might be used with parallel by wooden wedges. The large air-gap 


ROTOR. 


The matter of ventilation is extremely 
important, and special attention has 
been given to this. The high speed of 
rotation, however, materially assists in 
solving the ventilation problem. Spe- 
cial fans are provided at the ends of 
the rotor, these fans drawing the air 
current from the outside along the si:aft 


CHARACTER OF WINDINGS 


slots. These conical coils consist of strip 
copper wound on edge in a special ma- 
chine which automatically gives great- 
er spread to the coil to each turn. 

The core of the rotor is built up either 
of steel punchings or of  nickel-steci 
disks, which give ample strength to this 
element. The ends of the rotor coils are 


used in turbo-alternators makes it un- 
necessary to use the standard C-W mag- 
netic bridges. The heads of the stator 
coils are securely fastened so as to 
withstand all strains due to short cir- 
cuits. In every way these machines are 
of rugged construction for very severe 
service. 
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Type JD Switchboards. 

The type JD panels manufactured 
by the Westinghouse Electric & Manu- 
facturing Company, are particularly 
adapted for the control of from one to 
three generators in small industrial 
plants or central stations operating low- 
voltage direct-current systems. The 
maximum capacity of a panel is 600 am-. 
peres and that of a board composed of 
these panels is 1,800 amperes, the num- 

ber of panels being limited to five. 
Each panel consists of a section of 
slate with a black marine finish, forty- 
eight inches high, varying in width ac- 
cording to the apparatus mounted there- 
on. The thickness of the slate is one 
and one-quarter inches for the two-wire 


4 


f 
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TYPE JD 


panels and one and one-half inches for 
the three-wire panels. It is mounted on 
an iron frame built of.one and one-quar- 
ter-inch gaspipe uprights, seventy-six 
and three-eights inches high, fitting in- 
to ornamental floor flanges by which the 
board is secured to the floor. A 
Wrought-ion strap is placed across the 
top of the board which insures the 
alinement and perfect rigidity of the 
panels. Wall braces may be secured to 
this strap at any point along the switch- 
board, a suitable number of wall-brace 
ends heing furnished with each switch- 
board. 

The two-wire switchboards | are 
equipped with the well known type K 
meters up- to 400 amperes capacity, 
— which size, type D ammeters are 
used. 


Three-wire switchboards are equipped 
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with the newly developed seven-inch- 
diameter type SL ammeters which are 
of the permanent magnet, open face, 
long scale type. Shunts for mounting 
on the generator frame are provided 
with the generator panel. . 
A type SL voltmeter on a swinging 
bracket is provided with each three- 
wire switchboard and each generator 
panel has an eight-point voltmeter re- 
ceptacle by means of which the volt- 
meter may be connected to indicate the 
voltage of the generator or the voltage 
between the neutral and either side of 
the circuit. 4 A 


In order to meet the special require- - 


ments of the Board of Fire Underwrit- 
ers, and also to give as large a variety 


t, 
N 


~ 


PANEL. 


of arrangements of apparatus as possi- 
ble, these panels are supplied with au- 
tomatic protection as follows: two-wire 
generator circuits; (a) single-pole type 
CC carbon circuit-breakers or (b) in- 
closed fuses mounted on the front of the 
panel. 

Two-wire feeder circuits; (a) single- 
pole type CC carbon circuit-breakers, 
(b) inclosed fuses mounted on the front 
of the panel, (c) inclosed fuses on slate 
bases, mounted on brackets on the rear 
of the panel. 

Three-wire generator circuits; by 
four-pole type CC carbon circuit-break- 
ers (one pole in the positive, negative 
and two equalizer leads). 

Three-wire feeder circuits; (a) two- 
pole type CC carbon circuit-breakers, 
(b) three single-pole type CC carbon 
circuit-breakers with a common-trip at- 
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tachment, by which all poles are tripped 
when any one trip coil is actuated (this 
attachment permits the breaker to be 
used as a combination switch and over- 
load circuit-breaker), (e) inclosed fuses 
mounted on the front of the panel, (d) 
inclosed fuses on slate bases mounted 
on brackets on the rear of the panels. 
An extra set of fuses is supplied with 
each panel equipped for fuses. The bus- 
bars are made of copper strap of suit- 
able cross section. 

The switches are all of the substantial 
Westinghouse standard  knife-blade 
type either single or double throw ac- 
cording to the service. 

Each panel is completely assembled 
at the factory and to simplify erection 
in the field a practical wiring diagram 
is supplied with each switchboard. 

J ——_4+-o—___—_ 
New Line of Vacuum Pumps. 

The accompanying illustration shows 
a new vacuum pump, suitable for vac- 


NEW VACUUM PUMP. 


uum house-cleaning plants of both the 
stationary and portable types, also for 
all purposes requiring a positive, steady 
vacuum, which has been perfected and 
is being placed on the market by Lei- 
man Brothers, 62 John Street, New 
York, N. Y. | 

The Leiman pump is claimed by the 
maker to be the only machine that takes 
up its own wear and hence after long 
usage will not leak. The pumps are 
constructed with curved wings held in 
position by centrifugal force, which are 
said to embody many inherent advan- 
tages. They may be operated by any 
available power, either water, gas, 
steam, electricity or wind. The Leiman 
pumps are made in seven sizes, and are 
guaranteed to maintain a vacuum of 
from one to twenty inches. 

| ——ee 

Electrically Driven Water Works. 

Electricity has been substituted for 
steam in driving the pumps at the wa- 
ter works of Lyons, France. 


er — — 
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A New Moisture-Proof Dry Battery. 

Where considerable moisture is pre- 
valent it sometimes happens that the 
eardboard cartons of dry cells absorb so 
much moisture that when the cells are 
placed side by side or on a metallic base, 
they become short-circuited. This 
causes them to run down and deteriorate 
quickly, thus necessitating frequent re- 
newals and an attendant maintenance 
expense. 

The Western Electric Company, real- 
izing this, has recently placed on the 
market a new, moisture-proof dry bat- 
tery. This cell has been designed es- 
pecially for use in mine, railway and 
general telephone service where the 
batteries are subjected to moisture. 
The new cell has the same high effici- 
ency, long life, high voltage and re- 
cuperative power which characterizes 
the standard ‘‘Blue Bell’’ battery. It 
differs from the standard cell in that 
the cardboard carton has been treated 
with a special impregnating compound 
which effectually prevents moisture 
from reaching the cell proper. This 
will give sufficient protection so that 
the life of the batteries used in damp 
places will be as great as that of the 
batteries used in any other magneto 
service under ordinary conditons. 


— eo 


Submarine Telephone Cable Between 
England and Belgium. 

The telegraph and telephone author- 
ities of England and Belgium have de- 
cided to lay a submarine telephone ca- 
ble between these two countries. It 
will be 49.7 miles in length and will con- 
tain gutta percha for insulating mate- 
rial. The cable will be phantomed and 
loaded so as to provide four independ- 
ent telephone circuits. 
ment of the Pupin coils will be similar 
to that in the English-French cable laid 
last year. The contract has been award- 
ed to Siemens Brothers, of London. 

l —__»-- o____- 

Reliance Automatic Time Switch. 

The accompanying illustration shows 
the simplicity of the mechanism of the 
Reliance automatic time switch which 
is being placed on the market by Re- 
liance Automatic Lighting Company, 
of Racine, Wis. 

The Reliance switch is made in nu- 
merous types for controlling one, two 
or three circuits, of any standard vol- 
tage, alternating or direct current. All 
types are 10 by 10 by 5.5 inches in size 
and weigh about fifteen pounds. The 


The arrange- 
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makers state that only the best mate- 
rials enter into the construction of 
these switches and a specially construct- 
ed eight-day clock mechanism with 
composition hair spring is used. The 


. standard finish is brilliant black enamel, 


cast-iron case. 


Some of the many uses for Reliance 
time switches are: To control show- 


MECHANISM OF TIME SWITCH. 


window lighting; to control electric 
signs; to control show-case lighting; 
to control apartment house hall lights; 
to control motors running at predeter- 
mined periods; to control isolated street 


lights ; to control burglar alarms, ete. 


A Novel Freight Car. 

The ear here: illustrated is one of 
three of entirely new design, just de- 
livered to the Westinghouse Electric & 
Manufacturing Company. This com- 
pany has made it a practice to ship its 
large transformers completely assem- 
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of 70,000 pounds, but even they were 
inadequate for the dimensions of 2,000- 
kilowatt tubular transformers such as 
the one here shown, of which fifteen 
were ordered at one time by the South- 
ern Power Company. 

The new cars were built by the Atlas 
Car & Manufacturing Company of 
Cleveland, O.; the design is the joint 
product of co-operation between West- 
inghouse engineers and those of the car 
company, and the completed design 
had the approval of the Pennsylvania 
Railroad engineers. 

The resultant car is entirely of steel, 
thirty-five feet five inches long, and has 
a capacity in the well of 150,000 
pounds, or seventy-five tons. For a 
load that can be spread over the entire 
car, on the end platform as well as in 
the center, the capacity is 205,000 
pounds. Notwithstanding this great 
capacity, the surfaces of the floor in 
the well is but two feet two inches 
above the top of the rails, giving a 
maximum amount of clearance under 
bridges. 

The car frame is of heavy steel gir- 
ders. The trucks have a capacity of 
205,000 pounds, with journals six by 
eleven inches, thirty-three-inch wheels 
of rolled steel, and M. C. B. sptings of 
extra large capacity. Center plates are 


SPECIAL TRANSFORMER CAR. 


bled, ready for installation and imme- 
diate use on arrival at their destina- 
tion. l 

The steady increase in capacity, size 
and weight of these transformers, ren- 
dered this mode of shipment more and 
more difficult, and special ‘‘cut-out”’ 
steel cars, with strong central floors 
suspended at about axle height from 
heavy side frames, were built for the 
Westinghouse Company some time ago. 
These cars had a capacity in the well 


wrought steel. Each car is equipped 
with Westinghouse air brakes, West- 
inghouse friction draft gear and M. C. 
B. automatic couplers. 

Thé transformer shown is of the oil- 
insulated, tubular self-cooling type, of 
2,000-kilowatts capacity, sixty cycles, 
101,200 volts, and is for the Southern 
Power Company’s station at Newberry, 
S. C. As loaded on the car, the ex- 
treme top part of the transformer stood 
sixteen feet above the tops of the rails. 
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COMMISSION NEWS FROM NEW YORK. 
(Special Corrcspondence.) 


The Public Service Commission, Second District, has received 
a complaint from the chamber of commerce of the Village of 
Gouverneur alleging that excessive rates are charged by the New 
York Telephone Company to its subscribers in that village. It is 
also stated that uniform rate for residences is not maintained and 
that a rate varying from $12 to $18 per year is charged for the 
same class of service. The Commission is asked to make an order 
requiring the company to maintain a residence rate of $12 per 
year and a business place rate of $18 per year. 

The Public Service Commission, Second District, has author- 
ized the New York, Westchester & Boston Railway Company to 
issue its first and refunding mortgage upon all its property, assets, 
etc., to secure an issue of gold bonds to the aggregate amount of 
not exceeding $60,000,000. The company is authorized to issue 
presently bonds to the amount of $20,100,000 to mature on the first 
day of July, 1946, and to bear interest at not exceeding five per 
cent, payable semi-annually. The proceeds of the bonds are to 
be used to refund at par the bonds of the New York, Westchester 
& Boston Railway Company, secured by its mortgage of October 
1, 1904, to the amount of $16,200,000; to refund at par the princi- 
pal of bonds secured by the first mortgage of the New York & 
Port Chester Railroad Company dated June 1, 1907, $100,000: for 
the purpose of acquisition of real estate and construction. of the 
branch road of the company from Mt. Vernon to White Plains as 
previously authorized by the Commission, $3,800,000. The previous 
authorization of the Commission allowing the issue of $5,000,000 
of bonds under the mortgage of October, 1904, is revoked. 

A complaint has been received by the Public Service Commis- 
sion, Second District, from the Board of Supervisors of the County 
of Orleans and the Board of Trustees of the Village of Albion pro- 
testing against the raise in rates by the New York Telephone Com- 
pany in Albion and vicinity. The complaints state that the com- 
pany has raised the telephone rental for business places from 
$2.00 to $2.50 per month and for residences from $1.00 to $1.25 per 
month, and that the service furnished is unsatisfactory and does 
not Warrant the increase in rates. The complaint has been served 
upon the company and an answer required within twenty days. 


COMMISSION NEWS FROM WISCONSIN. 


(Special Correspondence.) 


The committee of the Illinois Legislature authorized to visit 
the states where public-utility commissions are exercising control 
over public-utility rates and service has been in Madison during 
the past week holding meetings with members of the Wisconsin 
Commission and investigating the work of the Commission. The 
members of the committee were especially impressed with the free- 
dom of the Wisconsin Commission from political interference and 
were interested in the views of the members of the Commission 
as to the desirability of two commissions in Illinois. Mr. Roemer 
of the Commission stated to the committee that if a separate com. 
mission were organized for Chicago this commission should be 
appointed by the Governor and should be free from all connections 
with the city government. l 

The Commission has recently given out its decision in the case 
of the City of Beloit against the Beloit Water, Gas & Electric Com- 
pany. The complaint involved both rates and service of all three 
utilities. The decision is a very exhaustive statement of all the 
facts as the Commission found them. The company has two sched- 
ules of rates for electricity, one being called the “residence rate” 
and the other the “business rate.” ‘The residence rate reads a3 


follows: 
First 25 kilowatt-hours, 15 cents per kilowatt-hour (net), 
Second 25 kilowatt-hours, 12 cents per kilowatt-hour (net). 
Third 25 kilowatt-hours, 8 cents per kilowatt-hour (net). 


All over 75 kilowatt-hours, 6 cents per kilowatt-hour (met). 
‘ Fe second rate which all consumers in the down town district 
ad the option of choosing was as follows: 


$1 re fixed charge of 10 cents per month per 55-watt lamp or less plus 
‘14, less 25 per cent discount. 


= A current charge uf & cents per kilowatt-hour. A discount of 25 
be Sant on. the current charge for prompt payment. The minimum bill 
S the fixed charge. 


i The Commission found that the rate schedule was unjust to 

e residence and other small consumers and stated: “It is ap- 
EN that the reduction which can be made to electric consumers 
me must largely be given to those who have been paying 
peta the so-called residence rate. No facts have been found in 
ee with this or other investigations of utilities of this 
. Which warrant the giving of lower rates to business consum- 

S than to residence consumers under the conditions which pre- 
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vail in Beloit. The facts show quite clearly that the residence con- 
sumers in Beloit have been compelled under the existing rate 
schedule to bear more than their proper share of the cost of the 
service rendered. Current has been sold to large business users at 
rates so close to, if not actually below, the cost, that residence 
and other small consumers have been forced to return to the plant 
most of the profits of the business as a whole. Such a condition 
is not uncommon in the electric utility business or in other utilities. 
In the case of Beloit this situation is found in all three depart- 
ments of .ae respondent business. Such a policy has apparently 
tended to prevent even a reasonable development of the residence 
business. That this class of business is profitable when properly 
developed has been demonstrated repeatedly.” 

The Commission presents a table showing a comparison of 
the development of business by all the electric utilities in cities 
of over 10,000 population in the state. A summary of the facts 
shown in the tabulation is given below. 


Maximum. Minimum. Av’ge. 


Light consumer# per 100 population...... 13.6 3.3 7.8 
Residence consumers per 100 population.. 9.9 1.3 4.8 
Power consumers per 100 population...... 1.2 125 46 
Total consumers per 100 population....... 14.35 3.57 8.43 
Average receipts per lighting consumer...$ 47.27 $22.35 $ 33.50 
Average receipts per power consumer..... 349.30 18.38 125.70 


Beloit showed a development of 5.8 lighting consumers per 
100 population, 2.6 residence consumers per 100, and total con- 
sumers of 6.07 per 100. The average yearly receipts per lighting 
consumer in Beloit were next to the highest in the list at $43.98. 
The decision shows a comparative study of the electric-consumer 
data of several of the Wisconsin cities, the twelve-month residence 
consumers being analyzed with special thoroughness. In the case 
of all the plants included in the study the plants had submitted 
cards showing for each consumer the monthly consumption, the 
monthly bill and the size of the installation and the class under 
which the particular consumer came. This data covered a year’s 
operation. 

The Commission ordered the company to discontinue its pres- 
ent rate for residences and other small consumers and to sub- 
stitute a schedule based upon the hours daily use of the active con- 
nected load. The classification of consumers according to active 
connected load percentages is practically the same as in the Madi- 
son case. The rate reads: 


Primary Rate: 12 cents net or 13 cents gross per kilowatt-hour for 
current used equivalent to or less than the first thirty hours use per 
month of the active connected load. 

Secondary Rate: 7 cents net or 8 cents gross per kilowatt-hour for 
additional current used equivalent to or less than the next Sixty hours 
use per month of the active connected load. 

Excess Rate: 4 cents net or 5 cents gross per kilowatt-hour for all 
current used in excess of the above ninety hours use per month of active 
connected load. 


The company is also ordered to make a canvass of all electric 
consumers in the city of Beloit to determine the connected load 
of such consumers and the company is further ordered to plainly 
state on the consumer's monthly bill the size of that consumer's 
connected load and the per cent which is considered active in com- 
puting the bill. 


LIGHTING AND POWER. 


(Special Correspondence.) 
MANCHESTER, IA.—The council voted to install electroliers 
on Franklin Street. c. 
MINDEN, NEB.—This city has voted electric light bond 
the amount of $15,000. S to 


FOND DU LAC, WIS.—The City Council voted to install a sys- 
tem of ornamental street lights. : 
ALICE, MINN.—This city is about to vote on an el cas 
and waterworks bond issue of $150,000. Serene ME 
ATLANTIC, JA.—The council is unable to financ j 
lation of electrolier system of lighting. e the E 
GLEN ULLIN, N. D.—An electric light plant will 
C. E. V. Draper, engineer, Mandan, N. D. ” be na 
FLORESVILLE, TEX.—J. H. Bell, of San Antoni P í 
an ice factory and electric light plant here. A 
MINDEN, NEB.—Bonds for $15,000 for th l 
municipal electric light plant have been voted. ON 4 i 
ANAHEIM, CAL.—Preparations are being n l 
lighting system for the streets of this place. lade for an electric 
issue of $3.500.000 for power-plant construction, 


LITTLE FALLS, MINN.—The American Engineering & Con- 


as authorized a bond 
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‘struction Company of Cleveland, O., has applied for an electric 
light, power and car franchise here. 

DES MOINES, IA.—There is an agitation for the installation 
of two blocks of electroliers on West Locust Street. 

KIRKWOOD, MO.—The city has decided to vote on bonds for 
$10.000 for the improvement of the electric light plant. 

PLANKINGTON, S. D.—A franchise has been granted to W. 
A. Kuntze for the installation of an electric light plant. C. 

NEW HAMPTON, Ia.—The council voted to install boulevard 
lights on Main Street. There will be thirty-six standards. C. 

FLORESVILLE, TEX.—J. H. Bell, of San Antonio, Tex., is 
considering the establishment of an electric light plant here. 


BROWNS VALLEY, MINN.—This city is about to vote on an 


issue of $10,000 in bonds to establish an electric light plant. 


SACRAMENTO, CAL.—The Sacramento Electric Gas & Rail- 
‘way Company has purchased a site for a new office building. 


MOBRIDGE, S. D—M. T. Woods, city auditor, will receive 
bids up to noon, August 7, for furnishing fourteen electric light 
‘Standards. C. 

ELLENSBURG, WASH.—It is proposed to issue bonds for 
$100.000 for the improvement of the municipal electric light plant 
here. C. 

ROCKFORD, ILL.—The Rockford Electric Company will run 


transmission lines to Forrest, German Valley and other towns in 
the vicinity. Z. 


MENARD, TEX.—E. C. Clark, of Chicago, ig arranging to in- 


stall an electric light plant, ice factory and a waterworks y a 
nere. 


BARABOO, WIS.—The special lighting committee of the coun- 


cil recommends the construction of a municipal street-lighting 
plant. 


GRASS VALLEY, CAL.—The street-lighting system at Grass 
Valley. Cal. has been changed from arc lights to tungsten 
lamps. A. 

DES MOINES, IOWA.—The Urbandale Improvement League 


is arranging for the installation of an electric light plant in Ur- 
bandale. 


GREAT FALLS, MONT.—The Great Falls Power Company is 


planning the construction of a power line to Billings, through Gu- 
dith Gap. 


EL DORADO, ARK.—The El Dorado Light & Power Company 


has been granted a new franchise, and new machinery will be 
installed. 


POCAHONTAS, IA.—A vote will be taken August 14 on issu- 


ing bonds for $11,000 for the construction of an electric light and 
power plant. C. 


PRATTVILLE, CAL.—The Great Western Power Company has 
acquired a site in this district, and contemplates the erection of a 
large power plant. A. 

EDWARDSVILLE, ILL.—One of the aims of the new Citizens’ 


Park Association, which soon will be incorporated, is the instal- 
lation of electric lights. 


POMONA, CAL.—The City Council has awarded a contract for 


fighting their city for a period of five years to the Southern Cali- 
fornia Edison Company. 


RAWHIDE, NEV.--The Ruwhide Queen Coalition Mines, Raw: 
hide, Nev., will abolish its present gasoline engines, and install 
electric operating equipment. 

WEBSTER CITY, IA.—The council appropriated $10,000 for 


the municipal electric light and power building for the construc- 
tion of which C. E. Atkinson has the contract. C. 


KIRKWOOD, MO.—A special election has been called for Aug- 
ust 19 to vote upon the proposition to issue $10,000 bonds for an 
extension of the municipal electric lighting plant. 


CONCONULLY, WASH.—J. D. Morton has been granted a fran: 
chise for an electric lighting system for this town and expects to 
have it in working order within the next few weeks. 


ARENZVILLE, ILL.—A stock company will be organized here 
{t is reported to provide water and lights for the village. The 


current will be brought by a transmission line running from Beards- 
town. 


JACKSONVILLE, IND.—The town board has notified the In- 
diana Electric Trasmission Company, which operates light and 
water plants here, that the systems and service must be immedi- 
ately improved. ; 

LAS CRUCES, N. M.—The $75,000 bond issue of the Las Cru- 
ces Electric Light & Ice Company has been sold and the proceeds 


will be used for extentions and additions, and to cover present in- 
debtedness. 


GOLDENDALE, WASH.—The Northwestern Electric Company 
is now at work on the dam and large power plant on the Big 
Klickitat River near this city, on which the company will spend 
about $600,000. 

JASONVILLE, IND.—The Reliance Engineering Company, 
which operates the water and light plants here, has been asked to 
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improve both plants so as to improve the service. 
pany has agreed to do. 


SAN FRANCISCO, CAL.—The Pacific Gas & Electric Company 
has commenced construction on a new power line from Electra to 


Sutter Creek, Cal, a distance of twelve miles. The estimated cost 
of the work is $25,000. A. 


ANGLETON, TEX.—The Angleton Gin & Power Company is 
installing a new cotton gin here. The plant will also provide 


power for an electric light plant and ice factory which the com- 
pany will install later. D. 


SPRINGFIELD, ORE.—A new street-lighting system will be in- 
stalled here. Megnectite arc lights will be used in the business dis- 


This the com- 
S. 


trict, and tungsten lamps through the residential portion. The in- 


stallation will commence at once. A. 


ROLAND, IA.—J. A. Christian, city clerk, will receive bids up 
to 3 p. m., August 15, for the construction of an electric light sys- 


tem. Ames Engineering Company, engineer, Ames, Iowa. Grover 
& Wickham, consulting engineers. C. 


SHIRLEY, IND.—The business men of Shirley are installing 
poles, wires and apparatus necessary for the use of electricity 


for light and power. Current will be furnished by the Indianap- 
olis & New Castle Traction Company. S. 


LINTON, IND.—The City Council has decided to move and re- 
build the municipal electric light plant. The plant will be rebuilt 
almost in its entirety and considerable new machinery and appar- 
atus installed. The estimated cost is $10,000. 


PEORIA, ILL.—Ornamental lighting was given impetus when 
the city council passed a resolution that the city agree to furnish 
the current for cluster lights installed and that a fund for this 
purpose be included in the next appropriation oruinance. Z. 


NEW BRAUNFELS, TEX.—The taxpayers of New Braunfels 
have voted to issue $67,000 of bonds for the construction of a dam 
across the Guadalupe River here and other improvements. A hydro- 


electric plant and waterworks pumping station will also be installed 
at the dam. D. 


MITCHELL, IND.—James P. Goodrich and others, of Win- 
chester, Ind., have purchased the Mitchell Electric Light Plant, 
and will enlarge and improve the system. The purchasers will also 


install a new water works system to be operated in connection 
with the light plant. 


S. 

WARREN, IND.—The Town Board is preparing to install elec- 
trical apparatus for taking current from the high-tension lines of 
the Muncie, Bluffton & Eastern traction line to furnish a day 
current for Warren. The warehouses, stores, factories and news- 
paper offices will be supplied with current for power purposes. S. 

MARTINSVILLE, IND.—The city council is taking steps to 
improve the municipal lighting plant. The city has outgrown the 
present plant and an appropriation has been made to enlarge 
and improve it so that ample current will be supplied for years 


to come. Some new machinery and apparatus will soon be in- 
stalled. 


MISSION, TEX.—The Mission Land Improvement Company haa 
promoted the construction of a ,System of waterworks and the in- 
stallation of an ice and electric light plant. For the waterworks 
system a 50,000-gallon reservoir will be constructed and a 50,000- 


gallon steel standpipe erected. A pumping plant will also be in- 
stalled. D. 


SACRAMENTO, CAL.—The Sacramento Valley Power Com- 
pany is planning for the construction of a transmission system to 
the Shasta mining district, Cal., about fifty miles. The company 
also contemplates the erection of new power plants in this section. 
Herbert Fleishhacker, San Francisco, is at the head of the corpor- 
ation which controls this company. 


SUMMITVILLE, IND.—The town board having defaulted in the 
payment of amounts due the contractors who installed the light- 
ing plant here, the contractors have taken over the plant and will 
operate it. Current will be secured from the Indiana Union Trac- 
tion Company and many new street lights installed. The con- 
sumers will use meters and the rate is yet to be determined. S. 


MILFORD, MASS.—The Milford Electric Light & Power Com- 
pany has just begun extensive alterations to the wiring system on 
Main Street. The old single-phase system which has been in use 
for years, is to be replaced by a three-phase system. This, it is 
claimed, will give more regularity to the lights about town. Much 


improvement has also been made to the apparatus at the power 
house. 


AUSTIN, TEX.—The City Commission has accepted the prop- 
osition of the Hydraulic Properties Company of New York for the 
construction of a dam across the Colorado River and the installa- 
tion of hydroelectric plant. the agreed consideration being $1,600,- 
000. The proposed contract will be submitted to a vote of the 
pecple of the city for ratification or rejection. The date of the 
election has not yet been named. D. 


HOUSTON, TEX.—The City Council of Houston has granted 
a franchise to the Houston Electric Company and the Galveston- 
Houston Interurban Electric Railway Company for the use of 
streets of that city for their proposed lines. The franchise also 
gives the two companies the right to enter into supplemental con- 
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tracts with each other for the joint use of tracks in Houston. Both 
companies are owned by Stone & Webster, of Boston, Mass. D. 


FORT WORTH, TEX.—The Fort Worth Power & Light Com- 
pany. recently formed with a capital of $3,560,000, has taken over 
the holdings of what was known as the J. R. Nutt syndicate, em- 
bracing electric light plants, street railways and other valuable 
franchises. Among the directors of the new company are: J. R. 
Nutt, of Cleveland, O.; George T. Reynolds, T. B. Yarbrough, W. C. 
Stripling, John P. King, and A. J. Duncan, of Fort Worth. D. 


DEL RIO, TEX.—D. B. Chapin, who is promoting the construc- 
tion of a large dam across Devils River and the establishment of 
a system of irrigation that will reclaim more than 100,000 acres 
of desert land in the vicinity of Del Rio, announces that a syndi- 
cate of New York men has agreed to finance the project, provided 
certain stipulations are complied with in the matter of securing 
the necessary lands. Mr. Chapin has obtained options on 90,000 
acres of land and says that he will close contracts for 30,000 more 
acres. His plans also embrace the installation of a large hydro- 
electric plant and the construction of power transmission lines to 
a number of towns in West Texas. A number of industrial plants, 
among them being a cotton mill, is proposed in connection with the 
project. D. 


SAN ANTONIO, TEX. —Dr. F. S. Pearson, of New York, and 
associates, who comprise the Medina Irrigation Company, are con- 
structing a dam across the Medina River near here and also have 
under consideration in connection with that project the construc- 
tion of an electric interurban railway that shall run from San An- 
tonio to the site of the big reservoir and down the valley of the 
Medina River, where more than 100,000 acres of land are to be re- 
claimed by means of irrigation. It is proposed to install a large 
hydroelectric plant at the dam and generate power for the opera- 
tion of the railway as well as for a number of other industrial 
enterprises that are to be installed. This proposed electric traction 
line will be about sixty miles long. The preliminary surveys are 
now being made. D. 


KINGMAN, ARIZ.—The annual meetings of the stockholders 
and directors of Desert Power & Water Company were held at the 
office of the corporation at Kingman on July 8. The following are 
the officers elected for the ensuing term: F. A. Wilde, president; 
James H. Davidson, vice-president; F. A. Wilde, Jr., treasurer and 
general manager; W. A. Richardson, secretary. The officers, to- 
gether with W. L. Peters, of Riverside, Cal., constitute the new 
board of directors. Contracts will at once be let for the enlarge- 
Ment of the present engine and boiler rooms and the installing 
of an additional 1,250-kilivolt-ampere direct-connected generator and 
two 1,000- horsepower boilers, with auxiliary apparatus. This will 
be the third addition to tne plant within two years. This company 
supplies power to tue largest mines in the district, as well as 
light and power to the city of Kingman and with the improvements 
now under way it will have the largest and best equipped central 
station in Arizona. Transmission line extensions are also being 
considered, 


ELECTRIC RAILWAYS. 
(Spectal Correspondence.) 
VIRGINIA, MINN.—A franchise has been granted for the con- 
struction of a street railway. C. 


SIOUX FALLS, S. D.—The Sioux Falls Traction Company will 

extend its line on Fifth Street. C. 
EVELETH, MINN.—The council granted a franchise for the 

construction of a range electric road. C. 
PERRY, IOWA.—A franchise has been granted to P. C. Dilen- 


beck for the construction of a street railway system. C. 
WATERTOWN, S. D.—Ferris Brothers have petitioned the 
council for a franchise to install a street-car system. C. 


BRIGHAM CITY, UTAH.—The Ogden Rapid Transit Company 
is planning to extend its line from this city to Logan. A. 

BILLINGS, MONT.—The Billings Traction Company will 
shortly commence the construction of a street-car line. 


ST. PAUL, MINN.—Business men at White Bear are agitating 
for a shorter and more direct electric line to this city. C. 

STOCKTON, CAL.—The work of laying rails for the San Joa- 
quin Electric Railway was begun at Modesto last week. 

SIOUX CITY, IOWA.—The Sioux City Service Company is con- 
sidering the extension of its street-car line to Crystal Lake. C. 

LOS ANGELES, CAL.—Arrangements have all been made for 
a electric car line through the Redondo Villa tract near this 
place. 

SPRINGFIELD, ILL.—The Terre Haute, Robinson, Olney & 


at Vernon Railway Company has surrendered its charter to the 
ate. Z. 


REGINA, SASK.—The council has been petitioned for and 
S the construction of a branch of the street railway to 
carth C. 

DAVENPORT, IA.—The contract to build three miles of inter- 
urban road was let to William Purcell, of Muscatine, Ia., by F. J. 
Peterson, C. 


PORTLAND, ORE.—The Ladd Estate Company has commenced 
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construction on its electric railway from Westmoreland to East- 
moreland. A. 


MANKATO, MINN.—It is reported that J. J. Cummings, of 
Chicago, will extend the electric street-car line to Willmar, via | 
Kasota and St. Peter. C. 


BOSTON, MASS.—The Boston Elevated Railway Company has 
placed in operation twenty-five cars of the prepayment type on the 
Jamaica Plain-Dudley Street line. 


DANVILLE, IND.—The Circuit Terminal Company is now com- 
pleting a survey of a line between Lebanon and Sheridan. Con- 
struction work is to be started soon. 8. 


URBANA, ILL.—The Illinois Traction System will furnish 
power for the Kankakee-Urbana Interurtan Railway until that com- 
pany erects a power house, it is reported. Z. 


PORTLAND, ORE.—The Portland Railway, Light & Power 
Company has requested the War Department to permit an exten- 
sion of its power system across the Willamette River. A. 


WOODLAND, CAL.—The Vallejo & Northern Railway has been 
granted a franchise in Woodland. The company will soon com- 
mence construction on a line between this city and Sacramento. A, 


_ FRESNO, CAL.—The Fresno, Hanford & Summit Lake Inter- 
urban Railway is planning for the erection of its proposed power 
plant. The company will extend its line from Fowler to Hanford, 
twenty-three miles. A. 


FORT WORTH, TEX.—Work on the steel frame of the new 
substation of the Northern Texas Traction Company was started 
recently. It is expected power will be supplied to the downtown 
districts by September 1. 


SPRINGFIELD, ILL.—The Illinois Traction System has pur- 
chased from the General Electric Company a 2,000-kilowatt Cor- 
liss engine for use in its power plant at Riverton, which recently 
was wrecked by an explosion. Z. 


SAN BERNARDINO, CAL.—The Pacific Electric Railway (Los 
Angeles) announces that if right-of-way is provided, it will build 
à line from Upland to this city, via Rialto; and from Riverside to 
this city, via Colton. The grants for right-of-way for this road seem ` 
assured. 


LAPORTE, IND.—Construction work has been begun on the 
Goodrum-Gary extension of the Air Line Interurban Company’s line 
which has been completed from LaPorte to Goodrum, a distance of 
thirty-six miles. The company will build a double track from Gary 
to Hammond. S. 


WOODLAND, CAL.—Construction work on the line of the Sac- 
ramento-Woodland electric line will begin at once and the officials 
of the road expect to have it in operation before the end of the year. 
Piers for the bridge over the Sacramento River are in and the 
steel is being placed. ® 


RUSHVILLE, IND.—The Indianapolis & Cincinnati Traction 
Company, of which Charles L. Henry is president, has approved 
the plans and specifications for the erection of new passenger sta- 
tions at Connersville, Shelbyville and Greensburg. These new sta- 
tions will be modern im every respect. S, 


FT. WAYNE, IND.— Official announcement has been made that 
the Ft. Wayne and Northern Indiana Traction Company would be- 
gin work immediately on the erection of car barns and shops to 
cost $175,000. The officials also announce that work will begin on 
the new passenger station in about four months. S. 


ELKHART, IND.—The last spike in the St. Joseph Valley Trac- 
tion Company’s line connecting Elkhart with Middlebury, LaGrange, 
Angolia and other towns near the Ohio line was driven July 15 by 
Mayor Chester, of Elkhart. The road was constructed by H. E. 
Bucklin, of Chicago, a former resident of Elkhart. The first spike 
was driven in 1904. g 


SAPULPA, OKLA.—The way is now open for interurban con- 
nection between the cities of Tulsa and Sapulpa, the county com- 
missioners of Creek County having granted the petition of the 
Oklahoma Union Traction Company for right of way. The request 
designates the route as in a southwesterly direction from New 
Tanaha to which point and beyond the grade is already completed. 

MILWAUKEE, WIS.—Arrangements have been completed be- 
tween the officials of the Milwaukee-Western railroad and the 
citizens of Hartford for an extension of the interurban line from 
North Lake to Hartford. About sixty per cent of the right of way 
already has been secured, and according to J. W. Barber, secretary 
of the Miiwaukee-Western, the remainder will be under control of 
the company within a short time. 


FORT WORTH, TEX.—The holdings of the Citizens’ Railway 
& Light Company of Fort Worth which were sold at a receiver's 
sale on July 2 were purchased by different interests. the total con- 
sideration for the various properties being $660,000. The North- 
ern Texas Traction Company acquired the Arlington Heights and 
Rosen Heights lines of street railway, embracing about twelve 
miles of track and all equipment and franchises, the price paid 
for these holdings being $400,000. The J. R. Nutt Light & Power 
Company of Cleveland, O., purchased the electric power plant and 
franchise for $250,000. It is the plan of the Northern Texas 
Traction Company to improve the two lines of railway that it has 
acquired and merge them into its present system. D. 
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TELEPHONE AND TELEGRAPH. 
(Special Correspondence.) 


ELY, MINN—A Gamewell fire alarm sysetm will be installed 
here. C 


VIRGINIA, MINN.—The Mesaba Telephone Company is recon- 
structing its lines. C. 


LENA, ILL.—The Independent Telephone Company is re- 
building its cable lines here. Z. 


PALACIOS, TEX.—The Coast Telephone Company has been 
incorporated with a capital stock of $35,000. 


TERRY, MONT.—The Montana Eastern Telephone Company 
has arranged to build another line to Marmarth, N. D. : 


BARLING, TEX.—The Citizens’ Telephone Company has been 
incorporated with a capital of $10,000. Andy Gehebe is manager. 


CENTRALIA, CAL.—The Hanford, Shookum Telephone Com- 
pany has been incorporated by A. Bannso and W. Eshem for $1,500. 
LOS ANGELES, CAL.—The Home Telephone Company is hav- 


ing plans prepared for a new station to be erected at Santa Monica, 
Cal. 


WAUSA, NEB.—The Union Telephone Company will erect a 


two-story and basement building, 48 by 30 feet, for the postoffice 
and telephone exchange. C 


HICKMAN, NEB.—The Hickman Telephone Company has pur- 


chased the office building occupied by Dr. Reeves and will fit this 
building up for a central office. 


LOS ANGELES, CAL.—The Automobile Emergency Service 
Company will install a telephone system for automilists’ use on 
the highways on this entire section. 


WACO, TEX.—The Home Telephone Company has been suc- 


ceeded by the Brazos Valley Telephone Company, and the capital 
stock has been increased to $200,000. 


KLAMATH FALLS, ORE.—A seventy-five-mile telephone sys- 
tem jis to be constructed in the Crater National Forest Reserve, 
near here, under the direction of Supervisor Erickson. A. 


CLINTON, IA.—The annual meeting of the stockholders of the 
Tri-City Automatic Telephone Company was held and the directors 
elected. The day after the election of officers took place. 


KLAMATH FALLS, ORE.—The Pacific Telephone & Telegraph 
Company will soon commence work on the enlargement of its plant 


and system here. C. H. Moore, of Portland, is district commercial 
superintendent. A. 


VENTURA, CAlL.—The Pacific Telephone & Telegraph Com- 
pany will build three new trunk lines to Santa Barbara, and a new 
line to Oxnard. The local station will be remodeled and improved 
and new equipment installed. A. 


ELY, NEV.—The Forest Servite will soon commence the con- 
struction of a telephone line from this city to Berry Creek and 
Spring Valley. Settlers in this territory will be allowed to install 
connecting telephones and use this line. l 


GREENSBURG, IND.—The Decatur County Telephone Company 
has just completed the installation of a new automatic exchange. 
The new exchange is said to be one of the most complete and mod- 
ern of any automatic plants in the country. S. 


SAN DIEGO, CAL.—The Home Telephone Company will extend 
its system to Brooklyn Heights and Inspiration Heights; a new 
substation will be erected on Normal Heights. The number of tele- 


phones in use will be augmented seventeen per cent and the work 
to be done will cost $35,000. A. 


DUNLOW, W. VA.—The Wayne Dunlow Telephone Company 
was incorporated to construct and operate a telephone line. The 
capital stock is 35,000. The incorporators are S. W. Porter, J. H. 
Thornburg, of Dunlow; T. J. Preston, of Quaker; W. E. Hardwick, 
of Genoa; D. E. Hardwick, of Wayne. 


LOS ANGELES, CAL.—The Pacific Telephone & Telegraph 
Company has completed its 150-mile extension to the Coachella 
Valley, Kiverside County, Cal., placing the system of the Coachella 
Valley Home Telephene Company in connection with the entire 
southwest. The line was cpened to service July 10. 

GLANDIVE, MONT.—Another move to bring the Twin City 
and Montana into closer business communication is about to be 
made in the construction of a telephone line from Terry, Mont., to 
Marmarth, N. D., both towns being important points on the Puget 
Sound railroad. This project is being undertaken by the Montana 
Eastern Telephone Company. 


SHERIDAN, IND.—-The Bakers Corner-Horton Telephone Com- 
pany has been incorporated, capitalized at $6,000. The new com- 
pany is im the market for material and equipment for the installa- 
tion of a telephone exchange and telephone system at Bakers 
Corner and throughcut Hamilton County. Frank M. Folk, Charles 
B. Jones and Ernest Hodson are directors. S. 


AUSTIN, TEX. —The Southwestern Telegraph & Telephone 
Company has acquired the property of the Texas Telegraph & 
Telephone Company, consisting of six local exchanges and 400 
miles of toll lines. The exchanges are at Burnet, Llano, San Saba, 
Marble Falls, Fredericksburg and Mason, with toll lines connecting 
the exchanges. The consideration was $60,000. 
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ELECTRICAL SECURITIES. 


The New York, New Haven & Hartford’s expected financing hag 
been practically arranged through the sale of $17,200,000 of the 
four and one-half per cent bonds of the New York, Westchester & 
Boston, a subsidiary, to bankers. It is expected that an early of- 
fering of the securities will be made by New York and Boston 
bond houses. The New York, Westchester & Bosion is building 
an electric road from One-hundred-thirty-eighth Street. New 
York, to Portchester, with a branch from Pelham to White Plains, 
a total of 110 miles. The new line has an authorized issue of $20,- 
000,000 first mortgage bonds, which have been held in the New 
Haven’s treasury. The latter guarantees the issue. 


In the fiscal year ended June 30 last the street railway lines 
of the Boston Suburban Electric Companies showed a 4.11 per cent 
increase in gross earnings and a 45.74 per cent increase in surplus 
available for dividends. The large increase in net earnings 
was made possible by the reduction in the percentage of operat- 
ing expenses to gross business from seventy-five per cent in the 
1909-10 fiscal year to seventy-three per cent in the fiscal year just 
closed. The Middlesex & Boston Street Railway Company paid five 
per cent in dividends during the past year, but the Lexington & 
Boston Street Railway Company paying nothing, in fact, its opera- 
tions showed a deficit of about $12,000. 


The rehabilitation of the Lincoln Gas & Electric Company has 
been finally arranged and the approval of the Nebraska Public 
Service Commission has been secured. The first step will be the 
offering on August 1 of $500,000 six per cent three-year notes, the 
proceeds of which will be used to meet $333,000 six per cent bonds 
maturing September 1 next and to liquidate floating indebtedness. 
These notes are to be offered by A. B. Leach & Co. on a five and 
one-half per cent basis. At an early date the stockholders will be 
asked to authorize $750,000 eight per cent preferred stock. Of this 
$500,000 will be used to retire the above mentioned $500,000 three- 
year notes and the balance—$250,000—will be offered in exchange 
for $750,000 of the present common stock, reducing the same to 
$1,500,000. 

DIVIDENDS. 


Boston & Northern Street Railway Company, regular semi- 
annual dividend of $3 on the first preferred stock payable August 
1 to stock of record July 25. 


Riverside Traction Company, a dividend of $5 per share, pay- 


hay August 30; also a dividend of $5 per share, payable Novem- 
er 1. 


CLOSING BID PRICES FOR ELECTRICAL SECURITIES ON THE LEADING EX- 
CHANGES AS COMPARED WITH THE PREVIOUS WEEK. 


NEW YORK. 

July 31. July 24. 
Allis-Chalmers: Common 4 ..0055.6 Gard aos de Sudegadtaee atuweees 8 8 
Allis-Chalmers preferred .......... ccc cece ecccccctvcvceeces, 2818 28% 
Amalgamated Copper .............ccccccccececcccccrcccseuns 66TA 69% 
American Tel & Cable oie sis-0.usiiea'y 4S lace's 6.4 die w 0B Bee WW as eee are eas *78 *78 
American Tel. & TA pe vinci co ad edd. no olse bayerite s fated dees 136 35 136% 
Brooklyn Rapid Transit ......... ccc ccc cc ccc cence tececccen $ 82% 
General Electric ..... 0... ccc eee ee Cee oe re ee ae ae eee 16214 162 
Interborough-Metropolitan common ..........ccccccccccecece 17% 177% 
Interborough-Metropolitan preferred ........ccccccc cece cece 50 51 
Kings County Electrice 624 sc han 566 oak oak yen en Gbdn be ak 129 129 
Mackay Companies (Postal Telegraph and Cables) common.. 8& K6 
Mackay Companies (Postal Telegraph and Cables) preferred 74 74% 
Manhattan Elevated ........ ccc cc cuss nccccacccvecuccavvucuce 136 138 
Metropolitan Street Railway ...........ccccccecseesceeceaees #18 *18 
New York & New Jersey Telephone..............cc.ececeee 103 103 
Pacifc: Cle, Re Tel a is, ss Srnec ne ise ls aed Se, hey Nail Salar deca lc oka ae 7 47 
U. S. Steel COMMON oe ccd etd sho bath hs eda Aces ee hale does eek eh 1914 $0 
U. S. Steel preferred soca coud 34 bee ox ahd ieee es je es ck 119% 11834 
Westërm Union re soap le e Sah EEEE Ba ee EdE a EAEE E TISA 813% 
Westinghouse Common .... cece cece e cece ete ecceecececcetees 1334 751 
Westinghouse preferred ....... ccc cee cece caer eeectenetans 11514 #111 

BOSTON. 

July 31. July 24. 
American Tel. & VON 2 Dine Gaya Bre eens os pms unten Soa uiduntaeae 1363, 1365 
Edison Elec. Muminating.......ssseserosssessnueserera.. e. Go Nola 285 
General Electrice 4.75 oie coe eva i ea E E alee et ra h 16214 1624, 
Massachusetts Electric common..............eccceecececeees 221 23 
New England Telephone «0. 6ccc6< oe<k bso ace bx one eesw soewe aes 147 145 
Massachusetts Electric preferred.......... cece cece cece eeceene 921% 394 
Western Tel. & Tel common.........c ccc cece cece eee eee 20 2114 
Western Tel, & Tel. preferred. ...... 0... 0 ce eee ce ce eee ees 99 97 

PHILADELPHIA. 

July 31. July 24. 
American RARAS 5. ticiss swe saa y ge eewerdad aE 4444. 44 
Electric Company of America ....... cc ccc cece c ee eee ec ee eens 12 12% 
Electric Storage Battery common............cec cece ee eceeee OD 55 le 
Electric Storage Battery preferred...... 00... ccc cee cece eee DOD 5d lg 
Philadelphia: Electric 4.0156 oe-dace sede hike 6s aden aS euvatan wes 1734 1744 
Philadelphia Rapid Transit ....sssessasesssessssrsrerereeseno oot) 22% 
Philadelphia Traction ..2Sass 6 tactic Seen eae oe ok ah Bee aan oe x Sl. S6 3i 
Enion Traction- 5h oo oie Se bed re a e e we ee er ea ales 517% 

CHICAGO. 

July 31. July 24. 
Chicago Elevated COMMON ...... ccc cece cee cee eee tec ee eees 27 28g 
Chicago Elevated preferred... cans 66 wan on cs Sek hee omnes 921% Jie 
Chicago Railways, Series: 1... + ccscwe dese seas thee eddie ws 95 $716 
Chicago Railways, “Series: 2 cigs sc ed green po cie dev eee de ahagen DS 2714 
CALCU. S UPWAV os bona pia aan ea ae alt esas BG E Oe we EN 314 Oy 
Chicago. “Pele pion” yios vais oc wd ni Bia ee Ree Me aS edd Cee 1221, 123 
Commonwealth  BidISON: -623564.55 dene ead wee ou eee) 65 oe Beacons 135 135 
National Carbon ComMmMon - ooces ¢ ob 24a ke ieee wee os 111 112 
National Carbon preferred 


August 3, 1911 


PERSONAL MENTION. 


FLOYD T. LOGAN, advertising manager of the Central Electric 
Company, Chicago, Ill., was married on July 6 to Miss Bernice 
Rhode. of Duluth, Minn. 


ALANSON P. LATHROP, president of the American Light & 
Traction Company, New York, N. Y., sailed recently on the Olympic 
for a vacation on the Continent. 


L. M. LAX, for the last eight years wire chief for the Central 
Union Telephone Company at Edwardsville, Ill, has been made 
plant chief in charge of the exchanges at Edwardsville, Highland 
and Collinsville. He is succeeded by O. E. Herrin of Alton. Z. 


C. F. ZIEGLER, president of the Reynolds Electric Flasher 
Manufacturing Company, Chicago, who recently went to New 
York City to open an office in order to properly handle the com- 
pany's Eastern business, spent a few days in Chicago last week. 


R. B. STEARNS, of Chicago, general manager of the Chicago 
& Milwaukee Electric Railway, during the receivership of that line, 
has been appointed assistant general manager of the Milwaukee 
Electric Railway & Light Company, with headquarters in Mil- 
waukee, 


L. H. DAVIDSON, who bas beer assistant secretary of the 
Board of Suvervising Engineers Chicago Traction, since its organ- 
ization, has been appointed to the position of secretary and 
auditor to fill the position made vacant by the resignation of F. 
K. Parke, 


S. W. DIETRICH, chief electrician for the Chicago & Alton 
railroad, has resigned his position to become superintendent for 
the San Joaquin Light & Power Company of Fresno, Cal., effective 
August 1. J. W. Thomas, chief electrician for the Toronto division 
of the Grand Trunk, will succeed Mr. Dietrich. He will have head- 
quarters at Bloomington, Ill. Z. 


F. I. HARDY, who for six years was connected with the Indiana 
Union Traction Company and later became general superintendent 
of the Fort Wayne & Wabash Valley Traction Company with head- 
quarters in Fort Wayne, has been appointed superintendent of trans- 
portation of the latter road. This appointment is in the nature of 
an advancement, the office of general superintendent having been 
abolished. 


H. W. YOUNG, president of the Delta-Star Electric Company, 
Chicago, and sales manager of the Sangamo Electric Company, 
Springfield. Ill, has just returned from an extensive Western trip 
in the interest of both companies. He made a careful investiga- 
tion of the distribution and metering problems of power companies 
endeavaring to develop business along the high-tension lines and 
feels convinced that it is a field that can be made very profitable 
by the use of weather-proof equipment, which will eliminate the 
necessity of substations, thus materially reducing the fixed and 
Operating charges. 


C. L. GLASGOW has been appointed Montreal district sales 
Manager of Allis-Chalmers-Bullock, Limited. Mr. Glasgow has 
had extensive experience in éhe construction of electric railways 
and the design of power plants. After graduation he was in the 
employ of the engineering and contracting firm, Westinghouse, 
Church, Kerr & Company, for five years, and was one of the 
engineeers in connection with the construction of the Lackawanna 
& Wyoming Valley Electric Railwkay. and the electrification of 
the Long Island Railway. Later he was engaged in the electri- 
fication of the West Jersey & Sea Shore Railway and also with 
the Northern Colorado Power Company. Mr. Glasgow is a grad- 
uate of Cornell University in mechanical engineering. 


. LEGAL NOTES. 


REQUIREMENTS FOR MAKING DIFFERENCES IN TELE- 
PHONE RATES.—The Interstate Commerce Commission holds 
that, as between subscribers to a telephone service who are sim- 
llarly situated, nothing but a difference in the service rendered or 
lacilities furnished can justify a difference in the charges exacted. 
The fact that a few subscribers connected with a new exchange 
were previously connected with another exchange, which was aban- 
doned by the company from motives of economy in management 
and efficiency of service, is not such a dissimilarity of circum- 
stances and conditions as to warrant the exaction of the current 
charges from a new subscriber while for the same service and fa- 
cilities the old subscribers continue to pay the lower charges for- 
Merly exacted at the old exchange. The contracts between such 
Old subscribers and the company, even though valid when made, 
a hot. after Congress has undertaken to regulate the rates and 
esa of telephone companies, be accepted as now justifying 
ie. charges as between different subscribers similarly sit- 
Shoen such undue discriminations being forbidden by the act.— 
shoemaker yg. Chesapeake & Potomac Company, 20 I. C. C. 614. 


fai PSION OF RESPONSIBILITY FOR WIRES.—A case ap- 
hee different from any other so far decided was presented 
: none five-sixteenth-inch wires carrying an electric current of 
Sree voltage were strung over a vacant lot in a thickly settled 
arin ol a city. After some years the construction of a building 

e lot was undertaken, and when it had reached. a point where 
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joists were being laid between the second and third floors at a 
distance of something over twenty feet from the ground, a car- 
penter took hold of the wires, possibly thinking that they were 
telephone wires, and was killed. The Court of Appeals of New 
York holds that the jury should have been allowed to decide 
whether or not the company was guilty of negligence, rather than 
that the court should have held as a matter of law that it was not 
guilty thereof. It says that it is not much impressed with the 


‘argument that it would be too burdensome to require an electric 


company to renew the insulation as frequently as necessary to 
make it effective. While the convenience of electric and telephone 
Wires is obvious, and their maintenance should not be burdened 
with excessive liabilities, still it seems clear that a company 
maintaining dangerous wires should not be relieved, on the ground 
of expense, from the affirmative duty of exercising a reasonable 
degree of care to maintain proper insulation, and thereby prevent 
accidents reasonably to be apprehended to those lawfully coming in 
the neighborhood of such wires. The court also holds that as a 
basis for responsibility it is not too much to charge a company 
stringing such wires with a notice of the gradual changes in the 
locality through which the wires pass. In earlier times the propo- 
sition that a man owned all of the space above his land commonly 
became, after a short distance, one of mere theoretical interest, 
but with the constantly increasing uses for upper space this is 
changing, and the subject is continually becoming more and more 
one of new and practical 4mportance. This court has held, in 
opposition to earlier authorities, that an action of ejectment may 
be maintained for the removal of a telephone wire stretched at 
considerable height over a man’s premises.—Braun vs. Buffalo 
General Electric Company, 94 N. E., 206. 


NEW INCORPORATIONS. 


ST. LOUIS, MO.—The Electric Resistance Company has been 
Incorporated with a capital stock of $2,000. 


PORTLAND, ORE.—The Gibson Storage Battery Company has 
been incorporated with a capital stock of $5,000. 

TOLEDO, O.—The Hartmen Electrical Manufacturing Company 
has been incorporated with a capital of $10,000 by R. M. Hartmen. 


KANSAS CITY, MO.—The Western Electric Installation Com- 
pany has been incorporated with capital stock of $5,000. The in- 
corporators are John B. Young, Ben F. Shambaugh and William 
L. Hall. Z, 

NEW YORK, N. Y.—The Federal Electric Welding Company 
has been incorporated by William H. Sayre, Daniel J. Lynch and 
Lyman S. Stevens for $10,000. The company will engage in electric 
welding. 

NEW YORK, N. Y.—The Selkirk Manufacturing Company has 
been incorporated, with capital of $5,000, to manufacture electric 
batteries. The incorporators are Auguste F. Zoeller and Robert 
B. Abbott. 


NEW YORK, N. Y.—The Quickhelp Burglar Alarm Company 
has been incorporated by Fried & Czaki, with a capital of $5,000. 
The incorporators are Albert Hirsch, Edgar A. Hirsch and Gustave 
Neumever. 

NEW YORK, N. Y.—The Rex Sales Company has been in- 
corporated with a capital stock of $10,000 to manufacture electric 
machinery. Incorporators, John G. Hogan, Alexander J. Patton 
and James P. Hill. 


NEW YORK. N. Y.—The New York Electric Fire Alarm Com- 
pany has been incorporated to manufacture fire-alarm systems. The 
capital is $5.000 and the incorporators are John Mullen, Joseph 
W. Keeler and Frederick E. Klein. 


CHICAGO, ILL.—The Efficiency Electric Company has been in- 
corporated with capital stock of $100,000 to do a general electrical 
and manufacturing business. The incorporators are V. J. Johnson, 
Charles G. Johnson and Ralph G. Carpenter. 


CHICAGO, ILL.--The Apex Electric Manufacturing Company 
has been incorporated with capital stock of $10,000 to do a gen- 
eral manufacturing and foundry business. The incorporators are 
John F. and Stanislaus Prince and John L. Wilson. 


CINCINNATI, O.—The Grafton Electric Construction Company 
has incorporated to manufacture and deal in all kinds of electrical 
supplies. The carital stock is $6,000. The incorporators are George 
L. Abbott, W. F. Faust, John F. Caveney and William Archdeacon, 
all of Grafton. 


PROPOSALS. 


ELECTRICAL EQUIPMENT.--The Treasury Department, of- 
fice of the Supervising Architect, Washington, D. C., will receive 
sealed proposals until August 30, 1911, and then opened for the 
construction, complete (including plumbing, gas piping, heating 
apparatus, electric conduits and wiring and lighting fixtures). of 
the United States Postoffice at Eufaula, Ala., in accordance with 
drawings and specification, copies of which may be obtained from 
the custodian of site at Eufaula, Ala., or at the Washington office 
at the discretion of the Supervising Architect. l 


ELECTRICAL SUPPLIES.—The Bureau of Supplies and Ac- 
counts, Navy Department, Washington. D. C.. will open bids on 


294 


August 15, for the following material, delivered at the places 


mentioned: Schedule | 


Article. Quantity. Place. No. 


Cable, interior communica- 55,000 feet....Brooklyn, N. Y....3815 
tion. 


DO- 224s rues eas .. 19,000 feet......... dQ? seg eases 3815 
Cable, night signal....... 50,000 feet......... GOs saaan sios 3815 
Cable, steel wire, copper 80,000 feet......... ae E EE 3815 

clad. 
Conductor, double, plain... 50,000 feet......... OO: ateeneous 3815 
Conductor, double, silk....' 50.000 feet......... dO! -5:5, cornu gpars 3815 
Cord, telephone........... 30,000 feet......... dO cp sirens eae 3815 
DYNAMO0?.. Sckeeienncaseteoes 5 rere nee Portsmouth, N. H..3816 


Fans, combination desk and Annual supply Brooklyn, N. Y....3816 
bracket. 


Keyboards, night signal.... 10........... aria and Nor- 3816 
olk. 
Wire, bell ciccsen cehenaess 75,000 feet....Brooklyn, N. Y....3815 
Wire, double conductor, 1,000 feet......... dO: a4 eee as 3815 
diving. 

Wire, single conductor.... 64,000 feet......... dO oaia Erra 3815 
DO- yira t aeta UER ties 40,000 feet......... Ca Ke S 3815 

Wire, twin conductor...... 270,000 feet......... GO? see E 3815 
In writing for schedules, the number must be given. 

INDUSTRIAL ITEMS. 


THE BURGESS ELECTRIC COMPANY, Duluth, Minn., has 
secured the contracts for supplying the electrical equipment for 


the new ore docks of both the Soo Line and the Great Northern 
Railway. 


THE UNITED STATES LIGHT & HEATING COMPANY, 
Niagara Falls, N. Y., reports that all of its works are operating 
full capacity notwithstanding that this is regarded as a dull 
season of the year. 


THE SHELTON ELECTRIC COMPANY, New York, N. Y., is 
sending out an attractive folder descriptive of its vibrators, hair- 
dryers and therapeutic machines. The medical value of these 
devices when regularly used is emphasizd. 


THE BRIDGEPORT BRASS COMPANY, Bridgeport, Conn., is 
sending out a timely little folder setting forth the advantages of 
“Phono-Electric’ wire in a convincing way. Practical tests be- 
tween this and other wire are urged by the manufacturers. 


THE INDEPENDENT ELECTRIC MANUFACTURING COM- 
PANY, Milwaukee, Wis., is distributing a blotter containing a 
calendar for the month of August and illustrating one of the com- 


pany’s direct-current speed controllers with under and overload 
release. 


ALLAN STIRLING, Philadelphia, Pa., manufacturer of Maxim 
water-tube boilers and boiler-room equipment, is sending to the 
trade a blue-print of a 1,250-horsepower Maxim boiler equipped 
with Alison economizer and arch drum, A circular describing the 
equipment, giving efficiency, data, etc., accompanies the print.. 


THE JEFFERSON GLASS COMPANY, Follansbee, W. Va., de- 
scribes Luceo glassware in an attractive booklet recently gotten 
out. The new types of Lucco reflectors and globes are illustrated 
and described and several efficiency curves are reproduced. Con- 


siderable illuminating-engineering data also forms a part of this 
publication. 


THE PETTINGELL-ANDREWS COMPANY, Boston, Mass., in 
the current issue of Juice describes Pelouze electric irons and 
toaster stoves, Peerless Mazda sign lamps, General Electric blow- 
ers, Fort Wayne meters and a line of miscellaneous material. The 


usual amount of “newsy” information which characterizes this 
publication is also in evidence. 


THE AVERY SCALE COMPANY, North Milwaukee, Wis., is 
distributing a catalog describing and illustrating the Avery power- 
plant scales suitable for checking the amount of coal fed into 
boilers: also totalizing weighers for pumping plants, filtration 
plants and gas works. The catalog contains illustrated descrip- 
tions of numerous typical installations made by the company. 


THE DELTA-STAR ELECTRIC COMPANY, Chicago, Ill., has 
issued a booklet ‘devoted to an exposition of the Pittsburg weather- 
proof transformers for use in securing new business along trans- 
mission lines. Recommendations are made as to the best method 
of installation, lightning protection and grounding of the secondary 
system. A complete description is also given of Delta-Star high- 
tension specialties for both indoor and weather-proof mounting. 


THE WESTINGHOUSE ELECTRIC & MANUFACTURING 
COMPANY, Pittsburg, Pa., recently shipped a large order of water- 
wheel generators and apparatus to South America. The shipment 
required eight cars; the generators being of such size that each 
bed plate took three-quarters of a flat car. The approximate weight 
of the apparatus in this one shipment was 300,000 pounds, or 150 
tons. A large shipment of railway motors for South America was 
made at about the same time, 

THE COLUMBIA INCANDESCENT LAMP COMPANY, St. 
Louis, Mo., announces that its main sales office, which for the past 
nine years has been located at the Company’s works, 2115-19 Locust 
Street, will remove about September 1, to the fifth floor of the 
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Equitable Building, northwest corner of Sixth and Locust Streets,. 
St. Louis. This removal will bring the sales office of this company 


to the center of the business activity of the city, making it more- . 


convenient for visiting customers. 


THE FORT WAYNE ELECTRIC WORKS OF THE GENERAL. 
ELECTRIC COMPANY, Fort Wayne, Ind., is distributing bulletins 
Nos. 1130, 1131, 1132 and 1132, all under date of June 1. Bulletin 
No. 1130 is devoted to a description of Northern type K direct- 
current motors; bulletin No. 1131 to series incandescent street- 
lighting systems, giving illustrations of typical street-lighting in-- 
stallations; bulletin No. 1132 to multiphase revolving-armature al-. 


ternators; and bulletin No. 1133 to single-phase type K-4 watt-hour 
meters. 


. THE F. W. WAKEFIELD BRASS COMPANY, Vermilion, 
Ohio, has ready for distribution an attractive folder illustrating. 
some of the new designs in lighting fixtures produced by the 
company. Several departures in standard fixture design have been 
made, the company listing for the first time a line of Wakefield 
showerplate fixtures. In these designs the manufacturers have 


endeavored to combine the serviceable with the practical, a stan- 


dard ceiling plate being used upon which any style of fixture 
may be mounted. 


ROBERT W. PAUL, London, England, in exhibiting electrical 
instruments and scientific apparatus at the International Exhibi- 
tion at Turin. A very complete catalog of the apparatus may be- 
had by addressing the manufacturer. Among the new apparatus. 
described are resistance coils compensated for temperature, new 
precision resistance boxes, technical resistance boxes, new designs. 
of direct-current instruments for high sensitivity, constructed upon 
the unipivot principle, universal measuring instruments, alternat-. 
ing-current and high-frequency measuring apparatus, and pyrometric 
apparatus. 

THE STEEL CITY ELECTRIC COMPANY, Pittsburg, Pa., has. 
appointed Aylsworth Agencies Company, 143 Second Street, San 
Francisco, Cal., its Pacific Coast sales representatives. The Ayls- 


worth Agencies Company will carry a large and complete stock of 


the various material of the company’s manufacture for the conve- 
nience of the trade, including “Star” bushings, “Steel City” drawn- 
steel outlet boxes, “Fullman” adjustable and non-adjustable floor out- 
lets, universal insulator supports, “Star” fixture stems, “Superior” 


fish wire, etc., enabling them to make prompt deliveries on all 
orders received. 


THE INTERNATIONAL OXYGEN COMPANY, New York, N. 
Y., describes in a recent bulletin the I. O. C. system for 
producing pure oxygen and hydrogen. The generator described in 
this publication produces hydrogen and oxygen by electrolytic dis- 
socation of water, the gases being produced in separate compart- 
ments. The process of generation and the apparatus are fully de- 
scribed, and an interesting table of the cutting power of oxygen at 
varying speed is given. One of the advantages of the gas generator 
as stated is that pure gases may be generated on the premises of 


the customer, and at the place where the cutting or welding is 
to be done. 


e 
THE GENERAL ELECTRIC COMPANY, Schenectady, N. Y., 


recently received an order from the Philadelphia Rapid Transit. 


Company for thirty-two motor-car equipments for use on its 
elevated division, and fifty-two motor equipments for use on its 
surface division. The equipments for the elevated division consist 
of two 125-horsepower motors with Sprague-General Electric type-M 
control, while those for the surface lines consist of two sixty- 
horsepower 500-volt motors with K-36 control. The International 
Railway Company of Buffalo has placed an order with the General 


Electric Company for sixty equipments each consisting of two sixty- 
horsepower 500-volt motors with K-36 control, 


THE GENERAL ELECTRIC COMPANY, Schenectady, N. Y., 
has recently received an order from the Clinchfield Coal Corpora- 
tion, Dante, Va., for six six-ton gathering locomotives and four ten- 
ton mine haulage locomotives. One of the ten-ton locomotives and 
five of the six-ton locomotives will be installed at their mines at 
Dante, Va., while the remaining one six-ton and the three ten-ton 
locomotives will be installed at Hurricane, W. Va. The Clinch- 
field Coal Corporation, after experimenting for two years with the 
various types of locomotives, especially the single-motor and two 
motor types, has decided that the two-motor design is the more 
satisfactory, and has accordingly placed an order for this type. 


THE U. S. ELECTRICAL MANUFACTURING COMPANY, 
Los Angeles, Cal., report the sale and installation of U. S. motors 
for individual drive during the month of June to the following 
Southern California concerns; Los Angeles Manufacturing Com- 
pany, six motors, total seventy-five horse power; Washington Iron 
Works, twelve motors; Roberti Brothers, twelve motors; Western 
Sanitary Enameling Company, seven motors; Brenan Shoe Com- 
pany, twenty motors; Artistic Hardware & Fixture Company, nine 
motors; San Francisco Elevator Company, eight motors; Diamond 
Laundry Company, seven motors; Royal Laundry Company, six 
motors; Charles C. Chapman, four motors; Brock & Feagans, four 
motors. 

THE WAGNER ELECTRIC MANUFACTURING COMPANY, of 
St. Louis, Mo., has consummated arrangements with the Mine & 
Smelter Supply. Company by which the latter concern will act 


sor et =} 


August 5, 1911 


as representative for the Wagner Company in the territory con- 
tributary to Denver, Salt Lake City, El Paso and Mexico City, 
Mexico. The Mine & Smelter Supply Company is the largest min- 
ing machinery house in the country. However, it does not 
confine itself to machinery and supplies required in the min- 
ing and smelting industry but also handles all classes of ma- 
chipery in the districts covered by the stores and warehouses 
above enumerated. In each instance, the Mine & Smelter head- 
quarters, virtually becomes a district office of the Wagner Com- 
pany, and will carry a satisfactory ‘stock and be equipped with the 
necessary sales and engineering talent to negotiate for the sale 
and installation of Wagner apparatus. O. H. Davidson, heretofore 
the Wagner representative at Denver, becomes head of the electri- 
cal department of the Denver house of the Mine’ & Smelter 
Supply Company. In Salt Lake City, F. E. Marcey, for several 
years manager of the Salt Lake City office of the Allis-Chalmers 
Company, is manager of the Mine & Smelter Supply Company’s 
office. It is presumed that this new alliance will result in an in- 
creased use of the well known line of Wagner single-phase motors, 
polyphase motors, alternating-current generators, transformers and 
instruments in the territory covered. 


DATES AHEAD. 


Indiana Electric Light Association. 
Bend, Ind., August 23 and 24. 


Annual convention, South 
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Institute of Operating Engineers. First annual convention, New 
York City, September 1-3. >» 

Old Time Telegraphers’ and Historical Association and the 
United States Military Telegraph Corps. Thirtieth annual reunion,. 
Atlantic City, N. J., September 5-7. 

International Association of Municipal Electricians. 
convention, St. Paul, Minn., September 12-15. 

Vermont Electrical Association. Annual meeting, Lake Dun- 
more, Vt., September 13 and 14. 7 

International Municipal Congress and Exposition. 
Ill., September 18-30. 

Northwest Electric Light and Power Association. 
vention, Spokane, Wash., September 21 and 22. 

American Electrochemical Society. Twentieth general meet- 
ing, Toronto, Canada. September 21-23. 

Illuminating Engineering Society. Annual convention, Chicago, 
Ill., September 25-27, 

American Mining Congress. 
cago, Ill., September -25-30. 

American Electric Railway Association and affillated associa- 
tions. Annual convention, Atlantic City, N. J., October 9-13. 

Association of Railway Electrical Engineers. Annual conven- 
tion, La Salle Hotel, Chicago, November 6-10. 

National Electric Light Association. Next annual convention. 
Seattle, Wash., June 10-14, 1912. 


Annual 


Chicago.. 


Annual con- 


Thirteenth annual meeting, Chi- 


RECORD OF ELECTRICAL PATENTS. 


998,594. GALVANOMETER. Frank Aronson, Evanston, Ill., as- 
signor to Central Scientific Co., Chicago, Ill. Filed Sept. 16, 
1910. A D’Arsonval galvanometer has a U-shaped permanent 
magnet pivotally mounted on the base for rotative adjustment 
about the axis of the movable coil. 


998.635. ARMATURE. Benjamin P. Remy and Frank I. Remy, 
Anderson, Ind., assignors to Remy Electric Co., Anderson, Ind. 
Filed Aug. 19, 1909. The armature core of a magneto is in 
two similar parts each having two outer segmental extensions 
and a shank fitting the shaft. About each shank ard fitting 
into the segmental extensions is a form-wound coil. 


998,647. ELECTROMAGNETIC CONTROL SYSTEM. Henry L. 
Smith, Schenectady, N. Y., assignor to General Electric Co. 
Filed Oct. 27, 1909. A continuously running electric motor is 
connected to a centrifugal pump through an electrically con- 
trolled clutch. A float in the receiving tank is mechanically 
connected to a movable core in an alternating-current magnet 
coil in circuit with the clutch and by varying the impedance 
of the coil controls the clutch circuit. 

998,649. INSULATOR-BRACKET FOR ELECTRICAL WORK. Fred- 
erick K. Spencer and Orville Bennett, Binghamton, N. Y. Filed 
Nov. 11, 1910. Perforateds horizontal plates are secured to a 
perforated vertical plate which is provided with a rib brace. 


998,653. FLOOR-CONTROLLER. August Sundh, Yonkers, N. Y., 
assignor to Otis Elevator Co., Jersey City, N. J. Filed Nov. 
11, 1907. An electric elevator has independently operative au- 
tomatic control circuits for the motor governed by the doors 
at the floor landings and so arranged that the motor cannot 
be started until all doors are closed and no door can be opened 
until the motor stops. 

998,662. CIRCUIT-CONTROLLING DEVICE. John B. Wiard, Lynn, 
Mass., assignor to General Electric Co. Filed Mar. 25, 1907. 
A single-phase motor provided with a phase-splitting starting 
device drives a small centrifugal air pump to which is con- 
nected a tank and air piston which opens the starting circuit 
When the motor attains a certain speed. 


998,674. GUARD ATTACHMENT FOR TROLLEYS. George J. 
Burns, Youngstown, Ohio. Filed Aug. 17, 1910. On each side 
of the trolley wheel is an angle-lever guard arm balanced 
horizontally by a depending weighted pendulum. 


998.677, DYNAMO-ELECTRIC MACHINE. William F. Dawson, 
Schenectady, N. Y., assignor to General Electric Co. Filed 
Dec. 19, 1904. Relates to a commutator construction with 
circumferential rings to secure the bars in place. 


198.687, ARC-LAMP ELECTRODE. Emile J. Guay, Lynn, Mass., 
assignor to General Electric Co. Filed June 26. 1909. A tita- 
hium-carbide-electrode containing four and one-half per cent 
of free sulphur intimately mixed in the body of the electrode. 


JUS TOS, TELEPHONE-EXCHANGE SYSTEM. Ray H. Manson, 
aoa, Ohio, assignor to Dean Electric Co.. Elyria, Ohio. Filed 
eb. 19, 1910. A cord circuit comprises automatic ringing 
oe a time relay, cut-off relays for disconnecting the cord 
ses from the cord circuit and controlled by the connected 
à scribers, and means actuated by the time relays fcr discon- 
ecting the ringing means from the line after a predetermined 


in 3 : 3 i h za: 
eae, and for placing the cord circuit in condition to be 
“Isconnected, 


Issued (United States Patent Office) July 25, 1911. 


998,719. TELEPHONE SYSTEM. Charles A. Simpson, Chicago, 
Ill., assignor to Kellogg Switchboard & Supply Co., Chicago, 
Ill. Filed Nov. 30, 1908. Relates to the relay control of a. 
line-signal lamp associated with the cord circuit of a central- 
energy telephone exchange. 


998,734. METHOD OF MANUFACTURING ROTATING BODIES 
FOR HIGH-SPEED MACHINERY. Ernst F. W. Alexander- 
son, Schenectady, N. Y., assignor to General Electric Co. Filed 
Aug. 3, 1907. The central disk for high-speed alternators and 
the like is made by rotating it at such a high speed that the 
material is caused to flow, thus deforming it and producing 
stresses that tend to resist centrifugal force when the disk is 
rotated in normal service. 


998,749. TREATMENT OF PRECIOUS METALLIFEROUS ORES. 
John Collins Clancy, New York. N. Y., assignor to Clancy Metals: 
Process Co. Filed Mar. 17, 1910. Consists in subjecting the 
ore to a solution containing a thiocyanate, a soluble cyanide, 
and a soluble iodine compound, and electrolyzing the mixture. 


998,759. COMBINED TYPE-WRITING AND ADDING MACHINE. 
Albert H. Ellis, Brielle, N. J., assignor to Wyckoff. Seamans & 
Benedict, Ilion, N. Y. Original application tiled Nov. 1. 1899. 
Divided and this application filed June 12, 1911. Includes a 
group of contact points arranged upon a carriage, each point 
being the terminal of a circuit from the carriage to an adding- 
wheel-rotating mechanism, a gage arranged to slide along the 
frame of the machine parallel with the carriage. a contact. 
closer arranged upon the gage, and means controlled by finger 
keys for completing the circuits. 


998,766. ELECTRIC-CONDUCTOR SUPPORT. Warren E, Foote. 
Everett, Mass. Filed May 11, 1911. Combined with a main and 
a branch trolley wire is a support therefor comprising a sup- 
porting member to which the wires are firmly secured, and a 
switch member secured to the trolley wires and maintained in 
operative relation to the supporting member by the tension on 
the trolley wires. 


998,786. ELECTRIC SWITCH. Charles Loeffler, Utica. N. Y. Filed 
Mar. 1, 1907. Upon the front of the switchboard panel is a 
hand lever, which by means of a toggle mechanism operates 
a pair of rods that reciprocate in bushings through the panel. 
Mounted on the rods are laminated contact bridges whose front 
faces bear against busbars below and circuit terminals above. 


998.807. MEANS FOR AUTOMATICALLY ARRESTING TALKING. 
MACHINES. Arthur E. Spencer, San Francisco and Frank C. 
Thomas, Mill Valley, Cal. Filed Nov. 22, 1910. One side of 
an electric circuit is connected to a filament in advance of the 
needle; thé other side is connected to a point near the end 
of the record. When the circuit is closed an electromagnet 
releases a brake at the edge of the record. 


998,810. COMBINED TAPLET OR CROSSOVER AND RECEP. 
TACLE. James S. Stewart, New York, N. Y., assignor to Annie 
Stewart, New York, N. Y. Filed Mar. 23, 1910. A porcelain 
base for attachmeni to a molding has secured to it a receptacle 

998,849. ELECTRIC LANTERN. Thomas M. Jenks. deceased (Har. 
riet B. Jenks, administratrix), and Alfred W. Knutson, Gales 
burg. Ill.; said Knutson assignor to said Harriet B. Jenks, 
Filed Apr. 22, 1910. An electric portable railroad lantern con. 
tains a battery and an incandescent lamp and has a contact 
on the frame and one associated with the bail. so that the 
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circuit is closed and the lamp lighted when the lantern is 
lifted by the bail. 


998,850. AUTOMATIC STEREOSCOPIC RADIOGRAPHY. Edwin 
W. Kelly, Philadelphia, Pa. Filed Apr. 5, 1911. Includes an X- 
ray tube, a source of energy, means for energizing the tube 
from this source, a plate carrier, means for automatically shift- 
ing it and the X-ray tube, and means for thereafter again auto- 
matically energizing the tube. ' 

998,865. CAST ELECTRODE. Knut Tornberg, Lynn, Mass., as- 
signor to General Electric Co. Filed Dec. 28, 1910. Is pro- 
vided with one or more shells having hexagonal perforations 
anchoring the electrode material to the shell or shells. 

998,868. INDUCTION-MOTOR. Martin O. Berthold, Indianapolis, 
Ind., assignor to Fairbanks-Morse Eelectrical Manufacturing Co., 
Indianapolis, Ind. Filed June 5, 1908. Relates to the con- 
struction of short-circuiting rings for the rotor. 

998.885. SPARKING DEVICE. Wray Falwell, Boston, Mass., as- 
signor to Wray Manufacturing Co., Boston, Mass. Filed Oct. 
10, 1910. A spark plug consists of two detachable parts, one 
an inner electrode with its insulating sleeve and shield, and the 
other a shell electrode inclosing the shield. 

998,892. SPARK-COIL. Albert J. Gifford, James J. Burns, and 
Benjamin S. T. Bishop, Worcester, Mass., assignors to W. H. 
Leland & Co., Worcester, Mass. Original application filed Nov. 
6, 1908. Divided and this application filed Aug. 30, 1909. A 
receptacle for the coil into which the coil is secured by locking 
plugs. . 

998,895. ELECTRIC LAMP. William A. Harvey, Scranton, Pa. 
Filed Sept. 13, 1910. Comprises a receptacle having a reflector 
providing a reéntrant wall and batteries contained within the 
receptacle and spaced apart by this wall. 

998,896. SHADE-HOLDER. Horatio C. Hawks, Newton, Mass. 
Filed Mar. 25, 1910. A shade support for an electric lamp socket 
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comprises a split neck, a shoulder portion, projections on the 
neck, and a collar having a contracted end and grooves 
adapted to engage the projections on the neck. 


998.922, CRAMPING AND SUPPORTING MECHANISM. Frank C. 
Peck, Wayne, Pa., assignor to Electric Service Supplies Co., 
Philadelphia, Pa. Filed Feb. 5, 1910. A clamp for holding trol- 
ley wires comprises a jaw having a collar, a second jaw having 
a head which passes through the collar, a nut engaging the 
head whereby the jaws are clamped on the wire, and support- 
ing means engaging the head. 

998,925. CIRCUIT-CONTROLLING APPARATUS. William M. 
Scott, Philadelphia, Pa., assignor to Cutter Electrical & Manu- 
facturing Co. Filed Nov. 27, 1908. Combined with an auto- 
matic circuit-breaker which is also a remote controlled circuit- 
closing switch, is a solenoid for moving the main switch to 
normal position, an operator's switch for controlling the sole- 
noid, a local switch normally closed for controlling the solenoid 
independently of the operator’s switch, the local switch being 
closed after the main switch movement to normal position is 
initiated, and a member associated with the main switch for 
opening the locai switch when the main switch opens. 

998.945. STARTING-HEATER FOR CARBURETERS. Clarence 
W. Avery and Frederick E. Searle, Detroit, Mich. Filed Nov. 
25, 1910. Includes an electric heating coil whose circuit is con- 
trolled by the movement of the valve. ® 

998.976. ELECTRIC BRAKE. William Ford Moody, Denver, Colo. 
Filed May 20, 1910. The armature of an electromagnet draws 
a band brake around a pulley against the force of a spring. 

998.982. , METHOD OF PRODUCING HALOGEN-OXYGEN COM- 
POUNDS BY ELECTROLYSIS. Mathias Pier, Schlachtensee, 
near Berlin, Germany, assignor to E. I. du Pont de Nemours 
Powder Co., Wilmington, Del. Filed Apr. 29, 1911. Consists in 
allowing the evolved chlorine gases to escape from the cell, 
absorbing the same in a liquid which absorbs and readily gives 
up chlorine gas, and returning the gas to the electrolyte. 

995,990. CIRCUIT-BREAKER. Malcolm P. Ryder, White Plains. 
N. Y. Filed Apr. 9, 1904. The tripping coil is connected across 
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the secondary of a current transformer in series with the main 
circuit. 


999,019. COOLING DEVICE FOR TELEPHONE-TRANSMITTERS. 
Carl Emil Egnér, Stockholm, and Johan Gunnar Holmström, 
Saltsjj-Storiingen, Sweden. Filed Nov. 2, 1910. In a telephone 
transmitter, the combination of a receptacle containing a cool- 
ing liquid exerting great resistance to the electric current and 
electrodes in direct contact with the liquid. 

999,022. SPARK-PLUG ATTACHMENT. Charles T. Gaither and 
Louis H. Black, Youngstown, Ohio. Filed Jan. 5, 1911. In- 
cludes a slidably mounted contact rod carried by the head of 
the plug and adapted to be moved into contact with the base 
thereof to render the spark plug inoperative. 


999,035. AIR-CIRCULATOR. James Keith, London, England. Filed 
July 16, 1909. A motor with a vertical shaft has mounied on 
the latter a double fan runner with tapering blades. 


999,071. APPARATUS FOR PRODUCING CALCIUM CYANAMIDE. 
Frank S. Washburn, Nashville, Tenn., assignor to American 
Cyanamide Co., Baltimore, Md. Filed Mar. 4, 1910. A retort is 
provided with an electric resistance coil to heat the carbide to 
the temperature needed for the production of cyanamide. 


999,107. ELECTRIC-LIGHT FIXTURE AND HANGER. Frank 
Pinkney Harrison, Covington, Ga. Filed Dec. 19, 1910. Within 
the body of the fixture is a pendent rod having a weighted disk 
at its bottom to which the lamp hanger proper is secured. 

REISSUE. 


13,277. ELECTROLYTIC CELL. George O. Seward, East Orange, 
N. J., and Franz von Kügelgen, Holcombs Rock, Va., assignors 
to Virginia Laboratory Co., New York, N. Y. Filed May 19, 
1911. Original No. 842,256, dated Jan. 29, 1907. A non-con- 
ductive partition for an electrolytic cell comprises a number 
of separated cooled curtains insulated from one another and 
adapted to maintain the space between them filled with a 
chilled and solidified layer of the electrolyte. 


13,277-ELECTROLYTIC CELL, 


PATENTS THAT HAVE EXPIRED. 


Following is a list of the electrical patents (issued by the 

United States Patent office) that expired July 31, 1911: 

523,662. ELECTRIC METER. Eugen Hartmann, Frankfort-on- 
the-Main, Germany. 

523,668. COMMUTATOR FOR DYNAMO-ELECTRIC MACHINES. 
Joseph Hoffman. Schenectady, N. Y. 

523,668. DYNAMO-ELECTRIC MACHINE OR MOTOR. Walter H. 
Knight, Lynn, Mass. 

523,685. ARMATURE FOR DYNAMO-ELECTRIC MACHINES. 
Henry G. Reist, Lynn, Mass. 

523,689. PROCESS OF MAKING SECONDARY-BATTERY 
PLATES. William L. Silvey, Dayton, Ohio. 

523,695. ELECTRO-EXPANSION DEVICE. Elihu Thomson, Lynn, 
Mass. 

523,696. DYNAMO-ELECTRIC MACHINE. Elihu Thomson, 
Swampscott, Mass. 

523,704. ELECTRIC METER ‘Thomas Duncan, Fort Wayne, Ind. 

523,724. ELECTRIC SWITCH. George E. Linton, Worcester, Mass. 

523,767. ELECTRIC SIGNAL FOR RAILWAYS. Charles Ham- 
mond. Boston, Mass. 

523,776. ARMATURE FOR DYNAMO-ELECTRIC MACHINES. 
Horace F. Parshall, Lynn, Mass. 

523,798. MEANS FOR TESTING ELECTRIC SIGNAIL-BOXES. 
Jacob F. Mehren, Chicago, Ill. 

523,805. ELECTRIC GOVERNOR. John A. Cabot, Cincinnati, Ohio. 

523,822. ELECTROMAGNETIC RECIPROCATING PUMP. Charles 
J. Van Depoele, Lynn, Mass. 

523,847. ELECTRIC SIGNALING APPARATUS FOR RAILWAY- 
TRAINS. Wiliam H. Baker, Pawtucket, R. 1. 

523,865. TESTING DEVICE FOR ELECTRIC CIRCUITS. George 
A. O'Neill, Boston, Mass. 

523.893. BUSHING FOR ELECTRIC-ARC LAMPS. Thomas J. 
Houck, Baltimore, Md 

523,927. MAGNETIC TELEPHONE. Frederick H. Brown, Chi- 
cago, IN. 


923,957. ELECTRIC WELDING OR BRAZING MECHANISM. 
George D. Burton, Boston, Mass. 
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PROBLEMS OF THE POWER SOLICITOR. 

Standardization of the work of the electric power soli- 
citor is a difficult problem for the central-station manager. 
In the field of illumination it is not a very serious matter 
in many cases to obtain valuable comparative data. In- 
stallations made in particular industries or in mercantile 
houses of a given kind present numerous similarities. The 
proper lighting of an engine lathe in a factory on the west 
side of a town is much the same as that of illuminating 


another machine of the identical type which may be located 


at the opposite point of the compass, and given the same 
type of wall coloring and approximately similar dimensions, 
experience gained in the illuminating of a modern shoe 
emporium on one street can be applied without danger of 
error to another in the next block. The quantity of illum- 
ination and the spacing and disposition of the lighting units 
may differ somewhat, but if the initial work is well done, 
the first establishment’s equipment layout ought to be a 
good guide to that of the second. 

In the power field things are quite different. Few 
eentral-station companies maintain sufficient information 
concerning their power loads, and frequently the cost of 
making a careful test of the actual power consumption of 
a given establishment looks fearsome. Personal judgment as- 
sumes too large a place in the selection of motors. The would- 
be power user is not seldom led into difficulties through 
the competing advice of manufacturers whose chief interest 
is in the sale of motors and auxiliary electrical apparatus. 
Again, it is hard to point out established plants which may 
be fairly compared with the proposed new installation. The 
work of the power solicitor does not show itself to the 
popular, eye, and although his triumphs over the isolated 
plant and the old-line forms of motive power bring dollars 
to the station at times when otherwise the boilers, engines, 
dynamos and lines would be poorly occupied or even par- 
tially idle, the great differences between individual instal- 
lations often make it harder to secure new business than in 
fields where comparisons of results obtained are more 
readily accomplished. 

There appear to be just two general lines which may 
profitably be followed in trying to overcome these disad- 
vantages of a hidden service, and those are the preparation 
of more complete information for the company files concern- 
ing the technical features of motor installations, and the 
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more thorough accounting of the benefits of the power load 


upòn the system as a whole. Under complete information 
the company should include such matters as the horse- 
power, speed, type and voltage of every motor in its ser- 
vice; the size of the motor driving-pulley, gearing, shaft, 
or belting; the distance between driving-centers and speed 
variations permitted in cases where a constant number of 
turns per minute are not needed; the make, capacity, speed 
and any other exceptional points concerning the machine or 
group of machines driven by the motor, and, where possible, 
the amount of power required to operate the machinery 
under stated conditions as determined by tests made under 
responsible hands. Beyond this, the collection of blue 
prints or photographs of representative cases of motor 
driving on the central-station system are of great value in 
soliciting new business, and especially are these useful 
where the company is trying with might and main to dis- 
lodge some older and less efficient form of power from the 
field in the face of the natural opposition of the owner and 
of the operating force in his employ. Too few companies 
follow the above line of attack on the power prospect, and 
even where the local policy favors the making of the tests 
which are necessary to show to the owner and the central- 
station man precisely what is needed in the way of motor 
installation, companies often fail entirely to take advan- 
tage of the situation and preserve in their files of material 
the important points which in the future are certain to be 
so helpful to the department charged with the solicitation 
of additional motor patronage. 

It is no new thing to emphasize these points, but cer- 
tainly some such statement of their importance is justified 
by the failure of so many otherwise progressive plants to 
keep adequate statistics of their connected motor loads. 
It costs so little to maintain a card index carrying these 
details of power service and always keeping the manage- 
ment up-to-date concerning the motor load, that there is 
really not very much excuse for not doing so. And if a 
company once gets into the spirit of genuine power en- 
gineering, it is apt to accomplish marvels. No solicitor can 
be expected to carry in his memory the important details 
of motor service installed months since, and it is doubtful 
if any company can call itself well managed if the absence, 
illness or death of any single responsible employee in the 
power department can cripple the company’s store of in- 
formation concerning what it has actually done in placing 
motors in service. And finally, it would be well if the 
effect of the power business on the operation of the gener- 
ating and distributing system were more generally luoked 
into. Let the manager have some trustworthy subordinate 
plot each day the variations in the power demand upon the 
station in relation to the passing hours. Let him compare 
the effect of a growing power business upon the total de- 
mand of the consuming community upon the station, and 
the results will more than justify the trouble. 
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SELLING ELECTRICITY TO NATIONAL CONSUMERS. 

The development of large business organizations hav- 
ing branch establishments in many parts of the country 
has lately brought the central-station man in contact with 
some difficult problems related to the sale of current for 
lighting and power service. Many of these national enter- 
prises are thoroughly awakened to the possibilities of elec- 
trical advertising, the benefits of the motor drive and the 
economies of up-to-date illumination. Their travelling rep- 
resentatives, however, not seldom manifest pretty fixed no- 
tions as to what they desire in the way of service and rates, 
and it often occurs that the local central-station man is 
required to face arguments based on the practice of other 
cities and to justify his own charges and methods of supply- 
ing consumers before he ean secure a contract to serve a 
house of such character. 

It is hard for the layman to appreciate that the busi- 
ness of manufacturing and selling electric current is alto- 
gether different from that of distributing sugar or shoes 
to the general public. To the average man there is no 
apparent reason why the cost of putting a kilowatt-hour 
into a store in Georgia should be materially different from 
the expense of delivering that amount of electrical energy 
to a merchant in southern Illinois. The representative of 
a national house usually possesses a good deal of compara- 
tive data gathered from his experience in different cities, 
but he is rarely the owner of sufficient technical training to 
appreciate why prices for electricity may justly be different 
in divers communities. Not many months ago this matter 
reached an acute stage in a prominent manufacturing town 
of the East. The agent for the national organization argued 
that a store containing the same number of square feet, the 
same motor-driven coffee mills and fans, and the same brands 
of goods, operating the same number of hours each week 
and served by the same number of employees as another 
store a hundred or so miles away should be obliged to meet 
the same bill for electricity as its neighboring establish- 
ment owned by the same interests. 

Among the reasons why rates for substantially the same 
service may fairly be different in two communities the 
following are worth noting: In one town the company may 
secure a portion, greater or less, of its total yearly pro- 
duction from a water-power station, its neighbor depending 
upon coal alone. Even where coal is used in both places 
the price per ton may differ from ten to forty per cent, 
on account of the local railroad tariffs. Again, one station 
may be of an entirely different design, requiring more men 
in its operation on account of the inconvenient arrangement 
of its steam and electrical generating machinery; the other 
may be located on costly ground in the heart of the business 
district, while the other sends current into town over a 
high-voltage transmission line, the distance from the plant 
to the center of distribution being anything from a few 
miles up to several score. 
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Further, one town may contain numerous factories 
using electricity for both lighting and power; the station 
load curve may exhibit a better demand upon the machinery 
in the day time, or through the night. The street lighting 
in one place may be cut off at midnight and in another run 
all through the hours of darkness. The extent to which 
electricity is used in residences and mercantile establish- 
ments will usually vary greatly, and the relative popula- 
tion of the two towns may in itself be enough to justify 
large differences in rates charged for practically the same 
service. There is no reason why central-station prices for 
current should be the same in different places any more than 
that a passenger should be able to ride ten miles for five 
cents in one town because in another he can ride double 
that distance for the same fare. Away down at the bottom 
of the matter is the fact that the cost of rendering service is 
seldom the same in communities which outwardly seem to 
be comparable. An experienced electrical engineer can 
quickly determine the natural and proper differences in 
conditions which account in a large measure for apparent 
discriminations in rates. Hence it is a good plan to collect 
statistics of different systems, noting the important. differ- 
ences in each case and preparing so far as possible to defend 


one’s own rates upon the strength of the local conditions as 


contrasted with those prevailing elsewhere. A greater de- 
gree of co-operation between the officers of electrical systems 
of generation and distribution will do much to overcome the 
objections of national advertisers to paying different rates 


for similar services. 


FACTORY LIGHTING. 

The article by Mr. F. B. Allen, dealing with important 
considerations in factory lighting, found elsewhere in this 
issue, among other things calls attention, first, to the close 
relation between the efficiency of the lighting and the finan- 
cial success of an industrial establishment; and second, 
to the advantages of the mercury-vapor lamp as a factory 
illuminant. The first point is now generally recognized. 
Unquestionably, the suceess of any plant depends upon the 
efficiency of the individuals employed, and it has been 
Proven that an employee ’s efficiency depends, to no small 
extent, upon working in well-lighted quarters. The advan- 
tages. of the mercury are for factory lighting are also be- 
coming more generally recognized. This type of lamp, to- 
gether with flame and luminous ares and tungsten units of 
300 to 500 watts, are steadily coming into use and any one 
of these is far superior to the ordinary inclosed are found 
in so many shops. 

The general requirements for factory lighting besides 
sufficiency and continuity are uniformity, a general illum- 
ination, making the use of individual drop lights unneces- 


sary except in special cases, the absence of glare, and a. 


type of lamp adaptable to the conditions of the work over 
which the system is to be used. | 
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The most approved method of securing these. results is 
by means of the so-called overhead illumination system, in 
which the lamps are placed high enough to be out of the 
range of vision, and of a sufficient number to furnish illum- 
ination practically independent of the position of the work. 

In view of these requirements, one of the hardest prob- 
lems for the illuminating engineer to solve is that of factory 
lighting. This is due to the fact that a building for indus- 
trial purposes is primarily designed for use by day and the 
fact that it must occasionally be used at night or late in 
the afternoon is, perhaps, for economic reasons, lost sight of 
in the design. The result is that the most unfavorable con- 
ditions obtain for proper lighting. Girders, rafters, belts, 
cranes, irregular ceilings, etc., are the most common eb- 
stacles met with, and these are sometimes overshadowed by 
the improper design of the building itself. The one com- 
pensating feature is that the esthetic requirements are few, 
if any, and the illuminating engineer is therefore not limited 
in this respect. | 

The advent of the high-candlepower tungsten. lamps, 
mercury-vapor lamps, flame and luminous are lamps has 
done much to broaden the possibilities of factory lighting by 
furnishing units of sizes adapted to certain conditions which 
heretofore have not satisfactorily been met by either the are 


or carbon-filament lamp. 


THE ELECTRICAL EXPORTS FOR THE FISCAL YEAR. 
A hopeful indication of the business outlook as regards 
the foreign electrical trade of this country is given in the 
statistics of the electrical exports for the past fiscal year, 
as published on another page of this issue. The classified 
data, as given month by month for the fiscal year ended 
June 30, 1911, show the usual fluctuations, although a mark- 
ed improvement is noticeable in the last six months. A 
better general idea of the trend of the export trade is given 
by the annual totals, since in these the monthly fluctuations 
are fairly averaged. The annual summary shows that the 
past fiscal year has taken the banner, its total of $18,727,455 
exceeding the previous record established in 1906-07 by 
$1,459,049. The world-wide depression that set in toward 
the close of 1907 has been completely overcome as regards 
the foreign trade in American electrical products. During 
the last fiscal year there was a gain of some four million 
dollars over the preceding twelvemonth. This alone is jus- 
tifiable cause for gratification. An analysis of the figures 
into appliance and machinery exports shows again the pre- 
This has 
lt shows 
that American telephonic equipment, which forms the bulk 
of the electrical appliance exports, is maintaining its undis- 
puted lead in the telephone-supply markets of the world. 
The strong gain in electrical machinery exports is also aus- 
picious as indicating a redevelopment of the demand abroad 
for American generators, motors, and their auxiliaries. 


dominance of the former qver the heavier articles. 
been commented upon before in these columns. 
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New Officers for Chicago Elevated Rail- 
ways. 

- It is understood that Britton I. Budd, 
president of the Metropolitan Elevated, 
will be in charge of operation of the 
Chicago Elevated Railways. His title 
will probably be president, and it is ex- 
pected he will be made president of the 
different underlying companies. Pres- 
ident C. V. Weston, of the South Side 
Elevated, and Mason B. Starring, pres- 
ident of the Northwestern Elevated and 
of the Oak Park Elevated, will retire 
from those offices. | 

E. C. Noe, general superintendent of 
the Northwestern Elevated, will be 
next in authority under Mr. Budd. His 
title has not been, so far as can be 
learned, finally determined upon. 

Mr. Budd has been president of the 
Metropolitan for several years follow- 
ing the retirement of H. G. Hetzler. 
Before becoming president Mr. Budd 
was general manager of the company. 
F. A. Delano, president of the Wabash 
Railroad and chairman of the board of 
directors of the Metropolitan, has been 
made one of the board of governors of 
the Chicago Elevated Railways. He is 
understood to think highly of Mr. Budd 
as an operating official. 

Mr. Noe has been with the North- 
western Elevated for a number of years. 
He was formerly with the General Elec- 
tric Company and is regarded as being 
well adapted for the position to which 
he will be appointed. 

The choice of these two officials 
marks the beginning of the reorganiza- 
tion of the operating staffs of the sev- 
eral companies. Within the next two 
weeks further changes may be worked 
out. A great many more operating offi- 
cers will necessarily not be needed un- 
der the new conditions. 

C. V. Weston, president of the South 
Side Elevated, succeeded the late Leslie 
Carter as head of the company. He was 
formerly with the Yerkes lines as civil 
engineer and was a member of the 
Board of Supervising Engineers which 
directed the rehabilitation of the sur- 
face street railways. 

Mason B. Starring, president of the 
Northwestern Elevated, has not an- 
nounced his plans for the future. About 
a month ago he was made president of 
the Oak Park Elevated to succeed the 
late Clarence Knight: 

As a part of the general street rail- 
way changes, it is understood that T. 
E. Mitten, president of the Chicago City 
Railway Company, will retire from that 


position. Mr. Mitten has taken no part 
in the merger plans of the ‘‘L’’ roads, 
nor in the proposed merger plans of the 
surface lines. He has recently become 
identified with Philadelphia traction in- 
terests and is expected to go to that 
city after retiring from the presidency 
uf the Chicago City Railway. 

m ee Sr 
Edwin E. Jackson, Jr., Fined $45,000. 

in Wire Case. 

In line with the developments which 
have marked the progress of the Gov- 
ernment’s campaigns against the wire 
manufacturers indicted for forming 
pools in alleged violation of the anti- 
trust laws, Judge Archbald inflicted 
a fine of $45,000 upon Edwin E. Jack- 
son, Jr., of New York, upon his plea 
of nolo contendere on August 4. United 
States District Attorney Henry A. 
Wise bitterly arraigned Jackson as 
the ‘‘head and brains of the trust.’’ 

Ten of the indicted men, including 
Mr. Jackson, changed their pleas of 
not guilty to nolo contendere. They 
were fined $1,000 each, with $100 more 
for each additional indictment. 
Against Mr. Jackson nine indictments 
were found and his fines were $5,000 
for each count. In addition he was 
sentenced to pay $2,600 in costs. Others 
who pleaded and were fined on August 
4 were Herbert L. Satterlee, William 
S. Kyle, Wallace D. Rumsey, George 
E. Holton, Frederick I. Hall, J. B. Ol- 
son, James H. Sieberling, Benjamin. 
S. Wolf and Eugene R. Phillips. 

— eea 
Government Line to Life-Saving 
Station. 

The United States Government in- 


-tends to install a telephone line con- 


necting the lighthouse and life-saving 
station at North Cove with South 
Bend, Wash. The City Council has 
passed an ordinance granting the Gov- 
ernment permission to use the streets 
and alleys of the city for the purpose 
of bringing the line from the river to 
the station. 
a a 
Interborough Plan Rejected. 

At a recent meeting of the Board of 
Estimate of New York city the latest 
Interborough plan for subway con- 
struction was rejected. The plan 
called for a guarantee of nine per cent 
on its $125,000,000 investment. 

After rejecting the Interborough 
plan, it was voted by the Board to give 
all lines to the Brooklyn Rapid Transit 


Company. 
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New Trolley Charters in Connecticut. 

During its closing session the Con- 
necticut General Assembly passed sev- 
eral trolley charters and extended the 
charter rights of a number of compa- 
nies operating in that state. Among 
these is the additional right to the Short 
Line Electric Railway Company, the 
Plant Company, to lay additional 
tracks between its Saybrook-Essex line 
and the Old Saybrook ferry, and to sell 
electricity in Lyme, East Lyme, Ches- 
ter, Saybrook, Essex, Old Saybrook, 
Clinton and Madison. This company 
will furnish the electricity for the 
working of the new State toll draw- 
bridge which will take the place of the 
present Old Saybrook-Old Lyme ferry, 
on the main route. 

The new trolley charters which have 
passed the House are those of the Nor- 
walk and New Canaan Electric Railway 
Company and the New Britain, Kens- 
ington & Meriden Street Railway Com- 
pany. The former is a renewal of a 


‘charter which was allowed to lapse sev- 


eral years ago and provides for a trol- 
ley line between the city of Norwalk 
and the village of New Canaan. 

The House has also passed the exten- 
sions and additional charter rights of 
the Connecticut company in Hartford, 
New Haven, Orange, Meriden, Norwich 
and New London and of the Connecti- 
cut Railway & Lighting Company, now 
operated by the New Haven Road’s 
trolley corporation, in Waterbury, Fair- 
field, Stratford and Bridgeport. 

————_-¢-<-@—___-. 
Citizens Remove Power-House Dam. 

Citizens of Maywood, Ill., on August 
8, destroyed a dam belonging to the 
North Shore Electric Company, on the 
Desplaines River, near the company’s 
Maywood power house. 

This action followed the demand of 
the citizens of Maywood and River For- 
est that the North Shore Electric Com- 
pany remove the dam in a specified 
time, it being claimed that this dam 
was largely responsible for a plague of 
mosquitoes which has afflicted the two 
villages during the summer. 


Electrical Investigation in Texas. 

At the direction of the Texas Legis- 
lature an investigation of the tele- 
phone, telegraph and other electrical 
businesses is being carried on. The in- 
vestigation is being made with the view 
of instituting prosecutions should suf- 
ficent evidence be found that the Texas 
trust laws are heing violated. 
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Otto E. Osthoff. 

Few engineers have advanced to 

such heights in so short a time as Otto 
E, Osthoff, vice-president and chief cn- 
gineer of H. M. Byllesby & Company, 
Chicago. Mr. Osthoff was born in 
Cleveland, Ohio, October 4, 1874. At 
the age of six years his parents re- 
moved to the town of Delphos, Ohio, 
where he received a common and high- 
school education. At the'ʻage of six- 
teen he entered Adelbert College of 
Western Reserve University, Cleve- 
land, Ohio, and pursued classical 
studies for a period of three years, and 
then went to the Case School of Ap- 
plied Science, Cleveland, 
where he completed an ad- 
vanced course in physics 
and mathematics, graduat- 
ing in 1896 with the degree 
of B. S. In addition to the 
regular course, studies were 
incidently pursued in me- 
chanical, electrical and hy- 
draulic engineering. 

When in school Mr. Ost- 
hoff was the recipient of 
numerous honors. He won 
the Reid prize in physics, 
given annually by Dr. Reid 
of John Hopkins University, 
to the student passing the 
best special examination in 
physics, and he also obtained 
the highest average grade 
in all studies in his sopho- 
more year. Mr. Osthoff 
served as editor-in-chief of 
the Differential, the college 
annual, and was also in- 
structor in physics for one 
year while following regular 
studies. 

Mr, Osthoff graduated 1n 
1896 and immediately en- 
tered the service of the Wil- 


lard Storage Battery Com- Vice- 
. During . 
pany, of Cleveland oe a 


his first year’s conn 
company he pursue 
studies 
of E. E. from the 2 


i the 8 
thesis was 02 
sign of Central Storage 


d post-graduate 
d the degree 
gehool. His 
«The De- 


York and Brooklyn and in 1901 he was 
sent to Chicago as district engineer of 
the company. 

In 1902 Mr. Osthoff became asso- 
ciated with H. M. Byllesby, of Chicago, 
and upon the organization of H. M. 
Byllesby & Company was made a vice- 
president, director and chief engineer 
of that company. He has been identi- 
fied with H. M. Byllesby & Company 
ever since, having direct charge of the 
engineering department, which em- 
braces all engineering pertaining to 
the electric, hydroelectric, gas, street- 
railway, waterworks and telephone 
properties controlled by the company. 


OTTO E. OSTHOFF, . 
President and Chief Engineer, H. M. Byllesby & Company. 


In addition to this he is vice-president 
and director of the Interstate Light & 
er Company, of Galena, Ill.; West- 
ern States Gas & Elcctric Company, 
Appalachian Power Company, e 
president and director of the Northern 
Idaho & Montana Power Company, 
director of the Takoma Gas ee 
director of the Fort Smith oe i : 
Traction Company, as of the Bit- 
ter Root Mountain . Water Company 
| official and direc 


eurities Company. . 
associated with the 


Pow 


and an 


cago Se i 
Since becoming 


tor of the Chi- 
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Byllesby organization, Mr. Osthoff has 
been identified with many notable en- 
gineering projects. He has acted in 
the capacity of consulting engineer for 
the City of Duluth, having had general 
charge of the recent large extensions 
there of the water works and municip- 
al gas plant, and he designed and con- 
structed the new artificial gas works 
for the United States Steel Corpora- 
tion at Gary, Ind. He has also had 
general supervision of the design and 
construction of the hydroelectric plants 
built at Sioux Falls, S. D.; Mankato 
and Cannon Falls, Minn.; Somerset, 
Wis.; Big Fork, Mont., and several 
others still under construc- 
tion. He has also had gen- 
eral charge of the design 
and construction of the new 
steam plants at San Diego, 
Cal.; Oklahoma City and 
Muskogee, Okla.; Mobile, 
Ala.; Fort Smith, Ark.; Ot- 
tumwa, Ia., and some half 
dozen steam plants recently 
constructed for the North- 
ern States Power Company, 
operating in Minnesota, in- 
cluding the city of St. Paul, 
and for the Northern Idaho 
& Montana Power Company 
in the states of Idaho, Mon- 
tana, Oregon and Washing- 
ton. The crude-oil gas 
works at San Diego, the 
water and coal-gas plants at 
Oklahoma City, Muskogee 
and Enid, five coal and 
Water-gas plants controlled - 
by the Northern States 
Power Company and the 
new gas works at Tacoma. 
Wash., Springfield, Ore., and 
Oshkosh, Wis., were also du. 
signed by Mr. Osthoff. 
Active in society and club 
affairs, Mr. Osthoff holds 
n membership in the American 
nstitute of Electrical Engineers 
Western Society of Engineers Ane d 
can Water Works Association, Am ee 
can Gas Institute. Nat; ean i = 
l tute, National District 
Heating Association, Americ 
emy of Political and Soo; a 
, ne q Social Science 
American Civie Alliance and Ameri 
can Association for the Advan res 
of Science, He is algo ira 
a member of th 
Union League Club ang the Univers: : 
Club of Chi cy craity 
cago, Lawyers’ l 
New York, Arlingto Club of 
land, Ore.. ; oe oe Port. 
» Vre., and the honorary q 
ter fraternity Sigma X. reek let. 
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Electrical Exports for June and for the 
Fiscal Year 1910-11. 

The Bureau of Statistics of the De- 
partment of Commerce and Labor, 
Washington, D. C., has issued its 
monthly summary of the imports and 
exports of the United States for the 
month of June and, therefore, also the 
annual summary for the fiscal year 
ended June 30, 1911. From these sta- 
tistics the following data relative to 
the exports of electrical products are 
obtained. 

The figures for June are quite satis- 
factory for the falling off in appliance 
exports from the last few months is 
more than made up by the gain in ma- 
chinery exports, the total being prac- 
tically equivalent to that of May, 1910, 
which was the record month until April 
1911, surpassed it. The monthly fluctu- 
ations during the past fiscal year are 
shown by the following data, the figures 
for June of last year being also in- 
cluded for comparison: 


Electrical Ap- Electrical 
Month. pliances. Machinery. Total. 
June, 1910......... $ 902,593 $586,202 $1,488,795 
July, 1910......... 839.05 745,41 1,584,478 
Aug., 1910......... 852,958 708,160 1,561,118 
Sept., 1910......... 762,152 578.246 1,340,398 
Oct., 1910......... 780,233 514,184 1,294,417 
Nov., 1910......... 884,326 612,007 1,496.333 
Dec.. 1910......... 826,183 646.639 1,472,822 
Jan., 1911......... 965,936 687,536 1,653,472 
Feb., 1911......... 939,714 551,885 1,491,599 
Mar., 1911......... 915,901 639,338 1,554,339 
Apro W11l......... 1,064,562 $88,283 1.952.845 
May, 1911......... "987.264 627.840 1,615,104 
June, 1911......... 884.839 825,091 1,709,930 


The following table gives Hie com- 
parative figures for the last five fiscal 
years, each including the twelve months 
ending June 30, and shows clearly the 
general tendencies in the electrical ex- 
port trade and the striking fact that 
the past fiscal year has broken the rec- 


ords in its total shipments of electrical 
products: 


Electrical Electrical 
Year. Appliances, Machinery. Total. 
1906-07 ...... $ 8,262,640 $9,005,766 $17,268,406 
1907-08 ...... 6, 754,217 8,495,219 15,249,436 
1908-09 ...... 6,074,865 6,449,526 12,524,391 
1909-10 ...... 8.694.182 6,048,263 14,742,395 
1910-11 ...... 10,702,827 8,024,628 18,727,455 


Reverting back to the figures for last 
June, the principal countries to which 
electrical shipments were made and the 
values of the exports are given below: 


Electrical Electrical 

Countries. Appliances. Machinery. 
United Kingdom .......... $ 64,016 $103,513 
Canada ......esssesseseseeoes 313,029 145,485 
Mexico ..ccce cece ect eererees 67,048 145.032 
Cuba ne 47.708 10,007 
Brazil ... ccc ecw tee weer cece 193,371 101,146 
JAPAN Lop cece eee r er eenecees 38,050 99,037 


The Pay of German Telephone Oper- 
ators. 

Telephone ‘‘girls’’ in Germany can- 
not work after the age of seventy, 
though they can retire on pension prior 
to that advanced age. Positions are 
obtained by civil service examination. 
The average age on entering the busi- 


ness is said to be in the neighborhood 
of thirty years, and many remain for 
life. Discharges cannot be effected 
without considerable red tape. When 
an operator has worked up to $490 a 
year and $150 extra for house rent, she 
stays at that pay until pensioned. 


9-4 
The Copper Situation. 

Considering the forthcoming Copper 
Producers’ statement, information 
comes from a reliable source that there 
will be a decrease of about 14,000,000 
pounds, which will be the largest for 
any one month since September, 1910. 
The exports undoubtedly will be the 
largest for any month thus far reported 
this year. 

The reports from the largest produe- 
ers would seem to indicate that they 
have no great amount of copper for sale 
that is due for delivery from refineries. 
By this is meant that practically all of 
the 250 odd million pounds of copper at 
smelters, in transit to the refineries, and 
at the refineries, blister copper and ma- 
terial in process of refining, has been 
sold ahead. 

The big electrical companies report a 
number of large orders as placed re- 
cently, but they are beginning to worry 
somewhat about the business that may 
be placed this fall. Foreign consump- 
tion of the metal is all that can be ex- 
pected and there was a shrinkage in the 
foreign visible suply for the month of 
July of 3,342,080 pounds. 

Taking everything into considera- 
tion, the technical position of the metal 
seems to be strong, but an increased de- 
mand for copper in this country will be 


` necessary to keep stocks from increas- 


ing the next two or three months. 
——__—__~--@—____ 
Cross of Electric Lights on Church 
Steeple. 

A cross outlined in electric lamps on 
the steeple of St. Mel’s Catholic 
Church, at Forty-third Avenue and 
Washington Boulevard, Chicago, is 
somewhat of an innovation. The cross 
is nine feet high and six feet wide. 
Each side of it is outlined by thirty 
four-candlepower carbon lamps. This 
cross can be seen very distinctly at 
night for a distance of twenty-five city 
blocks in a direction at right angles 
to the arms of the cross. Rev. Father 
McDonald, who is in charge of the 
church, expresses himself as well 
pleased with the results obtained by 


the use of electricity for lighting this 
church emblem. 


Seasoning Wood by Electricity. 

A consular report from Birmingham, 
England, gives the following particu- 
lars of a new process for seasoning 
wood, said to be worked in France: A 
large tank is filled with a solution con- 
taining ten per cent of borax and five 
per cent of resin, with just a trace of 
carbonate of soda. In the bottom of 
the tank is a lead plate which is elec- 
trically connected to the positive pole 
of the dynamo. The timber to be treat- 
ed is stacked on this plate, and when 
the tank has been filled another plate 
is superimposed and connected to the 
negative pole of the dynamo. 

When the current is switched on it 
passes through the stack of wood be- 
tween the two plates, and in its passage 
it is said to drive out the sap in the 
timber and deposit borax and resin in 
its place. completely filling up all pores 
and interstices. When the process 1s 
completed the timber is removed and 
dried, after which it is ready for use. 
Tt is claimed that the timber submitted 
to this treatment, no matter how green 
it may be, becomes completely seasoned. 

| ——————__>--o———_————__— 

Arc-Light Equipment for Chicago. 

The Sanitary District of Chicago has 
definitely decided to install immediately 
for street lighting 500 flaming-are 
lamps of the long-burning type. Of 
these, 250 will be of a type used in 
street lighting in Europe and supplied 
by the Stave Electrical Company, and 
250 of an American type, developed by 
the General Electrice Company. After 
sixtv days of operation, the rest of an 
equipment of 4,000 lamps will be 
awarded to the concern whose lamps 
give most satisfaction, and eventually 
15,000 lamps of the kind selected will 
be installed. Both lamps are of the ten- 
ampere type and are to operate 100 in 
series with fiftv-five volts at the are. 
As this is the first municipal installa- 
tion in this country of flaming arcs on 
a large scale, a successful outcome of 
the Chicago test will have a wide in- 
fluence on future street lighting. 


ee 


Twin Arc Posts for Philadelphia. 

According to recent newspaper dis- 
patches Mayor Reyburn will send a 
message to the Council again urging 
action on a bill providing for the erec- 
tion of twin arc lights like those in 
the center of the city on principal 
business thoroughfares and squares in 
various parts of the city. 


Vol. 59—No. 7 


- mo 
—- - —1/ 
— 


| 


August 12, 1911 


303 


Electrification of a Rand Gold Property.— II. 


The Power Plant of the Randfontein Group of Mines. 


GENERATORS. 

The generators are built to deliver 
three-phase current at a frequency of 
fifty cycles and at a pressure of 6,600 
volts between phases. This pressure 
is high enough to suit the radius of 
supply and load, and low enough to 
connect direct to the line without 
transformation. All generators are of 
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enormous pressure due to centrifugal 
force is exerted on the coil when the 
rotor ìs at full speed. 

The generators are designed to give 
their full output at a power-factor of 
0.7, the regulation at unity power-fac- 
tor being 18-20 per cent. 

The overload guarantees are fifty per 
cent for half an hour and twenty-five 


{OISTING 


per cent for two hours, and this with- 
out the use of the by-pass. | 
The temperature rise guarantee for 
all generators, with the exception of 
the two 1,000-kilowatt sets, are: Iron 
fifty-five degrees Fahrenheit; stator 
eoils, forty degrees Fahrenheit; and 
rotor, forty-five degrees Fahrenheit. 
These guarantees are with natural ies 
tilation in the case of the salient po ‘ 
machines, but fan blades are attache 
to the rotors of the cylindrical-type 


nets. : 
mag ion becomes a problem owing 


ilat 
on small bulk and external sur- 
to i 
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face of a high-speed machine as com- 
pared to the slower-spęed generators 
for the same energy loss. This is pro- 
vided for in the Parsons machine by 
ample spacing pieces in the stator lam- 
inations, allowing air to be drawn in 
through the stator foundations by the 
fan-like action of the rotor, and dis- 
charged through the top of the stator. 


In the cylindrical type of rotor, in 
which the fan action is very little 
the ventilation is assisted by fan blades 
mounted on a spider keyed to the shaft- 
end of the rotor. 

The limit to output is 
found to be not at the tur 
but, in maintaining voltage, at the gen 
erator terminals with ordinary otor 
loads of low power-factor, due to sat 
uration of the field magnets. In e. 
ing generators for overload capacit pe 
this station, this hag in ever te 
determined the limit, and it ns 
a dangerous feature, due to eae 
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that an unobservant switchboard at- 
tendant may, on heavy loads, in en- 
deavoring to maintain voltage, espec- 
ially if steam pressure is a little low, 
continue passing current into the rotor 
windings after the saturation point is 
reached and damage the rotor insu- 
lation. j 

A steam consumption test of a 6,000- 
kilowatt set was lately carried out, 
and the results are appended. As can 
be seen, the test was carried out on 
an ordinary working load. 

The machine at the time was not 
working in parallel with other ma- 
chines, and the load it carried was as 
much as could be conveniently segre- 
gated, and sufficient at all events to 
give the desired information. 


6,000-KILOWATT TURBINE STEAM-CON- 
SUMPTION TEST. 

Capacity of turbo-generator.......... 6,000 K. W. 

Duration of test 

Average steam pressure at vee valve 


5 Ibs. pr sq in. 
avon steam temperature at sto 
ve 


ea at satig Tee as s ante: SR ale er 475° Fahr 
Mean speed.......-. ssc e cece ence 1,000 R. P. M 
Average K. W. load...........--06. 5,008 K. W 
Average power factor..........sesecesesesos 
Mamimum K. W. load........-..ee0. 5,803: K. W 
. Minimum K W  1Oad nos eck ee ertee ss 4,110 K. W. 
* Total water used............+.+.08.; 468, 549 lbs. 
Water used per hour................-- 76,425 Ibs. 
Average water rate per K. W. hour...15.25 Ibs. 
Vacuum (average) ......-- see eeeeees 22.56" He. 
Barometer ......cccccc cc ccc cece cenccee 24.9” Hg. 
Average discharge temperature..... 94.734 Fahr. 
Average inlet temperature......... 81.369° Fanr. 
Average generator temperature yea Fah 
E EE T E E E a E EEEE is ahr. 


Hw 
SWITCHING APPARATUS. 

The whole of the high-tension switch- 
ing apparatus is remotely controlled 
and mechanically operated, with the 
exception of the switches for the 6,000- 
kilowatt generators, which, owing to 
their size, are actuated electrically by 
solenoids. 

No high-tension current is brought 
to the operating platform, the instru- 
ments being actuated from series and 
potential transformers in the chambers, 
the secondaries of which are grounded 
to a common grounding bar connected 
at several points ito the condensing 
plant. 

Owing to the disposition and con- 
centration of the loads to be provid- 
ed for, the busbar arrangements are 
very simple, consisting of two sets of 
busbars superimposed and running the 
‘whole length of the high-tension struc- 
ture. 

Transfer isolating switches allow any 
‘generator or feeder to be connected to 
either set of bars, and a busbar-paral- 
leling switch with synchronising gear 
effects any desired transfer of load. 
No further sectioning of the busbars 
has been found necessary, the normal 
conditions of running being that all 
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generators and feeders operate in par- 
allel, leaving a spare set for testing 
or emergency purposes. 

Connections from the generators to 
the high-tension compartments are 
made by cable similar to the main 
feeders, but with a higher safety factor, 
these cables being constructed for 
160,000 volts pressure. The connect- 
ing cables run through two parallel 
tunnels 7 feet 3 inches high by 3 feet 
7 inches wide, running the length of 
the generator house and connected by 
cross tunnels. One tunnel runs adja- 
cent to the foundations of the genera- 
tors and the other immediately under 
the high-tension chamber. 

The generator circuits were origin- 
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Paralleling is carried out by two 
synchroscopes in parallel. The first, 
being an instrument of large diameter 
with illuminated dial, indicates the 
speed, and is visible to the operator 
from any point in the generator house, 
the latter instrument, being much 
smaller and more sensitive, is relied 
on when closing the circuit. 

Spark gaps of the Westinghouse 
type, with series and shunted resist- 
ances, are connected to each set of bus- 
bars to take care of any rises of po- 
tential; also these are connected to 
every substation busbar as mentioned 
later. 

The station auxiliaries are suppHed 
from three 500-kilowatt transformers, 


EXTERIOR OF GENERATING STATION. 


ally protected by reverse-current re- 
lays, now disused. Until a balaneing 
system, which is under consideration, 
has been installed, a partial protection 
by overhead relays is provided and set 
up sufficiently high to act in the re- 
mote but {possible contingency of a 
short-circuit in any high-tension appa- 
ratus. 

All feeders are protected by over- 
load relays with inverse time action, 
the retardation being effected by dash- 
pots. The trip circuits, as well as all 
emergency lights, signals, ete., and the 
solenoids of the electrically operated 
switches, are actuated by direct cur- 
rent from a battery of accumulators. 

The generator windings are connect- 
ed in star, but not grounded, although 
in view of the fact that experience may 
prove grounding to be necessary on 
this system, alll three phases have been 


provided with series transformers and 
meters. 


located in a substation at the eastern 
end of the generator house. Here the 
pressure is reduced from 6,600 to 550 
volts, at which pressure all station 
motors are operated. Lighting is pro- 
vided for by further transformation to 
120 volts. The auxiliaries, including 
artesian-well pumps, are in every case 
driven by induction motors with the 
exception of the cranes, and represent 
an installed plant capacity of 1,400 
horsepower. 

TRANSMISSION SYSTEM AND SUBSTATIONS. 

The high-tension transmission system 
consists of seventeen 6,600-volt feeders 
comprising approximately thirty-two 
miles of cable, all operating in paral- 
lel. 

The substations are in two standard 
capacities, viz., 6,000-kilowatt and 
3,000-kilowatt, and all provided with 
static ‘equipment. The transformer 
units adapted are 500-kilowatt single- 
phases having two ratios, 6,600 to 
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2,200 and 6,600 to 550. Line drop is 
compensated for by taps on the pri- 
mary. | 

The choice of single-phase units was 

decided on by the writer owing to 

flexibility and ease of transport. Con- 
nections on both high and low-tension 
sides are in mesh and allow two trans- 
formers to carry on a temporary sup- 
ply of eighty per cent of the capac- 
ity of the balance in case of failure of 
one. 

The operating panels in the sub- 
stations are on a level with the high- 
tension structure, but with this excep- 
tion, all apparatus and arrangements 
are identical with that at the power 
station. 

Distribution from all substations 1s 


including the cost of the first section 

of the plant, -$375,000, this works out 

at $80 per kilowatt installed. 
OPERATING COSTS. 

Operating costs have been steadily 
falling with the increasing output and 
will probably continue to do so for 
some time. The latest figures obtainable 
are for the March output of this year. 
In that month 5,085,430 units were gen- 
erated, which, deducting auxiliaries, 
left 4,678,570 units for-distribution at 
the switchboard. The costs are given 
in the table. 


Per Unit. 
AA A ENEA A EES NE E AO E NEN SAER .306 
Repairs and maintenance............ 092 
Salaries and VEROR s'o.ciew%.ic Scie wave sive .076 
OIL waste ANd SOON i occ cscevsecess .006 
Office and MWONETAl. isis sceic est aidi .014 
TE. on Pave ose ha ase HAS setae .494 cents 


LARGE UNIT IN RANDFONTEIN PLANT. 


made by underground cable at either 
2,000 or 500 volts, so that the transfor- 
mers are protected on both sides. 

| CAPITAL COSTS. 

The actual costs of the power sta- 
tion and system are not yet available. 
The work is completed, however, and 
the costs are approximately known. 
They are about three per cent higher 
than the estimates, in which no con- 
tingencies were allowed. 


The estimated cost was $1,515,000 di- 


vided up as follows: 
Boller plant 
Cooling tower ninne coe css 


. Piping and launders..... 0 
acnerator and condensing plant....... 485,000 
Race: e ee cna: 120,000 
Mdina On cables... IIIIIIIIIIIII] 105,000 


Takin l $1,515,000 
g the power station alone and 


for reasons external to the power sta- 
tion, a portion of the plant was running 
for the greater part of the month under 
uneconomical conditions, and the coal 
bill is above what it normally should 
have been. 

PUMPING APPLIANCES. 

The shaft pumps are of two capac- 
ities, 12,000 gallons and 6,000 gallons 
per minute. The lifts are standard at 
750 feet, which is suitable to the con- 
ditions of these mines. The pumps are 
mostly of the horizontal type, making 
forty revolutions per minute with a 
fifteen-inch stroke. Current is taken 
down the shafts to operate all pumps 
at 2,000 volts, and transformed to 120 
at the stations. This type of pump 
needs no apology, but it should be 
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understood that at the time these 
pumps were specified much diffculty 
was encountered in getting sufficiently 
large chambers cut out for them, and 
the design was influenced by the desire 
for compactness to specify reduction 
between the motor and the pump. 
AIR COMPRESSORS. 

The air compressors, four in number, 
are located in one station at No. 3 
Shaft, from which center the air is de- 
livered by surface mains to the various 
shafts. Each compressor is fapable 
of raising 5,600 cubic feet of free air 
per minute to a pressure of eighty 
pounds per square foot at the receiver, 
and guaranteed not to exceed 8,000 
horsepower at the crank shaft in doing 
so, the mechanical effciency being 
ninety per cent. 

The intercooler has a cooling sur- 

face of 1,200 square feet, and is ‘sup- 
plied with cooling water from a special 
cooling dam adjacent to the compressor 
station. - 
The air suction and delivery valves 
of these compressors are of the Hoer- 
biger type, and are placed radially at 
each end of the cylinder, that is, three 
suction and three discharge valves on 
the low-pressure cylinder, and two suc- 
tion and two discharge valves on the 
high-pressure. The speed of the air 
through the low-pressure valves is 
ninety feet per second and eighty feet 
per second in the high-pressure. 

Under these conditions, the rise of 
pressure in the mains to the receiver 
is guaranteed not to exceed three 
pounds per square inch and the drop 
in pressure on the low-pressure sides 
not more than 0.5 per square inch be- 
low atmosphere when at full speed and 
load. 

These were among the first big elec- 
trically operated compressors to be in- 
stalled on these fields, and owing to 
the fact that a constant-speed electric 
drive had beeen decided on, the method 
of governing, usually affected by speed 
variation in steam compressors, became 
very prominent. 

When the electrification of Randfon- 
tein was first seriously considered, the 
best method of operating a large com- 
pressor electrically was gone into and 
the conclusion arrived at was that 
speed control was the most satisfactory. 
This, of course, meant a Ward Leonard 
compressor with its converter set, 
which although presenting no obsta- 
eles technically, made a rather expen- 


im $i \ 
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sive outfit. Since that time, however, 

methods of pressure control at constant 

speed have been improved, and to-day 

no one will complain of the regulation 

of a constant-speed compressor. 
HOISTING ENGINES. 

All the electric hoists installed on 
surface are of the Ward Leonard type. 
There are five main shafts at the Rand- 
fontein Central, each of which will be 
or are equipped with one rock hoist 
and one man hoist. As the rock hoists 
have also to transport men at a reduced 
speed, and the conditions are the same 
in both cases, the consideration of the 
rock hoists alone will be sufficient. 

The shafts are not all at the same 
angle, but in order to make for uni- 
formity, the data taken were such that 


would meet the requirements of any 
shaft. 


Total depth of shaft..........cecceeeeee 2,800 ft. 
Vertical depth. .......cccecccccevsscecccs 00 ft 
Inclined 60 to horizon 


baie NRS 1,900 ft. 
Max. speed for rock.......... 2,000 ft. per min. 
Max. speed for MeN........-.cesseeeees 1,600 ft. 


Total time of trip (rock).............-. 130 secs. 
Total time of trip (men).........ceeee. 173 secs. 
Interval for loading and unloading (rock) 


aeeeret®teooeeteoeoetaeveeeeseeevreseansvses et eeoe 


Interval for loading and unloading (men) 


48 secs. 
Weight of rock skip.................. 4,740 lbs. 
Weight of men skip..........cccucees 4,000 Ids. 
Weight of rock......... ccc ccc cece cence 7,000 Ibs. 
Weight of men........ say 28x150 Ibs—4,200 Ibs. 
Weight of rope.............ccee. 2.2 lbs. per ft. 


` The determining factors in the se- 
lection of the type of hoist may be 
taken as follows: (1.) efficiency and ex- 
tent of controlling apparatus; (2.) 
capital and working costs; also, as the 
power station is owned by the same 
company, and difference affecting the 
station must be considered. 

The two main systems of heavy eles- 
tric winding that are considered here 
are: (1.) by three phase induction mo- 
tor, in which power is taken without 
transformation (except perhaps in 
pressure), from the usual alternating 
transmission system and conveyed di- 
rect to the hoist motor; (2.) by the 
Ward Leonard direct-current system 
in which the usual alternating trans- 
mission currents are transformed to 
continuous current before being con- 
ducted to the hoist motor. 

The first is apparently the simpler, 
that is, it contains less working parts, 
but the induction motor is inherently 
a constant-speed machine, and no meth- 
od has yet been devised by which the 
speed, torque and direction of rotation 
can be regulated or changed at will, 
with the same facility and efficiency 
that can be obtained in a direct-current 
motor with Ward Leonard control. 

Efficiency of control is greatly in- 
creased if the operator has visual indi- 
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cations of the effects due to his move- 
ments of the control lever, and this is 
obtained with the direct-current system 
in a very complete manner. This can 
be seen from the following: The dri- 
ver operates a lever which is in its 
‘‘off’’ position when vertical. Move- 
ments on either side control the di- 
rections of rotation, and the. distance 
from the vertical indicates to a certain 
extent the amount of torque, and the 
speed in both cases when operating 
normally against a positive load. To 
assist him in his operations, both types 
of hoists are provided with an am- 
meter and a voltmeter, these being gen- 
erally fixed on a column facing the 
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erted and the position of the pointer 
above or below the line indicates the di- 
rection for or against the load. 


A point requiring consideration is a 


possible failure of power supply. In 
such a case a Ward Leonard system 
could always be designed with suffic- 
ient flywheel effect to enable a trip to 
be completed, whether a negative or 


positive torque were required. To ac- 
complish the same result in a three- 


phase hoist, methods have been devised 


such as running a flywheel generator 
set, which is kept on the line and auto- 
matically cuts itself out and supplies 
power to the hoist for a short period 
after power fails. There is also the ed- 


INTERIOR OF PUMPING STATION. 


platform. The value of these instru- 
ments in each case may be summed up 
as follows: In the three-phase hoist 
the voltmeter indicates whether power 
supply is on or off, but nothing 
else. The ammeter, under normal 
conditions, indicates torque exerted. 
Under abnormal conditions, such as 
when exerting torque to retard speed, 
its indications cannot be relied up- 
on unless the power-factor is known. 
In the Ward Leonard hoist both in- 
struments have their zero point in the 
middle of the scale and the indications 
on both instruments are on definite 
sides of the zero point corresponding to 
the direction of rotation. The voltme- 
ter indications are proportional to the 
speed and could be calibrated in feet 
per minute. The ammeter readings are 
always proportional to the torque ex- 


dy-current brake for dealing with nega- 
tive torques. But since the only ad- 
vantage that the three-phase system 
possesses over the Ward Leonard is in 
capital cost, this additional plant re- 
quired tends to neutralize this advan- 
tage. 
OPERATING COSTS. 


Costs of maintenance will not differ 
much. Power-cost comparisons can be 
obtained by constructing load curves 
indicating the speed and power re- 
quired throughout the various trips that 
constitute a day’s work. 

When working under balanced con- 
ditions and normal speed, this differ- 
ence will not be great, but reduction. 
of speed and negative torque, such as 
raising men in the first case and low- 
ering men in the second, are greatly to 
the disadvantage of the induction mo-- 
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tor, and if much of this work is done, 
working costs alone will decide against 
it. 

Constructing the necessary curve load 
to correspond with the conditions of 
running we arrive at the tabulated re- 
sults shown in the table. 

WARD LEONARD HOISTS. 


a: øA: ; = 
ae ; ; as ce 
t 2: : a: 
=o (o : A. as 
go 6) E =. 
. = be 
by be . ey 
D @ be ° T z 
>a D: D bu 
(æ) aa A oS 
A 
20 By, .2. ‘28 
S5 d = #8 
Eo e) w © 
Rock Hoisting...... 49 1.6 13.6 8.16 
Men hoisting ...... 31 2.36 13.0 7.8 
Men lowering ...... sa 0.159 0.875 .6250 
THREE-PHiASE HOISTS. 
Rock hoisting ..... 47.5 1.55 14.17 8.4 
Men hoisting ...... 28 2.62 14.4 8.64 
Men lowering ...... ea 2.2 12.1 7.26 


The cost of power supply has been 
taken at forty-four cents per unit 
which is not likely to be exceeded 
when under full-load conditions on this 
group; to this has been added 16 cents 
equivalent to ten per cent capital 
charges. Hoisting has been taken from 
the full depth of the shaft, so that al- 
lowance can be made for shorter trips. 

The final consideration, though not 
the least, is the effect of the two sys- 


tems on the power station. The effect 


of Ward Leonard hoist peaks on a 
large station such as the power sta- 
tion of this company is not felt very 
much yet. The effect will become more 
marked as the shafts deepen and more 
hoists are connected, but they are nev- 
er likely to trouble the voltage regu- 
lation at the station. 

The Ward Leonard hoist, instead of 
jumping from zero up to, say, 1,200 
horsepower in one sudden rush, rises 
gradually to this demand, and takes 
fifteen seconds in doing it. If, as is 
quite possible, five out of these ten 
hoists should be accelerating at the 
same time, that is, within any period 
of fifteen seconds, the demand on the 
station amounts to the acceleration 
power demand multiplied by the num- 
ber of hoists. Such an event could 
scarcely be possible with a similar num- 
ber of Ward Leonard hoists. In or- 
der to do so, it would be necessary 
that all should start at the same in- 
stant. When it is remembered that 
the average load over a day will prob- 
ably never exceed 3,000 kilowatts per 
hoist, the effect of possible combina- 
tions of load peaks on the capacity of 
Plant required to deal with the gener- 


al : 
load, may become a serious consid- 
eration, 
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We are indebted to Mr. Butt, the 
chief electrical engineer of the Rand- 
fontein mines for information supplied 


for this article. 
—___—_—_.2---——____— 


A Tribute to Ralph W. Pope. 

At the meeting of the Board of Di- 
rectors of the American Institute of 
Electrical Engineers held at the Hotel 
Sherman, Chicago, June 27, the resig- 
nation of Ralph Wainwright Pope, sec- 
retary of the American Institute of 
Electrical Engineers, was received and 
accepted by the Board to take effect 
August 1, 1911. The president was 
authorized to appoint a committee in 
cooperation with the president-elect 
to canvass candidates for the office of 
secretary and report its recommenda- 
tions to the board of directors. Presi- 
dent Jackson subsequently appointed 
as this committee, Gano Dunn, chair- 
man, H. W. Buck and W. S. Rugg. 

A Committee on Resolutions com- 
posed of J. J. Carty, chairman, George 
A. Hamilton and D. B. Rushmore, with 
power was also appointed by Presi- 
dent Jackson under authority of the 
Board which subsequently made the 
following report. : 


For more than twenty-six years Mr. Ralph 
Wainwright Pope has faithfully and loyally 
served the American Institute of Electrical 
Engineers as secretary and for the twenty- 
seventh consecutive year he has again been 
elected to the office of secretary. The Board 
of Directors and the membership at large 
are of the opinion that by his continuous 
and honorable service he has attained such 
a position in the regard and affections of 
the members of the Institute that he is 
entitled to some relief from the active ex- 
ecutive duties of his arduous position. There- 
fore, to carry out his own expressed wishes 
his resignation as secretary has been ac- 
cepted. In accepting his resignation, the 
Board of Directors, in order to give expres- 
sion to their own feeling of gratitude as 
well as the feeling of the membership at 
large, and in order to reward such long and 
distinguished service, has appointed him to 
the position of Honorary Secretary, in 
which capacity the Institute may still have 
the benefit of his long experience in its af- 
fairs. 

In thus complying with the natural and 
just desire of Mr. Pope the Board of Direc- 
tors has thought it well to mark this change 
by this minute expressing its good will and 
appreciation, and by pointing out that the 
term of Mr. Pope’s service in the Institute 
covers many of the most important devel- 
opments in electrical engineering, and that 
this period has witnessed the growth of the 
Institute from the humblest beginning to its 
present flourishing condition. 

At the time when the art of electrical en- 
gineering was practised principally in con- 
nection with the telegraph, Mr. Pope was a 
pioneer, having in the year 1858 mastered 
the working of the Hughes printing tele- 
graph. In 1861 he had charge of the Morse 
telegraph office at Great Barrington, Mass., 
in which town he was born in 1844. In 1862 
and 1863 he was in the service of the Amer- 
ican Telegraph Company in its New York, 
New Haven and Providence offices, and in 
1865 he was one of that band of telegraph 
pioneers who went into the wilds of British 
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Columbia to establish an overland telegraph 
system with Europe by means of Alaska 
and Siberia. In 1867 he was with the Bank- 
ers and Brokers Telegraph Company, 
with whom he remained until 1872, 
when he became an inspector with the 
Gold and Stock Telegraph Company. While 
with this company he was promoted to the 
position of deputy superintendent in 1880, 
at which time the apparatus used by the 
Gold and Stock Telegraph Company was con- 
sidered by many as representing the highest 
development then reached by the electro- 
mechanical art. While in the service of the 
Bankers and Brokers Telegraph Company in 
1867 he was also assistant editor of “The 
Telegrapher.” In 1882 he became manager 
of the Union Electric Manufacturing Com- 
pany of New York. In 1884 he was asso- 
ciate editor of The Electrician and Elec- 
trical Engineer. In that same year the 
American Institute of Electrical Engineers 
was formed. The next year Mr. Pope was 
elected its secretary, which positon he is. 
about to relinquish. In 1890 he founded the 
newspaper Electric Power and in 1891 he 
became the editor for electrical terms in 
the Standard Dictionary. In 1893 under di- 
rection of Council, his quarters as secretary 
were established in the rooms of the Amer: 
ican Institute of Electrical Engineers in the 
Electrical building at the Columbian Expo- 
sition, and he was appointed on the Com- 
mittee of Judges for the Department of Elec- 
tricity; While at the exposition in Chicago 
he personally met more than two-thirds of 
all of the members of the Institute at that 
time. Ever since Mr. Pope has kept up his 
large personal acquaintance among the 
members, which is of great importance to a 
headquarters official. 

During the administration of President 
Stillwell, Mr. Pope visited a majority of the 
sections and many of the branches of the 
Institute and made a study of their devel- 
opment and needs. All of these activities 
have eminently prepared him for the posi- 
tion of Honorary Secretary, giving special 
attention to the organization and the in- 
terest of the sections and branches. 

— oee 

To Abolish Electric Light Towers. 

For many years the two remaining 
electric towers—the sole survivors of 
the ten that were erected twenty-five 
or thirty years ago when Peoria (Ill) 
first adopted electric  lights—have 
shed their luster on the territory at 
Main and North Streets and at Wayne. 
and Glen Oak. Each tower holds four: 
lights, suspended 125 feet in the air. 
Now Alderman Clarkson suggests that. 
they be torn down and the lights scat- 
tered throughout the territory in which 
they are located. The great trouble 
with the towers has been that the. 
foliage beneath prevents the light 
from reaching the street and renders 
the lights practically useless. He 
proposes, therefore, to take them down. 
and put the lights where they will do 
some good. The matter will be called 


to the attention of the City Council. 
— ____ 


Exports of Copper. 

Exports of copper for the week: 
ended August 3 were 6,734 tons. Since: 
August 1 the amount was 3,914 tons,. 
as compared with 1,595 tons for the 
same period last year. 
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INDUCTION IN ELECTRIC CIR- 


CUITS. | 


BY H. P. LIVERSIDGE. 


This article has been written with the 
idea in view of explaining in as non- 
technical a manner as possible, the fun- 
damental causes of electrical induction 
and its consequent effects on the prac- 
tical operation of alternating-current 
systems. 

Whenever an electric current flows 
in a conductor, the phenomenon of in- 
duction is present. In direct-current 
circuits, however, the effects are not so 


apparent as in the case of alternating- - 


current circuits, where lagging currents 
and low power factors are the direct 
consequence of this electrical reaction. 

Let us assume a straight wire, AB, 
as in Fig. 1, connected to an electric 
<ircuit, so that a steady flow of current 
is caused to pass through the wire in 
the direction indicated by the large ar- 
row. 
and B negative. The flow of current 
through the wire causes in turn a field 
of magnetism to surround the wire, 
whose strength, according to the laws 
of electromagnetic induction, is propor- 
tional to the amount of current flowing 
through the circuit. 

These magnetic lines of force lie in 
circular and concentric paths, as indi- 
cated in the diagram, and their direc- 
tion is determined by the direction of 
current flowing. In the above figure, 
the direction of magnetic flux is shown 
by the arrow heads on the circles. If 
the direction of current flow be 
changed, the direction of magnetic flux 
will likewise change. 

This magnetic field is what is known 
as an induced field, and it is this flux 
that, in turn, reacts on the voltage of 
the circuit, producing the effects de- 
scribed later. 

Let us next assume the wire AB 
shaped in the form of a ring. In this 
case, as in Fig. 1, the induced lines of 
magnetic force still surround the wire 
in concentric circles. It is clear, how- 
ever, that the lines of force enclosed by 
the wire loop are combined in this case 
in such a manner as to produce a mag- 
netic field of definite direction, thus de- 
termining the polarity of the induced 
field. 

The condition of the flux may be bet- 
ter seen by reference to Fig. 2, whieh 


In this case, A will he positive . 
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is a section of the loop described above. 
In this figure the direction of the lines 
of force is indicated. As in the previous 
case, a reversal of current will likewise 
reverse the direction of the magnetic 
flux. 

From the foregoing illustrations, 
therefore, it is evident that whenever a 
current is caused to flow in a conductor, 
a field of magnetism is produced—or, 
more strictly speaking, induced— 
around the conductor. Its strength will 
vary in accordance with the strength 
of the current flowing, and its polarity 
will be determined by the direction of 
current in the circuit. 

It will also be seen that for a given 
current, the strength of the magnetic 
field will depend largely on the shape 
of the conductor and the surrounding 
medium. In Fig. 1, the wire was 
straight and the surrounding medium 
alr. This case is typical of any aerial 
transmission circuit, and the magnetic 
field produced will be small in compari- 


son with the circuit in the shape of a 
loop. Here the lines of force are con- 
eentrated in such a manner as to pro- 
duce a much stronger field with the 
same current flowing. If the wire or 
coil of wire incloses or is surrounded 
by a magnetic material such as iron or 
steel, the induced field will, in turn, 
be greatly increased in strength, owing 
to the path of lower reluctance pro- 
vided. Thise case may be taken as 
typical of an electrical circuit com- 
posed of transformers, motors, ete., and 
consequently the inductive reaction in 
this type of circuit will be of sufficient 
strength to produce the effects noted in 
practice, 

From the foregoing illustrations, we 
have seen that a magnetic flux is al- 
ways produced around a wire when a 
current flows through the circuit. This 
action is in turn reversible and a move- 
ment of flux past the wire will like- 
wise produce an electromotive force in 
the circuit, causing a flow of current. 
The pressure of this induced electromo- 
tive force will be proportional to the 
strength of the magnetic field and the 
speed at which the lines of force are 


eaused to cut the wire circuit. If we 
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create a magnetic field surrounding a 
conductor, then, according to the laws 
of electromagnetic induction, the direc- 
tion of the induced electromotive force 
or current will be opposite to the flow 
of current that is necessary to produce 
the magnetic field in question. Re- 
ferring to Fig. 1, the direction of cur- 
rent producing the flux is from A to B. 
If this field of force be caused to cut 
the wire, so as to become linked with it, 
the flow of current generated by this 
action will be in the opposite direction, 
or from B to A. 

The voltage generated in the wire by 
the passing or cutting of the magnetic 
lines of force is known as an induced 
electromotive force, and the current as 
an induced current. 

This phenomenon of induced electro- 
motive force in its most practical appli- 
cation is familiar to all engineers, being 
the fundamental principle involved in 
the generation of electricity by the 
modern type of generators. We have 
here a set of wires called the armature, 
so placed in reference to a strong mag- 
netic flux, called the field, that the ro- 
tation of one or the other will cause the 
passing or cutting of these lines of 
foree by the wires on the armature. It 
is obvious, also, that the electromotive 
force of the generator, which is identi- 
cal with the previously described in- 
duced electromotive force, will in- 
crease as the field strength is increased 
and the speed of the revolving element 
is raised. 

From the foregoing illustrations we 
have seen that an induced electromotive 
force may be produced by a magnetic 
flux passing a wire, or the wire, in turn, 
cutting the lines of flux. In either case 
we have a condition in which the flux 
surrounding the wire is caused to 
change in its relation to the wire. This 
change may be effected by a change 
in the strength of the magnetic field 
surrounding the wire. It is evident 
that, if the wire be surrounded by a 
strong field of flux, which suddenly de- 
creases to zero, we have a condition 
which is identical with the case in 
which the wire passed through a strong 
magnetic field into a position of zero 
field. 

To be more explicit, suppose the con- 
ductor AB in Fig. 1 to be surrounded 
by a strong magnetic field, produced 
either by a current flowing in the wire 


or by an external source. If now the 
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field, as is indicated in the figure, be 
weakened to zero, we Shall have a con- 
dition which will, in turn, produce an 
induced electromotive force, due to the 
fact that there has been a change in 
the relative positions of the wire and 
flux. 

Having pointed out the general prin- 
ciples governing the production of an 
induced electromotive force or current 
flow, let us now briefly consider the 
several reactions that actually occur in 
a circuit, during the time of closing and 
opening it. 

With the circuit open we have no 
eurrent flowing, and therefore no in- 
duced flux around the wire. Immedi- 
ately upon closing the circuit, a cur- 
rent is sent through the wire, which, 
in turn, causes a magnetic flux to sur- 
round the circuit. Since this flux has 
increased from zero to a maximum, it 
is evident from the foregoing explana- 
tions that an electromotive force will 
- be generated in the wire in opposition 
to the electromotive force causing the 
current to flow. 

Again, when the circuit is broken, 
the reverse set of reactions takes place. 
In this case the surrounding flux 
changes from a maximum to a zero 
value and, in turn, generates an elec- 
tromotive force in the opposite direc- 
tion to the voltage induced when the 
circuit was closed. In this case we see 
that the induced electromotive force 
acts in a direction that would tend to 
uphold the current. It is this latter 
reaction which causes the flaming arc 
when generator fields, shunt coils, ete., 
are open circuited, and is spoken of as 
the inductive are. This electromotive 
force may reach very high values and 
depends largely upon the character of 
the circuit, the amount of current flow- 
ing and the speed at which the circuit 
is opened. 

From the foregoing explanations we 
see that, when a circuit is surrounded 
by a magnetic field which is produced 
by a flow of current through the cir- 
cuit, the only time an induced electro- 
motive force will be generated is when 
there is some change in the strength of 
current flowing. In circuits carrying 
steady currents this effect must be nil, 
except at the time of opening and clos- 
mg the circuit. 

Jn commercial alternating-current 
Cireuits, however, such is not the case. 
We have here a rapidly changing cur- 
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rent which fluctuates between a maxi- 
mum and zero value, 3,000 or more 
times a minute. Since the magnetic 
flux surrounding these circuits must 
also follow the current changes, it is 
evident that the induced electromotive 
force will be of considerable value, es- 
pecially in circuits containing large 
eoils of wire with iron cores, as in the 
case of transformers, motors, ete. 

It is also evident that since the cur- 
rent flowing in the circuit is alternat- 
ing, the induced electromotive force 
will also be alternating. This electro- 
motive force reacts on the voltage of 
the circuit, producing the effect spoken 
of as low power-factor or lagging cur- 
rent. 


S 


Having thus far considered the fun- 
damental reactions of an inductive cir- 
cuit, let us next take up in detail the 
actual conditions existing in a circuit 
in which an alternating current is flow- 
ing. Referring to Fig. 3, let the alter- 
nating electromotive force impressed 
on the circuit be represented by the 
heavy curve ABCDE. This curve may 
be said to indicate the instantaneous 
values of the generator pressure during 
one complete cycle. In this particular 
illustration we have assumed an ideal 
circuit in which there is no inductive 
effect present, the frequency being 
sixty cycles and the maximum pressure 
one hundred volts. It is evident that 
since the frequency is sixty cycles per 
second, the time for one complete cycle 
will be one-sixtieth of a second. In Fig. 
3 the distance from A to E represents 
the time of a complete evele, and the 
distance A to C, one-half eyele, or one 
alternation. 


Starting at the point A. 
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and keeping in mind that vertical val- 
ues indicate the electromotive force of 
the generator at particular instants, we 
see that the voltage gradually increases 
in strength from zero to a maximum 
positive value at B. This maximum has 
been assumed as 100 volts. From this 
point the pressure of the generator de- 
creases until it is again zero at C. 
From C to E the voltage again passes 
through a series of changes similar to 
the first alternation or half-cycle. In 
this alternation, however, the voltage 
values are negative in direction. From 
E the values will again pass through 
a similar series of changes as indicated 
in the cycle starting at A. 

In the time indicated by the space 
AE, the pressure of the circuit has 
changed from zero to 100 volts positive, 
to zero, to 100 volts negative, and again 
to zero. Let us assume that the load 
on the generator is such that, at the 
point of maximum voltage, the current 
flowing through the circuit will be fifty 
amperes. We can now plot the curve 
that will indicate the instantaneous 
value of the current flowing. This will 
take the general form indicated in 
Fig. 3 by the dotted line. At A the cur- 
rent will be zero, since the voltage at 
this point is also zero. From this point 
the current gradually rises with the in- 
crease in electromotive foree to its max- 
imum value of fifty amperes at B, then 
decreasing in strength until it is again 
zero at C. Likewise, the change in 
current strength during the alternation 
from C to E will also occur at the same 
period of time as the voltage values, 
and as indicated will be negative in 
direction. 

From the foregoing it is evident that 
when there is no inductive action in an 
alternating-current circuit, the current 
value rises and falls in unison with the 
electromotive force of the alternator, 
and it is said to be in phase with the 
impressed electromotive force. Such a 
condition, however, may be said to be 
ideal and seldom occurs in practice, for, 
as we have already seen, there must al- 
ways be a certain strength of magnetice 
field surrounding the current carrying 
conductors. This field, under certain 
conditions, may be very weak or unable 
to induce an appreciable inductive elec- 
tromotive force in the circuit, in which 
ease the effect on the generator is so 
small that practically the circuit may 
be considered as non-inductive. 
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Such a condition of non-induction is 
closely approximated in alternating- 
current circuits where the load is com- 
posed entirely of incandescent lamps. 
In this case we have a circuit free from 
any coils of wire or surrounding mag- 
netic material, so that the number of 
lines of force surrounding the wires 


will be small, a condition previously 
noted in Fig. 1. 


In commercial circuits, however. 
transformers, motors, heating coils, etc., 
are always included in the connected 
load, so that we are certain to have an 
appreciable magnetic field surrounding 
the current-carrying wires of the sys- 
tem. The instantaneous value of this 
flux is proportional to the current flow- 
ing at that instant of time, when there 
is no magnetic material present. It is 
evident, therefore, that any change in 
the current strength will produce a cor- 
responding change in field strength. 
Referring to Fig. 4, the dotted curve 
- represents the instantaneous value of 
current as indicated in Fig. 3. Since 
we have seen that the number of lines 
of force surrounding the circuit wires 
is dependent on the current flowing, it 
is also clear that the magnetic flux may 
be represented by the dot and dash 
curve indicated in the figure. This 
curve is also alternating in character 
and in phase with the current flowing 
in the circuit. In other words, at A, 
when the current is zero, the magnetic 
flux will also be zero. As the current 
increases, the strength of the surround- 
ing field will also increase, until both 
have reached a maximum together. As 
the current gradually decreases, the flux 
will likewise decrease in strength, and 
again reach a zero value at the same 
instant as the current wave. It is evi- 
dent that this rapidly alternating field 
of force will in turn generate an in- 
duced electromotive force in the circuit 
that will produce the condition known 
as lagging current or low power-factor. 
When there is iron or steel present, the 
magnetic flux is not in phase with the 
current, but lags behind it in passing 
through the zero values. 

In order to clearly show the produc- 
tion of this electromotive force by the 
alternating flux, let us refer to Fig. 5. 
The curve AMCNE is an enlarged de- 
tail of the curve of flux values as shown 
in Fig. 4 by the dot and dash curve. 

According to the law of electromag- 
netic induction, we have seen that tke 


production of an electromotive force by 
the cutting of lines of force is depend- 
ent on the number of lines cut per unit 
of time. In other words, the induced 
electromotive force is proportional to 
the speed at which the flux surrounding 
the wire changes in value. An exanii- 
nation of the curve of flux in Fig. 5 


Vol. 59—No. 7 


is zero. The curve of induced electro- 
motive force can, therefore, be drawn 
with reference to the curve of flux val- 
ues. The dotted curve, PQR, Fig. 5, in- 
dicates the different values of this in- 
duced electromotive force in reference 
to the alternating flux generating it. 
It is clear, also, that this induced elec- 
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will show that at A the change is very 
rapid, while at M the rate of change in 
field strength is zero. In order to bring 
this point out more clearly, assume a 
distance AK equal to one-eighth of an 
alternation or 1/960 of a second. Dur- 
in this period of time the flux has risen 
from a zero value to a value equal to 


tromotive force will be an alternating 
voltage similar to the generator volt- 
age. In the figure we have assumed a 
flux value such that the maximum value 
of the induced electromotive force will 
be ten volts, as indicated in the dia- 
gram. 

Since- this electromotive force must 
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0.38 of the maximum value of flux 
strength. If we consider the change 
in magnetic flux during a similar inter- 
val of time, as indicated by ST, em- 
bracing the point of maximum flux, we 
can readily see that there is practically 
no change. It is evident, therefore, that 
the induced electromotive force gener- 
ated will be a maximum at the points 
A, C, ete., since the flux is changing 
most rapidly at these points. Also, the 
induced voltage will be zero at the time 
of maximum flux, since the rate of 
change in field strength at these points 


now be considered as acting in the 
same circuit indicated in Fig. 3, it is 
evident that the original generator 
voltage will now be called upon to over- 
come this electromotive force, while at 
the same time, forcing current through 
the circuit. In other words, the gen- 
erator voltage necessary to supply this 
circuit will now be the resultant of the 
electromotive force needed to overcome 
the resistance of the circuit in forcing 
current through the line and the volt- 
age necessary to oppose the electromo- 
tive force of self-induction. 
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It is evident, therefore, that if this 
induced electromotive force is imposed 
on the circuit, the instantaneous values 
of the generator voltage will now have 
to be different to compensate for the 
self-induced electromotive force in the 
line. In other words, at the point A, 
for the same pressure to be acting in 
forcing the current through the line, 
the generator electromotive force will 


M 


& 


qA 
te & 


FIG. 


now have to be ten volts positive. From 
this point the increase in voltage above 
the orìginal generator pressure will 
gradually diminish until, at B, Fig. 3, 
the generator pressure will be the same 
as the electromotive force of the circuit 
when no induction was present. If, 
therefore, we algebraically add the val- 
ues of the voltage which produces cur- 
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the generator voltage or impressed 
electromotive force does not reach its 
maximum and zero values at the same 
time as the current wave. In other 
words, the generator electromotive 
force is not in phase with the current 
in the circuit, as was the case in Fig. 3, 
when no induction was present. It is 
also evident that, since time values are 
measured from left to right, the zero 


5. 


voltage at O occurs earlier than the 
zero value of current at P, in this case 
the elapsed time being about 1/600 sec- 
ond. The electromotive wave is, there- 
fore, leading the current wave, or the 
current is said to be lagging in refer- 
ence to the impressed electromotive 
force of the circuit. 

It is clear that the active electromo- 


FIG. 


rent and the voltage necessary to over- 
come the induced pressure, we will ob- 
tain a new voltage curve, as indicated 
by the solid line in Fig. 6, which is the 
Pressure of the generator necessary to 
force the assumed current through the 
circuit. This generator voltage is 
called the impressed electromotive 
force and is the resultant of the active 
electromotive force—the voltage of the 
circuit when no induction was present 
ay the electromotive force of induc- 
on, 


Referring again to Fig. 6, we see that 


6. 


tive force of the circuit, which is of 
use in forcing current through the lines, 
will now be less on account of the in- 
duced electromotive force, so that, in 
order for the generator to supply the 
same watts output, the current will have 
to be increased in value. The greater the 
induction in a circuit, the higher is the 
induced electromotive force and the 
smaller the value of active voltage 
which is available for forcing current 
through the circuit. 

The phase relation existing between 
generator volts and current is usually 
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spoken of in terms of per cent power- 
factor. In practice, this value may vary 
from 100 per cent, where no appreci- 
able inductance is present, to 45 or 50 
per cent on very poorly loaded induc- 
tion-motor circuits. 

In order to determine the power-fac- 
tor of any circuit it is necessary to 
have an ammeter, voltmeter and watt- 
meter connected, so that simultaneous 
readings may be taken of each instru- 
ment. The product of the amperes and 
volts, when divided into the mattmeter 
reading, will give the result desired. 
expressed in the form of an equation, 
we have: 

Power-factor = Watts/I E 
The product I E is commonly spoken 
of as the volt-amperes of the circuit and 
is equal to the indicated watts when 
the power-factor is 100 per cent or 
unity. 

As an example, let us assume a 2,000- 
volt single-phase alternating-current 
circuit supplying a load of 150,000 
watts with the ammeter reading 100 
amperes. In this case the power-factor 
will equal 150,000 ~— (2,000 X 100) or 
75 per cent. | 

In the above example, if there had 
been no induction present in the circuit, 
it is clear that the product of volts and 
amperes as previously explained would 
equal the indicated watts, and for a 
definite power output the current flow- 
ing would be only seventy-five amperes, 
a value that indicates a condition in 
which the voltage and current waves 
of the circuit are in phase with each 
other. 

In general, therefore, it may be said 
that, if a stated power is to be delivered, 
an increase in the inductive electromo- 
tive force of any circuit will require an 
increase in the current flowing and a 
corresponding increase in the difference 
between the volt-ampere readings and 
the actual watts. 

—— e ! 
Wireless in Forest Patrol. 

Assistant Chief United States For- 
ester, William Potter, will recommend 
that wireless telegraphy be used in- 
stead of the telephone in connection 
with the patrol of the great forest re- 
serves of the West. 

aaa ey oe ee 
A Long Telephone Cable. 

A eable fifty-six miles long, which is 
said to be the longest submarine tele- 
phone cable in the world, will be built 
by the British Post Office from Holy- 
head to Ireland. 
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Electrical Notes From Great Britain. 


The congress of the Tramways and 
Light Railways Associatian, held at 
Edinburg on July 13 and 14, consid- 
ered some of the reasons why electric 
traction in England remains station- 
ary. G. H. J. Hooghwinkel, who opened 
the subject, detailed a number of mat- 
ters which he considers will have to 
be radically altered if tramway enter- 
prise is to be continued in England on 
a sound commercial basis. He holds that 
our tramways cost too much to construct 
and too much to run. The latter is 
largely influenced by the former, see- 
ing that the capital and maintenance 
charges are in all cases a considerable 
part of the working costs. Cost of con- 
struction will have to be entirely altered 
if tramway business is again to become 
a safe and popular investment in Eng- 
land, as it is in most European coun- 
tries. Mr. Hooghwinkel sought to prove 
that the reduction of construction cost 
would go hand in hand with a reduction 
in operating expenses, such as repairs, 
maintenance, power, costs, etc., and need 
not interfere with the aspect of the in- 
stallation or the safety of the under- 
taking. How to construct the ideal per- 
manent way, the advantages of the slid- 
ing-bow trolley improvements, in detail 
in car building, etc., indicate the lines 
along which the author holds that fu- 
ture tramway practice will run. C. W. 
Mallins, manager of Liverpool Corpora- 
tion Tramways, followed with notes on 
tramway problems. He said that an ex- 
amination of the cost of construction of 
permanent way and overhead equipment 
per mile of single track on the different 
systems in the United Kingdom disclosed 
amazing variations, even where the con- 
ditions were similar. In regard to the 
best type of car for present-day re- 
quirements, Mr. Mallins gave reasons 
why he regarded the single truck as the 
most suitable and economical. He says 
that the single-truck car of the newer 
type with seven feet six inches or eight- 
feet wheel base may be the car of the 
future in this country, as it has now 
been demonstrated that it is quite prac- 
ticable to increase the length of the 
wheel base of single-truck cars without 
much disadvantage in operation. Mr. 
Mallins favors the cultivation of good 
traffie on tramways, both in the interests 
of the tramways and of manufacturers 
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and traders. Alderman Ivey, discussing 
the future of tramway legislation, gave 
his ideas of a number of amendments 
that he considers desirable in the pres- 
ent acts. C. W. Shepherd, in bringing 
forward the subject of transfer fares, 
expressed the conviction that where 
transfers are judiciously issued they are 
remunerative to tramways, because it is 
an inducement to a passenger to take 
a penny transfer if he thinks he is 
going to get good value for his money, 
even if in many cases the second por- 
tion of the journey is never completed. 

A number of electric and tramway 
companies, during the past few years, 
have inaugurated bonus schemes: where- 
by employees, of certain classes, have 
received allowances for economies in 
fuel consumption in the case of electric 
generation, and for good conduct and 
freedom from accident in the case of 
tramway operation. The schemes have 
been more or less experimental. At 
West Ham, where there are 175 motor- 
men and 177 conductors, the total pay- 
ments for the past year have been $3,- 
675. The percentage of employes gain- 
ing bonuses has been high, for of the 
motormen 81.50 per cent benefited quar- 
terly to the amount of just over three 
dollars apiece. There have, however, 
during the year, been advances in the 
wages and increased holiday privileges, 
and it is announced now that the bonus 
scheme is to be discontinued. 

H. E. Blain, the manager of this sys- 
tem, in his very interesting report just 
issued, shows that to equip twenty-five 
of his trolley cars to run also on the 
London County Council conduit sys- 
tem has cost $166 per car. A number of 
these cars had the side frames of the 
trucks lengthened so as to make them 
all seven feet from wheel centers, and 
all had to have flooring and bottom con- 
struction altered to give access to the 
plough and collector gear. 
of the wiring was altered for both posi- 
tive and negative, and the cars fitted 
with change-over main switches. Spe- 
cial efforts have been made to alter truck 
design in order to overeome the gallop- 
ing of the ears and the hogging of the 
bodies which damaged pillars, panels, 
ete. These troubles are aggravated at 
West Ham owing to the amount of 
single line and loops and to the latter 
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being fitted with short points. A truck 
of entirely new design has now been 
built of standard rolled bars and sec- 
tions, the brake gear, wheels, axles, axle 
boxes, springs, ete., being interchange- 
able with the ordinary trucks, the ouly 
new fittings required being the cast- 
steel horn blocks, keeps and truss Lrack- 
ets. Parts have been much reduced in 
number, springs being halved, and all 
parts likely to require attention are 
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A number of tramway authorities are 
announcing the benefits derived from 
the use of meters on cars. Croydon, run- 
ning seventy cars so fitted, reports a 
total saving for the past year of 24.77 
per cent, or close to $25,000. T. B. 
Goodyear, the manager, has prepared s 
special report on the experience of many 
tramway managers in different parts of 
the Kingdom with the use of car-metecs. 
The Wigan tramway system has saved 
in a few weeks .07 of a kilowatt-hour 
per car-mile, aggregating $750 in nine 
weeks. 

Mr. Dalrymple, manager of Glasgow 
Corporation tramways, and his com- 
mittee, have just issued their usual very 
detailed report for the year, from which 
i> extracted the following: Total in- 
come, $4,747,445; working expenses, $2,- 
665,895; net revenue, $2,081,550. The 
increase in revenue was $292,365. While 
Income was 20.9 cents as compared with 
20.4 cents, working expenses showed an 
advance of only 0.281 cents per car mile 
After financial charges are met de- 
freciation fund absorbs $585,650 and 
permanent-way renewal fund $427,250. 

The capital expenditure stands at 
$17,515,870. The system is 196 miles, 
reckoning single track, with 803 cars in 
stock. The addition of top-covers is 
continuing; a large number are now be- 
ing fitted, making 743. A number of cars 
are being fitted with current meters. 
The cost of granting free traveling facil- 
ities to the blind residents in the city of 
Glasgow is about $2,750 per annum. The 
entire population is carried 206.93 
times per annum. The percentage of 
working expenses to receipts was 53.70, 
as compared with 53.82 in the previous 
year. 

Some of our electrical manufacturing 
companies are showing improved re- 
sults. The Electrie Construction Com- 
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pany, Limited, reports a better demand 
for electrical machinery and a marked 
increase in net profit during the past 
year, due only very slightly to better 
prices and chiefly to increased volume 
of business and reduced cost of produc- 
tion. The report is hopeful as to the 
future ‘‘if the present demand is main- 
tained.” For the first time in many 
years the ordinary shareholders share 
in the profit, though only to the amount 
of two and a half per cent. The Gen- 
eral Electric Company, Limited, of Lon- 
don, has had a record year, but it has 
only distributed five per cent on the 
“ordinary” capital, applying very large 
share of the profits and part of the al- 
ready existing reserve fund to the writ- 
ing down of good will and patents. 

There is to be a very thorough in- 
vestigation made by a committee of 
twenty-eight experts—fourteen repre- 
senting textile and electrical interests re- 
spectively—of the application of elec- 
tricity in textile mills in England, Eu- 
rope and America. | 

A great deal of attention is being de- 
voted to the ‘‘telephone transfer’’ ques- 
tion, both in the courts and out of them. 
There has been much interesting argu- 
ment and expert evidence on the point 
of “‘suitability’’ of certain equipments 
for the needs of the Postmaster General, 
but not much need be said on this now, 
as the postoffice has agreed to take over 
the whole national plant. The misgiv- 
ings which some of the National Com- 
pany’s staff and employees had regard- 
ing their future have been removed by 
a statement of policy made in the House 
of Commons by the Postmaster General. 
Their rights and privileges will be faith- 
fully regarded. The House of Com- 
mons is, under the new bill just ap- 
proved, authorized to spend an amount 
hot exceeding $20,000,000 for the ex- 
tension of the telephone system. 

The annual report of Marconi’s Wire- 
less Telegraph Company shows quite a 
different state of affairs from that re- 
vealed by any previous report during its 
entire history. The profits earned on its 
business and received on its shares in 
subsidiary companies enables all divi- 
dend to date to be paid. Among many 
interesting remarks in the report were 
the following ; ‘Application has been 
made by Marconi . . . for patents for 
à new and what is believed to be a very 
valuable invention, consisting of a new 
duplex system adapted to wireless teleg- 
raphy. This invention has been submit- 
ted to a practical and thoroughly suc- 
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cessful test at the Clifden trans-Atlan- 
tic station.” After referring to the re- 
sult of the litigation during the past 
year regarding the ‘‘four sevens’’ pat- 
ent, the report says: ‘‘This patent is of 
paramount importance. No wireless 
station of any practical utility can be 
erected without infringing this patent. 

It will be the policy of the directors 
vigorously to maintain the company’s 


rights—both at home and abroad.’’ The ` 


future policy of the company lies main- 
ly in long-distance commercial service, 
day and night, and ‘‘negotiations of an 
important nature are pending to erect 
and work a chain of wireless telegraph 
stations around the world.’’ The fore- 
going statements were amplified consid- 
erably by Mr. Marconi in a lengthy 
speech at the shareholders’ meeting on 
July 20. He said that on the occasion 
of his visit to Buenos Ayres last year 
he experimented on the way with the 
Clifden and Glace Bay stations. Suc- 
cess was obtained at different distances, 


and right up to the arrival at Buenos 


Ayres, in receiving messages from both 
stations at a distance of over six thou- 
sand miles. The Argentine Marconi 
Company will now proceed with the 
erection of its long distance station, 
which will put South America into com- 
mercial wireless communication with 
Europe. Mr. Marconi said it was the 
English Company’s policy to erect long- 
distance commercial wireless stations 
throughout the world and to remain in- 
terested in their working. 

It is announced that as the result of 
a visit of the Postmaster General to 
America, the Strowger and Lorimer au- 
tomatic telephone systems are to be ex- 
perimentally introduced for two small 
exchanges (500 lines each) at Epsom 
and Caterham (Surrey). A 400-line 
automatic exchange is also to take the 
place of another at Saint Martins le 
Grand, to serve the Postoffice Official 
Department. 

ALBERT H. BRIDGE. 
London, July, 1911. 
} — emee 

Wireless Telegraphy in the Kongo. 

A report from an American consular 
agent in Belgium Kongo, Africa, states 
that a wireless expedition left Belgium 
for the Kongo several months ago. This 
expediton was organized by M. Gold- 
smith, of Brussels, for the King of Bel- 
gium, who has allotted for the purpose 
part of a fund of $636,900 to be used 
each year for the improvement of the 
Kongo. 
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The purpose of the expedition is to 
erect several experimental wireless sta- 
tions and test the practicability of es- 
tablishing wireless communication with 
Europe and extending the system 
throughout the territory of the Kongo. 
It is believed that wireless will be bet- 
ter suited to the conditions of this vast 
country than the wire system, on ac- 
count of the great stretches of jungle 
and marsh, where wiring ig extremely 
difficult, and on account of the ravages 
of storms and wild beasts, especially of 
elephants, who seem to delight in push- 
ing over the poles. 

The expedition consists of six men, 
representing two different companies 
which are competing for the contract 
for the complete installation of wireless 
in the Kongo. These companies are the 
Telefunken of Berlin and the Radio- 
Telegraphie of Paris. The former sys- 
tem has now been installed at Boma, 
about fifty-five miles up the Kongo 
River, and the Radio-Telegraphie sys- 
tem at Banana, at the mouth of the 
Kongo. Two more stations are to be in- 
stalled by the Telefunken, one at Leo- 
poldville, about 220 miles up the river, 
and the other at St. Paul de Loanda, 
the capital of the Portuguese province 
of Angola, about 200 miles south of the 
mouth of the Kongo. The stations at 
Boma and Banana are now in opera- 
tion and have succeeded in establishing 
communication with each other and with 
vessels at considerable distances at sea. 
Within two months it is expected that 
regular communication will be estab- 
lished between all four stations. 

It is interesting to note that the 
steamship Elisabethville, used on the 
voyage noted above, carried the first 
steamship wireless installation to the 
Kongo. The system used on the Elisa- 
bethville is the Marconi, and for the first 
two trips was in charge of an expert 
operator, sent especially to study the 
conditions in the tropics. He reports 
that atmospheric electricity by night 
and the effect of the sun’s rays at cer- 
tain times by day make long-distance 
communication impossible in the trop- 
ics, but that there are times, notably at 
about 5 or 6 a. m., when these disturb- 
ances are at a minimum and long-dis- 
tance messages can be received. A few 
years ago it was considered impossible 
to use wireless in the tropics, but now, 
with perfected instruments, we may soon 
hear of man’s latest means of communi- 
cation serving in the wildest and least 
known parts of the globe. 
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Electrical Notes from Continental Europe. 


During the Turin Exposition there is 
to be held an International Congress of 
Applied Electricity which will last from 
the 10th to the 17th of September. It is 
organized by the Italian Electrotechnical 
Association and other bodies of a like 
nature. The several sections of the con- 
gress relate to electric machines and 
transformers, electric plants and wiring, 
instruments and apparatus, lighting and 
heating, electric traction, telegraphy, 
telephony, electrochemistry, also tariffs 
and legal questions. An interesting part 
of the program will be visits to the most 
recent electric plants in Italy. 

American engineers are well repre- 
sented among the papers which are to 
be read before the congress. A number 
of these papers will review the present 
state of affairs in various fields. Philip 
Torchio, of New York, will treat the 
question of parallel operation of several 
central stations working in the same net- 
work of lines, and the proper voltage to 
be used in laying out switchboards and 
substations; also the cost of operating 
central stations. G. Faccioli, of Pitts- 
field, will read a paper on the question 
of excess voltages and protection of lines. 
Single-phase and three-phase traction 
will be presented by F. J. Sprague, re- 
garding trunk ‘ines especially. H. C. 
Sharp of New York, will treat the sub- 
ject of electric meters, and F. B. Jewett 
long-distance telephony. 

One of the most recent of the Swiss 
electric railroads is the one which is now 
running between Martigny and Orsieres. 
The former locality is a railroad station 
on the Swiss Federal Railroad which 
runs along the Rhone valley to the Sim- 
plon tunnel. The electric line runs about 
at right angles to the railroad and fol- 
lows the St. Bernard route for a part 
of its course through the mountain re- 
gion, ending at Orsieres at present, but it 
may be extended later on to Aoste. The 
road is a short line of twelve miles, but 
is of standard gauge and is designed to 
take a considerable amount of freight 
as well as passengers. The highest gra- 
dient is 3.5 per cent. Designed on the 
single-phase system, the line uses 8,000 
volts on the trolley wire, at twenty-five 
cycles. Trains are made up of a motor 
car of the four-axle type, of forty tons 
weight, containing forty-eight seats with 
a baggage compartment, and several 
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trailers. For the freight trains there is 
used a motor car of thirty-five tons which 
has a freight compartment fcr ten tons 
load and a sixteen-seat passenger space, 
also a number of trailers. Each of the 
motorcars is fitted with four motors,and 
these are designed in a somewhat novel 
way, using the Déri system in which the 
motors are operated by shifting the 
brushes. The present motors are of the 
eighty-horsepower size. What is to be 
remarked is that all the usual operations 
needed for handling a motor car, such as 
starting, speed regulating and reversal, 
are carried out by shifting the brushes 
around the commutator, using a suitable 
mechanical device for doing this. A 
switch in the stator circuit completes the 
apparatus and this is therefore less com- 
plicated than usual. The voltage used 
on the motor is 750 volts, and this is ob- 
tained by two transformers mounted on 
the car, with 8,000-volt 750 ratio. On 
the roof are two pantagraph trolleys 
working on an eight-millimeter wire 
with simple cr catenary suspension. 

Seeing that the Swiss railroad admin- 
istration has decided to adopt electric 
traction upon all its lines in the near 
future, it is engaged upon a number of 
projects in order to secure the needed 
amount of water power. It has already 
obtained a number of concessions in the 
Simplon region, as well as in the neigh- 
boring cantons and expects to secure 
others before long in the region of Mont 
Blane. In the latter case the power of 
the Rhone will be called upon for a con- 
siderable supply, and it is likely that a 
hydraulic plant of large size will be 
erected between Fiesch and Morel. On 
the St. Gotthard section there is already 
being carried out some extensive hy- 
draulie work, and this will give enough 
power to allow of operating the portion 
of railroad lying between Lucerne and 
Chiasso. It is estimated that this work 
will give at least 30,000 horsepower. Oth- 
er plants are to be erected in the region 
lying on either side of the St. Gotthard 
tunnel. 

Among the recent municipal electric 
stations to be operated in Germany we 
may mention the plant which has been 
erected for the eity of Strasburg. This 
is the second station to be built for the 
light and power supply, seeing that there 
was already a 12,000-horsepower plant 


in operation, but this proved to be insuffi- 
cient, hence the new station was installed 
in another part of town. When all the 
machines are erected it is to have a total 
capacity of 30,000 horsepower or more. 
All of the electrical work is carried out 
by the Allegemeine Elektricitats Gesell- 
schaft. At present here are three steam- 
turbine units in operation. One of these 
is a 3,000-kilowatt unit, and the other 
two are of 1,100-kilowatt size. The station 
is operated on the three-phase system at 
3,000 volts. There is soon to be added a 
fourth steam-turbine set of larger size, 
rated at 6,000 horsepower. The turbines 
are of the A. E. G—Curtis type, built 
at the Berlin factories of the company, 
and are operated with surface condens- 
ers. In the boiler room are erected six 
Steinmiiller boilers of 4,000-square foot 
heating surface, fitted with superheaters 
working at a normal temperature of 300 
degrees centigrade. A part of the dy- 
namo building is constructed of rein- 
forced concrete. 

A number of sections of the state rail- 
roads in Baden are to be operated on 
the electric system before long, and cur- 
rent will be secured from a hydraulic 
plant of considerable size which is ex- 
pected to yield at least 25,000 horsepow- 
er. The Isar River furnishes the quan- 
tity of water which is required. A dam 
is erected on the stream at Hochgraben, 
and a two-mile flume brings the water to 
the lake of Walchsee which is used as a 
regulating reservoir. From the lake 
there is a short flume leading to the main 
settling basin which overlooks the tur- 
bine plant. This latter is located not 
far from the Kochelsee and has its tail- 
race flowing into this latter. In the sta- 
tion are erected a number of Pelton tur- 
bines of 10,000 horsepower size. As 
there will be used but a part of the total 
capacity of the plant in order to supp'y 
the electric railroad sections, means have 
been provided for delivering the rest of 
the current to a power network running 
through the region. 

Professor Schreiber, of Griefswald, is 
making some experiments in order to 
improve gas engines. Ile seeks to in- 
crease the gas compression, as is done in 
the Diesel oil engine, but in the ordinary 
gas engine this cannot be increased 
above a given point, as the gas will be 
ignited by the great heat which the 
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compression gives, and this causes the 

engine to run badly. The author sends 

a fine water spray into the cylinder at 

the right time, and in vaporizing, the 

water absorbs a certain amount of heat, 
so that the temperature is kept down 

within the right limits. His tests with a 

ten-horsepower motor designed on this 

principle have so far been very encour- 
aging. 

Electric traction is to be used on the 
Mont Cenis railroad section lying be- 
tween Modane and Bardonecchia. The 
work of installing the electric equipment 
is now being carried out. Current is to 
be secured from the city station of 
Turin, and the railroad administration 
has lately made a contract with the mu- 
nicipality to that effect. There are be- 
ing erected two substations for feeding 
the railroad line, and these are located 
at Chiamonte and Salbertrand. Among 
other electrical enterprises in Italy we 
may mention the project for a single- 
phase electric railroad to be run from 
Turin to Ponevalo. 

Mr. Seldman read a paper before the 
French Physical Society upon the in- 
fluence of the frequency of the current 
upon the production of ozone. His ex- 
periments bore upon ozonizing appara- 
tus in which the discharges are made 
without dielectrics. The effect was found 
to be quite variable, seeing that some ap- 
paratus gave more ozone at 500 cycles 
than at 100 or less, while other types of 
construction showed as good results with 
10 or 100 as with 500 cycles. He con- 
cludes that the amount of ozone does not 
therefore depend upon the frequency of 
current which is used. 

The first telephone exchange to be in- 
stalled upon the automatic system in 
Europe is erected at Munich. It is the 
second of the two exchanges in the city, 
and is now fitted with apparatus for 
` 2,500 subscribers which can be increased 
to 9,000 later on. The automatic appara- 
tus occupies the second story. The lines 
enter the basement and are taken up to 
a distributing board placed in the floor 
above, from which they go to a second 
distributor and thence to the automatic 
part. Current at 220 volts comes from 
the city mains and there are two motor- 
generator sets used one for battery 
charging at seventy volts and the second 
to give seventy-volt, twenty-five-cycle 
current for the call bells. The machines 
and storage batery are installed in the 
basement, 

A DE COURCEY. 
Paris, July 26, 1911. 
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ELECTRICAL INSTRUCTION AT 
TUSKEGEE INSTITUTE. 


BY HENRY K. CRAFT. 


The leaders in educational thought 
in this country are practically unani- 
mous in their opinion that one of the 
greatest needs of the south is the in- 
dustrial education of the colored peo- 
ple. Notwithstanding the crying need 
for industrial education among the 
colored people of the south, but few of 
their schools have carried the work to 
the extent that they might, although 
nearly every institution has manual 
training of some kind established in its 
courses. One of the institutions of the 
southland that has established a very 
practical course in electrical instruc- 
tion for the colored men is the Tuske- 
gee Normal and Industrial Institute at 
Tuskegee, Ala. The object of this 
course is to teach not only the actual 
mechanical considerations of the job, 
but the underlying electrical principals 
that are being applied as well. An effort 
is made to have the course follow a 
definite line of development, starting at 
the bottom and working for a perede- 
termined end. It must be borne in 
mind that the work cannot become 
more technical that the academic train- 
ing of the students permits. 

The work is divided into a course 
of three years. In the first year con- 
ductors and insulators are studied and 
demonstrations and simple experi- 
ments made upon the effect of current 
in conductors and fuses, experiments in 
electro-magnetism, definitions and de- 
rivations of the fundamental unìts, ex- 
aminations of open and closed circuits, 
experimental work on fall of potential 
on long and short conductors, and ex- 
amination and experimentation in the 
operation and construction of are 
lamps. The practical work includes 
telephone and transmission-line work, 
testing out simple troubles in telephone 
lines, assisting on repair jobs in the 
laboratory and on interior wiring jobs, 
running simple bell and annunciator 
circuits, and working upon the con- 
nections and maintenance of the street- 
lighting circuit. 

The second year course takes up the 
study of the principal parts of the dy- 
namo and their functions, the construc- 
tion of the commutator, armature wind- 
ing of various types, the study of higher 
equations and the analysis of the char- 
acteristic curves of series shunt and 
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compound-wound machines. The oper- 
ating efficiency of various machines is 
studied and the practical work includes 
interior wiring jobs, testing and repair- 
ing of the dynamos and motors, esti- 
mating on jobs, and the students in 
the second year course assist in giving 
instruction to the first-year students. 

The third year takes up the study 
of alternating-current apparatus and 
alternating-current phenomena includ- 
ing insulation testing, switchboard 
construction, design and operation of 
the transformer and transformer tests, 
and the practical work includes the 
care and maintenance of the whole 
plant, the students acting as repair 
men, trouble men, and assisting in the 
teaching of the night classes. 

The power plant of the school gives 
the student an opportunity for experi- 
mental and practical work, and in this 
respect does quite as well as a more 
elaborately equipped laboratory. There 
are about twenty large brick build- 
ings and thirty residences supplied 
with current, the wiring and fix- 
tures in all cases being installed by 
students. There are also about 160 
street lamps in service on the ground, 
including both incandescents and arcs. 
The generating plant consists of three 
units—an old General Electrice mono- 
cyclic alternator, a 150-kilowatt alter- 
nator of the same type, both generat- 
ing current at 1,140 volts. There is 
also a three-phase revolving field 150- 
kilowatt alternator. This was installed 
last year. The first two machines are 
belt-driven and the new alternator is 
direct connected to its engine. When 
this equipment is augmented with a 
fairly well equipped laboratory, which 
will contain apparatus that the plant 
does not now possess and which will 
familiarize the student with the opera- 
tion of apparatus with which he 
will come in contact when he gets into 
a broader field, it is hoped that the in- 
stitute will be in a position to turn 
out some first rate, intelligent men for 
taking up the electrical work which 
lies all about them. 

—__—9--@—_____ 

Electric Power in Placer Mining. 

The Manhattan, Nev., placer mines 
make use of electric power in hoisting 
the pay gravel to the surface. Power 
is supplied at a flat rate of $2.00 per 
horsepower-month, with an addi- 
tional rate of three cents per kilowatt- 
hour, after a certain amount has been 
exceeded. 
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THE SILS-ZURICH TRANSMISSION 
| LINES. 


BY ALBERT SCHEIBLE. 


In planning to transmit electrical en- 
ergy to the city of Zurich from the newly 
erected hydroelectric plant on the Albu- 
la River (one of the Alpine tributaries 
of the Rhine) ,the authorities aimed first 
of all to secure dependability of service, 
so as to avoid the necessity of a reserve 
steam or storage-battery plant. It was 
therefore decided to divide the needed 
line capacity, distributing it over two 
entirely separate pole lines run along 
opposite sides of Lake Zurich. 


FIG. 1.—RAISING POLES OF REINFORCED CONCRETE. 


The total normal output of the turbine 
plant, consisting of eight turbo-genera- 
tors of 3,000 horsepower each, was esti- 
mated at 20,600 horsepower, or an avail- 
able 13,895 kilowatts. Of this output, 
some 300 kilowatts would be needed for 
free service to the communities from 
which concessions had been obtained for 
the hydraulic plant, leaving approxi- 
mately 13,500 kilowatts to be trans- 
mitted over the long-distance lines. 

Caleulations made when the system 
was first projected, showed that for the 
same investment in copper and the same 
transmission losses, an initial voltage of 
about 47,000 volts would be ample for a 
polyphase system as against 79,500 volts 
for direct current. Consequently, it was 
decided to erect four three-phase circuits, 
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it being thought wise to keep the trans- 
mission voltage just as low as an advis- 
able transmission loss would permit. 
Using wires of about 250,000 circular 
mils and assuming a power-factor of 
eighty per cent, this meant an initial 
voltage of 46,000 at the generating sta- 
tion for a line loss of 13.8 per cent and 
a delivered voltage of 40,000. 

Each pole line was therefore planned 
for carrying six wires of 250,000 circu- 
lar mils, though for the time being one 
division of the circuit has only been 
strung with three wires, leaving the 
other three to be added as the required 
lighting load increases. On this three- 
wire pole, the conductors are arranged 


in the form of an equilateral triangle 
with one side of the triangle vertical; 
on the other pole the six conductors form 
the corners of an equilateral hexagon 
having sides 32.5 inches long. 

In order to utilize the duplicate pole 
line to good advantage, four switching 
stations were erected along the line at 
spacings of about 12.5 miles from the 
generatng plant. The total transmission 
distance between the Albula power plant 
and the city of Zurich is about eighty 
miles, but the lake of the same name 
prohibits a cross-connecting during the 
last thirty-mile stretch on each side of 
it. These switching stations allow the 
circuits on both pole lines to be con- 
nected in multiple and also allow any 
section of a line to be disconnected in 
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case of trouble. When not widely sep- 
arated by the intervening lake, both 
portions of the circuit follow the val- 
ley but are never allowed to come closer 
than within forty-eight feet of each 
other. 

Realizing that the dependability of 
the whole system would hinge to a con- 
siderable extent on the pole line, the 
engineers in charge of the system de- 
cided early in their planning to avoid 
the use of wooden poles entirely. At 
that time the reinforced-concrete poles 
erected in Zurich in 1903 were already 
giving satisfaction and the experience 
with them influenced the authorities 


strongly in their favor. However, the 


FIG. 2.—SETTING TUBULAR CONCRETE POLE WITH DERRICK. 


formal specifications were not limited to 
concrete, but gave bidders the option of 
figuring on poles made of steel, rein- 
forced conerete or any other combina- 
tion of iron and cement. The specifica- 
tions were based on the following as- 
sumptions: 

(a) That the strain due purely to the 
weight of the line wires should not ex- 
ceed twenty per cent of their tensile 
strength, i. e., should not go over 5.4 
kilograms per square millimeter. 

(b) That on straight pole lines, the 
poles should be designed to stand a side 
strain of ten per cent of the pull of the 
wire, figured as above. 

(e) That the wind pressure should be 
estimated as twenty-five pounds per 
square foot on surfaces square to the 
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wind, or seventeen pounds per square 

foot on cylindrica! surfaces. Snow or 

sleet clinging to the wires was not to 
be considered and in calculating the 
wind pressure on the poles, the wires 
were to be treated as rigid connections. 

(d) The effective center of pull of the 
wires was to be assumed to be at the 
height of the central pair of insulators 
and the average spacing of the poles as 
197 feet (60 meters). 

(e) The setting of the poles in the 
ground, regardless of the soil at each 
point, was to be such as to give a factor 
of safety of at least one against their 
tipping in any direction. 

As the result of the competitive bids, 
four different types of poles were adopt- 
ed for different portions of the transmis- 
sion lines: 

(1) Reinforeed-concrete posts with an 
I-shaped section. These were furnished 
partly by Favre & Company and partly 
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(4) Latticed steel poles, supplied by 
the last named firm for use at corners 
where the strains were abnormally heavy. 
These were set in massive concrete bases, 
as shown in Fig. 3. 

The tubular and latticed poles formed 
only a small part of the total, the bulk 
of the poles (over 36,000 in number) be- 
ing of reinforced concrete, divided 
among the above named four makes. 
Load tests already made with these con- 
crete poles have shown a factor of safe- 
ty of 4.52 in the direction of the pull 
of the wires and of 3.57 at right angles 
to the same. 

For the cross-arms, wood was used in 
all cases, partly larch and partly beech. 
The wood was impregnated with pure 
oil of tar by the Ruepping process and 


the cross-arms were reinforced by wash- 


er-plates to avoid their splitting. All 
U-bolts, plates and through-bolts used 
in supporting them are galvanized, as 


FIG. 3.—A STRETCH OF TRANSMISSION LINE. 


hy Gossweiler & Company, all being the 
so-called ‘‘Jaeger’’ type of poles. They 
Were erected by a gang of twenty men, 
using poles fastened in pairs to suitable 
stirrups, as shown in Fig. 1. 

(2) Reinforced-conerete poles with 
ring-shaped cross-sections and with en- 
largements against which the wooden 
¢ross-arms would bear. These were part- 
ly the so-called ‘‘Siegwart’’ poles of the 
Swiss Siegwart Pole Works at Rheineck 
and partly the ‘‘Locher’’ poles from 
Losher & Company. Fig. 2 shows the 
former type in process of erection, a 
horse-drawn derrick being used for this 
purpose. 

( 3) Tubular poles of Mannesmann 
tubing, furnished by Bosshard & Com- 
pany of Nafels, 


also the insulator supports. The insula- 
tors themselves are of a triple-petticoat 
type, with a tarred filling or husk be- 
tween the porcelain and the pin. 
——— E 
A Novel Method of Overcoming Peak- 
Load Troubles. 

Users of electric power are sometimes 
compelled to buy on a ‘‘peak-load’’ 
basis, that is, not exceeding a fixed cur- 
rent consumption at any time during 
the year but paying constantly for that 
fixed maximum regardless of how much 
current is used. On this basis of pay- 
ment, it is evident that continually run- 
ning close to the specified limit or vice 
versa keeping the current consumption 
low at the time of greatest load is ad- 
vantageous. The former procedure is 
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impossible in many manufacturing pro- 
cesses, aS it is in lighting and street 
railway work; the latter is usually at- 
tempted by the use of storage batteries. 

Those who have studied this peak- 
load problem will be interested in a 
novel solution which has been quite 
successful in the municipal lighting and 
waterworks plant of the City of La- 
chine, Canada, and described in the 
Canadian Engineer. In this instance 
the low cost and satisfactory operation 
of a 400-horsepower steam-turbine unit 
is utilized in effecting the economy. In 
the Lachine plant, a fourteen-inch two- 
stage double-suction turbine pump with 
a capacity of 6,000,000 gallons per 
twenty-four-hour day is utilized to pro- 
vide water supply and fire protection 
for the city, the water pressure being 
ordinarily eighty pounds per square 
inch and for fire 120 pounds per square 
inch. 

Current is purchased by the year on 
a basis which is all right for hghting 
the city and for pumping at all times 
of the year except the three winter 
months during which the lighting load 
is greatest. It was figured that operat- 
ing the pump by steam for four or five 
hours a day during that period could 
be made less expensive than buying suf- 
ficient electric current to operate en- 
tirely by electricity. As further advan- 
tages of an auxiliary steam installation, 
the insurance rate on the pumping sta- 
tion could be reduced and the city could 
be better lighted during fall evenings 
without incurring unreasonable addi- 
tional expense. 

It was therefore decided to arrange 
the pump for operation by a 400-horse- 
power induction motor the greater part 
of the time but by a steam turbine dur- 
ing the peaks in the lighting load in 
winter and in case of accident in the 
electric line. 

The installation was furnished by the 
John McDougall Caledonian Iron 
Works, Montreal. The pump, of Worth- 
ington make, runs at 900 revolutions 
per minute and is direct connected to 
an Allis-Chalmers-Bullock motor on one 
side and a 400-horsepower four-stage 
Kerr turbine on the other. Either driv- 
ing unit can be thrown into or out of 
use instantly by means of clutches on 
the shaft. 

—— eoe 

Canadian Power for American City. 

Recent dispatches state that the city 
of Sumas, Wash., has made a ten-year 
contract with the British Columbia 
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Electric Railway for furnishing power 
to Sumas in which city the lighting 
question is in the hands of a civic body 
appointed for the purpose. This inci- 
dent is of interest as it is stated to be 
the first time that the British Columbia 
Electric Railway has supplied power 
without the borders of the Dominion 
and in view of the international agree- 
ment regarding transmission of power 
across the border. | 

J — ee 
Homes for Swiss Central-Station Oper- 

ators. 

The question of looking after the wel- 
fare of central-station employees, to 
which so much emphasis was given at 
the last meeting of the National Elec- 
trie Light Association, is by no means 
one that has been felt to confront only 
the American managers of public utili- 
ties. In many sections of Europe steps 
have already been taken in the same di- 
rection and naturally so, as there has 
always been a strong tendency on the 
Continent to exercise a sort of semi- 
paternal supervision over those em- 
ployed directly or indirectly by either 
states or municipalities. 

A fine instance of this tendency is 
shown in the homes recently erected by 
the City of Zurich, in Switzerland, for 
housing the operators on the Sils-Zu- 
rich transmission system, which now 
supplies current for the street lights of 
the latter city. In erecting a generat- 
ing plant on the Albula River, some 
eighty miles from Zurich, together with 
four intermediate switching stations, it 
was found that no suitable quarters 
would be available for the men located 
at these plants. The authorities there- 
fore took it upon themselves to provide 
attractive and sanitary homes at low 
rental within easy reach of these sta- 
tions or substations, but far enough re- 
moved from the same so as not to be 
disturbed by the inevitable noises. 

For the operators of the turbo-gen- 
erating plant (a hydroelectric station 
of 14,000-kilowatts capacity), three 
houses have been provided, of which the 
one shown in Fig. 1 is typical. This is 
a twin building, appropriate both in 
architecture and in setting to its gen- 
eral surroundings, each tenant having 
six rooms, besides a bathroom and an 
attic chamber. The building was de- 
signed for easy heating, and ‘besides 
storage space in the attic, a laundry and 
cellar in the basement add to the gen- 
eral convenience. Each tenant also has 
about 2,150 square feet of the garden 
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plot adjoining the house, which enables 
him to raise his own vegetables and to 
employ his spare time to good advantage 
out in the open air. For each of these 
dwellings the tenant pays a rental of 
450 francs a year (about $90) which 


FIG. 1.—TWIN HOUSE FOR CENTRAL-STA- 
TION OPERATORS. 


includes a free supply of water and 
electric light. Owing to the thorough- 
ness of construction, the cost per half 
dwelling amounted to about $3,000, 
hence the rental does not even pay in- 
terest on the investment and the dif- 
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common laundry. Here the experiment 
of giving each tenant a separate kitchen 
(as distinguished from the usual Euro- 
pean practice of having a living room 
with one corner devoted to a kitchen) is 
being tried as an innovation. 

While the erection of these homes for 
employees solved the housing problem, 
those stationed at the generating plant 


on the Albula River were far from any 


available supply of milk. The manage- 


ment therefore has undertaken to culti- 


vate the adjoining farm land, which had 


been bought in connection with the 
hydroelectric installation, so as to sup- 
ply milk and farm products to its em- 
ployees at reasonable prices. 


The housing system established in 
connection with the fine transmission 
system at Zurich sets a new mark for 
central-station welfare work, at least in 
Europe. Indeed, the investment re- 
quired for the workingmen’s homes 
alone has been over $105,000, or a trifle 
more than the estimated annual payroll 
of the system. 


——_—_--2-@____- 
Tungsten Lighting Popular in South 
Africa. 
The popularity of the metal-filament 
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FIG. 2.—EMPLOYEES’ HOME ADJOINING SUBSTATION. 


ference is added to the operating ex- 
penses. 

At substations, as at Chur, a different 
type of building was erected immediate- 
ly adjoining the station, but also of tasty 
design and with adequate garden space 
adjoining the same (see Fig. 2). In 
this case the building is arranged for 
three families, each having the luxury 
of a separate bathroom, but sharing a 


lamp progresses in South Africa. Dur- 
ban street lighting is being improved 
by the installation of new 400-candle- 
power metal lamps in place of the old 
inclosed-are lamps; for the principal 
streets flame arcs are proposed, and in- 
the suburbs thirty-two-candlepower Os- 
ram metal lamps are to take the place- 


of the present ten-candlepower carbom 
lamps. 
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Commercial Practice—Management, Rates, New Business. 


ELECTRICITY IN THE HOME. 


CENTRAL-STATION EXHIBIT POINTS OUT 
ADVANTAGES. 


According ‘to all reports, the most 
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DINING ROOM DURING ELECTRICAL BANQUET. 


interesting and by far the most popu- 
lar exhibit at the recent Canadian In- 
dustrial Exhibition, held in Winnipeg, 
Man., was that maintained by the City 


of a new 60,000-horsepower hydroelec- 
tric plant, the electrical department, un- 
der the management of James G. Ross- 
man, has carried on a commendable cam- 
paign for new business commensurate 
with the most up-to-date privately 


owned central stations. This is exem- 


plified by the elaborate educational ex- 


hibit of the department briefly described 
herewith. 


In the dining room every known con- 
venience has been installed. The din- 
ing table is pleasantly illuminated by 
a soft yellow glow from the dozen odd 
electrically lighted candelabra revealing 
a well laid table, with its wealth of sil- 


VIEW OF LIVING ROOM—“HOME SWEET HOME.” 


verwear and cut glass. A fan on the 
sideboard quietly does its part by cre- 
ating a pleasant breeze, while on the 
white cloth, within easy reach of the 


PORTION OF KITCHEN SHOWING A FEW ELECTRICAL UTENSILS. 


Light and Power Department. An 
ideal home, fitted with every known do- 
mestic electrical device, was provided 
and an efficient corps of attendants was 
Constantly on hand to demonstrate the 
convenience and adaptability of elec- 
tricity to the typical dwelling. 

Although the electric plant at Win- 
nipeg is a municipal one, the city hav- 
ing recently completed the construction 


‘‘Home, Sweet Home’’ was the name 
given the exhibit. The arrangement of 
the rooms was in accordance with usual 
practice, the idea of the department be- 
ing to show the adaptability of elec- 
tricity to every home rather than to a 
specially constructed one. The accom- 
panying illustrations show the exhibit 
from the interior, and views of the 
kitchen, living room, and dining room. 


VIEW IN LAUNDRY—APPLICATION OF ELECTRIC IRON. 


hostess, are the electric chating dish, 
toaster, and perculator. The ‘‘baby”’ is 
here well taken care of by an electrical- 
ly heated nursing bottle, which may be 
regulated to any desired temperature. 

Just across the hall from the dining 
room is the den or living room. It is 
a large, well lighted room, comfortably 
and cosily furnished in substantial mis- 
sion style. The room is provided with 
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an electric fan, electric radiator, vacuum 
cleaner and electric piano, besides nu- 
merous portable reading lamps, ete. 

In the kitchen all cooking utensils are 
electrically heated. In addition there 
is an electric range, washing machine, 
utility motor, fan, flat irons, ete. 
Throughout the entire exhibit the most 
approved wiring has been installed, 
with wall and floor switches, sockets 
conveniently located, ete. 

The climax of the exhibit came on 
July 22, when Mr. and Mrs. Rossman 
were the hests of the mayor of Winni- 
peg and the members of the council at 
an electrically prepared banquet. The 
affair was voted an overwhelming suc- 
cess and did much to stimulate the in- 
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While enjoying their cigars, lighted 
by electric cigar lighters, the Mayor and 
several others spoke of the tremendous 
advance which has been made during 
the last few years in the matter of ap- 
plying electricity in the home for un- 
numbered little conveniences and of the 
part that the new city power plant is 
to play in making many of these con- 
veniences possible in every home by sup- 
plying the best of power and light at 
the lowest possible cost. 

0 
Lighting Rates in Baltimore Reduced. 

The Consolidated Gas & Electric 
Light Company of Baltimore, Md., 
has, since the advent of hydroelectric 
power from the McCall Ferry plant, 


EXTERIOR OF “HOME SWEET HOME” EXHIBIT. 
terest in electric cooking. 
The following menu was prepared en- 


tirely by electricity at very nominal 
cost : 


Punch. 


Grape Fruit. 
araschino. 


Bouillon. 
French Rolls. 


Radishes. Olives. Onions. 
Salted Almonds. 


Celery. Beets. 


White Fish. Parsley Sauce. 


Milk Fed Chicken. 
Creamed aps Asparagus, 


mon Sherbet. 


French Peas. 


Combination Salad. 


Fruit in Season. 


Cake. Ice Cream. 


Bon Bons. 
Toasted Crackers. 


Roquefort Cheese. 


Coffee. 
“Partagas” Cigars. 


Cigarettes. 


Mints. 


voluntarily reduced the cost of street 
lighting for the City of Baltimore. 

The new rate for arc lights will be 
$74 a year, which is $1 less than the 
present rate. This rate will prevail in 
the subway district. Where the cur- 
rent is supplied by overhead wires the 
cost will be only $60 a year, which is 
twenty-five cents cheaper than last year. 

The greatesi reduction, however, is 
in the cost of the forty-candlepower in- 
candescent lights, the reduction being 
from $23.50 to $20 per lamp. The rate 
given for the sixty-candlepower incan- 
descent light is fifty cents less this year 
that it was for the forty-candlepower 
light last year. 

The saving will be considerable, for 
there are 12,600 are lights in use and 
about 600 incandescent lights. 
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New Building of Bristol Gas & Electric 
| Company. 

The accompanying illustration shows 
the new office building of the Bristol Gas 
& Electric Company, Bristol, Tenn., as 
it appeared the opening night, on which 
occasion the general public was invited 
to inspect the company’s handsome new 
quarters. 

The spectacular electric sign, extend- 
ing from the sidewalk to thirty feet 
above the top of the building was turned 
on for the first time and was a revela- 


tion to those who saw it. It is a new 
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ILLUMINATION OF BRISTOL COMPANY'S 
NEW BUILDING. 


design and contains 2,000 incandescent 
lamps. The shunting effect of the flames 
leaping from stately columns on either 
side and uniting at the center above the 
building presented a most beautiful spec- 
tacle. The lamps are red, green and 
white. The four large windows in the 
second story are each inclosed by separ- 
ate outlines of white lamps while above 
them and extending across the building 
is artistic zig zag with a chasing effect 
that attracts the eye. 

The officials and their wives received 
the visitors and during the evening there 
was on display a full line of gas and 
electric appliances, all connected and in 
working order. These were demonstrat- 
ed to the visitors. 


In April, 1910, when the Doherty Op- 
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erating Company took over the Bristol 

Gas & Electric Company electric signs 

were practically unknown in Bristol and 

midnight window lighting was unheard 

of. Now there are fifty-two large and 
handsome electric signs in the city while 
the windows of practically all of the bus- 
iness houses are lighted until midnight. 
State Street was formerly lighted after 
dark only by the city hghts but now it 
is brilliantly illuminated until 12 o’clock 
every night as a result of the progressive 
work of the company under the Doherty 
ownership. What is true of State Street 
is true of other streets in the business 
section of the city. 

July 4, 1910, the Doherty company 
presented to Bristol the monster electric 
slogan sign burning 1,000 lamps. This 
served to increase the popularity of elec- 
tric advertismg. In September the com- 
pany installed the mammoth ‘‘Cook with 
Gas” sign on the Dooley-Bayless Build- 
ing. Now it has installed an electric 
sign upon its office that eclipses anything 
in Bristol. | 

Immediately after taking over the lo- 
cal company the Doherty company put 
into effect its nation-wide policy of get- 
ting close to the people. It has joined 
heartily in every movement for the im- 
provement and betterment of Bristol. It 
has sought to get closely acquainted with 
its consumers and has accomplished this 
purpose. It has pursued the policy of 
making itself understood to the public. 

The company is now permanently lo- 
cated in quarters that are superior to 
those of any lighting company in the 
south, and expects to be more able than 
ever to serve its customers, extend its 
business and continue in the movement 


for a greater Bristol and incidentally a 


“‘brighter” Bristol. 

The feeling in Bristol, as abundantly 
evidenced at the brilliant opening of the 
new quarters recently, is that Bristol is 
fortunate in having its lighting company 
operated by such progressive and able 
interests as the Doherty company. 

———+--e—_—_ 
Business Value of Ornamental Street 
Lighting. 

It has been said that the value of 
Property on a business street is di- 
rectly proportionate to the number of 
People who make use of the street as 
a thoroughfare. The writer had his 
attention most forcibly called to this 
Potent fact while Negotiating with a 
real estate man for the rental of a 
Store on the principal business street 
of a large Canadian city, 
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There were two vacant stores di- 
rectly opposite. The difference in 
rental asked was over fifty per cent. 
It was explained that a greater number 
of people promenaded on one side of 
this street than on the other. Natur- 
ally the most expensive location was 
immediately leased. The question arises, 
‘“Why did the people choose to use 
one side of this thoroughfare to a 
greater extent than the other?’’ The 
reason was obvious; there was far more 
light on the busy side. 

An enterprising merchant realizing 
that the crowd will seek the light can- 
vassed his fellow tradesmen towards 
the installation of a greater number of 
lamps for his particular block. 

It followed, of course, that a far 
greater number of popular retail stores 
located on the side upon which the 
above-mentioned merchant’s store was 
located. The competitors across the 
street stated that ‘‘their customers 
never came down town at night; that 
they had all the trade they wanted, and 
that the city should light its own 
streets, etc.,’’ forgetting that they 
would benefit to a greater extent than 
the people in the residence districts so 
far as increased profits were concerned. 

However, the ‘‘advanced side’’ men 
formed an association, secured informa- 
eion upon the cost of installation, cur- 
rent, etc., and purchased collectively 
a number of ornamental iron lamp 
posts, each post supporting four arms 
holding 100-watt tungsten lamps. The 
people crowded the ‘‘advanced side” 
nightly. ‘‘Let’s run down town to 
see the windows on Bright street’’ (for 
the merchants with the assistance of 
the illuninating engineer connected 
with the local electric light company 
scientifically illuninated the windows), 
was an oft repeated suggestion. Dur- 
ing the day, naturally, buyers would 
seek the ‘‘advanced side’’ on which 
were the stores where the goods viewed 
the previous night were displayed. 
Sales rapidly increased and the addi- 
tional profit more than paid for the 
cost of installation in a very short time. 
Later the ‘‘blind side’’ men came to 
their senses and in a short time the en- 
tire business district was brilliantly il- 
luminated with many lamps supported 
by ornamental iron standards. 

The new-husiness manager of a west- 
ern city decided to properly illuminate 
the business district of the town. Single 
are lamps were in use, but they merely 
accentuated the gloom. To convince 
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the merchants of the value of a bril- 
liantly illuminated thoroughfare he 
counted the number of people passing a 
given point in a neighboring city when 
the streets were properly illuminated. 

The figures he secured were start- 
ling. With an equal population and the 
people engaged in practically the same 
industries, he found that three times 
the number of pedestrians passed the 
point than in the less brilliantly il- 
luminated city. Today this manager 
points with pride to one of. the bright- 
est thoroughfares in the country. 

The revenue derived from this class 
of business by the electric light com- 
panies is more than satisfactory. The 
business men’s association co-operate 
gladly, and wherever the central sta- 
tion has furthered this system of il- 
lumination their relations with the pub- 
lic have become most cordial. 

| —-~s-o-__—_—_- 

Expense of Establishing a Public 

Utility. 

William J. Hagenah, one of the ex- 
perts of the Wisconsin Railroad Com- 
mission, who until recently was retained 
by the City of Chicago to investigate the 
gas situation with a view to recommend- 
ing a lower gas rate, in an article writ- 
ten for the Voter, explains a number of 
utility problems. 

The expert declares that history shows 
that a great many public-utility com- 
panies do not begin to pay for years 
after their establishment, and that 
while a company may at the present time 
be apparently earning a considerable 
amount, yet it actually is not what 
would be termed a well-paying property, 
because of the great losses sustained in 
establishing the business. In this con- 
nection he said: 

‘(A public-service corporation is en- 
titled both by common law and by stat- 
ute to a reasonable return upon its in- 
vestment. If a given rate schedule 
yields more than a reasonable return to 
the investor it is an injustice to the pub- 
lic, and the rates should be lowered. If 
the rates fail to produce sufficient rev- 
enue, the investor is not receiving that 
return to which he is entitled by law. 
If he has received a reasonable return 
each vear on his investment from the 
beginning of the enterprise, justice 
would seem to be satisfied, at least as 
against the public, without allowing 
any inerease in the value of the prop- 
erty which produced that income to rep- 
resent going value. If the investor has 
failed to receive each vear that amount 


| 
| 
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which constitutes a reasonable return, 
he should be permitted to charge rates 
sufficiently high to reimburse him for 
early losses, or such losses should be con- 
sidered as costs of developing the busi- 
ness, and their addition to the value of 
the physical property permitted. Such 
additions, from an equitable standpoint, 
at least, may be said to constitute the 
correct going value of a public-service 
corporation. 

‘‘New plants seldom yield a return 
on the investment during the first year 
of operation. In fact, it is more likely 
to require a number of years of con- 
tinuous effort to establish a business on 
a firm basis. The history of public utili- 
ties clearly shows that many of such 
plants have not reached a position of 
profit to the investor until many years 
after their construction. During the 
earlier years a large amount of money 
is required for development purposes. 
Where a corporation is in possession of 
adequate capital, expenditures of this 
character can be made without serious 
loss to the stockholders; but where, as 
is almost universally the case, the busi- 
ness is developed out of the earnings at 
the expense of interest and dividend 
payments, a deficit will result. When a 
corporation is earning less than its op- 
erating expenses, interest and deprecia- 
tion, it is absolutely necessary that the 
stockholders make further payments for 
development purposes. Where a small 
surplus is earned, such amount may be 
used for development purposes, but it 
is at the expense of the stockholders’ 
right unless such development require- 
ments are recognized in the capital. If 
the development cost is not met out of 
the earnings, it must be met directly 
by the sale of securities, which becomes 
a liability against the plant. 

‘‘The amount by which the earnings 
fail to meet the operating expenses and 
the return on the investment creates 
deficits which constitute the cost of 
building up the business. Just as su- 
pervision, interest and insurance dur- 
ing construction are expenditures to be 
added to the construction cost of the 
plant, so the deficits representing the 
amounts by which the stockholders have 
failed to receive their reasonable return 
are costs to be added to the value of the 
physical plant in order to show the com- 
plete investment which has been made 
in the industry as a live, going concern. 
The investor has a right to expect re- 
imbursement for such losses. 


They are 
legitimate costs of business.’’ 


House-Lighting Campaign at Rockford, 
m. 

The central station at Rockford, Il., 
is conducting a campaign to increase 
residence-lighting business with good 
results. The company has put in force 
a flat-rate charge for house lighting 
which has been favorably received. 

The flat rate charge is based upon the 
use of tungsten lamps. Under the new 
rate the customer can install as many 
tungsten lamps in his house as he 
pleases, and contract to use a minimum 
of four at any one time, or more if he 
desires. 

The net rate made for this service is 
$1.00 per month for four twenty-candle- 
power tungsten lamps. In the event of 
the customer requiring the use of more 
lamps than the minimum number of 
four, an additional net charge of twenty- 
five cents per lamp is made for all ad- 
ditional lamps which he may desire to 
use at once , 

It must be noted that no regard is 
taken of the number of lamps actually 
installed, as only the lamps needed for 
simultaneous use are charged for. 

In order to establish a basis of agree- 
ment and to prevent the abuse of the 
flat-rate privilege an excess indicator is 
installed in place of the ordinary meter. 
The only penalty attached to an abuse 
of the flat rate is that in the event of 
more lamps being lighted or larger 
lamps used than are under contract, all 
the lamps so lighted will flash, thus giv- 
ing notice to the customer that he has 
too many lamps lighted at once. 

In order to prepare the way of this 
flat rate the Rockford Electric Company 
has arranged with the electric contrac- 
tors of Rockford to wire all of their 
houses for them at cost. The price for 
wiring a six-room house complete with 
standard fixtures is but $27.45. 

Many progressive householders will 
take advantage of this offer, and it is 
believed that there will be many later 
applicants who cannot be attended to 
promptly, so it is urged that applicaticn 
for service should be made without 
delay. 

The company has secured five expert 
illuminating engineers to visit prospec- 
tive customers and explain any points in 
the plan not thoroughly understood and 
to lay out the lighting arrangements in 
the most up-to-date and comprehensive 
manner. These men will call at any 
hour of the day or evening most con- 


venient to the customer upon notice to 
the light company. 
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Telephone Rates in Los Angeles. 

As a result of numerous protests from 
citizens filed with it, the City Council 
of Los Angeles, Cal., has changed the 
proposed increase in telephone rates, 
recommended by the former Board of 
Public Utilities and K. B. Miller, tele- 
phone expert retained by that body. 

The rates decided upon by the Coun- 
cil are practically identical with those 
in force for the past year. They are 
given per month for both the Bell and 
independent systems as follows: 


Sunset Home 
Class of Service (Bell System) (Automatic) 
Business Telephones— 
ne party ....sesssssose $5.00 $5.00 
Two party .............. 4.00 5 
Four party ..........000. 3.00 3.00. 
Residence Telephones— 
ne party ...sssssssssese 3.00 2.00 
Two party ...........00. * 2.25 1.75 
Four party ............. 1.50 1.50 
Private Exchanges— 
First Trunk Line........ 8.00 6.00 
Each additional line..... 6.00 5.00 
Business Telephone— 
One party, limited to 
100 calls 


Electric Light Company Shows the 
Way. 

On July 21 the Geneseo Electric Light 
Company turned the current on their 
mammoth electric sign in front of their 
office building at Geneseo, Ill. Other 
business men of this enterprising city 
were quick to follow the example of 


the electric company and a dozen signs 
have been ordered. 


i -ee 


Brooklyn Edison Company Makes Wir- 
ing Proposal to Contractors. 

The Edison Electric Illuminating 
Company has made a proposal to con- 
tractors, extending from July 15 for 
two months, whereby it agrees to give 
a wiring job, secured by its new in- 
stallation bureau on a house already 
built, to any Brooklyn electrical con- 
tractor who secures for himself the 
wiring of a house already built and 
along the line of the company’s mains. 
That is to say, every time a contractor 
independently secures such a job the 
Edison company awards him a similar 
job secured by its own staff. 

The offer is stated to be in the nature 
of an experiment, but if the results 
are satisfactory it will be continued 
beyond the present time limit. 

) ———__—_-_s--o____—_ 

Ontario Lighting Rates Reduced. 

At a recent meeting of the City Coun- 
cil of Ontario, Cal., that body author- 
ized the city attorney to draw an ordi- 
nance lowering the primary rate for 
electric lighting from 13 to 11 cents 
per kilowatt-hour, with ten per cent 
discount for prompt payment. 


TLI 
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IMPORTANT CONSIDERATIONS IN 
FACTORY LIGHTING. 


BY F. B. ALLEN. 


It may be stated that the success of 
any industrial institution depends upon 
the efficiency of the individuals in that 
institution. This is evident, as all work 
planned or produced is the result of 
human thought. 

Every industrial institution has four 
departments, the finance, executive, 
producing and sales departments. Each 
one of these departments is of equal 
importance, yet the greatest money 
value is represented in the producing 
department. Thus, a highly efficient 
sales department may be employed at 
less price than a producing department. 
It is therefore of extreme importance 
that the individuals in this department 
work at highest efficiency. Any con- 
siderations tending toward the produc- 
tion of this efficiency should be of para- 
mount interest. 

Below is a diagram of the relations 
of shop conditions to producing-depart- 
ment efficiency : 


Electric Lighting 
llluminating Engineering 


and willingness to do the work. As far 
as ability 1s concerned, it is dependent 
upon three considerations: first, pow- 
ers of perception, of which in nearly 
every case sight is of the greatest im- 
portance; secondly, brain, or intellect, 
to direct; and lastly, body to perform 
the work. Willingness to labor depends 
upon conscious and subconscious will. 
Consciously, wages are largely influen- 
tial in producing the will to work; sub- 
consciously, the realization of fair treat- 
ment by employers, and conditions in 
the factory tending toward health, such 
as correct illumination, proper tem- 
perature, good ventilation, sanitation, 
ete. 

It will be noticed that in both divi- 
sions, ability and willingness, light is a 
strong consideration. If a man cannot 
perceive or see, he cannot properly plan 
or execute. Again, if the illumination 
is such as to strain his eyes, producing 
mental fatigue and nervousness, he will 
unconsciously be unwilling to work. 
The thorough consideration, therefore, 
of the qualities of illumination which 
will produce the desired results toward 
ability and willingness are of interest. 


Natural light 
MEN | Artifeia light 


l Perception Sound 
Touch 
Taste 
Smell 
Ability , 
to work Intellect Education 
aided by {Syste 
Effigiency of Experience 
aay a Body ce and power 
E Depart: [aided by to operate same 
ments depends on wW 
i a i { Wages (Market Price) 
| Willingness Treatment 
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Subconscious Conditions (Correct light 
Will tending Proper 
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physical | Ventilation 
welfare Sanitation 


This shows that an employe’s effi- 
ci 


There are four qualities in illumina- 


ency depends upon two things, ability tion which should be considered: first, 
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and 


the correct amount of light, that is, the 
happy medium between dimness and 
dazzling brilliancy ; second, the lack of 
glare of high intrinsic brilliancy ; third, 
the lack of flickering; and lastly, the 
elimination of harmful radiations. 

Under the correct amount of light 
we may say that the eye is able to work 
under a broad range of intensities. 
Thus, we can often read accurately in 
moonlight’ and still can do so in daz- 
zling sunlight, the latter being over a 
million times the brilliancy of the 
former. However, it may be stated 
that, dependent upon the class of work, 
the eye should be exercised under from 
one-half foot-candle to fifteen foot-can- 
dles in artificial illumination. 

Glare is an extremely harmful char- 
acteristic in any illumination. It not 
only cuts down the ability of the eye 
to see accurately, but produces eye- 
strain and nervousness. 

Flickering is also an extremely dele- 
terious quality. Its results are about 
the same as are produced by glare; in- 
efficiency of the eye in working, to- 
gether with eye-strain, due to the rapid- — 
ity with which the eye tries to re-focus 
under the different intensities. This 
quality may be brought about in either 
one of two ways. Either the light 
source varies in intensity or the light 
upon a given plane of working is not 
even. In either case the eye must re- 
focus very often. 

The absence of glare and the uni- 
formity of illumination produced by 
mercury-vapor lamps are well shown by 
the accompanying illustrations of typi- 
cally good shop lighting. 

The most effective rays in producing 
vision are the yellow and green. The 
fact that these are the principal rays 
in the spectrum of the mereury-vapor 
lamp accounts largely for its very high 
illuminating efficiency. The rays on 
either side of these in the natural spec- 
trum are of less practical value, since 
they require to be much more powerful 
in order to produce the sense of Vision, 
and hence strain and fatigue the eye 
to a correspondingly greater extent. 
The red and heat rays ara particularly 
irritating for this reason. The differ- 


: 
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ent colors also produce well known 
mental effects. Thus, red is exciting, 
while blue and violet are depressing. 
The use of a red flag in bull fights and 
the well known expression ‘‘feeling 
blue” are recognitions of this fact. 
Yellow gives coutentment, while green 
is restful. | 

The mercury-vapor lamp has qualifi- 
cations which are extremely advan- 
tageous to industrial illumination. It 
is a scientific fact that the eye will 
focus more accurately under the green 
rays produced by this lamp than under 
a combination of the seven colors of the 
spectrum. For this reason it is ex- 
tremely advantageous to employ this 
light where accurate eye work is re- 
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This produces a perfectly evenly dis- 

tributed light on the floor. It may be 
seen, therefore, that upon a working 
surface no different intensities of illu- 
mination will be found, and, therefore, 
the eye will not be called upon to re- 
focus. The source, which is the tube 
varying in length with the different 
types of lamps, is a steady line of light, 
being in any given period of exactly 
the same intensity. The length of the 
source is a very decided advantage, 
tending towards distribution and the 
elimination of distinct shadows. 

An analysis of the qualities of the 
mereury-vapor lamp will show that 
where color values are of little impor- 
tance, the other, qualities of the light 
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A large modern factory, it may be 
figured, can produce power at a cost of 
one cent per kilowatt-hour. A mer- 
cury-vapor lamp can be run five hours 
at a power expenditure of one kilowatt- 
hour. On an average in industrial 
lighting one merecury-vapor lamp will 
take care of at least two men. Figure 
an average cost of forty cents per hour 
to employ these two men. This would 
mean an expense of $2 to employ these 
two men five hours, whereas perfect 
light for them can be produced for one 
cent. In other words, if perfect light 
will save one-half of one per cent of a 
man’s time, it has paid for its total cost 
of operation. 


Not only that, but the value of ma- 


TWO VIEWS OF WELL LIGHTED SHOPS. ABSENCE OF GLARE IS PARTWCULARLY CONSPICUOUS. 


quired. It is evident for the same rea- 
son that the eye can see more distinctly 
under lower intensity of illumination 
with green light than with a combina- 
tion of the seven colors of the spec- 
trum. . 

The light produced by the mercury- 
vapor lamp is extremely low in intrin- 
sic brilliancy, the amount of light being 
produced rather from the area than 
from the brilliancy of the source. This 
results in a total absence of glare, not 
only where the source is directly ex- 
posed to the eye, but from polished sur- 
faces. This reflection of glare from 
polished surfaces is found to be ex- 
tremely annoying and of as serious a 
character as the exposing of the direct 
ravs of the lamp. 

Where merecury-vapor lamps are em- 
ploved, the system is of an overhead 
character. The lamps are placed so to 
light a certain number of square feet 
and are laid out symmetrically, regard- 
less of the placing of the work beneath. 


are exactly those which are required 
to produce correct illumination for em- 
plovees in industrial work. The impor- 
tance of this cannot and must not be 
overlooked. For mstance, in one of the 
large silk mills of the East, it is figured 
by a well known cost expert that the 
expense of producing their product at 
night 1s twenty per cent higher than 
that of producing it in the daytime. 
This may have been due to several 
things, but must be largely attributed 
to inferior illumination. Had these peo- 
ple in their factory had an illumina- 
tion during the dark hours which was 
as good for working purposes as the 
best daylight, their cost of production 
during that time would very evidently 
have been largely decreased. 

It seems strange that the importance 
of this consideration has been over- 
looked, particularly in view of the fact 
of the extremely low comparative cost 


of units of illumination and of their 
operation. 


chinery and factory investment is in- 
creased in proportion as the efficiency 
of the men is increased. Thus, with im- 
proved illumination it is not difficult to 
imagine that twenty machines will do 
the work that twenty-five had done 
heretofore. The value of the given in- 
vestment has increased twenty per 
cent, or probably ten times the value 
of the lighting units to produce this re- 
sult. These are extremely important 
considerations in any industrial light- 
ing installation, and cannot be over- 
looked. Any system of figuring which 
does not consider these points is en- 
tirely fallacious. 

As far as actual operating cost goes, 
however, it may be said that the mer- 
eury-are lamp is one of the most eff- 
cient units at present in the illumina- 
tion market. Further, its cost of up- 
keep is extremely low, both as to at- 
tention and repair parts required to 
operate, and as to the actual renewal 
expense of the tubes. 
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THE DISTRIBUTION SYSTEM OF A 
TELEPHONE PLANT.: 


BY H. B. STABLER. 


The intent of this paper is to give a 
general idea of some of the problems 
encountered, the methods of handling 
them, and the solutions obtained in con- 
nection with the design and construction 
of conduit, cable, pole and wire lines for 
telephone distribution; and to call at- 
tention to some very important differ- 
ences between these engineering prob- 
lems in telephone distribution and those 
met in the distribution of such other 
public-utility service as electricity for 
light, heat and power purposes, gas and 
water. 

While there is a great amount of anal- 
ogy between the distribution to custom- 
ers of electrical energy, gas, or water, 
and the distribution of telephone serv- 
ice, there ave also dissimilarities of the 
greatest importance. In the case of elec- 
tric light and power, gas, or water serv- 
ice, the supplier generates, manufac- 
tures, or collects a commodity which is 
conveyed in bulk, as it were, to the local- 
ities of the consumers, and distributed 
and sold to them in retail amounts. No 
particular gallon of water, cubic foot of 
gas, or watt-hour of electrical energy 
need he delivered to any particular per- 
son. If each person gets his full meas- 
ure of a product of proper purity or 
illuminating power, delivered at proper 
pressure, he is satisfied. The supplier 
can deliver his goods through a single 
or a few large mains or conductors, 
which ramify in every direction and di- 
minish in size as they serve their thou- 
sands of customers. 

Telephone service, on the other hand, 
is not a commodity furnished to the con- 
sumer in the same sense as has been used 
above. It cannot be manufactured at a 
central station and furnished through a 
‘ingle large pipe or conductor to thou- 


sands of consumers. Telephone service, 


as furnished to a community or an in- 
dividual, is a complete means of com- 
muneation with all other patrons of the 
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service. By faithfully furnishing ade- 
quate means of communication, the sup- 
plier of telephone service fulfills his 
duty. The thoughts and ideas which are 
communicated originate with the patron, 
and are transmitted to the particular 
other desired patron, and although .they 
pass through the supplier’s central of- 
fice they are at no time his property, and 
further, they cannot be transported in 
bulk, but must at all stages of the pro- 
cess be kept absolutely separate from all 
other communications. Each conversa- 
tion between two subscribers, in the same 
or different exchanges, requires, then, 
that for the time being a separate pair 
of conductors shall be maintained, con- 
necting the one with the other. And 
this, in turn, requires that each sub- 
scriber (or in the case of party lines, 
each small group of associated subscrib- 
ers) shall, at all times, have his separate 
and distinct pair of conductors connect- 
ing him with the central office. 

It is of interest to note that while one 
of the largest electric lighting and power 
substations in Washington uses copper 
conductors of a very large aggregate 
cross section, in order to supply the 
energy for a large section of the city for 
are and incandescent commercial and 
street lighting, and other power and mis- 
cellaneous purposes, the output reaching 
at times the high figure of 22,400 am- 
peres and 6,600 kilowatts, the total num- 
ber of conductors which corveys this 
energy away from the substation busbars 
is only 128; while in the case of Wash- 
ington’s ‘‘Main’’ telephone central cffice, 
though the aggregate cross section of the 
distributing conductors is very much 
less, and the current conveyed by them 
is relatively very insignificant, the num- 
ber of conductors reaches the large total 
of 32,800. 

Another important consideration, to 
which attention has often been called, is 
the following: In most of its public 
utilities, such as water, gas, electric light, 
street car, fire alarm service, ete., each 
community is self-contained and substan- 
tially independent of all others; thus, 
the Consolidated Gas, Electrie Light & 
Power Company in Baltimore, for in- 
stance, constructs and operates its light- 


ing plant, including the determination 
of the proper frequency, phase and volt- 
age for its transmitting and ‘distributing 
lines, the design or selection of its en- 
gines, generators, transformers, rotaries, 
lightning arresters, etc., with the utmost 
regard for a great number of local and 
manufacturing conditions, but with ab- 
solute indifference to the corresponding 
practices of its neighbors, the Philadel- 
phia Electric and the Potomar Electric 
Power companies. There is no occasion 
for uniformity of practice, as there is no 
connection or interchange of products 
between the several systems. But in a 
comprehensive telephone system, while 
general manufacturing conditions, and 
multitudes of local factors in each com. 
munity, must receive the same careful 
consideration as with the lighting sys- 
tem, it is also essential that the practices 
in the design and operation of the plant 
must be in a very large measure uniform 
in all of the communities of the system. 
In order that telephone subscribers in 
Washington may satisfactorily communi- 
cate with subscribers at other points, the 
telephone plant here must be designed 
and operated harmoniously with the 
plant in Baltimore, Philadelphia, New 
York, Boston, Chicago, New Orleans, 
Omaha, ete. 
GENERAL INVESTIGATIONS. 

Telephone plant may be mainly divid- 
ed into three principal classifications: 
central-office plant, including the land, 
central-office buildings and their con- 
tents; distributing plant, consisting of 
lines of conduits, cables, poles, and wires 
which radiate from each central office 
and connect with the numerous subserib- 
ers and with other central Offices; and 
subseribers’ equipment, consisting of the 
telephone instruments with their asso- 
elated auxiliary apparatus and Service 
wires. Our theme is the distributing 
plant, but before we enter into a discus- 
sion of the details of such plant it will 
be appropriate to speak for a few min- 
utes of the broad preliminary investiga- 
tions and studies which are made, and 
upon which are based all specific plans 
for the construction of both distributing 
and central-office plant. I refer to the 
so-called ‘‘development study”? and 
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‘‘fundamental plan,’’ which are made in 
the order mentioned, the latter being 
based on the former. The development 
study determines primarily the expected 
number and class of subscribers in each 
block or small group of blocks in the city 
at some future time, usually about twen- 
ty years ahead; the fundamental plan 
shows essentially the number and loca- 
tions of the central offices which will be 
most economical to serve these subscrib- 
ers and the general scheme, as regards 
locations and number of ducts, of the 
underground conduit system which must 
be provided. 


DEVELOPMENT STUDY. 


In making the development study, ex- 
ceedingly painstaking efforts are made 
to arrive at the most accurate possible 
forecast of the number, class and loca- 
tions of the future subscribers. The bus- 
iness management of the company gen- 
erally undertakes this part of the work, 
but by whomsoever it is handled, all 
available sources of information are con- 
sulted, including census reports, city 
records, real-estate operators, transpor- 
tation companies who may py the ex- 
tension of their service promote the 
building up of certain sections, etc. 
Each city block is considered, a count is 
made of the number of buildings of 
each class which it contains, and of the 
number and size of the unimproved 
building lots. For blocks which have 
not been subdivided into lots and regions 
that have not been laid off into blocks, 
after careful study, forecast is made of 
the future probable number and size 
of the building lots, and the number 
and character of the improvements 
which they will contain, and from this 
is deduced the expected number of di- 
rect line, party line, and private- 
branch-exchange telephone subscribers. 

FUNDAMENTAL PLAN. 


Upon the chief engineer usually de- 
volves the important and laborious 
work of making the fundamental plan. 
From the estimated numbers of the sev- 
eral classes of subscribers, he readily 
obtains the total number of lines, and 
with this known, and a decision reached 
as to how many of the lines may con- 
sist of 22-gauge cable conductors, and 
how many, on account of their length, 
require 19-gauge conductors, the num- 
ber of 600-pair and 400-pair 22-gauge, 
and of 300-pair 19-gauge cables, and 
therefore the number of ducts is caleu- 
lated, making due allowance for the 
fact that ‘there ‘is necessarily, at all 
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times, a certain percentage of idle con- 
ductors in each cable. 

Of course, it is not to be inferred 
that an absolutely accurate determina- 
tion can by any process of study be 
made of the number of telephone sub- 
scribers twenty years, or even five years 
ahead, but a fairly good prophecy can 
usually be made, and by continually re- 
vising the study, so as always to be an- 
ticipating a long way ahead, very large 
savings will result as compared with the 
alternative method used in earlier 
times, of glancing over the map and 
deciding, ‘‘I guess we will locate our 
central office at the point ‘A,’ and we 
will lay eight ducts on X Street, and 
six on Y Street and four on Z Street, 
and if it turns out to be too few, we 
can dig up the streets again and lay 
some more.”’ 

The locations of the subscribers are 
obviously not in the least subject to 
the telephone company’s control, but 
wherever the would-be patron establish- 
es himself, there must the company’s 
service be made to reach him, be he 
easy or difficult of access. The location 
of the central office, on the other hand, 
is a matter subject to the company’s 
discretion, and, as heretofore men- 
tioned, its determination is one of the 


important points in the preparation of 


the fundamental plan. I cannot at- 
tempt here any detailed description of 
the exhaustive treatment which is given 
to this interesting problem, but suffice 
it to say that the study is an extremely 
complex one, involving hoth the present 
number and locations of the subscribers 
served, and the probable number and 
locations at the quite distant future 
time selected for the study ; the present 
and future average number of calls per 
day to originate at each telephone ; the 
proportions of direct line, party line. 
public telephone and private-branch-ex- 
change telephones; the amount of toll 
and long-distance service; the grade of 
transmission which is to obtain in the 
system; the price of real estate, and the 
locations of available building lots; 
proximity to the street or streets nest 
suited for the construction of the mein 
distributing leads; the rates of com- 
pensation which the company will re- 
ceive for the service which it renders; 
in short, a host of factors too numerous 
to mention, all interrelated and inter- 
dependent. z 
Assuming the locations of our cen- 
tral offices to have been properly de- 
termined, we will pass on to a very 
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brief general consideration of the sys- 
tem of subways or underground con- 
duits. But, of course, it will be un- 
derstood that these two subjects can- 
not be treated independently of each 
other. The fundamental plan deter- 
mines for a period of about twenty 
years ahead not only the probable num- 
ber of central offices in the community 
in question and their locations, but also 
the boundaries of the area which each 
office will serve, the number of sub- 
scribers and trunk lines terminating in 
each, the lines of conduits extending 
from them in all directions to serve 
the numerous subscribers and to con- 
nect with the neighboring central of- 
fices, and the number of ducts required 
at each point of each conduit line, ìn- 
eluding the reservations, if any, which 
must be made for toll and long-distance 
cables. 

In placing underground conduits, a 
large proportion of the expense is due 
to opening and restoring the street, 
and therefore it is obviously specially 
desirable to take thought for the mor- 
row; and by comparing the cost of lay- 
ing additional ducts now, and carrying 
interest, tax, maintenance and depre- 
ciation charges on them while they are 
idle, with the cost of reopening the 
street later on to place additional ducts, 
it has been decided, considering the like- 
hhood of changes in the art and the 
general uncertainties of the future, that 
about twenty years is probably the most 
economical period for which to antici- 
pate future needs. 

I have touched upon some of the 
general aspects of telephone engineer- 
ing, and endeavored to give you an idea 
of the great complexity and diffi- 
culty of solution of the problems which 
the telephone engineer must face. 
Those who care to read a fuller and 
very lucid discourse on this subject are 
referred to a classic paper by J. J. 
Carty, chief engineer of the American 
Telephone & Telegraph Company, 
which will be found in the Transac- 
tions of the American Institute of Elec- 
trical Engineers for 1906. I will now 
discuss the subject of telephone distri- 
bution more explicitly for a few minutes 
and will deal to some extent with én- 
gineering problems which, being more 
detailed and local in their nature, are 
handled by our local engineering corps 
in Washington. The local conditions, 
problems and practices which obtain 
in this city are, however, in a general 
way typical. 
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From several important standpoints, 
the ideal telephone distribution system 
for a city would contain exclusively un- 
derground cables and wires. The ideal 
condition may obtain in the business 
section, or wherever are found indivi- 
dual buildings containing considerable 

numbers of telephones, as in such cases 
it is usually practicable to carry 
branches of the underground condwt 
and cable system directly into such 
buildings. The next nearest approach 
to this condition is where the number 
of telephones per city block is sufficient 
to justify the carrying of a branch con- 
duit and cable into the interior of 
the block for the purpose of serving 
that block exclusively. When this very 
desirable method cannot. be employed 
because the telephone density, or the 
number of telephones per block, is not 
sufficient to justify the large expendi- 
ture which it requires, recourse must 
be had to alley pole lines extending 
from block to block, or, if the system 
of alleys in the blocks in question will 
not permit of this, to street pole lines; 
these poles lines carrying aerial cables 
or only wires on cross-arms, as the cir- 
cumstances may determine. Distribu- 
tion from street poles is also sometimes 
necessary where the telephone develop- 
ment is sufficient to justify the method 
of distribution from within the interior 
of the block, but where public alleys 
are not available, and the property 
owners have not yet come around to 
the point of granting to the company 
the necessary right-of-way privileges. 
CONDUITS. 

Having decided upon what streets 
to build our conduit lines and how 
many ducts to lay, and having obtained 
the necessary municipal permits, and 
purchased the material, the trench is 
opened, and if terra-cotta duct is to be 
used, a four-inch layer or ‘‘base’’ of 
concrete is usually first placed; single 
terra-cotta duct with a 3.25-inch circu- 
lar bore in sections eighteen inches long 
may be laid upon this base, or four- 
way or 8ix-way multiple duct in thirty- 
six-inch lengths may be used. In cases 
Where the conerete base may be omit- 
ted, it is sometimes economical to use 
ereosoted wood ducts. A 1.5-inch creo- 
soted plank is laid on top of the ducts 
as a protection from injury when sub- 
sequent excavating is done in proximi- 


ty to them. The trench is usually of 


such depth as to bring the top of the 
Protecting plank at least eighteen inches 
below the Street surface. 
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Manholes are of varying sizes, de- 
pending largely on the number and size 
of the cables which must pass through 
them. In Washington they are usually 
made of brick, with either reinforced- 
concrete or I-beam-and-brick roofs, but 
in some localities they are of the con- 
erete-slab or the monolithic-concrete 
type. As far as possible, manholes are 
drained by permanent connections to 
adjacent sewers. Their locations are 
usually at street intersections or at 
street and alley intersections, but in- 
termediate manholes may be required 
in order that the spacing shall not ex- 
ceed 500 to 550 feet, or for the purpose 
of taking out branch cables for local 
distribution. 

CABLES. 

We next come to the consideration of 
cables. We have seen that where the 
telephones are few and far between they 
are reached by pole lines carrying open 
wires. As the number of telephones in- 
creases, the open wires on the main 
pole line are replaced by aerial cables, 
so that the one line of poles may readily 
carry 50, 100 or several hundred pairs 
of wires. 

As the increase in the number of sub- 
scribers goes on, the time comes when 
the pole lines and aerial cables give 
way respectively to underground con- 
duits and cables. There is always to be 
expected a steady growth in the num- 
ber of circuits which’ must be provided 
between the central office and the va- 
rious parts of the areas served by that 
central office. Even if the time shall 
come when every office in the city has a 
telephone on each desk, and every resi- 
dence has service in each room, the num- 
ber of necessary circuits will still con- 
tinue to increase, since the growth in 
offices and residences in the city is 
bound to continue. 

Standard telephone cables are made 
which contain varying numbers of pairs 
of wires from 1 up to 600. In Wash- 
ington the sizes in most frequent use 
are those containing 10, 15, 25, 50, 100, 
200, 300, 400 and 600 pairs, respective- 
ly, but sometimes smaller and interme- 
diate sizes are used. As one would sup- 
pose, the price per foot charged by the 
manufacturer increases as the number 
of pairs in the cable increases, but in a 
lessening ratio, so that for one pair of 
conductors the price per foot grows 
steadily less as the size of the cable in- 
creases. When the cable has been in- 
stalled for distribution purposes in a 
conduit, on a pole line, or in a building, 
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as the cost of installing, splicing, etc., 
does not increase in the same propor- 
tion as the size, the decrease in the unit 
cost per pair for the larger sizes of 
cables becomes more and more pro- 
nounced. Especially does this apply in 
the case of underground cables when 
the proportionate part of the cost of 
duct and manholes is added to the unit 
cost of the cable pair. 

It is evident then, that it is particu- 
larly desirable always to install q cable 
containing many more pairs than are 
immediately needed, but it would be 
going to an extreme to install a very 
large cable now at a cost of $1 per foot, 
part of whose conductors would remain 
idle for twelve or 15 years, when a small 
eable costing from twenty to thirty 
cents per foot would be adequate for 
from three to five years. In determin- 
ing the most economical size of cable 
to place on a particular job, or which 
of several possible jobs to do—whether 
to place underground conduit and cable, 
or poles and aerial cable, for instance 
—the first cost is not, of course, the 
sole determining factor, but a study is 
made in which the annual charges of 
the several methods are compared, and 
that method is selected for which the 
annual charges are the lowest. 

The principal factors that go to make 
up these annual charges are four: the 
interest on the money invested; the 
taxes; the maintenance, or the money 
which must be expended each year to 
keep the plant in serviceable and pro- 
per condition; and the depreciation, or 
the money that must be set aside each 
year to replace the plant with new 
plant when, through gradual decay or 
obsolescence, it has become unfit or in- 
adequate for further service. One of 
the most frequent cases to be studied 
in this way is the proposed replacement 
of a present pole line carrying aerial 
cables by a line of underground con- 
duit and cable. In such cases, the an- 
nual charges on the proposed under- 
ground plant are figured, and it will 
be found that there will be a large ex- 
penditure in interest; with the present 
aerial plant, the interest charge is 
much less, but, on the other hand, the 
maintenance and depreciation charges 
are far greater; by making a compari- 
son of the annual charges for, say, the 
next five years, of the underground 
versus the aerial plant, and taking into 
account the so-called ‘‘transfer loss,”? 
if the present aerial plant, which still 
has, say, five years of wear in it, is to 
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be removed from service now, the job 
which is the most economical in the 
long run is determined upon. 

Some of the very first attempts to 
lay underground telephone wires were, 
as we look back upon them now, quite 
ludicrous. In Washington one plan 
that was tried, at heavy expense and 
with no success, was the placing of 
bare copper wires in a wood trough in 
a trench in the street, the wires being 
held én position and separated from 
each other by being drawn taut through 
holes in porcelain plates fixed in the 
trough ; the trough was then poured full 
of tar, covered with a plank, and the 
trench filled. Washington’s balmy 
summer climate, however, proved to be 


a little too much for this system; a gen- ` 


tle slope in the street caused the tar to 
flow toward the lower end of the con- 
duit, where it leaked out of the contain- 
ing trough and oozed up between the 
paving blocks to the street surfaca. 
This allowed the wires to cross with 
each other, making the experiment a 
failure. 

Then rubber-insulated cables, similar 
to successful telegraph cables, ‘were 
tried and used to a limited extent for 
very short distances. As a less costly 
and more efficient substitute, cotton-in- 
sulated wires were formed into a cable, 
impregnated with paraffin, and covered 
with a lead sheath; but the same phe- 
nomenon that seemed for a while to be 
an insurmountable obstacle in the way 
of trans-Atlantic telegraphy made 
speech difficult through a short length 
and impossible through a considerable 
length of one of these cables. The elec- 
trostatic capacity of a mile or so of the 
wire in such a cable, although not no- 
ticeable with the comparatively large, 
slowly interrupted currents used in tel- 
egraphy, was absolutely fatal to the 
transmission of speech, which depends 
upon the most minute alternating cur- 
rents, of very high frequency and very. 
complex wave-form. If the httle voice- 
current was not completely absorbed 
by the capacity of the conductor, it had 
its wave-form so changed that it could 
not reproduce intelligible speech at the 
further end of the line. The preserva- 
tion of the wave-form is the important 
thing. It has been frequently pointed 
out that with the transmission of power 
over long-distance by means of alternat- 
ing currents, the thing sought 1s to get 
the largest possible percentage of the de- 
veloped energy delivered safely at the 
farther end of the line, while the tele- 
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phone transmission energy loss is of 
small importance compared with distor- 
tion of the wave-shape. The man who 
works on the problem of long-distance 
telephone transmission is probably not at 
all horrified by the idea of energy losses 
in the line of ninety-five or ninety-nine 
per cent, provided he can prevent ma- 
terial change in the shape of the wave. 

After the early attempts with rub- 
ber-insulated and paraffin-core cotton- 
insulated telephone cables, the dry-core 
paper-insulated cable was developed, 
and there is now more than 7,000,000 
miles of wire in use in such cables in 
the plant of the associated Bell tele- 
phone companies. | 

By means of a wire drawn in while 
the duct is being laid, or by means of 
sectional rods pushed through the ducts 
from one manhole to the next, a hemp 
or wire rope is drawn through the duct 
by means of which the cable is in turn 
dragged into place. In some localities 
the rat-and-ferret method is or has been 
in practical use. This consists in send- 
ing a rat through the duct, followed by 
a ferret in harness, who, in his pur- 
suit of his intended prey, draws a light 
cord through to the next manhole, by 
means of which a heavier cord or rope, 
and finally the telephone cable is drawn 
in. 

The splicing of the cable, to make a 
long story very short, consists essen- 
tially in removing the lead sheath from, 
say, eighteen inches of the ends, boil- 
ing the paper-insulated conductors in 
melted paraffin, so as to prevent both 
the absorption of moisture by the ex- 
posed ends and the passing of moisture 
back under the lead sheath; the splice- 
ing of the bared conductor ends toge- 
ther by means of tightly twisted joints, 
which are reinsulated by slipping over 
them tubes or sleeving of paper or cot- 
ton; and, after another boiling in pa- 
raffin, the inclosing of the entire splice 
in a lead sleeve which, though much 
larger than the cable sheath, is thor- 
oughly sealed to it by means of care- 
fully wiped joints. 

The testing out and splicing of a 
large cable which divides up into nu- 
merous branches, having a total of, say, 
fifty terminals, and each pair brought 
out at several different terminals, is 
quite a complicated job, requiring that 
many test splices he made. 

The necessity for the multiplying or 
duplicating of the cable pairs in two or 
more different terminals is readily un- 
derstood. Suppose a case of a group of 
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twelve city blocks in a good section of 
the city, a mile distant from the cen- 
tral office, each block containing now 
a half dozen houses, and fifty per cent 
of the houses having telephone service. 
Each block contains fifty building lots, 
additional houses are under construc- 
tion, and the prospects are bright that. 
in five or six years these blocks will be 
built up almost solid with houses of 
good class, and that seventy-five per 
cent or more of the buildings will have 
telephone service. 

From the main conduit line in the 
street a branch conduit carrying a 50- 
pair cable is run into the interior of 
each block, and suitable means are pro- 
vided for carrying wires to each pre- 
sent and prospective house. The twelve 
50-pair cables contain an aggregate of 
600 pairs of wires, and if these were to 
be all carried back separately to the 
central office a mile of 600-pair cable 
would be required for the purpose, and 
initially but 36 of the 600 pairs, or six 
per cent would be in use. If the num- 
ber of working pairs, by doubling each 
year, should reach 144 at the end of the 
second year, this would still be but 
twenty-four per cent of the total, or, as 
it is often expressed, the cable would 
be working at only twenty-four per 
cent efficiency. During these two years 
the heavy annual charges would have 
been carried on a mile of 600-pair cable 
which had been doing less than the 
work of a 200-pair cable. This making 
of a large expenditure for cable plant. 
a long time before it can be made to 
bring in a return in revenue propor- 
tionate to the amount of the investment 
can be largely obviated by proper mul- 
tiplying of cable pairs. 

For instance, in the case under con- 
sideration, it is probable that there al- 
ready exists at or near the location of 
the twelve blocks a 600-pair cable of 
which there are 200 pairs now idle, say 
pairs 401 to 600. The twelve 50-pair 
cables are spliced to these 200 pairs of 
conductors, the cables from blocks Nos. 
1, 2 and 3 being each spliced to pairs 
401 to 450, the cables from blocks Nos. 
4, 5 and 6 to pairs 451 to 500, and so 
on, each series of 50 pairs in the main 
cable thus appearing in three of the 
blocks. This makes it possible to serve 
50 subscribers in group ‘‘A,’’ consist- 
ing of blocks 1, 2 and 3; 50 more in 
group ‘*B,”’ consisting of blocks 4, 5 
and 6, ete., and possesses the great ad- 
vantage of flexibility; that is, if the tel-. 
ephone growth is erratic, and results ir 
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an increase 10 $0 sibseribers in block 1 
and only 4 each in blocks 2 and 3, the 48 
irregularly distributed subscribers are 
as well provided for as though 
there had been an equal distribu- 
tion of 16 in each of the three blocks. 
And in like manner if the total num- 
ber of subscribers in blocks 1, 2 
and 3 reaches 50, so that all pairs 
in the main cable from 401 to 
450 are in use, While the growth in 
hlocks 4, 5 and 6 has been small, it is 
very easy to provide for a further 
growth in the first group of blocks by 
merely transferring one of the 50-pair 
cables in the manhole from one series of 
o0 conductors to another in the main 
cable, so that, for instance, only blocks 
l and 2 will be served by pairs 401 to 
450 and blocks 3, 4, 5 and 6 will be 
served by pairs 451 to 500. By such re- 
arrangement of the multiplying, the 
greatest economy mav be secured until 
such time as each block is fully built up 
and requires the exclusive use of its 50 
pairs all the way back to the central 
office. 

Another reason for multiplying cable 
pairs is its convenience and economy in 
furnishing party-line service. This rea- 
son was of much more importance sev- 
eral years ago than it is now when 
nearly everyone prefers his own direct 
wire to the central office. It is readily 
seen how, with pairs suitably multi- 
plied, several subscribers in different 
parts of a block, or in different blocks, 
may all be connected to the same pair 
of conductors in the main cable by 
wiring each to the nearest cable ter- 
minal. 

In connection with conduit and cable 
construction the question is sometimes 
asked why the telephone company can- 
hot connect each building by an under- 
ground service, just as in the case of 
the water, gas and electric light distri- 
bution, The principal reasons are very 
simple. As pointed out above, the sev- 
eral consumers do not each require 
Particular units of these services, but 
each is‘tapped on to the large street 
main which furnishes all customers with 
Varying quantities of exactly the same 
Product. It is unnecesary to make the 
‘Toss section of the main equal to the 
aggregate cross section of its services; 
it will usually be found to be far less 
in carrying capacity, as it is sufficient 
that it shall be able to deliver a certain 
maximum load which is only a smal) 
part of the possible load, it being a fact 
familiar to every one that if all cus- 
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tomers should attempt to draw their 
maximum supply at the same moment, 
the pressure would drop to but a frac- 
tion of its normal value,and no one would 
receive the electric current, gas or 
water in sufficient quantities to serve 
their purposes. But with the telephone, 
vach service, as we noted above, re- 
quires its separate pair of conductors 
wll the way back to the central office, 
and if, after such a service has been 
established, it is relinquished, the reve- 
nue from this individually required 
plant ceases, while the interest on the 
investment and other annual charges 
go on undiminished. When electric 
light, gas, or water service is relin- 
quished, the only plant which becomes 
idle is that from the house to the street 
main, and even this loss is usually ‘‘not 
on the company,” if I may so express 
it, as the investment for such service 
connections is generally made wholly 
or principally by the property owner. 

With buildings fed by aerial tele- 
phone wires from a distributing pole, 
it is very easy, when house No. 1 gives 
up its service, to use the cable pair thus 
released for house No. 2, or No. 20 or 
No. 40, as the connection may readily 
be shifted at a cable terminal on a pole 
or building; but the unavoidable damp- 
ness in manholes, and the great num- 
ber of separate circuits involved, make 
it essential that all connections in man- 
holes be made in compact, hermetically 
sealed, lead-armored splices, which can- 
not be opened for the shifting of con- 
nections except at great expense, and 
then only for a very limited number of 
times without serious impairment of 
the cable. 

But even this is not all. A water, 
gas or electric light service once in- 
stalled is usually suitable for any cus- 
tomer that may occupy the premises. 
There are exceptions to this, but they 
are comparatively few. But not so with 
the telephone service. Last year the 
occupant of house No. 1, we will say, 
had party-line service; in the autumn, 
he moved out and his successor took a 
direct or individual line, and next year 
probably another move will be made 
and the new tenant will contract for a 
private-branch exchange, all of which 
requires continual changing or increas- 
ing of the cable pairs connecting with 
the central office. By a judicious appli- 
cation of the principle of multiplying, 
it is found that some of the practical 
drawbacks to the plan of running tele- 
phone wires into houses underground 
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can be considerably mitigated, but, af- 
ter all, it appears that the demand for 
underground connections in Washing- 
ton is really very slight. The company 
not only entertains requests for it, but 
in frequent instances, where handsome 
residences are erected, suggests and 
recommends it, on the basis of a divi- 
sion of the excess cost of installation 
between the company and the subscri- 
ber; but the subscriber in most cases 
rejects the proposition, preferring to 
have an aerial service installed at the 
sole expense of the company. I sup- 
pose, however, that this is but natural, 
and that if satisfactory gas and water 
service could be furnished aerially many 
persons would take such aerial service 
with free installation in preference to 
underground at their own expense. 

The foregoing discussion has dealt 
with underground service for resi- 
dences and small buildings where in 
general but one subscriber occupies the 
premises. For office buildings, hotels, 
apartment houses, and all other classes 
of buildings where either a large num- 
ber of subscribers are to-be found un-. 
der one roof, or where a single subscri-. 
ber is such an extensive user of the 
service as to require a number of cable 
pairs, underground service is usually’ 
warranted nd usually installed. In 
such cases the economical method of 
distribution is generally the following: 
A branch of one of the main under- 
ground cables—which, from their ana- 
logy to electric light and power prac- 
tice are generally called feeder cables. 
—is run into the basement of the build- 
ing and suitably terminated, 25, 50, 100 
or several hundred pairs being provided’ 
according to the requirements of the- 
ease. A subsidiary cable, called the- 
house cable, is run from the point where- 
the feeder cable terminates and distri-. 
buted throughout the building, with: 
terminals at the various locations from: 
which the service wires can be most 
readily carried to the several rooms or- 
apartments. These house cable termin- 
als are usually multiplied, so that if the 
telephone growth is irregular, and ex- 
cessive in certain parts of the building, 
the number of pairs provided will still 
be adequate. At the point where the 
feeder cable and house cable are ter- 
minated side by side, jumper wires are- 
run from any pair in one to any pair in 
the other, so that any room or suite. 
may be furnished with any class or 
quantity of service desired. 

As mentioned heretofore, the next 
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best thing to the exclusive under- 
ground service for each building is the 
exclusive underground service for each 
block. Having provided a branch of 
an underground feeder cable to the in- 
terior of a block, there are two general 
methods of completing the distribution, 
which are subject to all manner of va- 
riations and combinations, and both of 
which are applicable to blocks which 
have and blocks which have not public 
alleys. ‘ 

One, which is so well known as 
hardly to need description, consists in 
erecting a pole and terminating the 
feeder cable upon it, and swinging aerial 
service wires therefrom to the sev- 
eral houses; or perhaps a line of poles 
will be required, carrying either cross- 
arms and wires or an aerial cable, by 
means of which the service wires : -e 
connected with the feeder cable. The 
other method consists of extending 
branches of the feeder along the rear 
walls of the buildings, back fences, etc., 
and mounting terminals at suitable lo- 
cations, from which service wires, in 
twisted pairs with a specially durable 
rubber insulation, can be carried in 
metal rings or screw eyes placed on the 
walls and fences, to each building. With- 
out going further into details here each 
method has its own adVantages, and 
while in general the method of rear wall 
and fence cabling and wiring is more 
economical where there are many tele- 
phones in the block, and the pole meth- 
od more economical where there are 
few, no set rule can be given for 
making a choice of method; the local 
conditions in each block must be con- 
sidered and the question settled on its 
mdividual merits. 

I must pass over without discussion 
the subjects of aerial cables and of the 
protection of cables from lightning and 
strong light and power currents, and 
electrolysis, but I will merely mention 
an incident that occurred in Baltimore 
some months ago. The fuses protecting 
a cable terminal in the kitehen of a 
hotel were found to open the circuit 
without apparent cause; an investiga- 
tion showed that the larva of an insect 
was harboring in the brass mounted 
end of the fiber tube which contains the 
thin narrow strip of metal forming the 
fuse proper, and this larva seemed o 
be causing the fuse to part in some 
manner, We thought we had discov- 
ered a new sensation in the shape of 
another lead-devouring insect, but an 
authority at the Department of Agri- 
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culture promptly identified the larva 
as that of a certain small scavenger 
beetle,-and explained the entire phe- 
nomena by the opinion that larva only 
occupied the hole in the fuse mounting 
because it had seemed to the beetle a 
suitable place to deposit her egg. 
WIRE. 

There is not time now to go into the 
subject of pole lines, but a few words 
about wire may be of interest. In the 
early days iron wire was used exclu- 
sively for telegraph and telephone pur- 
poses. Steel was found to be far su- 
perior to iron in tensile strength, but 
with the increase in hardness there was 
also an increase in resistance, which 
was a serious disadvantage; ihe purer 
and softer the iron, the Jess its strength, 
but the greater its conductivity. But 
even the best of iron wire had two 
drawbacks: its resistance, when used 
between distant points, and its tenden- 
cy to corrode, even though galvanized, 
when subjected to the smoky atmos- 
phere of the cities. Copper wire did 
not have either of these objections, but 
besides being very costly, it was alto- 
gether too weak for use on pole lines. 
For very long telegraph circuits a so- 
called compound wire consisting of a 
steel wire, which gave the necessary 
tensile strength, with a strip of soft 
copper folded around it so as to form 
a concentric cylinder, was developed 
and used to some extent. But a little 
later the growth of the telephone in- 
dustry was responsible for the develop- 
ment of hard-drawn copper wire, which, 
though inferior to steel and but slightly 
better than soft iron in tensile strength, 
is yet very satisfactory, and soon came 
into general use for both telephone and 
telegraph: lines. 

At the present time, for aerial sub- 
scribers’ lines, No. 12 or No. 14 gauge 
copper wire is mostly used in the city, 
and in rural districts No. 12 iron is in 
very general use. For toll and long-dis- 
tance circuits No. 12, No. 10 or No. 8 
gauge copper is nearly always em- 
ployed. For service wires, both in rear 
wall and fence distribution and in aerial 
spans, so called rubber-insulated twisted- 
pair wire has now been developed to a 
state which almost seems to approach 
perfection in its durability and reliabil- 
ity. A' compound containing, I believe, 
something like thirty per cent of pure 
rubber, was long ago found to possess 
the necessary insulating and weather- 
resisting qualities, and at the same time 
was within reason in the matter of cost, 
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but mechanically it was not sufficiently 
serviceable. A cotton braiding woven 
over the insulation gave it the needed 
protection, but the cotton was subject to 
rapid deterioration when exposed to 
the weather. The question then resolved 
itself into one of preserving the braid- 
ing from deterioration, and very satis- 
factory solutions of this problem have 
been reached in the present methods of 
filling or impregnating these braids. 

The latest innovation in the way of 
telephone line wire is the new copper- 
steel wire which is coming into exten- 
sive use, both bare and in rubber-in- 
sulated twisted pairs. It is made by a 
patented process, by which a thin 
sheath of copper envelops and is thor- 
oughly united to a steel core. It has 
some transmission advantage over steel 
or iron wire of the same gauge, and it 
combines the tensile strength of steel 
with the corrosion-resisting qualities of 
copper. Although the cost of copper 
and of copper-steel wire is about the 
same for equal lengths of a given gauge, 
the superior tensile strength of the lat- 
ter makes it possible in many cases to 
use a much smaller gauge than with the 
former, with a consequent saving in 
cost. 

As an evidence that there is no slack- 
ing up in the rapid advance of tele- 
phone science and art, I will conclude 
this paper by calling your attention to 
the striking fact that a comparatively 
few years ago the greatest distance for 
satisfactory conversation through c.ble 
was only something like 15 or 20 miles, 
so that a subscriber in Harlem or the 
Bronx, for instance, was going almost 
the limit when he asked for a connec- 
tion to a friend in the southern part of 
Brooklyn; whereas to-day a 92-mile 
stretch of underground conduit from 
Wilmington, Del., to Washington,- is 
under construction and nearing comple- 
tion, and the close of the current year 
will probably see the consummation of 
the enterpise—that is, the successful 
operation of an undegound cable, 
loaded with Pupin inductance coils, 
normally handling all telephone con- 
versations between Washington and 
Philadelphia and New York, and eli- 
minating, or at least making practically 
negligible, the danger of Washington 
being cut off from communication with 
the outside world, as has repeatedly oc- 
eurred in the past when severe sleet 
storms have wrecked all overhead tele- 
phone and telegraph lines. notably last 
Jnauguration day. 
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ELECTRICITY ON SHIPS. 


THE DRIVING OF AUXILIARY APPARATUS. 


In common with all innovations intro- 
duced into ships electricity has had to 
overcome the strongly deterrent conser- 
vatism of marine engineers, and, there- 
fore, in the early days the progress of 
the application of electricity in ships 
was utterly incommensurate with that 
which was being made on land. It must 
be admitted that the present condition 
of affairs still leaves much to be desired, 
but within the last four years develop- 
ments have been much more rapid. 

The advantages of the use of electrici- 
ty for auxiliary engines in ships are ob- 

‘vious to the electrical engineer, and are 
conceded by the marine engineer, with 
whom the objection has always been that 
electrically operated machines are not so 
trustworthy as steam engines. The main 
points which have to be borne in mind 
in the construction of all electrical plant 
for ships are simplicity of design, reg- 
ularity of operation, and cheapness of 
installation—that is to say, the price 
should not be materially, if at all, in 
excess of a steam equipment of a cor- 
responding character. It is well known 
that a good deal of electrical machinery 
has been supplied for marine work by 
manufacturers who have not taken into 
account the very different conditions 
Which prevail at sea, and, therefore, the 
hard usage which it has received from 
the hands of unskilled men has caused 
serious results which have frequently 
been described as inherent defects in 
eleetrical plant. 

There are many systems and methods 
for the distribution of electricity in 
ships ; the original arrangement—still 
widely adopted even on some large ships 
—embodying the single-wire system with 
4 ship return, seems nothing short of a 
heresy to many engineers. The advan- 
tage possessed by this method is the sav- 
Ing in cost of the wiring, but it is gained 
at the risk of serious trouble, particu- 
larly to the ship’s compasses, owing to 
the complicated action of the current on 
the ship’s hull. It is not feasible to 
employ a higher voltage than 110 with 


Q Industrial Power Q 


this system, and as the tendency. in the 
future will undoubtedly be to raise the 
voltage to 220, and thus effect a saving 
in the wiring, it is more than probable 
that the single-wire system will become 
obsolete notwithstanding that the num- 
ber of vessels so equipped is very large. 
It may be noted that all the ships of the 
Hamburg-American Line rely on the 
single-wire arrangement. 

Speaking of English practice the Lon- 
don Times says that the general. plan 
now adopted both in England and else- 
where is the two-wire distribution at 
110-120 volts, and it will no doubt ap- 


pear strange to many electricians that, 


if the cost of wires is so heavy, a higher 
voltage should not become more general. 
The saving which could be effected is 
indeed great, since in a very large ship 
the cables and wiring may run to any- 
thing in the neighborhood of $25,000 to 
$50,000, and a reduction of this amount 
by about fifty per cent seems to be 
worthy of consideration. The main ob- 
jections have always been the supposed 
personal danger involved and the liabil- 
ity of breakdown of insulation, both of 
which, to the land engineer, appear to 
be somewhat mythical. These points 
have, indeed, been much exaggerated, 
chiefly owing to a lack of knowledge re- 
garding the safety of electricity, and to 
the disastrous experiences resulting from 
shoddy and badly supervised work. It 
may be mentioned that in the:case of 
the Mauretania the Cunard Company 
was strongly advised by those responsi- 
ble for the electric installation to adopt 
220 volts for the supply, but they re- 
fused for these reasons. Of course, in an 
atmosphere which is always more or less 
damp the danger to insulation is rather 
more serious than on land, but with or- 
dinarily efficient work there is practical- 
ly no risk of trouble. .There is now a 
tendency, particularly in naval vessels, 
to adopt a higher voltage, and most of 
the British warships are being equipped 
with electrical installations of 220 volts 
on the three-wire system. As it is a gen- 
eral rule for mercantile vessels to follow 
naval practice where possible, it is prob- 
able that for larger vessels where the 
cost of wiring becomes an important 
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item this system will in the future be- 
come quite usual. 

In regard to the type of generating 
plant use at sea, vertical high-speed en- 
gines of the Belliss and Moreom or Allen 
type have been generally adopted, and 
marine engineers had become so accus- 
tomed to these machines that when it was 
decided to install comparatively large 
turbo-generators on the Mauretania and 
Lusitania many misgivings were ex- 
pressed at such a radical departure. The 
result has proved very successful, how- 
ever, and since that time turbines have 
been very widely used, particularly in 
foreign vessels, and in fact the‘ neces- 
sity has led to a type of turbine special- 
suited for ships’ work since it is essen- 
tial that the engines should be capable 
of working against a considerable back 
pressure in order to provide steam for 
feed heating. Another innovation which 
has now proved of the utmost impor- 
tance is the installation of one or more 
generators driven by Diesel engines to 
act as a stand-by to the steam plant, the 
advantage of this being the readiness 
with which it may be started up, and 
the immunity from any accident which 
might disable the entire steam-driven 
sets. It may be mentioned that Diesel 
engines have been employed on every 
large battleship in the British Navy 
since the first dreadnought was built. 

The first requirement of electricity in 
ships is in connection with lighting, but 
in the larger vessels the proportion of 
power employed for this purpose, com- 
pared with the whole output, is relative- 
ly small, and it is perhaps for this rea- 
son as well as on account of the fragility 
of the metallic-filament lamp that it has 
generally been decided not to install this 
type at sea. The cost of current gener- 
ated in any case is small, and although 
within the last year or two a few vessels 
have been supplied with metallic-fila- 
ment lamps, which appear to have given 
satisfactory results, there is always a 
risk of costly renewals, and it is hardly 
likely that these lamps will ever obtain 
wide adoption. 

Heating and ventilation have always 
been difficult problems at sea, both in 
passenger boats, where there are so many 
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people in a confined space, and in bat- 
tleships, for the further reason that it is 
necessary to supply cool air to powder 
magazines, etc. The method now com- 
monly adopted is the employment of 
thermo-tanks in which air is drawn by 
motor-driven fans from the atmosphere 
over a series of coils, and led through 
ducts into the various cabins and rooms. 
The coils may be heated by steam or 
cooled by brine, and, moreover, by a 
suitable arrangement of valves, air may 
be drawn from the rooms instead of 
fresh air being supplied. The size of 
motor usually employed for this work 
is from 2 to 3 horsepower, and as there 
may be some 30 to 40 tanks (or more in 
very large vessels), nearly 100 horse- 
power may be needed. 

In all battleships and fast liners 
forced-draft fans are installed for pro- 
ducing the necessary draft for the 
rapid raising of steam from the boil- 
ers. These fans are of considerable size 
and require a large amount of power. 
In the Mauretania there were eight elec- 
tric motors of fifty-horsepower each cou- 
pled to two fans, or a total of 400 horse- 
power in all, the average power re- 
quired when the vessel is at full speed 
being well over 200 horsepower. Up to 
four or five years ago steam-driven fans 
were almost universally adopted, but 
the electric motor has many advantages 
for this work, such as ease of operation 
from the stokehold, small attendance, 
economy of working, and the absence 
of steam piping, so that now it is not 
surprising to find it being more fre- 
quently adopted. The design of motors 
used for this purpose needs some care, 
as a wide variation of speed is required ; 
and trustworthiness must be beyond 
question, since the speed of the vessel 
is absolutely dependent on the fans. 

Electric capstans and winches are 
gradually finding favor at sea, though 
not without some opposition; but there 
can be no doubt that eventually they 
will be universally employed, since the 
inconvenient steam piping, condensation 
losses, and trouble with freezing asso- 
ciated with steam winches cannot be tol- 
erated for long. Here again it is essen- 
tial that the motors emploved should be 
specially adapted for the work, and 
should embody the strongest construc- 
tion of machine so that it may operate 
satisfactorily under the worst climatic 
eonditions and with the greatest care- 
lessness in handling. It has been proved 
hy long experience, however, that there 
js no difficulty in producing such a mo- 
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tor, with the result that electric capstans 
and winches are every day becoming 
more common. 

Cranes, boat hoists, and passenger and 
freight elevators are essential on all large 
vessels, many of which have four of each. 
Here electricity has full scope, with the 
experience gained on land with similar 
appliances. In warships motors are also 
employed for ammunition hoists, and in 
spite of one or two unfortunate experi- 
ences they have proved eminently suc- 
cessful. In the engine-room the electric 
motor has many uses, for with its ab- 
sence of stand-by losses it possesses 
marked advantages over the steam en- 
gine. In battleships and large liners 
where turbines are installed means have 
to he provided for raising the covers and 
rotors, and this is readily accomplished 
by motors of 10 to 30 horsepower, 
driving through gearing the lifting 
screws. Motors are also necessary to op- 
erate the large exhaust valves for turn- 
ing the shafting, to drive large ventilat- 
ing fans, ete. 

Marine engineers have not yet put 
their trust in electricity to the extent of 
relying upon it solely for the operation 
of the refrigerating machinery, but in 
one plant of the two duplicate sets the 
compressor is frequently motor-driven, 
and also the brine and water-circulating 
pumps. Belt-driving is of course im- 
possible, owing to the limitation of space, 
and a motor with a wide variation of 
speed is usually coupled through gear- 
ing to the crank-shaft of the compress- 
or. It says a good deal for the growing 
recognition of the advantages of elec- 
tricity that a machine eminently adapt- 
able to the steam-engine drive should in 
so many cases have been converted to 
electric operation. 

There are innumerable minor applica- 
tions of electricity at sea, the number 
of which is always extending—cooking 
and domestic utensils, telephones, bulk- 
head door closing and indicating mech- 
anism, and many others. Steering gear 
also is frequently operated electrically. 
Steering by electricity offers many ad- 
vantages, and there is little doubt that 
once the experimental period be passed 
the method will be widely employed. 

The tendeney in all ships is evidently 
towards the ultimate replacement of all 
steam-driven auxiliaries by electricity, 
a consummation that may be hastened 
by the coming of the gas engine boat, 
in which the provision of a boiler solely 
to drive the auxiliaries will be obvious- 
ly anomalous. 
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Power in Factories. 
The cost of power in a factory is 
largely dependent upon the horse- 
power required. Where the amount. 


‘of power runs into thousands of horse- 


power the class of generator can be 
one which is inadmissible in the case 
where only twenty, thirty, or a few 
hundreds of horsepower are required. 
Hence comparisons of cost per horse- 
power-hour do not serve im every in- 
stance, and only tend to defeat the real 
object in view. 

There are various points to be taken: 
into account which affect more par- 
ticularly works and factories of smal! 
dimensions. In many of these con- 
cerns there is not, as a rule, much 
capital lying idle, and what there is. 
can generally be better employed in 
the purchase of revenue-earning 
machinery and the replacing of less. 
efficient tools. It is thus out of the 
question for owners of small facto- 
ries to consider the cost of generating 
plant with the tempting prices for- 
power now held out by electric power 
supply companies. The fact that the- 
question of cost of power is a debat- 
able one is evidence that the figures. 
put forward by interested parties ap-- 
proximate one another. 

Let us for a moment see, roughly,. 
what these figures are, and to do this 
it is necessary to fix upon a definite- 
power requirement, say 400  horse-. 
power working on an average of ten. 
hours per day. Tests have shown that 
a high-class compound condensing 
engine will take 1.75 pounds to 2° 


‘pounds of coal per horsepower-hour,. 


and the fuel, together with oil, water, 
repairs, maintenance and wages, will 


total about $0.38, or with interest on 


capital outlay $0.58 per horsepower- 
hour. A non-condensing engine will 


cost less to install, but the fuel will be- 


more, the total being, perhaps, $0.60 
horsepower-hour. The alternative 
power plants to be concired, are gas 
and oil engines, the former working: 
with suction gas and the latter with 
erude or paraffin oil. With a modern 
design of engine, and working on 
similar load to that taken by the steam 
engine, the cost works out to approxi- 
mately $0.66 per horsepower-hour. 
From these figures it will be seen 
that there is not a very great deal of 
difference between the cost of power 
generated by the steam engine with its 
boilers, the suction gas engine with its 
producer, and the oil engine. ‘But 
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there are local circumstances which 
may decide the turning points, such 
as convenience for coal storage, the 
space which boilers and engines or 
producer-gas plant will occupy, rate 
of wages, ete. 

One wonders why it is that the 
supply of electric power from large 
power generating stations is some- 
times so high, in view of the enormous 
outputs, high load-factors, and low 
cost of fuel. The answer is, that the 
distribution costs, through capital out- 
lay and interest for mains and trans- 
formers, are about equal to the cost 
of generation. 

Where there is no dearth of capital 
or want of floor space, it is advan- 
tageous for a plant taking not less 


than 1,000,000 units per annum to gen-- 


erate its own power, while it is a case 
of going closely into the relative merits 
of the types of power generators men- 
tioned above, and to determine with 
accuracy the best to adopt for a par- 
ticular purpose. 

Where the requirements of power 
are on a much lower scale, then it is 
shown that the figures for attendance, 
fuel and the lower engine efficiency 
return cost outweighs the the advan- 
tage secured by large units. Further, 
by taking power from an electric sup- 
ply company, there are no unremuner- 
ative hands employed, and with inter- 
mittent demands the cost is propor- 
tionate to the power used, with only 
a small standing charge to cover rental 
of motors during slack periods.—The 
Practical Engineer. 
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Prevention of Scale in Boilers. 


It has been discovered by a man in 
Hanover, Germany, that if hard water, 
Previous to being fed into a boiler, 
were allowed to run over a plate of 
aluminum set at an angle and exposed 
to sunlight or diffused daylight, no 
scale would be formed through the 
action of such water on the boiler 
plates or tubes. The solid matter con- 
tained in the water deposits as a fine 
mud, which is easily removable on the 
lowest part of the boiler, consequently 
the tedious process of chipping off the 
scale is obviated, 

This process was tried at the Propri- 
etary Company’s Port Pirie Works, 
Broken Hill, Australia. Two plain 
aluminum sheets, each four feet by 
two feet were fixed in a frame in- 
clined at an angle of fiftv-nine degrees, 
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facing the sun. Water from the main 
was then allowed to flow over the 
plates from a perforated pipe fixed 
at their upper edge. A sufficient quan- 
tity of the water was run over the 
plates in the day time and stored to 
supply a Lancashire boiler for twenty- 
four hours. 
Aluminum Busbars. 

An article published in a recent num- 
ber of the Electrical Times (London). 
gives an excellent idea of the work 
which is being done in England in the 
way of substituting aluminum for 
copper as a busbar material. Aside 
from the decreased cost, it has been 
found in the plant described, that the 


‘increased care used in the construction 


work resulted in a better installation. 

The Dale End substation, which was 
described, is one of the stations of the 
Birmingham Electric Company and 
converts a high-tension supply to a 
low pressure for distribution in the 
center of the city, and also distributes 
incoming low-tension current. There 
are sixteen feeder panels, each fitted 
with gear for controlling positive and 
negative circuits. In addition there 
are two neutral feeder panels, three 
balancer panels, one _ plant-supply 
panel, one Board-of-Trade panel and 
others. The whole of the busbars and 
the back connections shown are made 
entirely of aluminum, the connections 
being clamped to the busbars through- 
out by heavy solid clamps. The bus- 
bars have a maximum cross section of 
fourteen square inches. 

In connection with further general 
remarks, the statement is made that 
the clamps and other common forms of 
mechanical joints used in the erection 
of copper busbars and switchboard 
connections are equally effective when 
aluminum is used as a conductor. For 
heavy currents the bars are usually 
built up in laminated form with alum- 
inum spacing pieces under the clamps. 
The contact surface, which should be 
liberally proportioned, must be per- 
fectly flat and free from grit or other 
foreign matter. No foil is emploved 
between the contacts, but before clamp- 
ing up, the surfaces should be rough- 
filed in opposite directions. It has 
been found that the slightest trace of 
vaseline applied to the surface im- 
proves the contact. Some busbar con- 
tacts, made in 1907, were tested recent- 
ly and found not to have deteriorated 
in the slightest. 
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FINANCIAL REPORTS OF ELEC- 
TRICAL COMPANIES, 


TWIN CITY RAPID TRANSIT. 

The report of the Twin City Rapid 
Transit Company, for the month of 
June and six months ended June 30, 
191], compares as follows: 


1911. 1910. 

June BrosS ....... cece eee $ 681,502 $ 650,605 
Expenses 665i 6e0ae eee ih eek 326,349 - 301,677 
June NObic. duc hse ses das 355,153 848,927 
Charges and taxes........ 140,079 140,112 
June surplus ........... 215,074 208,815 
Six months gross......... 3,781,952 3,582,248 
Expenses 3 ..........sccecce 1,928,794 1,748,128 
Six months net......... 1,853,158 1,834,119 
Charges and taxes........ 840,475 841,14] 
992,978 


Six months surplus..... 1,012,683 


PHILADELPHIA COMPANY, 

The Philadelphia Company and affili- 
ated corporations report for the three 
months ended June 30, 1911, compared 
as follows: 


1911. 191 
Gross earnings .......... $4,917,360 $4,954,276 
Expenses and taxes...... 2,922,678 2,699,675 
Net earnings ........... 1,994,682 2,204,695 
Other income ............ 48,693 53,266 
Total income ........... 2,043,375 2,307,961 
Fixed charges ............ 1,222,386 (1,224,764 
Balanc@: sisi cissesav odes 820,989 1,082,197 
Improvements, betterments 
and extensions ......... 299,567 89,294 
Surplus ...sesssssssssso. 521,422 993,903 
Prop. due outstanding stock i 
affiliated corporations... 862 813 
Available for Philadelphia 
Company .sssesssssseso. 520,560 993,089 


Items representing transactions be- 
tween companies have been eliminated 
in this report. 


KEYSTONE TELEPHONE. 

The report of the Keystone Telephone 
Company of Philadelphia, for the 
month of June and twelve months end- 
ed June 30, 1911, compares as follows: 


1911. 1910. 
June grosS ekki sae au wes $ 97,045 97,990 
Expenses and taxes 46,274 45,307 
JUNE Nët cidade vecuaas 50,771 52,683 
Interest sxewiess 6543404844 24,446 24,946 
Surplus aioe Gio we ive eee 26,325 27,737 
Twelve months gross .... 1,153,788 1,126,030 
Expenses and taxes ..... 572,004 558,079 
Twelve months net .... 581.784 567,951 
Interest coeds Ces aoe ees 293,383 302,755 
DUTPIUNS: eosed eegee rse neari 288,401 265,196 


WEST PENN TRACTION. 
- The West Penn Traction Company re- 
ports for the year ended June 30, 1911, 


as follows: 

GLOSS: aeee a eee hae n a aa $2,071,883 

EXPENSES. good hea sak ewe ba Ge ER a 1,015,878 
INGE: Sowa aror cance ES oma anna 1,056,005 

CAPR CS: Teranse sae el 8 as titre ht ace wick eae 617,248 
SUTPIÜS ogre eae wae aes Dark E ESEE Sus 438,757 

Preferred dividend ........... ccc ce eee 97.500 
SULPIUS wre newaudiuce aac Hee apanta ees 341,257 


AMERICAN LIGHT & TRACTION. 

The American Light & Traction Com- 
pany reports earnings for the twelve 
months ending June 30, compared as 


follows: 1911. 1910. 
Earnings on stocks of sub- 
sidiary companies ........ $3,564,292 $3,222,230 
Miscellaneous earnings ..... 478.539 376,262 
Gross earnings ........... 4.042.831 3,598,492 
EUXDOCDSES 54 a4 enaere eeraa 117,957 110,151 
Net earnings ............6. 3,924,874 3,488,341 
Previous surplus and re- 
SETVE pareou TEA ETE S 6.3£1,110  5,513.587 
Total surplus ............. 10,265,984 9,001,928 
Cash dividend preferred...., 854.172 854,172 
Cash dividend, common..... 1,047,972 857,343 
Stock dividend, common .... 1,048,170 949,989 
Total dividends weve ee 2950314 2,660,818 
Profit and loss surplus .... 7,315,669 6,341,110 
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GAS-ELECTRIC CAR FOR SAN 
FRANCISCO RAILROAD. 


The gas-electric motor car with its 
reliability, low operating cost, flexibil- 
ity of control combined with luxurious 
accommodations and freedom from 
cinders, smoke and coal gas, has appar- 
ently found its place among railroads 
as a commercial success. 

The six gas-electric motor cars which 
the St. Louis & San Francisco Railroad 
Company has purchased, are from the 
latest designs of the General Electric 
Company. , 

The cars are 70 feet long and 10 
feet in width over the sills, with turtle- 
back construction of roof, pointed front 
end and observation rear platform. Thc 
ears are designed with special refer- 
ence to light construction with ade- 
quate strength. The interior arrange- 
ment is designed to meet the, southern 
traffic conditions, providing separate 
accommodations and entrances for 
white and colored passengers. The 
observation platform is unusually wide 
and is equipped with trap doors and 
brass railings, presenting a most at- 
tractive appearance. í 

The interior of the car is finished 
in a high-grade of mahogany with 
paneling on the bulkheads. Each of 
the three compartments is provided 
with a saloon and drinking fountain. 
Electric fans are installed in each com- 
partment. 

The seats are of unusual length pro- 
viding. commodious accommodations 
for two persons and are amply large 
enough to seat three. These are of the 
stationary back type with high-grade 
spring construction in both seat and 
back cushions, the former being pro- 
vided with a spring edge adding great- 
ly to the comfort of the passengers. 
The upholstering of the seats in all 
compartments is the latest in railroad 
practice. Ventilation is accomplished 
through large suction ventilators lo- 
cated on the center of the roof, the 
openings protected by neat ceiling reg- 
ister plates. The entire car, including 


platforms and vestibules, is lighted by 
electricity. 


New Flectrical-”Mechanical Apparatus 


* Appliances 


The frame work of the car is en- 


' tirely of steel, the under framing con- 


sisting of two I-beams for center sills, 
and two channels for outside sills with 
truss rods for reinforcement. The cen- 
ter sills extend through to provide suit- 
able supports for the rear platform. 
The outside sheathing is of sheet steel 
rivoted to the posts with bats at the 
joints.. The.-posts.and carlines are of 
steel tees. The roof is of galvanized 
iron plates riveted to the carlines, ex- 
cept under- the radiators, where it is 
of coppty with well-soldered joints. 
The car is heated by hot water cir- 
culating in four lines of pipe on each 
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rests upon the floor of the car with 
cushion support. The speed of the en- 
gine is adjusted by a throttle, the nor- 
mal speed being 550 revolutions per 


minute. The cylinders are eight 


inches in diameter with ten-inch- 
stroke. The base and crank case are 
of cast iron and suitable hand holes 
are provided in the base for the in- 
spection of the main bearings and big 
ends. The cylinders are of close-grain 
gray cast iron with water jackets in- 
tegral. The cylinder heads are re- 


movable with separate integral jackets. 
The pistons, of trunk type, are of close- 
grain cast iron. 


Each piston is pro- 


we 

a: 
yi 
-; 
4 
tsa, 
,& 7i 


i 


RSAC VONNE Gr PUR ACTE Lee ORL PUD 


PLAN AND SIDE ELEVATION OF GAS-ELECTRIC CAR. 


side of the car. The front end of 
the car only is equipped with a pilot, 
inasmuch as the car js primarily for 
single-end operation. Equipped and 
ready for. operation, the car will weigh 
in the neighorhood of forty-eight 
tons. 

The power equipment is located in 
the cab at the front end of the ear, 
and consists of the following: A main 
gas-engine generating set, consisting of 
an .eight-cylinder gasoline engine with 
direct-connected generator, an auxili- 
ary gas-engine generating set with in- 
tegral air pump and lighting genera- 
tor; equipment for motor control: air 
and hand-brake systems; pneumatic 
bell ringer; sander ; warning and signal 
whistles and a coal-fired hot-water 
heater. .The motors are mounted one 
upon each axle of the front truck. 

The main gas-engine is of the eight- 
cylinder, four-stroke cycle ‘‘V’’ type. 
The generator magnet frame is bolted 
to the frame of the gas engine which 


vided with five cast-iron snap rings, 
four above and one below the piston 
pin. The piston pins are of steel hard- 
ened and ground, fixed in the end of 
the connecting rods with two bearings 
in the piston. The connecting .rods 
are of carbon steel forged and oil 
treated. There are two cam shafts, one 
on each side of the. engine and these 
ar made from forged rolled-steel shaft- 
ing, while the cams are of high carbon 
steel, oil tempered. The cam shafts 
are located in tunnels with covers s0 
arranged that they may be easily re- 
moved. The ignition system consists of 
two low-tension Bosch magnetos, one 
for each side of the engine, with Bosch 
magnetic spark plugs. All wires from 
the magnetos to the spark plugs are 
inclosed in a brass hand rail, so that 
there are no loose or exposed wires. 
The engine is lubricated by oil under 
pressure, delivered by a plunger pump 
direct driven from the crank shaft. Gas- 
oline is delivered by a direct-driven 
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tors which are 0 
ure ies 
system consists of 
‘on of the wa- 
f fin-tube type, 
located on the roof of the 
ble metal-tube connections 
‘dator headers. 

ne to the raidator 
S tarted by air stored ın 


engine 1s 8 
ae beneath the car, which may be 
charged from the auxiliary gas-engine 


set or from the main compressor auras 
at the rear end of the main engine a 
direct driyen from the crankshaft. y e 
main compressor has a capacity of 22.5 
cubic feet of free air per minute. 

The main generator is of the com- 
mutating-pole type designed specially 
for heavy traffic. The entire machine 
ig inclosed within a three-arm bracket 
which supports the outer bearing of 
the generator armature. 

The motors are of the box-frame, 
commutating-pole, oil-lubricated type 
known as standard General Electric 
905-600-volt 100-horsepower railway 
motors. Current to the motors is sup- 


which are ™ 


OBSERVATION PLATFORM. 


plied through cables in conduit, from 
the generator. : 

The auxiliary gas-engine set consists 
of a three-cylinder, four-stroke cycle, 
vertical-type gas engine, the center 
cylinder being used as an air compres- 
sor. The lighting generator is direct 
Connected to the gas engine with arma- 
ture of the Overhung type. The con- 
struction of this engine is similar to 
that of the main engine. Lubrication 
is of the constant-level splash system, 
the level and circulation being main- 
tained by a ‘paddle-wheel pump. A fiy- 


ball gear-driven governor acting on 
a butterfly valve in the intake_pjpe is 
used to maintain a constant speed of 
600 revolutions per minute. The cool- 
ing system for this engine is the same 
as for the large engine. The air pump 
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FRONT END OF CAR. 


on this engine is capable of deliver- 
ing forty-five cubic feet of free air per 
minute and will charge the fanks to a 
pressure of ninety pounds in about ten 
minutes. This pump is used to supply 
air for starting the main engine after 
it has been idle if pressure in the main 
reservoirs has gone down. The aux- 
iliary gas-engine is started by hand. 

The operator’s seat is at the right 
hand side of the cab beside a sliding 
window. All the control, air-brake, 
and signal apparatus is conveniently 
located at this point and so arranged 
that the car and engine may be con- 
trolled without the operator leaving 
his seat. | 

One of the distinguishing features 
of these cars is the flexibility of con- 
trol. Power is delivered to the motors 
from the main generator through a con- 
troller of a type similar in appearance 
to those used in trolly-car practice. 
Concentric with the electrical controller 
handle, but above it, is an air-starting 
throttle handle. This handle is so ar- 
ranged that by pressing a lever, air for 
starting the engine may be admitted to 
the engine distributing valve through 
an air valve mounted upon the car plate 
of the controller at the same time open- 
ing the throttle. Provision is made, 
however, so that the throttle may be 


o TT 
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open only to a set distance to prey 
the racing of the engine. The en, ans 
started, the lever may be released pay 
ting off the air pressure and the ae : 
tle opened wider. It is not possible to 
admit air again to the engine en 
returning to the initial point, thus elo 
ing the throttle. The direction of ate 
car may be reversed in a manner ee 
ilar to that employed on a trolley car, 
by the moving of the reversing handle. 
the gas engine always running in the 
same direction. 

The brake system consists of Straight 
and automatic air with auxiliary hand 
brakes; the handles, which are of the 
Lindstrom type, are located one in the 
cab convenient to the motor, and one 
on the rear platform. The air gauges - 
are located on a panel immediately in 
front of the operator. 

As stated before, the car in lighted - 
with electricity, power being supplied 
from the lighting generator driven by. 
the auxiliary gas-engine. There is a 
voltmeter on the panel together with- 
the air gauge and a rheostat box is 
mounted on the wall of the cab, so that- 
the operator may regulate the lighting 


GAS-ELECTRIC UNIT IN CAB. 


voltage as desired. There are two cir- 
culls, one on each side of the car, for 
the passenger and baggage compart- 


‘ments with an additional circuit for 


fan motors. Each lamp is fitted with 
an attractive shade. The electric lamps 
in the cab are protected by glass globes 
inclosed within steel cages. Condulets 
for attachment plugs are also provided, 
one on either side of the cab. The head- 
light is equipped with a 50-candle- 
power bulb, and there is also provided 
a gauge light which is controlled: by 
a switch convenient to the operator; 
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the gauge and headlights are on a New Fire-Alarm System in Spring- 


separate circuit from the cab lights. 
Switches and fuses for the lighting cir- 
cults are mounted in a cabinet fast- 
ened on the wall. 

The car is heated by hot water ei‘her 
supplied from the gas-engine jackets 
or from a coal-fired Baker hot-water 
heater located in the corner of the cab, 
which is fired from the baggage room. 
Provision is made so that hot water 
from the coal heater may be circulated 
through the engine jackets and radi- 
ators to prevent freezing on cold nights 
or during layovers. 

The gasoline storage tank is located 
beneath the baggage room. 

Gasoline is supplied to the tank 
through a filler on the outside of the 
car with suitable strainers and filters 
There is in addition a vent pipe to 
the roof. 

There are three air reservoirs lo- 
cated under the car and so arranged 
that the air taken from these reser- 
voirs for starting the engine does not 
drain the brake reservoirs. There is 
also a reservoir for the signal and 
warning whistles. 

The trucks are of the swing-bolster 
type, the frames being of boiler-plate 
steel with pedestal shoes of cast-iron. 
The bolster springs are triple elliptie 
and the enqualizer springs triple coil. 
The wheels are thirty-six inches in di- 
ameter with standard M. C. B. treads 
and frames. Each truck has a wheel 
base of seven feet, the total wheel base 
of the car being fifty-eight feet, six 
inches. 

] -eeo 
Great Northern Railway Extends Tele- 

phone Train-Dispatching Service. 

The Great Northern Railway, which 
already has nearly 4,000 miles of track 
equipped with telephone train-dispatch- 
ing equipment, has just placed an or- 
der with the Western Electric Company 
for thirty-two telephone selectors to 
equip its Cascade Division. 

The circuit will be divided into two 
‘sections. The first will extend from 


Tye, Wash., to Everett Junction, Wash., ` 


with a branch from Monroe to Tolt, 
Wash., and another from Pacific Ave- 
nue to Delta, Wash. The second sec- 
tion will run from Tye to Leavenworth, 
Wash. The distance covered by the 
first section will be ninety-three miles, 
while that covered by the second will 
be thirty-six miles. The dispatcher for 
both cireuits will have his headquar- 
ters at Tye. 


field, Mass. 

The fire department of the City of 
Springfield, Mass., has just completed 
the installation of a new fire-alarm 
system of the Gamewell type. Super- 
intendent Samuel L. Wheeler of the de- 
partment, to whom much credit is due 
for the work of the new system, began 
switching the new system into service 
on July 31. Within ten minutes from 
the start the new system was in opera- 
tion, but during that short period of 
time not a single box was out of com- 
mission and if an alarm was sounded 
the box would have come in over either 
the old or new system. 

The old system consisted of ten cir- 
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way to the fire before the public is 
aware of its location. 

The receiving and transmitting de- 
vices consist of seven Italian marble 
switchboards, covered with the various 
switches and devices for controlling the 
thirty-two circuits. These switchboards 
are incased in handsome steel cabinet 
work, enameled in imitation of mahog- 
any. 

The registers, repeaters and other 
transmitting devices are located in the 
center of the room on pedestals made 
of the same material. 

The alarm is operated by 1,200 cells 
of storage battery located on iron, glass 
and porcelain racks immediately in the 
rear of the operating room. 


INTERIOR OF NEW FIRE-ALARM STATION. 


cuits, all the boxes and other apparatus 
being on slow time; that is, the blows 
coming in two and one-half seconds 
apart. The new system consists of 
thirty-two circuits, with all the boxes 
speeded to one second between blows, 
so that the alarm will be received two 
and one-half times as fast as was the 
case with the old system. 

As long as the bells and whistles are 
used for a public alarm, and as it is 
impossible to strike a bell or blow a 
whistle on one-second time, six circuits 
have been established over which the 
alarms will be sent at slow time after 
the alarm has been repeated to the 
engine house. It will be seen, there- 
fore, that the apparatus will be on its 


The wires connecting the ` various 
switchboards with the battery pass 
through iron conduits laid in the cem- 
ent floor when the building was con- 
structed. 

There is no wood or other inflam- 
mable material used in the entire office. 

Some ten miles of wire have been 
used in the office in connecting up the 
various pieces of apparatus to their re- 
spective switchboards, none of which is 
in sight. All outside wiring, connecting 
the various boxes with the station, is of 
Okonite manufacture. 

As soon as a box is pulled for a fire, 
the number will be struck on a bell, the 
same number will be perforated on a 
strip of paper in one of the registers, 
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dq showing the circuit 
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houses on fast | 
device known as the rapid tr 
slows the alarm down and alter the sec- 
ond round, gives the alarm to the bells, 


anstormer 


whistles. and to a separate set of cir- 
cuit reaching each department house. 

A second method is as follows: As 
soon as the first round is received, the 
operator sets the number of the box on 
a dial transmitter. This transmitter 1m- 
mediately sends the alarm to the en- 
gine houses on fast time and after the 
second round changes the time and its 


WESTINGHOUSE OUTDOOR-TYPE CIRCUIT- 
BREAKER. 


Connections so that two rounds are sent 
out over the slow-alarm circuits. 

The third method is by the use of a 
multiple key whereby the alarm can 
be sent out manually., 

It will thus be seen that two sets of 
circuits are provided to each fire sta- 
tion and three methods of sending the 
alarms over either set. 

This System has been under construc- 
tion for about a year and a half and 
18 being installed by the Gamewell Fire 
: ae & Telegraph Company of New 

ork, under the Personal supervision 


of Samuel L, Wheeler, superintendent 
of fire alarm. 


OUTDOOR-TYPE OIL CIRCUIT. 
BREAKERS. 


The rapid growth in recent years of 
high-tension tranmission systems has 
developed a demand in many places for 
apparatus capable of being installed 


THREE-PHASE OUTDOOR TYPE IN SOUTH. 


out of doors. The particular field of 
application for such apparatus is at 
points along the lines of high-tension 
transmission systems, where there is a 
demand for electric energy, but where 
this demand is not sufficiently large to 
justify an expenditure sufficient to 
build and equip a substation. By the 
use, however, of outdoor type of ap- 
paratus. it is often possible to save the 
cost of the substation building and elim- 
inate the other costs incident to the 
erection of such a building. 

As a result of this demand, a line 
of outdoor-type transformers has been 
designed and successfully applied to 
this work. The logical result of this 
was an out-door type _ high-tension 
switch for controlling the circuit. 

The Westinghouse Electric & Manu- 
facturing Company has met this de- 
mand by a modification of the type GA 
oil circuit breaker which has been 
most successfully used for some years 
past. 

The breaker itself is the same as the 
indoor type with a weatherproof pro- 
tection for the operating mechanism 
and terminals as shown in the accom- 
panying illustrations. 

The type GA breaker is made for 
either hand or electrical operation, au- 
tomatic or non-automatic, for use on 
circuits of from 44,000 to 110,000 volts, 
300-amperes capacity. 

Each pole is a separate and distinct 
unit and a multipolar breaker consists 
of two or more units connected together 
by the operating or pull rods working 
to contacts and tripping mechanism. 

The tanks are made of heavy, welded, 
boiler sheet iron with an insulating 
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lining. Each tank ig Provided wi 
cast-iron cover Securely bolted es 
flange riveted to the u. | 
tank upon which i 
erating mechanism. 
The tank js filled wi j 
insulating oil, the a ae 


that will be greatly appreciated by on 
erators. | j 

The upper or fixed contacts are 
firmly secured to the lower ends of the 
leads which are the well known con. 
denser type originated by the West- 
Inghouse Company. This upper contact 
consists of a circular Piece of brass of 
greater area than the moving contact 
which insures the entire surface of the 
‘latter bearing upon the Stationary 
upper contact. With this construction 
the necessity of accurately centering: 
the contacts one upon the other, is 
eliminated The lower or movable con- 


CIRCUIT-BREAKERS ON TRANSMISSION 
TOWER. 


tacts are carried by a heavy metallic 
cross-bar and consist of pieces of 
cylindrical brass rod backed by com- 
pression springs which insure aline- 
ment. 

Electrically operated breakers are 
equipped with operating coils wound 
for direct current, standard voltages. 
They are also equipped with a tell- 
tale device consisting of a double- 
throw knife switch and colored lamps 
which indicate the position of the con- 
tacts. 

The automatic breaker may be tripped 
by current from standard series 
transformers, mounted at any conveni- 
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ent point, or special transformers built 
around the leads of the breaker. The 
latter method is considered standard 
and is usually furnished when tripping 
current is 100 amperes or over. An- 
other method of tripping is furnished 
by a series relay which operates in 
connection with springs to trip the 
breaker. This device is suspended from 
high-tension insulators immediately 
above the breaker and an insulating 
mechanical connection is made to the 
breaker. The actual power for tripping 
is furnished by the springs which are 
compressed when the breaker opens, 
the relays being required to trip only 
the latch releasing the springs. 

In order to adapt these breakers to 
outdoor use, a housing is placed over 
the operating mechanism and rain 
shields over the condenser terminals. 

The housing over the operating mech- 
anism consists of a cast-iron cover 
which is cast into and forms an integral 
part of the cover of the breaker. It 
is cast in two parts which are securely 
bolted together, and hinges are pro- 
vided which permit the upper portion 
to be raised for the purpose of inspec- 
tion of the mechanism. 

In the electrically operated type of 
breaker, the operating solenoid is also 
protected by means of a cast-iron hous- 
ing, and the operating leads are brought 
out through brass bushings, thus per- 
mitting the use of lead cables and 
wiped joints. 

With this type of breaker there is 
also furnished a small knife switch 
mounted under the housing for control- 
ling the incandescent lamps which may 
be placed at any convenient point to 
indicate the position 


of the circuit 
breaker contacts. 


There are many problems involved 
in the design of outdoor high-tension 
oil switching apparatus and without 
doubt the most exacting one is to se- 
cure a method of successfully bring- 
ing the high-voltage leads through the 
tops of the iron tanks. 

With the introduction of the con- 
denser-type terminal, with which the 
GA breaker is equipped, the problem 
is much simplified, as this terminal 
lends itself very readily to weather- 
proof protection by means of porce- 
lain rain shields. 

These shields are poreelain petticoat 
insulators slipped over the terminals 
and securely fastened thereto. This 
ecnstruction is clearly shown in the 
accompanying illustration, 
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The shields are secured to the term- 
inal on the inner side by a waterproof 
gum and on the outer side where ex- 
posed to the weather by a waterproof 
cement. This form of construction 
prevents absorption of any moisture by 
the terminals and renders them entirely 
waterproof. 

The operation of the circuit-breaker 
is not affected in any manner by the 
addition of the weatherproof attach- 
ments and it can be opened and closed 
just as readily as the indoor type. 

The breaker is usually mounted on 
a wooden platform and placed within 
an enclosure to prevent any one not 
authorized from tampering with the 
mechanism. 

A large number of type GA outdoor 
breakers have been installed on the 
lines of the Southern Power Company, 
which traverse over 1,300 miles of that 
portion of North and South Carolina 
known as the Piedmont Section. In 
this region there are experienced very 
great extremes of temperature during 
short periods, as well as excessive mois- 
ture, especially in the winter months; 
and during the summer months there 
is an average of one rain and lightning 
storm every day. These conditions sub- 
ject outdoor apparatus to very severe 
tests and the Westinghouse Company 
states that the 44,000 and 88,000-volt 
GA breakers have more than justified 
the confidence placed in them, 

One of the particular applications 
this company has made of these break- 


‘ers is their use as sectionalizing 


switches in parallel lines of loops which 
have been built to, insure continuity of 
service. By this means a defective por- 
tion of a line can be cut out and a 
good line cut in without any interrup- 
tion to the service which, of course, 
would not be possible by the use of 
disconnecting switches alone. 

Some of these breakers are also used 
in testing the lines to locate trouble and 
in such use are often thrown on short- 
elireuit or dead grounds and are thus 
subjected to very severe service, but 
they have. withstood such tests in a 
manner entirely satisfactory to the en- 
wincers of the operating company, 

On the 100,000-volt double-circuit 
steel-tower trunk line which feeds sev- 
eral of the larger towns in North Caro- 
lina, the Power Company desired some 
means of supplying certain eustomers 
from either one of the two lines which 
might or might not be operating in par- 
allel. This was accomplished by using 


Vol. d9—No. T 


two GA outdoor type oil cireuit-break- 
ers and mechanically interlocking them 
so that but one breaker could be 


closed at a time, in effect a three-pole 
double-throw breaker. 


—_——_- oe 


Changes in Fostoria Glass Specialty 
Company. 

The manufacture of upright air- 
hole gas chimneys (but not of shades 
and reflectors for gas burners) has 
been discontinued by the Fostoria 
Glass Specialty Company at Fostoria, 
Ohio, as the Company’s plant capacity 
is taxed to keep up with the growing 
demand for the higher grades of glass- 
ware, particularly of the iridescent 
variety. The new Fostoria Glass fac- 
tory at Niles, Ohio, is now being oper- 
ated at full capacity. 

The following changes have recently, 
although not concurrently taken place 
in the management and personnel of 
the Fostoria Glass Specialty Company: 
E. O. Cross has succeeded M. H. Lemen, 
retired, as manager of the Company 
and R. E. Briggs has been appointed 
assistant manager in general charge 
of sales. B. C. Coleman, who has just 
concluded five years of successful ex- 


perience in the fixture business, will be - 
the Company’s Western representa- 


tive. while the Eastern territory will 
be covered by Raymond P. Adams, 
formerly of the Engineering Depart- 
ment of the National Electric Lamp 
Association. ) 
a aa 

Insulators of Unusual Strength. 

An insulating substance of great 
toughness is being introduced in Eng- 
land and the claims made for it should 
appeal to telegraph and telephone com- 
panies. IJt is claimed that insulators 
made of this special composition are 
bullet-proof as well as unbreakable. 
The material is weather-proof and al- 
most indestructible, and the screw 
threads are accurately cut, so that they 
are easily fitted to the supports, with- 
out the use of cement. 

The insulation resistance of the in- 
sulators, as tested in water at Faraday 
House, was over half-a-million meg- 
ohms. After seven deys’ Immersion in 
brine, the insulation resistance was 
about 100,000 megohms, and on apply- 
ing an alternating pressure at fifty 
eveles per seeond the insulation was 
not broken down until pressures ex- 
ceeding 13.000 volts were attained. 
Fired at with a shot gun the insulators 
showed merely superficial injuries, 
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Current for Electric Lighting 
and Power Companies. 
lighting and power compan- 


Slectrie n 
i ea appreciate the value of as : 
ee supply of electricity so tha 
a reserv . 


their customers can we oo 
f an uninterrupted service. Fa 
‘i hat to operate their plants wit 
a ae of current is to always in- 
: e risk of interruptions eee 
sequent trouble to their custol ; 


e other hand a proper re- 
y valua- 


Reserve 


while on th 
serve of current forms & highl 


i nce. 
p reasons many of the large 
electrie lighting and power Companies 
have recently installed enormous stor- 
age batteries capable of furnishing , 
large portion, if not the entire amount 
of current necessary for short periods 
of time. 

Among the electric lighting compan- 
ies which have installed these large 
emergency storage batteries are those 
operating in New York, Chicago, Bos- 
ton, Brooklyn, Baltimore, Spokane, 
Minneapolis, Kansas City, Rochester, 
etc. The New York Edison Company 
alone has forty-six emergency storage 
hatteries which aggregate a capacity of 
64,583 kilowatts at the emergency rate. 
In other words these batteries will fur- 
nish 86,572 horsepower which is suffi- 
cient electrical current to light 2,583,- 
320 twenty-five-watt tungsten lamps for 
twenty minutes. 

The storage ‘batteries of the Common- 
Wealth Edison Company, in Chicago, 
have a capacity of 59,121 horsepower, 
in Boston, 17,116 horsepower; in Roch- 
ester, 7.085 horsepower ; in Spokane, 4,- 
210 horsepower; in Minneapolis, 7,049 
horsepower, and in Kansas City, 5,231 
horsepower. 

An emergency storage battery is now 
being installed by the Consolidated Gas, 
Electrie Light & Power Company of 
Baltimore, Md., which, it is said, will 
he the largest storage battery in the 
World. The total weight of this bat- 
tery when equipped with iead plates 
and battery fluid will be approximately 
1,079,200 pounds. The battery will 
me an output of 5,517 kilowatts, or 
ae horsepower, sufficient electrice cur- 
rent to light 220,680 twenty-five watt 
tungsten lamps for twenty minutes. 
ee. of the cities mentioned the 
ac i chosen for this purpose have 

= de “Chloride Accumulator” and 


ri “Exide” battery, both manufac- 
ured by the Electric Storage Battery 
Ompany, 


of Philadelphia. The ‘‘Ex- 


ide’? emergency battery has been par- 
ticularly designed for this service and 
due to its high discharge rate with high 
voltage, small floor space, light weight, 
and low cost per kilowatt output, meets 
the requirements of this service. 
———_-o--e______- 
Battery-Charging and Generator Panel 
for Private Plants. 

- Where central-station service is not 
available as in country homes, and ho- 
tels and on farms electric service is now 
becoming common, due mainly to the 
development of gasoline-engine gener- 
ating sets and storage-batteryv auxiliar- 
ies. The accompanying illustration 
shows an inexpensive, compact battery- 


BATTERY-CHARGING AND GENERATOR 
PANEL. 


charging and generator panel recently 
placed on the market by the Cutler- 
Hammer Manufacturing Company, Mil- 
waukee, Wis., for use with these sets. 
The storage batteries which are used 
with these equipments ean be charged 
whenever, the engine is operating. 
The upper part of this panel carries 
the terminals, voltmeter, ammeter, volt- 
meter, switch and generator field rhe- 
ostat, the handle of which is mounted 


on front of the board. The lower 
section carries a four-pole double- 
throw battery switch, a generator 


switeh, low-current cut-out (for bat- 
teries) and the necessary fuses. By 
means of the voltmeter switeh the volt- 
age of either half of the battery when 
charging, the total voltage on dis- 
charge, or the generator voltage when 
the main switch is closed can be read. 
Current can be taken from the bat- 
teries at any time or from the genera- 
tor when it is running. The low-eur- 
rent cut-out provided prevents dis- 
charging of battery back into the gen- 
erator, should the current fail after the 
voltage is adjusted. 


gasoline motorcycles 


o aI 


Electro-Motor 
cle, 
The first electro-mot H 


troduced for practic 
being manufactured 


Ashland 


is ample for al] reasonable purposes 


ranging from 4 to 15 and even up to 
a maximum of 35 miles ber hour. The. 
range of the vehicle carrying an in. 
dividual of ordinary weight is enaily 
seventy-five miles, with the lead ty ; 
of battery; and with the new Edison 
battery of the same weight this range 
1$ Increased to 150 miles on one charge 
The weight of the machine complete 
IS approximately 200 pounds, and Many 


° weigh more than 
this. 


The machine has an elec 
located below the saddle and this 
drives the rear Wheels by means of 
the usual sprocket and chain. The 
motor is specially made to run on 
twelve volts from the Storage battery 
and the same current is available for 
& powerful searchlight mounted on 
the front head. There are no pedals 
or other motor power on the vehicle. 
The feet of the rider rest upon a con- 
venient footboard located on either 
side of the battery case. 

The electro-motoreycle is essentially 
a simple, safe and convenient device; 
but the inventor, F, E. Hatch, who is 
also secretary and treasurer of the 
manufacturing company, has made 
several improvements which will be in- 
corporated in the machines sold. 

One of these is a band brake, and 
another the means of reversing the 
motor, which will apply its full power 
in bringing the machine to a stop. 
The electrie control only will be lo- 
cated in the handle, there being a 
small foot lever placed conveniently 
in the foot board for the band brake, 
ete. Machines will also have the coaster- 
brake principle incorporated so that 
the current can be economized on when 
going down grade. The stand is a new 
device which automatically takes care 
of a slanting or uneven surface in the 
road, so that the machine will be able 
to stand erect anywhere. 

The battery ean be conveniently 
charged at any garage where electric 
automobiles are cared for. In many 
cases it will he 


tric motor 


possible to connect one. 


This vehicle ig 
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or two of these motorcycles in series 
with an automobile battery and there- 
by use the entire direct-current pres- 


-sure without loss in vharging the bat- 


teries together, which means that the 
smaller battery charge will be secured 
at no expense. 

For use in the country the machine 
will doubtless enable the operation of 
household devices, such as vacuum 
cleaners, washing machines, etc., on 
the storage battery current, as some of 
these devices, are made with low-vol- 
tage motors. 

One of the objectionable features of 
the gasoline motorcycles is the diffi- 
culty of starting the engine, which 
amounts to a serious matter in con- 
gested traffic where unavoidable stops 
are frequent. This difficulty 1s abso- 
lutely done away with in the electric 
machine, which starts at the twitch of 
a switch. There is no running half a 
block, or hard and undignified pedal- 
ing, required. Moreover, one does not 
need to be a mechanical engineer to 
be able to keep the electric machine in 
perfect order. It requires practically 
no more attention than a plain foot- 
power bicycle. 

Some of the features emphasized by 
the inventor are: The ball-bearing 
motor, silent running, fifty-six-inch 
wheel base, cushion-spring fork, ex- 
ternal band brake, comfortable form 
seat, easy resting foot board and fool- 
proof qualities of the machine as a 
whole, and perhaps especially its dig- 
nified and refined appearance and ac- 
tion and its cleanliness and freedom 
from odor. 


— eee 


Use of High-Tension Disconnecting 

Switches in Station Construction. 

As central-station capacities increase 
additional precautions must be taken 
to guard against accidents which will 
cause complete shut-downs. A practice 
rapidly growing in favor is to place 
disconnecting switches in series with 
the busbar side of high-tension oil eir- 
cuit-breakers or switches, so that in 
case it becomes necessary to adjust or 
inspect the breaker mechanisms this 
can be accomplished without danger to 
the operator. Another useful feature ìs 
that should the oil breaker prove de- 
fective or develop short-circuits within 
itself the trouble can be localized by 
opening the disconnecting switches. 

In station hghtning-arrester installa- 
tions the use of disconnecting switches 
is absolutely necessary, if it is desired 
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to maintain the arresters in operative 
condition. By locating the switch be- 
tween the line and arrester section a 
circuit can be opened and the units, be- 
ing entirely disconnected, can be safely 
cleaned, inspected and adjusted. 

Sectionalizing of high-tension bus- 
bars is also most economically effected 
by location of disconnecting switches 
in the busbar compartments. Where 
the busbars are carried through 
trenches of concrete or brickwork the 
switches can be secured to the floor or 
side walls, as desired. 
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Telephone Cable Lines in Germany. 

The toll-line development has pro- 
ceeded so rapidly in Germany during 
the last few years that all the import- 
ant highways and most of the country 
roads are lined with overhead long- 
distance lines. The steady growth of 
this ‘service has made it more and more 
difficult to provide for new lines so that 
the government telegraph and telephone 
administration has foreseen the need 
of making some radical provisions for 
the future. It has been decided to use 
henceforth as far as possible telephone 
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INSTALLATION OF WIGH-TENSION DISCONNECTING SWITCHES. 


In the particular installation shown 
in the illustration, made by the Delta- 
Star Electric Company, Chicago, Ill., 
the switehes are mounted directly in 
the busbars of the heavier capacity 
circuits and on pipe framework for the 
smaller capacities. A flexibility of op- 
eration is thus secured which is very 
desirable and tends to increase the con- 
tinuity of service by permitting instant 
localization of trouble. Proper use of 
such sectionalizing devices also insures 
a uniform workmanlike construction, 


the great importance of which is quite 
obvious. 
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Exports of Copper. 
Exports of copper for the month of 
July were 34,955 tons, as compared 
with 23,018 tons last year. 


cables loaded’ with Pupin coils. To be- 
gin with it is planned to lay a cable 
from Berlin to Magdeburg, which will 
be subsequently added to by a branch 
cable to Hanover. This cable will have 
fifty metallic circuits, which will be 
phantomed to provide seventy-five inde- 
pendent long-distance circuits. 
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Railway Company Buys Equipment. 

The Delaware & Hudson Company, — 
Albany, N. Y., has placed an order with 
the General Electric Company for one 
7,000-kilowatt turbine, one 100-kilowatt 
turbo-exciter and four 2,500-kilovolt- 
ampere transformers. This apparatus 
will give this company an increased 
power supply to its extensive electric 
traction interests in Albany, Troy and 
“cheneetady. 
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EASTERN CANADA. 


(Special Correspondence.) 


Orrawa, ONT.. AUG. 1.—Great interest was taken in the recent 
voting on the municipal bylaw of the City of Hamilton, Ont. The 
Cataract Power Company and its Supporters put up a big fight to 
defeat the bylaw to raise $504,000 for a municipal light and power 
plant to distribute electric energy for the hydroelectric system. The 
bylaw carried by a majority of 418. 

There is good authority for the statement that within a few 
weeks the Montreal Street Railway Company will have received pay- 
ment for a block of $9,000,000 five per cent thirty-year bonds, pur- 
chased by N. W. Harris & Company, the Boston, Mass., bond house, 
ac ao regarding the purchase of these bonds has just been com- 
pleted. 

The Ontario Government challenges the right of the Dominion 
Government to the control and disposition of the water powers de- 
veloped on the canals in the province, claiming that the water, be- 
fore it enters and after it leaves the canal, belongs to the province, 
and that while in the canal it is only so far as navigation goes that 
the Dominion has any jurisdiction. 

The fight between the town of Fort Francis, Ont., and the On- 
tario & Minnesota Power Company continues to be waged bitterly. 
The department of public works, at Ottawa, has of late been flooded 
with protests, declaring that the level of the Rainy River is lowered 
by the dams of the company, and that navigation and other inter- 
ests are affected. An engineer was sent by the government to in- 
vestigate. 

At a special meeting of the shareholders of the Sherbrooke 
Railway & Power Company, of Sherbrooke, Que., the purchase of 
the Eastern Townships Electric Company and the Stanstead Elec- 
tric Company was ratified. The acquisition of tħese two concerns 
‘S 4n important step to the Sherbrooke Company, as it thus obtains 
control of the major part of the electric lighting business in the 
thickly populated district between the town of Sherbrooke and the 
United States border. 


W. W. Ashald, superintendent of Grand Trunk Telegraph, 
Montreal, has announced that the company will adopt, in the near 
future, the despatching of trains by telephone over the entire sys- 
tem of the railway, displacing the telegraph for this purpose. The 
entire system of the railway totals above 4,700 miles, and the tele- 
Phone despatching department will include thirty circuits. The 
cost of installing the telephone throughout the system will be 
around $500,000. | 


The department of inland revenue, at Ottawa, has granted a 
license to the Western Canada Power Company for the export of 
6,500 horsepower of electric energy across the international bound- 
H at Sumas, for the purpose of carrying out a contract made 
Ce the power Company with the Whatcom County Railway & Light 
anys which supplies light and power to Bellingham and other 

wns in the State of Washington. 


wo Power situation of the City of Montreal and district is 
ió at a very interesting stage of development. There is likely 
æ serious competition before long, and a further slackening 
a of prices as a consequence. There is no doubt that, even 
sonal several new big power-distributing companies (now under 
ae actually start to operate, the demand for the cur- 
a ie ll increase even beyond the ratio of increasing population, 
i ny concerns are now contemplating the substitution of elec- 
© power instead of steam. 


r Me Toronto Railway Company, at a meeting of the ditectors 
ikue ra ago, decided to give the stockholders a $2.000,000 stock 
dead t par, a stock bonus of $1,000.000 and an increase in divi- 
4 ein Seven to eight per cent. The stockholders, on August 
$8,000. be asked to authorize an increase in capital stock from 
"200 to $12,000,000. The new stock to be issued at par will 

he Proportion of one new share for every four shares held. 

great merging coup is announced from Toronto. The central 
huge deal are Sir William Mackenzie and R. J. 
{te one as financier and the other as manager. When 


the Toronto Electric Light Company: the 

om ay Company: the Toronto & Scarboro Rail- 

n Ral the Mimico Electric Railway; the Toronto & Sub- 

& Eastern way. In addition to this group, the projected Toronto 

in Railway is a Mackenzie & Mann road and is to be 

as is algo an nnection with the Canadia Northern Railway System. 

Tight of Ww electric line from Toronto to Niagara Falls, over the 
ay of the Electric Development Company. — 


WESTERN CANADA. 


(Spectal Correspondence. ) 


VANCOUVER, B. C., JuLyY 29.-—Plans and Specifications are an- 
nounced to be in process of preparation for a new building for the 


British Columbia Telephone Company, at Steveston, B. C., from 
which a new trunk line will be constructed to Vancouver, and which 
will provide for the installation of an entire new switchboard and 
the changing from the present single wires into metallic lines. 

The Vancouver Power Company, subsidiary to the British Co- 
lumbia Electric Railway Company, of Vancouver, is increasing its 
capitalization from $2,500,000 to $4,000,000 to cover the large de- 
velopment schemes which are being undertaken to secure greater 
power for the British Columbia Electric Railway Company. One 
item is the construction of a tunnel between Jones and Chilliwack 
Lakes, for added power purposes. Another is the damming of 
Lake Coquitlam at the mouth, and another is the tunnel widening 
from Lake Buntzen to Lake Coquitlam, which has recently been 
completed. 

The British Columbia Telephone Company, of Vancouver, is con- 
sidering laying a submarine cable to Victoria on Vancouver Island. 
the cabie to accommodate three talking circuits and thus give three 
times the capacity of the present long-distance cable to Victoria. It 
is not yet decided whether the new line will run directly across ' 
the Strait of Georgia to a point near Nanaimo at the entrance to 
Departure Bay or by way of the route followed by the existing 
cable, which proceeds via Lummi and Orcas Island, which would 
mean alternate stretches of land wires and submarine cables. 
Probably, however, the former and all submarine route will be 
chosen, a distance of some thirty odd miles. Manufacturers of 
cables might find it advantageous to watch the proposed improve- 
ments, of which particulars are not yet obtainable. 

The newspapers announce the formation of the Prince Rupert 
Hydro-Eleciric Company, which is to supply the electric power and 
light and the ges works of the city of Prince Rupert, B. C. The 
president of the Western Canada Power Company, C. H. Canan, and 
H. A. Lovett, both of Montreal, are said to head the Montreal 
interests which are securing control of the Tsimpsean Light & 
Power Company, the Continental Power Company. Ltd., and the 
water rights on the branches of the Skeena River about forty miles 
from Prince Rupert, which are capable of generating 25,000 to 
30,000 horsepower of electrical energy. It is stated to be the inten- 
tion of the new company to erect a provisional power plant to 
develop about 1,500 horsepower to supply the immediate demands 
of the locality and to proceed with the construction of a permanent 
installation capable of supplying 15,000 horsepower of energy, to be 
available about the time the Grand Trunk Pacific Railway is run- 
ning into Prince Rupert. Bonds are to be issued to the amount of 
$2,500,000 and stock to the amount of $3,000,000, with provisions 
for the increase of the bonds to $3,000,000 (at five per cent) and 
the stock to $5,000,000, if necessary. 


MEXICO. 


(Special Correspondence.) 

wico City, MEX., JULY 31, 1911.—The Mexico Northern 
E eee which is constructing a great dam across the 
Conchos River about twenty-two miles from here for the purpose 
of creating a water-storage reservoir for hydroelectric and irriga- 
tion purposes expects to have the project finished by June, 1913. 
The construction of this dam was interfered with by the recent 
revolutionary troubles and for a period of several months only 
about 400 men were kept at work, but now that peace has been 
restored the number of laborers has been increased to about 1.200. 
The dam will form a reservoir of a capacity of 66,000,000,000 cubic 
feet of water. It will be thirty miles long and five to six miles 
wide. The hydroelectric plant will have a capacity of about 55,000 
horsepower, and this electrical energy will be transmitted to 
Chihuahua, Parral, Jiminez, Santa Rosalia and a number of other 
towns and industrial centers of the state of Chihuahua. The com- 
pany owns about 200,000 acres of land in the valley of the Conchos 
River, all of which will be brought under irrigation by means of 
a canal system which will derive its water supply from the big 
artificial lake. The cost of the works will exceed $15,000,000. J. 
G. McNab, a construction engineer of Mexico City, is in charge 
of the work. The company is composed of Canadians. 

The Santa Rosa Mining Company. a subsidiary of the Explora- 
tion Company of England and Mexico, located in the State of Zace- 
tecas, near Concepcion del Oro, has received and is erecting most 
of the machinery-that will enter into the equipment of its mill. 

Electric light and power is supplied to the property from a 
gas-producer plant in which anthracite coal or charcoal is used as 
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fuel. The gas engine will be connected by a belt to a 150-kilowatt 
Westinghouse alternating-current generator. Switchboards, trans- 
formers, etc., and twenty motors have been installed. The tube 
mill is driven by a sixty-horsepower motor; there are seven motor- 
driven direct-connected pumps for supplying water to the cyanide 
plant, and nine other motors are located at various places around 
the plant. 

A transmission line about two miles long supplies the current 
to three motor-driven pumps, which control the water supply. 

The Mexico Light & Power Company has completed the in- 
stallation of two additional 10,000-kilowatt units in its great hydro- 
electric plant at Necaxa, and they are said to be giving satisfactory 
service. The new water-storage dam which the company is con- 
structing will soon be finished. It and other reservoirs have been 
filled by the recent rains. 

The Real del Monte y Pachuca Company is constructing an elec- 
tric aerial tramway near Pachuca to connect its Barron mine with 
its Loreto reduction mill, a distance of 4,400 meters. The tramway 
will have a capacity of 400 tons of ore per day of ten hours. There 
are seventy-four steel towers ranging in height from twenty to 
eighty-five feet, and the longest span is 1,800 feet from point to 
point. There will be 125 buckets of a capacity of 800 pounds each. 
The rope speed will be 600 feet per minute and the ore will be 
delivered from the mine to the mill in about thirty minutes at a 
cost of fifteen cents per ton. The difference in altitude of the mine 
and the mill terminals is 330 feet, and the tramway crosses two 
divides between terminals, securing uniform speed and only need- 


ing fifteen-horsepower to take up the deficit, which is supplied 
from an electric motor placed at the mill. D. 


‘S 


COMMISSION NEWS FROM NEW YORK. 


(Special Corrcapondence.) 


The New York Edison Company, on August 3, filed with the 
Public Service Commission, First District, a petition asking for a 
rehearing in the case of the Long Acre Electric Light & Power Com- 
pany. in which a majority of the Commission recently decided that. 
the Long Acre Company should be allowed to issue $2,000,000 in 
stock and $4,000,000 in bonds under certain conditions. 


In tne petition several reasons are advanced as grounds for the 
request for a rehearing. It is stated that a majority opinion of the 
Commission finds “that no evidence was offered subsequent to De- 
cember 1, 1910, before the Commission which changed the state of 
facts from that which existed at the time of the appeal to the 
Appellate Division.” The Edison Company asserts that a great deal 
of testimony which materially changed the state of facts was offered 
subsequent to December 1, 1910. The Edison Company contends that 
the majority opinion omitted to consider such facts and that unless 
they are considered and given full force and effect, the Edison Com- 
pany will be seriously injured, and that the failure to consider them 
is sufficient warrant for asking a rehearing. 

The petition asserts that the order giving the Long Acre Com- 
pany the right to issue stock and bonds contains no findings of fact 
or conclusions of law and therefore the Edison Company “deems it 
necessary and advisable that specific findings be made by the Com- 
mission so that they may be reviewed in connection with the evi- 
dence by the Appellate Division of the Supreme Court.” It is de- 
clared that the majority opinion is erroneous because it does not 
consider the facts placed before the Commission and is also contrary 
to law, and the order of the Commission contrary to facts and law. 

It is alleged by the petitioner that there is no public necessity 
for a competing company in Manhattan and Branx: that the Edison 
Company recently reduced the price of electricity to consumers: that 


a0 complaints have been made to the Commission that its charges 


have been unreasonable and unjust; that it is subject to rigorous 
regulation, has made*a large investment in the County of New York 


which should be protected, and “unless the order of the Commission 
is reconsiaered, its loss caused by duplication of investment will be 
large, and it will suffer serious loss because of its investment in 
the Consolidated Telegraph & Electrical Subway Company. which 
company would be compelled to expend a large sum of money for the 
accommodation of the Long Acre Electric Light & Power Company 
without any prospect that the investment would be productive for 
any length of time whatever.” 

The petition is signed by J. W. Lieb, Jr 
of the New York Edison Company. 


The Long Acre Electric Light & Power Company's case has been 
before the Commission for sometime. The original application asked 
for authority to issue $10,000,000 of preferred stock and $50,000,000 
of bonds. After hearings, the Public Service Commission denied the 
application. The Long Acre Company appealed to the courts and the 
action of the commission was reviewed by the Appellate Division on 
a writ of certiorari. The Appellate Division decided against the 
Commission and sent the case back for reconsideration. Following 
the court mandate, the Commission held another series of hearings 
before Commissioner Milo R. Maltbie. who conducted the hearings on 
the original application and who wrote the opinion denying it 
At the new hearings. the New York Edison Company appeared in 
opposition to the granting of the application and objected thereto 
for several reasons, among which were the allegations that the 
Long Acre Company had not actually exercised its franchise 


se; that 
neither it nor his predecessors complied with the statute Known as 


the Subway Acts and one other statute; that they did not conform 


.. third vice-president 
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to the rules of the Board of Electrical Control: that they never ob- 
tained permits from the city departments for the erection of poles, 
lamps and wires; that they did not comply with the provisions of 
the Public Service Commission Law, that they did not show a 
public necessity for a competing electric light and power company, 
and that if the Long Acre application were granted, the Commission, 
contrary to the statutes “would approve of a competing electric light 
and power company and thereby sanction wasteful and useless com- 


petition, which is against the spirit and intent of the statute under 
which the Public Service Commission was created.” 


COMMISSION NEWS FROM OHIO. 


(Special Correspondence.) 


The first hearing before the new State Utilities Commission of 
Ohio, which was recently held, involved legal propositions of vital 
interest to telephone companies doing business in Ohio. The com- 
plaint was filed by the Gratiot & Brownsville Telephone Company 
against the Brownsville Farmer's Telephone Company to prevent 
the latter, which is a new concern, from starting business, on the 
ground that an additional telephone company is unnecessary in the 
territory invaded. The latter company purchased a supply of equip- 
ment, including switchboard, wires and poles, before the utilities 
bill became a law, but work was delayed on the installation until 
after it became effective. The first question to be determined is 
whether it had proceeded far enough under its charter before the 
law was passed, nad, second, whether it is necessary. Upon the lat- 
ter proposition the new company charges that the old service is 
poor and that repairs are unreasonably delayed. The case was taken 


under advisement and the outcome will be watched with unusual 
interest. 


LIGHTING AND POWER. 


(Special Correspondence. ) 


RANDOM LAKE, WIS.—It has been voted to install an electric 
light system. 


FAIRVIEW, S. D.—A. G. Pond is planning the construction of 
a power plant. 


ROLAND, IOWA.—The Commercial Club is agitating the tai 
lation of electroliers. 


AITKIN. MINN.—M. D. Stoner is planning to supply the vil- 
lage with electric light. 


COLTON, CAL.—The Edison Electric Company is to build a 
new power house in this place, 


STOCKDALE. TEX.—The Farmers’ Gin Company is installing 
an electric light light plant here. 


NEWBURG. MO.—W. N. Schwalbe and E. Sprague have Heet 
granted an electric light franchise. 


GLOBE, ARIZ.—An electric power plant is to be installed at 
the Copper Reef mines near this city. 


FARGO, N. D.—City Engineer Anders has completed plans for 
the installation of an electric light plant. 


SACRAMENTO, CAL.—The Citizens’ Light & Power Conant 
has been incorporated with capital of $5,000,000. 

CASCADE, MONT.—The Great Falls electric properties will 
supply current for lighting and power in this city. C. 

BROWNS VALLEY. MINN.—Bonds for $10,000 for the con- 
struction of an electric light plant have been voted. 

FORT DODGE, IOWA.—A bond issue of $125,000 has bedii 
voted for the construction of a hydroelectric plant. 

MINDEN. NEB.—Bonds to the amount of $15,000 have been 
voted for the construction of an electric light plant. 

FERGUS FALLS, MINN.—The city engineer will soon prepare 
plans for the proposed Way of Light on Lincoln Avenue. C. 

SALT LAKE CITY, UTAH.—Herbert Seaboldt will erect a 
power plant on the Colorado River, near the Cataract Canyon. A. 

SUMAS, WASH.—The British Columbia Electric Company is 
to install an electric power and light system in the town of Sumas. 

ALBUQUERQUE, N. M.—The Tucumeari Light & Power Com- 
pany has been incorporated with a capital stock of $100,000. 

NEW BRAUNFELS, TEX.—Bonds to the amount of $67,000 
have been voted for the construction of a hydroelectric plant. 

ENGLEWOOD, KAS.—This city has sold $20,000 worth of 
bonds and will install an electric light and waterworks plant. 


DES MOINES, Pra —The State Fair Board has provided for 
the installation of 2 


250 200-candlepower tungsten lights at the state 
fair. 


DULUTH, MINN.—Municipal ownership of the electric light 
plant is being actively agitated by the Central Hillside Improvement 
Club. 


MINNEO?LA, MINN.—The Village Council has granted a fran- 
chise to J. H. 


Jonathan for the installation of an electric light 
plant. 


ST. PAUL.—The city administration favors the installation of 
a street lighting equipment, for which the sum of $75.000 has been 
appropriated. 


CENTRAL CITY, TOWA.—Work has been commenced on the 
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construction of a concrete dam for the electric light and power 
plant. C. 

* CHICO. CAL.—The Board of Trustees is figuring on the cost 
of installation of an electrolier street lighting system in the business 
section. A. 

KENNET. CAL.—The Sacramento Valley Power Company has 
applied for an electric power and light franchise in the town of 
Kennet 

ST. PETER, MINN.—The Committee on Electric Lights has 
been authorized to purchase a large condenser for the engine at the 
power house. C. 

ELLENSBURG, WASH.—A special election has been called to 
decide upon the $100,000 bond issue recommended for the municipal 
lighting system. 

ALTAR, SONORA, MEX.—The Jas Palomas Mining Company 
is planning for the erection of a new power plant fourteen miles 
from its property. A. 

CORNING, IOWA.—At an election which was held here re- 
cently the proposition of a municipally operated plant was defeated 
by a large majority. 

CONCORD, CAL.—A fifty-year franchise for a transmission 
line in the town of Concord has been granted to the Great West- 
ern Power Company. . 

ROCHESTER, MINN.—The contract for the installation of the 
cluster lighting system on Broadway has been let to W. O. Hartig, 
of Minneapolis, at $8,661. C. 

l FRESNO, CAL.—The San Joaquin Light & Power Company 
will construct a power line to Dos Palos, Los Banos and Gustine. 
Surveys have been made. A. 

GRASS VALLEY, CAL.—The Delhi mine contemplates the 
erection of an electric power plant. St. Gothard Consolidated Gold 
Mining Company, owners. A. 

PERRIS, CAL.—N. L. Graham, representing F. A. Worthley, 
has made application for a fifty-year franehise for a light and 
power system in this town. 

TROPICO, CAL.—The city trustees have instructed the city 
engineer to prepare plans and specifications, and estimate cost, for 
a new street lighting system. A. 

FORT JONES, CAL.—The power station of the Siskiyou Elec- 
tric Company, at Indian Creek, near here, was struck by lightning 
and destroyed. Loss about $6,000. A. 

COLUSA, CAL.—The Northern California Power Company has 
Made application for a franchise for a transmission line along 
the public roads of Colusa County. 

DULUTH, MINN.—There is an agitation by the West End Com- 
mercial Club for the installation of a White Way on Superior 
Street, at an estimated cost of $3,500. C. 

GUANAJUATO, MEX.—The Guanajuata Electric & Power 
Company is planning to extend its power line to the Ave de Gracia 
minig district, a distance of fifteen miles. A. 

a NORTH FREEDOM, WIS.—O. Nelson, of Beloit, and Arthur 
oeck are planning extensive improvements to the electric light 

plant which they purchased of John Voeck. C. 

PRINCETON, IND.—Steps are being taken by the City Council 
z install a System of cluster lights around the public square and 

roughout the business portion of the city. S. 

SALINAS, CAL.—The Monterey Gas & Electric Company has 
a application for a fifty-year franchise for a transmission line 
along all public roads of Monterey County. 

i OLYMPIA, WASH.—Bids will be received by the State Board 
Control for the installation of a complete power plant at the 
ashington Veterans’ Home at Fort Orchard. 

i LOS ANGELES, CAL.—The Pacific Light & Power Company 
% l instah a new transmission system in connection with the en- 
argement of its San Gabriel Canyon power plant. A. 

i WATTS, CAL.—The Board of Supervisors has made a five-year 

o with the Pacific Light & Power Company to furnish the 
wn of Watts with electricity for light and power. 


‘ PREMERTON, WASH.—The Bremerton-Charleston Light & 
missi Pany has applied for a franchise for an electric trans- 


n line along the county roads of Bremerton. 
plane CESON, ARIZ.—Engineers are now at work on a large power 
7 near Noria, Ariz., which will furnish power to the town of 
no and to four mines and smelters near there. 
l 10D RIVER, ORE.—A complete power and generating plant 
„e erected in conjunction with the hotel and sanitarium to be 
by the Hood River Mineral Springs Company. A. 
wil TESALIA, CAL.—The Mt. Whitney Power & Electric Company 
the b ld a new power plant on West Main Street. Contract for 
uilding has been awarded to Trewhitt & Shields. A. 


SAVER, CAL—The Pacific Light & Power Company, of Los 


ve a build a new hydroelectric plant at Big Creek, near 
'_ = 9. Newman is chief engineer of the company. A. 
cently Wa’ LA.—The Vivian Ice, Light & Water Company was re- 
-C Ja porated with a capital of $50,000. The incorporators are 
“acobs, president, and J. D. Wilkinson, secretary. 


‘ 
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PORTLAND, ORE.—The Mount Hood Railway & Power Com- 
pany will install a lighting system in connection with its artificial 
lake on the divide between the Sandy and Bull Run Rivers. A. 

MARTINSVILLE, IND.—The City Council appropriated $7,000 
for the installation of an ornamental street-lighting system and 
will receive bids for the modern type of posts and lamps. S. 

FORT MASON, CAL.—Col. George McK. Williamson, U. S. 
Government, is asking for bids for the installation of a lighting 
system at Fort Miley, San Francisco. Estimated cost $25,000. A. 

SAN BERNARDINO, CAL.—The California-Nevada Power Com- 
pany has been awarded a franchise for an electric transmission 
line through San Bernardino County. Work will start at once. 

REDDING, CAL.—The Northern California Power Company, it 
is said, will replace its aluminum power lines with copper wire, 
owing to the damaging effect of smelter fumes upon the former. A. 

EL CENTRO, CAL.—The Holten Power Company has increased 
its capital stock from $500,000 to $1,000,000. The capacity of its 
power plant will be increased, and extensions made in transmission 
system. A. 

MARYSVILLE, CAL.—The Pennsylvania mine, Browns Valley, 
near here, will abolish its oil burning equipment and install elec- 
trical machinery for operation. J. C. Campbell is owner of this 
property. A. 

SUNMAN, IND.—The electric light plant erected in this city 
by Joseph M. Kuebel, has beeen put in operation. Mr. Kuebel has 
a twenty-five year franchise and a contract for several hundred 
street lights. S. 

PT. ANGELES, WASH.—P. J. Woods of this city has been 
awarded an $18,000 contract by the Olympic Power Company for 


‘preparing the right of way for a transmission line from this city 


to Irondale. 
INDIANAPOLIS, IND.—The property of the telephone com- 
panies in Indiana has been appraised for taxation by the State 
Tax Board av $12,317,536—an increase of $1,107,704 over the valu- 
ation for 1910. S. 
KEOKUK, IOWA.—The public utilities of this city have been 
sold to the Stone & Webster Engineering Corporation, Boston, who 
will expend several hundred thousand dollars in construction and 
improvement. C. 
RIVERSIDE, CAL.—Fred Mechlin has been granted a fran- 
chise for a transmission system in this county; $150 was paid for 
same. A company will be organized to develop and furnish power 
to industrial plants. A. 
DOUGLAS, ARIZ.—The new transmission lines of the Copper 
Queen Mining Company plant from here to the Tigre mining dis- 
trict, Sonora, Mex., a distance of seventy-two miles, have been com- 
pleted and placed in service. A. 
LOS ANGELES, CAL.—The California Consolidated Light & 
Power Company, of Salinas, Cal., has been incorporated by C. S. 
Chauncey, S. Goodrich, J. T. Pigott, T. E. Palmer, Grove O'Conner 
and G. R. Ray for $5.000,000. i e 
GELES, CAL.—The Board of Supervisors has grante 
the e ne for five years for a power line from the South- 
ern California Edison Company plant, near San Fernando, to a 
point on the municipal aqueduct. A. 
SAN FRANCISCO, CAL.—Plans are being made by the Pacific 
Gas & Electric Company for improvements of its system that will 
cost about $10,000,000. The plans include the erection of a large 
dam in the South Yuba River. = FENS 
NTO, CAL.—The Southern Sierra Power Com i 
E a ‘a filed articles of incorporation with a capital 
of $5,000,00v. Delos A. Chappell (president California-Nevada Power 
Company), L. C. Phipps, and C. F. Potter, incorporators. A. 
FRESNO, CAL.—The San Joaquin Light & Power Company 
has completed its 60,000-volt transmission line from its power ae 
at South Fork, on the San Joaquin River, to Coalinga. A new sub- 
station is being erected near King River bridge, Coalinga. 
MASCOUTAH, ILL.—The City Council has passed an ordinance 
providing for a bond issue of $12,000, the money to be used either 
for purchasing the plant of the Mascoutah Electric Light Company 


ildi ici i he voters is neces- 
or building a municipal plant. Confirmation by t is 


Sat? MENASHA, WIS.—The Council has let the contract for the 


i i ‘company for a 225-horsepower engine and to the 
R Company for a 200-kilovolt-ampere generator and 
switchboard at the light plant, to cost $15,200 and $2,900 a 
ively. l , 

OAKTOWN, IND.—The Oaktown Gas & Electric Company 
is the name of a new corporation that is proposing to construct 
and equip a gas and electric plant in Oaktown. W. J. Pe 
John F. Stoelting, Theadore E. Salter, W. B. Bratton D 


R. Palk directors. , 

QUINCY, ILL.—A permanent association for the purpose of 
increasing the number of ornamental lights in the city will 7 
formed. The organization is the outgrowth of the campaign by T 
Retail Merchants’ Association, Civic Improvement League and the 


Chamber of Commerce. . a 
PORTERVILLE, CAL.—The Co-operative Electrical Power Com- 
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pany, formerly the Tulare County Power Company, is planning for 
the erection of its auxiliary power plant here. The company will 


build a railway between this place and Lindsay, on the north, and 
to Tulare, on the west. 


A. 
CLINTON, IND.—The Clinton Electric Light & Power Com- 


pany has notified the Secretary of State of an increase of capital 
stock from $10,000 to $40,000. It is understood the company is 


preparing to make extensive improvements and install some new 
machinery and apparatus. 


NEW SHARON, IA.—A deal is pending which may result ‘in 
the Oskaloosa Traction & Light plant taking over the local electric 
light plant and running current to this city from the county seat. 
There would be an advantage to New Sharon in such an arrange- 
ment by securing a twenty-four hour service. 


GOLDENDALE, WASH.—The Northwestern Electric Company 
has advertised for bids on the $100,000 dam which is to be con- 
structed at the power site, on the Big Klickitat River, between this 
city and Lyle. The company will build a $500,000 electric plant, 
using the power for railway development and municipal purposes. 


TOWER, MINN.—The City Council recently opened bids for 
the construction of a hydroelectric plant at Pike River Falls, to 
replace the present steam power plant owned by the city. The 
city has voted bonds for 16,000 for the purpose. There is a strong 
probability that the council will advertise for another set of bids. 


HONOLULU, T. H.—A franchise for an electric lighting and 
power system for the towns of Wailuku and Kahului, T. H., has 
been granted to Hon. H. P. Baldwin, B. A. Wadsworth, J. N. S. 
Williams, D. C. Lindsey, C. D. Lufkin, James L. Coke and W. T 


Robinson. The plant will be situated midway between these two 
towns. 


VALLEJO, CAL.—The local merchants’ association at a meet- 
ing recently endorsed the project of lighting four blocks of Georgia 
Street, the main business thoroughfare, with strings of incandes- 
cent lights across the street, these lights to be turned on Saturday 


evenings and the nights of the weekly pay-day at the Mare Island 
navy yard. 


NESS CITY, KAN.—At a meeting of the City Council here re- 
cently, an ordinance was passed providing for the calling of a 
special election to vote upon the proposition of issuing bonds for 
the purpose of building an electric light plant here. The propo- 


sition is to vote bonds in the sum of $16,000, payable in twenty 
years at five per cent. 


RIVERSIDE, CAL.—The Southern Sierra Power Company, re- 
cently incorporated at Sacramento, has been granted a franchise 
in this, and San Bernardino counties, through F. A. Worthley. 
A steam generating plant of 5,000-kilowatts capacity will be built 
at San Bernardino, and a transmission system erected. Offices 
will be maintained at Riverside. A. 

PLANKINTON, WIS.—The City Council of this place has 
granted to W. A. Kuntz a twenty-year franchise for operating an 
electric-light system. The city reserves the right to purchase the 
system at any time after the expiration of ten years. According 


to the terms of the franchise the system must be completed and 
in operation by January 1, next. 


MT. VICTORY, O.—The Mt. Victory Bank Company has pur- 
chased, at bankruptcy sale, the electric plants which formerly sup- 
plied light to Mt. Victory and Ridgeway. The price paid was $3,000. 
The plant has been closed for several months and the towns have 


been in darkness. It is the intention to form a new company and 
again furnish light for these communities. 


BROCKTON, MASS.—The Brockton Electric Light Goman 
has presented a petition to install poles and necessary equipment 
for putting electric lights into this town. The matter has been agi- 
tated for some time, being brought to a head by a petition circu- 


lated among the leading business men for a franchise to be granted 
some electrical concern to install the power. 


vas JVILLE, CAL.—It is officially stated that the large dam 
being built by the Great Western Power Company will be com- 
pleted by January, 1913, and the company will then put up three 
additional plants, one on the Feather River at Butte Creek, one on 
Mosquito Creek and the third at Bartlett’s Bar, which will repre- 
sent an investment of $15,000,000 to $20,000,000, 


LOS ANGELES. CAL.—The Board of Supervisors has issued 
instructions for the installation of a power line from the Eastlake 
substation, Los Angeles, of the Pacific Light & Power Company to 
the County Hospital. This is to utilize the fifty-horsepower per 
year due the county by the corporation on its franchise. The 
county purchasing agent will be in charge of the work. A. 


LINTON, IND.—The Indiana Steel & Iron Company, recently 
incorporated with a capital of $100,000, proposes to construct an 
electric plant for supplying current for light and power for its 
works to be built in Linston. William J. Hamilton, of Linton, is 
the resident member and the men back of the big enterprise are 
Marois K. Frank, J. D. Karesik, A. A. Granville and S. R. Sobel, of 
Pittsburg, Pa. S. 

BEDFORD, IND.—A company represented by James R. Good- 
rich, of Winchester., has bought the electric light plant at Mitchell, 
one of the conditions of the sale being that the purchasers are to 
install an up-to-date system of water works. Mitchell is perhaps 
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the only city of its size and importance in the state without water 
works and the fire loss to the town during the last year from lack 


of fire protection would more than have paid for a first-class water 
plant. Work will begin immediately. 


FORT COLLINS, COLO.—With a view of erecting a hydro- 
electric plant on the Poudre River to supply Fort Collins and other 
cities of Larimer County with light and power, the City of Fort 
Collins will file on a power-plant site, thirty-three miles west of 
town. The proposed plant will be located at the head of the “Big 
Narrows,” on the Poudre River. The proposition to float a $150,- 
000 bond issue will be placed before the people and, if the issue 


is approved, the city will build a big enough plant for a city of 
25,000. 


CENTRAL CITY, IA—Work was begun on the concrete dam 
for the electric light and power plant to be erected in this city 
this tall. Machinery for the plant will be shipped soon. The 
heavy machinery will all be placed in position first and then the 
work of erecting the building will be rapidly pushed to completion. 
Several carloads of poles for lines have arrived in the city, and 
a large force of men will be kept busy placing the same in the 


streets and along the public highway between Central City and 
Center Point. 


AUSTIN, TEX.—The proposition of William D. Johnson, of 
Hartford, Conn., head of the Hydraulic Properties Company of New 
York, for the construction of a dam across the Colorado River at 
Austin and the installation of a hydroelectric plant will be voted on 
by the people of the city on August 30. Mr. Johnson has deposited 
$25,000 to the credit of the city as a guarantee that he will build 
the dam and hydroelectric plant in accordance with the contract. 
and specifications as agreed upon by him and the City Commis- 
sioners. The proposed cost is $1,600,000. D. 


NORIA, MEXICO.—H. A. Smith has prepared plans for the con- 
struction of a large dam across a deep canyon near here aud the 
installation of a hydroelectric plant. This plant will have a capacity 
of about 1,000-horsepower and the electrical energy will be trans- 
mitted to the mines and smelters in that section, including those 
of the Calumet & Sonora Copper Company, the Llano Consolidated 
Copper Company, the Sonora Copper Company and the Cobriza 
Copper Company. The dam will be 150 feet high and from 15 to 
100 feet wide. Besides providing power for the hydroelectric plant 
it will give a water supply for irrigating about 15,000 acres of land. 

D. 

BEAUMONT, TEX.—The Stone & Webster Engineering cor- 
portion of Boston, Mass., has obtained an option to purchase all 
of the holdings of the Beaumont Ice, Light & Refrigerating Com- 
pany with the exception of its ice and refrigerating plant. The 
property involved in the pending transaction is the local electric 
light system and power plant. It is stated that these will form a 
nucleus for an extensive system of electric railways In that city 
and an interurban railway to run between here and Port Arthur, 
twenty-five miles. The option runs until October 3. Representa- 
tives of the Stone & Webster Engineering corporation have just 
made a complete inspection of the property and will report on 
same. D. 
WALTHAM, MASS.—L. B. Dow, a constructing engineer of 
Boston, is constructing for the Clarendon Power Company an elec- 
tric lighting and power plant at Clarendon, Vt., at an estimated 
cost of $550,000 which is planned to compete with the Rutland 
Railway, Light & Power Company in supplying the near-by city 
of Rutland with electricity for lighting and power purposes. The 


company expects to send electricity into Rutland by January 1 


and proposes to give that city electricity for lighting and power for 
half the rates now charged by the old company. The new com- 
pany controls nearly four hundred acres of land along Mill river in 
Clarendon and will build a dam sixty-eight feet high ad 100 feet 
long at Clarendon gorge, wh.ch will flood thirty-five acres of land. 
The company expects to generate 6,000 horsepower. The company 
is capitalized at $500,000 with $250,000 already subscribed. 


SOUTH BEND, IND.—The Michigan & Indiana Electric Com- 
pany is preparing to make changes to its East Colfax Avenue 
power plant in this city in order to take care of the increased de- 
mand for power. It is planned by the company to install an en- 
tirely new set of boilers with a capacity as great as those now in 
use, in a new boiler room, work on which has already commenced. 
This will be the second addition to the plant in the last year, the 
entire building housing the machinery having been rebuilt. A new 
sidetrack permit has just been granted by the City Councl, which 
Will facilitate the handling of coal for the plant. The local power 
plant is furnishing more electrical energy than ever before, and 
to this is ascribed the necessity for enlarging the capacity of the 
plant. W. G. Fargo, consulting engineer, of Jackson, Mich., has been 
employed by the Michigan & Indiana Electric Company as engineer 
in the construction of a dam at Elkhart, Ind. The company will 
do its own work. The cost of the dam will be about $250,000 and 
the hydroelectric plant will generate 3,000-horsepower. The work 
Will begin in a short time and will require a year for completion. 
Plans are being prepared for a large modern power house at that 
point, which when completed will be one of the best equipped and 
largest in Indiana. Only the preliminary work will be done this 


year. The combined steam and water power will generate 7,500- 
horsepower. 
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ELECTRIC RAILWAYS. 


(Spectal Correspondence. ) 

PORTERVILLE, CAL.—The Porterville Northeastern Railway 
will build a new power plant. . A. 

SAGINAW, MICH.—The Pere Marquette Railway appropriated 
$75,000 for a new power house here. 

CALWA, CAL.—The Fresno, Hanford & Summit Lake Rail- 
road, it is said, will build a branch here, A. 

KOKOMO, IND.—Construction work has begun on the trac- 
tion line between Kokomo and Frankfort. | 

WATERLOO, IOWA.—Grading on the Waterloo-Oskaloosa In- 


terurban line will be commenced August 10. | C. 
DULUTH, MINN.—The council has been petitioned to order 
the extension of the street car line to Sixty-third avenue. C. 


LODI, CAL.—The Southern Pacific Railroad is said to be plan- 
ning for the construction of an electric road from this city to Anti- 
och. | A 


PORTLAND, CAL.—Plans are well under way for the erection 
of large car barns for the Portland Railway, Light & Power Com- 
pany. 

PORTLAND, ORE.—The Beaumont Land Company has been 
granted a permit to construct an electric railway in certain dis- 
tricts. A 


SACRAMENTO, CAL.—The California Central Traction Com- 
pany is planning for extensions in its system in this city and at 
Stockton. A. 


ISSAQUAH, WASH.—The Anderson Steamboat Company is 
planning for the installation of an interurban railway to serve 
Leschi Park, A 


CHICO, CAL.—The Northern Electric Railway is planning to 
install a standard gauge line here. A franchise has been asked for 
that purpose. A 


EUREKA, UTAH.—A franchise has been granted to Jackson 
McCrystal for an electric railway between this place, Mammoth 
and Silver City. A 


DULUTH, MINN.—The Duluth Street Railway Company has 
commenced relaying its tracks on Grand avenue with ninety-one- 
pound steel rails. C. 


REDWOOD CITY, CAL.—A franchise has been granted to 
Judge Fitzgerald for the construction of an electric railway be- 
tween this city and Woodside. A. 

_ WOODLAND, CAL.—The Sacramento Valley Westside Elec- 
tric Railway has let the contract for the survey of its proposed 
road to Engineer W. B. Dozier. | A. 

__ HILLSBORO, ILL.—Surveys have begun for the line from this 
city to Taylor Springs. The road will be financed by the Hillsboro 
Electric Light & Power Company. ye Z. 

SAN DIEGO, CAL.—The San Diego Electric Railway has been 
A a forty-two-year franchise for $60,000. The grant provides 
or a two-per cent gross income tax. A. 

ABERDEEN, WASH.—The Federal Light & Traction Com- 
P New York, is considering the extension of the electric service 
of the Gray's Harbor Railway & Light Company. C. 
” BERKELEY, CAL.—A franchise has been granted the Oakland 

raction Company to construct double or single track street rail- 
roads along certain streets of the City of Berkeley. 


a PORTLAND, ORE.—A new terminal station, costing $45,000, is 
fae built by the Mount Hood Railway & Power Company be- 
ween Vancouver and Williams Avenues, Portland. 


; SAN FRANCISCO, CAL.—Through a $2.000,000 bond deal re- 
aa closed in New York the extension of the Oakland & Antioch 
ailroad into Oakland and Stockton is now assured. 


i SEBASTOPOL, CAL.—The Petaluma & Santa Rosa Railway 
ompany has been granted a fifty-year franchise for a standard- 
Bauge electric railway line in the town of Sebastopol, Cal. 


MARYSVILLE, CAL.—Within the next few months the Northern 
ectric Railway Company is to make extensive improvements in 


system in this town. New car barns and a new passenger sta- 
ion will be built. ` 


a aANT VERNON, WASH.—The Bellingham & Skagit Inter- 

Tres ailway has acquired a right of way for Its proposed line 

& Ww is city from Bellingham, twenty-two miles. This is a Stone 
Vebster property. A 


ia INDIANAPOLIS, IND.—The State Board of Tax Commissioners 

diam ccs the appraisement of electric railway property in In- 

ve at $23,383.012—an increase over the appraisment for the 
ar 1910 of $1,006,774. S. 


nouri STIN, TEX.—The Austin Electric Railway Company an- 

ee fae it will extend its line to the site of the proposed dam 
VJ e Colorado River about three miles west of this city. 
- J. Jones ig president. D 


the ne ROSA, CAL.—Construction work will begin at once on 

Banc. a Rosa end of the Santa Rosa-Clear Lake Railroad. J. W. 

have chro has Leen with the Western Pacific Railroad, will 
Charge of the work. 
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WABASH, IND.—An electric line is to be built from Garrett 
to Wawasee, and thence to Milford. This will give trolley connec- 
tion to South Bend, Ft. Wayne and Indianapolis from Wawasee, 
the popular summer resort. 

LAURENS, S. C.—It is understood here, on good authority, 
that the interurban trolley company, which is building a line from 
Greenwood to Charlotte, is again considering the advisability of 
running its line to Laurens. 

SANTA MONICA, CAL.—The Pacific Electric Railway has been 
granted a forty-year franchise on Eighth Street. The company 
contemplates improvements and extensions here, including depot 
and carbarns, to cost $150,000. 


EVANSVILLE, IND.—The annual report of the Rockport and 
Mt. Vernon electric lines, which are operated by the same company, 
shows that the gross earnings of the two roads were $192,786.23 
and the net earnings $88,345.67. S. 


RED BLUFF, CAL.—The four counties of Yolo, Glen, Colusa 
and Tehama have raised the sum necessary for the preliminary 
survey for an electric railway from Woodland to Red Bluff, and 
this work will be begun at once. 


HOOD RIVER, ORE.—Articles of incorporation of the Hood 
River Terminal Company have been filed. This company has been 
incorporated by W. A. Delashmutt, A. B. Ireland and W. Chap- 
man with a capital stock of $5,000. 

BELLINGHAM, WASH.—A company has been incorporated by 
former governor A. E. Head, with a capital of $25,500,000, to con- 
struct the Mount Baker & Spokane Interurban Railroad, 500 miles 
long, from Puget Sound to Spokane. | cC 


LOS ANGELES, CAL.—The Pasadena Rapid Transit Company, 
incorporated for $3.000,000 sometime ago, announces that it has 
secured a right of way between this city and Pasadena, and will 
soon commence construction of a line. A. 


TERRE HAUTE, IND.—Because of a number of accidents, 
some of which were fatal, the City Council has passed an ordi- 
nance over the mayor’s veto, requiring all street cars operated in 
Terre Hante to be equipped with air brakes. S. 

VINCENNES, IND.—The Vincennes, Washington & Eastern 
Traction Company, which is building an electric line from Vincennes 
westward, has filed deeds for the rights-of-way with the Recorder. 
The construction of the grade is progressing rapidly. S. 

WOODLAND, CAL.—The Sacramento & Woodland Electric 
Railway has filed formal articles of incorporation with a capital 
of $1,000,000. T. T. C. Gregory and William Pierce, Suisun, Cal., 
and C. J. Goodsell and G. A. Posey, San Francisco, are the incor- 
porators. A. 

MARTINEZ, CAL.—The Oakland & Antioch Electric Railway 
has awarded a contract for the construction of a tunnel one mile 
in length through the hills between Contra Costa and Alameda 
Counties. This road will be extended from Bay Point to oe 


ton. 
FORT WORTH, TEX.—The formal merger of the lines of the 
Citizens’ Railway Company of Fort Worth into the system of the 
North Texas Traction Company has taken place. The acquired 
holdings will be improved and extensions made to the eae 
abe i Valley Electric Railway bas 
PHOENIX, ARIZ.—The Salt River Valley Electric 

been incorporated by F. M. Winter, W. S. Furman and others. Lines 
will be constructed from this city to Peoria, fifteen miles; to 
Scottsdale, eleven miles; to Mesa, eighteen miles. The estimated 


cost is $600,000 A. 
BELLINGHAM, WASH.—The Bellingham, Mount Baker & Spo- 
kane Interurban Railway has been incorporated with a capital of 
$22,500,000. by A. E. Mead, a former governor. A road is to be 
constructed from this place to Spokane, 288 miles, at an nee ce 
cost of $20,000,000. é f 
AUSTIN, TEX.—The South Austin Street Car Company has 
been organized with a capital stock of $25,000. It is constructing 
an electric railway line in South Austin. Incorporators are J. H. 
Green, F. H. Faust. T. M. West, C. V. Birkhead, San Antonio, S 


E. B. Birkhead, Dallas. 
VERSAILLES, IND.—A survey has been- completed and 
nearly all the right-of-way secured for an electric line from Ver- 
sailles to Osgood. The estimated cost of the road is $250.000. L. 
H. Philips, of Clinton, Mo., and J. E. Wayland, of Girard, Kansas, 
are backing the enterprise. S. 

SAN JOSE, CAL.—Bids for the sale of the franchise of the 
San Jose & Santa Clara Railroad Company on Alameda and North 
Fourteenth streets and that of the San Jose Rallroad Company's 
\Willow and Delmas Streets lines, which have expired, will be 
opened on September 5, 1911. 

KOKOMO, IND.—The Kokomo & Frankfort Traction Company 
has begun construction on its line between Kokomo and Frankfort. 
The Company has agreed to enter the city of Frankfort by way 
of the City Park and the city has agreed to secure the right of way 
over that route, thus settling a very perplexing situation. S. 

DES MOINES, IOWA.—The Des Moines City Railway Com- 
pany, of which J. R. Harrigan is general manager, will expend 
about $70,000 on an addition to the car barns at Twenty-fourth 
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Street; heavier rails on the Highland Park line; new low-pres- 


sure turbines at the power plant; »00 and 300-watt rotary con- 
vertors, etc. 


SOUTH ROYALSTON, MASS.—A survey has been made for a 
proposed electric railroad between Athol and Winchendon, along 
the north side of Millers River, via South Royalston, Lake Den- 
nison and Baldwinville. Should this proposition materialize, ‘it 
would form a much needed connection between Athol and Win- 


chendon and might form a part of a trunk line from Greenfield to 
Boston. 


STOCKTON, CAL.—The officers of the company announce that 
the Tidewater & Southern Electric Railway, being built between 
Stockton and Turlock via Modesto. will begin operations in Octo- 
ber. It is further announced that this company is negotiating 
for a lease of the Western Pacific track from Ortega to the water 
front at Stockton. Work on the steel bridge of the Tidewater & 
Southern Electric Railway is well under way. 


TERRE HAUTE, IND.—The Terre Haute, Indianapolis & East- 
ern Traction Company has purchased of the General Electric 
Company two 300-kilowatt rotary converters, fifteen 300-kilo- 
volt-ampere transformers and a switchboard. The rotary conver- 
ters and six of the transformers are to be installed in the Maywood 
substation and six in the Mooresville sub-station. The switch- 
board will be installed at the Maywood sub-stantion. S. 


WILMINGTON, DEL.—lIt is understood that plans have been 
made and estimates secured for an electric railway line along the 
Delaware River to connect the system of the Wilmington & Phila- 
delphia Traction Company with the New Castle & Delaware City 
line at New Castle. It is also reported that there is a probability 
of the project being carried out in case the Delaware City road 
is not purchased by the Wilmington & Southern Traction Company. 


BOISE, IDA.—Boise, Nampa and Caldwell, within the present 
year, will be the three corners in a perfect triangle of electric 
roads, two sides of which are already constructed and in actual 
operation and the third to be built this year parallel to the Oregon 
Short Line connecting the two cities of Caldwell and Nampa. There 
is lively bidding for the construction of the latter link and a ques- 
tion as to which of the three bidders in the field will be successful. 


LEAGUE CITY, TEX.—The large power house at League City 
of the Galveston-Houston Interurban Railawy Company is finished 
and the machinery has been given a successful tryout. The con- 
struction of the line between Houston and Galveston is well ad- 
vanced and will be finished before the causeway across Galveston 
Bay is completed. The line will not be opened until this causeway 


is finished, as the company will obtain its entrance to Galveston 
over that structure. 


TIFF.1N, O—The Tiffin Commercial Club and the Fremont 
Board of Trade will co-operate with Carl C. Anderson, A. H. Jack- 
son, of Fremont, and A. S. Close. of Toledo, in a plan to connect 
Fremont and Tiffin with an interurban line. Promoters are now 
securing the right of way, and work will be started within four 
months and completed within a year. The old Bunn route, nearly 


all of which was graded six years ago, will be followed. About 
fourteen miles of line will be required. H. 


COLUMBUS, O.—The Ohio Tax Commission has raised the tax 
valuations of electric railways in this state in many cases from 
300 to 1,000 per cent. Officials of various roads announce that 
they will protest against the action which they characterize as 
absurd in many instances. Tne biggest change made was that in 
the valuation of the Northern Ohio Traction Company. which was 
increased from $1,594,337 to $11,272,100. The Toledo Railways & 
Light Company met with a proportionate raise. H. 


DALLAS, TEX.—J. F. Strickland. president of the Southern 
Traction Company, says that satisfactory progress is being made 
in the preliminary work for the construction of an interurban elec- 
tric railway between Dallas, Waco and Corsicana. The different 
towns along the proposed routes have secured the right of way 
and complied with other conditions for the building of the line. 
There are still a few details to be arranged, whereupon the con- 
tract for the construction of the road will be let. 


TIOGA, TEX.—Tne Commercial Club of Tioga is promoting 
the construction of an interurban electric railway to run from Mc- 
Kinney to Gainesville, a distance of about fifty miles. The route 
of the proposed road is via Weston, Celina and Pilot Point to Tioga 
by Burn City, through a section of agricultural territory that is in 
a high state of development and very densely populated. The propo- 
sition is meeting with favor by the towns and people along the 


route and a company to carry out the project will soon be organ- 
ized. D. 


SPRINGFIELD, ILL.—The Springfield & Northwestern lnter- 
urban Railway Company plans to build the first division of its line 
from Springfield to Petersburg through Andrew, Cantrall. Athens, 
Tice, Old Salem Chautauqua and Petersburg. Later a branch will 
be built to Mason City by way of Greenview. The board of direc- 
tors elected is as follows: Homer J. Tice, Greenview; R. Y. Kin- 
caid, Athens; B. D. Keys, Springfield; W. F. Workman, Springfield; 
Ralph N. Baker, Springfield; Frank Reisch, Jr.. Springfield, and S. 
E. Pratner. Springfield. The men interested in the project are among 
the leading bankers and financial men of Central Illiinois. 


Surveys 
already have been made. 


Z. 
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NAPA, CAL.—W. M. Lyons has been granted a fifty-year fran- 
chise for a telephone line in Napa County, Cal. 


BOERNE, TEX.—The Kendall County Telephone Company has 
been incorporated with a capital stock of $10,000. 

COUNCIL BLUFFS, IOWA.—Excavating has been started for 
the addition to the telephone building on Scott Street. 


FARGO, N. D.—The Northwestern Telephone Exchange Com- 
pany is planning extensive improvements at this point. 


RENO, NEV.—The Home Telephone Company of San Fran- 


cisco, Cal., contemplates the installation of a system here. A. 
WICKENBURG, ARIZ.—The Arizona Construction Company 
will construct a telephone line from this city to Parker, Ariz. A. 


ALBERT LEA, MINN.—The Northwestern Telephone Exchange 
Company will expend $10,000 putting its cables underground. C. 


CEDARHOME, CAL.—The Cedarhome Telephone Company has 
been incorporated for $10,000 by Peter Hanson and N. Nielson. 


RIVERBANK, CAL.—The Pacific States Telephone & Tele- 


graph Company is planning for the erection of an exchange build- 
ing here. 


UNDERWOOD, CAL.—The Underwood Telephone Company of 


Underwood has been incorporated by J. H. Hussey, M. Smith and 
H. Love for $2,000. 


OMAHA, NEB.—Ground has been broken for the addition to 


the Nebraska Telephone Company’s office bui.uaing on Douglas and 
Seventeenth Streets. 


COLUSA, CAL.—The Colusa County Telephone Company will 
install new equipment and make improvements in its system in 
all parts of the city. 


ST. HELENA, CAL.—W. H. Simmons has been granted a 
twenty-year telephone franchise in this district. Construction of a 
system will soon commence. 


COVINA, CAL.—An interchange agreement has been made be- 
tween the Pacific Telephone & Telegraph Company and the local 
Home Telephone Company, to cover this entire section. A. 


SEATTLE, WASH.—The Williams Submarine Telegraph Com- . 
pany of Seattle has been incorporated by A. Williams, Horace P. 
Chapman and G. Parsons, with a capital stock of $1,000,000. 


MARINETTE, WIS.—The Harmony Telephone Company, of 
which H. L. Reeves is manager, has been organized with a capital 
of $10,000 to build a line from Harmony Corners to Marinette. C. 


INDEPENDENCE, ORE.—The Home Telephone Company has 
been acquired by C. E. Carlos, Portland. The exchange plant will be 


augmented by new equipment; extensions will be made in the 
system. 


MILWAUKEE, WIS.—The Wisconsin Telephone Company will 
expend $1,000,000 in the erection of modern fireproof exchanges here 


and at Wauwatosa, Beloit, Appleton and Fond du Lac. Other im- 
prevements will also be made. 


TUCSON, ARIZ.—The Consolidated Telephone, Telegraph & 
Electric Company will install a new switchboard and auxiliary 
equipment in its local station. The system from Solomonville to 
Pima will be rebuilt. C. W. Hinchcliff is manager. 


GREENSBURG, IND.—The Decatur County Telephone Com- 
pany has completed and placed in operation its new automatic 
central exchange. This exchange system is one of the most com- 
plete and modern automatic systems in the State. 


SALT LAKE CITY, UTAH.—The Rocky Mountain Bell Tele- 
phone Company, the Colorado Telephone Company and the Tri- 
State Telephone & Telegraph Company have been consolidated 


under the name of the Mountain States Telephone & Telegraph 
Company. 


MASON CITY, IA.—The average development of the telephone 
systems among the towns and cities of Iowa is seventeen per cent, 
according to figures shown by a telephone company, which has 


just finished a commerciai study of Mason City, Charles City and 
many other places. 


SANTA FE, N. M.—The Mountain States Telephone & Tele- 
graph Company of Denver has filed articles of incorporation with 
a capital of $5,000,000. The organization comprises the Tri-State 
Telephone & Telegraph Company and the Colorado Telephone 
Company; E. B. Field. Roderick Reid et al., incorporators. A. 


NEWCASTLE, IND.—The Central Union Telephone Company 
is reported to have purchased all property, plant and franchises 
of the Newcastle Telephone Company, including all rural lines. 
Rates will be advanced about thirty per cent. The Eastern In- 


diana Telephone Company, of Winchester. owns the stock of the 
Newcastle Company. 


SEYMOUR, ILL.—The Seymour Telephone Company stock- 
holders, at a recent meeting, decided on a new location for the ex- 
change. A building to be used for that purpose will be bought 
or land will be secured and a telephone office erected. A com- 
mittee of five was elected to attend to the matter of securing a 


location. The committee was composed of James Karr, John White, 
Peter Schumacher and J. Murray. 


August 12, 1911 
ELECTRICAL SECURITIES. 


The general trend of the market has been downward, carried 
on by excessive selling. In Chicago local stocks were heavy, the 
losses ranging from fractions of a point to several points through- 
out the list. Among the largest of the declines was the Chicago 
Elevated preferred, which sold at 90. More than 7,000 shares of 
United States Steel changed hands during the first hour alone, and 
the total for the day was about 10,000. Reading came next in point 
of activity, although the tractions were also largely traded in. he 
further break in New York affected the local list but moderately. 
Electric Storage Battery, Cambria Steel, Philadelphia Electric, Tono- 
pah-Belmont, United Gas Improvement, Union Traction, and Phila- 
delphia Rapid Transit only receded from % to %, where as the 
arbitrage issues, such as United States Steel and Reading, were 
down a point or more. 

The Chicago City Railway Company has sold $500,000 first mort- 
gage os to the Merchants’ Loan & Trust Company, White, Weld & 
Company participating. 

New Orleans bankers are offering at ninety-six and interest the 
unsold portion of the recent issue of $10,000,000, eight-year collat- 
eral trust fivesix per cent bonds of the American Cities Company. 

The New York Stock Exchange has admitted to the list $10,- 
000,000 additional American Telephone & Telegraph Company col- 
lateral trust four per cent coupon bonds due 1929. 

The Puebla (Mex.) Tramway, Light & Power Company pro- 
poses to issue $3,000,000 five per cent prior lien bonds, with the 
right to increase the amount to $6,000,000 in order to provide funds 
for the evelopment of the Tuxpango Falls. 


DIVIDENDS. 

Boston Elevated Railway Company; regular semi-annual divi- 
dend of three per cent, payable August 15 to stock of record 
August 4. 

Detroit United Railway Company; regular quarterly dividend of 
one and one-fourth per cent, payable September 1 to stock of record 
August 16. 

Federal Light, Traction Company; an initial quarterly dividend 
of one and one-half per cent on the preferred stock, payable Sep- 
tember 1 to stock of record August 15. 

Mobile Electric Company; quarterly dividend of one and three- 
quarters per cent upon the preferred stock of the company, payable 
August 15. 

_ Portland (Ore.) Railway, Light & Power Company; quarterly 
dividend of one per cent, payable September 1. 

Minneapolis General Electric Company; common quarterly div- 
idend of $1.75 per share, and semiannual preferred of $3, both pay- 
able August 1. 


CLOSING BID PRICES FOR ELECTRICAL SECURITIES ON THE LEADING EX- 
CHANGES AS COMPARED WITH THE PREVIOUS WEEK. 


NEW YORK. 
Allis-Chalmers common ..........eceeeeeeee cet e eee eeeeees Gaa Aia ~ 
Allis-Chalmers preferred O ONOI e 2814 2814 
Amalgamated Copper (3. ire ikee Seeds cis ESATE a sk eee s 63% 66% 
peal Tel. & Cable Gi cine dev res eC osha Mawel ows oe aa, 78% *78 
Brok on Tel & Tel cc loran S thnk ea Nie ed EEEE ARES 135% 13638 
Broo yn Rapid TranBit ja cicncsccc eis st Ge ain deed wins swans open TT 81 
eral Electric oser one dg hae wl) can E Ta EEE a We URR 154% 162% 
ater eroush - Metropolitan COMMON -.ckivdosae sie ce Tie eines 16% 17% 
rough-Metropolitan preferred ........ssseseresesereo 5 50 
Mags County Electric... 2... sss eee eee eee en ees 129 129 
Macha, Companies (Postal Telegraph and Cables) common 86 86 
Manhatte panies (Postal Telegraph and Cables) preferred 74 74 
Met altan Eleva led cose eds wen to tetni AR ETELE ena DUER 74 136 
cw politan Street Railway. 00.1... .eeeeeeee eee ee eee ee ees 18 18 
Pacific T & New Jersey Telephone...........0ceeeeeeeerees 103 103 
ee Tel. & Tel... cece eeec cee eere teense sees eennen etna 47 47 
T Cae, common Teles ee A arts st a A A NEE 47% 79% 
z bi ar. r we om 
Western Pilon ees Peer Ore Te E ee ere i ETE a ms 
Ves nghouse O esssecooso see rnvreseervrereerere vee eer eee sess s Oe os os 4 
Westin l Mon ann 67 13% 
Bhouse preferred ......... cc ccc cece eee eect ete eens 118% 11814 
*Last price quoted. 
BOSTON. 
A Aug. 7. . , 
Bales nl Tel. and Tels isis Si pas tones aE a 13514 deere 
General Elector uminating A E Oe Ree Gee Rea Riek 287 285% 
Maraanhiic nea cee Tt ete ewer eee eae sere seers eeeeeenasecens 155 ee 
Massachusetts Electric COMMON. 4: .s:00'04 eee son eee eRe wey He 211 E 
ew FE usetts Electric preferred .......00.0cee ee cc eet eeees 147% 147 S 
Western an Telephone aces oaet thease EE A EEEE E 149 92% 
elton T & Tel. “COMMON: vac. Sada io OS EWS CREE Ee EERE OE 20 20 
elo& Tel ‘preferred: oricsr soie ens ta aw es wines 99 99 
PHILADELPHIA. 

Pecican Railways Meee sical a Ty in 
Electri SoMPpany of America oi. lice cece ee eee eter eee ees 12 2 
lectric See Battery common ......6...0- eee eee reece 53 lg 55 
Philadelphia Please preferred.........s..rersrersosress 55 55 

A E A phat or aeateansop 17% 73, 
Philadephia Rapid Transit cca cata kiow one eet te fae ee ae eas ih th 
nion Traction ee Ries a see ray ate. eo 
é CHICAGO. 
ieee Elevated common .............e0eeeeeeeeeeeee eee ANE, ae 
hicago levated Preferred) E voecedacea Mase on oa ode yo 921 
lcago Railways, Serles Loree oeren a nuE iA E eyi 95 95 
CARO SoL TAYS Series 2.00. kee cece eee een ristama 31% DS 
Cnicago Tele hone i ; ear in A ne ae ine? et 
Nationay oot E cea sae seuwnpisiens mas 135 35 
Nationa) o Cban COMMON 22: nivel a Ear eer A A east es io mi 
Arbon ipreferred cesce rris hw Reae as ESE iraa 117 117 
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PERSONAL MENTION. 


W. W. VOORHEES has resigned his position as manager of the 
Eureka, 11l., Farmers’ Telephone Company to accept a place with 
the Kellogg Switchboard & Supply Company. 


JOHN J. DECK has been elected vice-president of Dossert & 
Company, of New York, to fill the vacancy left by the resignation 
of Charles A. Flynn. D. J. Fitch has been elected secretary and 
treasurer of the company. 


CHARLES A. OSBORN, JR., district traffic chief for the Central 
Union Telegraph Company at South Bend, Ind., has been transferred 
to the Iowa Telephone Company as district traffic chief in charge 
of the Dubuque, Iowa, district. 


F. C. SARGENT, who was formerly electrical engineer for the 
Tenny Syndicate, has become engineering manager for the com- 
pany’s gas and electric properties in New England. His headquar- 
ters are at 201 Devonshire Street, Boston, Mass. 


W. K. FREUDENBERGER has been appointed expert engineer 
for the Public Service Commission of Nevada, with headquarters at 
Carson City. Mr. Freudenberger was formerly electrical engineer 
for the Steptoe Valley Smelting & Mining Company of McGill, Nev. 


CHARLES A. HENDERSON, secretary and treasurer of the 
Los Angeles Railway Company, Los Angeles, Cal., has been ap- 
pointed assistant genera] manager in addition to his present title. 
He will take over the duties of Howard Huntington, general man- 
ager. 

ARTHUR R. HILL has resigned as purchasing agent to the 
New York & Queens Electric Light & Power Company, of Long 
Island City, N. Y., and has been appointed to the position of pur- 
chasing agent to the Monterey Railway, Light & Power Company, 
of Monterey, Mex., (which also includes the Monterey Water Works 
& Drainage Company and the Monterey Plumbing & Electrical Sup- 
ply Company, also, now under construction, the Monterey Gas Com- 


pany). 

C. S. DAVIDSON has resigned as manager of the street-light- 
ing department of the Holophane Company, Newark, Ohio. Mr. 
Davidson has been connected with the Holophane Company for the 
past three vears and before that was in the central-station business 
at Montpelier, Vt. He has bought a part interest in the manufac- 
turers’ agency held by W. G. A. Reid, of Detroit, Mich. The com- 
pany will cover the state of Michigan with agencies which Mr. Reid 
now represents, and a number of new lines will be added in the 


near future. 
EDWIN M. HERR, who was elected president of the Westing- 
house Electric & Manufacturing Company at a meeting of the Board 


of Directors held in New York August 1, has been the first vice- 
president of this company and in 


charge of operation at East Pitts- 
burg since June 1, 1905. Mr. Herr 
was born in Lancaster, Pa., May 3, 
1860. Upon completion of a com- 
mon school course, he was given 
the position of telegraph operator 
on the Kansas Pacific Railroad, 
with which company he remained 
for two years. He was promoted 
from the construction train service 
to the position of station agent. In 
1881 he entered the Sheffield Scien- 
' tific School of Yale, graduating in 
the Class of 1884, and worked as 
an apprentice in the shops of the 
Pennsylvania Railroad Company at 
Altoona, Pa., during the two sum- 
mer vacations. From 1884 to 1885 
he was an apprentice at the West 
Milwaukee shops of the Chicago, 
Milwaukee & St. Paul Railroad. He 
then went to the Chicago, Burling- 
ton & Quincy Railroad Company as 
a draughtsman in the mechanical 
engineer's office, and afterwards became assistant engineer of tests, 
and was promoted from this position to engineer of tests on this 
road at Aurora, Ill. From 1887 to 1889 he was superintendent of 
telegraph, and from 1889 to 1890 was division superintendent of 
this road. From 1890 to 1892 he was division master mechanic of 
the Chicago, Milwaukee & Saint Paul Railroad at West Milwaukee. 
From 1892 to 1894 he was superintendent of the Grant Locomotive 
Works at Chicago. From 1895 to 1897 he was superintendent of 
motive power and machinery of the Chicago & Northwestern Rail- 
road. From June 1, 1897, to September 10, 1898, he held the same 
position with the Northern Pacific Railroad. On September 10, 1898. 
he becanie assistant general manager of the Westinghouse Air Brake 
Company, at Wilmerding, Pa. He was promoted to the position of 
general manager on November 1, 1899, which position he held until 
June 1, 1905, when he was elected first-vice-president of the West- 
inghouse Electric & Manufacturing Company. 

W. H. WHITESIDE was elected a director of the Stevens-Dur- 
yea Company at a meeting of the stockholders at Chicopee Falls. 
Mass.. on July 29. A meeting of tue board of directors later elected 
Mr. Whiteside president of the company to fill the vacancy caused 


HERR. 


EDWIN M. 


348 


by the resignation of Irving H. Page. Mr. Page was elected chair- 
man of the board of directors and treasurer of the company. Out- 
side of an interest which Mr. Whiteside will have in the company, 
there is no other change in the ownership and control of the securi- 
ties of the company. A further official statement was made that 
the company does not contemplate the purchase of nor the con- 
solidation with any other automobile interests. Mr. Whiteside, who 
recently resigned the presidency of the Allis-Chalmers Company, 
is an experienced manufacturer and organizer, and brings to the 


company a knowledge that promises a progressive policy for the 
Stevens-Duryea Company. 


LE MOYNE L. PARKINSON, of Pittsburg, Pa., has resigned 
his position with the Standard Underground Cable Company of 
that city to become district sales manager of the Esterline Com- 
pany of Lafayette, Ind. Mr. Par- 
kinson will have charge of the 
State of Michigan, having his of- 
fice at Detroit. Mr. Parkinson was 
graduated from Geneva College in 
1895, and the same year entered 
the employ of the Beaver Valley 
Water Company, in whose employ 
he continued for eleven years, as 
assistant general manager. He is 
also a graduate of Rand’s Com- 
mercial College, and of a special 
course in electrical engineering at 
the Cosmopolitan University, New 
York City. Mr. Parkinson entered 
the employ of the Standard Under- 
ground Cable Company in the sales 
department in 1906, taking charge 
of the sales of standard under- 
ground cable for electrical pur- 
poses. He has a wide acquaintance 
in the electrical field and his ex- 
perience in the work promises suc- 
LE MOYNE L. PARKINSON. cess for him and his company. 


LEGAL NOTES. 


TO PROTECT WIRES.—An ordinance has been passed by the 
City Council of Richmond, Ind., preventing the disturbing of tele- 
phone, telegraph or power lines by house-movers. ít provides that 
no moving shall be done where such work would require the tem- 
porary removal or readjustment of lines with the consequent dis- 
turbance or possibility of disturbance of the service of a subscriber 
connected to that or other lines of the system. ‘ 


LAWFULLY ERECTED POLES ALONG HIGHWAYS NO 
NUISANCES.—The Court of Appeals of Kentucky says that, al- 
though it may be stated as a general principle that the pyblic is 
entitled to the unobstructed use of every part of a public road, yet, 
when a telephone company is given the right to erect its poles 
along the highway, it necessarily follows that it must erect them 
in that part of the highway set apart for the use of the public, 
and so the grant carries with it the authority to partially obstruct 
the road. It is a matter of common knowledge that with few 
exceptions all the public roads in the state that run through culti- 
vated farm lands are fenced on each side and that on nearly all 
of these roads there are telephone poles set along the edge of the 
road between the fence and the traveled part of the road. But it 
has never been ruled that a pole erected lawfully on ground laid 
out as a public road is a nuisance, unless it was erected in the 
traveled part of the road, or so close as to interfere with or ob- 
struct the use of the road by the traveling public. The liability 
of the company for placing an obstruction or obstacle in the road 
would be the same in an action to recover damages for injuries 
caused by it if horses were running away as it would be if they 
were under control, assuming that the driver was exercising ordi- 
nary care for his own safety.—Jackson-Hazard Telephone Com- 
pany vs. Holliday’s Administrator, 136 S. W. 135. 


VALIDITY OF RULES AND REGULATIONS.—A company au- 
thorized under a franchise to carry on a business public in its na- 
ture, such as furnishing electricity to the inhabitants of a city, 
may adopt and enforce whatever rules and regulations, or pursue 
any course of conduct it may deem necessary to protect its inter- 
ests, providing they are reasonable, and a rule that the particular 
service may be discontinued as to nay patron who fails or refuses 
to pay the price of the service when due is reasonable. But, the 
Supreme Court of Montana holds, a corporation engaged in sup- 
plying the inhabitants of a city with electricity, with the powers 
and privileges conferred by its charter and a franchise under which 
it is conducting its business, may not impose restrictions designed 
to extend tne same protection to other business conducted by it 
having no connection with the franchise granted by the city for a 
specific purpose. For example, it will ot be justified in making a 
rule that it will not serve electricity to any one who steals its gas, 
and that it will not sell gas to any one who steals its electricity 
until all reasonable bills and charges for both gas and electricity 
are paid, it not being alleged that it possesses a franchise to supply 
gas to the inhabitants of the city.—State ex rel. Deeney vs. Butte 
Electric & Power Company, 115 Pac. 44. 
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INDUSTRIAL ITEMS. 


THE SAFETY-ARMORITE CONDUIT COMPANY, Pittsburg, 
Pa., has prepared a folder quoting the latest prices of “Sterling” 
flexible steel conduit and armored conductor. 


THE FEDERAL SIGN SYSTEM (ELECTRIC), Chicago, íl., 
has published a night photograph of Michigan Boulevard in the 
last issue of its publication, The Federalist. Mention is made of 


the fact that Federal weatherproof sockets are used in the instal- 
lation. 


MACBETH-EVANS GLASS COMPANY, Pittsburg, Pa., is dis- 
tributing a handsome booklet illustrating and describing Alba pen- 
dent spheres. An interesting feature of this publication is the re- 


production on a number of illustrations of installations in promi- 
nent buildings, stores, etc. 


THE TRIUMPH ELECTRIC COMPANY, Cincinnati. O., has 
issued bulletin No. 481 devoted to alternating-current generators of 
the direct-connected type. This bulletin illustrates and describes, 
in detail, the company’s line of alternating-current machines suit- 
able for direct connection to engines and water wheels. 


THE JAEGER MINIATURE LAMP MANUFACTURING COM- 
PANY, of New York, has opened a branch office at the Rand- 
McNally Building, 157-173 West Adams Street, Chicago. A full line 
of the Jaeger miniature lamps, automobile lamps, novelty outfits 
and Christmas tree outfits will be carried in stock at the Chicago 
wareroom, which is located in close proximity to the office. 


THE GENERAL ELECTRIC COMPANY, Schenectady, N. Y., 
has just issued a very attractive publication devoted to a detailed 
description of its double-truck type of gas-electric car. The pub- 
lication is elaborately illustrated, and contains considerable data 
relative to the subject. It includes plans and elevations of cars 


of various sizes. Any one interested may secure this information 
by writing for Bulletin No. 4855. 


THE WESTINGHOUSE ELECTRIC & MANUFACTURING 
COMPANY, Pittsburg Pa., has revised editions of the following 
sections of Perpetua] Catalogue No. 3001; No. 121 on “Type CC 
Carbon Circuit-Breakers; No. 231 on “Expulsion-Type Fuse Blocks”; 
No. 233 on “Outdoor-Type Fuse Blocks;” No. 327 “Type C Watt- 
Hour Meters,” and No. 667 on “Type D Generator and Feeder 
Panels.” These revised sections embody new features of interest. 


THE D. & W. FUSE COMPANY, Providence, R. I., is dis- 
tributing a new catalog devoted to non-arcing fuses and safety 
devices for lighting, railway, power, signal, heating, telephone 
and telegraph circuits. The catalog is very complete and in 
addition to listing the standard material manufactured by the 


company, presents data relative to the construction, design and 
installation.of the materials listed. 


THE CHICAGO RAWHIDE MANUFACTURING COMPANY, 
Chicago, Ill., gives an account, in a recent catalogue, of the growth 
and development of the idea of the rawhide gear. This gear was 
invented by the late Capt. I. R. McCutcheon in 1881, but the use 
of it did not grow to any extent until the use of direct drive with 
electric motors became common. The process of making the gears 


is described, and a number of rules applying to the use of them 
are given. 


THE PITTSBURG TRANSFORMER COMPANY, Pittsburg, Pa.. 
announces that it has received the following order from the Sani- 
tary District of Chicago: Sixteen 250-kilovolt-ampere 12,000-volt, 
sixty-cycle Pittsburg transformers to be used in the new city 
lighting scheme, power being secured from the Chicago drainage 
canal. This contract was secured by the Republic Electric Com- 
pany, Chicago, 1ll., whose business has been recently consolidated 
with that of the Delta-Star Electric Coompany, western agents of 
the Pittsburgh Transformer Company. 


THE FEDERAL MINIATURE LAMP COMPANY, 812 Hippo- 
drome Building, Cleveland, Ohio, has established a branch office at 
301 Fort Dearborn Building, Chicago, Ill. The new office is in 
charge of Frederick S. Armstrong, who has had about fifteen years’ 
experience in the lamp business; he is a brother of Walter R. Arm- 
strong, general manager of the company. The Chicago warerooms are 
located in the Cambridge Building, corner of Randolph Street and 
Fifth Avenue. More than 100,000 miniature lamps, embracing scores 
of different styles and types, are here carried in stock. 


W. N. MATTHEWS & BROTHER, 203 North Second Street. 
St. Louis, Mo., are distributing some very interesting literature 
describing their guy anchors and the Matthews two-bolt guy clamp. 
The Matthews guy anchor does way with digging and in many 
places where property owners would object because of the mutila- 
tion of their shrubbery and grounds by the ordinary anchor, the 
Matthews guy anchor can be installed and prove a ready favorite. 
The two-bolt guy clamp, it is stated, costs thirty-two cents less to 
install than it does to put on any kind of a three-bolt clamp. 
Tests made by the engineering department of the Union Electric 
Light & Power Company, of St. Louis, showed that on Matthews 
two-bolt clamp would hold more than two three-bolt clamps and 
that the strand would break before the clamp could slip. As a 
result of these tests the Union Company has adopted these clamps 
exclusively and has over 5,000 in use. Copies of these tests and 
full information will be sent upon request. 


August 12, 1911 


DATES AHEAD. 


National Electrical Supply Jobbers’ Association. Saratoga 
Springs, N. Y, August 16, 17, 18. Headquarters, United States 
Hotel. ; 

Indiana Electric Light Association. 
Bend, Ind., August 23 and 24. 

Institute of Operating Engineers. 
York City, September 1-3. 

Old Time Telegraphers’ and Historical Association and the 
United States Military Telegraph Corps. Thirtieth annual reunion, 
Atlantic City, N. J., September 5-7. 

International Association of Municipal Electricians. 
convention, St. Paul, Minn., September 12-15. 

Vermont Electrical Association. Annual meeting, Lake Dun- 
more, Vt.. September 13 and 14. 


Annual convention, South 


First annual convention, New 


Annual 
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International Municipal Congress and Exposition. Chicago, 

f -30. 
Ill., September 18-3 PE N 


Northwest Electric Light and Power Association. 
vention, Spokane, Wash., September 21 and 22. 

American Electrochemical Society. Twentieth general meeting, 
Toronto, Canada, September 21-23. 

Illuminating Engineering Society. 
Ill, September 25-27. 

American Mining Congress. 
cago, 1il., September 25-30. 

American Electric Railway Association and affiliated associa- 
tions. Annual convention, Atlantic City, N. J., October 9-13. 

Association of Railway Electrical Engineers. Annual conven- 
tion, La Salle Hotel, Chicago, November 6-10. 

Nationa) Electric Light Association. Next annual convention, 
Seattle, Wash., June 10-14, 1912. x 


Annual convention, Chicago, 


Thirteenth annual meeting, Chi- 


Directory of Electrical and Allied Engineering and Scientific Societies 


(Published in the second issue of each month.) 


ALABAMA LIGHT AND TRACTION ASSOCIATION. Secretary, 
G. S. Emery, Mobile, Ala. 

AMERICAN ASSOCIATION OF ELECTRIC MOTOR MANUFAC- 
TURERS. Secretary, W. H. Tapley, 29 West Thirty-ninth 
Street, New York, N. Y. 

AMERICAN ASSOCIATION FOR THE ADVANCEMENT OF 
SCIENCE. Secretary, L. O. Howard, Smithsonian Institution, 
Washington, D. C. | 

AMERICAN ELECTRIC RAILWAY ASSOCIATION. Secretary, H. 
C. Donecker, 29 West Thirty-ninth Street, New York, N. Y. 
Affiliated societies: American Electric Railway Accountants’ 
Association, secretary, H. E. Weeks, Davenport, Iowa; American 
Electric Railway Claim Agents’ Association, secretary, B. B. 
Davis, Columbus Railway & Light Company, Columbus, 0... 
American Electric Railway Engineering Association, secretary, 
Norman Litchfield, New York, N. Y.; American Electric Rail- 
way Transportation and Traffic Association, secretary, H. C. 
Donecker, 29 West Thirty-ninth Street, New York, N. Y.; Ameri- 
can Electric Railway Manufacturers’ Association, secretary, 
George R. Keegan, 2321 Park Row Building, New York, N. Y. 

AMERICAN ELECTROCHEMICAL SOCIETY. Secretary, J. W. 
Richards, South Bethlehem, Pa. 

AMERICAN ELECTROTHERAPEUTIC ASSOCIATION. Secretary, 
John Travell. 17 East Eleventh Street. New York, N. Y. 

AMERICAN FOUNDRYMEN’S ASSOCIATION. Secretary, Richard 
Moldenke, Watchung, N. J. 

AMERICAN iNSTITUTE OF CHEMICAL ENGINEERS. Secretary, 
John C. Olsen. Polytechnic Institute, Brooklyn. N. Y 

AMERICAN INSTITUTE OF ELECTRICAL ENGINEERS. Secre- 
a Ralph W. Pope, 29 West Thirty-ninth Street, New York, 
. Y 


AMERICAN INSTITUTE OF MINING ENGINEERS. Secretary, 

oe W. Raymond, 29 West Thirty-ninth Street, New York, 
. Y. $ 

AMERICAN IRON AND STEEL INSTITUTE. Secretary, W. J. 
Filbert, 30 Church Street, New York, N. Y. 

AMERICAN MATHEMATICAL SOCIETY. Secretary, F. N. Cole. 
50 West One-Hundred-and-Sixteenth Street, New York, N. Y. 

AMERICAN PHYSICAL SOCIETY. Secretary, Ernest Merritt, Cor- 
nell University, Ithaca, N. Y. 

AMEKICAN RAILWAY MASTER MECHANICS’ ASSOCIATION. 

‘ Secretary, J. W. Tavlor, Old Colony Building, Chicago, Ill. 


AMERICAN ROENTGEN-RAY SOCIETY. Secretary, G. C. John- 
son, 514 Bijou Building, Pittsburg. Pa. 
AMERICAN SOCIETY FOR TESTING MATERIALS. Secretary, 


Edgar Marburg, University of Pennsylvania, Pailadelphia, Pa. 
AMERICAN SOLIELY OF ENGINEER DRAFTSMEN. Secretary. 
Harry L. Slogan. New York. N. Y. 
AMERICAN SOCIETY OF ENGINEERING CONTRACTORS. Sec- 
el Julius R. Wemlinger, 626 Park Row Building, New York, 


AMERICAN SOCIETY OF CHEMICAL ENGINEERS Secretary, 
John C. Olsen, Polytechnic Institute. Brooklyn, N. Y. 
AMERICAN SOCIETY OF CIVIL ENGINEERS. Secretary, Charles 
Warren Hunt, 220 West Forty-seventh street. New York, N. Y. 
AMERICAN SOCIETY OF MECHANICAL ENGINEERS. Secretary. 
Calvin W. Rice, 29 West Thirty-ninth Street. New York, N. Y. 
AMERICAN SOCIETY OF MUNICIPAL IMPROVEMENTS. Secre- 
ae A. P. Folwell, 239 West Thirty-ninth Street, New York, 


AMERICAN SUPPLY AND MACHINERY MANUFACTURERS’ 
ASSOCIATION. Secretary, F. D. Mitchell, 309 Broadway, New 
ork, N. Y. 
ARKANSAS ASSOCIATION OF PUBLIC UTILITY OPERATORS. 
Secretary, E, Hardin, Hot Springs Water, Gas & Electric Com- 
pany, Hot Springs, Ark. 


ARKANSAS INDEPENDENT TELEPHONE ASSOCIATION. Sec- 
x retary, Charles F. Speed, Texarkana, Ark. 
SSOCIATION OF EDISON ILLUMINATING COMPANIES. Sec- 


retary, N. T. Wilcox, Lowell, Mass. 


ASSOCIATION OF EDISON PURCHASING AGENTS. Secretary, 
$ x Frassee, Edison Electric INuminating Company, Brooklyn, 

ASSOCIATION OF ELECTRIC LIGHTING ENGINEERS OF NEW 
ENGLAND. Secretary, W. H. Cole, Waltham, Mass. 

ASSOCIATION OF ENGINEERING SOCIETIES. Secretary, Fred 
Brooks, 31 Mills Street, Boston, Mass. 

ASSOCIATION OF IRON AND STEEL ELECTRICAL ENGINEERS. 
at ee James Farrington, La Belle Iron Works, Steuben- 
ville, O. 

ASSOCIATION OF RAILWAY ELECTRICAL ENGINEERS. Sec- 
oe S Andreucetti, Chicago & Northwestern Railroad, Chi- 
cago, . 

ASSOCIATION OF RAILWAY TELEGRAPH SUPERINTEND- 
ENTS. Secretary, P. W. Drew, Minnesota, St. Paul & Sault 
Ste. Marie Railroad, Chicago, Ill. 

CALIFORNIA ELECTRIC RAILWAY ASSOCIATION. Secretary 
L. E. Pioda, Oak and Broderick Streets, San Francisco, Cal. ` ' 

CALIFORNIA STATE ASSOCIATION OF ELECTRICAL CON- 
TRACTORS. Secretary and treasurer, F. V. Meyers, 502-Grant 
Building, San Francisco, Cal. 

CANADIAN ELECTRICAL ASSOCIATION. Secretary, T. S. Young 
Confederation Life Building, Toronto, Canada. i 

CANADIAN STREET RAILWAY ASSOCIATION. 
Burrows, 157 Bay Street, Toronto, Canada. 

CENTRAL ELECTRIC RAILWAY ASSOCIATION. Secretary, A. 
L. Neeramer, Traction Terminal Building, Indianapolis, Ind. 

CENTRAL ELECTRIC TRAFFIC ASSOCIATION. Secretary, J. T. 
Brittson, Chicago, South Bend & Northern Indiana Railway 
Company, South Bend, Ind. 

CLEVELAND ELECTRICAL LEAGUE. Secretary, H. H. Cudmore 
Brilliant Electric Company, Cleveland, O. os 

COLORADO ELECTRIC CLUB. Secretary, C. F. Oehlmann, P. O 
Box 922, Denver, Colo. ’ l 

CCLORADO ELECTRIC LIGHT, POWER AND RAILWAY ASSO- 
CIATION. Secretary, F. D. Morris. Colorado Springs, Colo. 

CONNECICUT STATE STREET RAILWAY ASSOCIATION. Sec- 
retary, F. W. Poole, Bridgeport, Conn. 

ELECTRIC CLUB OF CHICAGO. Secretary, N. F. Obright, 1825 
American Trust Building, Chicago. Ill. l 

ELECTRJC VEHICLE AND CENTRAL STATION ASSOCIATION 
Secretary, H. T. Sands, 133 Pleasant Street, Malden, Mass. l 

ELECTRIC VEHICLE ASSOCIATION OF AMERICA. Secretary 
C. E. Firestone. Columbus Buggy Company, Columbus, O. ' 

ELECTRICAL CLUB OF CALIFORNIA. Secretary, Russell D. Hol- 
abird, Argonaut Hotel, San Francisco, Cal. 

ELECTRICAL CONTRACTORS’ ASSOCIATION OF INDIANA. Sec- 
retary, George Skillman, Indianapolis, Ind. 

ea a A CONTRACTORS’ ASSOCIATION OF NEW YORK 
STATE. Secretary, George William Russell, Jr., 25 $ = 
second Street, New York, N. Y. ieee 

ELECTRICAL CONTRACTORS’ ASSOCIATION OF STATE OF 
MISSOURI. Secretary, Ernest S. Cowie, 1613 Grand Avenue 
Kansas City. Mo. i 

ELECTRICAL CREDIT ASSOCIATION OF CANADA. LIMITED. 
Secretary, William R. Staveley, Royal Insurance Building, Mon- 
treal, Canada. 

ELECTRICAL CREDIT ASSOCIATION OF CHICAGO. Secretary 
Frederic P. Vose, 1343 Marquette Building, Chicago, Ill. 

ELECTRICAL CREDIT ASSOCIATION OF PHILADELPHIA. Sec- 
retary, John W. Crum, 1324 Land Title Building, Philadelphia, 
Pa. . 

ELECTRICAL CREDIT ASSOCIATION OF THE PACIFIC COAST. 
Secretary, Albert H. Elliott, Harding Building, San Francisco, 
Cal. 

ELECTRICAL CREDIT SOCIETY OF NEW YORK. 
Franz Neilson, 80 Wall Street. New York, N. Y. 
EMPIRE STATE GAS AND ELECTRIC ASSOCIATION. Secretary. 
Charles H. B. Chapin, 29 West Thirty-ninth Street, New York, 

N. Y. 


Secretary, Acton 


Secretary, 
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ENGINEERING SOCIETY OF WISCONSIN. Secretary, W. G. 
Kerchoffer, 32 Vroman Building. Madison, Wis. 

ENGINEERS’ CLUB OF PHILADELPHIA. Secretary, W. P. Tay- 
lor, Philadelphia, Pa. 

ENGINEERS’ SOCIETY OF MILWAUKEE. Secretary, R. H. Pink- 
ley, Plankington House, Milwaukee, Wis. 

ENGINEERS’ SOCIETY OF WESTERN PENNSYLVANIA. Secre- 
tary, Elmer K. Hiles. 2511 Oliver Building, Pittsburg, Pa. 

FLORIDA ELECTRIC LIGHT AND POWER ASSOCIATION. Sec- 
retary, H. C. Adams, West Palm Beach, Fla. 

FRANKLIN INSTITUTE. Secretary, R. B. Owens, 15 South Sev- 
enth Street, Philadelphia, Pa. 

GEORGIA SECTION NATIONAL ELECTRIC LIGHT ASSOCIA- 
TION. Secretary, H. M. Corse, Columbus, Ga. 

ILLINOIS ELECTRICAL CONTRACTORS’ ASSOCIATION. Secre- 
tary, M.eN. Bloomenthal, Chicago, Il. 

ILLINOIS INDEPENDENT TELEPHONE ASSOCIATION. Secre- 
tary, C. A. Camp, Henry, III. 

ILLINOIS STATE ELECTRICAL ASSOCIATION. Secretary, H. E. 
Chubbuck, Mayer Building. Peoria, Ill. 

ILLUMINATING CLUB OF ST. PAUL. Secretary, Clovis M. Con- 
verse, 303 North Snelling Avenue, St. Paul, Minn. 

ILLUMINATING ENGINEERING SOCIETY. Secretary. Preston 
S. Millar, Engineering Societies Building, 33 West Thirty-ninth 
Street, New York, N. Y. 

INDEPENDENT TELEPHONE ASSOCIATION OF MISSISSIPPI. 
Secretary and treasurer, J. B. Shannon, New Albany, Miss. 
INDEPENDENT TELEPHONE ASSOCIATION OF TEXAS AND 

LOUISIANA. Secretary, C. A. Shock, Sherman, Tex. 

INDIANA ELECTRIC LIGHT ASSOCIATION. Secretary, J. V. Zart- 
man, Indianapolis, Ind. 

INDIANA ENGINEERING SOCIETY. Secretary, Chas. Brassmann, 
43 Union Trust Building, Indianapolis, Ind. 

INDIANA INDEPENDENT TELEPHONE ASSOCIATION. Secre- 
tary, Walter J. Uhl, Logansport, Ind. 

INTERNATIONAL ASSOCIATION OF MUNICIPAL ELECTRI- 
CIANS. Secretary, Frank P. Foster, Corning, N. Y. 

JOWA ELECTRICAL ASSOCIATION. Secretary, A. W. Zahm, 
Mason City, Iowa. 

IOWA INDEPENDENT TELEPHONE ASSOCIATION. Secretary, 
W. J. Thill, Des Moines, Iowa. 

IOWA STREET AND INTERURBAN RAILWAY ASSOCIATION. 
Secretary, H. E. Weeks, Davenport, Iowa. 

KANSAS GAS, WATER, ELECTRIC LIGHT AND STREET RAIL- 
WAY ASSOCIATION. Secretary, James D. Nicholson, Newton, 
Kans. 

KENTUCKY INDEPENDENT TELEPHONE ASSOCIATION. Sec- 
retary, W. G. Turpin, Henderson, Ky. 

MAINE ELECTRICAL ASSOCIATION. Secretary, F. D. Gordon, 
Lewiston, Me. 

MAINE INDEPENDENT TELEPHONE ASSOCIATION. Secretary, 
M. E. Crow, Houlton, Me. 

MASSACHUSETTS ELECTRIC LIGHTING ASSOCIATION. Secre- 
tary, M. L. Fahey, 84 State Street, Boston, Mass. l 

MASSACHUSETTS STREET RAILWAY ASSOCIATION. Secre- 
tary, Charles S. Clark, 70 Kilby Street, Boston, Mass. 

MASTER CAR BUILDERS’ ASSOCIATION. Secretary, J. W. Tay- 
lor, 390 Old Colony Building, Chicago, Ill. 

MICHIGAN ELECTRIC ASSOCIATION. Secretary and treasurer, 
Herbert Silvester, Detroit, Mich. 

MICHIGAN INDEPENDENT TELEPHONE ASSOCIATION. Secre- 
tary, A. A. Burch, Battle Creek, Mich. 

MINNESOTA ELECTRICAL ASSOCIATION. Secretary-treasurer, 
E. T. Street, Northern Heating & Electric Company, St. Paul, 
Minn. 


MISSISSIPPI ELECTRIC ASSOCIATION. Secretary, A. H. Jones, 
McComb, Miss. 

MISSOURI ELECTRIC. GAS, STREET RAILWAY AND WATER 
WORKS ASSOCIATION. Secretary, N. J. Cunningham, Spring- 
field, Mo. 

MISSOURI INDEPENDENT TELEPHONE ASSOCIATION. Secre- 
tary, George W. Schwerer, Windsor, Mo. 

MUNICIPAL LIGHTING ASSOCIATION OF MASSACHUSETTS. 
Secretary, J. C. Norcross, Reading, Mass. 

NATIONAL ACADEMY OF SCIENCES. Secretary, Arnold Hague, 
United States Geological Survey. Washington, D. C. 

NATIONAL ARM, PIN AND BRACKET ASSOCIATION. Secretary, 
J. B. Magers, Madison, Ind. 

NATIONAL ASSOCIATION OF COTTON MANUFACTURERS. 
Secretary, C. J. H. Woodbury, Boston, Mass. 

NATIONAL DISTRICT HEATING ASSOCIATION. Secretary, D. L. 
Gaskill. Greenville, O. 

NATIONAL ELECTRIC CREDIT ASSOCIATION. Secretary, Fred- 
erie P. Vose, 1343 Marquette Building, Chicago. Il. 

NATIONAL ELECTRIC LIGHT ASSOCIATION. Secretary, T. C. 
Martin, 33 West Thirty-ninth Street, New York. N. Y. 

NATIONAL ELECTRICAL CONTRACTORS ASSOCIATION OF 
THE UNITED STATES. Secretary, N. H. Morton, 41 Martin 
Building, Utica. N. Y. 

NATIONAL ELECTRICAL INSPECTORS) ASSOCIATION, 
tary, T. H. Day, 27 Pine Street. Hartford, Conn. 

NATIONAL FIRE PROTECTION ASSOCIATION. Secretary, 
Franklin H. Wentworth, 87 Milk Street, Boston, Mass. 


Secre- 
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NATIONAL GAS AND GASOLINE ENGINE TRADES ASSOCIA- 
TION. Secretary, Albert Stritmatter, Cincinnati, O. 

NATIONAL INDEPENDENT TELEPHONE ASSOCIATION. Secre- 
tary, J. B. Ware, McCormick Building, Chicago, Ill. 

NATIONAL ISOLATED PLANT ASSOCIATION. Secretary, E. D. 
Fieux, Wing Manufacturing Company, New York City. 

NEBRASKA ASSOCIATION OF INDEPENDENT TELEPHONE 
COMPANIES. Secretary, Charles H. Hood, Lincoln, Neb. 

NEBRASKA ELECTRICAL ASSOCIATION. Secretary, S. J. Bell, 
David City, Neb. 

NEW ENGLAND ELECTRICAL CREDIT ASSOCIATION. Alton F. 
Tupper, 84 State Street, Boston, Mass. 

NEW ENGLAND SECTION, NATIONAL ELECTRIC LIGHT ASSO- 
CIATION. Secretary, L. D. Gibbs, 39 Boylston Street, Boston, 
Mass. 

NEW ENGLAND STREET RAILWAY CLUB. Secretary, John J. 
Lane, 12 Pear! Street, Boston, Mass. 

NEW YORK ELECTRICAL SOCIETY. Secretary, G. H. Guy, Engi- 
neering Societies Building, 29 Thirty-ninth Street, New York, 
N. Y. 


NEW YORK RAILROAD CLUB. Secretary, H. D. Vote, 95 Liberty 
Street, New York, N. Y. 

NEW YORK STATE INDEPENDENT TELEPHONE ASSOCIA- 
TION. Secretary, R. Max Eaton, Niagara Falls, N. Y. 

NORTH DAKOTA INDEPENDENT TELEPHONE ASSOCIATION. 
Secretary and treasurer, L. C. Kane, Kensal, N. D. 

NORTHWEST ELECTRIC LIGHT AND POWER ASSOCIATION. 
Secretary, N. W. Brockett, Cataract Building, Seattle, Wash. 

OHIO ELECTRIC LIGHT ASSOCIATION. Secretary, D. L. Gaskill, 
Greenville, O. 

OHIO INDEPENDENT TELEPHONE ASSOCIATION. Secretary, 
Ralph Reamer, Columbus, O. 

OHIO SOCIETY OF MECHANICAL, ELECTRICAL AND STEAM 
ENGINEERS. Secretary, F. E. Sanborn, Ohio State University, 
Columbus, O. 

OKLAHOMA ELECTRIC LIGHT, RAILWAY AND GAS ASSOCIA- 
TION. Secretary, Galen Crow, Guthrie, Okla. 

OLD-TIME TELEGRAPHERS' AND HISTORICAL ASSOCIATION. 
Secretary, Frank J. Sherrer, 195 Broadway, New York, N. Y. 
ORDER OF THE REJUVENATED SONS OF JOVE. Mercury, Roy 

M. Van Vliet, Monadnock Block, Chicago, Ill. 

PACIFIC COAST ELECTRIC VEHICLE ASSOCIATION, Secretary, 
A. H. Halloran, 901 Atlas Building. San Francisco, Cal. 

PENNSYLVANIA ELECTRICAL ASSOCIATION. Secretary, Van 
Dusen Rickert, Pottsville, Pa. 

PENNSYLVANIA STATE INDEPENDENT TELEPHONE ASSO- 
CIATION. Secretary, H. E. Bradley, 135 South Second Street, 
Philadelphia, Pa. 

PENNSYLVANIA STATE STREET RAILWAY ASSOCIATION. 
Secretary, Charles H. Smith, Lebanon, Pa. 

PHILADELPHIA ELECTRICAL CONTRACTORS’ ASSOCIATION. 
Secretary, M. G. Sellers, Philadelphia, Pa. 

PIKE’S PEAK POLYTECHNIC SOCIETY. Secretary, E. A. Sawyer, 
Colorado Springs, Colo. 

PITTSBURG ELECTRIC BOOSTERS’ CLUB. Recording Watt- 
meter, O. R. Rombach, 919 Liberty Avenue, Pittsburg, Pa. 
RAILWAY . ELECTRIC SUPPLY MANUFACTURERS’ ASSOCIA- 
TION. Secretary, J. Scribner, General Electric Company, Chi- 

cago, Ill. 


RAILWAY SIGNAL ASSOCIATION. Secretary, C. C. Rosenberg, 
Bethlehem, Pa. 

SOCIETY FOR THE PROMOTION OF ENGINEERING EDUCA- 
TION. Secretary, H. H. Norris, Cornell University, Ithaca, N. Y. 

SOCIETY OF THE UNITED STATES MILITARY TELEGRAPH 
CORPS. Secretary, David H. Bates, 658 Broadway, New York, 
N. Y. 

SOCIETY OF AUTOMOBILE ENGINEERS. Secretary, Alexander 
Churchward, 30 Church Street, New York, N. Y. 

SOCIETY OF WIRELESS TELEGRAPH ENGINEERS. Secretary, 
E. D. Forbes, 96 Franklin Street, South Framingham. Mass. 
SOUTH DAKOTA INDEPENDENT TELEPHONE ASSOCIATION. 

Secretary-treasurer, E. R. Buck. Hudson, S. D. 

SOUTHWESTERN ELECTRICAL AND GAS ASSOCIATION. Sec- 
retary, D. G. Fisher, Dallas, Tex. 

STREET RAILWAY ASSOCIATION OF THE STATE OF NEW 
YORK. Secretary, J. H. Pardee, J. G. White & Company, New 
York, N. Y. 

TELEPHONE SOCIETY OF NEW YORK. Secretary. T. H. Law- 
rence, Eighteenth Street and Irving Place, New York. N. Y. 
TEXAS INDEPENDENT TELEPHONE ASSOCIATION. Secretary, 

Leon Spencer, Gainesville, Tex. 

UNDERWRITERS’ NATIONAL ELECTRICAL ASSOCIATION. 
Secretary Electrical Committee, C. M. Goddard, 141 Milk Street. 
Boston, Mass. 

UTAH SOCIETY OF ENGINEERS. Secretary, W. C. Ebaugh, Uni- 
versity of Utah, Salt Lake City, Utah. 

VERMONT AND NEW HAMPSHIRE INDEPENDENT TELE- 
PHONE ASSOCIATION. Secretary-treasurer, E. B. Seeley, St. 
Johnsburg. Vt. 


VERMONT ELECTRICAL ASSOCIATION. Secretary, A. B. Mars- 
den. Manchester, Vt. 


WASHINGTON SOCIETY OF ENGINEERS. John C. Hoyt, 1330: 
F Street, Washington, D. C. 


August 12, 1911 


WESTERN ASSOCIATION OF ELECTRICAL INSPECTORS. Sec- 
retary, W. S. Boyd, 76 West Monroe Street, Ohicago, Ill. 

WESTERN SOCIETY OF ENGINEERS. Secretary, J. H. Warder, 
Monadnock Block, Chicago, Ill. 

WIRELESS INSTITUTE. Secretary, Sidney L. Williams, Room 
1909, 42 Broadway, New York, N. Y. 

WISCUNSIN ELECTRICAL ASSOCIATION. Secretary, George Alli- 
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son, Milwaukee Electric Railway & Light Company, Milwaukee, 
Wis. 


WISCONSIN INDEPENDENT TELEPHONE ASSOCIATION. Sec- 


retary, J. C. Crowley, Jr., Superior, Wis. 


WISCONSIN STATE TELEPHONE ASSOCIATION. Secretary, 


Paul J. Weirich, Monroe, Wis. 


RECORD OF ELECTRICAL PATENTS. 


Issued (United States Patent Office) August 1, 1911. 


999,196. APPLIANCE FOR PREVENTING FRAUD IN CONNEC- 
TION WITH ELECTRICITY-METERS. Giacomo Berardi, 
Genoa, Italy. Filed Aug. 21, 1909. An attempt to tamper with 
the meter by means of a magnet causes two contacts to come 
together in a short circuit, which opens the main switch. 


John Rawson Pennington, Chicago. Ill, assignors to Draper- 
Latham Magneto Co., New York, N. Y. Filed Jan. 20, 1910. 
Comprises an annular series of generating coils and a rotary 
member carrying a series of permanent magnets having their 
ends bent to point inwardly toward the coils and their end 


999,216. PHOTOGRAPHIC-PRINTING APPARATUS. William F. faces arranged in proximity to the coil ends. 
Folmer, Rochester, N. Y., assignor to Eastman Kodak Co., Ro- 999,340. ARC-LAMP. Oscar A. Ross, Chicago, Ill, assignor to 
chester, N. Y. Filed Apr. 10, 1909. A mercury-vapor lamp Albert H. Meads, Chicago, Ill. Filed May 29, 1902. The upper 
is mounted in a tiltable casing, which normally holds the lamp electrode feeds between wto parallel rods. An electromagnet 
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999,245.—FEEDER-REGULATING 
TRANSFORMER. 


in a vertical position, but which allows the lamp to be turned 
to oo starting and inclined operating positions when 
needed. 


999.234. ELECTRIC LAMP SOCKET. Frederick A. Lavercombe, 
Newport, Ky. Filed July 23, 1909. A keyed socket contains 
a porcelain plug core. 


999,235. PROCESS FOR THE PRODUCTION OF TUNGSTEN 
FILAMENTS. Anton Lederer, Atzgersdorf, near Vienna, Aus- 
tria-Hungary, assignor to Westinghouse Lamp Co., Bloomfield, 
N. J. Filed June 10, 1908. Renewed Jan. 17, 1911. This 
process for obtaining a plastic mass suitable for squirting 
filaments of pure tungsten, consists in reducing an oxide of 
tungsten by means of zinc at a red heat, treating the product 
with acid, washing and subsequently concentrating to the re- 
quired consistency. 


999,241. HEATING AND DRYING MACHINE. Frank P. Mies, 
Chicago, Ill. Filed May 16, 1910. Comprises a rectangular 
Main casing, provided with an air opening on one side, an 
electric motor within this casing, a circular fan casing within 
the main casing provided with a tangential extension opening, 
a fan connected to the motor, and a heating device secured to 
the rear peripheral wall in the fan casing to heat the air 
passing through. 


999,245. FEEDER-REGULATING TRANSFORMER. George Spen- 
cer Neeley, St. ‘Louis, Mo. Filed Aug. 27, 1909. An auto- 
transformer has its secondary winding brought out to a number 
of contacts on the are of a circle. A movable contact arm is 
arranged so that it opens the primary circuit at the same time 
that all the sections of the secondary have been cut out. 


999,298. ELECTRIC SAFETY LAMP. Bruno Christiansen, Cologne- 
Sulz, Germany. Filed Apr. 4, 1911. Contains a storage battery 
above which is a crosshead with a lamp at the top. Turning 
the cross head either way closes the lamp circuit. 


999,312. TROLLEY-SWITCH FOR STATION-INDICATORS AND 
THE LIKE. Orlando E. Kellum, Los Angeles, Cal., assignor to 
National Street & Station Indicator Co., Los Angeles, Cal. Filed 
Nov. 23, 1910. On each side of the trolley ear is a downwardly 
and outwardly extending arm with an inward upturned exten- 
sion at the bottom forming a contact point. The trolley pole 
Carries a contact device below the trolley wheel which is 
adapted to ride over the pair of contacts and thus close the 
Indicator circuit. 


999.335. MAGNETO-GENERATOR. William D Penninzton and 


Vee LY i- 


999,543.—OSCILLATOR FOR UNDAMPED 
WAVES. 


999,414. HIGH-TENSION STRAIN INSULATOR. 


999,690.—SYSTEM OF DISTRIBUTION. 


operates a clutch that has projections fitting into elongated 
slots in the rods. 


999,343. SPARK-PLUG. Albert Schmidt, Flint, Mich., assignor to 


Champion Ignition Co., Flint, Mich. Filed July 26, 1909. Relates 
to details of construction. 


999,367. CALL SYSTEM FOR TELEPHONE CIRCUITS. Joseph 


J. Garf, Scranton, Pa. Filed May 26, 1910. A selective sig- 
naling system for party lines. 


Louis Stein- 
berger, New York, N. Y. Filed Feb, 18, 1910. The body of the 
insulator has two V-shaped longitudinal slots whose planes are 
at right angles and which contain steel tension hooks that 
interlace and have a hook at the outer ends of their legs, 


999,421. ELECTRIC IRON. Albert Wicks, Guelph, Ontario, Canada, 


assignor, of one-half to Norman A. Wicks and one-half to Harry 
J. Compton, Woodstock, Ill. Filed Mar. 16, 1911. The base of 
the iron has a cavity into which the heating element fits. On 
top of this is a heat-retaining core. 


999,441. RADIATOR-SECTION. Frederick A. Feldkamp, Union. 


N. J., assignor to Electrolytic Products Co. Filed Oct. 28, 1909. 
a hollow one-piece honeycomb automobile radiator-section pro- 
vided with a multiplicity of minute air passages, the walls of 
which are of uniform thickness throughout, which thickness 
is produced by electrolytically depositing metal upon a core 
or pattern, first by directing the depositing current from an 
exterior anode to produce a deposition within a multiplicity of 
holes in the core, and secondly, by directing the depositing 
current from the anode to produce a deposition upon the 
whole surface of the core and upon the electrolytic deposition 
of metal within the holes. 


999.444. ELECTRIC SIGNALING SYSTEM FOR RAILWAYS. 


Thomas M. Freeble, Rochester, Pa., assignor to Freeble Auto- 
matic Stop & Cab Signal Co., Pittsburg, Pa. Filed June 21, 
1909. A block signal system with an auxiliary sectional con- 
ductor on which bears a contact arm attached to the locomo- 
tive. In the latter are lamp signals and electromagnetic 
means for closing the throttle and applying the brakes. 


999,505. COMPOSITE TELEPHONE AND TELEGRAPH SYSTEM. 


Oscar M. Leich, Genoa, Iil., assignor to Cracraft-Leich Electric 
Co., Genoa, Ill. Filed June 19, 1908. Includes both telephone 
and telegraphic instruments in series on the same single 
grounded line and adapted for simultaneous use. 


999,520. SAFETY DEVICE FOR REVERSIBLE WINDING OR 
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HAULING PLANTS. William Philip, Germinston, Transvaal. 
Filed Aug. 30, 1909. An electric signal-controlling device is 


actuated when the skip reaches a predetermined point near 
the end of its travel. 


999.521. BINDING-BLOCK FOR TERMINAL WIRES. Clarence 
D. Platt, Bridgeport, Conn. Filed May 7, 1910. Combined with 
a cap having a perforation for the passage of electric wires, 
is a free block of insulating material arranged to clamp the 
separate wires to the cap. 


999,534. MULTIPLE-UNIT COIL. Ernest C. Wilcox, Meriden, Conn., 
assignor to Connecticut Telephone & Electric Co., Meriden, 
Conn. Filed Jan. 10, 1910. Includes a number of induction 
coils in the same casing. The primaries have a common con- 


nection and are in circuit with either one of a duplicate set 
of vibrators, 


999.541. ELECTRICALLY HEATED FLATIRON. Raymond W. 
Baker, New York, N. Y., Victor L. King, Woadridge, N. J., and 
Herschel C. Parker, New York, N. Y., assignors to Parker- 
Clark Electric Co., New York, N. Y. Filed Dec. 29, 1909. A 
hollow flatiron having an insulating block therein, the surface 
of which next the face of the iron being chambered, a thin 
non-conducting strip between the chamber and the face of the 
fron, an open-air-glowing filament supported in the chamber 
and near the non-conducting strip, and electrical connections 
for the filament. 

999,543. APPARATUS FOR PRODUCING UNDAMPED ELEC- 
TRICAL OSCILLATIONS. Edgar S. Beck, Treichlers, Pa. 
Filed Jan. 28, 1910. Consists of a container holding a liquid, 
a negative electrode having a blunt terminal and a positive 
electrode having a pointed terminal slightly submerged in the 
liquid and disposed opposite the negative, a source of con- 
tinuous current connected with the electrodes, and an alter- 
nating circuit including the electrodes and also inductance 
and capacity. 

999,565. VIBRATOR FOR INDUCTION-COILS. Edward B. Jacob- 
son, Pittsfield, Mass., assignor to Jacobson-Brandow Co., Pitts- 
field, Mass. Filed Aug. 31, 1910. Relates to a method of ad- 
justment of the vibrating element. 

999568. ELECTROLYTE AND METHOD OF DEPOSITING ZINC. 
Edward Frank Kern, Knoxville, Tenn., assignor of one-half to 
Percy S. Brown, New York, N. Y. Filed Dec. 18, 1909. Consists 
in electrolyzing a solution containing chloride of inc, chloride 
of aluminum, chloride of sodium and grape sugar. | 

999,578. ELECTRIC-CONTROLLER. Louis A. de Mayo, New York, 
N. Y. Filed Mar. 20, 1909. A form of overload release which 
releases the arm of the motor-starting box when excess current 
flows through the release magnet coil. 

999,581. PRESSING IRONS. Frederick A. Mills, New York, N. 
Y. Filed Aug. 18, 1908. A pair of box-like irons, one of which 
contains on electric heating element, is adapted to be pivoted 
face to face, a spring pressing them together. 

999,586. ELECTRIC FURNACE. Harry Pauling, Gelsenkirchen, 
Germany, assignor to Salpetersaure Industrie-Gesellschaft, Gel- 
senkirchen, Germany. Filed Mar. 17, 1909. Comprises an elec- 
trode chamber, a pair of electrodes suitably positioned therein, 
and a number of alternately disposed air inlets and gas outlets 
between the electrodes. 

999,587. ELECTRIC FURNACE FOR TREATING GASES. Harry 
Pauling, Gelsenkirchen, Germany. Filed Mar. 27, 1911. A fur- 
nace wall having its surface next the electric flame subdivided 
into a number of separate elements by a network of connected 
passages extending to a depth in said wall at which the latter 
does not become heated sufficiently to be electrically con- 
ductive. ` 

999,618. ELECTRIC COOKER. Lee Yancey and Jacob W. Luppold, 
Denver, Colo. Filed Feb. 21, 1911. Consists of an oven with 
heat-insulating walls and an electric heating element at the 
base of the oven. 

999.624. TROLLEY. Richard Black, Cannonsburg, Pa. Filed July 
26, 1910. An oblique trolley pole has a horizontal arm with an 
elbow and shank at its lower end fitting into a vertical tubular 
socket in the car to permit of reversal. 

999,655. ELECTROLYTE FOR DEPOSITING ZINC. Edward F. 
Kern, New York, N. Y., assignor of one-half to Percy S. Brown, 
New York, N. Y. Filed Oct. 11, 1910. Comprises chloride of 
zine and a double chloride of aluminum and sodium. 

999.683. INSULATOR. Addison B. Tinsley, Anstead, W. Va. Filed 
Mar. 1, 1910. Two porcelain insulating blocks with wire grooves 
between them are clamped between two standards. 

999,690. SYSTEM OF ELECTRICAL DISTRIBUTION. Joseph 
Lester Woodbridge, Philadelphia, Pa. Filed June 19, 1909. 
Associated with a storage battery for floating on an alter- 
ating-current system is a rotary converter and a booster. For 
the field of the latter a special motor-driven regulator is pro- 
vided. 

999,694. AUTOMATIC MACHINE FOR STRIPPING AND RE- 
COVERING WIRE. James H. E. Branson, Philadelphia, Pa. 
Filed Feb. 25, 1911. Comprising a series of staggered bolts 
extending from a plate, the bolts having threads engaging the 
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insulation to riv the same from the wire. combined with means 


to scrape or cl@éan the wire and means to apply a fillet, strip or 
tape to the wire. 


999,710. CONSTANT-TEMPERATURE BATH. Thomas B. Freas, 
Chicago, Ill, assignor to V. Weber & Co., Chicago, Ill. Filed 
Sept. 1, 1909. Includes an electric heater, electromagnetic 
means for operating its switch, thermoresponsive means sub- 
ject to the temperature of the bath for controlling the circuit 
through the electromagnet, an auxiliary heater, and thermore- 
sponsive means subject to the temperature of the surrounding 
air for controlling it. 

999,719. ELECTRIC-FURNACE ELECTRODE. Carl Hering, Phil- 
adelphia, Pa. Original application filed July 6, 1909. Divided 
and this application filed Feb. 17, 1911. An electrode having 
such length and cross section that the furnace current flowing 
through it raises the electrode at its furnace end by its own 
resistance to a temperature equal to furnace temperature. 

999,720. ELECTRIC FURNACE. Carl Hering, Philadelphia, Pa. 
Original application filed Feb. 17, 1911. Divided and this appli- 
cation filed May 2, 1911. Is provided with a resistor, a number 
of electrodes electrically communicating with it, and an in- 
sulating dividing wall between the electrodes, the latter being 
proportioned for minimum electrode loss whereby the distance 
between the electrodes is small and the area inclosed by the 
furnace circuit is small and the power-factor great when al- 
ternating current is passed through. 


PATENTS THAT HAVE EXPIRED. 


Following is a list of the electrical patents (issued by the 
United States Patent Office), that expired August 1, 1911: 
523,897. ELECTRIC-WELDING MACHINE. Hermann Lemp, 

Lynn, Mass. 

523,986. PROCESS OF ELECTRIC METAL WORKING. Hermann 

Lemp, Lynn, and Walter S. Moody, Chelsea, Mass. 
bore ELECTRICAL MOTOR. Henry B. Porter, 


523,998. DYNAMO-ELECTRIC 
Lynn, Mass. 


sae oY aaa aaa LAMP. George G. Stout, Parkersburg, 
. Va. 


524,009. TELEPHONE ANNUNCIATOR AND CALL-BELL. Fred- 
erick G. Warrell, Philadelphia, Pa. 

eer ELECTRIC MOTOR. Frederick C. Whitmore, Lynn, 

ass. i 

524,017. TROLLEY FOR ELECTRIC CARS. George C. Bourde- 
reaux, Peoria, Ill. 

524,020. DYNAMO-ELECTRIC MACHINE. Rudolf Eickemeyer, 
Yonkers, N. Y. 


524,025. CONDUIT ELECTRIC RAILWAY. Rudolph M. Hunter, 
Philadelphia, Pa. 


A RAILWAY SIGNALING DEVICE. William Daves, Jersey 
ity, N. J. 


524,044. ELECTRIC PUMP. Frank W. Merritt and Arthur R. Roe, 
Duluth, Minn. 

524,062. ELECTRIC HEATER. Jesse P. Kester, La Grange, Ill. 

524,066. WATERPROOF INSULATED ELECTRIC CONDUCTOR. 
Duncan MacFarlin, Philadelphia, Pa. 

524,075. REFLECTOR FOR ELECTRIC OR OTHER LAMPS. 
Ernest Tilmann, New York, N. Y. l 

TOA S ee ee FOR LAMPS. Ernest Tilmann, New York, 

524,100. SUPPORTING-INSULATOR FOR ELECTRIC WIRES. 
Lauren S, Beardsley, Naugatuck, Conn. 

524,109. ROSETTE FOR ELECTRIC-LIGHT WIRES. 
Hammond, Boston, Mass. 

524,116. ELECTRIC-ARCGC LAMP. William S. Pendleton, 
York, N. Y. 


024,119. DYNAMO-ELECTRIC MACHINE. William B. Sayers, 
Glasgow, Scotland. 

924,120. ELECTRIC HAND APPLIANCE FOR MASSAGE. An- 
drew J. Speare, Thayer, Mo. 

524,136. REGULATOR FOR DYNAMO-ELECTRIC MACHINES. 
Thomas A. Edison, Menlo Park, N. J. 

624,156. THERMO-ELECTRIC VOLATIZING OBTUNDER. Otto 
B. Bachman, Minneapolis, Minn. 

524,165. CIRCUIT-BREAKER FOR ELECTROTHERAPEUTI 
APPARATUS. Louis W. Downes, Providence, R. I. 


New York, 


MACHINE. Gustafrennerfelt, 


Charles 


New 


524,168. GUARD FOR GLOBES OF ELECTRIC LIGHTS OR 
LAMPS. John C. Galster, Philadelphia, Pa. 
524,172. 


VARIABLE-RESISTANCE MEDIUM FOR TELEPHONES. 
William W. Jacques, Newton, Mass. 


524.173. VARIABLE RESISTANCE MEDIUM FOR TELE- 
PHONES. Wilham W. Jacques, Newton, Mass. 


524,188. ELECTRIC TRANSFORMER. 


James J. Wood, Fort 
Wayne, Ind. 


524,202. EuL TRIC SIGNAL FOR STEAMBOATS. Robert H. 
Gruschow, Chicago, Il. 
524,250. ELECTRIC SASH-BALANCE. William C. Hodgkins, 


Washington. D. C. 


524,282. ELECTRIC-RAILWAY POLE-RATCHET. Thomas J. Mc- 
Tighe, New York, N. Y. 
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ELECTRIC POWER SALES IN MANUFACTURING 


BUILDINGS. 

One of the most attractive fields for central-station 
power service is found in modern buildings occupied by 
varied manufacturing plants of relatively small capacity. 
Much good work has been accomplished in introducing elec- 
tricity into this class of applications. The reasons are not 
far to seek, since the majority of rented buildings occupied 
by small manufacturers are usually supplied with power 
from an inefficient plant, and the cases are few indeed where 
the losses in belting and shafting are not almost as large if 
not larger than the amount of power actually used by the 
tenants in a productive way. Where the same owner con- 
trols several factory buildings grouped together within a 
block or so of the local steam plant, the opportunities for 
the introduction of the electric motor, fed from central-sta- 
tion mains, are very attractive. 

A typical case of this kind drawn from the practice of a 
station serving a manufacturing city contains several sug- 
gestive points. The real-estate interests concerned owned. 
five buildings grouped together in a single block, the total 
contents being about 821,000 cubic feet, about 760,000 cubice 
feet being heated by live and exhaust steam. Heating, power 
and lighting service were supplied to the tenants from a 
100-horsepower boiler plant, with a 14-by-42-inch Harris-Cor- 
liss engine. The engine was about twenty years old, and its 
load was carried on two belts, with jack shafts scattered 
through the structures for the service of the various tenants. 
Careful tests made by the engineers of the local lighting com- 
pany showed that the average load on the engine was about 
eighty-seven horsepower, the friction load of the engine, 
belts and shafting at noon, when all shop operations were at 
a standstill, being fifty horsepower. 


Before determining the cost of central-station service, 
it was necessary to ascertain the annual cost of operating the 
existing steam plant, including every item of expense which 
could properly be assigned to it. The engineers’ examina- 
tion showed that the boiler and engine were inadequate for 
the work required of them, it being clear that the existing 
load could not long be carried without a breakdown which 
might entail great loss of property, loss of production, and 
possibly loss of life. The boiler was thirteen years old, and 
its steam pressure had been reduced to ninety-five pounds 
on account of the danger of running at higher pressure, 
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with the prospect of another reduction being enforced by the 
insurance interests in the near future. In getting at the 
value of the existing plant, so as to apportion the fixed 
charges, the engine investment was taken at the original 
cost, or $2,900, the boiler being figured at half its cost, or 
$1,000, and the junk value of belts, shafts and pulleys was 
determined to be $400. The second-hand value of the old 
engine, $400, was deducted, leaving $3,900 as the present 
value of the plant. | 

Interest on the plant at five per cent totaled $195; de- 
preciation at eight per cent on the boiler and five per cent 
on the balance of the plant figured $225 ; insurance and taxes 
on the power-producing equipment came to $75; repairs and 
renewals, drawn from plant records, came to $730; coal cost, 
$3,640 ; water cost, $350 for steam purposes only; labor cost 
reached $1,872; oil and waste, $118; removal of ashes, $150; 
and sundries at $50 brought the total cost of service to 
$7,425 per year, or about $20 per day. The cost determina- 
tion did not include insurance on the buildings, upkeep of 
these, the cost of managing the property, water, taxes or mis- 
cellaneous expense accruing from their occupancy. The 
force required to run the plant consisted of one engineer at 
$21 per week, one night man at $10 per week, and one day 
fireman at $12 per week. The foregoing percentages were 
applied to the plant only after a long study of the com- 
pany’s experience in other cases of the same kind, and were 
accepted by the plant owners as reasonable in relation to the 
conditions prevailing. 

Central-station service was installed in these buildings 
on the basis of an estimated yearly consumption of 164,700 
kilowatt-hours, costing the owners of the property, at 2.6 
cenis per unit, $4,282. The total cost of maintaining the 
service came to $6,454 per year, and this included fixed 
charges upon the boiler and motor installations, fuel, sun- 
dries, labor, ete., in addition to the bills of the lighting com- 
pany. Substantial savings were found to be possible by the 
use of electricity. Five motors aggregating 8.6 horsepower 
were originally at work in the plant, and it was found nec- 
essary to purchase five more motors having a total capacity 
of 92.5 horsepower, costing $1,278 at the factory. The mo- 
tors were required to deliver about twenty-five horsepower 
less than that indicated by the steam engine, and their cost, 
in place, was $1,078, the net cost of replacing the belted 
equipment and engine by motor being $778, allowing for the 
salvage of the former. Thus the total investment in heat 
and power-producing equipment with the motor drive came 
to $1,778, An allowance of five per cent for interest, and the 
same amount for depreciation on the entire plant—the boiler 
life being greatly increased by operation at low pressure— 
totaled $178. The principal items of expense left were coal, 
for heating only, $1,026, and labor, $800, the only force nec- 
essary being a fireman and millwright. Repairs and re- 
newals, sundries, water, oìl and waste, and the removal of 
ashes amounted to $168 and brought the total to $6,454 per 
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year, a saving of $971 per year. Incidental savings effected 
by the electric drive were two horsepower continuous fric- 
tion loss in the operation of saws, three horsepower by the 
elimination of a quarter-turn belt; one horsepower by the 
shortening of a main shaft; six horsepower by the elimina- 
tion of shaft distortion, and other small amounts through the 
installation of clutches. The investigation showed that elec- 
tric power at 2.6 cents per kilowatt-hour could, under the 
conditions, compete successfully with a local plant purchas- 
ing coal at $4.50 per ton, give improved and more reliable 


service, and insure better production rates in the establish- 
ments of the tenants. 


NEW STANDARDIZATION RULES. 


The Standardization Rules of the American Institute 
of Electrical Engineers have been an undoubted help in the 
development of the electrical industry and a source of assist- 
ance to beth engineers and manufacturers. In order to be 
of the greatest value it is essential that they should be modi- 
fied from time to time in accordance with the latest devel- 
opments of science and industry, and a standing committee 
of the Institute gives almost constant attention to suggested 
amendments. i 

At the annual convention of the Institute in 1910, a re- ` 
vision of the rules was submitted for consideration and dis- 
cussion but no action was taken at that time. Since ther 
new material has been brought forward, and at the conven- 
tion in Chicago last June, final action was taken by the 
Board of Directors and the revised rules were adopted. 
These rules have been published in the issue of the Proceed- 
ings for August. Some of the new material has not had the 
benefit of general criticism and has probably suffered there- 
by. It is to be regretted that the entire list of ehanges was 
not submitted to the membership for critieism in accord- 
ance with the resolution adopted at the Jefferson conven- 
tion. 

The new material consists largely of definitions, al- 
though important changes are to be noted under ratings and 
in the appendices on photometry and temperature coeffi- 
cients. The latter have been revised in agreement with the 
latest investigations in this subject, and different values are 
now given for materials of different conductivity. It should 
be remembered also that a similar relation between tempera- 
ture coefficient and conductivity exists for other metals, such 
as aluminum, iron, etc., as well as for copper. 

Some of the definitions in the new code will not appeal 
to the reader as particularly helpful, as, for example, ‘‘two 
immediately succeeding half-waves constitute a eyele.’’ This 
will stimulate his gray matter, however, in the attempt to 
distinguish between a cycle and a wave. . 

The definition of form-factor is unfortunate in stating 
it to be the ratio of the effective value to the arithmetical 
mean value, taken without regard to sign. In the exceptional 
cases where a wave passes through the value zero more than 
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twice per cycle, this definition destroys the usefulness of the 
quantity under consideration. The form-factor is important 
because it connects the maximum value of magnetic flux 
which periodically links any coil with the electromotive 
force induced in the coil. In order to have this relation hold 
in all cases, it is necessary, as pointed out in these columns 
a year ago (August 27, 1910, page 407), to consider the 
algebraic average over a half period beginning with the value 
zero. If the numerical average be taken, the form-factor de- 
fined by it loses all significance in the special case above 
noted. 


SIGN LIGHTING. 


The use of tungsten lamps for sign lighting not only 
greatly reduces the cost of power but adds to the attractive- 
ness of the sign by reason of the quality of the light. The 
whiteness of a sign equipped with tungsten lamps contrasts 
very favorably with the yellowness of its neighbor which is 
burning carbon lamps, and as attractiveness is a leading 
feature in advertising, the importance of this element should 
not be neglected by those engaged in the installation of 
electric signs. 

Where the current supply is alternating it is usually 
preferable to make use of tungsten lamps of low voltage in 
connection with a transformer of suitable ratio. With a 
direct-current supply the reduction of the line voltage can- 
not be done in this way, and it becomes necessary to con- 
sider other means of utilizing a low-voltage lamp. Low- 
Voltage lamps are unquestionably better suited for sign pur- 
poses than those rated at usual line voltages. In all sign 
work it is preferable to use units of small candlepower, and 
to mount these close enough to give as great continuity to 
the lines of the sign as possible. Many signs are inadeqpate 
in this respect, the lighting units being so far separated that 
it is difficult to distinguish the letters. Lamps of low can- 
dlepower will naturally be of low voltage, and it becomes 
necessary on direct-current circuits to connect a number of 
lamps in series. There has been considerable trouble in the 
past from the operation of low-candlepower metal lamps in 
series, owing to the fact that the lamps chosen for series 
Operation have not been rated at exactly the same current 
and consequently burn-outs have been frequent, not only 
causing considerable expense for renewals but interfering 
very greatly with the satisfactory appearance of the sign. 
The operation of lamps in parallel-series, that is to say with 
4 number of parallel groups connected in series, has reduced 
this difficulty to some extent, but has not entirely obviated 
it, since a burn-out in one group necessarily changes the 
Current flowing in other lamps. Probably the most satis- 
factory method of operation is to connect lamps in a simple 
Series circuit, and to place such a number of lamps in series 
that the rated voltage for the group will be several per cent 
m excess of the line voltage. All the lamps are in this way 
operated at slightly less than the normal voltage and the 
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danger of burn-out becomes much reduced, while the qual- 
ity of the light is not greatly affected. This method, where 
tried, has given general satisfaction, and those central sta- 
tions which have adhered to the use of carbon lamps for low 
candlepowers on account of the treuble above referred to, 
will find this method of operation with tungsten lamps a 
decided improvement upon the use of carbon lamps. 
Another detail in the operation of signs which needs 


attention is the rate at which flashers are operated. The 


use Of a flasher not only serves to attract attention to the 
installation, but results likewise in a considerable saving 
of the energy consumption. Many signs, however, are 
flashed with such frequency that it is hard for the eye to 
recognize the entire wording of the sign before the lamps 
are extinguished. In some cases this is so marked that none 
but those observers who make a persistent effort to read 
the sign are impreseed by its message. Others are impressed 
merely by the existence of the sign, without taking notice 
of the wording. This is more especially the case where the 
rapid flashing is combined with letters in too close juxta- 
position, or made up of too few lamp units of large size. 
An increase in the time of the flash will be found advan- 
tageous In a great many cases, even where the time of dark- 
ness is proportionately increased, so that the total consump- 
tion of energy is not changed. 


WATER BAGS VERSUS ELECTRIC FANS. 


When the intense heat wave of the early summer was 
being felt throughout the country, some of the newspapers 
vied with one another in suggesting plans by which their 
readers might lessen the effects of the heat on themselves. 
These included various suggestions for cooling off when an 
electric fan was not accessible, such as wrapping one’s self 
in towels dipped in cold water—a practice which could only 
afford relief for a short time, while even a small-sized fan 
would continually add to the comfort of the owner. An- 
other recommendation and one that appealed more strongly 
to the women was the use of rubber ‘‘hot-water bags” filled 
with cold water or even with ice water. Unfortunately this 
was taken seriously by many who did not stop to consider 
the possible effects of the local chilling due to such an ap- 
plication. Among these was a young woman living at Engle- 
wood (one of Chicago’s suburbs) who traded her usual 
downy pillow for a rubber bag filled with cold water, not 
even using ice water for the purpose. She fell asleep 
speedily, only to find on awakening that the left side of her 
head (which side had rested on the chilled bag) was partly 
paralyzed and badly distorted. Immediate attention by Dr. 
E. R. Reynolds, of the Mercy Hospital, availed but little, 
though a few weeks’ treatments are said to have somewhat 
relieved the disfiguration and the accompanying difficulty 
of articulation. Evidently the chilled-water bag is an ex- 
ceedingly dangerous substitute for an electric fan, which re- 
mains supreme in its field. 
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Meeting. of the Central Electric Rail- 
way Association. 

The fourth meeting of the Central 
Electric Railway Association will be 
held at Cedar Point, Ohio, August 23 
and 24. The morning program for the 
first session consists of the reading and 
discussion of papers. The first will be 
presented by Adolph Schlessinger, su- 
perintendent of overhead construction 
of the Terre Haute, Indianapolis & 
Eastern Traction Company on ‘‘Over- 
head Standardization,’’ and Oliver E., 
Anthony, baggage agent of the Indian- 
apolis Traction Terminal Station will 
read a paper on ‘‘Troubles of a Bag- 
gage Agent.” 

Subsequent sessions of the two days’ 
meetings will be given up to business 
matters and the reading of a paper by 
Henry N. Staats, expert of the Central 
Electric Railway Association and the 
American Electric Railway Association 
on ‘‘Insurance.’’ | 

“Little Things,’’ will be the subject 
of a paper to be read by J. C. Schade, 
assistant secretary-treasurer of the 
Winona Interurban Railway Company 
of Warsaw, Ind. 

The social features of the meeting 
will consist of outings, lake excursions 
and an informal reception or ball. A 
large number of Indiana and Ohio trac- 
tions officials are planning to attend 
the meeting. A. L. Neereamer, of In- 
dianapolis, is secretary. | 

{ ——— eee 

Indiana Railways Improve. 

The members of the Railroad Com- 
mission of Indiana declare that the 
laws, relating to the safety of travel 
and train service on interurban lines, 


enacted by the recent Legislature are 


doing much toward diminishing injury 
and fatal accidents on interurban 
trains in Indiana. 

The members of the Commission at- 
tribute the decrease in accidents on 
interurban roads largely to the better 
class of men now being hired as motor- 
men and conductors. They commend 
that provision of the law requiring 
traction officials to hire as motormen 
only those persons who have had at 
least one year’s experience in interur- 
ban train work, and that provision, 
strongly opposed at first, has done 
much, the Commission says, to save 
life and limb on the 
roads of the state. 

The members of the Commission 
‘say that the casualty rate on the steam 


interurban 
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lines are much higher than on the in- 
terurban lines. During the first quar- 
ter of the year the rate was nearly 
fifty per cent lower on interurban 
than on steam lines. The data for 
April, May and June, now in the hands 
of the printer, show a still greater 
discrepancy in favor of the interurban 
roads. 

| ~e —_—— 

Railway Situation in Cleveland. 

The Socialist party has filed a refer- 
endum petition’ with 15,000 signatures 
in regard to the proposed changes in 
the Tayler Grant under which the 
Cleveland Railway Company is now 
Operating. It will be two or three 
months before the election can be held 
as it will probably be postponed until 
the fall municipal election. This peti- 
tion will cause a corresponding delay 
in the improvements which the Rail- 
way Company was to undertake and 
will postpone the financing of these 
requirements. It is quite possible that 
the extra power required by the Rail- 
way Company will be supplied by the 
Cleveland Electric Illuminating Com- 
pany, which has a new power plant 
approaching completion. 
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Freight Rates on Electrical Goods 


| Lowered. 2 

The Interstate Commerce Commis- 
sion, in its decision against the Atchi- 
son, Topeka & Santa Fe Railroad Com- 
pany, in the complaint brought by the 


Commercial Club, Trafic Bureau, of 


Salt Lake City, Utah, has lowered both 
the class and commodity rates main- 
tained by the carriers between Chica 
go, Ill., Mississippi River and Missouri 
River rate territories and Salt Lake 
City, Provo, and Ogden, Utah. It was 
decided after a very lengthy con- 
sideration of the matter and many hear- 
ings, that the present rates are unjust 
and unreasonable. and it has pre- 
seribed what shall be the maximum 


for a period of not less than two years 
from November 15, 1911, for a large 
commodity list, and among them, pro- 
visions are found for the following 
items: 

Insulators, terra cotta, clay, glass, or porce- 
lain, including Insulators similar to conduits, for 
use in buildings for protection against fire; also 
telegraph pins and brackets, in boxes, barrels, 
crates, or hogsheads, minimum carload weight 
30,000 pounds; from Chicago and Chicago terri- 
tory, $0.90; from Mississippi River territory, 
$0.86; from Missouri River territory, $0.72. 

Anchor rods for telegraph or telephone poles, 
or iron or steel, minimum carload weight 30,000 
pounds: Chicago territory, $0.80; Mississippi 


River territory, $0.77; Missouri River territory, 
$0.64. 
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Indiana Electric Light Association. 

Elaborate arrangements are being 
made for the fourth annual meeting of 
the Indiana Electric Light Association 
to be held at the Oliver Hotel, South 
Bend, August 23 and 24, 1911. The 
opening session will be taken up by the 
annual address, by president F. A. 
Bryan, of South Bend. After adjourn- 
ment at noon the members and visitors 
will be carried on special cars to Ber- 
rien Springs, Mich., where a buffet 
luncheon will be served under the wa- 
terfall of the dam. After inspecting 
the hydraulic plant the trip will be re- 
sumed to St. Joseph, Mich., where the 
afternoon session will be held at the 
Edgewater Club. 

Papers will be read and discussed 
on the following subjects: ‘‘Heating 
in Connection with Central-Station 
Work,’’ by John Hornung, of Chicago; 
‘‘Economies of Operation Secured by 
Consolidation of Small Properties,” by 
L. B. Andrus, general superintendent, 
Indiana & Michigan Electric Company, 
South Bend; ‘‘Power,’’ by R. A. Mac- 
Gregor, manager, Light, Heat & Power 
Company, Connersville, Ind. 

Thursday morning the meeting will 
again convene at the Oliver Hotel, 
South Bend, and the following pro- 
gram carried out: ‘‘Rural Service,” 
paper by C. E. Lawton, Lebanon, Ind.; 
‘The Steam Turine for Future 
Work” (illustrated), by E. D. Drey- 
fus, commercial engineer, Westing- 
hause Machine Company; ‘‘ Affiliation 
with the National Association,” by 
John F. Gilchrist, president of the Na- 
tional Electric Light Association; ‘‘Il- 
lustrated Talk on Curtis Steam-Turbine 
Installation,’’ by G. R. Parker, Gen- 
eral Electric Company. | 
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Iron and Steel Exports Increase. 

An increase of over $51,000,000 in 
the exports of iron and steel manufac- 
tures and a decrease of over $4,000,000 
in the imports of this class of merchan- 
dise are striking characteristics of the 
foreign commerce of the United States 
in the fiscal year just ended. Iron and 
steel manufactures exported aggregat- 
ed $230,725,351 in value, against 
$179,133,186 in 1910 and $183,982,182 
in the former high record year, 1908. 

In electrical machinery there has 
been an increased exportation of $2,- 
000,000. The amount given for the 
present year is $8,000,000 as compared 
with $6,000,000 for last year. 
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Wiliam J. Hammer. 
In speculating upon the present 
greatness and the all-encompassing 
scope of electrical achievement, one 
naturally turns the mind back to those 
who in the early days loomed large as 
important and impressive personalities 
in the working out of the initial prob- 
lems that ushered in our great indus- 
trial conquest. Among those who had 
much to do with placing upon a sub- 
stantial footing the earliest of the elec- 
trical enterprises, and who today is 
happily sharing in the rewards which 
have come to those who labored thus 
diligently, is William J. 
Hammer, the subject of this 
sketch. 

William Joseph Hammer, 
son of William Alexander 
and Martha A. (Beck) Ham- 
mer was born in Cressona, 
Schuylkill County, Pa., 
February 26, 1858. He re- 
ceived his early education in 
the private and public 
schools of Newark, N. J., and 
studied abroad -at the Uni- 
versity and the Technische 
Hochschule at Berlin. 

In 1878 Mr. Hammer be- 
came an assistant of Edward 
Weston of Newark, N. J., at 
the works of the Weston 
Malleable Nickel Company. 
In 1879 he became an assist- 
ant to Thomas A. Edison at. 
his laboratory at Menlo Park, 
N. J. He was engaged with 
Mr. Edison on his telephone 
Work, on electric-railway 
work, and upon practically 
all of the work then going 
through the laboratory, but 
the greater part of his time 
was devoted to work upon 
the incandescent electric 
lamp. In the fall of 1881 he 
was sent to England by Mr. Edison, 
and as engineer of the English Edison 
Company he installed in London the 
Holborn Viaduct central station. While 
m London he algo installed a large iso- 
lated plant, consisting of twelve Edi- 
son dynamos, at the Crystal Palace Ex- 
hibition, He arranged, for the elec- 
trical exhibition held there in 1882, the 
entire Edison exhibit which had been 
shown at the Paris Exposition of 1881. 
In 1883 he accepted the appointment of 
chief engineer of the German Edison 
Company, He installed many plants 
throughout the German Empire, and 
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commenced the building of Edison dy- 
namos at Charlottenburg. 

Mr. Hammer returned to America in 
the fall of 1884, when he took charge of 
Mr. Edison’s personal interests. Later 
he became confidential assistant to the 
president of the parent Edison com- 
pany, and was one of the incorporators 
and trustees of the Sprague Electric 
Railway and Motor Company. Shortly 
thereafter he was appointed chief in- 
spector of central stations of the par- 
ent Edison company, and two years 
later he was made general manager and 
engineer of the Boston Edison Com- 


J. HAMMER, 
Consulting Engineer. 


pany. In 1887 he removed to New York 
to take up special expert work for the 
parent Edison company, and was sext 
to St. Augustine to take charge of the 
8,000-light plant in the Ponce de Leon 
Hotel, the largest isolated plant in the 
world at that time. In 1888 he was 
appointed consulting electrical engineer 
to the Cincinnati Centennial Exposi- 
tion, and as a contractor designed and 
installed electrical effects as an attrac- 
tion to the exposition, amounting to up- 
wards of $60,000. 

From Cincinnati Mr. Hammer went 
to France as the personal representa- 
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tive of Mr. Edison at the Paris Exposi- 
tion of 1889. During this exposition 
he accompanied Mr. and Mrs. Edison to 
the German Science Congress at Heid- 
elberg, and at the close of the exposi- 
tion he hired an enormous balloon, and 
accompanied by Drs. Wells and Rotch 
made a trip of over 100 miles, making 
meteorological, magnetic, electrical and 
other observations, and testing original 
methods of signaling from war balloons. 

Since 1890 Mr. Hammer has been in- 
dependently established in New York 
as a consulting engineer. He has had 
occasion to visit abroad frequently on 
behalf of his clients, and he 
has on many occasions been 
a delegate representing the 
United States and national 
engineering organizations at 


foreign universities and 
scientific congresses and 
meetings. He has been de- 


voting himself more recently 

to the development of a num- 

ber of the many patents 
which have been issued to 
him, and has lately devoted 

a great deal of attention to 

the study of selenium, and to 

radio-active and fluorescent 
_ substances. He has compiled 
what is without doubt the 
most important bibliography 
on the subject of selenium, 
and is the possessor of a 
unique collection of photo- 
graphs of the leaders in the 
electrical industry; and his 
collection of incandescent 
lamps, which is truly a ree- 
ord of the art, is without an 
equal anywhere in the world. 

For this collection of incan- 

descent lamps he was award- 

ed the Elliott Cresson gold 

medal by the Franklin Insti: 

tute. Mr. Hammer is a life 
member of the American Institute of 
Electrical Engineers, he has been vice- 
president of both the American Insti- 
tute and the New York Electrical So- 
ciety, and was for ten years president 
of the National Conference of Stand- 
ard Electrical Rules. He is a member 
of many other technical societies, and 
has taken a prominent part in the de- 
velopment of aeronautics in this coun- 
try and abroad. 

He was awarded the John Scott Leg- 
acy Medal and premium for his tele- 
phone relay and his long-distance 
sound experiments. He was awarded 
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a silver medal at the Crystal Palace 
Electrical Exposition of 1882 and a 
similar one at the exposition of 1892, 
the Grand Prize and a special silver 
medal at the St. Louis Exposition of 
1904. He was a member of the com- 
mittee appointed to organize the In- 
ternational Electrical Congress at St. 
Louis in 1904, a member of the depart- 
mental jury, and chairman of the jury 
on telegraphy, telephony and wireless 
at that time. At the Jamestown Expo- 
sition International Aeronautic Con- 
gress of 1907 he was chairman of the 
general committee, and during the 
Hudson-Fulton Celebration of 1909 
was chairman and expert for the Aero- 
nautic Committee. 

He has contributed many articles to 
the scientific and popular press and has 
lectured upon many scientific subjects. 
His principal published work is a study 
of radium and other radio-active sub- 
stances, the first book in the world pub- 
lished upon this subject. 

| | er eae 

Mine Safety Demonstration. 

On October 26 and 27 there will be 
held at Pittsburg, Pa., a national mine- 
safety demonstration, under the aus- 
pices of the Federal Bureau of Mines, 
the American Red Cross Society, the 
Pittsburg Coal Operators’ Association 
and the United Mine Workers of 
America. | 

The purpose of the demonstration is 
to teach methods which will bring 
about greater safety in mining, and 
one of the experimental galleries will 
be given over to an exhibition of elec- 
trical installations. 

— ee 
Wireless Men Sentenced. 

: The higher court has sustained the 
conviction and sentence of those indict- 
ed in connection with the frauds prac- 
tised by the officers of the United Wire- 
Jess Company by upholding the lower 
eourt’s ruling. Christopher C. Wilson 
was sent to the Atlanta Penitentiary 
for three years, W. W. Tompkins was 
sent to Atlanta for two years, and 
Frank X. Butler will serve one year at 
Blackwell’s Island. 


<0. 
National Association of Cotton Manu- 
facturers. 

The semi-annual meeting of the Na- 
tional Association of Cotton Manufac- 
turers will be held at Manchester, Vt., 
September 27 to 30. Questions of oper- 
ation, and management of cotton mills 
will be taken up. 


Convention of Pennsylvania Electric 
Association. 

The fourth annual convention of the 
Pennsylvania Electric Association is to 
be held at Exposition Park, Conneaut 
Lake, Pa., September 6, 7 and 8, 1911. 
The convention will be opened with a 
reeeption .to President and Mrs. 
Granger on Tuesday evening, Septem- 
ber 5. An attractive program has been 
arranged, the details of which will be 
published in a later issue. 

As this is one of the largest geo- 
graphical sections in the National Elec- 
tric Light Association, a very large at- 
tendane is expected, especially in view 
of the extraordinary registration at the 
convention held at Glen Summit 
Springs last year. 

— e 

Electric Companies Play Baseball. 

Rival baseball teams of three light- 
ing companies played a double-header 
at Oriole Park, Baltimore, on July 29. 


The White Sox-of the Consolidated 


Gas, Electric Light & Power Com- 
pany tackled first the crack nine of 
the Edison Electric Illuminating Com- 
pany; of Brooklyn. The struggle last- 
ed for twelve innings, and at its close 
the White Sox sallied forth again to 
do battle with the fast squad of the 
United Gas Improvement Company of 
Philadelphia. 

Brooklyn took the first game by a 
score of 3 to 2, and Baltimore won the 
second by a score of 3 to 1. Two thou- 
sand spectators attended the game. 

Manager Lafferty brought the Edi- 
son squad from Brooklyn. When Phil- 
adelphia was reached, Manager Galla- 
gher and the U. G. I. nine boarded the 
train. Luncheon was served en route, 
and at Baltimore the nines were met by 
the local players and a bus which took 
them directly to the grounds. A full 
brass band was. on hand during both 
games and the Baltimore team had as 
its mascot a diminutive darkey of deep 
ebony hue who cavorted on a more or 
less white mule. 

———-@—______ 
Large Merger of Canadian Electrical 
Properties. 

Newspaper dispatches from Toronto, 
Canada, state that a big electrical mer- 
ger has been completed by Sir William 
MacKenzie and R. J. Fleming, who are 
behind the various deals. When these 
are all consummated the two men, the 
one as financier and the other as mana- 
ger, will be in control of this group of 
companies: The Toronto Railway Com- 
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pany, the Toronto Power Company, the 
Electrical Development Company, the 
Toronto Electric Light Company, the 
Metropolitan Railway Company, the 
Toronto & Scarboro Railway Company, 
the Mimico Electric Railway, and the 
Toronto & Suburban Railway. In addi- 
tion to this group the projected Toron- 
to & Eastern Railway is a MacKenzie 
road, and is to be operated in connec- 
tion with the Canadian Northern Rail- 


way, as is also an electric line from. 


Toronto to Niagara Falls over the right 
of. way of the Electrical Development 
Company. 

It is known that the People’s Radial 
Railway Company, which has been 
planned to operate through middle 
western Ontario, may also drop into the 
MacKenzie syndicate’s system. J. R. 
Fleming has become the manager of the 
Toronto Electric Light Company. He 
is already manager of the Electrical De- 


velopment Company, the Toronto Pow- 


er Company and the Toronto Railway 
Company, which controls the Toronto 
& York Radial. 
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Electrical Progress at Valencia, Spain. 

The American consul at. Valencia, 
Spain, reports that the lighting of the 
city, when the transformation now in 
progress is completed, will bear favor- 
able comparison with any of the large 
cities of the world. Electric power has 
also been extended to all tramway traf- 
fic except in the narrow streets of the 
older sections of the city where the ex- 
tionsion of trolley limes is not practi- 
cable.. ~ > raa 

As a direct consequence of the gen- 
eral application of electric- energy the 
demand for gas and steam. motors and 
fixed engines of small and. moderate 
power is declining, and not only are 
most of the new industrial enterprises 
operated by electricity but many of the 
rice hulling and cleaning mills, lumber 
mills, small household factories, and 
small structural steel works, which 
abound, are substituting electricity for 
every other form of motive power. 
Where competition is keen among the 
companies purveying electricity, as hap- 
pens within the city limits, the price of 
electric power for industrial purposes 
has fallen as low as three cents per kilo- 
watt-hour for large consumers, but in 
outlying townships, with only one 
source of supply yet available, the cost 
is from eight to ten cents per kilowatt- 
hour. 
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Electrical and Mechanical Features of a Modern Railway Terminal. 


The Magnificent New Passenger Station of the Chicago & Northwestern Railway Company in Chicago. 


“We have looked ahead fifty years,”’ 
is the slogan of the builders of the 
magnificent new terminal, belonging to 
the Chicago & Northwestern Railway, 
which has recently been completed in 
Chicago. Opening on Sunday, June 4, 
on the eve of a vacation period destined 


can testify to the great advance evi- 
denced in the addition to the country’s 
travel facilities of this great passen- 
ger terminal. - 

The terminal occupies practically 


four entire city blocks, bounded by 


Madison Street on the south, Kinzie 


entirely separate, and in addition to 
the old main lines. Between Kinzie 
Street and Madison Street and Clinton 
and Canal Streets are some thirteen 
acres occupied by tracks and station. 

The main building is a four-story 
structure of the early Italian Renais- 


US 


i 
f 
$ 


8 
q 
j ; 


Aa 


4 


à 


GENERATING STATION, CHICAGO & NORTHWESTERN TERMINAL. 


to establish a record in the matter of 
increased traffic, the terminal has more 
than adequately met the requirements 
of an exceptionally busy season and 
amply justified the remark of the build- 
ers. The resources for comfort and 
businces have now been joyfully in- 
Spected by thousands of travelers, who 


Street on the north, Clinton Street on 
the west and Canal Street on the east, 
passing over Washington and Ran- 
dolph Streets by means of subways. 
The approaches alone to this structure 
embrace some thirty acres of ground, 
fifteen acres for the north and an equal 
This is 


amount for the west approach. 


sance style of architecture, with a lofty 
Dorie portico at the Madison Street 
entrance, supported on a colonnade of 
six granite columns, each seven feet 
in diameter at the base and sixty-one 
feet high. Immediately back of this 
colonnade, entered by three great 
arches, is a vaulted vestibule, 132 feet 
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wide, 22 feet deep and 40 feet high. At 
‘each end of this vestibule are broad 
granite stairways to the main waiting 
room on the track-level floor. Similar 
vestibules of simpler architectural 
treatment give entrance from Canal 
and Clinton Streets. These vestibules 
lead directly to a large public space, 
200 feet by 92 feet, around which are 
arranged in the most convenient man- 
ner the ticket office, baggage room, 
lunch room, news stand, telegraph of- 
fice, parcel check room, ete. From the 
center of this public space the grand 
stairway leads to the concourse of the 
main waiting room on the track floor. 

The main waiting room, which is the 
principal architectural feature of the 
station, is treated as a great Roman 
atrium, with a barrel-vault roof. The 
pilasters and entire order up to the 
spring of the vault are a dull-finished 
light-pink Tennessee marble. The col- 
umns standing free are of Greek Cip- 
polino marble, whose delicate green hue 
harmonizes perfectly with the green- 
ish bronze of the metal work framing 
the glass between the pilasters. The 
vault is of ornamental-tile construction 
with richly ornamented ‘ribs of terra 
cotta, of a color to harmonize with the 
marble of the walls. Arranged conven- 
lently around this main waiting room 
are the dining room, women’s room, 
smoking room, barber shop, ete. 

On the third floor the architects have 
planned a series of rooms, including a 
tea room, bath rooms, lounging rooms 
and emergency rooms where hospital 
service is rendered. These rooms are 
for the use of women only and are 
reached by separate elevator service. 
On the other side of the building on this 
same floor are baths, lounging rooms, 
private rooms and barber shops for 
men, also reached by private elevator 
service. 

The baggage room is directly north 
of the street-level lobby and is excep- 
tionally large and convenient. The bag- 
gage is handled to and from the va- 
rious baggage rooms along the tracks 
by means of electric trucks and electric 
elevators. 

The exterior walls of the building are 
of gray Maine granite and are continu- 
ous with the inclosing walls of the train 
shed, which are of mottled gray brick, 
with granite trimmings. The train-shed 
walls rise to a height slightly greater 
than the roof of the train shed, which 
gives the entire station the external 
appearance of one mammoth building. 


North: of the main building the train 


sheds extend practically to Lake Street. 
This structure is 840 feet long and ex- | 


tends over three city blocks. The six- 
teen tracks which occupy the sheds are 
covered by what is known as the 
‘‘Bush’’ roof, in which the curve of 
the roof over each pair of tracks is 
broken by a concrete slot or duct run- 
ning the length of each track and so 
placed that the locomotive stacks dis- 
charge through it into the open air. 
The roofs are of concrete, covered with 


water-proofing material. The skylights 


are wire glass and sufficient in extent 
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investment of nearly one million dol- 
lars. 7 

The power house, occupying a tri- 
angular tract of land on Lake Street, 
Clinton Street and Milwaukee Avenue, 
has been laid out with special refer- 


‘ence to ground conditions and it 


utilizes an area which would ordinarily 
be useless. The same attention to de- 
tail which characterizes the entire ter- 
minal is well in evidence in the power 
plant. | 

BOILER ROOM. 

The ‘boiler room is situated on the 
Clinton Street side at the north end, 


MAIN SWITCHBOARD AND BENCH BOARD. 


to light every part of the train shed. 

Between Washington and Randolph 
Streets are located the suburban con- 
course, fifty feet wide, mail, baggage 
and express rooms, carriage and auto- 
mobile stands and immigrant quarters. 

POWER HOUSE 

For the electric lighting system in 
the station building, tram shed and 
various street subways on the ap- 
proaches, the operation of elevators, 
ventilating fans, refrigerating systems, 
signaling and interlocking systems, and 
the heating plant complete, providing 
in each case a surplus for future 
growth, nearly 3,000 horsepower is re- 
quired. The boilers, engines and gen- 
erators are housed in the power plant 
at the extreme northern end of the 
station. It is equipped with modern 
appliances and represents in itself an 


the floor: being twenty-one feet below 
the sidewalk level with the roof seven- 


‘ty-three feet above the floor. The main 


engine room is on the same side located 
at the south end. The total width avail- 
able for the installation of the ma- 
chinery is forty feet from the lot line 
to the steel girders of the track eleva- 
tion. 

The boiler-room equipment comprises: 
six 500-horsepower Babcock & Wileox 
wrought-steel vertical-header boilers, 
arranged in a single row in three bat- 
teries of three boilers each. A view of 
this installation is shown in one of the 
accompanying illustrations. The set- 
ting of the boilers has been specially 
designed to permit forcing them to 
heavy overloads. The boilers are set 
with the Green traveling chain-grate 
stokers under the mud drum. Each 
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boiler is equipped with a Foster su- 

perheater designed to raise the temper- 

ature of the steam seventy degrees 

Fahrenheit above that due to a pres- 

sure of 155 pounds pressure by gauge. 

Vulcan soot blowers are provided for 

cleaning out the boilers. In connec- 
tion with the boiler-feed system there 
is installed in the power ‘plant two 
outside, center-packed Epping-Carpen- 
ter compound duplex boiler-feed pumps 
of eight-inch and 12 by 7 by 12-inch 
size, Also a 3,000-horsepower Webster 
open-type feed-water heater. There is 
also provided a Yeoman’s electric bilge 
pump and one Shone ejector for drain- 
ing the power-house basement. 

A complete coal and ash-handling 
equipment has been installed, so de- 
signed as to handle coal in car-load 
lots. Coal will be delivered to the pow- 
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floor, conveying them to an inclined 
fan conveyor discharging into an ash 
bunker located above the spur coal 
track and capable of holding 100 tons 
of ashes. The unloading system has a 
capacity of forty tons an hour. 

The breeching and boiler uptakes are 
of very heavy sheet-steel plate. The 
breeching, covered with-two inches of 
vitrobestos, extends over the top of the 
boilers at the rear and beneath the 
coal bankers, and at the north end en- 
ters the reinforced-concrete breeching, 
which is extended to the base of the 
stack. 

The stack for the power house is 
built of ‘‘Custodis’’ radial brick. It 
rises 225 feet above the sidewalk and 
is approximately 245 feet above the 
grates. The inside diameter at the base 
is eleven feet and at the top ten feet 
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designed along standard lines. How- 
ever, unusual precaution has been tak- 
en to guard against breakdown. Steam 
from the boilers passes through six- 
inch stop and check valves to the main 
header which graduates in size from 
eight-inch diameter to ten inch and 
finally twelve inches. This header 
forms a loop in the engine ream. with 
a ten-inch auxiliary header so that 
steam can be supplied in eifher direc- 
tion from the boilers. Superheated 


steam is used in all of the main and 


auxiliary piping. From the main thir- 
ty-inch exhaust header, extending 
along one side of the engine room, is 
run a sixteen-inch connection to the 
exhaust-steam turbine. A connection 
from the auxiliary header is also run to 
this turbine, this making it possible 
to run the unit and still shut down the 


BOILER ROOM. 


er station by cars run on a spur track 
on the track elevation. Below this 
track are three steel coal hoppers each 
having a capacity of 300 to 400 tons 
and being long enough.to permit two 
cars being unloaded at one time. From 
the bunkers underneath the track the 
coal passes to a horizontal conveyor, 
through a coal crusher to a cross steel- 
belt conveyor, from which it is spouted 
to a pivoted-bucket conveyor which 
Carries the coal to concrete coal bunk- 
ers over the boilers. These bunkers 
have a capacity of 750 tons. Auxiliary 
Storage capacity of approximately 
300 tong is provided under the side- 
walk, on the Canal Street side, imme- 
diately in front of the boilers. 

The same conveyor which transports 
the coal receives the ashes from hop- 
Pers located under the boiler-room 


EXHAUST-STEAM TURBO-GENERATOR. 


six inches. The chimney rests on three 
caissons carried down to rock. It is 
surmounted by a very heavy cast-iron 
cap, and is protected with four light- 
ning rod points, each having a twenty- 
four-inch platinum tip. The points are 
connected to rods which in turn are 
fastened to a copper cable surrounding 
the top. Connecting with this ring and 
at the places where the point rods are 
connected to the ring, cables are car- 
ried on either side in a ‘‘Y’’ shape un- 
til connection is made with the main 
lightning conductor, one being carried 
down each side of the chimney. These 
cables are of 256,000 circular mils cross- 
section, and are tinned to prevent any 
possiblity of corrosion. The entire 
lightning protection was installed by 
Carl Bajohr. 

The steam piping system has been 


entire system of main headers, for 
cleaning or making repairs. 
ENGINE ROOM. ; 

The engine-room floor is slightly. over 
ten feet below the sidewalk ‘evel; the 
crane rails are 47 feet 8 inches above 
the engine room floor while the roof, 
due to its pitch, varies between 60 and: 
63 feet, this giving a very high and ex- 
ceedingly well proportioned room for 
a plant of this character. 

In the engine room there are at pres- 
ent installed three vertical cross-com- 
pound non-condensing Allis-Chalmers 
Corliss engines, rated at 1,200 indicated 
horsepower under guaranteed steam 
consumption of nineteen pounds per in- 
dicated horsepower-hour with steam 
pressure at 155 pounds, and seventy 
degrees Fahrenheit, superheat. As will 
be seen in the illustration of the en- 
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gine room, the engine platforms are all 
intercommunicating and arranged for 
‘convenience of the operators. Each en- 


‘gine is direct connected to a 750-kilo- 


watt 250-volt direct-current compound- 
wound Genera] Electric generator run- 
ning at 100 revolutions per minute. 


Space has been left for an additional 


engine and generator of the same size 
„as above. 

_ Adjoining the generating room on the 
east is the machinery room. One of 
the features which makes the power 
plant particularly interesting is the 
fact that there has been provided a 
‘Curtis low-pressure steam turbine di- 
rect connected to a 500-kilowatt 250- 
volt direct-current generator, running 
at 1,500 revolutions per minute. This 
unit is installed in the machinery room 
with space left for an additional one. 


AIR COMPRESSORS. 


This low-pressure turbine will be 
used only at such times as exhaust 
steam would ordinarily be allowed to 


-waste to the atmosphere, it being 


planned to run noncondensing during 
seasons when steam for heating will be 
necessary. When not running on the 
heating system the light loads will be 
taken care of by one of the Corliss en- 


.gines, and as the load increases beyond 


the capacity of one engine unit the 
low-pressure turbine will be cut in and 
as the load increases another Corliss 
engine, and so on until the plant is 
fully loaded. 

The engine sets are guaranteed to 
run on 18.6 pounds of steam per indi- 
cated horsepower at full load, against 
16.5 pounds absolute back pressure. This 
will mean 21,400 pounds of steam ex- 
hausted to the low-pressure turbine. 


The latter has been installed under a 
guarantee to deliver a kilowatt-hour on 
43.5 pounds of exhaust steam, or a 
horsepower-hour on 32.7 pounds. Using 
the 21,400 pounds of steam exhausted 
from the engine unit, the low-pressure 
machine will develop an additional 786 
horsepower, making a total of 1,936 
horsepower fpr the combined outfit, on 
21,400 pounds: of steam, or a horse- 
power-hour on 11.8 pounds of steam. 
The generator of the steam-turbine 


unit will be operated in multiple with 


the engine-driven generators. 

In connection with the turbine there 
has been provided a Worthington sur- 
face condenser with 4,000 square feet 
of cooling surface, guaranteed to main- 
tain a vacuum within three inches of 
absolute when condensing 23,000 
pounds of steam per hour, with circu- 


lating water at seventy-five degrees 
Fahrenheit. On the roof of the plant, 
above the boiler room, there is located 
a cooling tower of the four-fan type, 
the fans being driven by two twenty- 
five-horsepower motors. This tower 
will cool the necessary amount of con- 
densing water and in addition all 
jacket water from the engines, air- 
compressors, ete., collected in a tank, 
is pumped to the cooling tower. 

In the machinery room, south of the 
turbine set. there are installed two 
500-kilowatt motor-generator sets 
which are used for furnishing alter- 
nating current for lighting service 
along the Northwestern line, inside the 
city limits; also for subway lighting, 
switching and for the signal system. 
Each set comprises a direct-current 
motor driving a 500-kilowatt, 6,600- 


Vol. 59—No. 8 


volt alternating-current three-phase, 
sixty-cycle generator, each with its own 
direct-connected exciter unit. 

Other machinery in the plant in- 
cludes one three-wire balancer set, of 
a capacity to care for 300 amperes un- 
balanced load; two air compressors, 
comprising two imperial-type Ingersoll- 
Rand, two-stage machines, with cross- 
compound steam ends, each of a capac- 
ity to compress 500 cubic feet of air 
per minute to 100-pounds pressure. A 
gravity oiling system is provided for 
the plant which supplies oil to all ma- 
chinery. A twenty-five-ton, three- 
motor traveling crane spans the engine 
room, 

SWITCHBOARD AND WIRING. 

The main switchboard, as shown in 
one of the-illustrations, is located on a 
gallery at the south end of the build- 
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ing and is equipped with bench board 
for the electrical control of all main- 
line switching devices, electrically op- 
erated motor starters and speed regu- 
lators, and electrically operated field 
rheostats, also with momentary-contact 
switches for operating automatic sole- 
noid switches controlling station light- 


ing. The board is also equipped with 


all regulating and controlling devices 
for the circuits leading to the station 
building. 

Due to the fact that the terminal 
property is practically divided into 
four sections by Washington Street, 
Randolph Street and Lake Street cross- 


ing between Madison Street at the. 


south and Milwaukee Avenue at the 
north end, it was practically necessary, 
in a measure, to divide the electrical 
distribution; this was accomplished in 


August 19, 1911 


the following manner: Starting with 
the power house, back of the bench- 
board on the switchboard gallery is 
placed the main-feeder board from 
which all feeder lines are run. These 
comprise feeders to the main building 
for light and power service, and feed- 
ers to the switchboard loeated in ma- 
chinery room just south of Randolph 
Street in the undertrack. 

For furnishing power and light to 
the main terminal building there have 
been run twelve 2,000,000-circular-mil 
cables, these being rubber covered 
from the switchboard to the runway 
immediately above the train sheds on 
the Clinton Street side. Where these 
cables enter the runway they are 
weatherproof triple braid and threaded 
through holes in the roof girders, rest- 
ing on asbestos wood blocks, porcelain 
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taped. At the south end of the cable- 
way rubber-covered cables are at- 
tached, these passing through conduits 
to a distributing switchboard located 
in what is known as the switchboard 
room in the basement of the station 
building. Four of these cables are con- 
nected through double-pole switches to 
the main lighting busses; two of them 


‘are connected directly through double- 


pole switches with power busses; two 
are connected through double-pole 
switches to the train-lighting busses. 
In each case the two positive and two 
negative cables are each connected sep- 
arately to a special plate forming part 
of a switch made up with two separate 
blades, each with its own handle. The 
arrangement is such as to permit in 
one case of one set being thrown either 
to the lighting busses or on the train- 
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load and full load. These variations 
would naturally be dependent upon the 
load and the cables that may be in 
service. 

The light and power service in the 
blocks between Washington Street and 
Lake Street is controlled from the 
board in the undertrack machinery 
room above referred to. A balancer set 
is placed in this machinery room of 
capacity to care for 300 amperes un- 
balanced load. A duplicate of this bal- 
ancer is placed in the power house, as 
mentioned before, and the two are in- 
terconnected by suitably arranged 
switches so as to permit of one acting 
as a relay to the other. Light and 
power service for the power house is 
furnished directly from the main feed- 
er board. 

In the--power station, the remote- 
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bushings being provided in each case. 
In addition two supports are provided 
between each of these girders, as the 
distance of twenty-six feet is consid- 
ered somewhat long to support the 
wires rigidly as desired. To hold these 
transmission cables taut there has been 
provided at the north and south end of 
the cableway special arrangement 
made as follows: 

An asbestos board two inches in 
thickness: with three-inch holes drilled 
to register with the holes in the girder 
18 placed against the steel work and 
alter the cable is pulled up the insula- 
Hon Is Stripped and a standard two- 
inch shaft coupling clamped to the ca- 
ble, thus firmly securing these cables 
and permitting a, minimum amount of 
sag between supports. These couplings, 
after being placed, were thoroughly 


lighting busses while the other connec- 
tion is made to either the power or to 
the lighting busses. 

Special switching arrangements 
have been provided for obtaining feed- 
er regulation. During the daytime and 
up to such time as the ledge lights are 
not required the feeder cable is discon- 
nected from the board and at the same 
time separate feeder switches provided 
for the ledges are opened. One set of 
feeders cares for practically 110 to 135 
kilowatts. In operation the result 1s 
that when the lighting is on the build- 
ing, two sets of feeders are in service 
for lights and two for power, another 
set being thrown in when the train 
lighting is required and still another 
set when the ledge lighting is required. 
Results show that there is but variation 
between 0.3 and.8.8 volts between no 
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control feature in connection with the 
alternating-current apparatus is sub- 
stantially that in general use for 6,600- 
volt work. In. connection with the 
direct-current apparatus, the control 
has been somewhat elaborated on, due 
to the special conditions existing in the 
plant, such as the motor-generator sets 
being pperated from the direct-current 
end and the operation of the circuit- 
breakers which are used. as line 
switches connecting the direct-current 
dynamos and the turho-generator with 
the system of busses. , 

The remote-control cireuit-breakers 
for the 750-kilowatt direct-current gen- 
erators have a nominal rating of 4,000 
amperes. These are installed in re- 
cesses in the engine foundations lead- 
ing off from the tunnel running north 
and south along the west side of the 
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power house below the engine-room 
floor. By the use of these appliances 
placed in this manner there is secured 
economy of space not otherwise avail- 
able, at the same time simplifying the 
switchboard and increasing the flexi- 
bility of the system. Thus the switch- 
ing apparatus for each individual unit 
in the power house is placed in close 
proximity to its unit. The remote-con- 
trol switehes are placed on the bench 
board on the platform as already de- 
scribed and from these are controlled 
all of the various circuit-breakers of 
the direct-current dynamos and those 
installed in connection with the motors 
of the motor-generator sets. In addi- 
tion, the oil switches for the 6,600-volt 
motor-generator sets as well as oil 
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switches for the feeder circuits leading 
north from the power house are oper- 
ated. 

The 4,000-ampere  circuit-breakers 
for the three engine-driven units and 
the 3,000-ampere circuit-breaker on the 
exhaust-steam turbo-generator are 
three-pole, 250-volt, two-coil overload, 
motor-operated, remote-control ‘‘I. T. 
E.” breakers, These are electrically 
and mechanically interlocking. ‘In op- 
eration they close without the least 
shock or jar, as instantly upon the start 
of the closing movement, the control 
switch is automatically short-circuited 
by the closing mechanism and the move- 
ment thus completed without further 
action on the part of the operator. : 

The circuit-breakers used in connec- 
tion with the motors for driving the 
alternating-current generators are of 
the same general type, but are single 
pole, two being installed with each mo- 
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tor. By closing the control switch on 
the bench board, one of these single- 
pole breakers is closed, thus permitting 
current to pass through the contactors 
closing one after the other of the auto- 
matic motor starters, the closing of the 
last contactor automatically closing the 
short-circuiting motor-operated switeh 
or circuit-breaker. 

Resistances have been placed in se- 
ries with the field of each of the motors 
of these motor-generator sets, so as to 
permit of synchronizing, the bench- 
board being equipped with all syn- 
chronizing devices. 

All of the generators with the excep- 
tion of the exciter are equipped with 
electrically operated rheostats, each be- 
ing controlled from its generator panel 


on.the bench board by means of push- 


button switches. a 

The exciters for the alternating-cur- 
rent machines are connected directly to 
the busses without any circuit-breakers 
or fuses, remote-control switches on the 
benchboard bringing contactors into 
operation which connect the exciters to 
the busses. As each exciter is directly 
connected to the shaft of its motor- 
generator set, it was necessary to de- 
vise some arrangement whereby an ac- 
cidental manipulation of the remote- 
control switch on one of the dead ex- 
citers in case only one machine was 
running was impossible, to prevent a 
short-circuit when throwing the dead 
exciter on to the busses as a motor. 
This is accomplished by placing in one 
of the legs of each of the exciters a re- 


verse-current relay, which acts upon | 
reversal of current and closes the cir- 


cuits through an auxiliary relay placed 
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on the benchboard, this relay opening 
the circuit through the closing coil of 
the contactor, which connects the exciter 
to the exciter busses and at the same time 
closes the circuit to a bell, thus indi- 
eating to the operator that the dead 
exciter has been thrown on to the bus- 
bars. This installation called for some 
special arrangement in connection with 
the opening of the field circuit of the 
alternating-current machines. Inas- 
much as everything is remote-control, 
it was not possible to use the ordinary 
field switch. The arrangement worked 
out for this consisted of placing a con- 
nection on the extended shaft of the 


_ remote-control switch, this being in the 


form of a triangular contact which 
would enter blades when the switch 


ELEVATOR PUMPS. 


was opened, these blades closing the 
circuit through the closing coil of a 
small contactor which connects the 
discharge resistance across the fields. 

The high-tension oil switches for the 
service north of the power house are 
placed in a separate room. The switches 
are General Electric, three-pole, 300- 
ampere, 15,000-volt oil switches, 
und are equipped with the regulation 
closing soleneids and in addition they 
are fitted with tripping devices adjust- 
ed to automatically open the switch on 
a predetermined overload or ‘‘short’’ 
on the outside lines or from the control 
switch on the feeder panel of the dis- 
tributing board when it is desired to 
open the circuit. 

In the undertrack portion there is 
provided a remote-control 500-ampere, 
two-pole switch for connecting the 
feeder lines to the mains in the block 
between Randolph Street and Washing- 
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ton Street. This is operated automat- 
ically, a knife switch being closed to 
start the balancer set, which, when up 
to speed, closes a contactor which con- 
nects the neutral of the balancer set to 
the neutral busbar, this in turn closing 
the second neutral contactor, eonnect- 
ing the neutral main of the three-wire 
system to the neutral bus at the switch- 
board. When this latter contactor 
closes, connections are made so as to 
energize coils on the 500-ampere re- 
mote-control switch, connecting the two 
outside legs of the system. It will thus 
be seen that it is impossible to close 
the outside legs of the three-wire sys- 
tem until the balancer set is brought 
up to speed and ready to take its load 
when the contactor in the neutral main 
is closed, 
HEATING AND VENTILATION. 


The heating system in the main build- 
ing so far as the direct radiation is 
concerned is extremely simple, what is 
known as the ‘‘Overhead’’ system being 
provided; while the blast coils located 
in the basement of the building are fed 
directly from the central distributing 
header, 

A very small amount of direct radia- 


ICE PLANT. 


tion has been installed in the building, 
this being placed mainly in the offices on 
the third floor; in the lunch room and 
baggage room, first floor; and in the 
women’s room, dining room and annex 
to main waiting room on the track- 
level floor, In addition radiation has 
been placed Just inside of the Madison 
Street vestibule entrance as well as that 
on Canal Street, the particular object 
In this being to care for such cold air 
48 will tend to rush into the rooms when 
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the outside vestibule doors are opened 
as the public pass to and fro. Like- 
wise radiation has been placed in the 
main concourse next to the gates lead- 
ing to the train sheds so as to temper 
this cold air as much as possible, and 


ENGINEER'S OFFICE. 


for similar purposes radiation has been 
placed near the east and west entrances 
of the suburban concourse in the under- 
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the direct radiation throughout the 
building which are attached to the vac- 


uum system, were furnished by the. 


Consolidated Engineering Company. 
Marsh vacuum pumps are installed 
in the sub-basement and these deliver 
the condensation into a common recety- 
ing tank provided with special float 


valve governing the operation of return ` 


pump, which delivers the returns back 
to the feed-water heater in the power 
house. 

Two fourteen-inch pipes are installed 
for transmitting exhaust from the pow- 
er house to the main building, these 
pipes being carried together with a 
five-inch high-pressure one for the ele- 
vator-pump supply in a runway above 
the train shed on the Clinton Street 
side. For the undertrack portion two 
ten-inch pipes are run, one to care for 
the Post Office, the other for all of the 
other undertrack portions. 

The Post Office is equipped with its 
own separate heating and ventilating 
plant which can be operated indepen- 
dently of any other plant. 

In the undertrack portion the steam 
supply pipes are all carried through 
or suspended from the track structure. 
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BALANCER SETS AND SWITCHBOARD IN UNDERTRACK PLANT. 


track portion north of Washington 
Street. 

The entire heating system through- 
out is that known as the vacuum sys- 
tem, this permitting of utilizing all of 
the exhaust steam from the engines and 
other steam-actuated apparatus that 
may be necessary for heating purposes. 
The surplus is used in the exhaust- 
steam turbine, a description of which 
is given under sub-heading ‘‘Power 
House.’’ The valves in connection with 


Branches drop down to radiation with 
returns below the floor lines. In the 
suburban concourse and the emigrants’ 
quarters tunnels are provided in which 
the pipes are run. This arragement is 
necessary to permit of radiation set- 
ting in the middle of the room. The 
tunnel in the suburban concourse is de- 
signed with entrance doors and parti- 
tions so as to be used as an air duct for 


supplying ventilation to the Post Office 


as well as for running steam mains. 
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The terminal property being divided 
by the east and west streets into prac- 
tically four sections it was necessary to 
treat each block as a separate building 
so far as the return end of the heating 
system was concerned as there were 
conditions which prevented an under- 
ground connecting tunnel. Each block 
therefore has its own duplicate set of 
vacuum pumps. These, however, de- 
livering into a common return running 
back to the power house excepting that 
an independent return is run from the 
main building. 

The exhaust from engines and other 
steam-actuated apparatus in the power 
house is utilized for heating purposes 
and is supplemented at the station 
building by exhausts from elevator 
pumping machinery and the pumps 
used in connection with the heating 
system. During. the summer months 
the exhaust from the elevator pumps is 
utilized for the heating of water for 
kitchen, toilet, ete. thus allowing 
the service mains from power 
house to be cut out. In oper- 
ation it has been found that it is 
possible to utilize the excess supply of 
exhaust from the elevator pumping ma- 
chinery during the summer time by 
opening the valves in one of the four- 
teen-inch mains connecting with the 
power house, the steam passing back 
through this and being used in the ex- 
haust-steam turbine, this pipe acting as 
a regenerator. The installation is pecu- 
liarly unique in this respect inasmuch 
as it is extremely economical and no 
item seems to have been overlooked, 
not only in the original inception but 
in the plant as finally completed. 

The ventilating system is one of the 
most complete of its kind yet installed. 
Both the Madison Street and Canal 
Street vestibules have their separate 
fan systems, the one in Madison Street 
being divided into two separate units, 
one at the east and one at the west end, 
each taking its air through stair risers, 
drawing it over tempering coils, thence 
through washers, the fan delivering it 
over re-heating surface through large 
solid bronge register faces. The only 
difference in the Canal Street vestibule 
is that the air is drawn through regis- 
ter faces at each end and blown out 
again through corresponding register 
faces. The object of taking the air out 
of the vestibules and blowing it in 
again is that the natural tendency is 
for cold air to rush into the vestibule 
as the doors are opened, the intake of 


the fans catching this before ‘it can 
reach the doors leading into the main 
public space, and delivering it as 
washed heated air back again to the 
vestibule. The incoming air is fresh 
although it may be dirty, but as the 
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Ventilation has been provided for 
the dining room and the women ’s room 
as well as other rooms of a similar 
nature, but the main heating is done 
by direct radiation. In the public space 
on the first floor and the main waiting 


NIGHT VIEW OF EXTERIOR LIGHTING. 


washers take care of this, the vestibules 
are sure of a fresh, clean supply of air 
continuously. The effect is, especially 
in summer time when the air is not 
heated, that the traveler passing from 


room on the track-level floor, the entire 
heating and ventilation is accomplished 
by a fan system, although there are & 
number of radiators placed on the 
ledges in the main waiting room under- 
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GENERAL VIEW OF TERMINAL BUILDING. 


the hot streets enters these vestibules 
with a remarkable sense of relief as 
these vestibules have been delightfully 
cool during the past specially hot 
weather. In winter the effect will be 
to enter a warm atmosphere immedi- 


ately upon passing through the outer 
doors. 


neath the large windows so as to pre- 
vent downward currents of cold air. 
The main ventilating plant for the 
building is located in the base- 
ment underneath the Madison Street 
front. Fresh air is brought into 
a large chamber through two ver- 
tical shafts extending to the top 
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of the building, with intakes at the 
back or north side of the clock towers. 
There are three systems, one caring for 
the east side, one for the west side of the 
building, while the center plant takes 
care of the publie space and the main 
waiting room. The fans are all Siroc- 
co design and driven by Sprague mo- 
tors. Bach fan delivers into a duet 
helow the basement floor level, these 


of the room become heated before the 
other, the dampers will not operate 
until the second or even the third ther- 
mostat acts. 

The washers are designed so as to 
use the water over and over again, 
there being only sufficient amount of 
overflow to carry away the oil and 
lighter floating particles. Motor-driven 
centrifugal pumps take the water out 
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Company, being so connected as to op- 
erate not only the radiators, and the 
mixing dampers of the ventilating sys- 
tem but to control the temperature of 
the hot water used throughout the- 
building and for kitehen purposes. In 
connection with this system an arrange- 


ment has been installed whereby all of 


the dampers in the attic-discharge fans, 


while normally being held closed, can 


MAIN WAITING ROOM, CHICAGO & NORTHWESTERN TERMINAL. 


veing connected to chambers from 
which are led smaller ducts to the vari- 
°us rooms to be ventilated. The under- 
ground ducts have a horizontal parti- 
tton dividing the heated air from the 
tempered air and these are brought in- 
2 the chambers in the usual manner. 
The ar as delivered into the ducts lead- 
i to the rooms is controlled by mix- 
ae dampers Operated by air motor 
“8 controlled from thermostats 
feat various portions of the build- 
ed i “se In most cases are connect- 
such a multiple-point accumulators in 

manner that should one portion 


of one compartment, which is separate 
from the main washer excepting by a 
connection below the water level, and 
deliver the water for the washer into a 
pan above. The bottom of this pan is 
perforated and the water falls in a 
continuous rain. 

The entire heating and ventilating 
svstem is designed to maintain a maxi- 
mum temperature of seventy-two de- 
grees Fahrenheit in all of the rooms 
either heated or ventilated, with an 
outside temperature of ten degrees 
Fahrenheit, below zero. The system of 
control is that of the Johnson Service 


be opened either from the engineer’s 
office in the basement or at each fan 
plant. A little marble board with lever 
valves has been installed in each place 
to permit of this control. An arrange- 
ment of this kind is also installed in 
each of the attie-fan plants. 
LIGHTING. 

The terminal station building proper 
is lighted throughout with tungsten 
lamps. These, with a few exceptions, are 
100 and 250-watt units. In small rooms 
and stairways, telephone booths, ete., 
the lamps are forty-watt or sixty-watt 
dependent upon the space to be lighted. 
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The public space on the ground-floor 
level and the main waiting room on the 
track-level floor are said to be two of 
the most brilliantly lighted rooms in 
any railway terminal or public institu- 
tion in the world. The fixtures in the 
public space are extremely simple, con- 
sisting of a ring or crown holding 
eighteen-inch-diameter W hite opal 
globes, one being placed in the ceiling 
of each bay and containing four 100- 
watt lamps. These lamps are arranged 
on two ‘ts so that when occasion 


does notdrequire all of the lamps to. 


burn, fifty per cent of the lighting can 
be cut out, the system being further 
divided so that various sections of the 
room can be turned on or off. 

The main waiting room is to & very 
great extent illuminated by indirect 
lighting, these lights being placed on 
the ledges running along the north and 
south sides of the room at an ele- 
vation of forty-six feet above the floor. 


Phe ledges are ten fees wide. Eeek:: 


ledge is divided into seven spaces by 
the arehes supporting the barrel 
roof and in each of these sections 
there are thirty 250-watt lamps, each 
with an Alba reflector set at the 
proper angle to obtain the greatest 
amount of reflected light from the 


TYPE OF FLOOR STANDARDS USED IN STATION. 


ceiling. Lamps and globes are mount- 
ed on a special frame designed for this 
particular purpose, the frame being ad- 
justed so as to vary the angle at which 
the light strikes the ceiling, which at 
its highest position is eighty-four feet 
above the floor line. There is a total 
on both ledges of 420 lamps, this being 
the equivalent of over 70,000 candle- 
power. 
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Supplementing the indirect lighting, 
fixtures hang from the soffits between 
the columns of both the north and 
south sides and in addition to t is, the 

ie fur- 


east and west ends of the room 


LIGHTING UNITS IN TEA ROOM. 


nished with four magnficent standards. 
The standards contain about 1,880 can- 
dlepower, each made up of lamps vary- 
ing in size from 100-watt to 150-watt. 
The indirect lighting is so arranged as 


to give a soft even distribution of light 


over the entire ceiling, this ceiling be- 
ing made of guastavino tile, buff in 
color. 

With but few exceptions throughout 
the building, the lighting is direct. 
Special treatment, however, has been 
given to the dining room, the women’s 
waiting room and the women’s tea 
room, where indirect or reflected light- 


LIGHTING 
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ing is used, this giving & soft evenly 


distributed light throughout but natur- ay 
ally of less intensity than were direct Nl 
lighting used. “43 

The barber shop on the track-level i 
floor has been provided with indirect By, 


lights, while direct lighting has been | ooi 
placed in front of the mirrors, as well Bi 
as bracket lights along the wall, the Jor 
arrangement being such as to keep the a 
direct rays out of the line of vision of nj 
anyone in the barber chairs. 
Throughout where direct lighting is 
used, Alba globes or Alba deep-bowl 
pattern shades are used with but few 
exceptions, such as in the corridors in 
the office portions of the building where 
the diffusing Alba shade is installed. 
In connection with the lighting, there 
ig one point that deserves particular 
comment and that is the special fixtures 
designed and installed for throwing 
light directly on to the stair landings. 
Since the station has been opened, it is 
found that this lighting is quite suff- 
cient, without the use of bracket lights, 
to illuminate all of the minor stair cases 
throughout the building, not only 
throwing enough light upon the land- 
ing but sufficient being cast upon the 
walls to perfectly light the stairway. 
Special fixtures were designed by the 


UNITS IN LADIES’ REST ROOM. 


engineers for lighting the basement, the 


baggage storage room under the main 
concourse and the incoming baggage 
room on the ground-level floor. These 
are made up with a specially designed 
shock absorber, plain conduit stem with 
spun-zine canopy and cast-zine weather- 
proof socket, each being equiped with 
a large 250-watt Alba shade. A single 
unit is placed in each bay as near as 
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the steel construction would permit and 
it is particularly interesting to note 
that this arrangement has been so nice- 
ly worked out as to give an even dis- 
tribution of light over the entire floor 
space in all instances. . 

One feature of special note in connec- 
tion with the lighting is that im all 
large spaces, the circuits are operated 
by remote-control switches, brought in- 
to action by momentary-contact push- 


button switches located in the informa- 
tion bureaus, one being on the first 
floor, public space and the other in the 
main waiting room, track-level floor. 
From these points lighting is controlled 
throughout the main public space, the 
Street lamps, the main waiting room, 
main concourse and the end of the train 
sheds between the concourse and the 
track bumpers. The main waiting room 
lights are controlled in sections, circuits 
being 80 divided as to permit partial 
ighting at such times as the entire il- 
lumination is not required ; for instance 


each ledge is divided into two sections, 
each section being controlled by two 
push-button switches. This allows of 
but one-half the ledge lights to be 
turned on or all of them, ag desired ; 
likewise the hanging fixtures and the 
standards, the fixtures being so ar- 
ranged that the switches will throw on 
only the upper lights or the lower row 
of lights as desired. This same applies 
to the main-concourse ceiling fixtures. 


INDIRECT LIGHTING IN MAIN DINING ROOM. 


The undertrack portion is lighted 
throughout in the same manner as the 
basement of the terminal station, 250- 
watt lamps being used throughout with 
the exception of such places as carriage 
driveways and automobile space where 
100-watt lamps are used. Likewise the 
subways are equipped with the same 
class of fixtures and with 100-watt 
lamps and shades. These subway fix- 
tures are also further provided with 
guards which were made specially for 
this installation. The guard is so de- 
signed as to cover the entire shade, be- 
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ing hinged at the top and fastened at 


a small “Yale 


for lamps 
nd public 


nd in ex- 
press, baggage and mail rooms. 


a 


Special attention has been given to 
street lighting, the architects having 
designed special posts or standards, 
those on the Madison Street front of the 
building being quite ornamental in de- 
sign, while those for sidewalk lighting 
on Canal and Clinton Street and Mil- 
waukee Avenue are of a more simple 
design but quite artistic. The four 
large standards in front of the Ter- 
minal each contain thirteen lights, 
three 150-watt lamps being placed in 
the top thirty-inch globe and 100-watt 
lamps in the others, the two lower 
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globes each containing three sixty-watt 
lamps,’ making a total of 1,210 watts. 
The other street posts are equipped with 
three sixty-watt lamps in a twenty-inch 
Alba globe for the top, while each of 
the three brackets from which the 
twelve-inch lamp globes hang contains 
one sixty-watt lamp, making a total of 
360 watts per post. In all there are 
fifty-three street lamp posts in addition 
to the four large standards. | 
Special lighting provision has been 
made in the post office, the driveway 
being illuminated by some thirty-five 
Cooper-Hewitt mercury-vapor lamps. 


In the post office proper the general’ 


illumination is carried out in the same 
manner as all other undertrack por- 
tions, but in addition there has been 
provided over the sorting cases small 
twelve-volt tungsten lamps placed nine 
in series. | 

MOTOR APPLICATIONS AND MISCELLAN- 

EOUS. 

The railway company has installed 
four mail conveyors, these coming be- 
tween the tracks and so arranged as to 
permit of readily unloading mail from 
the cars, dropping it into these convey- 
ors at any point where the car to be 
unloaded may stand. The mail sacks 
are delivered to the post office station 
“U” occupying undertrack portion be- 
tween Washington Street and the sub- 
urban concourse. | 

As the kitchen is located in the base- 
ment with the serving room for the 
lunch counter of the ground floor; the 
serving room for the dining room on the 
track-level floor, and the serving room 
for the women’s tea room in the third 
floor, it was necessary to devise some 
quick means of transportation between 
the kitchen and these various serving 
rooms. For this purpose three elec- 
trically controlled dumb waiters were 
provided and in addition to the custo- 
mary control-button system, a buzzer 
System has been added which greatly 
facilitates their operation. 

Each of the serving rooms above 
mentioned is equipped with a refriger- 
ator box which is cooled by brine cir- 
culation from the plant in the sub-hase- 
ment of the building. 

The refrigerating system was in- 
stalled by the Carbondale Machine Com- 
pany and is one of its fifty-ton absorp- 
tion plants. The plant is placed in the 
sub-basement of the terminal station 
building and cools drinking water for 
the entire terminal, including the pow- 
er house. The system of piping is di- 


vided, one pump caring for the station 
building and the other for the under- 
track portion, including the power 
house. The system also cares for all 
of the cooling rooms and refrigerator 
boxes used in the kitchen of restaurant 
and those installed in the serving rooms 
and in addition a large box for the drug 


MAIN TELEPHONE ROOM. 


store. City water is used for drinking 
purposes, but it is thoroughly filtered 
through porcelain lined ‘‘ Manning ’”’ fil- 
ters, every precaution being taken to 
give pure filtered water to the public. 
A scheme originating with the consult- 
ing engineers and adopted by them in 
several of their installations has been 
used here for the cooling of the milk 


DETAIL OF INDIRECT LIGHTING IN MAIN 
WAITING ROOM. 


in serving rooms and lunch counter, re- 
frigerated water being circulated be- 
tween the outer and inner shell of the 
milk coolers, this keeping the milk at 
the same temperature as the drinking 
water. This renders the use of iee un- 
necessary and it is vastly more con- 
venient than to keep the milk in the re- 
frigerator boxes. 

As the refrigerating system uses am- 
monia, the room in which the appara- 
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tus is installed is designed with the idea 
of being able to entirely close it off and 
a separate ventilating plant has been 
installed which will entirely clear the 
room in three minutes. Doors have 
been arranged at opposite corners of 
the room so as to afford ready egress 
to anyone working in the plant should a 
rupture occur. All precautions have 
been taken for the protection of the men 
operating this system, although no ac- 
cidents with a system of this kind have 
ever occurred in the experience of the 
designing engineers. 

On. account of the east and west 
streets dividing the terminal, all incom- 
ing baggage is delivered on the ground- 
floor level in the baggage room under 
the main concourse, while the outgoing 
baggage is delivered to the baggage 
room in the undertrack portion hbe- 
tween Randolph and Lake Streets. Due 
to this it was necessary that some quick 
means of communication be established 
between the two baggage rooms. This 
was accomplished by installing a pneu- 
matic-tube system with terminal in the 
baggage check room in the main station 
building and other terminal at the out- 
going baggage room. - 
ridges were used, these being 3 by. 6 
inches, elliptical cross section, approxi- 
mately twelve inches long. The blow- 
ers are installed in duplicate and driven 
by Sprague motors, this power plant be- 
ing placed in the basement of .the ter- 
minal station building. The system was 
installed by the Lamson Consolidated 
Store Service Company. | 

Two complete installations for vac- 
uum cleaning have been made, each of 
eight-sweeper capacity under contin- 
uous service. One system is installed 
in the machinery room in the terminal 
station basement to care for the main 
building, while the other system is in- 
stalled in the machinery room, under- 
track portion just south of Randolph 
Street. This cares for all of the under- 
track space between Randolph Street 
and Washington Street, with separate 
connections leading to the post office. 
This apparatus was furnished and in- 
stalled by the Vacuum Engineering 
Company. 

An intercommunicating telephone 
system has been installed throughout, 
as manufactured by the Couch Com- 
pany, connecting all of the operating 
departments from the terminal station 
to the power house, including the un- 
dertraek portion. 

A complete MeFell fire-alarm and 


Special cart- 
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watchman’s clock system has been pro- 
vided with fire-alarm boxes located at 
convenient stations throughout between 
Madison Street and Milwaukee Avenue. 
Storage batteries for the operation of 
this system are installed in a room im- 
mediately off from the general machin- 
ery room in the basement of the ter- 
inal building. This equipment consists 
(besides the various stations from 
which an alarm can be turned in) of 
register tapes and gongs, together with 
watchman’s clock which indicates the 
station and the time at which it was 
punched. In connection with this fire- 
alarm system a city fire-alarm box has 
been installed adjacent to the switch- 
board which permits of an alarm being 
turned in to the city after it is regis- 
tered in the switchboard room, thus 
placing the city fire alarm in direct con- 
nection with the terminal station. 

For issuing orders in connection with 
the operation of trains, a telautograph 
system has been installed in connection 
with which there is provided a tele- 
phone system. The telautograph sta- 
tions are placed in various localities 
around the terminal and orders writ- 
ten at any point are reproduced at oth- 
er stations on the traveling roll of pa- 
per. 

The dining room has been equipped 
with a telautograph service of its own, 
so arranged that orders written in the 
dining room are reproduced in the 
kitchen, this method saving a very con- 
siderable time in the transmission of 
orders, 


The electrical and mechanical work 


for this complete plant was designed by - 


and erected under the supervision of 
„Pierce, Richardson & Neiler, consulting 
engineers, Chicago. F. J. Ravlin, chief 
engineer of power stations for the Chi- 
cago & Northwestern Railway, is in di- 
rect charge of operation of the plant. 
—_—_s--o——___—_—__ 
Turbine Tests at the Riverside & Dan 
River Cotton Mills. 

Recently tests were made on the 
1,500 and 3,500-kilowatt steam turbines 
in operation at the power station of the 
Riverside & Dan River Cotton Mills at 
Danville, Va, a plant designed by 
Lockwood, Groene & Company, engi- 
neers and architects, Boston, to supply 
current to the Dan River Cotton Mills. 

A Lrief summary of these tests is 
Presented in the accompanying tables, 
and it should be remarked that the test 
on the 1,500- kilowatt turbine was con- 
dueted by the engineers of Lockwood, 


*piston meter, carefully calibrated. 
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RESULT OF TESTS OF 1,500-KILOWATT ALLIS- SHA ae STEAM TURBINE AT DAN RIVER 
POWER & MANUFACTURING COMPANY, DANVILLE, 


« One-Half Nate: Quarters Full 25% 

Load Load. Load Load Overload 
BR oP As oes io wep ee ek ew eat es ele een ed wae ee 1,500 1,500 1,500 1,5 
Actual Kw. per NOUP..... cc. .sccce cece ccccccccccececes 745 1,169 1,478 1,849.4 
Steam pressure at throttle, pounds absolute.......... 175.4 177.2 173.4 172.2 
Steam temperature at throttle, degrees F........-.... 500.1 518 505 475 
Superheat at throttle, degrees 'F E E AEA 129.6 146.6 135.5 105.9 
Vacuum at exhaust nozzle, inches high.............. 27.6 27.5 7 26.3 
Steam consumption, pounds per kw.-hour.........06. 22.46 18.71 18.05 18.05 


RESULTS OF TESTS ON 3,500-KILOWATT WESTINGHOUSE STEAM TURBINE AT DAN 
RIVER POWER & MANUFACTURING COMPANY, DANVILLE, VA 


One-Half Full 25% 

Load Load. Load Overload Overload 
R P- Mohan he ea ETE GR Oe Rw ER hee Relea ats 1,526 1,524 1,5 
Actual kw. per hour.........cccccccccccccscccccctcccs 1,847 3,638 4,475 5,350 
Steam pressure at throttle valve, pounds gauge...... 165.5 166.1 157.4 142.2 
Barometer, inches high...........ccescccesscccccccecs 29.25 29.88 29.07 29.1. 
Steam temperature at throttle valve; degrees F...... 431.3 435.5 402.6 415 
Superheat at throttle, degrees F............ccccceecs 68.5 62.2 33.5 53.3 
Vacuum in exhaust pipe, inches high............0.5. 27.18 27.09 25.6 24.38: 
Steam consumption, pounds per kw.-hour............ 18.42 16.73 18.55 20.09» 


Greene & Company, while George H. Orders for Railway Equipment In-. 


Barrus, consulting steam engineer, Bos- crease, 
ton, made the test on 3,500-kilowatt Considerable activity has beem im 
turbine. evidence in the railway department of 


The method employed in securing the the Westinghouse Electric & Manufact- 
steam consumption of the 3,500-kilowatt uring Company owing to the volume 
machine consisted in measuring the to- of orders for railway equipment re- 
tal water evaporated and from this de- cently received by the Company. 
ducting the weight of steam used by The St. Joseph Railway, Light, Heat 
the condenser turbine, cloth hall and & Power Company of St. Joseph, Me., 
the leakage. _ has ordered a partial equipment of No. 

The measurement of the feed water 307 interpole railway motors. The Den- 
was made by a four-inch Worthington ver & Inter-Mountain Railway Company 
has sent in an order for quadruple 

The method of ‘‘orifice measure- equipment of No. 306-B interpole rail- 
ment’’ was employed for determining way motors with type K-35 control. 
the amount of steam consumed by the . The Westinghouse Electric & Manu- 
condenser turbine. A plate one-eighth facturing Company has received a re- 
inch thick was inserted betwen a pair cent order from the Hutchinson Inter- 
of flanges in the four-inch supply pipe urban Railway Company of Kansas for 
and this plate contained two orifices, a double equipment of No. 92-A railway 
each one inch in diameter. Two gauge motors with type K-10-A control. 
pipes were connected to the four-inch Among large contracts recently re- 
pipe on either side of the plate, carried ceived by the Company is one for the 
down to a tee, common to both, to Birmingham Railway Light & Power 
which a steam gauge was attached. Company of Birmingham, Ala., includ- 
The drop in pressure between the two ing a 1,000-kilowatt sixty-cycle, self- 
sides determined the quantity of steam starting rotary converter with the usual 
passing to the condenser turbine as the accompaniment of transformers, switch- 
drop was geferred to previous calibra- boards, glowers, ete. 
tion of the orifice. In the same man- The Capital Traction Company of 
ner the steam used by cloth hall was Washington, D. C., has placed an order 
ascertained. for two complete substation equipments 

The leakage of the plants, which em- -—one covering a 1,500-kilowatt, twen- 
braced the boilers, steam pipes and ty-five-cycle self-starting rotary con- 
valves attached thereto, was made one verter with the necessary transformers 
night after the main turbine was shut and switchboards; and the other a 
down. Just sufficient fire was left on 1,000-kilowatt, twenty-five cycle self- 
the grates to maintain the steam pres- starting rotary converter with switch- 
sure in the six boilers. The quantity boards and transformers. 
of leakage was ascertained by observ- The Chicago Railways Company, of 
ing the fall of water shown in gauge Chicago, Ill, has placed orders for 
glasses and computing the quantity equipment for the extension of its La 
which this represents from the known Salle Street substation, including two 
measurements of the boiler at the wa- 3,000-kilowatt, twenty-five-eycle, self- 
ter line. From this quantity was de- starting rotary converters, with the nec- 
ducted the steam used in cloth hall and essary transformers, and a ten-paneft 
by the condenser turbine as per figures switchboard. A notable feature of thig 
obtained by orifice measurements. equipment is found in the fact that the 
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converters are to be installed on foun- 
dations and with foundation bolts that 
were originally intended for 2,000-kilo- 
watt rotaries of different manufacture. 

Among orders for hydraulic develop- 
ment received recently by the Westing- 
house Electric & Manufacturing Com- 
pany is one from the Dakota Power 
Company of Rapid City, S. D., includ- 
ing three 500-kilovolt-ampere water- 
wheel generators, three 500-kilovolt- 
ampere water-cooled transformers for 
24,000 volts and three 200-kilovolt- 
ampere self-cooled transformers. 

The Georgia Railway & Electric 
Company, of Atlanta, Ga., has placed 
an order covering a 1,000-kilowatt six- 
ty-cycle, self-starting rotary converter 
with transformers and switching ap- 
paratus. The Interurban Railway 
Company of Des Moines, Ia., has placed 
an order for a 300-kilowatt converter, 
self-starting, together with the neces- 
sary transformers and switching appa- 
ratus. 


The Kokomo Public Utility Company 


- of Kokomo, Ind., has placed an order 


for a 1,500 kilovolt-ampere turbo-gen- 
erator unit; a 500-kilowatt, self-start- 
ing rotary converter, and the necessary 
transformers and switching apparatus. 
An order has also been received from 
the Metropolitan Street Railway of 
Kansas City, Mo., for a 3,000-kilowatt, 
twenty-five-cycle, self-starting rotary 
converter with three 11,000-kilovolt- 
ampere, air-blast transformers and the 
necessary switching apparatus. 


——————_9--¢——____. 
Sound Waves Produced by the Oscil- 
latory Discharge. 

The oscillating spark discharge pro- 
duces sound waves which are not di- 
rectly recognizable by the ear, owing 
to their high frequency. Their pres- 
ence has, however, been demonstrated 
by Messrs. Campbell and Dye, as de- 
scribed in the Electrician by a modifi- 
cation of the well-known Kundt’s dust 
tube. A glass tube closed at one end 
is placed in front of the spark gap, in 
such manner that the sound waves are 
reflected at the bottom of the tube, 
forming loops and nodes. In order to 
ascertain the position of these loops 
and nodes, a small amount of lycopo- 
dium powder is sprinkled in the tube, 
when it collects in small heaps at the 
nodes. In this way the experimenters 
ascertained the existence of sound vi- 
brations of a frequency lying between 
110,000 and 800,000 periods per second. 


Modern Diesel Oil Engines. 

In a paper read before the British 
Institution of Mechanical Engineers, at 
the Zurich meeting, in July, F. Schube- 
ler gives a survey of the practical de- 
velopment of the Diesel oil engine up to 
the present day. 

It was the intention of the inventor of 
this engine to burn coal direct in the 
working cylinder, which however proved 
to be impossible, as the unburned resi- 
dues could not be removed from the lat- 
ter. This condition of things will remain 
unchanged and only oils will be used as 
fuel; these, however, being of the most 
composite properties, as will be de- 
scribed later on. 

For dealing with liquid fuel the prop- 
ositions made by different designers 
varied principally only in the arrange- 
ment of the air-pump and the construc- 
tion of the fuel-valve. Generally, how- 
ever, it can be stated that most of these 
propositions have disappeared and some 
have not even been carried out, all of 
them giving place to the well known 
Diesel principle with its characteristics: 
compression in the working cylinder up 
to the ignition temperature of the fuel 
(about 500 pounds or about 1,000 de- 
grees Fahrenheit), and creation of the 
pressure of the injection air (600-850 
pounds per square inch), by means of 
which the fuel is introduced atomized 
into the cylinder in an independent mul- 
tiple-stage air pump. It is only natural 
that the development of this principle 
has caused some difficulty in the begin- 
ning. In the hitherto-known steam en- 
gine the working process takes place 
partly in the boiler and only partially 
in the working cylinder. The boiler, 
which has no moving parts, deals with 
the heaviest part of the procesg and fur- 
nishes the working fluid in a refined 
state to the working cylinder, whereas 
with the Diesel engine the whole process 
has to be dealt with in the working cyl- 
inder. That iť has been possible within 
a respectively short period to develop 
the Diesel engine to such a degree as to 
enable it to compete successfully with 
the steam engine also for large units 
certainly proves the present-day skill 
and thoroughness of engineering. It 
may be stated that as regards reliability 
the Diesel oi] engine can now he consid- 
ered as fully equal to the steam engine, 
it being only a question of economy in 
each individual case which of the two 
prime movers takes the preference. 

There was one principal difficulty 
whieh had to he overcome. The extreme 
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high pressures and temperatures of the 
Diesel process put a limit to the dimen- 
sions of the cylinders, which will hardly 
exceed a diameter of thirty inches. This 
corresponds to an approximate cylinder 
output of 300 to 400 horsepower, assum- 
ing 150 revolutions per minute of the 
shaft and ordinary Otto cycle. Theo- 
retically there would be nothing to pre- 
vent obtaining any desired output by 
arranging any number of cylinders side 
by side. Practically, however, it is not 
advisable to provide for more than six 
cranks, as a larger number would pro- 
duce an inadmissible twisting of the 
shaft. Furthermore, such units require 
a great amount of space and would be- 
come extremely costly. These reasons 
called forth the necessity of seeking oth- 
er means by which to increase the speci- 
fic cylinder output of the ordinary sin- 
gle-acting Otto-cycle engine. 

For this there are the following pos- 
sibilities: (1) by carrying out the sin- 
gle-acting Otto-cycle machine as a dou- 
ble-acting one; (2) by adopting the sin- 
gle-acting two-stroke-cycle working proc- 
ess; (3) by adopting the double-acting 
two-stroke-cycle working process. 

The double-acting Otto-cycle cylinder 
under (1) corresponds approximately 
to a doubling of the cylinder output. 
Almost the same result can be obtained 
by the procedure under (2), which, how- 
ever, necessitates, as will be explained 


_ later on, the provision of special scav- 


enging pumps. The solution under (3) 
would theoretically even quadruplicate 
the output of the ordinary Diesel engine 


cylinder and mean the adoption of the 


usual working process of steam engines, 
also for the oil engine. 
The author will try in the following 


to throw a little more light on these va- ` 


rious solutions in order that their re- 
spective advantages and disadvantages 
may be seen. As is known, this subject 
is for the time being a very disputed one 
and has not developed so far yet as to 
permit any definite statement with re- 
gard to which of the solutions will be 
ultimately adopted for the large Diesel 
units. It has, however, been ascertained 
that for smaller and medium-size units 
the single-acting Otto cycle takes the 
preference, the same involving the small- 
est working strain on the cylinder. Al- 
though this type of engine necessitates 
a more or less frequent cleaning of the 
internal parts, especially of the exhaust- 
valves, the author is informed that such 
machines have worked for periods of 
six to eight weeks without interruption, 
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even in cement factories and in mills. 
The normal type of the single-acting 
four-stroke-cycle engine is a vertical one 
with trunk piston and without special 
crosshead. This has not only the ad- 
vantage that the wear and tear of the 
piston is very slight, but also others with 
recard to the construction of the fuel- 
valve and the symmetric shape of the 
combustion chamber. The space required 
is comparatively small, which is fre- 
quently an important advantage, and 
permits a good utilization of the founda- 
tions upon which the enormous free 
forces of the cylinders are transmitted 
vertically. 

The horizontal type, which is carried 
out by various firms, is specially suitable 
where small heights are essential and re- 
sembles in its construction that of the 
normal gas engine. The free forces are 
more awkward to deal with, and some 
diffculty also arises with regard to the 
formation of the combustion chamber 
and the introduction of the fuel into the 
cylinder. 

The author will proceed first with the 
single-acting two-stroke-cycle engine and 
will deal with the double-acting engines 
later on. The first trials with a Diesel 
engine of this type were made some ten 
years ago. Owing, perhaps, to the choice 
of too small an output, and also some 
other inadequacies, this first attempt was 
not repeated for some time. 

It may be useful to recall some of its 
principal features. An exhaust valve is 
dispensed with, the piston uncovering 
at the end of its outward or downward 
stroke, slots arranged in the cylinder 
wall through which the burnt gases es- 
cape from the cylinder. By means of a 
special scavenging pump an air-pressure 
of about four pounds is produced. This 
lightly compressed air enters the cylin- 
der through a valve arranged in the cyl- 
inder cover, drives the burnt gas out 
of the cylinder and fills the latter again 
with a new charge of air as soon as the 
piston in its upward motion covers the 
slots. The air-valve being closed, the air 
18 compressed as in the ordinary Otto- 
cycle engine and also the fuel intro- 
duced in the same way at the end of the 
upward stroke. The whole process of 
driving out the gases, and the refilling 
of the cylinder takes place within a very 
short time at the end of the outward or 
downward stroke. The length of the 
Slots is about one-fifth of the stroke. 
With the ordinary Otto-cycle machine 
two entire strokes are available for this 
Process, giving, however, thus only half 
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the number of impulses, which can be 
obtained with the two-stroke-cycle type. 

As the two-stroke-cycle process, this is 
the same as the well known one em- 
ployed with the highly developed gas en- 
gine. It will be seen from the following 
that it is even more suitable for the 
Diesel engine. The two-stroke-cycle gas 
engine scavenges also at the stroke end 
with fresh air, the difference, however, 
being that at this stage of the process 
the combustible mixture is introduced 
into the cylinder by a special gas pump, 
and this even before the exhaust slots 
are entirely closed. It therefore cannot 
be avoided that part of the combustible 
gases escape unused in the exhaust, cre- 
ating thereby a possible danger for the 
engine. With the Diesel engine the fuel 


‘is only introduced at the ‘end of the com- 


pression stroke, thus preventing any 
losses of fuel and danger of preignition. 
The Diesel engine has furthermore the 
advantage that the rather bulky and 
power-absorbing gas pump can be dis- 
pensed with. With regard to the fuel 
consumption in general, it must, of 
course, be expected that the consumption 
of the two-cycle engine is somewhat 
larger with respect to the effective out- 
put than for the single-acting Otto-cycle 
engine. This must amount at least to 
the percentage of the energy absorbed 
by the air pumps. There must also be 
another increase due to the short clean- 
ing and filling process of the cylinders, 
which does not allow as perfect a scav- 
enging as with the four-cycle engine. 
With the latter under its worst condi- 
tions about seven to ten per cent of the 
cylinder volume (representing the com- 
pression space) is liable not to be fully 
replaced by fresh air. 

As a main advantage it may be men- 


tioned that the turning moment is much- 


more favorable, and consequently the re- 
volving masses for obtaining a certain 
degree of cyclic variation are much 
lighter. The two-cycle engine further- 
more guarantees a better starting and 
better conditions for regulation, which 
is specially important for direct coup- 
ling with alternators. The space re- 
quired is considerably smaller and the 
engine is also lighter and therefore 
cheaper. To give a figure, the difference 
in price between an ordinary single-act- 
ing four-cycle and a single-acting two- 
cycle engine for a capacity of 1,000 
horsepower amounts to about, twenty- 
five to thirty per cent, which figure 
would have to he considerably increased 
if larger units were compared. Further- 


373 


more, the lubricating oil consumption 
is somewhat smaller per horsepower, as 
the same cylinder and bearing dimen- 
sions are sufficient for producing about 
double the output. 

It still remains for reference to be 
made to the chief advantage of the two- 
stroke engine, that is, the elimination of 
the exhaust valve (or two with larger 
units). Some difficulties cannot be 
avoided with the latter, as soon as the 
same attains larger dimensions. Gener- 
ally speaking, the fewer working parts 
coming into contact with the hot gas 
the better. The scavenging valve (or 
valves) in the cylinder cover may be 
dispensed with. Only a part of the cyl- 
inder slots are then used as exhaust slots, 
the remainder on the opposite side be- 
ing used for the introduction of the 
scavenging air. A special shape is given 
to the top of the piston to guide the cur- 
rent of the scavenging air and to guar- 
antee a thorough removal of the burnt 
gases. The scavenging valve is thus re- 
moved from the high temperatures, and 
only the fuel valves and starting valves 
exposed to same. | 

The constructive details of the vari- 
ous types of Diesel engines may be de- 
scribed together, as a large number of 
the component parts remain the same 
whether used for this type of Diesel 
engine or the other. This especially 
applies to the fuel pump, fuel valve, 
alr pump, piston, etc. The air pumps 
are today generally carried out as two 
or three-stage piston pumps with inter- 
coolers. Whereas small units have as 
a rule an air pump attached to each 
eylinder, driven by a lever from the 
connecting rod, it is a general practice 
to provide for larger units one large 
common air pump producing the injec- 
tion air for three or more cylinders. 
The pump may be arranged either hori- 
zontally or vertically at one end of the 
bed plate. This arrangement reduces 
the number of engine parts to be con- 
trolled and also the first cost. The 
valves are generally metallic ones, 
which alone are able to stand the high 
temperatures. 

For lubricating the cylinders, special 
small oil pumps, that is, one for each 
cylinder, are provided. For bearings, 
connecting rods, etc., forced lubrication 
is generally advocated. The pump 
for the forced lubrication is driven 
direct from the shaft, and may be a 
piston or cog-wheel pump. The motors 
fitted with forced lubrication are total- 
ly inclosed, the dripping oil being gath- 
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ered in the bed plate and sucked up 
again by the pump after having passed 
through filters and coolers. Oil holes 
are bored in the shaft and connecting- 
rods, which take the oil from the bear- 
ings up to the respective crosshead pins 
and other places where lubrication is 
required. The cylinders are always 
cooled, the pistons only from a certain 
size upwards. The water is generally 
led to the engine by gravity and only 
under a small head. 

For piston cooling several solutions 
are possible. In most cases a telescopic 
arrangement is provided. The disad- 
vantage of this solution is the necessity 
of providing a stuffing box to prevent 
leaking water getting into the plate 
and mixing with the lubricating oil. 
With the stuffing-box arranged in the 
piston it is impossible to tighten it when 
the engine is running. If the same is 
arranged unmovable on the frame, 
theavy arms have to be attached to the 
wiston, which involve a considerable 
‘eccentric strain on the latter, and 
which therefore cannot be recommend- 
ed. In other devices joints are made 
use of, which, however, are subject to 
similar disadvantages. A very simple 
arrangement for the piston cooling, 
which does not require any stuffing box 
and the working of which is absolutely 
reliable, deserves mentioning. With 
this arrangement the water does not 
entirely fill the cooling space of the 
piston, the water being only squirt- 
ed against the highly heated surfaces 
and draining off through a pipe which 
surrounds the spray pipe. By this ar- 
rangement all additional pressures and 
strains are eliminated. Some firms use 
oil for piston-cooling, which may have 
some advantages, but which, on the 
other hand, has the disadvantage of a 
smaller cooling effect owing to the 
smaller specific heat and the smaller 
coefficient of transmission of this liquid. 
If the oil is taken from the general oil 
system of the engine the cooling device 
for the oil has to be increased accord- 
ingly. The exhaust valves for smaller 
motors are not cooled. Some firms use 
no cooling device even for larger mo- 
tors, which is an important construct- 
ive simplification, whereas other firms 
have the larger exhaust valves water 
cooled. 

A question which is of the greatest 
interest both to the manufacturer and 
to the client is the ehoice of fuel. It is 
certainly very surprising that the re- 
sults of chemical analyses of different 
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fuels do not furnish exact information 
with regard to the suitability of the 
fuel for Diesel engines, so that this can 
only be decided by the actual tests. It 
happens that oil of a certain compo- 
sion is quite satisfactory, whereas an- 
other of an absolutely similar consist- 
ency is unsuitable. It may be stated 
here that there is a large selection of 
cheap liquids available, the most im- 
portant being: Crude mineral oils, 
mineral-oil residues (crude naphtha, 
mazout). Further, gas oils, that 
is, intermediate products of oil 
refineries from which the lightest con- 
stituents, such as benzine and pe- 
troleum have been distilled, and the 
gas oil-tars of water-gas works. 
More recently it has been found pos- 
sible to utilize the by-products of the 
distillation of coal and paraffin, tar-, 
solar- and paraffin-oil. Explosions or 
danger of fire on account of the high 
flash-point are eliminated, and any 
quantities of such fuel may be stored 
without danger and without being sub- 
ject to the restrictions made by law. 

The different working conditions of 
the Diesel oil-engines naturally require 
different types. The piston speed is 
generally between 600 and 1,000 feet 
per minute, which cannot be reduced 
below a certain limit, as otherwise 
the slightest leakage could prevent 
the compression attaining the required 
amount. This is espeically important 
for marine Diesel engines when running 
the same dead slow. The piston speed 
ean, however, be as low as 180 to 200 
feet per minute for continual service. 

For standard slow-speed single-act- 
ing four-cycle engines the number of 
revolutions lies between 150 and 300 at 
respective capacities of 1,000 to 15 
horsepower. These engines have the 
best fuel consumption, but have also 
the disadvantage that they are heavy 
and expensive. 

With regard to the actual costs per 
brake-horsepower-hour in assuming a 
fuel price of $12 per ton (which is cer- 
tainly an outside figure) this will 
amount to about 0.22 to 0.36 cents, or 
about 0.32 to 0.4 cents per kilowatt- 
hour. These figures are the actual fig- 
ures maintained during actual service, 
assuming of course that the engines are 
kept in good condition. 

—— eo 
. Exports of Copper. 

Exports of copper for the week end- 
ed August 10, were 4,622 tons. The 
amount since August 1 was 8,536 tons. 
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Chemistry of the Silver Voltameter. 

Among the questions relating to the 
chemistry of the silver voltameter 
which have been investigated more or 
less in detail are the following: (1) 


. Effect upon electrolyte of the various 


septa employed in the different types 
of voltameters to separate the anode 
electrolyte from that of the cathode; 
these septa include (a) filter paper, 
(b) silk, and (c) porous pots of un- 
glazed porcelain; (2) the effect of vari- 
ous kinds of impurities upon the weight 
of the silver deposit and the explana- 
tion of this effect; (3) the-preparation 
and testing of pure silver nitrate free 
from traces of impurities which pro- 
duce disturbing effects in the voltame- 
ter; (4) anode secondary reactions; 
(5) cathode secondary reactions; (6) 
preparation of the silver anode; (7) 
purity of the silver deposit. 

Of these, says A. S. McDaniell in 
Science, the first question has been 
studied in greatest detail, principally 
because of the fact that it includes the 
cardinal differences between the vari- 
ous types in use by national standardiz- 
ing laboratories. It early became evi- 
dent that the different results obtained 
with the various types was due princi- 
pally to the effect produced by these 
septa, and that two of them introduced 
errors of much greater magnitude than 
any ordinary variations in the condi- 
tions or in the purity of different sam- 
ples of even commercially pure silver 
nitrate. However desirable it might 
have been to have devoted every en- 
ergy to the preparation of pure elec- 
trolyte and to its protection from con- 
tamination during the experiments, it 
was necessary first to show just what 
the nature of the action of the septa 
might be. The results of the investi- 
gation of the effect of filter paper seem 
to show that ordinary filter paper 1s 
superficially covered with oxycellulose, 
which can be extracted with water but 
which again forms spontaneously when 
the filter paper is allowed to remain in 
contact with the air. This oxidation is 
probably due to fermentation. This 
oxycellulose solution (colloidal) very 
readily reduces silver nitrate solution 
to colloidal metallic siver. Permanent 
eollodial solutions of silver have been 
prepared from concentrated aqueous 
extracts of filter paper. Furfuralde- 
hyde, especially the polymerized varie- 
tv, produces all the peculiar effects 
which have been observed with filter 


ee | 
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paper, e g. imparts to the electro-de- 
posited silver a strongly striated and 
non-crystalline appearance. Other 
reducing agents produce similar effects 
but to a less extent. Cane sugar and 
starch do not produce these effects. 

It is very probable'that the final ef- 
fect of the filter paper in increasing the 
weight of the silver deposit is princi- 
pally due to the deposition of the col- 
loidal silver (by cataphoresis) and also 
some of the protective colloid-oxycellu- 
lose upon the cathode along with the 
electrolytically deposited silver, result- 
ing in a breaking up of the usual 
crystalline form of the silver so that it 
occludes greater amounts of electrolyte. 
Thus, an unweighable amount of col- 
loid can increase the weight of the sil- 
ver deposit by a quite appreciable 
amount. Of course, the weight is fur- 
ther increased by the actual mass of 


the colloid deposited, but this seems to 


be a small per cent of the total in- 
crease. 

Silk, when first used, produces an 
effect very similar to that of filter pa- 
per, due to the ease with which it is 
partially decomposed into aldehydes. 
After repeated use in the voltameter, 
this aldehyde decomposition ceases, and 
it renders the electrolyte strongly acid, 
probably due to its decomposition into 
aminoacids. Since, in general, the ef- 
fect of acid is to decrease the weight 
of the silver deposit, this fact probably 
accounts for the progressively decreas- 
ing values obtained with a voltameter 
with silk septa as compared to those 
obtained with the porous-pot type. 

Porous pots, when prepared accord- 
ing to certain specifications, have prac- 
tically no effect upon the electrolyte. 
If not so prepared, they render the 
electrolyte slightly acid and very faint- 
ly reducing in character. This very 
slight action is probably catalytic in 
character, and probably consists in a 
slight reduction of tbe silver nitrate to 
an equivalent amount of nitric acid. Of 
all the septa, the porous pot is by far 
the most inert. ` 

Next to the presence or absence of 
strongly reducing impurities or certain 
colloids, the condition of neutrality of 
the electrolyte has the greatest effect 
upon the results. Fused silver nitrate 
when prepared according to the meth- 
ods described in the literature is both 
slightly basic and also contains minute 
traces of reducing impurities which are 
very objectionable in voltameter work. 
Reerystalized silver nitrate (from neu- 
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tral solution) is slightly basic, conse- 
quently the recrystallization must be 
made from acid solutions. This acid 
may be removed by recrystallization or 
by careful fusion, but the neutrality 
must be tested in either case. 

There is no evidence of any secon- 
dary reactions at the cathode. The 
anode solution remains practically neu- 
tral, but if appreciably acid at the start 
tends to become neutral. The same is 
true when no septum is used. This in- 
dicates a secondary reaction of some 
sort at the anode. No evidence was 
found of the formation of reducing 
substances at the anode, such as a sub- 
silver nitrate. The evidence obtained 
by other investigators of the formation 
of such substances seems to be at least 
partially vitiated by the fact that in 
some cases at least the anode solution 
was filtered through filter paper. 


; ——_>--e__—__ 
A Rotating-Electrode Oscillator. 


Those who have been occupied with 
the investigation of high-frequency cur- 
rents in wireless telegraphy, electro- 
theraphy, ete., are familiar with the 
very important role which the oscilla- 
tor or interrupter takes in this work, 
This spark should possess certain 
special qualities having a considerable 
influence on wireless transmission and 
assuring regular and powerful oscilla- 
tions. The sparking voltage and the 
resistance of the spark should remain 
invariable while the interval and the 
electric conditions of the circuit are 
the same. 

The two electrodes of the spark gap 
being in communication with the ter- 
minals of the transformer become the 
terminals of an electric arc in the form 
of a hot spark. This is what happens 
when one electrode comes too near the 
other, when the frequency of the spark 
is too great or when the proper condi- 
tions of resonance are not realized. The 
gap becomes a conductor and allows a 
passage of the secondary current direct 
to the transformer which produces con- 
siderable heating and a dissipation of 
energy. 

Several processes have been employed 
to remedy this difficulty, either in mak- 
ing the spark play in an insulating 
liquid (the Righi oscillator) or by pass- 
ing the current of air between the elec- 
trodes, or by very rapidly moving the 
electrodes themselves in space to bring 
about ventilation. The new sparker 
described in a paper read by E. Roger 
before the French Society of Physics 
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combines a spark with the necessary 
qualities, with a gap that is easily in- 
stalled. | 

The new methods of sanding which 
at the present time are used in radio- 
telegraphy and are becoming more and 
more general, make use of the singing 
spark. It is quite well known that this 
kind of transmission permits a better 
oral perception of the signal in spite of 
the noise of other messages which are 
so frequent and disturbing in certain 
parts of the country, and responds 
better to the mechanism of the tele- 
phone, but to obtain good results it is 
necessary to employ sparks with high 
frequency and reduced lengths or to 
make use of high-frequency alternators 
having from 500 to 1,000 cycles. It is 
in cases of precisely this character that 
the sparker described has its advanta- 
ges by assuring a powerful cold 
spark and avoiding the formation of an 
are which would. be the result of spark 
at a higher temperature. 

The apparatus is composed of one 
electrode of a spherical form, placed 
opposite to and in the axis of another 


electrode of a cylindrical form. These 


two electrodes are mounted on insulat- 
ed supports, one of which can be dis- 
placed laterally by means of a slide and 
vertically with a screw to assure 
perfect centering. The length of 


spark can be regulated during send- 


ing. A ventilator moved by an elec- 
tric motor produces a current of air 
which escapes in the annular space be- 
tween the electrodes where the sparks 
play. 

The spherical electrode has a move- 
ment of rotation imparted by the motor 
through a belt and the cylindrical elec- 
trode is placed in rotation by means of 
a friction clutch on the pulley driving 
the sphere which is furnished for this 
purpose with a flexible disk. The two 
electrodes turning thus in respect to 
each other on two perpendicular axes 
allow the spark to move across surfaces 
which are continually being moved and 
cooled, and the discharge of sparks is 
broken up into a number of multiple 
sparks breaking on the surface of the 
electrode. The active surfaces remain 
cool and in case of high-frequency 
sparks there is obtained by this means 
a very musical note, easily perceptible 
at very great distances at the radio- 
telegraph receiving stations. More- 
over, this note can be varied through- 
out an octave by regulating either the 
length of the spark or the excitation of 
the alternator. 
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MODERN AMERICAN CONCRETE. 
POLE LINES. 


BY FRANK C. PERKINS. 


For electric lighting, power and rail- 
way lines reinforced-concrete poles are 
now utilized with complete success and 
are said to be cheaper than cedar. A 
concrete-pole line across Whitewater 


` River at Richmond, in Indiana, is 


shown in the accompanying illustra- 


tion, the reinforced-concrete poles vary- 


ing in length from 40 to 60 feet, the 
base being 20 inches in diameter and 
the top 7 inches. Concrete poles are 
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CONCRETE-POLE SECTIONS. 


also used in railway service for sup- 
porting the trolley wires. These poles 
measure 28 feet in length with tops 7 
inches in diameter, each concrete pole 
having a base of 12 inches. The various 
forms of reinforcement are indicated in 
the accompanying drawing. As elec- 
tro-carbon twisted rods and spiral 
binding wire are properly distributed 
`n the column of concrete the poles are 
not only substantial and durable, but 
also have remarkable elasticity. 

A pole thirty feet in length will per- 
mit a deflection of thirty inches before 
the concrete cracks, while to obtain the 
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above results would require about one- 
third greater horizontal strain at the 
top than would be sufficient to destroy 
a cedar pole of the same dimensions. 

In accompanying drawing, No. 1 on 
the left, may be noted the four electro- 
carbon rods as they are placed in the 
cement body with the spiral binding 
wires pulled in place, while No. 2, in the 
center, indicates the shape of the con- 
crete body as finished; and the steps 
and other bolts and holes which are 
easily made when the concrete is plas- 
tic. The other cross sections, No. 3 to 


No. 7, indicate different methods of . 


binding and reinforcement. 

Even under tremendous strains the 
cracking of the cement, it is held, does 
not impair the strength. of the pole in 
the least, for after this takes place the 


- the reinforcement becomes active and 


takes the entire strain; and as the spe- 
cial rods are guaranteed to withstand 
a breaking strain of 50,000 pounds per 
square inch, it is an easy matter to un- 
derstand why this class of construction 
has two or three times the strength of 
cedar. 

It will be noted by the illustrations 
that the poles are square, with the cor- 
ners beveled off two or three inches, so 
that the top of the pole is octagonal in 
shape. This not only gives it a hand- 
some appearance, but leaves the cor- 
hers substantial and avoids a sharp 
edge that would be liable to chip off. 

Rods are placed within three-quarters 
of an inch of the surface of the cement 
at the corners and then bound together 
by a spiral wire encircling the four rods 
from top to bottom. This not only 
serves to tie the rods together, but pre- 
vents danger of the cement shearing 
off, as the rods have a tendency out- 
ward when the pole is subjected to a 
lateral strain. Another important func- 
tion performed by the spiral binding 
wire is that it ties the concrete together 
and increases the flexibility of the en- 
tire body. 

The smaller poles, up to and includ- 
ing thirty-five feet in height, are mold- 
ed lying on the ground, and after they 
have been seasoned are set in place by 
means of a gin pole. The forms are laid 
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with the butt near the hole and the 
reinforcement placed. Then the con- 
crete is poured in and allowed to re- 


. main three to seven days, according 


to the weather. The forms are then 
removed so that they can be used again 
and the pole is held to season. This 
process requires about three to four 
weeks, and the poles are then ready to 
be set and used. 

Poles forty feet in length or larger 
should be built standing, as this is the 
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most economical method. First the 
hole is dug, and then the form is set 
in place directly over it, and lined up 
straight and perpendicular temporar- 


ily guyed so as to hold its position. . 


The spiral binding wires are then put 
in place and the rods drawn up on the 
inside of the form and set. After the 
reinforcement has been properly se- 
cured, the side of the form that was 
left out to receive the steel work is put 
in place and the bands or ties around 
the outside secured. The equipment is 
then ready to receive the concrete 
pouring. 
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CENTRALSTATION SERVICE IN 
NEW ST. LOUIS POST OFFICE, 


BY G. T. HADLEY. 


The new postoffice in St. Louis is the 
largest workroom of its size in the 
United States. It is 290 feet long by 
178 feet wide. The building is a sub- 
stantial one of brick, consisting of this 
main workroom surrounded on three 
sides with marble corridors handsomely 
finished in Vermont marble, a mezzan- 
ine or second story, a basement and a 
sub-basement. The latter contains the 
boiler room, the fan rooms, the re- 
frigerating plant and the big tunnel 
connecting with the Terminal subway. 
There are several very good reasons for 
the location of the present postoffice ; 
avoidance of a long haul of mail, sav- 
ing of time on account of better fa- 
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The telephone and messenger serv- 
ice will be complete in every detail. 
There will also be an electric clock sys- 
tem installed, comprising a master clock 
electrically driven and regulated twice 
each day from Washington, according 
to observatory time. Every clock in 
the building will in turn be operated 
by this master clock on the main floor. 

The ;ventilating system includes a 
series of electrically driven ‘‘Siroceo’’ 
fans, nine in number, with capacity va- 
rying from 10,000 to 70,000 cubic feet 
per minute. The two enormous fan 
chambers are located in the southwest 
and northeast corners of the sub-base- 
ment. The free outside air is drawn 
into the building through sheet-metal 
ducts, cleansed from excess of impuri- 
ties and warmed or cooled according to 
the season of the year. The air, after 
passing through the fans and the heat- 
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NEW ST. LOUIS POST OFFICE. 


cilities, convenient to Terminal. The 
hew postoffice represents combined ef- 
forts of a number of experts in the 
Treasury Department. James Knox 
Taylor is the supervising architect with 
E. L. Hesse as superintendent of con- 
struction, 

The new postoffice has installed a 
three-wire direct current system for il- 
lumination. There are thirty-six elec- 
troliers suspended by steel cables 
from interior trusses; four 250-watt 
tungsten lamps or 1,000 watts for each 
electrolier, The fixtures were designed 
especially for this postoffice by a Chi- 
cago firm. The marble lobbies are 
lighted by seventeen electroliers equip- 
ped with opalescent globes, each fix- 
ture containing six forty-watt and one 
100-watt tungsten lamps. Electric 
cluster lights illuminate the basement. 
Ornamental lamp standards adorn the 
mam entrance, while bronze bracket 
lamps are used with good effect at other 
exterior entrances. 


ing and tempering coils, is then wash- 
ed and filtered and during the summer 
months is cooled and delivered to all 
parts of the building at a temperature 
automatically controlled by thermo- 
stats. 

The boiler room is situated in the 
south end of the sub-basement and con- 
tains four 150-horsepower Scotch ma- 
rine boilers with interior Morrison cor- 
rugated shell. To each one of these is 
attached a Hawley down-shaft furnace 
of the Dutch-oven type. These furna- 
ces are guaranteed under normal con- 
ditions to consume ninety per cent of 
the smoke besides adding to the effici- 
ency of the boiler apparatus approxi- 
mately ten per cent. The boiler-room 
equipment is for the generation of 
steam for heating purposes only. All 
electrical energy for light and power 


is to be furnished by the Union Elec- 


tric Light & Power Company. 
The fact that a large establishment, 
erected and equipped in the most mod- 
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ern manner ‘by the United States Gov- 
ernment, is to receive energy from a 
central station for lights and motors, 
in preference to generating energy, 18 
significant. It is not too much to as- 
sume that the decision in favor of pur- 
chasing current from the local central 
station was made only after careful in- 
vestigation and assurance that the in- 
terests of the new postoffice were well 
served in so doing. 
—_—_—_@--e_____. 
New St. Louis Electric Plant Nearing 
Completion. 

The Laclede Gas Light Company’s 
new electric plant at Mound and Mul- 
lanphy Streets, St. Louis, Mo., was 
completed August 15. The company 
will furnish electric light and power in 
any part of St: Louis. The electric 
plant cost $475,000, has a capacity of 
8,000 kilowatts, is equipped with tur- 
bines and has all the latest machinery, 
including automatic devices for oper- 
ating purposes. It is stated that elec- 
tricity can be generated at less cost in 
the St. Louis plant than it can be trans- 
mitted from the Keokuk water-power 
plant. . 

The original schedule of rates ranged 
from 4 to 12 cents a kilowatt-hour for 
light and from 3 to 10 cents for power. 
A permanent and lower rate schedule, 
however, is to be prepared and will be 
made public in September. This brings 
the Laclede company into direct con- 
flict and competition with the Union 
Electric Light & Power Company. 

Including $475,000 for the new elec- 
trie plant, the Laclede Gas Company is 
spending $2,310,000 for improvements 
and betterments. These include $500,000 
for a twelve-story office building on 
corner of Eleventh and Olive Streets, 
of which the company will use six floors 
and basement; $350,000 for thirty-five 
miles of new mains; $100,000 for re- 
pairing and testing shops; $425,000 for 
new coal-gas plant and three water- 
gas sets at Second and Rutger Streets; 
remainder of expenditure provides two 
new immense gas holders and a pump- 
ing station, which increases the daily 
capacity of the gas works from 16,- 
000,000 to 22,000,000 cubic feet. 

——_»--¢—_____ 

A French Wireless System. 

An all-French wireless system has 
been inaugurated to cover the whole 
world. Stations in South Oran and 
Dahomey will be in operation before 
the end of the present year, and one in 
Madagascar will soon follow. 
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An Excellent Boiler Record. 
The Dayton Lighting Company 


‘reached the limit of its boiler capacity 


in the winter of 1909-10, and in order 
to pull through its peak loads contract- 
ed’ for extra current from the Citizens’ 
Lighting Company. Anticipating ma- 


terial increase in demand for power for. 


the next winter, the company installed 
new boilers, equipped with ‘Taylor 
stokers. The winter load, however, 
showed an increase of 103 per cent over 
the previous year, which was 80 much 
greater than had been anticipated that 
the boiler capacity was still short. At 
this time the company could not ob- 
tdin help from the Citizens’ Lighting 
Company, for its load also had in- 
creased. 

In order to carry the great load the 
new boilers had to be operated with the 
enormous overload. To do this both 
fan engines were coupled to the fan, 
the governors removed and the engines 
operated with their throttle valves 
wide open. For practically twenty- 
four hours each day for two months 
the plant was so operated, this condi- 
tion being necessary because when the 
peak-load dropped off the firemen on 
the hand-fired furnaces quit work, 
thereby forcing the stokers to operate 
continuously at maximum capacity. 
The mechanical engineer for the Day- 
ton Lighting Company states that 
these boilers developed 300 per cent of 
their normal rating. In this way this 


lighting company pulled through the ` 


heaviest part of their winter’s load 
without asking for outside assistance. 


; —_————__oo-e__— 
The Hauserlake Concrete Dam. 
On May 21 the first water passed 
over the crest of the new concrete 
Hauserlake Dam, located on the Mis- 


‘souri River, about eighteen miles below 


Helena, Montana. This dam is note- 
worthy, not only on account of its 
large size, but also because it replaces 
the large structural steel dam of trian- 
gular section which was completed in 
February, 1907, and failed with a year 
after going into service. This new con- 
erete dam was designed by Charles T. 
Main, of Boston, while the Stone & 
Webster Engineering Corporation did 
all of the work with the exception of 
some extremely difficult foundation 
work executed by the Foundation 
Company of New York. 

The new dam is located in the same 
place as the former steel one and is of 
the ogee type. From the head-race ca- 


nal on.the east.side of the river to the 
west abutment it is 670 feet, while the 
spillway gsj491 feet in length. It con- 
tains’ 88,000 yards of concrete and at 
maximum capacity stores 91,800 acre 
feet.of Water. From foundations to 


_ spillway crest it is 110 feet with a thick- 


ness at the base of 86 feet, tapering to 
67.5 at the ogee section. At the height 
of nineteen feet over the dam extends a 
bridge supported by twenty-four piers, 
each two feet thick and spaced 18.5 feet 
in the clear. 

The construction of this new dam was 
started in 1908, but proceeded slowly, 
as the cofferdam and temporary struc- 
tures were washed out. In March, 
1910, work was held up for sev- 
eral months by the main coffer- 
dam being carried away. In build- 
ing that portion of the dam below low 
water, the Foundation Company em- 
ployed its pneumatic caisson method, 
and work was commenced in August, 
1910. A number of wooden caissons 
were sunk to bed rock, filled with con- 
crete, the spaces between them be- 
ing sealed with the same material. The 
cofferdam ,thijs constructed proved effi- 
cient, the concrete being then laid on 
bed rock. ... 

The present power house is the same 
as the old and the equipment includes 
five 2,800-kilowatt-units capable of pro- 
ducing 16,000 horsepower under an ef- 
fective head of sixty-six feet. This 
Hauserlake power plant of the United 
Missouri River Power Company is one 
of the three large hydroelectric devel- 
opments the company operates in this 
locality. 
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Coal Sampling by Purchaser and Dealer 


_ That accurate methods in sampling 
coal deliveries will give nearly the same 
results from analyses by both the pur- 
chaser and the dealer, is a point made 
in a recent paper by Dwight T. Ran- 
dall, of Arthur D. Little, Ince., chemists 
and engineers, of Boston. 

In illustration, Mr. Randall gives the 
following results of coal sampled and 
analyzed by both parties from the same 
barge: | 

Sample Sample 

Taken by Taken by 
Represen- Represen- 

tative of tative of Differ- 
Consumer. Coal Dealer. ence. 


Ash in dry coal... 19.48 10.14 0.34 
B.t.u. in dry coal. .14,099 14.159 56 


Another case shows that results will 
check reasonably well when samples are 
properly taken, and also that the results 
are not always as unfavorable to the 
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coal dealer as he frequently assumes. 
A coal dealer employed a disinterest- 
ed party to sample coal from a barge 
as it was unloaded, and a sample was 
taken by the consumer at his plant for 
one week. These samples were worked 
down and analyzed by separate labo- 
ratories, with the following results: 


Sample No. 1 


Taken 
by Repre- Sample 
sentative No. 2 


of Coal Taken by Differ- 

Company. Consumer. ence. 

Ash in dry coal... 5.96 5.67 0.29 
B.t.u. in dry coal. .14,803 14,866 63 


Such results can be obtained only 
when samples are taken and prepared 
for the laboratory by careful men 
who will follow instructions absolutely. 
It takes time to break down a sample 
properly and few laborers who are 
detailed to do this work realize the im- 
portance of the work, and a short or 
easy method is frequently used which 
may secure results far from right. 

The fact that there may be small 
variations from the true heating value 
just as there may be in weight of the 
coal, and that these variations are as 
fair to the buyer as to the seller, must 
be recognized. They will tend to offset 
each other during a period of a year. 
It is better to know within one per cent 
of the weight and of the heating value 
of coal than to have no information 
about it. It is possible to determine 
both with greater accuracy if only 
reasonable care is used. 


— 
Danube Water Power. 

Two great projects for employing 
water power for the generation of elec- 
tric power are now under considera- 
tion in Hungary and Croatia. One, 
due to Albert Bass & Company, of 
Basel, is to use the Danube in its flow 
from Pressburg to Raab, a distance of 
about 40 miles in West Hungary. A 
navigable canal is to be dug for navi- 
gation and irrigation and three reser- 
voirs are to be made, at Pressburg, 
Wieselburg and Raab, respectively, to 
supply 40,000 horsepower for driving 
dynamos. The total cost will be nearly 
ten million dollars. The other propo- 
sal is to utilize water power at Zeng 
on the Adriatic coast of Croatia. Here 
from 60,000 to 80,000 horsepower can 
be generated to supply Fiume and the 
rest of the Austrian coast with light 
and power, and especially for railway 
traction. The cost of this larger un- 
dertaking, it is said, would approach 
$20,000,000. 
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Ornamental Lighting at an Amusement 
Park. 

One of the new features this year of 
the world-wide famous electric illumi- 
nation at Coney Island is the large num- 
ber of decorative lamp posts installed 
along Surf Avenue, the most popular 
thoroughfare of this resort. These 
posts are of the type known as the 
“Brighter Brooklyn’’ post, containing 
five 100-watt tungsten lamps, one point- 
ing up and the other four pointing 
down, on a very artistic standard. 


Electric Lighting 
Illuminating Engineering 


is renowned for its associations and 
beautiful old interior, and it might nat- 
urally have been expected that there 
would have been some hesitation in in- 
troducing modern illuminants. 

The method adopted has been to out- 
line the arches on either side of the 
main aisle with clear-bulb metallic fila- 
ment lamps, and in some cases the 
straight lines of the architecture have 
been followed in a similar manner. By 
this means the lamps are kept out of 
the direct range of sight, and the 
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NIGHT VIEW OF ORNAMENTAL STREET LIGHTING INSTALLATION AT SURF AVENUE, 
CONEY ISLAND. ; 


These posts at Coney Island have 
been installed at the expense of the 
individual operators of amusement 
concessions, and they add materially 
to the beauty and brilliance of the 
night spectacle. 

The accompanying illustration shows 
fourteen of these posts installed in 
front of Steeplechase Park. one of the 
large Coney Island enterprises. They 
Were installed under the direction of 
the Edison Electric Illuminating Com- 
pany, of Brooklyn, which company fur- 
nishes the current. 

— eee 

Modern Illumination in Old Church. 

The method of electric lighting em- 
Ployed in the famous chureh of St. 
Mary’s, Redcliffe (Bristol), furnishes 
an interesting example of the grafting 
of the new on to the old. This church 


brightly illuminated stone immediately 
behind them probably serves to tone 
down the contrast between their bril- 
lianey and the suroundings. 


In addition to these lamps there are 


chandeliers equipped with imitation 
metallic-filament candles. 
++ 
A New Electric Lamp. 

A new electric lamp was recently 
described before the Académie des 
Sciences which is a modified form of 
mercury-vapor are. According to some 
particulars given in the Revue des 
Eclairages, the are is formed in vacuum 
between an anode of tungsten and some 
mercury at the other end, and is struck 
by means of a small electromagnet 
which brings the tungsten anode and 
mercury into contact. The light emit- 
ted is said to be remarkably white. com- 


379 


and 


bining as it does the blue of the mer- 
cury are with the whiteness of incan- 
descent tungsten. : 

The energy consumption is low, be- 
ing given as 0.45 watts per candle. The 
lamp as at present arranged works at 
a pressure of twelve volts, but. it is 
hoped that this value may be increased 
by the use of some inert gas in the bulb, 
thus permitting operation on circuits of 
higher voltage. 

Legit. 
Cost of Car Lighting. 

The experience of French railway 
companies with different types of car 
lighting has recently been made public. 
The lamp-hour is taken as the 
unit of comparison, although the elec- 
tric lamps give twenty-five candle- 
power, the gas lamps twenty candle- 
power and the oil lamps seven candle- 
power. The cost of oil is taken as 15 
cents per kilogram, of gas $1.00 to 
$1.25 per thousand cubic feet, and of 
electric power as 0.9 cent per kilowatt- 
hour. A comparison is given in the ac- 
companying table. It is seen that elec- 
tric lighting is the cheapest, while giv- 
ing the most light. Oil is most expen- 


sive. 
— Cost in Cents. — 


Electric. Gas. 
oS of energy............. 0.032 0.098 040i 
Repairs and maintenance. 0.242 0-086 0.238 
Interest at five per cent ` aa vane 
and depreciation ........ .160 0.200 
Cost of extra haulage...” 0.038 0.058 eh: 
Totaka ee 0.388 0.496 0.754 
———_+--e—___.___ 
Station Lighting Controlled By Block 
System. 


On the Coast division of the..South- 
ern Pacific Company the employees of 
the signal department have Installed 
with great success at six Stations an 
automatic lighting device which is op- 
erated entirely by means of the block 
signal. The signal supervisor of the 
division states that a saving of seven- 
ty-five per cent in the cost of lighting 
is made. The lights at a station burn 
only when a train is approaching, 
standing at the station or departing 
therefrom. The length of control of 
the lights depends entirely upon the 
distance between the blocks at the sta- 
tion. 
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THE MERCADIER-MAGUNNA MUL- 
TIPLEX TELEGRAPH SYSTEM. 


BY C. L. DURAND. 


After working for a number of years 
upon their system of multiplex teleg- 
raphy by vibratory currents, Professor 
Mercadier and Engineer H. Magunna, 
the inventors, have now succeeded in 
eliminating all the various difficulties 
which were encountered, and it may be 
said that the apparatus is able to meet 
with the most severe tests which can 
be required in practical telegraphy. 
This was very well brought out in the 
tests which were made under the direc- 
tion of the French Government over a 
line from Paris to Lyons, about 280 
miles. On this occasion a quadruplex 
Baudot printing telegraph of the gov- 
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ceivers, so that each current is received 
in a separate instrument. Three mes- 
sages can be thus sent each way in 
practice. However, this does not pre- 
vent sending messages at the same time 
by the usual direct current, as alternat- 
ing and direct current are sent over the 
same wire by using the Van Ryssel- 
berghe connection. With the Morse 
signals the difficulties are even less 
than with printing telegraphs such as 
are used in Europe. Given a line which 
is duplexed as usual on direct current, 
we can add three messages each way 
by using the vibratory method, that is, 
six messages counting both ways. The 
capacity of the line is now eight mes- 
sages against two on the usual method. 
The new apparatus has very little com- 
plication, and another point is that 
none of the regular standard instru- 


FIG. 1—DIAGRAM OF CONNECTIONS. 


ernment type was operated by direct 
current along with a sextuplex Hughes 
printer by vibratory currents, making 
five transmissions each way. Counting 
each Baudot instrument at 1,550 words 
per hour and a Hughes instrument at 
1,800, the total is 10,800 words per hour. 
On the usual direct-current method, 
only the quadruplex Baudot method 
ean be used, so that the capacity of the 
line is nearly tripled. With Morse 
sounders or tape receivers the advan- 
tage is still greater, and the line will 
earry four times the usual number of 
messages. 

The Mercadier-Magunna system de- 
pends on the use of vibratory transmit- 
ters sending alternating current on the 
line, each at a standard frequency. At 
the other end is a set of selective re- 


ments such as sounders, etc., need to be 
modified. Dots and dashes are sent by 
key in the same way as before. Where 
alternating currents is used on the line, 
the signals are always received as direct 
current, by the use of relays and local 
battery circuits. 

The transmitter uses a tuning fork 
which is kept in vibration by an elec- 
tromagnet placed between branches. 
One wire of the magnet is connected 
to one pole of a storage-battery and 
the other wire to the metallic mass of 
the fork. Each prong of the fork car- 
ries a contact by which the circuit is 
broken in the usual way by the action 
of the magnet upon the prongs. In 
order to receive the alternating current 
set up by the vibration of the fork, a 
transformer T, (in Fig. 1), has its pri- 


Vol. 59—No. 8 


mary coil connected in shunt on the 
ends of the electromagnet. The wear 
on the contact points of the vibrator is. 
avoided by the use of a condenser. The 
inventors find it best to use tuning: 
forks whose pitch lies between 500 and 
875 complete vibrations per second. In 
practice there are used three tuning- 
fork transmitters and the same num- 
ber of selective receivers. In station 
No. 1 the transmitters are designed for- 
575, 725 and 875 cycles respectively, 
and the receivers at the other end are 
tuned to the corresponding values. 

In Fig. 1 are shown two such tuning: 
fork transmitters 1 and 2, with the- 
transformers T, and T,. The secondary 
coil of the transformer is connected to 
the common circuit through a Morse- 
key. The circuit then goes to the pri- 
mary of the line transformer T (shown 
in heavy line), which is a short and 
heavy winding. The transformer has 
two secondary coils having a long: 
winding of fine wire. One of the coils, 
L, sends the alternating current into- 


the line wire, while the second coif 
(shown in dotted line) is used to regu-- 
late the circuits. At the receiving end’ 
the current is received in a like trans- 
former L’ T’ and from thence it goes: 
to the common circuit of the vibratory 
selective receivers or monophone re-- 
lays M, and M,. Monophone relay M, 
responds to the current of 575 cycles: 
sent out by transmitter No. 1, and it 
makes contact for a local battery cir- 
cuit on receiver I. A like effect occurs: 
with monophone relay M, and receiver 


II, which is tuned for a frequency of 


725. The operator can use key 1 to- 
send Morse signals upon the line and 
such signals are received in the corre- 
sponding apparatus at the other end, so- 
that both operators can send messages 
independently. 


In the same way the: 
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operators at the second station can send 
messages to the receivers which are lo- 
cated at the first station, so that as 
many as three messages are sent over 
the line in each direction, or six mes- 
sages in all, by the use of vibratory 
currents, not counting the messages 
which are sent at the same time by 
direct current. 
One of the interesting points about 
the system is the use of a special type 
of vibrating receiver in order to select 
the waves of different frequencies 
which are sent over the line. The in- 
ventors designed a receiver which they 
call ‘‘mono-telephone’’ on account of 
its resemblance to a telephone. It uses 
a metal dise which is made to vibrate 
by the action of an electromagnet, but 
it differs from the usual telephone prin- 
ciple from the fact that it will be set 
in vibration by only the waves of the 


FIG 3—TUNING-FGRK TRANSMITTER. 


exact pitch for which it is tuned. For 
instance one of the monotelephones is 
tuned so as to respond when the opera- 
tor sends signals by using waves of a 
frequency of 575, but for other waves 
it produces no effect whatever. 

l In designing such instruments, the 
inventors make use of the properties of 
Vibrating plates. When a metal plate 
18 placed horizontally and is sprinkled 
with sand, and the plate is then made 
to vibrate by striking the edge, the sand 
18 driven off from some portions and is 
collected upon others. The sand tends 
to collect upon the nodal lines, where 
the vibratory movement is zero and on 
the contrary it is driven away from the 
strongly vibrating parts. The form of 
the nodal lines depends upon how the 
Plate is vibrated. Should we vibrate a 
Circular plate by means of an electro- 
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magnet placed under the center, we ob- 
tain a circular nodal line which corre- 
sponds to the first harmonic of the fun- 
damental tone of the plate. Should we 
now fix the plate by three supporting 
points P lying on the nodal line, such 
a plate will vibrate at only the pitch 
corresponding to the first harmonic, and 
for any other pitch it will be silent. 
The plate is made to vibrate by mount- 
ing a soft-iron disk armature at the 
middle and placing an electromagnet 
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FIG. 4. 


underneath. Such a disk, which can be 


made of steel, copper,. silver, etc., 18. 


shown at D (Fig. 2), and it is held by 
three screws E upon sliding supports 
F so as to hold it on the base L and 
also leave it free to vibrate. Under the 


plate is a specially annealed soft-iron:-’ 


disk M which is acted upon by the elec- 
tromagnet A. Around the iron core A 
is a concentric soft-iron ring B, and 
below is a permanent magnet C which 
is placed so as to magnetize the soft 
iron parts and form an annular magnet 
having an equal circular distribution of 
the lines of force. The magnetic circuit 
also includes the armature M. It is 
found that such a method is the best 
for securing the vibration of the disk 
when the coil receives alternating cur- 
rent. The pitch of the disk depends on 
its diameter, so that each monotele- 
phone uses a disk of different diameter. 
The diameter of the nodal line is 0.64 
of the diameter of the plate. Such 
plates are adjusted to the exact pitch 
by comparing a set of standard tuning 
forks, and they will respond strongly 
for a current of the right pitch, but 
are inactive when the current differs 
from this by only a small amount, so 
that the monotelephones form a very 
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sensitive selecting system. Such mono- 
telephones could be used to hear the 
messages by sound, but it was desired 
to make them act as relays in order to 
operate printing telegraphs or Morse 
tape. On the disk is soldered a plati- 
num plate upon which bears a contact 
point carried on the end of a lever. 
The lever is mounted on pivots and the 
pressure at the contact is adjusted by 
a counterweight. When the disk vi- 
brates, the lever which has been so ad- 
justed that its natural vibration is 
much slower than that of the plate, is 
unable to follow the vibration of the 
disk, so that there is a considerable in- 
crease in the resistance at the contact 
of the lever and plate. <A direct cur- 
rent passes through this contact for 
operating a local relay, and the ad- 
justment is such that when the current 
is diminished the relay will make con- 


FIG, 5.—MONOTELEPHONE RELAY. 


tact and thus operate a Morse receiver 
or a printing telegraph. Each signal 
sent over the line by alternating cur- 
rent gives a like signal in the direct- 
current receiver. 

In Fig. 4 is shown the method which 
is used to keep the signals sent from a 
station from passing in the receivers of 
the same station. At t t are the trans- 
mitters with their keys and at T L the 
line transformer (No. 1), correspond- 
ing to the one which is shown in Fig. 1. 
A second and like transformer E’ T 
L’ (No. 2) is also used. Each trans- 
former has a primary coil T or T’ and 
two secondary coils E L; E’ L’. The 
coils E and E’ belong to what is known 
as the choke circuit, this being shown 
by dotted lines, and this eircuit in- 
cludes an artificial line and an adjust- 
able resistance r. When a current is 
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sent from the transmitters ¢, it induces 
currents in the secondary of transform- 
er No. 1. Such impulses arrive in coils 
E’ and L’ of transformer No. 2. By 
regulating the artificial line, these cur- 
rents are made to have the same value 
and are also thrown out of phase by 
one-half cycle. When these two cur- 
rents pass in coil E’ and L’ their induc- 
tive effect is equal and opposite and in 
consequence zero upon the middle coil 
T’. The receiving instruments are 
mounted in the circuit of T and thus 
receive no current. However, when sig- 
nals. are sent in upon the line, a cur- 
rent is induced in T’ so that the receiv- 
ers are operated. The current also in- 
duced in E’ E has no effect in this case. 

To secure a better operation, the tun- 
ing forks are given a different pitch 
from the corresponding receivers in the 
same station, and the difference be- 


It is planned to erect the largest sta- 
tion ever built on this occasion, by 
means of-which the passage of the fleet 
of battleships through the canal can 
be continually signaled. Its range must 
therefore be ‘about 4,000 miles. 
Wireless on Aeroplanes. 
Efforts are being made by the Navy 
Department to perfect a system of 
wireless communication between shore 


stations and aeroplanes, recognized as — 


destined to play an important part in 
any future war. Captain Mayo, com- 
mandant of the Mare Island Navy 
Yard, has been authorized to conduct 
experiments with models of aeroplanes 
suspended in the air and equipped with 
wireless outfits, to determine whether 
or not the frame of an airship will act 
as a ground for the type of wireless 
apparatus used by the navy and permit 


FIG. 6.—STATION COMPLETELY EQUIPPED 


tween the highest and lowest pitch is 
lessened as much as possible without 
interfering with a good selection by 
the monoephone. In fact the above 
mentioned compensation is only ap- 
proximate when different frequencies 
are used and is only exact for one given 
period, so that it is required to work 
with frequencies lying as near together 
as possible. These are chosen. at 575, 
725 and 875 for the transmitters and 
500, 650 and 800 for the receivers of 
the same station. 
—— eoe 
Largest Wireless Station. 

A feature of the Panama Pacific Ex- 
position which will be held in San 
Francisco in 1915 will be the wireless- 
telegraph station on Telegraph Hill. 


communication. with the shore. 

The models will be suspended in 
insulated ropes between smokestacks 
at the navy yard and an effort made 
to send a message to the wireless sta- 
tions at San Francisco and Yerba 
Buena. More experiments with the 
wireless telegraph in conjunction with 
aeroplanes are looked for as soon as 
the naval aerial school at Annapolis is 
opened. | | 

One important point in dispute at 
this time is whether the wires neces- 
sary to establish communication should 
be erected on top of the machine or 
suspended from the bottom. In the lat- 
ter case, many aviators contend, the 


wires might interfere with the propel- 
ler. 
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Wireless Boat Propulsion. 

Another public demonstration of the 
method devised by Christopher Wirth 
of Nuremberg, Germany, for the con- 
trolling of motor-boats by wireless 
waves was made on July 6 for the spe- 
cial benefit of invited members of the 
Deutsche Flottenverein. At the ap- 
pointed hour the experimental boat was 
towed to the middle of the lake (the 
so-called Wannsee), having first been 
carefully inspected by some who wanted 
to make sure that no person was con- 
eealed in the boat. Antenne stretched 
above the vessel were to act as receivers 
for wireless waves which in this case 
were sent from antennæ attached to 
a collapsible ‘‘Komet-mast’’ tower on 
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AERIALS AT LIGHT HOUSE. 


the shore. The boat itself was equipped 
with a storage battery and a corre- 
spondingly wound motor for propelling 
it, leaving the wireless to be used only 
for controlling and steering the vessel. 

Owing to a poor tuning of the wire- 
less apparatus, the response was not 
as prompt as Was expected, it being 
claimed that from one to two seconds 18 
ample to show the same when the re- 
ceiving and sending instruments are 
properly tuned. Ilowever, the vessel 
did respond to each command ”’ flashed 
from the shore, threading its way be- 
tween the rowboats, sailboats and motor- 
boats which were present in large num- 
bers. The receipt of each signal was 
acknowledged by the lighting of a col- 
ored lamp, an arrangement that should 


», ~u 


prove of great value when a boat is to 
be manipulated from a distance at 
night. A green lamp indicated steering 
to the right, red to the left and white 
straight ahead. A blue light meant 
that the motor was connected for for- 
ward motion and yellow for backing. 

In the discussion by the German Fleet 
Society of the problem of the wireless 
control of distant crafts, two promising 
uses were emphasized. One was the 
wireless manipulating of torpedo boats 
so that these may be dispatched close to 
the enemy’s vessels without exposing 
any lives. At present, the demand for 
a reasonable protection of the crew 
makes it advisable to discharge the 
torpedoes at considerable distances from 
their intended target, with a resulting 
uncertainty which increases rapidly 
when the vessel aimed at is in motion. 
If the distance from the torpedo boat 

to the enemy’s vessel could be decreased 
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the torpedo boats and the aerial crafts 
built for wireless control could be con- 
siderably lighter, smaller and less costly 
than corresponding vessels carrying hu- 
man operators. 

Pictures of this latest test are not yet 
available, but the illustrations of the 
ecrewless boat as equipped by Wirth, 
Beck & Knauss of Nuremberg and of 
the aerials at the lighthouse from which 
the previous experiments were conduct- 
ed, will show the general arrangement. 

— e 

Wireless Installation in the Navy. 

Ground has been broken at Charles- 
ton, S. C., for the most powerful wire- 
less station on the Atlantic Coast to 
cover the whole North Atlantic Ocean. 
Messages can be carried 3,200 miles by 
the new plant, reaching the north coast 
of Ireland and the Caribbean Sea. From 
the sixtieth parallel on the north to 


the tenth parallel on the south, ships 
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Without risking lives, the probability 
of striking the hostile craft might easily 
be increased from the present 10 per 
cent to a possible 90 per cent. In other 
Words, with a self-propelling torpedo 
Costing about $3,000, the outlay per 
effective one would be only $3,333 as 
against $30,000. 

Another Promising possibility is that 
of directing and controlling an aero- 
plane by wireless waves so that it may 
be sent out as a photographic scout over 
an enemy’s camp. If both the airship 
and the camera can be controlled from 
a distance, it should be possible to ob- 
tain a series of photographs showing 
the distribution and fortifications of the 
hostile army without exposing a single 
man to the enemy’s firo, Of course both 


can be maintained in constant commu- 
nication with the naval center. 

Ocean liners between American and 
British ports will at no time be be- 
yond reach of this new station. Coast 
shipping from above Newfoundland to 
south of the Gulf of Mexcio will be 
able to keep in touch with Boston. 

The new apparatus will be a five- 
kilowatt Telefunken high-frequency 
wireless machine, with two aerial poles 
each 170 feet high. 

i — eee 
Wireless Messages from Automobile. 

A number of cadets from a military 
academy of the Northwest are now 
making a tour of about three thousand 
miles through the east and back to 
Chicago in four automobiles, whose en- 
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gines drive the generators for the elec- 
tricity of the wireless apparatus with 
which each machine is equipped and 
the machines are operated about thirty 
or forty miles apart, communication 
being maintained by means of the wire-: 
less. j 

Each machine is provided with an 
extension mast, while balloons, also“ 
forming part of the equipment of éach 
machine, can be utilized for carrying 
the antenne wires to any desired 
height. The expedition anticipates-vis- 
iting Washington, New York, ete. 

a ——_——_4--e A 

Wireless Station at Danzig. 

The wireless station opened at Dan- 
zig on May 15, 1911, for general com- 
munication with ships at sea -works 
from 6 a. m. till midnight in cónhèc- 
tion with the ordinary telegraphic ` 
service. The T-shaped antenna is car- 
ried by the telephone tower and a mast 
about forty yards distant and fiseš to 
a height of 150 feet. The power is pro- 
vided by 220-volt continuous current 
from the Danzig Municipal Works. 
The energy in the antenne is: 2.5 .Kilo- 
watts. Both senders and transmitters: 
are provided with variable wave- 
length scales. The normal range is 
nearly 400 miles by day and twice that 
distance by night, but the station has 
interchanged messages with the Ho- 
henzollern, when it was at Venice, 1,- 
370 statute miles away.—Electrical En- 
gineer. : 

o-oo 
Pedersen Wireless System. 

Many experiments have recently 
been made in the rapid transmission of 
wireless messages by the Pedersen sys- 
tem. The first attempts were made 
between Esberg and Lyngby, in Den-. 
mark (167 miles), then between Lyng-. 
by and Cullercoats (560 miles,,) and: 
finally between Lyngby and Knockroe, . 
in Carlow, Ireland (900 miles). Speeds 
of 300 words per minute have been at- 
tained. The transmitting station works 
With a Poulsen generator, so that it 
acts by undamped vibrations. For sig- 
nalling the primary cireuit is not used, 
but only a small part of the self-indue- 
tion in the antenne is short-circuited. 
Half a per cent out in the tuning is: 
good enough to enable clear signals 
to be given by the receiver, which is 
fitted with a crystal detector and a 
string galvanometer. The signals are 
marked on a tape automatically —-. 
Electrical Enginecr. 
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Electric Drive in Paper Mills. 

One of the trades in Scotland where 
electric power is vastly benefiting the 
manufacturer is that of paper making. 
In some cases the power is obtained 
from the private installation in the 
works, but wherever possible the 
services of a power-supply station are 
made use of. From the economical 
side the advantage over steam is, of 
course, undoubted, and there is also 
the great gain in simplicity and handi- 
ness in working. 

The aim of the paper maker is in- 
crease of output. At one time a speed 
of sixty-five yards was regarded as ex- 
ceedingly satisfactory, but to-day a 
speed three times this is secured and 
that with the much wider web given 
by the ixgtroduction of the latest type 
of machime. Another important con- 
sideration is speed regulation, thereby 
enabling different classes of paper to 
be made on the same machine. It re- 
quired some time and experience of 
paper-mill methods before the electric- 
al engineer could supply the neces- 
sary variations of speed without waste 
of current. But this has been done 
successfully. 


While several methods of regulation 


have been adopted, what may be taken 


as the ideal method depends on vary- 
ing the voltage at which the paper- 
machine motor is supplied. This is ef- 
fected in one of two ways. There ig 
either a separate starting dynamo for 
the moter about the same dimensions 
as the motor itself and supplying a 
current of varying tension* by means 
of a regulator conveniently placed 
in the immediate neighborhood of 
the paper machine; or the current 
can be taken from outsid- mains 
and transformed in a smaller dy- 
namo, which may be about half the 
size of the motor. Either dynamo is 
driven by a belt from a shaft or by a 
separate motor. The dynamo is excited 
by an independent current from a small 
exciter, which may be coupled to the 
starting dynamo, or run from an out- 
side source. 

An illustration of the use of the sec- 


Q) Industrial Power 


ond method, of taking current from 
outside mains, is seen in a paper mill 
which is supplied with a 120-volt di- 
rect current for lighting purposes. The 
variable motor uses at the maximum 
speed of the web—about 400 feet a 
minute—100 horsepower, requiring 
about eighty kilowatts. The trans- 
forming dynamo takes half this, or 
forty kilowatts. By means of control 
resistances its voltage can be made 
anything up to 120 volts, by steps of 
ten volts at a time, and this voltage 
can be added to or subtracted from the 
120 volts. Thus, voltages of 10, 20, 30, 
etc., up to 240 can be obtained, and are 
sufficient for all practical variation in 
speed. 

Two motors are required for the 
typical electric drive, one permitting 
of comparatively small changes of 
speed for steady work, and one by 


means of which the shaking motion 


and the dry end can be worked within 
wide limits of variation. Very slow 
travel is necessary for such operations 
as wire washing, putting in felts, start- 
ing, ete. A motor requiring such ex- 
tensive regulation must be rather 
larger than one for which such regu- 
lation is not required, and the starting 
and regulating apparatus in propor- 
tion. 

One system of regulating depends on 
the use of a three-conductor arrange- 
ment, with two different voltages, say, 
150 and 75 volts, and the motor arma- 
ture can therefore e driven with 75 
150, or 225 volts so as to give 
three separate speeds. This ac- 
tion is often combined with the use of 
a shunt regulation, and just one two- 
step cone pulley, and gives a range 
of speeds from one to twelve. For 
wire washing, etc., the main voltage 
is altered. The first method of regula- 
tion in use was by means of weaken- 
ing the field. The speed could be made 
double the lower limit through several 
intermediate stages, and by combining 
this method with regulation of the cur- 
rent the requisite slow travel was ob- 
tained. 


As showing the extent to which elec- 
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tricity is adopted in the paper trade 
it may be mentioned that one firm of 
engineers alone have already supplied 
an aggregate of more than 100,000 
horsepower of motors to paper mills.— 
Electrical Engineer. 

; — 

Electricity in the Cotton Mill. 

The electrical specialist should bring 
to the cotton mill a knowledge of the 
possibilities of electrical distribution of 
power and intelligently apply that 
knowledge to secure the best results 
from each separate cotton-working ma- 
chine, according to John P. Judge, who 
in a paper presented before the South- 
ern Textile Association at its recent 
meeting in Greenville, S. C., presented 
considerable data relative to electric 
drive in cotton mills. 

Before the advent of the electric mo- 
tor the only available method of power 
distribution was by shafting and belt 
or ropes, and it would therefore have 
been a waste of time to have investi- 
gated the possibilities of the various 
machines if operated undeť conditions 
not attainable. In the begining of the 
era of electric driving in cotton mills 
small motors were prohibitive in 
cost and did not have -very good 
characteristics, consequently large mo- 
tors were generally used, the system 
being designated as group driving. It 
was a great improvement over the old 
system, which might be called the unit 
drive, whether from engine or water- 
wheel. Unfortunately in the early 
days of group driving few comparative 
tests were made, and less published. In 
fact, in the beginning it was not 
thought that an increased production 
could be made. It may be interesting 
to note a few tests illustrating the vari- 
ation in loads in mill driven by large 
group motors: Picker-room, load varl- 
ation thirty-five per cent; cardroom, 
load variation thirty per cent; spin- 
ning-room, load variation twenty-six 
per cent; weaving-room, load variation 
seven to twelve per cent. 

These tests were made in a new well- 
managed mill during an average day’s 
run, 

About four years ago the perfection 
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jof group drive was reached in the four- 
frame drive for sp1nning frames. This 
has been used successfully in a large 
number of mills both south and north. 
While it was a marked advance over 
all other group-driving systems, It re- 
tained the worst element of the old 
gpinning-room drive, which is the near- 
ly vertical driving belt to the frame. 
There is some slippage in every belt, 
but much more in frame belts than 
most others, because they are small and 
it is impossible to keep lint off of them. 
Numerous tests show that the speed of 
a cylinder will often increase three per 
cent immediately after cleaning a frame 
belt and will drop back again after one 
hour running. The irregularities of 


belts cause jerks, which are a prolific. 


cause of broken ends and therefore lim- 
it the speed and production. 

By this time small motors of low cost, 
exceedingly hardy construction and 
having almost as good characteristics 
as the large motors had been developed, 
and naturally the electrical specialist 
turned his attention to the individual 
machines. He soon learned from the 
specialists in the mills and from the 
specialists in the manufacture of the 
machine that certain limitations which 
had been generally accepted as inher- 
ent in the machines were really due to 
the method of driving. Small motors 
individually applied would eliminate 
these handicaps and permit the opera- 
tion of each cotton-working machine in 
a manner best suited to its require- 
ments and possibilities. 

It seems almost incredible that we 
should have so long installed large mo- 
tors to drive such high-speed machines 
as pickers, because it generally re- 
quired a step-down from the motor to 
a line shaft, step-up from line shaft to 
counter and another step-up from 
counter to beater shaft. The first 
commercial application of individual 
motors for driving pickers was made 
in 1908, 

The paper describes a mill built near 
an old mill, both owned by the same 
Company, electric drive being installed 
in the former. About a year later the 
company ran the two mills for one 
month, twenty-five days, on the same 
Counts with the same superintendent 
and same staple cotton. The superin- 
tendent made a test on his own account 
Without any outside help or advice, 
and reported the result as follows: 
Both mills working No. 20 hosiery yaru. 
the belt-driven mill on single roving. 


the electrically driven mill on double 
roving: 
Production Production 
Spindles. in lbs. per Spindle. 
Belt-driven mill. ,..8,208 81,549.44 9.935 lbs. 
E PA 7680 87,154.60 11.35 Ibs. 
Showing 14.18 per cent more produc- 
tion for the motor drive, or deducting 
five per cent for the difference between 
single and double roving, a net gain of 
about 13.5 per cent. 
eo. 
Excavating by Electric Power on the 
Champlain Barge Canal. 


Electric power has beem utilized to 


EXCAVATING MACHINE. 


great advantage in the excavation of 
tbe Champlain barge canal in the Lake 
Champlain district. A hydroelectric 


TRANSFORMER STATION. 


power plant supplied the current to the 
electric excavator over a long-distance 
power-transmission line, and as the ex- 
cavator is moved from place to place, 
its step-down-transformer substation is 
transported as well, tapping on to the 
high-tension line wherever desired. . 
The electric excavator is shown 1n 
the accompanying illustration with 
the bucket digging into the bank of a 
cut on the Champlain barge canal, 
while in the center of the a picture in 
the background may be noted the trans- 
former plant connected with the power 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 385 


line, a closer view also being shown of 
the transformer panel and _ oil-switch 
mounted on a skid for transporting 
along the high-tension pole line. 

These electric excavators were util- 
ized for work between Dunham’s Basin 
and Fort Edward, and in working in 
the prism from lock No. 8 to a point 
300 feet south of East Street, took out 
about 82,300 cubice yards operating 
three eight-hour shifts. 

The electric hoisting equipment and 
controlling apparatus installed within 
the cabin of the electric excavator in- 
cludes a single-drum Swinging hoist, 
operated by a motor supplied with a 
current having a pressure of 550 Volts, 


as provided by. the secondary con- | 


ductors of the portable transformer. 
plant, the primary wire being connect- 
ed to the high-tension pole line. This 
motor driving the single-drum swinging 
hoist on the excavator operates at a 
speed of 723 revolutions per minute 
and develops twenty-two horsepower 
under normal load. The main double- 
drum hoist on this electric excavator 
is geared to a three-phase motor of 112- 
horsepower capacity, operating at a 
speed of 750 revolutions per minute. 


Coaling at Sea by Means of Electricity. 

An important test of coaling at sea 
is shortly to be made with the new 
naval collier Vestal in connection with 
which test the United States Navy De- 
partment has ordered the employment 
of the battleship Virginia. The device 
used for coaling at sea is an electric 
hoist and it is required that the de- 
livery of coal from the collier to the 
battleship shall be at the rate of at 


least sixty tons per hour for not less 


than eight consecutive hours, the speed 
of both ships being in the neighborhood 
of eight or nine knots, and the collier 
towing the battleship. 

Some of the naval officers do not be- 


lieve it is advantageous to undertake | 


coaling at sea; at least with any at- 
tempt to effect a transfer of fuel while 
both collier and receiving vessel are 
under way. It is pointed out that this 
will require a special gear in the way 
of winches and other apparatus, and 
that in time of war, with the employ- 
ment of merchant vessels as colliers, 
there will probably be a lack of such 
mechanism. At all events, some of the 
naval officers believe the coal could be 
more easily delivered from the side of 
a ship which suspends cruising for that 
operation. 
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All readers of the ELECTRICAL RE- 
VIEW AND WESTERN ELECTRICIAN are 
invited to submit questions and an- 
swers to this department. Correspon- 
dents are requested to send full name 
and address. This, however, will not 
be printed except where the writer 1n- 
dicates his willingness therefor. 
Anonymous communications will not 
be considered. 

Questions relating to electrical mat- 
ters of any kind will be inserted. An- 
swers from our readers should be re- 
ceived in this office not later than ten 
days after the date of publication of 
the question. Answers will be pub- 
lished in a subsequent issue. 


QUESTIONS. 


No. 10.—ELECTROMAGNET DESIGN.— 
What is the smallest sectional area of 
core of an electromagnet which will be 
sufficient to exercise a force of one 
pound upon an armature two inches 
away, and what winding should be 
used? It is to be connected to a 110- 
volt circuit and used intermittently.— 
M. E. R., Baltimore, Md. 


No. 12.—‘‘Srrie’’ ror Dispuay ILL- 
UMINATION.—In the account of the 
British coronation illuminations that 
appeared in your issue of July 22, men- 
tion was made of the use of ‘‘strip’’ 
for outline lighting. Please explain 
what this ‘‘strip’’ material is and just 
how it is used.—S. J., New Orleans, La. 


No. 13.—AUTOMOBILE IGNITION SPARK 
CorL.—Please give sketch and informa- 
tion on a low-tension spark coil to be 
used in connection with the make-and- 
break ignition system of a six-cylinder 
automobile to be operated on six volts. 
—S. L. K., Reading, Pa. 


No. 14.—E.ectric LIGHTING OF PULL- 
MAN Cars.—The Pintsch gas lighting 
for railway cars is to some extent be- 
ing superseded by electrie lighting. 
Please explain the modus operandi 
with reference to the electric generator 
and accumulators. What is average 
size in kilowatts of generator and ac- 
cumulators? What is the efficiency of 
generator and aceumulators? When 
the generator is working at its highest 
efficiency, speaking of one Pullman 
ear, what impedance does same offer 
to the free movement of a train of pas- 
senger cars, considering continual side 
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belt strain on axle bearings, magnetic 
drag weight of equipment and the 
like? At what speed of a train, in miles 
per hour, is the greatest demand of the 
generator on the free movement of the 
train, and what is the energy required 
in horsepower?—H. W. F., Chattan- 
ooga, Tenn. 


No. 15.—TWELVE-HUNDRED-VOLT Di- 
RECT-CURRENT RaiLways.—l under- 
stand that 1,200 volts is now used on a 


number of direct-current interurban — 


railways. Is it possible to arrange the 
car wiring so that such a car may enter 
a city on the ordinary 600-volt trolley 
lines? If so, how is this done?—N. H., 
La Salle, Il. 


No. 17.—SINGLE-PHASE Fan MOTOR. 
— We have a twenty-four-inch exhaust 
fan driven by a one-third-horsepower, 
110-volt, single-phase motor. Wind 
blowing down the thirty-inch duct 
caused the far to act as a turbine and 
run backwards. When I tried to start 
it up again the motor just hummed, 
then after a few minutes it started up 
backwards at a very high speed. I 
then shut off the power. On again 
starting it went all right. Why did it 
go so fast backward the first time ?— 
F. G. D., Lincoln, Neb. 


No. 18.—CURRENT FOR ELEVATORS.— 
If power for lighting and elevator mo- 
tors in a five-story building is to be 
bought, is alternating or direct cur- 
rent preferable, and why? With 
which would the motors cause most 
flu-uation of the lights. If there 
were six elevators and from 30 to 125 
kilowatts of lighting. would separate 
generator sets be advisable ?—A. B. R., 
Chicago, Ill. 


ANSWERS. 

No. 16.——0OZONE AND ELECTRIC OZON- 
wERS.—Is the use of ozone a truly ef- 
fective means of purifying the air in 
a large hall or theater, or is it merely 
an adjunct to the regular ventilating 
system? Is an electric ozonizer the best 
apparatus for preparing ozone in large 
quantity, such as for the service re- 
ferred to?—E. K. T., Iowa City, Ia.. 

The undesirable physiological effects 
of stale air are due to the presence of 
waste organic matter in a more or less 
putrescent state. It is the intent and 
purpose of the ‘‘regular ventilating 
system’’ to remove this stale air and 
replace it with fresh air. For halls 
and theaters the eomfort of the pat- 
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rons demands that the ventilating sys- 
tem be of sufficient capacity to entirely 
remove and replace the air content of 
the building three or four times an 
hour. However, if this air be charged 
with ozone, the organic matter is oxi- 
dized as fast as produced, and the air 
content may be renewed much less fre- 
quently without discomfort, depending 
on the percentage of ozone initially 
present. This permits of a smaller ca- 
pacity in the ventilating plant, it be- 
ing usually designed for a complete 
renewal of the air every 40 or 50 min- 
utes. There is also a marked reduc- 
tion in the capacity of the heating 
plant required. The electrical method 
of ozone generation is the most com- 
mercial because of its flexibility, sim- 
plicity, low maintenance cost, the ab- 
sence of dangerous chemicals, the ease 
with which quantity and quality may 
be regulated and the almost universal 
availability of electric energy. It is 
extensively used in Europe, where the 
problem of ozone generation has been 
given a much more intense and ex- 
tended study than in this country. 
The ozonization may be accomplished 
either by small units distributed 
throughout the hal, or by a single 
large unit in the intake. The small 
units are usually equipped with an in- 
ternal fan, which greatly increases 
their capacity by discharging the ozon- 
ized air as soon as formed and thus 
keeping up a constant local circulation. 
The large units, being located in the 
intake, require no separate fan, and 
can therefore be built much cheaper 
for a given capacity. The initial cost 
by the former method may be assumed 
at $7.00 per thousand cubic feet of air 
per hour, and of the latter at $1.00 per 
thousand cubice feet per hour. The for- 
mer method is recommended for me- 
dium and small auditoriums where de- 
pendence is placed on ‘“‘natural’’ ven- 
tilation. Units of capacity, from 10,- 
000 to 20,000 cubic feet per hour, pro- 
vided with internal fan and adjusting 
rheostats, have given excellent satis- 
faction in such cases at a cost much 
less than a ‘‘regular ventilating sys- 
tem.’’—E. N., Pittsburg, Pa. 


ce a 
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FINANCIAL REPORTS OF ELEC- 
TRICAL COMPANIES. 


AMERICAN LIGHT & TRACTION. 
The American Light & Traction Com- 
pany’s balance sheet of June 30, 1911, 
compares with that of June 30, 1910, 


as follows: Assets. 

June 30. June 30 
OTL AL $05 914 818 

stment account ...... $27,971, 914, 
Tenor investment ... 2,430,592 1,919,041 
Treasury ect oor oe ; el 1 
sidiary com- 
a ae pint ees 7 ea ate 5,029,455 3,767,870 
Bills receivable i a g 391,698 744,968 
es of indebted- 
eh tae er ee ae haw EN et 
ts receivable ......... 48, i 

re. stk., cont.......... 170,900 189,500 
Interest and dividends.... 40,844 14,401 
Cash coers ieat kan e E 1,663,655 1,563,255 
Total  wicaweseee cee dee ee es 38,349,557 37,315,666 
Liabilities. 
Preferred stock .......... $14,236,200 $14,236,200 
Common stock ..........+. 15,000,000 15,000,000 
Col. in notes..........-006 ETR EE ,200 
Dividends accrued ....... 757,428 706,053 
Miscellaneous .........005 73,675 52,478 
Contingency fund ........ 966,582 966,582 
Reconstruction fund ...... 3,626,200 2,821,500 
Undivided earnings ....... 3,689,470 3,519,611 
Total -aisee sinaos edn ees 38,349,557 37,315,666 


*41,223 shares of common stock. 
tEarnings receivable, $1,403,255; reconstruction 
reserve, $3,626,200. 


BOSTON ELEVATED. 
The annual report of the Boston 


Elevated, for the year ended June 30, 
1911, is issued. The income account 
compares with the nine months ended 
June 30, 1910, as follows: 


1911— 10— 
Gross Inc................ $15,635,965 $11,383,686 
Operat. Exp............. 10,119,064 7,331,396 
NO lender E 5,516,901 4,062,290 
Other Income........... 344,742 135,998 
Total net.............. 5,861,643 4,198,288 
Chgs. & DOD v5.5 0% - 4,511,182 3,589,342 
Balance .......... »... 1,350,460 608,946 
Dividends .............° 1,197,000 598,500 
Surplus ............... 153,460 10,446 


AMERICAN TELEPHONE & TELEGRAPH COM- 
PANY, 

The American Telephone & Tele- 

graph Company reports for the six 


months ended June 30, 1911, as fol- 
lows: 


1911. 1910. 

Dividends E ESAE $10,135,518 $ 9,202,326 
erest and other revenue 6,123,444 5,651,492 
elephone traffic .......... 2,592,277 2,565,227 
eal estate socere enr, 46,326 49,742 
Other SOUPCOR: scenes ove vee, 306,057 127,106 
í Otal revenues ....... °°" 18,203,624 17,595,893 
LL edb Sal SINGS augag sb 1,782,461 1,694,485 
Inte revenue cs cevie ne vcs 16,421,163 15,901,410 
Net i hee T ee eae 2,805,884 2,586,355 
Divid NOONE Sis se Seteey cot 13,555,278 13,315,055 
Su one paid Game gaa a 10,769,555 10,352,353 
BUS. esis E A 2,785,722 2,962,701 


WASHINGTON, BALTIMORE & ANNAPOLIS 
EARNINGS. 

For the three months ended June 30 
the Washington, Baltimore & Annapolis 
Electric Railway Company made a sur- 
Plus above fixed charges of $30,924. 
Cross earnings increased and operat- 
mg expenses decreased as compared 
with the period last year. For the 
three months the gross income was 
$57,899, Operating expenses $84,752, and 
net Operating revenue $98,062. Inter- 
est and taxes amounted to $67,138. 


7 i 
Under the new capitalization there will 


be outstanding $4,783,000 first mort- 
gage bonds, $1,459,887 preferred stock 
and $3,000,000 common stock. 


MEXICAN TELEPHONE & TELEGRAPH. 

The report of the Mexican Telephone 
& Telegraph Company for the month 
of May and three months ended May 
31, 1911, compares as follows: 


1911. 1910. 
May grosS ..........00. $ 52,193 $ 45.998 
EXPENSES .esesesssoooo 27,746 22,863 
May net ...........00. 24,447 23,135 
Three months gross..... 154,639 136,111 
Expenses ..........0. eee 76,316 64,426 
Three months net..... 78,323 71,685 


STANDARD GAS & ELECTRIC. 

A table of preliminary reports of 
earnings has been received from the 
following subsidiary properties of the 
Standard Gas & Electric Company for 
the year ended May 31: 


1911. 1910. 
CONSUMERS’ POWER CO. 

GrOSS” siese neisa see cco tiax $1,378,894 $1,066,156 
NOEs sities eos a ceeus cake. 591,909 416,848 
FT. SMITH LIGHT & TRACTION CO. 

GEOSS Sie Peete bee blared $ 493,136 $ 433,316 
INCE (ese Coes ouch e enn 211,272 190,822 
MUSKOGEE GAS & ELECTRIC CO. 

GTONS eo bas hee dene oe aieres $ 416,897 $ 320,997 
Net rie cee teas .eece- wee 154,358 106,157 
OTTUMWA RAILWAY & LIGHT CO. 

GT OSS rubea gerseen en $ 274,913 $ 248,374 
Net orbs ie ewe tic diet nt oad 128,365 115,970 
ENID ELECTRIC & GAS CO. 

TOSS: «5 cee MEAN w geare eee $ 148,209 $ 125,684 
INGE sea Sow aeee bee eae 66,480 50,303 
EVERETT GAS CO. 

GTroSS «cae Good Sas cove cs $ 96,431 $ 69,180 
INGO: E Seen elcdncaes 35,788 25,044 


AURORA, ELGIN & CHICAGO. 
The ‘report of the Aurora, Elgin & 
Chicago Railroad Company for the 
month of May and eleven months ended 
May 31 compares as follows: 


1911 1910 
May BOSS .......cccc cence $ 152,761 $ 142,644 

Expenses ..........0005.., 89,9 82, 
` May net i. Sas cece 62,816 60,306 
Charges and taxes........ 35,842 33,662 
ay surplus ........... 26,973 26,644 
Eleven months gross...... 1,574,293 1,444,926 
Expenses ...... T 912,122 809,097 
Eleven months net..... 662,171 635,829 
«Charges and taxes ....... 380,107 340,928 
Eleven months surplus.. 282,064 294,901 

—_————__s---e_—_ 


Chromax Bronze. 

This bronze, (according to Metal In- 
dustry ),is an alloy of chromi:.m, copper, 
and nickel. It is the only copper alloy 
which contains chromium and is pro- 
tected by patents. As a bearing metal 
it is said to be unrivalled, and it has a 
fusing point of 1,200 degrees Fahren- 
heit. It will not fuse nor cut even if 
raised to red heat by friction. It will 
stand 20,000 pounds pressure per 
square inch on a six-inch bearing sur- 
face at slow speed. It takes a high 
polish and will not erystallize. It has 
a tensile strength of 79,000 pounds per 
square inch with an elongation of 3.3 
per cent and is extremely dense. It is 
acid proof, non-corrosive, and is not 
affected by sea water. It can be rolled 
into sheets and wire. _ 


AMONG THE CONTRACTORS 


AND SUPPLY MEN 


JOHN COLLINS, electrical contrac- 
tor of Des Moines, Iowa, is planning to 
open a wholesale electrical house in 
that city. 

L. R. JENSEN, of Aurora, Neb., has 


been awarded the contract for instal- 


ling an electric light plant at Grafton, 
The contract price was $15,000. : 

THE J. P. KELLY ELECTRICAL 
COMPANY of Trenton, N. J., has re- 
ceived the contract for installing an 
electrical power plant at a cost of 
$1,450 for the National Radiator Com- 
pany, 

THE CO-OPERATIVE ELECTRIC 
COMPANY was recently incorporated 
by J. A. Mueller, Fred Schermerhorn 
and H. H. Schermerhorn to do a gen- 


eral electrical contracting and repair 


business at 179 Fourth Street, Milwau- 
kee, Wis. 

THE R. T. OAKES COMPANY 
Holyoke, Mass., was awarded the con. 
tract for the installation of electric 
hights in the main auditorium of the 
German Lutheran Church, of that city. 
The contract involved an expenditure 
of several hundred dollars. 

ee 


Western Electric Earnings. 

For July the Western Electric Com- 
pany’s gross sales show a falling off 
of three per cent as compared with 
July, 1910, but the seven months of the 
current fiscal year which have elapsed 
are four per cent ahead of the corre- 
sponding period of last year. It now 
seems unlikely that the company wilt 
realize its earlier Prospects of a $71 - 
000,000 year, but the showing to date, 
which is at the rate of $66,000,000 for 
the year, is close behind the company’s 
high record of $69,000,000 for 1906. 

In the East the company’s sales re- 
ports for July compare favorably with 
those of July, 1910, the decrease for 
the month coming from the central 
and wesetrn districts. The cable man- 
ufacturing department shows the chief 
decrease, the electric supplies branch 
shows a small gain and business in tele- 
phone apparatus being good. Inasmuch 


as last year the falling off in business ` 


was first noted in the East, it is not un- 
natural that this section of the country 
should show some increase this year. 

Abroad the company’s business iş 
highly satisfactory, 
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A New Trolley Ear. 
The General Electric Company has 
recently placed on the market a new 
mechanical clamping ear, known as 


` form M, especially designed for use on 


overhead construction in and around 
mining and industrial properties. The 
ear consists entirely of forgings and 
punchings of steel, thus eliminating 
entirely such imperfections and varia- 
tions as are common to iron castings. 
This feature also permits of using 
small light sections of great mechanical 
strength, resulting in an ear giving 
a maximum clearance from passing 
trolley wheels and a minimum height 
from the center of the wire to the top 
of the clamping nut. The jaws are 
duplicate drop forgings, each lip fit- 
ting into the recesses of the trolley 
wire with absolute accuracy, insuring 
a grip which will have the greatest 
possible holding power. The jaws are 
hinged by a steel pin located close to 
the wire, and are of a length sufficient 
to utilize the maximum clamping ef- 
fect produced by the clamping nut. 
The machine-steel stud jacket engages 
shoulders on the clamps and fits into 
the hexagonal interior of the clamping 
nut; thus by rotating the nut the stud 
jacket is drawn onto the suspension 


New Electrical 


»” Appliances 


ing nut, effectually preventing any 
possibility of the ear becoming loosened 
in service. 

The new ear is made up suitable for 


CROSS SECTION OF GENERAL ELECTRIC 


TROLLEY EAR. ’ 


round, grooved and figure 8 wire and 
has either japanned or standard sher- 
ardized finish. 


The form M ear, when used in con- 


= GENERAL ELECTRIC FORM M MECHANICALLY CLAMPING TROLLEY EAR. 


stud, while the nut exerts an outward 
pressure on the upper outer edge of the 
jaws which by reason of the hinge, 
press against the trolley wire. 

The punched washer is formed 
around the top of the jaws to prevent 
its turning while the clamping nut is 
being tightened. It is also provided 
with two small lugs which may be 
bent up against the side of the clamp- 


nection with form H-3 suspension of the 
mining and ceiling type, renders pos- 
sible an increase in head room of two 
inches to two and one-half inches. 
oe 

Wireless in the Wanamaker Stores. 

Wireless telegraphy is more gen- 
erally known on account of the 
services which it has rendered at sea. 
Little is generally known about the 


¿Mechanical Apparatus 
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work which has been accomplished on 
land, and which in many cases is equal- 
ly important as that which has been 
accomplished at sea. 

In the August issue of the Marconi- 
graph there is an illustrated article de- 
scribing the Marconi wireless equip- 
ments at the Wanamaker stores in New 
York and Philadelphia. These sta- 
tions are used for the transmission of 
messages received at the Wanamaker 
stores for ships at sea, and also for pri- 
vate messages between New York and 
Philadelphia. The service has been so 
satisfactory that it has been found 
possible to dispense with the private- 
wire telephone service formerly used as 
a means of communication between the 
two stores. | 

| E 
A Telephone Protector for Outdoor 

Service. 

A type of open-space. cutout in ex- 
tensive use throughout the country to- 
day on telephone lines, both in rail- 
road and commercial service, is the so- 
ealled No. 86 type protector, manufac- 
tured by the Western Electric Com- 
pany. | 


wt! 


TELEPHONE PROTECTOR FOR CUTDOOR 
SERVICE WITH CCVER REMOVED. 


This protector is made in two forms 
—one with a tin cover and the other 
with a cast-iron cover, known, respec- 
tively as the Nos. 86-A and 86-B. These 
are chained firmly to the framework of 
the protector mounting, so that they 
cannot be lost through carelessness of 
the lineman. 


The protector itself is mounted on 
a porcelain base through the bottom 
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of which the leading-in wires are 
brought in, and consists of heavy car- 
bon blocks as shown in the illustration. 
The spacing between these blocks regu- 
lates the voltage at which the protector 
operates. Under normal conditions, 
this is adjusted to discharge at 1,000 
volts. 
The shape of the carbon blocks gives 
a variable gap between the ground 
block and the two blocks connected 
to the line wire. The protectors are 
arranged so that carbon dust carried 
across by the discharge will not clog 
the spark gap, but will automatically 
drop to the bottom of the protector. 
The No. 86 type protector, as is noted, 
is designed for use both outside and 
indoors, and it is arranged so that it 
can be mounted directly on the pole 
itself. In some cases, it is desirable to 
have a protector which can be located 


TELEPHONE PROTECTOR FOR OUTDOOR 
SERVICE, COMPLETE. 


in this manner outdoors, although as 
a general proposition, such a practice 
is not to be recommended on account 
of the additional maintenance difficulty 
thereby involved. 

On telephone train-dispatching lines, 
the No. 86 type protector is being used 
to a considerable extent 

| -—————_>--e—___—___ 

A New Current Gauge. 

Although the portable ammeter is a 


handy form of instrument it is apt to be 


expensive. On networks and large in- 
Stallations it is often useful to be able 
to ascertain the current in a particular 
feeder or cable under certain conditions 
of load. In such cases a portable in- 
Strument can only be connected in cir- 
cut with some loss of time and diffi- 
culty. Messrs. Drake & Gorham (Lon- 
don, Eng.) are putting on the market a 
Portable current gauge (Frisby’s pat- 
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ent) which need only be clipped on to a 
cable and a small adjusting screw 
turned to obtain a fairly accurate reg- 
ister of the amount of current passing. 
Details of the device are shown in the 
accompanying illustrations, which show 
plan and side views. It will be seen 
that it comprises a U-shaped magnet A 
at the end of a long arm K, and an 
arrangement whereby a centrally piv- 
oted armature B can be adjusted in 
respect to the poles of the magnet. This 
consists of an adjustment screw E, 
which is turned by a large milled head 
F, there being a pointer P, under the 
head which moves over a disk S grad- 
uated to read in amperes. An eyelet H 
is provided for hanging up the gauge. 
In actual use the U-shaped magnet is 
passed round the cable, and the arma- 
ture pressed against the poles to which 
it will adhere by reason of the attrac- 


CURRENT GAUGE- 
SIDE VIEW. 


CURRENT GAUGE— 
FRONT VIEW. 


tion set up by the current passing 
through the cable. D is a stiff spring 
on the armature against which the ad- 
justment screw rests, and this screw is 
turned round until the armature is 
forced away from the poles. When this 
has been done, the reading on the scale 
under the pointer shows the approxi- 
mate current. The instrument is made 
at present to read up to 250 amperes. 
\ ——_s---o—__—_ 
Telephones for Baltimore & Ohio. 
It is stated that the Baltimore & Ohio 
has ordered from the United States 
Electric Company forty complete sta- 
tion equipments for the extension of 
its telephone train-dispatching service 
from Clarksburg to Salem., This will 


‘complete the telephone dispatching: of 


its line from Grafton to Salem, and the 
train-wire service is paralleled by a 
message service. 
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The Usco Air Heater. 

The advantages attending the use of 
heated air for promoting the combus- 
tion of fuel need no insistence upon 
but it will probably be news to many 
engineers that by this means alone an 
economy of eighteen to twenty per cent 
in the fuel bill is obtainable. Practical 
trials have demonstrated beyond doubt 
the fact that the Usco air heater, man- 
ufactured by the Underfeed Stoker 
Company, Ltd., of London, Eng., brings 
about an increase in the temperature of 
the air to be supplied to the fire of from 
150 to 450 degrees Fahrenheit, and each 
twenty to thirty degrees Fehrenheit in- 
crease means a coal economy of at least 
One per cent. The use of heated air in 
the furnace has a most important in- 
fluence in improving the character of 
combustion, since it promotes chemical 
action and so gives a quicker re-action 
and a higher furnace temperature, re- 
sulting in a more energetic oxidizing 
effect upon those hydrocarbon gases, 
which, when cold air is used, are diffi- 
cult to consume, and result in smoky 
combustion. When using heated air 
the flame is bright and clear, and al- 
most smokeless, and with inferior fuels, 
and those containing much moisture, 


‘this effect is still more pronounced. 


The use of heated air is also attend- 
ed with the further .advantage that, 
just in proportion as its temperature is 
raised, heat losses due to an excess of 
air passing through the fire are dimin- 
ished, that is, if the air entered the fire 
at the temperature of the escaping gases 
there would be no loss due to any ex- 
cess employed over that required for 
actual chemical combination with the 
fuel. This is an important point, for, 
while a pound of carbon in coal re- 
quires theoretically only about twelve 
pounds of air for its combustion, it is 


found in practice that to insure the 


proper burning of coal without the for- 
mation of incomplete products of com- 
bustion, viz., CO and hydrocarbons, not 
less than twenty pounds of air are re- 
quired. All this excess of surplus air 
has of necessity to be raised to the fur- 
nace temperature. The manufacturers 
claim for the “‘Usco”’ an efficiency per 
unit of area of exterior heating sur- 
face greatly in excess of any other air 
heater. They point out that radiant 
heat passes through a dry colorless gas 
without effect in raising its tempera- 
ture, and while the metallic chambers, 
through which the air to be heated is 
passed, may be very hot indeed, the 


17$ 
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temperature of the issuing air has hith- 
erto been so low as to appear out of all 
proportion to the temperature of the 
walls of the heater and the gaseous 
medium in which the heater is im- 
mersed. Heating of such a gas can only 
be effected by bringing its molecules 
into actual contact with a heated sur- 
face. 

It is maintained that manufacturers 
of air heaters have heretofore relied up- 
on the expectation that radiant heat 
would substantially assist the heating 
of the air, and have not given adequate 
attention to the necessity of obtaining 
the maximum of surface contact. In 
the Usco heater this necessity has been 
exemplified to the greatest possible ex- 
tent by not only constructing the ap- 
paratus so that as a container of the 
air to be heated it exposes the maxi- 
mum surface to the molecular contact 
of the air, but in addition to this, metal- 
lie diaphragms, or radiation plates, are 
inserted in the air spaces parallel to 
their walls midway between them. 
These radiation plates become highly 
heated by the radiant heat from the 
walls of the heater on either side of 
them, and there is thus furnished ap- 
proximately double the heated contact 
surface, greatly increasing the heating 
effect of the apparatus In addition to 
the other mechanically novel features 
of the Usco air heater, this thermal 
diaphragm constitutes an innovation of 
the greatest practical importance, and 
ig one which has been recognized by 
the German and other patent offices by 
the granting of very broad and liberal 
patents. 


t ————_>-- 


Wireless on a Sailing Ship. 


An interesting example of the use of 
wireless telegraphy on a sailing ship 
is furnished by the equipment of the 
cadet ship Mersey, belonging to the 
White Star Line, which recently ar- 
rived in the Thames River after a 
voyage around the world. The instal- 
lation is unique, inasmuch as it is 
claimed to be the first instance of a 
sailing vessel carrying a wireless 
equipment, and the fact that the ap- 
paratus on the Mersey worked for elev- 
en months without a single breakdown, 
notwithstanding the fact that none of 
the men on board had had any prac- 
tical experience with wireless telegra- 
phy. is an acknowledged tribute to the 
efficiency of the Marconi system.— 
Mare onigraph. 
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New Westinghouse Direct-Current 
Motor. 

The Westinghouse Electric & Manu- 
facturing Company has announced a 
new direct-current motor for general 
power service. This motor, which is 
called type SK, has a number of novel 
features and represents in many re- 
spects the most advanced design in 
direct-current machines. 

One of the strongest features of this 
new motor is its excellent commutation, 
which is obtained partly by the use of 
the commutating poles and, partly, by 
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shape and welding the ends together. 
Rolled steel is an ideal material for mo- 
tor frames because of its high magnetic 
permeability, uniform structure, and 
great strength. 

The feet are pressed from steel plate 
and are riveted under great pressure, 
making a very rigid construction. 

The armature is so wound that wide 
spaces are left between the ends of the 
coils, and ventilating ducts are pro- 
vided in the core, an arrangement that 
assures lample ventilation. The coils 
are form wound, laid in open slots and 


NEW DIRECT-CURRENT MOTOR. 


the careful design of the commutator 


brushes and brush holders. Practical 


service tests have shown practically 


sparkless commutation under all con- 


ditions of speed or load up to extreme 


overloads. Another characteristic of 


importance is the large dust-proof bear- 


ings, and the efficiency of the oiling 
systems. Large oil rings keep the bear- 


ing surface well lubricated whenever 
the motor is in operation, but the oil 
cannot leak or be thrown out of the 
oil well. 

As can be seen from the accompany- 
ing illustration, the motor is very sim- 
ple in construction. The frame is of a 
new design. It is a ring of open-hearth 
steel made by hot-rolling the slab into 


held by fiber wedges and bands. The 
shaft can be pressed out without dis- 
turbing the aramature windings and 
commutator connections. 

These motors are made for 115, 230 
and 550 volts in capacities of from 1.5 
to 50 horsepower. 

The speed correspond closely to the 
full-load speed of induction motors, 
thus simplyfying the application of 
motors and making changes from 
motors of one class to those of another 
comparatively easy. 

——e 

Out of the twenty-seven countries 
which signed the international wireless- 
telegraph agreement of November 3, 
1906, twenty have already ratified it, 
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New Types of Flashers. 

The illustrations herewith show two 
new types of flashers recently placed 
on the market by the Reynolds Dull 
Flasher Company, of Chicago. One is 
the knife type, with metal contacts, in- 
tended to fill the demand of the trade 
for a cheaper article than the Dull 
carbon machine. It is a thoroughly 
serviceable and reliable machine, and 
is mounted on a three-fourths-inch slate 
base, heavy construction throughout, 
with steel worm and machine-cut gear. 
All parts are readily accessible and 
interchangeable throughout. These 
flashers require no other attention than 
oiling once a week and keeping the 
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contacts clean, and they are made in 
fifteen-ampere sizes only, that is, 
double-pole, capacity fifteen amperes 
per switch, = - 

The other type shown is the brush 
type intended to supply the demand 
for a cheaper machine than the Dull 
single pole. The cams, constituting a 
drum on this machine, are the heaviest 
used on any similar device, and the 
brushes are of pure copper, eight 
leaves thick and provided with a spe- 
cal brush holder that entirely pre- 
vents a loose contact and abnormal 
burning. Their capacity is five am- 
peres per switch. They require no more 
attention than the knife type described 
above, Both types are guaranteed 
against defective material. 
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New Twelve-Story Office Building for 

H. W. Johns-Manville Company. 

The accompanying photograph shows 
the new twelve-story office building now 
being erected on the Southwest corner 
of Forty-first Street and Madison Ave- 
nue, New York City, for the H. W. 
Johns-Manville Company, who will oc- 
cupy it in its entirety about May 1, 
1912, as the general offices and New 
York salesrooms of the concern. 

It was the desire of the owners to 
have a distinctive building, and the 
early Italian Gothic architecture was se- 
lected. This style of architectural 
treatment has not heretofore been em- 
ployed for buildings of this character, 


NEW OFFICE BUILDING OF H. W. 
JOHNS-MANVILLE COMPANY. 


and in this respect the edifice will be 
unique. 

There will be a mezzanine gallery 
with bronze rails and a marble stair- 
way, with bronze railing, leading up 
from the first to the second floor. Each 
floor will be devoted to one or more 
departments. The executive offices will 
oceupy the eleventh floor, while the 
twelfth floor will be used as a sample 
and exhibition room. 

The building has been designed so 
that all four sides will be attractive. It 
will be known as the Johns-Manville 
Building, and will have the unique 
distinction of being one of the few 
twelve-story structures to be entirely 
occupied by a manufacturing concern 
for office purposes only. 
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The building will be of fire-proof 
steel construction throughout, and will 
contain two Otis passenger elevators 
of the latest type. Each floor will have 
an area of 2,500 square feet, or a total 
area for the twelve floors and basement, 
which will extend under the sidewalks, 
of 34,500 square feet. 

An unusual feature connected with 
this building will be the fact that the 
tenant manufacturers will furnish a 
considerable part of the equipment of 
the structure. Among the various ma- 
terials which the H. W. Johns-Manville 
Company will install will be the fol- 
lowing: J-M asbestos roofing, J-M as- 
bestos plaster, J-M Linolite system of 
lighting, J-M conduit for wiring, flusho- 
meters, J-M Sanitor seats, electrical ac- 
cessories, waterproofing, Keystone hair 
insulator, J-M asbestos wood, fire’ ex- 
tinguishers, J-M Asbesto-Sponge felted 
and J-M Asbestocel pipe coverings, ete. 

Fire-proof materials will be used 
throughout the structure. Modern sys- 
tems of heating and ventilating will be 
employed, and the building will rank, 
architecturally ‘and otherwise, among 
the handsomest and most substantial 
office structures in New York. 

This is but one of a chain of branch 
stores, warehouses, offices, and factories 
scattered throughout the United States 
and Canada, which are under the su- 
pervision of the executive officers of the 
company, whose headquarters will be 
in this new building. 

—_——__—_+--—_____ 
Toledo & Ohio Central Installs Tele- 
phone Train Dispatching. 

The Toledo & Ohio Central Railroad 
has ordered forty-eight Western Elec- 
tric telephone selector equipments for 
use on its eastern division. There will 
be two circuits equipped, one extending 
from Bucyrus to Toledo, a distance of 
seventy miles, and the other from Bu- 
eyrus to Thurston, a distance of seven- 
ty-eight miles. The telephone messages 
will be sent over a line wire of No. 9 
B. & S. copper, and the dispatchers for 
both circuits will be located at Bucyrus. 

| eoe 

Device for Measuring Volume, 

Prof. Theoddre Richards has employ- 
ed a method of electrical contacts for 
measuring volumes very accurately. As 
the mercury is adjustable, it can be set 
to just make or break an electrical 
contact consisting of a fine platinum 
point. He has used the method to de- 
termine differences in the compressi- 
bilities of liquid. 


392 


A New Automatic Fire-Alarm Device. 

An automatic fire-alarm device has 
recently been invented by John. Fred- 
erick Nelson and Charles D. Lindridge, 
of Providence, R. I., which is construct- 
ed along novel lines. A porous cup is 
sealed over a flexible diaphragm which 
is free to move inward, or, in other 
words, in the direction toward the 
porous cup. Platinum contact points 
are associated with the diaphragm and 
arranged to change the electrical con- 
ditions of the alarm circuit to which 
the device is connected upon a move- 
ment of the diaphragm. The device is 


provided with a suitable casing which. 


allows air to circulate freely around 
ethe porous cup. . 

The operation of the device is as 
follows: Immediately a small conflag- 
ration starts up a considerable amount 
of oxygen is at once burned, leaving a 
volume of vitiated air. This vitiated 
air, being heated, rapidly rises to the 
ceiling, where it strikes the alarm de- 


vice and. surrounds the porous cup. A 


quantity of the pure air inside the cup 
then passes through the cup and dif- 
fuses with the vitiated air outside, 
leaving a reduced atmospheric pressure 
within the cup which results in a move- 
ment of the diaphragm. This movement 
of the diaphragm takes place almost 
instantly. To demonstrate the quick- 
ness of the device a lighted match may 
be held a few inches below it, which re- 
sults in an alarm being sent in within 
four seconds. When the condition of 
the air again becomes normal the de- 
‘vice automatically restores itself. 

The principle of the diffusion of 
gases through a porous element which 
is utilized in this device was discov- 
ered by Thomas Graham in the early 
part of the last century, and fire-damp 
detectors for use in mines, utilizing the 
opposite action of an increased at- 
mospheric pressure within the porous 
element have been patented. A fire- 
damp detector recently invented by 
two junior teachers of the Technical 
College at Sydney, Australia, is also 
described in the ELECTRICAL REVIEW AND 
WESTERN ELECTRICIAN of July 29, 1911. 
In this device plaster of Paris is used 
for the porous element and an increased 
atmospheric pressure set up within it 
moves a column of mercury in a tube. 
This movement of the column of mer- 
cury is caused to operate an alarm. 

The automatic fire alarm, as would 
naturally be expected, finds its greatest 
field of usefulness in factories and 
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warehouses, a large number of such 
buildings being at present equipped 
with thermostats connecting direct to 
a central station. The porous-cup 
type of automatitce fire-alarm device de- 
scribed above, when suitably encased, 
is said to form a very quick and re- 
liable ‘‘thermostat’’ for this use. In 
addition to this, however, a field exists 
for private automatic fire-alarm sys- 
tems for residences. A fire starting up 
in any part of a house so equipped, and 
which is not entirely unoccupied at the 
time, is instantly- detected, with the re- 
sult that it is probably put out by hand, 
whereas, with perhaps only two more 
minutes’ headway, it would have been 
necessary to have sent in an alarm to 
the fire department. A porous-cup type 


of alarm device constructed for this 


use is shown in Fig. 1 suspended from 
the moulding of a room. This device is 
equipped with a loud-sounding: buzzer 
which, in addition to a bell centrally 
located in the hallway, sounds when the 


device is operated. The particular de- 


AUTGMATIC FIRE ALARM INSTALLED IN 
ROOM. 


vice shown in the photograph is provid-. 


ed with an additional contact associated 
with the diaphragm and, in addition to 
giving an alarm upon the presence of 
fire, gives a local alarm by sounding 
the buzzer only upon the presence of 
unburnt illuminating gas. The unburnt 
illuminating gas has the action of set- 
ting up an increased atmospheric pres- 
sure within the porous cup. This gas- 
alarm feature is of particular value, 
owing to the greater danger of asphyx- 
lation and explosions, in rooms where 
electric gas lighting is installed. 
After once being placed in thorough 
working order in a residence the alarm 
devices should require no further at- 
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tention. _Under no ordinary circum- 
stances, however, should the fire-alarm 
system. be provided with a separate 
battery, for if this is provided there is 
great danger of the battery being run 
down and the system thereby rendered 
inoperative, just at a time when its 
operation is required. For this reason 
the fire-alarm, system should be con- 
nected with a-battery in constant use. 


AUTOMATIC FIRE-ALARM DEVICE. 


This can conveniently be done by con- 
necting with the door-bell battery and 
using a somewhat higher-voltage bell 
for the door-bell than is used for the 
fire-alarm bell. 

| —_———_so---o___—_- 

Canadian Firms Unite. 

The Canadian Fairbanks Company, 
with head offices in Montreal and 
branches throughout the Dominion, and 
the Fairbanks-Morse Canadian Manu- 
facturing Company, Ltd., with head of- 
fices in Toronto, and its subsidiary 
companies, the Dominion Safe & Vault 
Company, Ltd., of Tarnham, Que., and 
the E. & T. Fairbanks Company, of 
Sherbrooke, have united. 


— 4 m“ 
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COMMISSION NEWS FROM NEW YORK. 
(Special Corrcapondence.) - 


The Public Service Commission, Second District, has received 
applications from the Mohawk Hydro Electric Company and the 
Fort Plain Gas & Electric Company for consent to a contract leas- 
ing the portion of the Fort Plain Company’s distribution system 
situated in the village of Nelliston to the Mohawk Hydro Electric 
Company. The Fort Plain Company is now receiving power from 
the Fulton Gas & Electric Company and purposes to change its 
source of supply to the Mohawk Hydro Electric Company. Under 
the new contract with the Mohawk Hydro Electric Company it is 
stated that the Fort Plain Company will be in position to render 
better service and to increase its opportunities for enlarging its 
business and prevent future interruptions to its service such as 
have occurred in the past. The Mohawk Hydro Electric Company 
has also asked the Commission to begin construction and operate 
a transmission system for the supplying of electricity for light, 
heat and power purposes in the towns of Ephratah and Palatine 
and the village of Nelliston under franchises granted by these 
municipalities. 

The Mohawk Hydro Electric Company: has also asked for au- 
thority to issue its six per cent thirty-year gold bonds to the amount 
of $56,000 for construction of a substation and a transmission line 
from its power station in the village of Ephratah to the villages 
of Nelliston and Fort Plain. 

The Public Service Commission, Second District, has author- 
ized the Hornell Electric Company to issue capital stock to the 
amount of $138,000, the proceeds to be used for various improve- 
ments and extensions to the company’s plant at Hornell, Steuben 
county. 

The Public Service Commission, Second District, has authorized 
the Rockland Light & Power Company to issue $100,000 five-per-cent 
bonds to be sold for not less than ninety-three and the proeeeds 
to be used for extensions and improvements to its plant. The com- 
pa operates in Nyack and a number of other villages in Rockland 
ounty. 

The Public Service Commission, Second District, has author- 
ized the Niagara Light, Heat & Power Company to issue and sell 
$20,000 of five-per-cent bonds payable under the terms of the 
mortgage on May 1, 1925, the bonds to be sold at not less than 
eighty-five and the proceeds used for the laying of gas mains in 
various streets in the city of North Tonawanda . 

The final order of reduction in the interborough rates of the 
New York Telephone Company in Greater New York was entered 
on August 10 by the up-state Public Service Commission. The order 
of the Commission made on June 1, which carried reductions of 
from ten to five cents for messages between Manhattan and Brook- 
lyn.and between Manhattan and central station districts, Astoria and 
Newton on Long Island, and reductions of from fifteen to ten cents 
between Manhattan and central station districts in Flushing, Rich- 
mond Hill and Jamaica on Long Island, stands with the exception 
of some modifications in the district covered on the outskirts of 
Brooklyn and Long Island. The Manhattan up-town dividing line 
is One Hundred and Tenth Street, west, and One Hundred and 
Third Street, east. The company is given until December 1 next to 
put the reduced rates into effect in order that it may have suffi- 
cient time to make additions to its plant and equipment which the 
a Sii service following the reduced rates is expected to de- 

nd. 

The company has agreed to the terms of the order as now 
made and will on the date given make the reductions required by 


the order. 
IMPORTANT DEVELOPMENTS. 


(Speciat Correspondence.) 

PLANS FOR CALIFORNIA POWER.—Plans have been prepared 
Dy the Pacific Gas & Electric Company to develop an additional 
71,000 hydroelectric horsepower at a cost of about $10,000,000. The 
additional capacity will bring the company’s total horsepower up to 
260.000, including steam plants of over 96,000 horsepower. The 
company now serves about 33,000 square miles in Central California 
and has about 1,100 miles of high transmission lines. The plans 
provide for the erection of a dam in the canyon of the South Yuba 
River, which will increase the present water storage from fifteen 
lakes in Nevada and Placer counties by 2,500.000,000 cubic feet. Two 
Plants will be constructed. The first, having a head of 1,647 feet, 
Will develop 50,000 horsepower; the second, which will use the 
water again, will have a fall of 750 feet with a capacity of 21,000 
horsepower. 

The resultant overflow of water is then used for irrigation pur- 
poses, and additional acreage is being developed in Placer County 
for fruit-growing purposes. 


Q Gurrent Electrical News Q 
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LIGHTING AND POWER. 
(Special Correspondence. ) ; 

WASHBURN, WIS.—The city is installing equipment for street 
lighting. C. 

JACKSON, CAL.—The South Amador mine will build a ne 
transformer house. A. 

MAYNARD, MINN.—There is an agitation for the installation 
of an electric light plant. C. 

FRISCO, ARIZ.—D. M. Potter has plans for the erection of a 
power plant on the Gila River. 

POCAHONTAS, IOWA.—This city is about to vote on bonds 
for $14,000 for an electric light plant. 

GARDEN CITY, KANS.—A bond issue of $40,000 has been voted 
to establish an electric light plant here. 

PINE BLUFF, ARK.—The Pine Bluff Corporation will dou- 


ble the capacity of its electric light plant. 


NESS CITY, KANS.—Bonds for $16,000 are soon to be voted 
on here, to construct an electric light plant. 


POPLAR GROVE, ILL.—Warren Webster is installing an elec- 
tric light plant and will sell light and power. Z. 
MENARD, TEX.—E. C. clark, of Chicago, contemplates the 
establishment of an electric light plant here. 
PASCO, WASH.—A conduit system for ornamental cluster light- 
ing in the business district is being installed. A. 
EXCELSIOR, MINN.—The Belle Plaine Lighting & Power 


Company has begun the construction of its plant. 


WINTERS, CAL.—The local Citizens’ Committee contemplates 


the installation of a lighting system at Winters Lake. A. 
SIOUX FALLS, S. D.—The Sioux Falls Light & Power Company 
has been sold to H. M. Byllesby & Company, of Chicago. C. 


BRYAN, TEX.—An election is to be held here August 21 to 
vote on electric light and waterworks bonds for $20,000. 

EUGENE, ORE.—This city has voted bonds for $57,000 for 
extenstons and improvements in the municipal electric plant. A. 

OAKLAND, CAL.—The Pacific Gas & Electric Company has 
taken out a permit to build an addition to its plant. The cost will be 
$40,000. A. 

INGLEWOOD, CAL.—The Southern California Edison Company 
has entered into contract to install a street-lighting system in this 
city. A. 

COLTON, CAL.—The Southern California Edison Company h 
had plans prepared for a new power plant at M and Eleventh 
Streets. oA, 

GREENVIEW, ILL.—The Greenview Electric Light & Power 
Company is building a transmission line to supply current to rural 
patrons. Z. 

AZUSA, CAL.—The Pacific Light & Power Company will build 
a power line from its plant here up the San Gabriel Canyon, twenty- 
two miles. 

LEWISTON, IDAHO.—The Pacific Light & Power Company is 
perfecting plans to extend its system from Wallāa Walla to 
Clarkston. 

GRANDVIEW, WASH.—The Pacific Light & Power Company 
has been awarded a franchise for an electric light and power line 
in this city. 

RED WING, MINN.—The Minnesota-Wisconsin Power Com- 
pany, of Menominee, Wis., will construct a 66,000-volt power line 
to Wabasha. C. 

KINGMAN, ARIZ.—The Northern Arizona Gas Company will 
build a new gas plant here. The company maintains offices at 
Los Angeles, Cal. A. 

GREAT FALLS, MONT.—Conduits for wires for electric light 
lamp posts will be installed by the Great Falls Electric properties 
at a cost of $1,500. j 

VALLEJO, CAL.—The Pacific Portland Cement Company plans 
for extension in its transmission system in this county. A fran- 
chise has been asked. A. 

E here B. Oat comet for the second flume at 
the power plant was awarded to the Pacific Coast Pi 
of Vancouver, at $7,425. t Pipe Company, 

PORTLAND, ORE.—The Mt. Hood Railway & Power Company 
has had plans prepared for a new generating station to be erected 
near Williams Avenue. A. 

BEDFORD, IND.—The Merchants’ Association of this city is 
planning to install a new five-cluster lighting system in the busi- 
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ness center of the city. Iron posts thirteen feet high and orna- 
mented will be used. S. 
ELKO, NEV.—The Jarbridge Power Company has been incor- 


_ porated for $100,000 by Gilmore Kenney, Jr., J. M. Kinney, J. T. 
Brunn and Geo. F. Elliott. 


SAN FRANCISCO, CAL.—The Mill Valley Gas & Electric Com- 


pany has been incorporated by L. E. Burks and F. L. Fenton with 
a capital stock of $100,000. A. 


BOISE, IDAHO.—Oregon Light & Power Company has been 


awarded a seven-years’ contract for furnishing the city of Boise, 
Idaho, with light and power. 


RENO, NEV.—The Nevada Power & Transportation Company 
has commenced surveys for its new power plant, of 5,000-horse- 
power, on the Truckee River. A. 


WAUKEGAN, ILL.—The magnetite system of street lighting 
will be used in the city, supplanting the arcs. The North Shore 
Electric Company will supply the current. Z. 


PERU, IND.—The electric light plant being built by Godlove 
Conradt for the city at a cost of $60,000 is almost completed and 
will be put in operation in a short time. 


OROVILLE, CAL.—The Oro Water, Light & Power Company 
will install a conduit system for its lines. The local telephone com- 
pany will also place its wires underground. 


TEXARKANA, ARK.—The Texarkana Gas & Electric Com- 


pany will make a large bond issue, the proceeds to be expended 
for new machinery and equipment. 


OGDEN, UTAH.—The Davis & Weber Counties Canal Company 
will soon commence construction on its proposed power plant. H. 
A. Strauss will be in charge of this work. 


BATAVIA, ILL.—The Aurora, Elgin & Chicago Railway will 


supply electric power for the United States Wind, Engine & Pump 
Company, which is abandoning water power. 


FAIRBURY, ILL.—The Fairbury Electric Light Company is tae 


stalling a new 300-horsepower boiler but later will install another 
and otherwise enlarge the capacity of the plant. Z. 


INDEPENDENCE, IOWA.—The contract for new equipment 
for the electric light and power plant, approximating $11,000, was 
awarded to the Allis-Chalmers Company, of Milwaukee. 


BEARDSTOWN, ILL.—The Beardstown Electric Light & Bower 
Company secured the contract to furnish the current which will 
drive the machinery at the S. L. Von Fossen Marble Works. Z. 


SAN FRANCISCO, CAL.—The Pacific Gas & Electric Company 
has had plans prepared for a new 71,000-horsepower hydroelectric 


plant on the South Luba River. The estimated cost is approximately 
310, 000,000. 


CLINTON, IND.—The Clinton Electric Light & Power Company 
has increased its capital stock from $10,000 to $40,000. The com- 
pany proposes to improve the plant and add some new machin- 
ery. ; 

NEW LISBON, WIS.—Bids for the erection of the electric 
light plant and water works plant were rejected and new bids 


will be opened at 1:30 p. m., August 23. W. S, Sargent is city 
clerk. C. 


GRASS VALLEY, CAL.—The Northern Water & Power Com- 
pany contemplates the erection of three hydroelectric plants near 
Washington and Bridgeport with a total capacity of 175,000 horse- 
power. A. 


PORTLAND, ORE.—The Northwestern Electric Company has 
selected a site on the Klickitat river, near Lyle, Wash. for its pro- 


posed 8,000-horse power generating plant. The estimated cost is 
$100,000. 


EATON, IND.—This town is lighted with electricity for the 
first time in its history. The current is furnished by the Muncie 


Electric Light Company, which is stringing lines on all the sur- 
rounding towns. S. 


FOND DU LAC, WIS.—The Eastern Wisconsin Railway & 
Light Company will erect a brick addition to its plant at North 


Main and Rees Streets. A new stoking apparatus will be installed. 
The cost will be $20,000. C. 


NEWARK, N. J.—An estimate made by the Water and Street 
Lighting Committee places the saving made in a year by the in- 


stallation of a municipal lighting plant, at $6,616. There are 401 
arc lamps now in use. 


LOS ANGELES, CAL.—A complete power and generating plant 
will be installed in the new hotel to be erected at Beverly Hills 
by the Rodeo Land & Water Company. Plans are being prepared 
by Elmer Grey, Los Angeles. A 


BLYTHE, CAL.—The Chuckawalla Development Company has 
filed a water claim of 300.000 inches in the Colorado River, at 
Riverside, Cal. a large power plant is to be constructed at Bulls- 
head, near Fort Mojave, Ariz. 

LOS ANGELES, CAL.—A power plant will be installed in the 
new hospital to be erected on Washington Street by the Francis 
Willard Hospital Association. The estimated cost is $100.000. 
Dennis & Farwell are the architects. : 

SPOKANE, WASH.—The Pacific Light & Power Company is 
planning the construction of a 1,000,000-horsepoWwer hydroelectric 
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installation in the Columbia River at Priest Rapids, southwest of 


town. to cost $8,000,000 to $10,000,000. Eight years will be required 
to complete the work. 


TAYLORVILLE, ILL.—The Taylorville Gags & Electric Com- 
pany will expend between $75,000 and $100,000 in remodeling its 


plant, it is reported. John W. Morrison of Lincoln, IN., has the 
contract for the construction work. 


BROWNS VALLEY, MINN.—The contract for the installation 
of the electric light plant has been awarded to the Minneapolis 
Steel & Machinery Company, Minneapolis, at $10,950. Charles L. 
Pillsbury, of Minneapolis, is the engineer. C. 


PHILADELPHIA, PA.—An appropriation of $30,000 has been 
made providing for the installation of new lights and maintaining 
them during the remainder of the year. It is expected that 750 
new lamps will be installed by September 1. 


YREKA, CAL.—The Siskiyou Light & Power Company is sur- 
veying for its new transmission line between here and Klamath 
Falls, Ore., by way of Dorris. The new power plant on the Kla- 
math River is now in course of construction. 


SEDRO-WOOLEY, WASH.—A complete isolated power and gen- 
erating plant will be erected in connection with the new Northern 
Hospital. Contract for the buildings has been let at $115,000. The 
State Board of Control, Olympia, is in charge. A. 


COUNCIL BLUFFS, IOWA.—The contract for lighting arrange- 
ment for the carnival the first week in September, involving the 
placing of approximately 3,500 incandescent, sixteen-candlepower 
lamps, was let to the Damon Electric Company. 


ASHLAND, ORE.—The City Council has passed an Srdinawes 
repealing its grant of franchise to the Ashland Electric Power & 
Lighting Company and ordering the removal of the property before 
October 15. The city plans to operate its own lighting plant. A. 


INDIANAPOLIS, IND.—The Board of Public Works has or- 
dered all public-service corporations to place their wires under- 
ground within the mile square by September 1. This order applies 


to all wire companies except the City Railway Company’s trolley 
wires. 


OROVILLE, CAL.—The Great Western Power Company gland 
for the erection of three new power plants on the Feather River; 
at Butte Creek, Mosquito Creek and Bartee’s Bar. The total ca- 


pacity will be about 300,000-horsepower and the estimated cost 
$18,000,000. 


CANBY, MINN.—A party of South St. Paul business men in- 
cluding E. W. Erick, M. O’Toole and Fred Schult has secured a 
franchise to operate an electric light, heat and power plant here, 
and plans are made to have the system established this summer 
and put in operation next winter. 

KENDALLVILLE, IND.—The City Council has under consid- 
eration either an enlarged city lighting plant or the securing of cur- 
rent from the Toledo & Chicago Interurban Company for light and 
power. The Interurban Company has agreed to furnish the current 
at a flat rate of 2.25 cents per kilowatt-hour delivered at the 
plant. S. 

ELKHART, IND.—The Indiana & Michigan Electric Company 
is preparing to make improvements to the company’s dam and 
hydraulic plant estimated to cost $500,000. The work will be under 
the control of G. H. Knutson, an engineer in the employ of the 


Knuston Engineering Company, of Jackson, Mich. Work is to be 
begun soon. S. 


AUGUSTA, ME.—The Des Moines River Power Company, with 
an authorized stock of $500,000, Portland, has been chartered to de 
velop power sites on the Des Moines River in Iowa or elsewhere, 
to sell electricity for light or power, and to control and operate 


enterprises using power. The president is Clarence E. Eaton and 
the treasurer, T. L. Croteau. 


BAKER CITY, ORE.—Mainland Bros. have completed the cap- 
italization for the $4,000,000 Ox Bow project. A million and a 
half has already been spent in tunneling through the Ox Bow curve 
and two million and a half will be required to complete the work. 


A large dam will be constructed and the foundation for the power 
plant has already been placed. 


PITTSBURG, PA.—The syndicate formed by Van Horn Ely has 
sold the light and power plants and franchises in McDonald, Oak- 
dale, Cannonsburg, Washington, Waynesburg and intermediate 
points in Pennsylvania, lately acquired by the Ely syndicate to the 
J. S. & W. S. Kuhn corporation of Pittsburg. The deal involves 
properties estimated to be worth nearly $2,000,000. 


OAXACA, MEX.—Jose Vasconcelos, of Mexico City, represent- 
ing a syndicate of Americans, has applied to the City Council of 
Oaxaca for a franchise to install an electric light and power plant. 
It is the announced purpose of the syndicate to construct trans- 
mission lines to many of the towns and mining camps of the state 
and provide them and various industries with electrical energy. 


PORTLAND, ORE.—The Pacific Power & Light Company plans 
for the erection of a large hydroelectric plant on the Columbia 
River, near White Bluffs. Wash., and an extensive transmission 
system will be constructed. The estimated cost is $6,000,000. The 
company will install a lighting and power service at Grandview, 
Wash., where a fifty-year franchise has been granted. A transmis- 
sion system will be constructed from The Dalles to Mosier, Ore ' 
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ELECTRIC RAILWAYS. 


(Special Correspondence. ) 


SANTA MONICA, CAL.—The Los Angeles-Pacific Railway will 
extend its lines from this city to Ocean Park. . A. 

MARENGO, ILLL.—The Woodstock & Sycamore Traction Com- 
pany has been granted a franchise to construct and operate a rail- 
road in the city. Z. 

SOUTH ST. PAUL, MINN.—The Interurban Construction Com- 
pany, Hastings, Minn., is about to commence the construction of 
the interurban line to Hastings. r C. 

GREENVILLE, TEX.—The Mineral Heights Traction Company 
is constructing an interurban electric railway between Greenville 
and Mineral Heights, three miles. 

SEATTLE, WASH.—The city plans for the construction of an 
electric railway from Raglan Station to Cedar Lake, about three 
miles. Cost estimated at $50,000. A. 

BROWNSVILLE, TEX.—The St. Louis, Brownsville & Mexico 
allway will construct a motor car line through Brownsville to 
connect the depot of that road with that of the Rio Grande Rail- 
way. D. 

SAN JOSE, CAL.—The San Jose & Santa Clara County Rail- 
road Company has made application for a thirty-year franchise for 
a standard-gauge electric railroad along The Alameda; also for a 
franchise on Fourteenth Street, San Jose, Cal. 

HASTINGS, NEB.—The Northwestern railroad has adopted the 
telephone method of dispatching trains, all running between Mis- 
souri Valley, Ia., and Fremont. It is expected that ultimately the 
new system will be extended on the branch line to Hastings. 

MERCED, CAL.—The survey of the Tidewater & Southern 
Electric Railroad, now being built between Stockton and Merced, 
has reached the city limits. Branch lines are to be run to Liv- 
ingston, Creasy, Yam and Winton, also to Newman on the west 
side of the San Joaquin River. 

KOKOMO, IND.—A. J. Yawger & Company, contractors, of In- 
dianapolis, Ind., have been awarded the contract for the grading, 
building, tracklaying and ballasting of the Kokomo, Frankfort & 


western Traction Company line from Kokomo to Frankfort. The . 


work was begun August 2. The company has headquarters at For- 
est. The total length of the line is twenty-six miles. S. 

PARIS, TEX.—The Board of Trade of Paris is giving its 
official support to the proposed interurban electric railway that is 
to be constructed between this place and Sherman, Tex. The sum 
of $10,000 has been subscribed towards a total fund of $30,000 to 
pay the cost of the preliminary survey. The people of Sherman 
have subscribed $10,000 and the remaining $10,000 is being raised 
along the route. D. 

SPRINGFIELD, ILL.—The organization of the Springfield & 
Northwestern Interurban Railway Company, which proposes to 
build an electric line from Springfield to Petersburg, has been per- 
fected here. The company organized with $15,000 capital stock. 
The following were elected directors: Homer J. Tice, Greenview; 
R. Y. Kincaid, Athens: E. D. Keys, W. F. Workman, Ralph N. 
Baker, Frank Reisch, Jr., and S. E. Prather, Springfield. Surveys 
of the new line have already been made and a portion of the right- 
of-way obtained. The route of the road passes through Andrew, 
Cantrall, Athens, Tice, Old Salem and Petersburg. 


TELEPHONE AND TELEGRAPH. 


(Special Correspondence.) 
MOTT, N. D—The North Dakota Independent Telephone Com- 


pany is building a line to Bismarck. C. 
HARVEL, ILL.—The Montgomery County Telephone Company 
contemplates establishing an exchange here. Z. 


MARSHFIELD, WIS.—The Marshfield Telephone Company has 
been incorporated with a capital stock of $50,000. 
ALBERT LEA, MINN.—The Northwestern Telephone Exchange 
Company will expend $10,000 in improvements to its plant. C. 
CLINTON, MINN.—The Minnesota Central Telephone Company 
is erecting a new central building and installing a new switchboard 
and other improvements. C. 
SAN BERNARDINO, CAL.—The California-Nevada Power 
Company has been granted a franchise in this county. The sum 
of $150 was paid for same. A. 
SPOKANE, WASH.—The Pacific Telephone & Telegraph Com- 
pany has awarded the contract for its new 8-story exchange and 
office building to H. J. Skinner; price, $98,000. A. 
YORKVILLE, ILL.—The Chicago Telephone Company is re- 
building its line between this city and Bristol Station, eliminating 
one pole line. Two pole lines have been in use. Z. 
ORANGE, MASS.—The New England Telephone Company is ex- 
pending $3,500 in additional facilities in order to be prepared 
when the new rates go into effect on October 1. The greater port 
of the expenditure is for cable work. 

' LINDEN, ALA.—The Linden & Nanafalia Telephone Company, 
with an authorized capital stock of $2.000, half of which is paid 
in, has filed its certificate of incorporation. Its incorporators are 
A. L. Hasty, W. C. Dozier and B. F. Gilder. 
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ELECTRICAL SECURITIES. 


The Chicago & Oak Park Elevated minority stockholders have 
formed a protective committee consisting of Albert C. Perrill, Theo- 
dore W. Smith, Alfred Cohn, Cory E. Robinson and William Dougall 
to negotiate settlement with Chicago Elevated Railways. 

Stockholders of the Northwestern Elevated Railroad met on 
August 10 and reorganized under the new management. Britton I. 
Budd was elected president to succeed Mason B. Starring. Samuel 
Insull was made chairman of the board of directors. All but three 
of the old members retired and the following board was elected: 
Samuel Insull, Britton I. Budd, William A. Fox, Henry A. Blair, W. 
V. Griffin, Mason B. Starring, Samuel McRoberts, John H. Gulick 
and Ira M. Cobe. Messrs. Insull, Blair, Cobe, and McRoberts are four 
of the seven members of the board of governors of the Chicago Ele- 
vated Railways. 

DIVIDENDS. 


A quarterly dividend of one and one-half per cent has been de- 
clared by the Philadelphia Electric Company, payable August 15. 


CLOSING BID PRICES FOR ELECTRICAL SECURITIES IN THE LEADING EX- 
CHANGES A8 COMPARED WITH THE PREVIOUS WEEK. 


NEW YORK. 

Aug. 14. Aug. 7. 
Allis-Chalmers common .......... csc ececccssecccerenecseees 6° 8 
Allis-Chalmers preferred .......... ccc ccccccuccccceescecccoes 21 28% 
Amalgamated Copper ....sessssesossessssososeoeossssssosssoo 611% 63% 
Amer.. Tel, & -Caplevids dis soc 5 tortes a hw be PW eR ROR ORD 78%, 78% 
American Tel. & Tel... ..cccccccccccvesccccctvcuccenceceeons 134 135 
Brooklyn Rapid TransSit............ccc ccc c cece ec ac ccc eoace! 74% 77 
Generál Electri prerese aseeto Ge se Sale eee Beek ew Oa Mees 154% 
Interborough-Metropolitan COMMON .........ccecceccecceeecs 16 165 
Interborough-Metropolitan preferred .......sssssecssesssseso 42% 45 
Kings County Electric .....ssseesessossessssessescserssesess 129 129 
Mackay Companies (Posta! Telegraph and Cables) common 83% 86 
Mackay Companies (Postal Telegraph and Cables) preferred 74 74 
Manhattan Elevated ......sesessssesasoraccsosesesoeoseenooo 74 74 
Metropolitan Street RailWay ....... ccc cece cee cere ence ce ecoes 18 18 
New York & New Jersey Telephone............cccccceeecees 103 103 
Pacifc Tel, & Telicacassiskee cee S60 bos « OO ey A 38% 47 
HU- S- Steel COMMON seiere anessa ees eee Sener Maw e ale aslo es 725k 47% 
U. S. Steel preferred. ......ssossesssssessroevesecssesssasosao 1155 117 
Western: Union oos eeenuirr oe rinia eh S Se Ea eee 1345 76 
Westinghouse COMMON ...... cece eect cette eet e eer e ee neeeee 643% 67 
Westinghouse preferred ....... 0 cece ete et ete rete eect ncncee 11814 118% 

*Last price quoted. 
| BOSTON. 

Aug. 14. Aug. 7. 
American Tel. and Tel....... ccc cece cece cette eer ee esctoneees 134 135% 
Edison Electric INuminating.........- ccc e sere ence rete e anes 287 287 
General Electric ..... cece ccs c rece nese nesters e tees nconenee 152 155% 
Massachusetts Electric COMIMON...... 6. cece eee eee eee n eens 20 21% 
Massachusetts Flectric preferred......... ec eee eect ee een eens 90% 147% 
New England Telephone ......-.. cece ec eee cece cree er ecenenes 149 149 
Western Tel. & Tel. COMMON... ... cc cece ewer cece vent nae e aces 19 20 | 
Western Tel. & Tel. prefererd......... cece eee e cece eee eee 9616 99 

PHILADELPHIA, 

Aug. 14. Aug. 7. 
American Railways ......- Soe eee eee 44 44% 
Electric Company of America........eee ec ee cece cence eeeane 10% 12 
Electric Storage Battery COINMON.......ce eve cee cece eeee ces 52 ' 53% 
Electric Storage Battery preferred........cce eee e cece ee eenes 55 55 
Philadelphia Electric .......esssreeserreesueesepeseeecerssenus 17% 175 
Philadelphia Rapid Transit ......sseesesesseseesoonnsaereeres 225% 23% 
Philadelphia Traction .......:.ceceres eee es erence eet enec eens 8614 86% 
Union Traction ......ssse.serereresenrererrerreresterereeesere 5014 38% 

CHICAGO. 

Aug. 14. Aug. 7. 
Chicago Elevated COMMON ....... eee ee cere cece cena eee eennaes 25 27 
Chicago Elevated preferred ......eeee reece ete ee tee e eee reteees 90 90 
Chicago Railways, Series 1... cece cece cece eee cece ere ence ees 95 95 
Chicago Railways, Series 2.......- cece reece eee eee eee ee eenes 2914 31% 
Chicago GUDWAY cccce ccc cece enc er tren centers eteetensareces 2% 3% 
Chicago Telephone ....c.eeee ee eee rece e cence nee e ete en acne cenes 123 123 
Commonwealth Edison .....ce cece eee e cece erence een een eeas 131 135 
Natiohal Carbon COMMON ....... sere eee e eee e rete ee eter ences 111 111 
National Carbon preferred ........sssersrereresserserreresee 117 117 


PERSONAL MENTION. 


F. W. ADAMS, general manager of the Toledo, Fostoria &.- 
Findlay interurban line, has tendered his resignation, to take effect 
as soon as accepted. Mr. Adams has been with the company since 
its organization. 

B. J. ARNOLD, who has been engaged by the City of Los 
Angeles, Cal., to investigate the proposed municipal electric rail- 
way from the city to the harbor, will soon present his report to 
the Municipal Transportation Committee of that city. 


F. B. DE GRESS, for over ten years New York district man- 
ager of the Crocker-Wheeler Company, has resigned from that 
Company to assume the position of general sales manager of the 
Pulsometer Company, 17 Battery Place, New York City. 


H. VANCE LANE, formerly president of the Rocky Mountain 
Bell Telephone Company, has, with the consolidation of the Bell 
Telephone Companies of Utah, Idaho, Colorado and New Mexico, 
been placed in an advisory position to the district managers in that 
territory. 

ROBERT CHAMBERS, for many years vice president and gen- 
eral manager of the Montgomery Light & Water Power Company, 
August 2 assumed the general managership of the light and power 
plant of Richard Tillis, which is now in course of construction at 
Montgomery, Ala. 

D. McFARLAN MOORE has been awarded the John Scott 
Legacy Medal and premium by the City of Philadelphia upon 
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the recommendation of Franklin Institute. The award is made 
in recognition of Mr. Moores’ scientific investigations and devel- 
opment of the vacuum-tube lighting system. 

H. L. MARKHAM, general manager of the Federal Sign Sys- 
tem (Electric) reviewed the growth of the electric sign business 
at a banquet given at the Moraine Hotel, Highland Park, Ill. Mr. 
Markham stated in the course of his remarks, that the first elec- 
tric sign in Chicago was for the Iowa delegation to the National 
Republican Convention in 1888, and was built to urge the nomina- 
tion of Senator Allison for president. 

WALTER B. GUMP, of Los Angeles, Cal., has been placed at 
the head of the electrical school which has been started by the 
Young Men’s Christian Association at Los Angeles. Mr. Gump is a 
graduate of Pratt Institute, Brooklyn, and the Case School of Ap- 
plied Science, Cleveland, O., and has also the distinction of having 
worked in the laboratories of Thomas A. Edison at West Orange, 
N. J. For the past five years he has been on the Pacific Coast, do- 
ing engineering work in connection with steam power, hydraulic 
power and electric transmission. Mr. Gump is also well known as 
as a contributor to the technical press. 

BRITTON J. BUDD, who will have immediate charge of the 
Chicago Elevated Railways operations, under Samuel Insull, presi- 
dent of the Commonwealth Edison Company, succeeded H. G. Hetzler 
as president of the Metropolitan Elevated a vear and a half ago, 
when the latter took charge of the Chicago & Western Indiana. Mr. 
Budd formerly was general manager of the Metropolitan Elevated, 
in which capacity he attracted the favorable attention of the direc- 
tors, especially F. A. Delano, president of the Wabash and chair- 
man of the Metropolitan Elevated Board and member of the Board 
of Governors of the Chicago Elevated Railways. 

ASHLEY P. PECK, for six years identified with the Allis- 
Chalmers Company as sales engineer, connected with the New York 
office, has recently associated himself with the Terry Steam Tur- 
bine Company as district sales manager for the Middle West, with 
offices at 814 Peoples Gas Building, Chieago, Ill. Mr. Peck, prior 
to 1902, was actively connected with the machinery sales field of 
Chicago, and since that date, for three vears, was manager of the 
Milwaukee district sales office of the National Electric Company, 
going from Milwaukee to the AllisChalmers Company at New 
York in 1905. He is extensively acquainted among the machinery 
builders, central stations and industrial manufacturers of the Mid- 
dle West. He is a graduate of Purdue University, class of 1892, 
and is an associate member of the American Institute of Electrical 
Engineers. 


OBITUARY. 


WILLIAM DUNLAP SARGENT, of 51 Remsen Street. Brooklyn, 
N. Y., died Thursday, August 10, at Somerset, Pa., where he was 
spending the summer at his country home. Mr. Dunlap, who was 
one of the most widely and popu- 
larly known men in the telephone 
field, was born in Ligonier, West- 
moreland County, Pa., sixty-six 
years ago. His grandfather, Elijah 
Sargent, was a Minute Man at Lex- 
ington and his father served as a 
volunteer in the war of 1812. Mr. 
Sargent was educated in the public 
schools at Harrisburg, Pa., and be- 
came a telegraph operator in the 
service of the Pennsylvania Rail- 
road. In the civil war he served 
in the United States Military Tele- 
grgaph Corps at Gen. Burnside's 
Cincinnati headquarters, and when 
the war was over he went back to 
Harrisburg to become manager of 
the Western Union office there. 
He was in charge of the telegraph 
service at the Centennial Exposi- 
tion in Philadelphia and was present 
when Prof. Alexander Graham Beli 
first exhibited his telephone there. W. D. SARGENT. 
Mr. Sargent then became interested 
in the telephone and entered the business with Thomas E. Cornish 
of the Bell Telephone Company, of Philadelphia, as general super- 
intendent and general manager. Later he went to Brooklyn and 
became vice-president and general manager of the New York & 
New Jersey Telephone Company, and while there was chosen to 
take charge of its exhibit at the Paris Exhibition in 1889. In 1885 
he developed, in connection with John A. Barrett, the dry core paper 
cable in a continuous lead covering, the cable which is now in 
standard use in the telephone business. He was very active, also, 


- in the long-distance work of the telephone officials of early days, 


and is recognized as one of the first and ablest of the pioneers in 
the telephone field. Mr. Sargent was a director of the National City 
Bank of Brooklyn and of the Brooklyn Public Library. He was a 
member of the American Institute of Electrical Engineers, the Brook: 
lyn Institute, the Pennsylvania Society, the New England Society 
and the Long Island Historical Society. The funeral services were 
beld at the late residence of the deceased, 51 Remsen Street. Brook- 
lyn, N. Y., at three o’clock Saturday afternoon. The remains were 
taken to Fresh Pond, Long Island, and cremated. Mr. Sargent is 
survived by a widow and three children. i 
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NEW INCORPORATIONS. 


KANSAS CITY, MO.—The Western Electric Installation Com- 
pany has been incorporated with a capital stock of $5,000. 


NEW YORK, N. Y¥.—The Femes Manufacturing Coompany has 
been incorporated for $10,000 to manufacture electrical supplies. 
The incorporators are John T. Booth, Otto Foell and G. W. Willlams. 


NEW YORK, N. Y.—The National Utility Company has been in- 
corporated by John T. Booth, John Dill, Paul Jeppener and Louis 
V. Hulse to manufacture electrical goods. The capital is $5,000. 


NEW YORK, N. Y.—The Lux Manufacturing Company has 
been incorporated by John T. Booth, Guy V. Williams and Lewis 
V. Hulse for $25,000. The company will deal in electrical supplies. 


CHICAGO, ILL.—C. G. Everson & Company has been incor- 
porated with a capital of $40,000 to manufacture gas and electric 


fixtures. The incorporators are R. B. Everson, H. V. Willman and 
C. G. Everson. 


JEFFERSON CITY, MO.—Articles of incorporation have been 
filed by the Electric Equipment Company, of Springfield, with 
capital stock of $10,000. The incorporators are W. A. Coon, J. T. 
Coon and H. F. Ford. Z. 


LITTLE FALLS, N. Y.—The Electric Supply Company has been 
incorporated with a capital of $2,500 to manufacture electrical sup- 
plies. The incorporators are S. H. Newberry, William H. Coffey, 
Edward W. Gearbard and Robert D. Dodge. 


CHICAGO, ILL.—The Standard Electric Manufacturing Com- 
pany was recently incorporated with a capital of $2,000 to manu- 
facture electric fixtures and specialties. The incorporators are 
Earl O. Immel, George B. Lowes and Lester L..Falk. 


NEW YORK, N. Y.—The Geyser Electric Company, with chief 
works in Hartford, Conn., has incorporatetd with a capital stock 
of $1,500,000 to manufacture electric machinery and apparatus. 
The incorporators are Heath Sutherland, Frederick E. Anderson, 
Mabel N. Bacharach of Hartford, Conn.; Andrew R. Nichels of Seat- 
tle, Wash.; George S. Landers of Boston, Mass. 


NEW PUBLICATIONS. 


OBSERVATIONS AT HONOLULU.—The Coast & Geodetic 
Survev has published the results of observations made at the coast 
and geodetic survey magnetic observatory near Honolulu, Hawaii, 
during the years 1907 and 1908. 


UNDERWRITERS’ RULES.—The National Board of Fire Un- 
derwriters has published three booklets of rules and requirements 
dealing with various phases of installation of preventative appara- 
tus. These deal with “Centrifugal Fire Pumps”, “Signaling Sys- 
tems”, and “Municipal Fire-Alarm Systems.” | 


A E G JOURNAL.—The Allgemeine Elektricitits Gesellschaft, 
ot Berlin, Germany, has begun the publication in English of a new 
monthly, the A E G Journal, the first number of which appeared this 
July. It is a sixteen-page paper profusely illustrated and in general 
resembles the German publication, A E G Zeitung. The principal 
articles in the first issue are: “A Tour Through the A. E. G. Tur- 
bine Works,” “The Dessau-Bitterfeld Electric Railway,” “The Ham- 
burg Elevated Railway” and “The A E G at the Munich Exhibition.” 


COMMERCIAL WOODS OF THE UNITED STATES.—Bulletin 
No. 96 of the Forest. Service, prepared by William L. Hall and Hu. 
Maxwell, gives an extended account of the uses of cedars, cypresses 
and sequoias. The uses of white cedar as stated in the bulletin 
have for many years been diverse, and are further added to now 
by the requirements of the telephone and telegraph systems. The 
uses of the other woods are also fully described. An interesting 
feature of the publication is an extract from “Poor Richard’s Alma- 
nac” in which Benjamin Franklin gave his ideas of the proper 
steps to be followed out in preserving the cedar supply. 


PROPOSALS. 


WIRING.—The office of the Supervising Architect, Washington, 
D. C., will receive sealed bids for doing electrical work in connec 
toin with the construction and remodeling of post offices in the 
following places; bids closing on the dates given below: 


Work Place Date 

Conduits and wiring New York, N. Y. August 25. 

Conu, wiring and fix- Grand Rapids, Mich. August 31. 
ures 

een anitg; wiring and fix- Ensley, Ala. September 7. 
ures 

Conduita, wiring and fix- Pontiac, Il. September 8. 
ures 

Qonduita; wiring and fix- Athol, Mars. September 12. 
ures : 


Drawings and specifications may be obtained of the custodians 


at the various postoffice sites; or at the office of the Supervising 
Architect. 


ELECTRIC-ELEVATOR PLANT.—The’ office of the Super- 
vising Architect, Washington, D. C., will receive sealed proposals 
until September 15, 1911, for an electric-elevator plant in the 
United States Post Office at Washington, D. C., in accordance with 
the drawings and specification, copies of which may be obtained 
at the above office or at the office of the Architects, D. H. Burnham 


x oe Chicago, Ill., at the discretion of the Supervising Archi- 
ect. 
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INDUSTRIAL ITEMS. 


THE TRIUMPH ELECTRIC COMPANY, Cincinnati, Ohio, is dis- 
tributing to a selected list of consulting engineers a very conveni- 
ent calendar post card for the asking. 


THE AMERICAN STEEL POST COMPANY, Los Angeles, Cal., 
has mailed a buMetin descriptive of its Carbo steel posts. These 
posts are also made in long sizes for poles. 


THE SCHOOL OF ENGINEERING, Milwaukee, Wis., describes 
its various courses in a recently published catalog. Illustrations 
show the electrical laboratory and various other parts of the school. 


THE KERR TURBINE COMPANY, Wellsville, N. Y., recently 
issued catalog No. 19, superseding its bulletin No. 18. This 
catalog is a thorough treatise on the theory, construction, uses and 
advantages of small steam turbines for driving generators, pumps, 
blowers and other small high-speed machines. i 


THE GENERAL ELECTRIC COMPANY, Schenectady, N. Y., 
in bulletin No. 4863, describes the Gem lamp. This lamp is in- 
tended to replace the carbon lamp as a free renewal lamp. The 
bulletin compares the carbon with the Gem lamp and shows the 
advantages derived by the use of the latter. 


HIBBARD, SPENCER, BARTLETT & COMPANY, Chicago, 
Il, lists a very complete line of electrical suppiles and appli- 
ances in a recently distributed catalog. Especial attention is 
called to the company’s shipping - facilities, and the promptness 
with which all orders for goods are filled. 

THE WATSON STILLMAN COMPANY, New York, N.. Y., 
describes and illustrates its hydraulic pumps and accessories in 
catalog No. 81 which has just been distributed. Owing to the 
fact that the company’s products are so extensive, .a series of 


subdivided catalogs, of which the present catalog is one part, has 


been prepared. : 


THE ELECTRIC CONTROLLER & MANUFACTURING COM- 
PANY, Cleveland, O., sends the August number of its publication, 
Common Sense. Mention is made of the increasing use of the dyna- 
mic breaking controller for hoisting service, which device was per- 
fected about a year and a half ago. 


WARREN, WEBSTER & COMPANY, Camden, N. J. have just 
published an interesting and instructive pamphlet entitled ‘“Modu- 
lation System of Steam Heating in the Sumner Apartments.” By 
studying the drawings of the piping which are clearly reproduced, 
the general method of application of the modulation system to 
apartment-house heating may be readily understood. 


THE ELECTRIC SERVICE SUPPLIES COMPANY, Philadelphia, 
Pa., calls attention in the July number of the Keystone Traveller 
to three catalogs which have just been issued. These deal with the 
Garton-Daniels lightning arresters, the “Protected” rail bonds and 
tools and the “Peerless” armature tools and car-barn appliances. 
The catalogs are attractively prepared and contain a large amount 
of useful information. 


THE BATES MACHINE COMPANY, Joliet, Ill, describes 
Cookston cast-iron heaters and receivers in a new twenty-four-page 
catalog which has just been issued. This heater serves as a 
purifier, filter, oil-separator and condensation receiver. The new 
type of oil-separator used on this heater is provided with cut- 
out valves that permit cleaning of the heater body without inter- 
ference with the functions of the oil-separator. 

THE WESTERN ELECTRIC COMPANY has just completed ar- 
Tangements whereby it will open a new house at Richmond, Va. A 
complete stock of telephone apparatus and supplies, power appara- 
tus and general electrical supplies will be carried, enabling the 
Western Electric Company to give the customers in that territory 
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a very prompt service. H. W. Hall, formerly manager of the Den- 
ver branch, will have charge of the Richmond organization. 


THE ACHESON GRAPHITE COMPANY, Niagara Falls, N. Y., 
has published a little booklet entitled “Three Little Stories of Three 
Big Events and Three Winning Lubricants.” In these three events; 
the Beachey flight under the Niagara arch; the winning of the 
Marmon Wasp in the 500-mile race at Indianapolis; and the win- 
ning of the Vanderbilt Cup race by Harry F. Grant; the Acheson 
Company’s product ‘Oildag” figured prominently. 


THE GOULD STORAGE BATTERY COMPANY, Nw York, 


_N. Y., has issued a new bulletin entitled “The Electrical Installa- 


tions in the Detroit River Tunnel Plant.” This bulletin de 
scribes the Gould battery and allied regulating apparatus used by 
the Detroit Edison Company in connection with the haulage of 
Michigan Central trains through the new Detroit River Tunnel. 
The engineering in connection with this installation is unusual 
ahd of especial interest to those having excessive peak loads. 
A copy may be obtained by asking for bulletin No. 12. 


THE ALLIS-CHALMERS COMPANY, Milwaukee, Wis., has 
distributed copies of bulletins No. 1,080, No. 1,512 and No. 1,623. 
The former describes various types of alternating current genera- 
tors and give the present practice of the company in regard to 
that type of apparatus. Bulletin No. 1,048 is superseded by this 
publication. Bulletin No. 1,512 contains a description of various 
types or compound Corliss engines. There is, in the Bulletin No. 
1.623, an engineering description of the Priests Rapids development 
of the Hanford Irrigation & Power Company. 


DATES AHEAD. i 
4 


Indiana Electric Light Association. Annual convention, South 
Bend, Ind., August 23 and 24. 

South Dakota Engineering Society. 
S. D., August 23-26. 

Institute of Operating Engineers. 
New York City, September 1-3. 

Old Time Telegraphers’ and Historical Association and the 
United States Military Telegraph Corps. Thirtieth annual reunion, 
Atlantic City, N. J., September 5-7. 

Central Electric Railway Association. 
Cedar Point, Ohio, September 5-8. 

Pennsylvania Electrical Association. 
neaut Lake, Pa., September 6-8. 

International Association of Municipal Electricians. 
convention, St. Paul, Minn., September 12-15. 

Vermont Electrical Association. Annual meeting, Lake Dun- 
more, Vt., September 13-14. 

International Municipal Congress and Exposition. 
Ill., September 18-30. 

Northwest Electric Light and Power Association. Annual con- 
vention, Spokane, Wash., September 21-22. 

American Electrochemical Society. Twentieth gèneral meet- 
ing, Toronto, Canada, September 21-23. 

Illuminating Engineering Society. Annual convention, Chicago, 
Ill., September 25-27. 

American Mining Congress. 
cago, Ill., September 25-30. 

American Electric Railway Association and affliated associa- 
tions. Annual convention, Atlantic City, N. J., October 9-13. 

Association of Railway Electrical Engineers. Annual conven. 
tion, La Salle Hotel, Chicago, November 6-10. 

National Electric Light Association. Next annual convention. 
Seattle, Wash., June 10-14, 1912. 


Annual convention, Lead, 


First annual convention, 


Annual convention, 


Annual convention, Con- 


Annual 


Chicago, 


Thirteenth annual meeting, Chi- 


RECORD OF ELECTRICAL PATENTS. 


Issued (United States Patent Office) August 8, 1911. 


999,728, TELEPHONE SYSTEM. Frank B. Allen, Elyria, O., as- 999,736. MAGNETIC SEPARATOR. Erastus S. Bennett, New York, 


signor to the Dean Electric Co., Elyria, O. Filed Nov. 29, 1909. 
Has means for connecting the central station circuit and the 
trunk, has second switching means for connecting the trunk and 
the called subscriber’s line, a source of signaling current in 
the trunk, a relay in the trunk adapted to connect the source 
in circuit with a subscriber’s line and a key in the trunk con- 
trolling the relay, which is imperative until both switching 
Connections are made and the key is operated. 


999,729, TELEPHONE SYSTEM. Frank B. Allen. Elyria, O., as- 
signor to the Dean Electric Co., Elyria, O. Filed Dec. 6, 1909. 
Automatic means are provided for giving a busy back signal 
to the calling subscriber. 

‘999,735. ELECTRIC CIRCUIT-OPENING DEVICE. Edgar S. Beck, 
Treichlers, Pa. Filed Nov. 30, 1909. A cell filled with an elec- 
trolyte has a stationary electrode immersed therein. A movable 
electrode is taken out of the electrolyte when the circuit breaker 
opens, the arc being smothered by a layer of insulating oil 
‘On the top of the electrolyte. 


N. Y. Filed May 2, 1910. A belt passing around a rotary 
magnetic body turning in the material to be separated carries 
away the magnetic portions. 

999,745. MECHANICAL MOVEMENT. Tonjes August Carl Both 
New York, N. Y., assignor to Ida S. Rosenheim, New York, N. 
Y. Filed July 2, 1910. Relates to the mechanical details of a 
lamp socket. 

999,746. MECHANICAL MOVEMENT. Tonjes August Carl Both, 
New York, N. Y., assignor to Ida S. Rosenheim, New York, N. 
Y. Original application filed July 2, 1910. Divided and this 
application filed Oct. 4, 1910. Similar to the preceding. 

999,749. METHOD OF FORMING COILS FOR ELECTRIC APPAR- 
ATUS. Lewis W. Chubb, Wilkinsburg, Pa., assignor to West- 
inghouse Electric & Manufacturing Co. Filed June 25, 1907. 
An aluminum strap bent in the form of an open helix is im- 
mersed in a bath of sodium silicate solution. Current is 
passed through the helix and finally the adjacent convolutions 
of the helix are pressed into close proximity. 
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999,754. ELECTRIC RAILWAY. Richard J. Dearborn, Edgewood 
Park, Pa., assignor to Westinghouse Electric & Manufacturing 
Co. Filed July 6, 1908. The combination with a pair of sub- 
stantially parallel overhead supply circuit conductors insulated 
from each other and disposed in the same horizontal plane, 
of a vehicle having a pair of similar trolleys, each comprising a 
pantograph or lazytongs supporting structure and a sliding- 
bow contact shoe, spaced apart longitudinally of the vehicle 
roof and acting upwardly and outwardly in opposite directions 
to respectively engage the supply circuit conductors. 


999,761. ARC LAMP. George M. Dyott, Pittsburg, and Clarence 
Carson, Wilkinsburg, Pa., assignors to Westinghouse Electri¢e 
& Manufacturing Co. Filed April 28, 1906. Has in combination 
a pair of electrodes, a circuit terminal and a magnet winding 
for moving the electrodes into engagement with each other and 
one of them into engagement with the circuit terminal, thereby 
establishing a circuit through the electrodes. Means are pro- 
vided for preventing establishment of the circuit until onë of 
the electrodes is moved into engagement with the circuit ter- 
minal, and for rendering the magnet winding ineffective when 
one of the electrodes is moved into engagement with the circuit 
terminal. 

999,762. STORAGE BATTERY AND PROCESS OF TREATING 
THE SAME. Thomas A. Edison, Llewellyn Park, Orange, N. 
J., assignor to Edison Storage Battery Co., West Orange, N. J. 
Filed Mar. 20, 1908. An active material for the negative elec- 
trode of a storage battery comprises electrolytically active 
finely divided iron and bismuth intimately associated with the 
active particles. 

999,772. COIL-WINDING MACHINE. Charles Le G. Fortescue, 
Wilkinsburg, Pa., assignor to Westinghouse Electric & Manu- 
facturing Co. Filed July 3, 1905. A folder for applying an 
insulating strip to a strap conductor. 

999,780. ELECTRIC FUSE AND FUSE HOLDER. Ford W. Harris, 
Wilkinsburg, Pa., assignor to Westinghouse Electric & Manu- 
facturing Co., East Pittsburg, Pa. Filed May 9, 1908. A cir- 
cuit interrupter comprising a continuous magnetizable member 
and a current-conducting fuse of U shape the depending mid- 
dle portion of which is surrounded by the magnetizable mem- 
ber whereby the current traversing the fuse passes downwardly 
and upwardly through the space surrounded by the magnetiz- 
able member and produces a magnetic field within which the 
fuse is partially located. 

999,781. MEANS FOR CONTROLLING ELECTRIC CIRCUITS. 
Gerald W. Hart, West Hartford, Conn., assignor to the Hart 
Manufaccuring Co., Hartford, Conn. Filed Feb. 21, 1910. Has 
a switch arm, a pair of main circuit terminals and a solenoid 
for actuating the switch mechanism to both open and close 
the circuit, the switch arm being electrically connected to one 
main circuit terminal when the circuit is both open and closed 
and to the other when the circuit is closed only. A sup- 
plemental contact is engaged by the switch arm when the main 
circuit is open only. . 

999,782. SWITCH. Gerald W. Hart, West Hartford, Conn., assign- 
or to the Hart Manufacturing Co., Hartford, Conn. Filed J uly 
7, 1910. A core connected to the switch arm is actuated by 
a solenoid so that the arm is moved into engagement with the 
contacts. A lock holds the core in the closed position. 


999,792. CONTROL SYSTEM. Ray P. Jackson, Wilkinsburg, Pa.. 
assignor to Westinghouse Electric & Manufacturing Co. Filed 
January 5, 1907. Has a number of separately actuated devices 
and controlling magnet windings, also means operated by each 
of the devices to provide shunts for the windings pertaining 
to all the other devices. 

999,800. ELECTRICAL MEASURING INSTRU MENT. Samuel M. 
Kintner, Pittsburg, Pa., assignor to Westinghouse Electric & 
Manufacturing Co. Filed Oct. 3, 1905. Comprises stationary 
and movable members arranged in electrostatic relation, one 
or more condensers connected in the series circuit, a body of in- 
sulating liquid in which the parts are immersed, and means for 


maintaining the liquid under compression. 

999,808. SWITCH. Henry E. Leppert, New Britain, Conn., as- 
signor to the Hart Manufacturing Co., Hartford Co. Filed Oct. 
19, 1910. One of the two movable posts is provided with a 
recess, the other having a cam surface. A spring-actuated de- 
tent in the recess of the part is designed to partially enter 
the recess in the stationary member. 


999,811. ELECTRIC GENERATOR, MOTOR AND SUCH LIKE. 
Birger Ljungstrom, Stockholm, Sweden. Filed Apr. 1, 1908. 
Combines with the rotor a commutator, a mounting independent 
of the rotor, means to drive the commutator from the rotor, 
and means to yieldingly electrically connect the rotor and com- 
mutator. 

999,813. ARTIFICIAL LIGHT-DIFFUSING APPARATUS. North 
Losey, Indianapolis. Ind. Filed June 21, 1909. A focusing 
reflector and a diffusing reflector are combined in an electric 
chandelier. 

999,833. ELECTROMAGNETIC GRAPPLING-TOOL. Constantine 
M. Miller, Chicago, I. assignor to the Meaker Co. Filed May 
12,1910. An electromagnet is attached to a rod in convenient 


. 


form for extracting small iron objects, 
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999,851. ELECTRIC SWITCH. Granville E. Palmer, Winchester, 
Mass. Filed May 3, 1910. Comprises a plurality of pairs of 
terminals, a switch arm for each pair of terminals, a uni- 
versal bar connecting the switch arms, a guide carrier having 
guides for the bar, a clutch having a stationary abutment car- 
ried by the guide carrier, a movable abutment and an inter- 
mediate member, this intermediate member being carried by the 


bar and carrying a detent adapted to secure the intermediate 
mmber to the abutments alternately. 


999,859. PORTABLE TELEPHONE. Niels Pedersen, Genoa, Il., 
assignor to Cracraft-Leich Electric Co., Genoa, Ill. Filed June 
4, 1909. Has a plurality of independent radial arms for sup- 


porting telephone apparatus provided in the base and secured 
to the stem. 


999,860. ADJUSTABLE ELECTRIC LAMP. Ward S. Perry and 
Julius O. Eis, Chicago, Ill., assignors to Vesta Accumulator Co., 
Chicago, Ill. Filed Nov. 15, 1909. An electric lamp whose rays 
are reflected by a parabolic reflector; may be shifted backward 
or forward as desired along the axis of the parabola. 


999,870. ELECTRICAL APPARATUS. harl C. Randall, Edgewood 
Park, Pa., assignor to’ Westinghouse Electric œ Manufacturing 
Co. Filed July 28, 1909. A pump forces the oil through a 
chamber containing a hygroscopic material, constantly supply- 
ing dehydrated oil to the ‘transformers. 


999.874. WATCHMAN’S CLOCK. Richard C. Rose, Osceola, Ark. 
Filed Jan. 18, 1911. Electromagnetic contactors and an electric 
bell are included in the clock circuit. 


499,875. PROTECTIVE DEVICE FOR ELECTRICAL CIRCUITS. 
Girard B. Rosenblatt, Butte, Mont., assignor to Westinghouse 
Electric & Manufacturing Co. Filed Apr. 4, 1906. A fusible 
conductor having terminal pieces of hooked shape engages with 
a notched terminal. When the conductor end fuses the entire 
piece is pulled away by means of a coiled spring. 


999,883. ELECTRIC SWITCH. Franklin Schneider and John C. 
Dunfee, Cleveland, O., assignors to the Van Dorn & Dutton Co., 
Cleveland, O., a corporation of Ohio. Filed Dec. 8, 1910. Relates 
to details of construction of a special switch. 


999,890. OSCILLATING MOTOR-DRIVEN FAN. Harry M. Shedd, 


Roselle, N. J., assignor to Westinghouse Electric & Manufactur- 
ing-Co. Filed Nov. 29, 1909. An electric fan is oscillated by 
means of an eccentrically mounted disc working in co-operation 
with a cam surface on the fan base. 


999,893. WINDING COIL FOR DYNAMO-ELECTRIC MACHINES. 


Charles E. Skinner, Wilkinsburg, Pa., assignor to Westinghouse 
Electfic & Manufacturing Co., East Pittsburg, Pa. Filed Oct. 
7, 1908. A fireproof coil for electrical apparatus comprises & 
plurality of turns of conducting material separated by metal 
form treated to produce an insulating coating or film on the 
surface. 


999,894. STARTING SYSTEM FOR GAS ENGINES. Harrison E. 
Slaughter, Los Angeles, Cal. Filed May 3, 1909. Relates to 
details of a low-tension starting system for explosion engines. 


999,927. TELEPHONE SYSTEM. Harry G. Webster, Chicago, Ill., 
assignor, by mesne assignments, to Kellogg Switchboard & 
Supply Co. Filed July 16, 1906. Comprises a normally discon- 
nected talking contact of a spring jack associated with the tel- 
ephone line, a plug, a cord circuit, a battery associated with 
the circuit adapted to be included in the metallic circuit of 
the line and constituting the sole source for furnishing cur- 
rent for talking purposes, a second source of current, a cut- 
off relay operated from the second source of current over a 
portion of the talking circuit, and means whereby the cur- 
rents from the source through the relay are restrictetd to 
circuits local to the exchange. 


999,928. ARMATURE WINDING FOR ELECTRIC MOTORS. John 
E. Webster, Pittsburg, Pa., assignor to Westinghouse Electric 
& Manufacturing Co. Filed June 19, 1905. The combination 
with a commutator cylinder of an armature core and a wind- 
ing comprising a plurality of coils the lengths of the end 
portions of which are unequal and alternate groups of the 
longer end portions of which are bent inwardly to a different 
are from that of the remaining groups. 


999,935. CONSTRUCTION OF ELECTRIC MOTORS AND DYNA- 
MOS. Charles E. Willey, Louisville, Ky., assignor to Jas. Clark, 
Jr., Electric Co., Louisville, Ky. Filed Nov. 16, 1910. Pole 
pieces and frame have registering longitudinal keyways, the 
pole pieces being firmly held in place by a bolt. 

099,9453. HEAD-ELECTRIFYING DEVICE. Hermann Aub, Munich, 
Germany. Filed July 19, 1910. A spring frame with ter- 
minals and contact pads is designed to fit on the head. 

999,947. MOTOR CONTROLLER. Thomas E. Barnum, Milwaukee, 
Wis., assignor to the Cutler-Hammer Mfg. Co., Milwaukee, Wis. 
Filed Nov. 8, 1909. Co-operating contact members move rela- 
tively to one another, one of the members being movable at 
will. Electroresponsive means are provided for operating the 
other of said members and an escapement mechanism fixed 
for controlling the last mentioned member to cause it to oper- 
ate in synchronism with the motor. 


999,975. METHOD OF PRINTING BY SOUND. Arthur C. Fergu- 


August 19, 1911 


son, Brooklyn, N. Y., assignor of eleven-sixteenths to Lyman 
C. Smith, Syracuse, N. Y. Filed Jan. 21, 1903. Consists in 
utilizing a succession of sound waves as a motive force to ini- 
tiate the operation of mechanism actuated by a separate source 
of energy for printing a legible character corresponding to 
certain tone characteristics of the waves. 


999,977. VOLT AND AMMETER. Harold Fish, Stratford, Conn. 
Filed Sept. 6, 1910. A pair of arms pivoted to a support carry 
movable terminals from the poles of the battery, engaging them 
with the terminals of the meter. 


999,987. APPARATUS FOR PRODUCING HIGH-FREQUENCY 
CURRENTS. Rudolf Goldschmidt, Darmstadt, Germany. Filed 
` Aug. 26, 1908. Comprises stator and rotor members provided 
with windings having mutually inductive relation, means for 
supplying an exciting current to produce a magnetic field in 
one of the members, means for rotating the rotor, thereby 
inducing currents of higher frequency in the other member 
and means for transferring the energy of the last-named cur- 
rents to the inducing member and causing an inductive field 
of the higher frequency to react upon the induced member to 
thereby produce currents of still higher frequency, the reac- 
tions thus effecting an increase of frequency of the initial excit- 
ing currents. 

999,994. ENGINE STOP. Arthur S. Hawks, Bethlehem, Pa. Filed 
July 8, 1910. A pin carried in a hole in the flywheel is thrown 
outward and an electric circuit opened when the flywheel ex- 
ceeds a certain predetermined speed. 


999,998. ELECCRIC LAMP FIXTURE. William C. Hine, Conne- 


999,135 -ELECTRIC CIRCUIT OPENER. 


aut, O. Filed Dec. 12, 1910 A combination fixture for sup- 
porting an electric lamp and shade. 

1,000,031. CONNECTOR. Emil Mattman, Milwaukee, Wis., assign- 
or to Allis-Chalmers Co. Filed Sept. 13, 1909. Has a plurality 
of terminals one of which is stepped and cut to form a yielding 
projection. 

1,000,034. TROLLEY HARP. James A. Norton, Wilkesbarre, Pa., 
assignor of one-half to William R. Raeder, Wilkesbarre, Pa. 
Filed Dec. 4, 1909. One of the arms has a guideway and slot 
into which one end of the trolley-wheel shaft slips. The shaft 
is held in place by a beveled guide bolt. 

1,000,039. ELECTRICALLY OPERATED SCORE-BOARD. Samuel 
Arthur Redding, Atlanta, Ga. Filed June 9, 1909. Numbers in- 
dicating the score are displayed on a large board by means 
of an electrical control system and a small control board. 


1,000,045. CORD ADJUSTER. William C. Spicer, Penacook, N. H. 
Filed Nov. 17, 1910. A spring-drum device for adjusting the 
length of lamp chord. 

1,000,052. ELECTRIC SWITCH. Chester H. Thordarson, Chicago, 
Ill. Filed June 27, 1910. A pivoted switch arm is altternately 
acted upon by two plungers which are raised by solenoids. 


1,000,061. DYNAMO-ELECTRIC MACHINE. Robert B. William- 
Son, Norwood, O., assignor to Allis-Chalmers Co. and the Bul- 
lock Electric Manufacturing Co. Filed Nov. 1, 1907. Renewed 
Feb. 16, 1911. Has a collecting device electrically connected to 
the rotatable element, a shaft carrying this rotatable element 
and the collecting device and slidable endwise relatively to the 
fixed element and the collecting device, and means for prevent- 
ng the shaft from so sliding save under predetermined con- 

ons. 


1,000,066. DYNAMO-ELECTRIC MACHINE. Bernard Arthur Beh- 
rend, Norwood, O., assignor to Allis-Chalmers Co. and the 
Bullock Electric Manufacturing Co. Filed Nov. 27, 1905. The 
stationary armature comprises a hollow cylindrical core and 
end members, a plurality of radial ribs in one of the end mem- 
bers, a supporting ring or band mounted on the inner faces 
of the ribs, armature coils having end-turns, and a plurality of 

‘ng os supports mounted on the ring or ag x i 

900,071. SYSTEM TROL. Robert W. Cheney, Norwood, 
O., assignor to ailechsiners Co. and the Bullock Electric Mfg. 
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Co. Filed Dec. 31, 1906. In a fluid pressure system, the com- 
bination of a reservoir, and a valve arranged to open in the 
same way when the pressure in the reservoir either rises above 
or falls below predetermined limits. 


1,000,074. ELECTROMAGNETIC SWITCH. Henry B. Collier, Prai- 
rie Grove, Ark. Original application filed Sept. 14, 1908, Serial 
No. 452,906. Divided and this application filed Sept. 15, 1909. 
A pair of plates extend upward from a base, a pair of magnets 
being mounted between the plates. Insulating bearings are 
carried by the plates, a frame sliding in the insulating bear- 
ings. There is also a bar provided with an insulating terminal, 
an armature carried by the frame and lying adjacent the cores 
of said magnet, a spring contact mounted on the base in the 
path of the insulating terminal and constantly bearing against 
the terminal to urge the armature away from the cores, and a 
second contact fixed to the base and lying in the path tra- 
versed by the spring contact as the latter is moved under the 
influence of the magnets. 

1,000,077. TRANSMISSION SYSTEM. George C. Cummings, West- 
ern Springs, and Archibald Wray, Chicago, Il. Filed Mar. 3, 
1909. Includes a line circuit leading from a transmitting to 
a plurality of receiving stations. 


1,000,078. SYSTEM FOR TRANSMITTING INTELLIGENCE. 
George C. Cummings and John A. Kick, Western Springs, Ill. 
Filed June 16, 1909. Includes a transmission line extending 
from a transmitting station to a receiving station, a series 
of relays operating in succession and each serving to cause 
the impression of a current wave upon the line and together 
the impression of waves in fixed order, means for effecting 


999,£00.—-MEASURING INSTRUMENT. 


modification of normal wave formation and restricted to oper- 
ate within the periol of formation of the wave undergoing 
modification, and electromagnetic responsive apparatus at the 
receiving station. 


1,000,101. ELECTRICAL ATTACHMENT PLUG. Gustave €C. 
Marx, Elizabeth, N. J., assignor to Diehl Manufacturing Co. 
Filed Sept. 28, 1906. The members of a plug and socket are 
formed of relatively yielding interengaging parts by which 
they are frictionally secured in operative contact relation. 


1,000,109. MACHINE FOR COVERING OR INSULATING WIRE 
WITH YARN OR ITS EQUIVALENT. Donald Noble, Bridge- 
port, Conn. Filed Aug. 18, 1910. The combination of the spin- 
ning head which carries the yarn cop with a suitable tension 
acting thereagainst, means for revolving the head, rolls carried 
by the head, these rolls rotating independently and operating 
always with a tension to pay out to said instrumentalities an 
amount of yarn in excess of that needed. 


1,000,116. TROLLEY. George E. Palmer, Chicago, Ill. Filed Jan. 
14, 1911. The trolley wheel is mounted on a short rod which 
works in a hollow space at the end of the trolley pole. A spring 
pressing against the end of the rod tends always to push it 
outward. 

1,000,123, SWITCHBOARD CIRCUIT AND EXCHANGE APPARA- 

"TUS FOR TELEPHONES. Homer J. Roberts, Evanston, Ill. 
assignor to Homer Roberts Telephone Co. Original application 
filed Sept. 5, 1905. Divided and this application filed Oct. 31, 
1906. Combines a plurality of connecting cords and correspond- 
ing cord keys controlling the cord, a line drop for each connec- 
tion jack, a bus-line connected: to the respective line jacks and 
cords and including said line drops, clearing-out circuit connec- 
tions at the switchboard, a master key set controlling the vari- 
ous circuit connections, and contact devices included in the bus- 
line and controlled by the master key. 

1,000,129. ILLUMINATING DEVICE. Charles A. Taepke, Chicago. 

” Ill, assignor to M. O’Brien & Son, Chicago, Ill. Filed Feb. 19. 
1909. Rays from electric lamps are projected through a slot 
on the object to be illuminated. 

1,000,141. ELECTRICAL FITTING. Harry C. Barber, North Haven, 

Conn., assignor to New Haven Electric Manufacturing Co., North 
Haven, Conn. Filed May 8, 1911. Comprises a body having a 
centrally arranged opening, a hole on opposite sides of the open- 


400 


ing and a groove in opposite walls of the: opening in radial 
line with said holes. 


1,000,154. SAFETY APPARATUS FOR AMUSEMENT OR OTHER 
AUDITORIUMS. John H. Crosier, Philadelphia, Pa., assignor 
of six-tenths to George N. Powell, Pittsburg, Pa. Filed Mar. 
19, 1909. Renewed Nov. 18, 1910.. A catch locks the projection- 
lamp circuit closed, the release of this switch -being effected by 
an electro-magnet. Means are provided for energizing the mag- 

net on the occurrence of abnormal conditions. 

1,000,158. ELECTRIC SWITCH. Willard E. Dow, Braintree, Mass. 
Filed Aug. 6, 1909. Has a movable arm, a support and a recess 
in the path of the arm, means on the arm for engaging the 
recess and a removable means for normally partially closing the 
recess to permit the movement of the arm while leaving a 
shallow recess sufficient for indicating a position of the arm. 


1,000,161. METHOD OF AND MEANS FOR CONTROLLING ELEC- 
TRIC MOTORS. Arthur C. Eastwood, Cleveland, O., assignor 
to the Electric Controller and Manufacturing Co., Cleveland, O. 
Filed Feb. 8, 1910. Consists in connecting the armature and 
series field windings of the motor in series with each other and 
in series with a resistance, and reducing the resistance to in- 
crease the speed of the motor for one direction of motion, and 
connecting the armature and series field windings in parallel 
circuits, each containing a resistance, and increasing the re- 
sistance in the field circuit to increase the speed of the motor 
for the opposite direction of motion. 


1,000,183. ELECTRIC CEILING FAN. Ercole Marreli, Milan, Italy. 
Filed Mar. 23, 1908. Has a stationary shaft and a rotating cas- 
ing to which the fan blades are attached. 

1,000,189. TROLLEY. Abram Nash, Chicago, Ill., assignor of one- 
half to W. A. Prater, Chicago, Ill. Filed Aug. 15, 1910.- The 


999,875.—PROTECTIVE DEVICE. 
axle of the trolley wheel is free to move up and down in ver- 


tical ways. A spring held in a downwardly projecting cylinder 
forces the wheel against the trolley wire. 

1,000,206. STERILIZING FAUCET. Edward Charles Spurge, Niag- 
ara Falls, N. Y. Filed Jan. 10, 1911. The electric circuit is 
closed and .ue water valve is opened with one movement. Pipes 
from an ozonifier in the electric circuit lead to the water tap, 
the ozone coming in contact with the water just before it leaves 
the tap. 

1,000,208. LIQUID GAUGE FOR TANKS. Edward C. Swett, Beloit, 
Wis. Filed July 25, 1910. Comprises a liquid fuel receptacle, 
a float movable therein, a series of electrical terminals against 
which said fioat is adapted to contact, circuits closed by the 
fioat, a series of electro-magnets energized by the closing of 
the circuits, a rotatable shaft, disks and an indicating pointer 
fixed thereto, a series of pivotal jointed links mounted upon the 
disks and adapted to be successively drawn into contact with 
the electro-magnets as the float falls and comes in contact with 


various terminals, and a dial adjacent to which the pointer 
moves. 


1,000,231. LAMP BOX. William Robert Bowles, Hopkinsville, Ky. 
Filed Oct. 10, 1910. A box with a sheet-metal base contains 
a plurality of lamps. 


1,000,248. APPARATUS FOR SHORTENING ELECTRIC WAVES. 
Carlo Ferrari and Michele Pizzuti, Naples, Italy. Filed Apr. 14, 
1910. Apparatus for protecting electric installation from ex- 
cessive accidental voltages comprises in combination a self- 
induction, a capacity, and discharge gaps, the self-induction and 
one armature of the capacity being arranged in series with 
and between a line and an installation to be protected, the other 
armature of the capacity being connected to earth, and the dis- 
charge gaps being connected on the one side to different points 
on the self-induction and armature which is in series with the 
line and on the other side to earth, while the product of said 
self-induction and capacity per unit of length is greater than 
the product of the self-induction and capacity of the line per 
unit of length. 


1,000,294. ELECTROMAGNETIC VIBRATOR FOR LOCAL APPLI- 
CATION TO THE PERSON. Augustus Rosenberg, London, Eng- 
land. Filed Feb. 19. 1910. Operates by means of an electro- 
magnet and a vibrating core. 

1,000,300. TESTING INSTRUMENT. Harry W. Secor, Trenton, 
N. J. Filed Jan. 11, 1910. Comprises two incandescent electric 
lamps, a cap secured to the base having oppositely positioned 
plug openings, a bar carried by the cap having a jack spring at 
each end proximal to said plug openings, a jack spring adjacent 
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to each of the bar springs, and an electric conductor extending 
from the bar to each of the lamps. 

1.000.314. TELEGRAPHIC INSTRUMENT. Gustave A. Zundel, 
New York, N. Y., assignor to J. H. Bunnell & Co., New York, 
N. Y. Filed Dec. 7, 1910. A telegraph sounder lever, uprights 
supporting the Same, springs carried by the latter on which 
said lever has its bearings, and means for depressing the lever 
against the action of the springs to vertically adjust its axis 
of oscillation. 

1,000,320. MERCURY-CONTACT BREAKER. Leonhard Baumeis- 
ter, Erlangen, Germany, assignor to Kny-Scheerer Co., New 
York, N. Y. Filed Nov. 12, 1910. A receptacle contains a layer 
of electrically conducting liquid, a contact member being adapted 
to make and break contact with the liquid. A bell is disposed 
over the liquid in which the contact member works and a liquid 
is disposed with this bell being adapted to expand when a spark 
is created by the breaking of the contact between the conduct- 


ing liquid and the contact member, forcing the conducting liquid 
away from the contact member. 


1,000,330. SECONDARY OR STORAGE BATTERY. Norman Dodge, 
Philadelphia, Pa., assignor to the Electric Storage Battery Co., 
Philadelphhia, Pa. Filed June 9, 1904. Consists of a sheet of 
fine-grain wood having its natural structure and containing its 
cellulose and fibrous constituents and constituting a diaphragm 
impervious to battery sediment and primarily deprived of such 
of its constituents as would deleteriously attack lead when 
subjected to electrolytic action and retaining such of its con- 

_ stituents as beneficially affect a negative pole plate. 


1,000,335. THERMO ELECTRIC FOUNTAIN SYRINGE. Norman 


E. Houser, St. Louis, Mo. Filed May 24, 1910. Is provided with 
an electric heating element. 


1,000,340. TELEPHONE SYSTEM AND SIGNALING APPARATUS. 
Frederick R. Parker, Chicago, Ill. Filed Nov. 24, 1906. Com- 
prises a source of signaling current, switching mechanism for 
applying current of requisite polarity to the line, and a sub- 
station on the line equipped with a polarized signaling device. 
a condenser, and switching mechanism adapted to be actuated 
by the device to open the circuit of the line and close the con- 
denser circuit through the device, intermittently. 


PATENTS THAT HAVE EXPIRED. 


Following is a list of the electrical patents (issued by the 
United States Patent Office) that expired August 14, 1911: 
524,305. ARC-LAMP POST. Richard R. Bowker, New York, N. Y. 
524,343. ELECTRICAL CONDUCTORS. Edwin D. McCracken, Al- 
pine, N. J. 


524,357. ELECTRIC ARC LAMP. Otto H. Swoboda, New York, 
N 


524,366. ELECTRIC-RAILWAY SYSTEM. Theodore B. Wilcox and 
Henry Wilcox, Newark, N. J. 

524,367. ELECTROMAGNETIC CONTACT-MAKING DEVICE FOR 
ELECTRIC RAILWAY SYSTEMS. Theodore B. Wilcox and 
Henry Wilcox, Newark, N. J. | 

524,373. REGULATION OF DYNAMO-ELECTRIC MACHINERY. 
Edward M. Bentley, Boston, Mass. A 

524,374. BATTERY CHANGER FOR ELECTRIC CIRCUITS. 
Charles Bernhardt, Chicago, Ill. 

524,378. sYSTEM OF ELECTRICAL DISTRIBUTION. 
A. Edison, Llewellyn Park, N. J. 

524,381. SYSTEM OF POWER DISTRIBUTION 
TION. John W. Gibboney, Lynn, Mass. 


Thomas 


AND REGULA- 


524,385. CONTROLLER FOR ELECTRIC MOTORS. Joseph H. 
Jenkins, Lynn, Mass. 

524,386. ELECTRIC TIME RECORDER. Harry T. Johnson, 
Elizabeth, N. J. 

524,387. TELEPHONE SWITCH. Harry T. Johnson, Elizabeth, 
N. J. 

524,388. ELECTRIC SEARCHLIGHT. Edward R. Knowles, Middle- 
town, Conn. 

524,396. CONTROLLER FOR ELECTRIC MOTORS. William D. 


Potter, Lynn, Mass. 

524,407. ELECTRIC MOTOR. William L. Silvey, Dayton, Ohio. 

524,426. ELECTROMAGNETIC MOTOR. Nikola Tesla, New York, 
N. Y. 

524,434. CONDUIT-CLEANING DEVICE. Charles O. Ehlert, New 
York, N. Y. 

524,480. TELEPHONIC SYSTEM. Henry A. Chase, Boston, Mass. 

$24,524. TELEPHONE TRANSMITTER AND RESISTANCE VA- 
RYING METHOD THEREFOR. Frank R. Colvin, New York, 
N. Y 


514,532. SWITCH FOR ELECTRIC RAILWAY CARS. Timothy A. 
Remsen, Brooklyn, N. Y. 

524,533. DYNAMO-ELECTRIC MACHINE OR ELECTRIC MOTOR. 
Alonzo B. See and Walter L. Tyler, Brooklyn, N. Y. 

524,548. AUTUMATIC ELECTRIC SIGNALING DEVICE. Edward 
A. Hermann, St. Louis, Mo. 


524,630. AUTOMATIC CIRCUIT-BREAKER. Anatole C. Carlsen, 
Portland, Me. 


sia ELECTRIC HEATER. Charles H. Newbury, St. Paul, 
nn. 
524,656. ELECTRICAL STORAGE BATTERY. Burton C. Van 


Emon, San Francisco, Cal. 
624,664. ELECTRIC BELT. Flora A. Brewster, Baltimore, Md. 
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INCIDENTAL POINTS IN THE SALE OF POWER. 

The marketing of electrical energy is a peculiar business. 
It has taken the world a good while to learn this, but gradu- 
ally the patient work of lighting and power companies in the 
direction of giving the public an insight into some of the dif- 
ficulties of electric generation and distribution is bearing fruit. 
Less and less do we hear petitioners at hearings before public- 
utility boards inveighing against rate systems because they 
are more intricate than the grocer’s tariff on molasses, and 
more and more does one find the consumer of electricity cog- 
nizant of the fact that he is buying a service whose costs are 
dependent upon the time of day when that service is rendered, 
the demands which his neighbors are making upon the com- 
pany, and many other factors which preclude the issuing of 
bills like those based upon transactions of elementary com- 
mercial character. 

Not so clear to the public are some of the so-called inci- 
dental advantages of electric service, and particularly those 
attached to the introduction of power into varied industries 
and fields of human activity. It is reason for congratulation 
that the more intelligent public no longer becomes incensed 
when a bill for power consumed appears in two subdivisions, 
one being proportioned to the investment and stand-by charg- 
es required to maintain a great system in constant readiness 
to supply every customer without even the notification possi- 
ble through a telephone call, and the other proportioned to 
the mere expense of operation, which is not seldom small when 
compared with the cost of standing at the consumer’s door 
prepared to deliver service at any time in the twenty-four 
hours. Slowly but surely the consumer is being educated to 
see that in the supply of electricity, as well as in every other 
department of civilized life, the cost of being prepared is the 
great element, and alas, the one most often neglected. Now 
it is time for him to take another step forward, and that step 
is to give more weight to the auxiliary benefits of the motor- 
driven installation when comparing old conditions with what 
it is anticipated will result from the introduction of electric 
service. | | 

The average prospective consumer of electric power knows 
in a general way that this service is simple and clean, but 
it takes a good deal of time to convince him that it is cheaper 
than the former means of running his machinery. The solu- 
tion of the problem along the main line of cost determination 
is plainly the first and last duty of the central station. It is 
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significant that companies most successful in getting business 
of this kind in the face of acute competition do so by adopt- 
ing, so far as possible, the figures to which their prospective 
customers will agree. But there is still more to the matter 
than this, and the thing calling for real skill in power solici- 
tation is the setting of value upon what would ordinarily be 
called the incidental features of the power situation. Any 
good engineer can make a test of the steam required to drive 
a given shoe factory, but it takes something more than this to 
introduce electricity into establishments whose test figures 
show that on the basis of daily running cost, electric. service 


. may in specific cases come a little higher than steam or gas. 


A few illustrations of the line of thought to be followed 
may be pertinent. Only in a very few instances is any credit 
given in figures to the value of space released by a motor 
drive, compared with that occupied in the old régime. Plenty 
of people are paying from ten. to twenty-five cents per square 
foot per month in rentals of establishments in which out-of- 
date machine installations driven by steam or gas are eating 
up good money every day and night in the year. Yet very 
few central-station power men can open their notebooks and 
show the consumer what the installation of one or more motors 
of a given size will mean in rent-saving as compared with the 
cost of keeping up the old plant space. Common sense tells 
the manager that his space must be worth something per 
square foot if it is worth what he considers a high rental in 
the total, and here is a place where not a few closely matched 
sets of costs can be turned in favor of electricity. Another 
clue worth running down in some cases is the possible saving 
in insurance rates which ought to follow the substitution of 
motors for a mechanically operated gas-engine equipment of- 
fering something of an interior hazard, assuming, of course, 
a motor installation with conduit wiring and protected start- 
ing switches or boxes. Getting rid of an old engine room 
saturated with the oily drips of many a year’s running is 


‘another point of contact with the economic problem. These 


things mean money saved—or will mean it, if enough operat- 
ing companies push the matter. 

Too little consideration is given to the convenience of 
electric driving in particular fields. With it there are no heat 
losses when the machinery is standing still and no waste of 
heat other than the generic losses in the motors and wiring 
while the local equipment is being started and stopped. With 
a steam plant the owner pays heavily for periods of under- 
loaded operation. It costs him real-money. He seldom knows 
much about it, but when the electric solicitor who knows his 
business enters the works heht should be turned into some of 
these corners, showing an unsuspected hole in the pockethook. 
In difficult power eases it will pay to determine the cost of 
starting and stopping the plant by steam or gas, bearing in 
mind the quality of skilled labor required as compared with 
the cost of throwing in a few motor switches. It pays early 
in the day to try to find out what the value of ten minutes is 


to an industrial plant, and to estimate the reasonably certain 
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savings of the more reliable motor service. The industry 
needs more information concerning the extent to which pro- 
duction has been increased by the adoption of electric driving. 
Accurate figures of this character have been sought but they 
are too frequently obscured by the fact that a change to elec- 
tric driving was accompanied by other alterations in the 
property which made it almost impossible to determine how 
much of the gain was due to electricity and how much to 
such things as the rearrangement of plant, the introduction 
of cost accounting capable of showing the management what. 
is going on in sub-departments, and contemporary move- 
ments in the direction of giving employees better training. 
Let the central station begin to keep more detailed records as 
to the performance of individual motor-driven machine tools 
and appliances, and much of the difficulty will: disappear. 


DLL 
THE CHICAGO BUREAU OF PUBLIC EFFICIENCY. 

Although it can hardly be expected that the governing 
boards of a city shall be supplied with technical knowledge, 
there is sometimes a deplorable reluètance on their parts to 
either admit the fact or take the advice of experts who are 
called for consultation. Experts employed by the city are 
powerless because of prevailing conditions to carry out their 
plans of betterment. 

The work of the Chicago Bureau of Publie Efficiency, 
of which mention is made on another page of this issue, has: 
been carried on for the purpose of calling attention to publie 
inefficiency. Its report on electrolysis is work that should 
have been done before by the city, instead of being left to a 
private organization. 

The Bureau, supported entirely by private subscription, 
devotes its entire time and effort to the problems, chiefly en- 
gineering, which the city employees appointed too often for 
political reasons, investigate imperfectly or pass over entirely. 
The results of its investigations are printed in bulletin form 
and given to the public. 

As a result of the electrolysis investigation it was pointed 
out that it was largely owing to leakage from the rails of the 
local surface lines that there was extensive electrolytic corro- 
sion and an actual loss of two-thirds of the water that was 
pumped by the city. Attention was also called to the fact 
that there had been a fund of $10,000 appropriated for the 
investigation of electrolytic conditions, and that the investiga- 
tion had never been made. The money had been diverted 
piecemeal into other channels. Added to this is the fact that 
the city engineer repeatedly called for an electrolytie survey 
and was unable to secure it. 

It would hardly be within the province of the railway com- 
pany to make exeavations in order to determine the condition 
of pipes which might be affeeted by its leakage current, nor 
would it be expected to make a survey of the city for a 
determination of voltage drop between rails and water plugs. 
Even the city in this case did not feel itself called upon to 
determine the extent of the damage done to its own property. 
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In contrast, the action of the gas company, a privately 
operated concern, might be cited. This company not only 
made a survey of electrolytic conditions, but bonded the pipes 
to the rails in the positive territories. The damage was in 

’ this way greatly lessened. 

The damage done to pipes all over the city has been 
greatly lessened by the work of the railway companies in 
reducing the resistance of their return circuit. Welds and 
bonds have been supplemented by a copper cable laid be- 
tween the tracks, making the return circuit the most per- 
fect of any street railway system in the world. Conditions 
have improved enormously since the survey was made by 
the Bureau. 

The value of such an investigating body as the Chicago 
Bureau of Public Efficiency can hardly be overestimated. The 
engineers employed are neither prejudiced in behalf of the 
city nor of an operating company, but endeavor to give the 
public a fair report of conditions as found by a careful and 
thorough investigation. The work the. Bureau is doing is com- 
mendable and its investigations should be carefully noted by 
the city boards who have power to carry on municipal work. 


THE ADVANTAGES OF REFRIGERATION BY ELEC- 
TRIC POWER. 

_ The economy of developing refrigeration through the me- 
dium of motor drive upon the premises where the refrigera- 
tion is required, has been amply demonstrated by numerous 
examples giving the data of relative cost which have appeared 
in our reading columns from time to time. Florists, butchers, 
ice-cream makers, hotels, saloons and many other lines of 
business have changed from the use of ice to motor-driven 
refrigeration with great advantage in a financial way, which 
has been plainly evidenced by the records in the cash book. 

The great inconvenience of handling the ice is also done 
away with and cleanliness, health and many minor conveni- 
ences result. l 

An additional advantage in the case of butcher shops and 
one that can well be cited by solicitors in persuading pros- 
pective customers to make this change has not perhaps been 
sufficiently emphasized. It is found that where meat is stored 
in juxtaposition to ice a discoloration of the surface results, 
Which makes it necessary to do considerable trimming before 


the meat can be displayed to customers for sale. It has been 
estimated that this daily trimming amounts to about eight ` 


per cent of the stock, and a large financial loss therefore en- 
sues on all stock which must be carried over from day to 
day. This discoloration does not occur in meat boxes which 
are cooled by artificial refrigeration in place of ice, and this 
saving in material, in labor and time should therefore be con- 
sidered in comparing the relative merits of motor-driven re- 
frigeration with the direct use of ice. It is an argument which 
will carry considerable weight in the mind of the butcher who 


has been in the habit of scrapping an important percentage 
of his stock every day. 
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FINDING TROUBLES WITH MOTOR DRIVE. 

One advantage which is inherent in the use of the indi- 
vidual tlectric drive is the fact that by the insertion of a 
meter in the circuit it is very easy to determine the amount 
of power being used:in any particular machine. This is 
useful not only in determining the cost of any particular 
work, but also in locating troubles. Troubles of a minor 
nature often exist, and continue for long periods without 
coming to light, because they are not of such a nature as 
to cause a shut-down of the machinery, and yet they may 
be matters which should have immediate attention. Usu- 
ally when anything goes wrong in this way an increase in 
power consumption results. With an. occasional check on 
the amount of power being used it is possible to locate the 
trouble before it reaches a serious point. 

An instance of this kind came to light recently in which 
the bearing on a small motor had become broken and a piece 
of the bearing had dropped out. The motor continued to 
operate but consumed an abnormal amount of power, and 
it was only through this fact that the trouble was discov- 
ered and located, and this was done before any serious 
damage resulted. With steam-driven machinery such acci- 
dents go undetected until they result in some serious break- 
down. 

PRINTED INSTRUCTIONS. | 

The Dayton Power & Light Company has found its 
printed ‘‘Meter Department Regulations’’ so useful that a 
new edition has been published. This booklet contains instruc- 
tions for the employees of the meter department, and covers 
installing, inspecting and testing. The precautions to be ob- 
served at each point of the work are especially emphasized, 
and an occasional reference to these regulations should pre- 
vent employees from becoming careless or forgetting any of 
the little details which are so essential to the most successful 
operation. . 

New employees are often started upon work with verbal 
instructions entirely inadequate to acquaint them with the 
methods and practice which have become almost second na- 
ture to the old employees. The latter sometimes do not real- 
ize that things may be done in an entirely different manner 
in other places, and that a new man may be entirely com- 
petent to do the work and yet entirely unfamiliar with the 
methods in vogue locally. Consequently men frequently 
start out on new work with insufficient instructions, The 
practice of putting into cold type and supplying to each 
employee those regulations which are to govern the general 
practice of the department is an excellent one and could 
be followed with advantage by other companies. 
help to good metering is a direct financial gain. 

Even the seasoned employee sometimes overlooks some 
of the points whieh should be covered by an inspection or 
test, and the reference to printed instructions is likely to 
result in more thorough work. 


Every 
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Supply Jobbers’ Saratoga Springs © 
Convention. 

The Summer convention of the Na- 
tional Electrical Supply Jobbers of the 
United States was held at Saratoga 
Springs, N. Y., August 16, 17 and 18. 
Headquarters were established at the 
United States Hotel. Several impor- 
tant business sessions were held, when 
the jobbers listened to spirited discus- 
sions of many phases of their activities. 
It was decided to hold the next meeting 
at Hot Springs, Va., the second week 
in November. 

The feature of the meeting was the 
entertainment provided by the General 
Electric Company. On Thursday morn- 
ing the entire party was conveyed in 
special cars and automobiles from Sa- 
ratoga Springs to Schenectady, where 
the balance of the morning was spent 
Visiting the shops of the company. The 
switchboard department and the porce- 
dain department came in for a large 
share of attention, but the splendid fa- 
cilities and highly modern shop prac- 
tice of the wiring-devices department 
received the unstinted commendation of 
everyone present. Luncheon was served 
‘at the Golf Club, and after witnessing 
the teeing off in the golf tournament, 
those not playing were driven over the 
beautiful roads around Schenectady, 
Troy, Ballston, Saratoga Springs, 
Glens Falls, Saratoga Lake, Round 
Lake and Lake George. Some forty au- 
tomobiles were chartered from local 
garages, and these were supplemented 
by the use of the cars owned by the 
members of the staff of the company. 

In the evening the golfers were 
brought from the links and all the cars 
returned to Arrowhead Inn, at Sara- 
toga Lake, where a delightful repast 
was served. There was plenty of good 
«horus singing, the verses being read 
from a beautiful souvenir booklet pre- 
sented to those in attendance by the 
General Electric Company. During the 
dinner the exercises were enlivened and 
graced by the singing of W. E. Robert- 
son and H. H. Cudmore and the enthu- 
siastic leading of some of the chorus 
singing by Harry Grant furnished 
much amusement. Following the din- 
ner C. C. Sibley announced the winners 
of the golfing trophies, the jobbers’ 
first going to the genial and popular 
Fred Fullerton, second going to How- 
ard Hall. The manufacturers’ first 
prize went to W. H. Bauer, the second 
going to A. H. Pease. The remaining 


gentlemen’s prize was won by Major 
Robert Edwards. 


In awarding the ladies’ prizes, Mr. 
Sibley called upon B. M. Downs, who 
presented in his innimitable style, first 
prize to Mrs. C. C. Sibley, and second 
prize to Mrs. H. H. Hornsby. Both 
ladies responded very gracefully. 
Thomas W. Debevoise made a brief ad- 
dress upon the cooperation of the elec- 
trical industry and the Sons of Jove, 
and the entertainment concluded with 
a minstrel show, that consummate ar- 
tist, Thomas H. Bibber, giving a greatly 
enjoyed German dialect monologue on 
‘“War.’’ The minstrels pulled off a 
great many local hits that were greatly 
enjoyed, and altogether the talent, 
though amateur and recruited from 
‘among the General Electric boys, pre- 
sented a highly creditable performance. 
Messrs. Deming and Jackson were par- 
ticularly active in, arranging for the 
comfort of the visitors, and C. A. S. 
Howlett was master of ceremonies in 
the singing and minstrel entertainment. 

At the close of the entertainment 
the party was conveyed in large tour- 
ing cars to the hotel at Saratoga 
Springs, thus winding up a most enjoy- 
able and profitable round of pleasure. 
The meeting was voted the most satis- 
factory yet held, and it was well at- 
tended by a thoroughly representative 
group of jobbers and manufacturers. 
Among those present were: 


Franklin Overbagh, general secretary of 
the Association; Marshall L. Barnes, presi- 
dent of the National Electrical Contractors’ 
Association; Frank H. Gale, Schenectady; 
A. F. Hills, Syracuse; Leon H. Frank, Wheel- 
ing, W. Va.; James Jackson, Paterson. N. 
J.; W. H. Tucker, New York; Robert Kuhn, 
Detroit; B. H. Scranton, Detroit; J. B. 
Ward, Boston; D. C. Gidley, Boston; A. N. 
Palmer, Providence, R. I.; E. J. Erwin and 
A. H. Erwin, Boston; P. H. Hoover, New 
York; W. M. Deming, Schenectady: H. E. 
Bibbins, San Francisco; C. H. Hobson, Dal- 
las, Texas; W. N. Matthews, St. Louis: Al- 
pha H. Kling, Detroit; Thomas W. Debe- 
voise, New York; Frank S. Price, Boston: 
J. Robert Crouse, Cleveland; E. R. Bryant. 
New York; H. H. Cudmore, Cleveland; Sam 
A. Chase, Pittsburgh; Robert Edwards, Mon- 
treal; F. A. Burke, Atlanta; A. H. Pease. 
Hartford; C. C. Sibley, New York; H. E. 
Paro, Hartford: A. M. Little, Syracuse; P. 
S. Klees, Hartford; W. T. McCullough. Pitts- 
burgh; McKew Parr, Hartford; T. H. Bib- 
ber, New York; E. C. Graham, Washington, 
D. C.; Thomas G. Grier, Chicago; H. W. 
Bliven, New York: E. J. Johnson, Boston; 
A. L. Schantz, Buffalo; Fred Adam, St. 
Louis; W. S. Bissell, Toledo; Herman An- 
drae and Fred Andrae, Milwaukee; L. Gues- 
ser, Cleveland; G. M. Stuart, Boston; J. A. 
Campbell, Detroit; E. W. Rockafellow. New 
York; A. L. Millard, Chicago; G. S. Milner, 
Cleveland; N. C. Cotabish, Cleveland: H. R. 
Worthington. Jackson, Fla.; J. F. Greer, Chi- 
cago: A. P. Eckert, New York; M. B. Wheel- 
er, Houston, Tex.; C. B. Hawley, Salt Lake 
City; H. T. Paiste, Philadelphia; H. S. 
Sands, Wheeling, W. Va.: W. W. Low, Chi- 
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cago; L. W. Kittman, Chicago; James Wolfe, 
Chicago; T. C. Ringgold, Chicago; F. B. 
Gleason, San Francisco; Washington Deve- 
reaux, Philadelphia; F. R. Bryant, Chicago; 
W. P. Upham, Dallas; J. H. McGill, Valpa- 
raiso; E. K. Patton, Chicago; George V. W. 
Ingham, Chicago; F. S. Skeel, Chicago! J. B. 
Terry, Cedar Rapids; Albert Smith, Mil- 
waukee; George Cutter, South Bend, Ind.; 
W. W. Merrill, Chicago; George S. Searing, 
Chicago; C. L. Eshleman, Cleveland; V. R. 
Despard, Chicago; D. L. Markle, Chicago; 
H. L. Grant, Chicago; W. H. Colman, Chi- 
cago; J. E. Way, New York; C. E. Corrigan, 
Pittsburgh; V. C. Gilpin, New York; H. H. 
Hornsby, New York; F. W. Fullerton, New 
York; Oscar Turner, Birmingham; Julien 
Binford, Richmond; George Beatty, New 
York; M. B. Austin, Chicago; P. S. Dodd, 
Cleveland; P. F. Bauder, Cleveland; R. E. 
Campbell, Cleveland; W. F. Irish, New York; 
L. G. Mockenhaupt, Chicago; H. F. McGuy- 
er, Providence, R. I.; F. E. Stow, Philadel 
phia; J. A. Vaughan, Philadefphia; C. W. 
Price, New York; A. A. Gray, Chicago; Os- 
car Carman, Cincinnati; George C. Osborn, 
Harrison, N. J.; E. J. Kulas, Cleveland; F. 
M. Hawkins, New York; B. M. Downs, New 
York: D. C. Hemingray, Covington, Ky.; J. 
B. Olson, New York; A. D. Babson, New 
York: R. L. Jaynes, Pittsburgh; V. L. Gates, 
Pittsburgh; L. H. Keller, New York; W. H. 
Bauer, New Orleans; Gerald W. Hart, Hart- 
ford: W. J.-Dougherty, Montreal; W. I. Pat- 
terson. New York; F. D. Masterson, Boston; 
F. B. Smith, Boston; W. W. Mumma, Spring- 
field. Ohio: S. B. Condit, Jr., Boston: A. E. 
Williams, Warren, Ohio; John M. Klein. Chi- 
cago: E. V. Hennecke, Pittsburgh; E. H. 
Haughton, Chicago; H. C. Rice, Cleveland: 
H. A. Breverton, Cleveland; D. H. Murphy, 


Pittsburgh: H. B. Crouse, Syracuse; J. R. 
Jones. Utica. 
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Pennsylvania Electric Association. 

The fourth annual convention of the 
Pennsylvania Electric Association will 
be held at Conneaut Lake, Pa., on Sep- 
tember 6, 7 and 8. The program of 
papers will be announced later. The 
Entertainment Committee is arranging 
a series of sports, competitions, ete., for 
which prizes will be offered. 

) ——-_-- a 
Milwaukee Manufacturers’ Exposition. 

Milwaukee is to have a manufactu- 
rers’ exposition,September 2 to 12, 1911, 
at which only ‘‘made in Milwaukee’”’ 
produets will be exhibited. This affair 
is to commemorate the fiftieth anniver- 
sary of the Merchants and Manufactu- 
rers Association of Milwaukee, which 
organization has done much to advance 
the interests of local industries. 

In view of the many important elec- 
trical companies located in Milwaukee 
the coming exposition should offer 
much of interest to electrical men. 

———_—_—_o--e____— 

Electrical Properties in California. 

Electrical properties of the State of 
California have been assessed as fol- 
lows: Electric railways, $1,039,491.44; 
telephone, $399,594.74; telegraph, $25,- 
160.20; gas and electric, 1.224,767.34. 
The amount of the general corporation 
franchise tax is placed at $1,676,715. 
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Peter Junkersfeld. 
Suecess in the central-station business 

depends primarily, of course, on the 
kind of men who are engaged init. The 
Commonwealth Edison Company, of 
Chicago, universally conceded to exem- 
plify the ideal in present-day central- 
station activities, has in the course of its 
operation assembled an organization of 
employees that stands without a peer 
in the electrical industry. 

Conspicuous in this organization and 
contributing in no small measure to the 
remarkable results being achieved by 
the company, is Peter Junkersfeld, who 
for the past two years has 
been assistant to the second 
vice-president and for the 
preceding nine years was in 
immediate charge of all elec- 
trical engineering and con- 
struction work on the con- 
pany’s rapidly growing’ prop- 
erties. 

Peter Junkersfeld was born 
October 17, 1869, neas Sa- 
dorus, Champaign Courty, 
Ill. His parents were Peter J. 
and Mary Josephine Jurkers- 
feld. He attended schocl in 
the vicinity of his home until 
the age of fourteen and for 
the next five years worked on 
his father’s farm. At the age 
of nineteen Mr. Junkersfeld 
resumed his studies during 
the winter months only, still 
Working at various pursuits 
during the spring, summer 
and fall months, and in 1891 
he entered the University of 
Illinois. He attended this in- 
stitution for four years, 
graduating in 1895 with the 
degree of Bachelor of Sci- 
ence in the course of electri- 
cal engineering, 

Immediately after gradua- 
tion Mr. Junkersfeld went to Chicago 
and a few months later entered what 
was then the Chicago Edison Company 
as a helper in one of the generating sta- 
tions. After two years of operating ex- 
perience he was promoted to the engi- 
neering department and ten months 
later was made chief draftsman of the 
company. In 1900, just five years after 
his connection with the Edison Com- 
pany, Mr. Junkersfeld was made assist- 
ant to the mechanical engineer and in 
1906 was given the title of electrical 
engineer. 


In the summer of 1909 Mr. Junkers- 
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feld was made assistant to Second Vice- 
President Louis A. Ferguson, and with 
him shares the general supervision of 
the contract, engineering, construction, 
and operating departments, employing 
a total of over 2,600 men. 

Mr. Junkersfeld has made an enviable 
record with the Commonwealth Edison 
Company and today is regarded as one 
of the leading engineers in central-sta- 
tion work. During the nine years while 
at the head of the electrical engineering 
department, he was in entire charge of 
the design and construction of the elec- 
trical portion of all of the company’s 


PETER JUNKERSFELD, 
Central-Station Engineer and Executive. 


power houses which included the exten- 
sion and reconstruction of several old 
plants and the building of three new 
ones. The latter includes the famous 
Fisk Street station, the earliest example 
of many electrical and mechanical feat- 
ures now extensively used, the design 
of which called for the utmost engineer- 
ing skill and judgment. He was also in 


entire direct charge of the design and 


construction of all of the substations 
built during this period, some thirty 
in number, which together with thie 
power houses above mentioned, the new 
Northwest station now nearing comple. 
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tion and the transmission and distribv- 
tion system, represent the most com- 
prehensive universal power system in 
any large city in the world. 

Mr. Junkersfeld has paid particular 
attention to alternating-current work, 
being one of the first engineers to em- 
ploy a four-wire, three-phase system of 
primary distribution on a large scale. 
He has at different times acted in an ad- 
visory capacity on several central-sta- 
tion properties including, of course, 
those now operating in the territory 
surrounding Chicago. One of the inc- 
dents of his career is the work in con- 
nection with the widely 
known railway contracts se- 
cured by the Edison Com- 
pany, by which it has already 
sold over 100,000 kilowatts 
to the surface and elevated 
railways of Chicago. Mr. 
Junkersfeld was conspicu- 
ously identified with these 
transactions and assisted in 
working out many of the 
technical features in an ad- 
mirable manner. 

Mr. Junkersfeld is a mem- 
ber of the Tau Beta Pi, an 
honorary engineering frater- 
nity, and about a year ago 
his alma mater, the Univer- 
sity of Illinois, further hon- 
ored him with the profession- 
al degree of Electrical En- 
gineer for ‘‘distinguished 
service in his profession.’ 
He has also recently been 
elected president of the gen- 
eral Alumni Association of 
the University. Mr. Junkers- 
feld is an active member of 
the American Institute of 
Electrical Engineers, the Na- 
tional Electrice Light Asso- 
elation, American Society of 
Mechanical Engineers, West. 
ern Society of Engineers, Illuminating 
Engineering Society, the American 
Electric Railway Engineering Associa- 
tion, and also the Electrie Club of Chi- 
cago. 

He has made a number of valu- 
able contributions to the literature of 
the art by papers and discussions before 
these and other technical societies. He 
is a member also of the University Club 
of Chicago, Chicago Athletic Club, En- 
gineers’ Club, Westward Ho Golf Club, 
and the Oaks Club of Austin, a suburb 
of Chigago, where Mr. and Mrs. Junk- 
ersfeld reside. 
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Physiological Effects of the Electric a value of ninety milliamperes, death te- 


Current. 

The causes of electrical accidents still 
remain largely uncertain. One indi- 
vidual may be killed by contact with a 
relatively weak voltage without any 
evidences on the corpse of the cause of 
death. In other cases the application 
of high voltages results only in the am- 
putation of the arms or legs while the 
vietim remains alive. 

The only method of securing definite 
information in this matter lies in vivi- 
section, For a long time it was assumed 
that the nervous system was very sen- 
sitive to electrical currents and the 
cause of death was sought in the brain 
and in the spinal cord. Investigation 
showed only a small clot of blood at this 
place which was insufficient to account 
for death. Others have assumed that 
the cause of death was the cessation of 
heart-beat. It has been shown by Pre- 
vot and Batelli that the cessation of 
heart-beat may precede or follow the 
cessation of respiration. 

Experiments have been carried out 
upon dogs by fastening a cup over the 
artery of the leg and registering the 
heartbeat by connection of a rubber 
tube to a registering apparatus.- To 
measure the respiration an incision was 
made in the wind pipe and a small tube 

inserted which was connected with a 
Marey drum. An electro-magnetic de- 
vice registered the duration of the cur- 
rent. All three quantities were regis- 
tered on the same cylinder. 

The first experiments were made with 
alternating current at a frequeney of 
forty-two cycles per second. The pas- 
sage of the current was from fore to 
rear paw, the heart lying in the path 
of the current. With 100 volts and 116 
milliamperes death resulted in twenty- 
four seconds through the cessation of 
heart action. With 1,140 volts and 1.9 
amperes a similar result was obtained. 
With 4,600 volts and 7 amperes the 
heart-beats did not cease even when the 
current was connected several times. 
Burning resulted at the points of con- 
tact, but the animal remained alive. 
When this was followed with an appli- 
eation of 110 volts, death resulted im- 
mediately. Using 4,500 volts with a re- 
sistance of 90,000 ohms in series the 
current was reduced to forty-five milli- 
amperes. Each application of the cur- 
rent interrupted respiration, which, 
however, was resumed when the circuit 
was broken. When the resistance was 
decreased so that the current reached 


sulted. 


These experiments show that a dog 
is killed by the application of seventy 
to eighty milliamperes in a path which 
includes the heart. If the current is too 
great it will not produce cessation of 
the heart-beat. The same results were 
obtained whether the dog was under 
the influence of an anaesthetic or not. 
When forty-five milliamperes are used 
the dog was paralyzed and the muscles 
cramped. Death resulted after five or 
six minutes from suffocation. If the 
current is interrupted prior to this time 
the animal may be restored to life, but 
where the heart has ceased beating this 
is not possible. 

When 1,080 volts were applied be- 
tween the top of the head and the chin, 
the resulting current being 400 milliam- 
peres, respiration is interrupted but the 
heart continues beating and the animal 
lives. If one of the electrodes is trans- 
ferred to a paw, death results immedi- 
ately. 

To apply these results to the human 
body it must be remembered that the 


_ resistance of the latter with good con- 


tacts amounts to 12,000 to 15,000 ohms 
at 110 volts, resulting in a current of 
seventy to ninety milliamperes. That 
such a current may be dangerous has 
been shown by many practical cases. 
With 110 volts the results are different 
aceording to the personal condition. 
The effects remain the same where the 
frequency varies between 10 and 120 
eveles. 

With direct current the results are 
the same except that a current strength 
four times as great is necessary to pro- 
duce the same effects. Jn addition di- 
rect current produces changes in the 
muscles which do not appear with al- 
ternating-current. The leg of a frog 
when treated with a certain number of 
impulses in the same direction experi- 
enced a muscular wasting, whereas the 
other leg after heing subjected to twice 
as many impulses of alternating-current 
still remained movable.—Abstracted 


and translated from L’Industrie Elec- 
trique. 
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To Improve Chicago Railway Service. 

The Board of Supervising Engineers, 
Chicago Traction, having practically 
completed the rehabilitation work as 
prescribed in the ordinance of 1907, 
has now turned its attention to improv- 
ing the service on the surface lines, 
and has made a report to the local 
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Transportation Committee in which the 
establishment of a number of through 
routes are recommended, also a change 
in the routing of some of the cars now 
operating over certain routes on the 
north side of the city. For months 
the board has had men out on the 
street checking the crowds and gath- 
ering information for the above re- 
port. 
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Electrical Show in Los Angeles. 


One of the most brilliant electrical 


expositions ever given in the world will 
be held in Los Angeles at Fiesta Park 
from November 25 to December 9, if the 
plans of the executive committee, se- 
lected from the representatives of Los 
Angeles electrical companies, do not go 
awry. Plans for the great show were 
launched at a dinner of the electrical 
men recently. |. 

The committee selected at a recent 
meeting consists of H. B. Wood- 
hill, chairman; C. S. Walton, vice-chair- 
man; C. G. Pyle, secretary and treas- 
urer; and J. E. MacDonald and T. E. 
Burger, associate members. The entire 
affair will be under the general man- 
agement of D. M. Moses, who has had 
charge of similar expositions in other 
cities. 

Fiesta Park is to be protected by a 
great canopy of waterproof canvas, and 
the poles will be covered with silks in 
which vari-colored lights will be em- 
bedded. More than 40,000 incandescent 
lamps will form only a portion of the il- 
lumination of the large tent. The 90,- 
000 square feet of space will be divided 
by avenues and booths ìn which will be 
given demonstrations of electrical ap- 
paratus. 

The railway companies have agreed 
to decorate their cars with extra lamps 
during the two weeks of the show, and 
many business firms of the city will as- 
sist in adding special contributions to 
the brilliant affair. 


Convention of Georgia Section. 

The Georgia section of the National 
Electric Light Association, which was 
organized last fall, will hold its first an- 
nual convention at Columbus, Ga., on 
September 26 and 27. Attractive enter- 
tainment features, as well as an exten- 
sive program of papers, are being pre- 
pared. The president of the Georgia 
section is John S. Bleecker and the sec- 
retary is Thomas W. Peters, Columbus 
Railroad Company, Columbus, Ga. 
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New Hydroelectric Plant of the Otis Company’s Palmer Mill. 


Unique Construction Necessary Owing to the Peculiar Conditions of the Plant Site. 


The new water-power plant of the Pal- 
mer Mill of the Otis Company on the 
Chicopee River near Three Rivers, 
Mass., is completed and in operation. 
This hydroelectric development was an 
outgrowth of the famous water-rights 
litigation between the Otis Company 
and the Ludlow Manufacturing Com- 
pany, which owns a dam about two 
miles down the river from the Palmer 
Mill and transmits the power to the 


low Manufacturing Company acquircd 
ownership of a power site about a mile 
below the lower site owned by the Otis 
Company, and proceeded to erect a dam 
of such a height that it would flood the 
site owned but not yet developed by the 
Otis Company, which it was believed 
would be permissible under the old Mill 
act of the Massachusetts general court. 
The Otis Company tlfen exerted itself 
through its engineers to put into execu- 


ages and rights followed in both the Mas- 
sachusetts and Federal Courts at Wash- 
ington, D. C., covering several years’ 
time. 

Finally the infringing party paid 
large damages for its flowage and secured 
the rights taken, but the Otis Company 
was without an adequate amount of pow- 
er for its necessary needs. 

The firm of Lockwood, Greene & Com- 
pany, hydraulic engineers of Boston, was 


TWO OF THE 1,000-KILOWATT ALTERNATORS AT PALMER MILL PLANT. 


Ludlow Mills.- To understand the rea- 
sons for the location and design of the 
Present plant it is necessary to touch 
briefly on the main points that were at 
issue in the aforementioned law suit. 

Originally the Palmer Mill derived its 
power from a pond formed by a wooden 
dam a few hundred yards above the mill. 
It owned another privilege about three- 
quarters of a mile below the mill but un- 
developed, although a development was 
planned. 


About ten or more years ago the Lud- 


tion its own scheme for developing the 
privilege it owned but under the ban of 
the Ludlow Company’s plan. As 4 re- 
sult the company completed a new hy- 
droelectric station at that point and had 
it in service for operating its mill for 


several months before the Ludlow Com- 


pany’s dam and plant was ready to run. 
The filling of the lower pond flowed out 
about two-thirds of a nineteen-foot fall 
and wholly destroyed the utility of the 
Otis Company’s development. A long 
and ably managed legal contest for dam- 


then engaged to advise on a comprehen- 
sive plan to utilize the water and river 
fall that remained. The advice of the en- 
gineers was to construct a new concreta 
masonry dam with a new power house 
at the foot of the falls or head of the 
pond formed by the Ludlow Company’s 
dam at a point about 1,000 feet below the 
Palmer Mill and 1,300 feet above the old 
dam that was flowed out; and build the 
erest of this dam to the legal height that 
the old wooden dam above the mill af. 
forded. This gave a total net head of 
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27.7 feet as available at one point and 
enabled the Otis Company to use the 
entire fall from the level of the old 
pond to the level of the Ludlow Com- 
pany’s pond. The new power house 
located contiguous to one end of the 
new dam was so designed that its wheels 
could discharge into the pond of the 
Ludlow Company direct and the exca- 
vation of pits was made to such depths 
that even if this lower pond were drawn 
off it would not destroy the operation of 
the new wheel but improve the head un- 
der which this operated. The down- 
stream dam, also the up-stream dam 
were blown up being now rendered use- 
less by the new development. 

The new dam extends diagonally across 
the river from a feasible ledge point on 
the north shore to the head-gate 
section of the power house, which 
is at right angles to the river flow 
on the south side. On either bank 
high rocky ledges made it necessary 


to build only very short wing walls. , 


The dam itself as well as the wing walls, 
abutments, and the power-house founda- 
tions and floors are of concrete. The 
roll way is surmounted by permanent 
wooden vertical flashboards one foot 
high, equivalent to the flashboard and 
flowage rights carried by the old wooden 
dam up-stream. Furthermore the dam 
was desngned to carry additional re- 
movable flashboards two feet in height 
if it should be desired in the future 
to increase either the pondage or the 
head. The abutments and wing walls 
are carried ten and seven-tenths feet 
above the crest of the roll way as a pre- 
caution against floods. The roll way it- 
self is 190 feet long with an additional 
twenty feet for a spillway at an elev- 
vation three feet above the roll-way crest 
and thirty-three feet more at an eleva- 
tion of 3.7 feet above the spillway. The 
concrete masonry of the dam is ballasted, 
wherever practicable, with granite rub- 
ble, the faee, crest, and back of the dam 
and the walls having a uniform grano- 
lithic surface finish. To draw off the 
pond in dry season if necessary to ex- 
amine the foundations of the old mill 
walls, there are provided waste gates in 
the dam near its base. 

The power house is located on the 


south bank of the river with one wall 


starting in the channel while for the re- 
mainder it was necessary to excavate 
into the ledge bank. Very little excav- 
ation was necessary for the forebay the 
hottom of which is on a rocky ledge 
about fourteen feet below the usual 
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water surface. This is also the level of 
the power-house floor. Across the mouth 
of the forebay is a log boom which runs 
diagonally from the south bank to the 
power-house end of the dam for the pur- 
pose of diverting floating drift over the 
roll way. 

The main units in the power house are 
three fifty-one-inch Hercules twin water 
wheels manufactured by the Holyoke 
Machine Company, of Worcester, Mass. 
Each of these machines is spegified to de- 
liver 1,600 horsepower under a head of 
27.7 feet. The water wheels are direct 
connected to 1,000-kilowatt, alternating- 
current generators which produce cur- 
rent at 2,300 volts, three-phase, sixty- 
cycles. A separate concrete flume is pro- 
vided for each pair of water wheels and 
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nating-current generators and for other 
uses around the power house. Both the 
small wheels are served by the same 
feeder, the water supply being controlled 
by two gates at the head-gate wall. 

The draft tubes are elliptical in shape 
and formed in the concrete foundation. 
They are designed to discharge the water 
from the wheels horizontally down 
stream at a very low velocity, the dis- 
charged water emerging under ordinary 
conditions below the surface of the 
down-stream storage pond at less than 
two and one-half feet per second. The 
draft tubes were designed with particu- 
lar reference to protecting the plant 
from loss of head regardlet#s of what the 
Ludlow Company should do. Thus if the 
latter’s pond should be drawn the total 


PALMER MILL HYDROELECTRIC PLANT—HEAD GATES IN FOREGROUND. 


twin gates in the head-gate wall govern 
the water supply to the flume for each 
pair of turbines. The rated speed of the 
main units is 150 revolutions per minute. 

Besides the three main units described 
above there are two smaller wheels set 
alongside the main units, and of the 
same type as the latter. The larger of 
the two auxiliary wheels is a twenty- 
seven-inch Hercules twin water wheel 
rated at 375 horsepower and direct con- 
nected to a 200-kilowatt alternating-cur- 
rent generator which operates in parallel 
with the three main generators. This 
unit runs at a speed of 257 revolutions 
per minute. The smaller unit is a fif- 
teen-inch wheel running at 480 revolu- 
tions per minute and rated at 110 horse- 
power. This is direct connected to a 
direct-current generator which provides 
eurrent for the excitation of the alter- 


head on the Otis Company’s machines. 
would be increased to thirty feet or pos- 
sibly thirty-one feet as a maximum. The 
minimum head which can possibly oc- 
cur would be twenty-six feet if the Lud- 
low Company’s power plant were idle 
and the river overflowing its dam. Such 
a contingency can be met, however, by 
the use of the temporary flashboards at 
the Palmer Mill dam. 

A conerete wall separates the wheel. 
pits from the generator room and on top 
of this runs one rail of a crane track. 
The other rail is carried on brackets at- 
tached to I-beam columns set at a suffi- 
cient distance from the concrete wall to 
enable the fifteen-ton hand crane to han- 
dle all generator parts with ease. The 
bay between these columns and the build- 
ing wall, used as a switchboard gallery 
helow, is carried above the main roof of 
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the building in the form of a wire tower 
from which the transmission line starts. 
The main roof is carried by a brick wall 
continued up from the concrete division 
wall on one side and I-beams carried on 
the steel columns which support the 
wire-tower wall and crane rail on the 


and one fifteen-kilowatt, 125-volt direct- 
current generator likewise belt driven 
‘from the twenty-seven-inch water-wheel 
shaft. 

In the bay which constitutes the lower 
part of the wire tower is the switchboard 
which contains generator and exciter 


———_— 
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TRANSMISSION LINE TO MILL. 


| other. Steel trusses support a standard- 
plank-and-timber roof upon which is laid 
one layer of sheathing paper and five- 
ply felt with pitch and gravel roofing. 


TYPE OF TRANSMISSION 


F bawd ‘ ¿ $ 
or the excitation of the main genera- 


tor units there are in addition to the 
‘eventy-five-kilowatt, direct-current gen- 
enor direct-coupled to the fifteen-inch 
ao one thirty-kilowatt, direct- 
aoe generator operating at 125 volts 

iven from one of the large units, 


panels as well as two panels for the con- 
trol of the outgoing feeders, one panel 
for each of the two independent trans- 
mission lines. This switchboard stands 


TOWER AT RIVER BEND. 


directly on the solid concrete floor of the 
station and the leads from the generators 
are carried to the switchboard in shal- 
low-eovered trenches in the concrete 
flooring. Each panel is equipped with 
the usual set of switches, instruments, 
plugs, fuses. and other necessary fittings 
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for the control of the generators ang 
feeder lines as well as the lighting equip- 
ment of the power station itself. 
Station lighting is provided for by a 
small transformer using current from 
the alternating-current generators. All 
wiring for this service is in conduits, 
also, the cables are run underground to 
the electric lamps, located above the gate 
gears and racks over the dam. These 
lamps consist of four-inch wsought-iron 
standards set in heavy castron bases 


and carry ten-inch globes with marine 


receptacles. 

All machinery of the mills is now oper- 
ated by electric motor since the old 
wheels and auxiliary engines have been 
dismantled and removed. ` 


—_ s--o—__—_—— 


Austrian Technical Museum. 

The Technical Museum in Vienna 
publishes a circular stating that, in 
commemoration of the sixtieth anniver- 
sary of Emperor Francis Joseph’s. 
reign, Austrian manufacturers with the 
assistance of the State and the City of 
Vienna initiated this new Museum. The 
foundation stone was laid on June 20, 
1909, and the building which covers an 
area of over 20,000 square yards and 
which is situated opposite the palace of 
Schoenbrunn, is now nearing comple- 
tion. 

This Technical Museum is to demon- 
strate the development of industries. 
and crafts in historical succession, also 
to do justice to the technical achieve- 
ments of the present day, and to pro- 
mote progress in this line by periodical 
exhibitions. It is to be a public educa- 


tional center, spreading the knowledge: 


of the scientific foundations and the na- 
tional-economiec aims of technical pur- 
suits. 

A considerable stock of objects has. 
already been secured, as several large. 
and valuable State collections, till now 
dispersed, are shortly to be brought to- 
gether there. But many links in the- 
chain of techinical development are still 
missing. Therefore technical scientists, 
manufacturers and craftsmen of all 
countries are invited to ‘co-operate in 
this great task and to assist the Mu- 
seum in procuring and selecting suit- 


able objects. Everything pertaining to- 
technical labor is acceptable. The. 


names of donators will be perpetuated 
by inscription on the gifts and in a me- 
morial book. | 

Further particulars can be obtained 


from the office of the Technical Mu--. 


seum, Ebendorferstrasse 6, Vienna. 
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THE CERVARA GENERATING STA- 
TION. 


BY C. L. DURAND. 


The Valnerina Electric Company, of 
Italy, is now operating a hydraul:e plint 
of some size from the water of the Nera 
River, which is located in Central Italy 
and is a tributary of the Tiber. The 
plant operates in connection with an 
electrochemical works lying some miles 
off. Current is sent from the turbine 
plant to the works, which is mainly de- 
voted to carbide manufacture, over a 
27,000-volt power line. A second power 
line is also operated at 3,750 volts for 
the local lighting of the town of Terni. 
The present plant replaces an old sta- 
tion which was erected on the same site. 
from a dam across the Nera River the 
water is led by a double flume of 1,700 
feet in length and 117.3 square feet 
cross-section into the settling basin which 
is shown in the accompanying illustra- 
tion, lying next to the turbine house. Six 
renstocks are provided for the principal 
turbines of the plant, together with twe 
smaller ones for the turbine groups re- 
tuned from the old station, also two 
penstocks for the exciters. The head o` 
water is about 66 feet and the mam pen- 
stocks are 7.5 feet diameter. | 

All of the electrical outfit of the Cer- 
vara plant was installed by the Oerli- 
kon firm of Switzerland, from whom 
the following data were obtained about 
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Foundations are provided for the six 
principal 2,000-kilowatt turbine-alter- 
nator sets, and five of these have now 
been installed and will be seen in the 
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foreground. Each unit is provided with 
a separate turbine. Next to these groups 
are two 865-kilowatt alternator sets be- 
longing to the old plant, each with a 
smaller turbine, and in the rear are the 
two exciter groups. 

The main alternators are coupled to 
2,200-horsepower double-reaction tur- 
bines of Italian make, built by the A. 
Calzoni works of Bologna. Under a 
head of water varying from 63.2 to 


MAIN SWITCHBOARD PLATFORM. 


the principal station, the power line 
and the substation at the carbide works 
lying at Narni. 

The general arrangement of the Cer- 
vara project will be noticed in the view 
of the plant and basin, the plant inter- 


ior being shown in another illustration. 
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revolutions per minute at forty-two 
cycles. They have a revolving twenty- 
pole field wound with copper strip and 
an external slotted armature of the usual 
slotted-ring form. 

For the exciters there are used two 
seventy-five kilowatt generators each 
coupled to a small turbine, and operat- . 
ing at from 120 to 145 volts at 500 rev- 
olutions per minute. Each of these sets 


. gives enough current for exciting all 


the alternators of the plant. An 
additional reserve group is installed 
in the shape of a 240-horsepower, 
three-phase motor-generator set. The 
motor is driven from the 3,750-volt 
busbars of the plant and is operated 
at 500 revolutions per minute. It de- 
livers 120 to 150-volt direct current to 
the exciter busbars. 

In the annex, which lies against the 
main building, the switchboard appara- 
tus, such as busbars, transformers, in- 
struments, etc., is placed for the most 
part in cells built of concrete so that all 
the pieces of apparatus are kept well 
separated. The switches and different 
connections for the alternators are 
placed on the lower floor, while the mar- 
ble panel board is mounted in a gallery 
so as to overlook the machine room. In 
general, the circuits of the plant are. laid 
out so as to operate the principal power 


line running to the electrochemical 


works at 27,000 volts, together with a 
local line at 3,750 volts, which supplies 
Terni with current for the uses of the 


GENERAL VIEW OF CERVARA PROJECT. 


76.7 feet, according to the season, 


‘these wheels take from 1,900 to 


2,266 gallons of water per second to 
give the above power. The alter- 
nators themselves are of the Oerlikon 
type and are built for 3,750-volt, three- 
phase current at a standard speed of 252 


town. Accordingly there is a set of low- 
tension, 3,750-volt busbars and a second 
set of 27,000-volt bars, these latter being 
supplied by the step-up transformers of 
the plant. The low-tension busbars with 
their apparatus occupy the rear side of 
the marble board and are lodged in a 
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set of cement cells. From here the con- 
nections are made to the 3,730-volt power 
line at the top floor, and other circuits 
run directly across the back of the 
switchboard so as to connect with the 
secondaries of the transformers. One 
of the illustrations represents the Oer- 
likon three-phase transformer of the 
air-cooled type which is used here. Each 
unit is housed in a Separate cement cell, 
and there are in all six cells. At present, 
five transformers are installed, each of 
1,900-kilowatts capacity with a 3,750 : 
7,000-volt ratio. The three coils of the 
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transtormer are coupled in star, with 
the low-voltage coils on the inside and 
the 27,000-volt coils outside, separated 
by prepared paper and mica insulation 
Which projects out beyond the ends of 
the coils so as to give good protection. 
As an air draft coming from a flue 
under the floor is used for the cooling, 
the coils have a sheet-iron jacket around 
them (here removed) which gives the 
Proper circulation of the air. Two ten- 
horsepower Sulzer air fans are used for 
the purpose. 
i special room lying above the trans- 
ers 18s used for the 27,000-volt, three- 
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pole switches and this, like all the high- 
tension part of the plant, is laid out ac- 
cording to the most recent practice. 
Each of the three-pole switches occupies 
a specially built cell and each of these 
lies quite apart from the adjoining ones. 
The switches are designed to work by 
magnet action upon overload and are 
also provided with means for hand oper- 
ation. For this latter use, a sheave car- 
ries a steel cable which runs down to 
the operating post in the switchboard 
gallery. 

On the same floor and in an adjoining 


room are the 27,000-volt busbars. Two 
separate sets of bars are used, and one 
of them serves as a reserve. Switches are 
provided for connecting the transform- 
ers or the power lines to one or the other 
set of busbars as may be needed. The 
apparatus for the power lines leaving 
the station is mounted on the top floor 
of the building. Considerable attention 
has been paid to equipping the principal 
27,000-volt power line with lightning- 
arresters and other protecting devices, 
and these are of a very recent design. 
The power line carries six wires or two 
per phase, and on each wire is a light- 
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ning-arrester and a new type of water 
resistance, which are shown in the lower 
sections of the 27,000-volt compart- 
ments. 

The marble panel board and the op- 
erating columns which are mounted in 
front of it are well shown in the illus- 
tration of the main gallery. The panel 
board is used for the line instruments 
while the columns serve for the ma- 
chines and low-tension transformer cir- 
cuits and carry operating levers and 
wheels. Each alternator has one column, 
which carries the measuring instruments 


PLANT. 


as well as two levers, one used for the 
alternator switch and the second for the 
transformer switch. One of the hand 
wheels serves for the exciter rheostat 
and the second for the switch of the ex- 
citer. Interlocking for the alternator 
and transformer switch is provided so 
as to prevent any mistakes in operating. 

The 27,000-volt power line which runs 
to the carbide plant of the company is 
mounted on structural iron poles. Its 
total length is about 8.6 miles and it is 
made up of six wires of 7.2 millimeters 
(0.29 inches), the wires being spaced 
90 centimeters (35.1 inches) apart and 
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mounted on Richard-Ginori insulators of 
Italian make. Wood cross-bars are used. 
The line uses this type of metallic pole 
as a standard for most of the length, and 
a 100-meter (328-foot) span is adopted. 
The height of the lowest wire above 
ground is 9.30 meters (30.5 feet) at the 
pole and 7.25 meters (23.7 feet) at the 
middle of the span. 

A transformer building of some size 
is erected at the carbide plant at Narni 
in order to receive the line. It has three 
floors for the various line apparatus and 
on the ground floor is a separate room 
for the Oerlikon transformers, placed in 
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a set of cement cells. The secondaries of 
the transformers furnish 500-volt cur- 
rent for use with the carbide furnaces, 
and these are installed in the adjoining 
building. 
$ ——eo 

Wireless Weather Signals. 

For some time the French Govern- 
ment has sent out regular time signals 
at 11 o’cloek in the morning from the 
Eiffel Tower in Paris. This is now made 
of still more use to mariners by being 
followed by a series of meteorological 
signals, reporting the height of the ba- 
ropmeter and the direction and force of 
the wind and the roughness of the sea 
at a number of Atlantic stations. 


THE A. B. C. OF THE TEST DEPART- 
MENT. 


BY F., W. HERLAN. 


The testing of motors and generators 
is an operation wherein valuable pro- 
duct can quickly and easily be reduced 
to scrap value by the omission of a 
few simple and necessary precautions, 
and it is not so much the purpose of this 
article to present the reader with a tech- 
nical treatise of the various methods 
used on the test plate, as it is to draw 
attention to a few of the salient points 
which should be borne in mind by the 
man who is testing direct-current ma- 
chines from a commercial and not a 
technical point of view. 
facturing establishment, when a ma- 
chine leaves the assembling department 
to go to the test plate, it is presumed 
to be in working condition, but there 
are quite a number of things that are 
often not discovered till the test is well 
begun. In many of these cases there is 
no need of this, as a little careful inspec- 
tion before the machine is started up 
will discover most of the mechanical 
faults if there are any, and other faults 
can be located by methods which will 
be described. 

Another thing that costs the ‘‘Com- 
pany’’ money is the careless and rough 
usage of instruments and the writer has 
seen things done that would lead one to 
wonder if there were any common sense 
at all in some individuals. As instru- 
ments are a necessary part of every test 
it seems advisable to give a few notes 
relative to their use, and nething ap- 


. pears more appropriate than a summary 


of a set of instructions which were is- 
sued by one of the large electrical man- 
ufacturing concerns to its testers. 

SUGGESTIONS FOR THE PROPER HANDLING 


OF INSTRU MENTS, 
In General.—Handle _ all 
CAREFULLY. 


Always use instruments of the proper ca- 
pacity. 


See that all needles are at zero when start- 
ing. 

Have all leads FASTENED to the test 
table to prevent instruments being pulled to 
the ground. 

Cables carrying moderate or large cur- 
rents should NEVER be run in close proxi- 
mity to instruments. 

All permanent-magnet instruments should 
be kept as far apart as possible when taking 
readings. 

On General Electric Company's astatic in- 
struments, exciting coil should be kept con- 
stantly excited. 

Cultivate the habit of disconnecting in- 
struments as soon as a reading is com- 
pleted. This eliminates heating error and 
also other things. 


Voltmeters.—Do not allow leads to touch 


instruments 


In a manu- 
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cover, as one side of the circuit is perma- 
nently grounded in the instrument. 

Do not use lamp cord or other stranded 
cable for leads unless the ends are provided 
with suitable copper terminals. 

Be careful when changing leads from one 
scale to another that they do not touch the 
case. 

Never connect first to the source of poten- 
tial, leaving the live ends to be subsequent- 
ly connected to the voltmeter. 

Never disconnect leads from the instru- 
ment until the circuit has been broken. 

Keep on the high scale as much as pos- 
sible. 


In starting to read a low voltage take a 
preliminary reading on the high scale. 

After taking a reading on the low scale 
ALWAYS move leads back to the high 


scale. This precaution will save seventy- 
five per cent of your burnouts. 

In measuring the resistance of any induc- 
tive circuit, such as a transformer of the.. 
shunt field of a dynamo by drop method, 
never break the current circuit without pre- 
viously disconnecting the voltmeter. The 
inductive kick will do some damage. 

Ammeters.—Always protect the 
ment with a short-circuiting switch. 


Never connect or disconnect the instru- 
ment unless this switch is closed. 


Never start up a motor with an ammeter 
in circuit. Be sure the short-circuiting 
switch is closed otherwise the high starting 
current may injure the instrument. 


There are other instructions relating 
to wattmeters, tachometers, etc., but as 
they relate to some specific make they 
have been omitted. When a tester is to 
use some such instrument, he should al- 
ways make it a point to receive full in- 
structions as to its working points be- 
fore he attempts to use it. With the 
above points thoroughly in mind, the 
tester is analogous to the budding me- 


instru- 


chanic who has learned the things he 


should and should not do with his tools, 
the next thing being to learn something 
about the actual work upon which he is 
to expend his energy. It has been stated 
above that a little careful inspection be- 
fore a machine is started up will dis- 
cover many faults if they exist. 

For instance, an examination of the 
commutator should be made to see that 
it is clean and that there are no obvious- 
ly high or low bars. The brushes should 
then be examined to ascertain if they 
are properly fitted; the brush holder 
should move freely when the clamping 
screws are loosened; and cases are not 
uncommon where the brush holders and 
field leads are found to be fouling the 
armature. The inside connections should 
always be checked and care taken to 
see that they are all tight. The journal 
boxes should he filled with oil if this 
has not already been done and an in- 
spection made for leaks. See that the 
pulley is secure and that all nuts and 
bolts are tight. As a final precaution. 
in the ease of new machines, check the 


nameplate and see that the stamping 
agrees with the specification. 
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All of these features should of course 
be attended to by the inspector before 
the motor or dynamo is allowed to leave 
the assembly department, but inspect- 
ors are human and liable to overlook a 
number of points which they should 
catch and for this reason the tester will 
do well to spend five or ten minutes in- 
vestigating. 

It is sometimes impossible to discover 

any unevenness at the initial inspection 
of the commutator when the machine is 
stationary and it is therefore advisable 
to make a further examination when the 
machine is running. The usual method 
of procedure is to hold a sharpened 
lead-pencil lightly on the surface of the 
commutator. If there are any rough 
spots, high or low bars, there will read- 
ily be detected by the vibration of the 
pencil. In cases of slight unevenness 
the trouble can sometimes be overcome 
by the use of coarse sandpaper, but em- 
ery paper or cloth should never be used 
as the carbon dust will cause short-cir- 
cuiting of the commutator bars. Where 
a high or low bar is encountered the 
armature must be removed and the com- 
mutator re-turned. In central stations 
or power plants it occasionally happens 
that an uneven bar will develop due to 
one of several causes and in such cases 
it is often inconvenient to remove the 
armature. Under such circumstances a 
rig may be built on the frame of the 
machine and the commutator turned 1n 
its own bearings. This should, howevcr, 
never be done by the inexperienced as it 
is liable to cause more trouble than that 
first encountered. 

An important feature is the checking 
of the armature, first to see that it i~ 
properly balanced, and secondly that it 
is magnetically central. Before at- 
tempting this be sure that the machine 
is perfectly level. If there is any doubt 
about it the pulley should be removed 
and a check made with a spirit level on 
the shaft. 
balance there will be excessive vibra- 
tion, which can easily be detected by 
Placing the hand on the frame, particu- 
larly at the feet of the machine. Vibra- 
tion will also be caused if the shaft is 
Sprung and in either case the armature 
must be taken out and the fault reme- 
died, 

In checking the magnetic center, take 
a small block of wood and when the ma- 
chine ig running press with it on either 
edge of the rim of the pulley. If the 
armature is central it will oscillate back 


If the armature is out oi 
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and forth when the piece of wood is re- 
moved; if not the thrust collars will 
hug one bearing or the other. When 
making this check on a generator the 
machine must be run as a motor for the 
time being. The only remedy if this 
fault is found to exist is to remove the 
armature and have its position changed 
in relation to the shaft. | 

After an inspection of the journal 
boxes, to insure that the oil rings are 
turning and carrying oil in a proper 
manner, the testing can be proceeded 
with. Should the boxes show signs of 
becoming excessively warm see if the 
belt can be loosened a little and still 
carry the load. Sometimes it is advis- 
able to draw off the oil, which may 
have become gritty from sand in the 
oil-well casting and fill up with fresh 
clean oil. 

FAULTS LIKELY TO BE ENCOUNTERED WHEN 
TESTING MOTORS AND GENERATORS. 

Failure of Motor to Start.—This is 
generally due to one or more of the field 
spools being reversed and can be 
checked in the following manner. The 
field should be excited at its normal or 
a lower voltage and then after breaking 
the exciting current the polarity of each 
pole should be checked with a compass. 
It is advisable to open the exciting cir- 
cuit before checking as otherwise the 
needle of the compass is liable to be re- 
versed. If the machine is properly as- 
sembled the poles should alternate 
north and south. If the armature has 
not been given the proper lead there is a 
liability of the machine failing to start 
when the current is applied. This can 
be checked by moving the brushes 
round until a point is found where the 
armature will rotate. Care should be 
taken on a motor in which this trouble 
occurs to see that the ammeter is prop- 
erly protected as failure to start causes 
excessive current to flow when the ar- 
mature circuit is closed through the 
rheostat. 

Wrong Rotation of Motor.—The first 
thing to be noted when the machine is 
started is the direction of rotation. Al- 
though the connections have previo:sly 
been checked it is often possible that the 
field spools have been essembled wich the 
winding in the wrong direction and this 
cannot be observed upon a visual check- 
ing, or the armature windings may not 
have been given the proper lead, either 
of which faults may result in wrong ro- 
tation. 


Short-Circuited Motor Armature.— 
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This can generally be detected by a burnt 
smell issuing from the machine, due to 
the heating of the defective coil. It can 
readily be found by shutting down the 
motor and passing the hand over the ar- 
mature coils. Another way of detecting 
a short-circuited coil is to hold a small 
piece of iron or steel in the hand between 
the pole pieces near the armature when 
the machine is running. The piece of 
metal can be felt to vibrate in the hand 
due to the distortion of the magnetic field 
on account of the excessive current in the 
short-circuited coil. The free readings 
on a motor that has a short-circuited coil 
will be abnormally high. 

Open-circuited Motor Armature. — 
This can readily be detected by quite a 
long spark at the brushes and a black- 
ening of the commutator segments con- 
nected to the defective coils. This black- 
ening of the segments is due of course 
to the continuous flashing when the de- 
fective coil passes under the brush. 

Excessive Field Current in Motor.— 
This is generally due to one of the spools 
being short-circuited or to one or all of 
these spools being wound to a wrong spe- 
cification. By taking the resistance by 
the drop-of-potential method across each 
individual spool the faulty one or ones 
can be located. 

Sparking at Commutator of Motor.— 
Excepting where above mentioned this 
is due to wrong lead of brushes, high or 
low bars, rough spots, or bad fit of 
brushes. 

Flashing Over.—This is generally due 
to wrong lead of brushes, excessive over- 
load, or too weak a field. . 

Short-Circuited or Open-Circuited Ar- 
mature on Generators.—Rither of these 
faults can be detected in the same way 
as on a motor. 

Failure of Generator to Build Up.—If 
a machine is found that will not generate 
it is liable to be due to one of the fol- 
lowing causes and the tester should pro- 
ceed as follows to locate the trouble: On . 
shunt machines first be sure that the gen- 
erator 1s running in proper direction of 
rotation and also that the field circuit 
is closed through the rheostat. If these 
points are found to be correct and the 
generator will not build up, put a 
‘‘jumper’’ across the terminals of the 
rheostat which, in case the rheostat is 
open-circuited, will allow the generator 
to build up if there is no other trouble. 
If the machine still fails to build up see 
that the commutator is clean and that the 
brushes fit properly. If this does not 
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prove successful open the field circuit 
and connect the voltmeter across the ter- 
minals of the armature. A small deflec- 
tion, due to residual magnetism, will be 
obtained. Now close the field circuit and 
if this deflection tends to decrease it 
shows that the current generated in the 
armature is in a direction to oppose the 
residual field. If such is found to be the 
case, reversing the field or armature 
leads should cause the machine to build 
up. The same instructions practically 
apply to compound generators. If when 
the load is applied the voltage drops it 
shows that the series field is in opposi- 
tion to the shunt and that the generator 
is wrongly connected. 

The foregoing troubles are the more 
common ones which will be met with. 
Others, such as motors failing to come up 


to speed, running too fast, ete., cannot be - 


remedied by the tester, as the fault is 
usually inherent in the machine itself 
and necessitates shimming, changes in 
the winding, or other such remedies and 
as the title implies it is not the purpose 
of this article to go beyond the funda- 
mentals. The various commercial, every- 
day tests will now be described. 
SHUNT MOTORS. 

Resistance of Fields and Armature.— 
The former is taken by the bridge meth- 
od and should be measured before the 
machine has been run at all. The latter 
is often called for by the engineering de- 
partments for statistical purposes to aid 
in design calculation and should be ob- 
tained by measuring the drop in poten- 
tial as follows: Remove the carbon 
brushes and substitute copper brushes 
with pointed ends so that only one seg- 
ment of the commutator is in contact. 
On multipolar machines leave out the 
bottom brushes and use top pair only. 
When the copper brushes are in place a 
prick-punch mark should be made on the 
outer edge of the segment on which each 
brush rests, but this must be done very 
lightly otherwise a low bar will result. 
These marks are used to definitely place 
the voltmeter leads, which should be fit- 
ted with sharpened points. This meth- 
od eliminates any drop which might oth- 
erwise occur owing to poor contact and 
the voltmeter should never be connected 
in any other way. 

When the current is applied there is 
a tendency for the armature to rotate 
due to the fact that a field is induced 
and it is therefore sometimes necessary 
to insert wedges between the pole pieces 
and the armature to prevent this rotation 
and econsquent burning of the surface of 


should always be 


the commutator. When this has been 


done the armature may be connected to 
a low-potential circuit. 

As near the full-load current of the 
machine as possible should be used when 
taking the readings and a suitable am- 
meter is therefore necessary. As has 
been previously stated, this ammeter 
protected by a 
short-cireuiting switch, which should on- 
ly be opened when everything is found 
to be all right. The voltmeter switch 
should always be kept open till the cir- 
cuit is closed and opened before the cir- 
cuit is broken. This is a case where the 
precaution is necessary due to the fact. 
that the instrument is liable to injury 
from an inductive kick from the arma 
ture when the circuit 1s open. Four or 
five readings should be taken with a 
slight change in the current value at each 
reading, the resistance calculated by the 
formula, R—=E/I, and the mean taken. 

Free Readings—We now come to 
what are known as the ‘‘free readings’’ 
taken both hot and cold. The first pre- 
caution when taking cold readings should 
be to see that any wedges used for the 
resistance measurements are removed 
and secondly, always be sure that the 
field is excited before the armature cir- 
cuit is closed. When taking these read- 
ings the pulley that is to be shipped with 
the machine should be on. 

The current to be read in this test is 
generally low and a milliammeter can be 
used in the majority of cases for reading 
the armature and field currents. A me- 
ter scaled up to five amperes will usu- 
ally be sufficient for small machines and 
a fifteen-ampere meter for the larger 
motors. 

It is the usual practice to check the 
balance and end play (magnetic center) 
of the armature during this test, as the 
free running condition is an essential of 
all the information required. The brush- 
es should of course be set at the neutral 
point, 7. e., when the machine will run 
at the same speed either clockwise or 
counterclockwise. . 

The more important function of the 
test is the heat run and one method of 
carrying this out is as follows. A gen- 
erator that will give the necessary load 
should be carefully lined up with the 
motor under test. Pulleys that will allow 
the motor to run at its rated speed and 
the generator to give the requisite out- 
put should ke used and the belt adjusted 
as loosely as possible to carry the load 
without coming off. The generator 
should now be loaded up on a water rheo- 
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stat and the load roughly fixed, the finer 
adjustment being made with a rheostat. 
in the field of the generator. This ad- 
justment should be made gradually un- 
til the desired load on the motor is ob- 
tained. The load must be kept constant 
during the run and frequently checked. 


_ Never have a resistance in the field of 


the motor, unless demanded by the de- 
signing engineers for some 
purpose. 

Readings of the line current, field cur- 
rent, volts and speed should now he 
taken. After these have been recorded 
the ammeter should be short-circuited 
and the voltmeter taken out of the cir- 
cult. Readings should be taken through- 
out the test at intervals of not more thar 
ten minutes. The commutator and bear- 
ings should be watched carefully 
throughout the entire test. A little vase- 
line applied to the commutator with a 
cloth at the beginning of the run wilt 
tend to insure good running surface. 

At the end of the test a neutral point 
for clockwise and counterclockwise rota- 
tion at loaded speed should be marked 
on the brush yoke. Free hot readings 
should then be taken in the same man- 
ner as the cold readings. The resistance 
of the field and armature should ther 
again be taken the same as previously 
and the percentage rise calculated. 

The insulation-resistance test is now 
made usually with a potential of 500 
volts, one megohm (one million ohms) be- 
ing the lowest which the machine should 
be allowed to pass on. This resistance is. 
taken as follows. A pair of leads is run 
from the 500-volt circuit, one going di- 


specific 


‘rect to the frame of the machine, the 


other to one side of the voltmeter. From 
the other voltmeter terminal, have a loose 
lead to connect to the armature or field 
terminals. There will be a slight de- 
flection on the voltmeter showing the 
leakage between the winding and frame, 
which deflection should be carefully not- 
ed. Now join the lead that is on the 
frame to the one which was applied to 
the armature and field terminals, in this 
way attaining the line voltage. The re- 
sistance of the voltmeter must be known 
and then the following formula for ob- 
taining the insulation resistance may be 
applied, the final result being in ohms: 
R=(E,—E,)r/E., 

where E, = line voltage, E, == leakage 
between winding and frame, r = resist- 
ance of voltmeter, R = insulation resist- 
ance, 

Heat Run by Hopkinson Method.— 
This method is used to save power and ìm 
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addition to being called the Hopkinson 
or motor-generator method it is some- 
times referred to as ‘‘ pumping back.’’ It 
is generally used on two machines of the 
same voltage, horsepower and speed, and 
in this case the pulley should be of the 
same size. Machines of the same voltage 
and horsepower but where the speeds are 
different can also be run in this manner 
by using pulleys which when driving 
each other will give their rated speed. 
The test is made with both machines 
connected to run as motors and they are 
then belted up. One machine is started 
while the other has all the switches lead- 
ing to the circuit open. The field switch 
cn the latter machine is then closed. This 
excites the field and causes the machine 
to generate. The voltage will be found 
to read slightly less than the line voltage 
and can be raised by inserting a field 
rheostat in the motor and slightly in- 
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FIG. 


creasing the speed by weakening its field. 
Great care must be taken to have the 
voltages of the machines ‘‘buck’’ against 
ne another, otherwise a bad short-circuit 
will be the result. If the polarities are 
correct, the main switch is closed. 

All ammeters in the circuit must be 
kept short-circuited until the switch is 
closed. The load on the machines can be 
increased by weakening the field of the 
one which runs as a motor, this speeding 
up the machines and tending to make 
the voltage of the generator higher thau 
the line and in this way causing more 
current to flow. Motors run in this way 
must be very carefully watched and th: 
load often checked. This method of tak- 
ing heat runs should be used wherever 
Possible as it saves considerable power. 
Fig. 1 illustrates the method of wiring 

* the Hopkinson test. 
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SERIES MOTORS. 

Measurement of Resistance.—The re- 
sistance of the field of a series motor is 
taken by the drop-of-potential method, 
although there will probably be cases of 
small motors where the resistance is high 
enough to be taken by bridge. The same 
general directions may be followed as on 
shunt motors both for the armature and 
fields. The voltmeter leads should al- 
ways be run directly to the field termi- 
nals of the machine when taking readings 
by the drop-of-potential method. 

Free Readings.——Free readings of 
course cannot be taken on a series motor 
on acount of its very high speed under 
these conditions and the liability of the 
moving parts bursting. 

Heat Run.—The same general instruc- 
tions may be followed as on shunt motors. 
When readings are taken the load should 
be absolutely correct, otherwise errone- 
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ous speeds will be obtained. The neutral 
point is fixed at the beginning, and 
checked at the end of the heat run the 
same as on shunt motors. The Hopkin- 
son method cannot be used to good ad- 
vantage on series motors. 

COMPOUND WOUND MOTORS. 

Free Readings. — Instructions for 
shunt motors hold good for compound- 
wound machines. When the shunt field 
has separate terminals the neutral point 
for the brushes may be obtained in the 
same manner as on shunt motors except 
that the armature leads are reversed to 
change the direction of rotation. 

Heat Run.—Were again the instruc- 
tions as given for shunt motors may be 
followed. Motors of the same size, etc., 
can be run by the Hopkinson method. 
leaving the series fields in circuit and 
following out the same general directions 
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for running as on shunt motors. Quite 
often compound-wound motors can be 
run by the Hopkinson method with shunt 
motors by obtaining the correct combi- 
nation of pulleys. Compound motors are 
generally internally connected so that 
when the load is applied the speed drops 
due to the action of the series field help- 
ing the shunt field. This point may be 
noted by observing the no-load and full- 
load speeds as given on the nameplate. 
In some cases compound motors are built 
where the speed increases when the load 
is applied. In the former case the motor 
is said to be connected ‘‘cumulatively’’ 
and in the latter ‘‘differentially.”’ 
SHUNT GENERATORS. 

Resistance Measurements.——The same 
instructions may be followed as on shunt 
and series motors. 

No-Load Readings.—Generators should 
always be driven by motors plenty large 
enough to carry the full load of the ma- 
chine under test and suitable rheostats 
should be at hand to insert in the motor 
or generator fields, the motor rheostat 
being used to obtain good speed regula- 
tion and the generator rheostat to allow 
the voltage to be varied. When the cor- 
rect speed of generator has been obtained 
the no-load readings should be taken, 
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FIG, 2. 


these consisting of ‘‘armature volts, ’* 
‘‘field volts,” ‘‘field amperes,’’ antl 
‘‘speed.’’ After adjusting the voltage 
of the generator by its field rheostat, al- 
ways give it a little time to become con- 
stant. Care should be exercised in the 
selection of instruments to see that they 
are of ample capacity. 

Heat Run.—The same instructions 
may be followed as on shunt motors 
and always be sure to keep the load con- 
stant throughout the run. 

COMPOUND-WOUND GENERATORS. 

Resistance Measurement and No-Load 
Readings.—The resistance is obtained 
in the same manner as on shunt and se- 
ries motors and the no-load readings as 
on shunt generators. 

Heat Run.—The same instructions 
may be followed as on shunt generators, 
excepting that a temporary shunt is 
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placed across the series field during the 
run to shunt approximately the normal 
current from it in order to obtain the 
rated full-load voltage of the machine. 
The final adjustment of this shunt is 
made at the conclusion of the run. Al- 


ways be careful to have the load correct, 


watch the speed carefully, and allow 
plenty of time for the voltage to become 
constant before taking readings. 
Compounding.—The throwing on of 
the load on a shunt generator is accom- 
panied by.a drop in the terminal pres- 
sure; with a series machine the opposite 


is the case. A generator having a series 


and a shunt winding on the poles of its 
field will therefore give an intermediate 
result, that is, a constant potential at its 
brushes. A machine designed to give 
this result is said to be compounded, and 
one designed to have the terminal volts 
rise within certain limits is said to be 


overcompounded. Sometimes the ex- 


pression ‘‘ flat compound’’ is used to sig- 
nify that the field has been so adjusted 
as to give approximately constant poten- 
tial at all loads. This compounding is 
effected by means of a German-silver 
shunt placed across the series-field wind- 
ing thereby shunting part of its current. 
This is adjusted so that the series field 
is weakened until the desired degree of 
compounding or overcompounding is 
reached. The final adjustment should 
be made immediately after the heat run 
while the generator is still warm. 

When compounding a machine the 
tester should proceed in the following 
manner. Close the shunt-field circuit of 
the generator and adjust. the speed by 
varying the field rheostat in the motor 
field. When the speed is correct adjust 
the generator voltage to the no-load rat- 
ing. The full load may now be put ou 
the machine and after again checking 
and regulating the speed adjust the Ger- 
man-silver shunt across the series field 
so as to give the correct full-load voltage. 
The commutation should be carefully 
noted. Do not change the position of the 
field rheostats on the generator while 
these readings are being taken as this 
will vary the strength of the shunt field 
and render the readings valueless. In- 
termediate readings between no load and 
full load should be taken. The German- 
silver shunt should always be large 
enough to carry its current without ex- 
cessive heating and should never be so 
hot that the hand cannot comfortably be 
held upon it. 

The foregoing practically covers the 
field of every-day testing which the oper- 


ator may be called upon to carry out, but 
before closing it seems advisable to say a 
few words in regard to efficiency tests, 
as when called for they are of the utmost 
importance. 

The efficiency of a motor may be ob- 
tained by three methods, namely: the 
brake test; the separate-loss method, and 
the Hopkinson method, this being used 


“however only when two identical ma- 


chines are available. With generators 
the separate-loss method is usually em- 
ployed. 
Brake Test.—The apparatus required 
to make this test consists of a friction 
brake, a steel-yard to measure the torque, 
a tachometer, and an ammeter and volt- 
meter. Four operators are required, the 
first to keep the load due to the brake 
steady so that the arm of the steel-yard 
is kept constantly in floating equilib- 
rium; the second keeps the voltage ex- 
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to distinguish between the hot and cold 
efficiencies although the former is that 
usually required. The test is carried out 
by first loading up the machine for a few 
hours so as to get it thoroughly hot, then 
measuring the shunt resistance and the 
armature resistance, and finally taking 
the readings of the armature current and 
speed for different voltages from zero to 
full voltage or twenty-five per cent high- 
er, in the case of a generator running it 
as a motor for the time being. 

The readings obtained should be plot- 
ted as shown in Fig. 2 and it will be 
found that both curves are straight lines. 
The product of the amperes and volts 
corresponding to the full-load speed 
gives the combined eddy current, hys- 
teresis, friction and windage losses at 
that speed. The armature and shunt 
IPR corresponding to full-load current 
should now be calculated and added to 
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FIG. 3. 


actly constant; the third takes the speeds, 
and the fourth reads the current. 

The necessary observations having 
been made, the following formulas may 
he applied. 

Output in Watts—Torque X r.p.m. X 
6.28 X 746/33,000. (1) 

Input in Watts=Voltsx Amperes (2) 

Dividing (1) by (2) gives the efficien- 
cy. This is a difficult test to perform 
with accuracy although it is the most 
direct of all methods. 

Separate-Loss Method.—This is a very 
favorite form of efficiency test and one 
which gives a high degree of accuracy. A 
direct-current machine has three prini- 
pal sources of loss consisting of: the ar- 
mature copper loss, the shunt copper 
loss and the no-load loss including eddy 
currents, hysteresis, friction and wind- 
age. 

These losses may be taken either hot 
or cold. and it is therefore necessary 


the output and no-load loss, the sum of 
these being the input. Dividing the out- 
put by the input we have the efficiency. 

Hopkinson Method.—As previously 
stated this test requires the use of two 
identical machines and consequently is 
seldom used. It shares with the sepa- 
rate-loss method the peculiarity of meas- 
uring the losses directly instead of 
measuring the input and output, which 
of course contributes greatly to its ac- 
curacy, as, for instance, nine or ten per 
cent in the losses involves only about 
one per cent error in the efficiency. 

To carry out this test the machine 
should be connected as shown in Fig. 3. 
The two machines should be rigidly cou- 
pled together mechanically and the ar- 
matures connected so the brushes of like 
polarity are on one line. An ammeter is 
placed in series with the armatures and 
the voltmeter across the brushes. The 
armatures and fields are connected in 
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parallel across the line and a rheostat set 

in each for purposes of adjustment. 

If the fields of the two machines are 

exactly equal they may be considered as 
two shunt motors in parallel running free 
and each of them will take half the cur- 
rent fowing through A,. If by means 
of the rheostats R, and R, the fields are 
caused to differ in strength a short-cir- 
cuit current will be made to flow in the 
local circuit around the two armatures 
equal to (E,—E.)/R where E, and E, 
are the electromotive forces generated by 
the two machines and R is the resistance 
of a local circuit. When R, and R, have 
been adjusted to give full-load current 
in the local circuit it will be found that 
the reading of A, has increased till it 
measures (when multiplied by the read- 
ing of V,) not only the no-load losses of 
the two maehines as it did before but al- 
so the armature copper loss. 

The shunt losses may be determined 
from the readings of V, and A, and of 
V, and A,. | | | 
Only one rheostat is really necessary 
to weaken the field of one of the machines 
and as only a small resistance is neces- 
sary (sometimes very small) it is usual 
to neglect the loss in it. In this case the 
only instruments required are the amme- 
ter A, to determine when full-load cur- 
rent is obtained in the local circuit, the 
voltmeter V, and an ammeter A, in the 
line. The latter measures the whole of 
the current entering both machines and 
the product of its reading into V, gives 
the total loss, not only in both machines 
but in the field rheostat as well. 

There are occasions when it is either 
impossible or extremely inconvenient to 
rigidly mechanically connect the two ma- 
chines and in such cases they of necessity 
have to be belted, but the results are 
much less accurate on account of the belt 
losses. 

The whole of the above written matter 
contains knowledge which és absolutely 
essential to the man on the test plate and 
if these fundamentals are thoroughly ab- 
sorbed much wasted time, trouble, and 
spoiled apparatus will be obviated. 

| —————_+--e____ 

Flatiron Sales. 

It is estimated that no less than 250,- 
000 electric flatirons were sold in the 
United States and Canada last year. 
There are more than 10,000,000 homes 
within central-station territory, of 
Which fewer than 2,000,000 have elec- 
trie service; consequently the estimat- 
ed sales last year approximate one iron 
to every eight homes. 
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AUTOMATIC CIRCUIT-BREAKERS. 


BY STEPHEN Q. HAYES. 


In the modern power house, one of 
the most important items to consider 
is the means by which the apparatus ìn- 
stalled can be protected from short-cir- 
cuits, grounds or overloads on the line, 
or similar conditions that have to be 
guarded against. To meet such condi- 
tions, circuit-breakers of various types 
have been designed to open instantly 
or after a certain time upon the occur- 
rence of certain predetermined condi- 
tions. 

The principal demand is for circuit- 
breakers which will open the circuits 
when the current reaches a certain pre- 
determined value, and breakers are de- 
signed with this end in view as well as 
for underload conditions to open on 


1.—14,000-AMPERE HAND-OPERATED 


FIG. 
l CIRCUIT-BREAKER. 


minimum current, for over-voltage to 
open when the voltage exceeds a cer- 
tain amount, for under-voltage to open 
when the voltage falls below a certain 
minimum value, for reversal when the 
current flows in the opposite direction 
ihrough the breaker from that which 
was intended. It is, of course, possible 
to combine these various features of 
overload, underload, reversal, ete., in 
one and the same breaker. 

When any circuit-breaker, or other 
switching device is opened while carry- 
ing current, the tendency is to draw an 
arc at the point where the circuit is 
finally broken. Various devices have 
been used for taking care of this are 
and rendering it harmless. 

Practically all circuit-breakers may 
be divided into two classes, the air 
break where the circuit is opened in 
air, and the oil break where the circuit 
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is opened under oil, the former class 
being used principally for direct-cur- 
rent service, and the latter class being 
used principally for alternating-current 
service. 

One of the earliest designs of air- 
break circuit-breaker was that with 
auxiliary carbon contacts, and while 
the types of breakers have been modi- 
fied from time to time to keep step 
with progress, the carbon-break fea- 
ture has been adhered to and has be- 
come the practically universal standard 
for heavy direct-current service. Such 
breakers have been built in capacities 
up to 14,000 amperes or even higher and 
for voltages up to the highest used for 
direct-current service. 

Another early type of air-break cir- 
cuit-breaker was provided with auxil- 
lary contacts that opened in a strong 
magnetic field, this offering protection 
to the main contacts. While this type 
is still used to a certain small extent, it 
has been practically superseded by the 
carbon breaker for all large capacities. 

For heavy-capacity low-voltage alter- 
nating-current circuits the carbon- 
break circuit-bréaker is also used to ad- 
vantage, but for higher voltages on al- 
ternating-current circuits the oil-break 
circuit-breaker is now used almost uni- 
versally. The essential feature of the 
oil breaker is the opening of the circuit 
under oi! and the smothering of the are 
in a restricted space. As a result it 
has been found that explosions occa- 
sionally occur when circuits of large 
power are opened under oil, and these 
explosions sometimes rupture the oil 
tanks or even destroy the breaker. The 
amount of power that could safely be 
handled by an oil circuit-breaker de- 
pends on the strength of its tanks, the 
amount of oil and similar features of de- 
sign, and in general it is not safe to 
use a small breaker on a system of 
large capacity if, under certain easily 
possible conditions, the breaker might 
be called on to open a short-circuit with 
the entire power of the station concen- 
trated on it. As the result of long tests 
and experience, it has become custom- 
ary, particularly in America, to assign 
an ultimate breaking capacity to va- 
rious types of oil breakers. This is usu- 
ally given as the maximum kilovolt- 
amperes capacity in normal rating of 
generators connected to the bus on 
which it is safe to use a certain breaker. 

In determining the ultimate breaking 
capacity to be assigned to a breaker, 
due consideration is given to the fol- 
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lowing points that materially affect the 
amount of power that can be safely 
handled. With a non-automatic cir- 
cuit-breaker such as usually employed 
in America on generator circuits, the 
chances are very remote that such a 
piece of apparatus will ever have to 
open very much more than the over- 
load capacity of the generator, or at the 
worst the amount of current that it can 
develop under short-circuit conditions. 
With an automatic breaker, however, 
which will trip out due to an overload 
or short-circuit on a feeder, it is pos- 
sible in some cases to have the entire 
energy of the station concentrated on 
that short-circuit, and opened by the 
breaker, particularly if provided with 
an instantaneous release. The moment- 
ary power that may he concentrated at 
the point of trouble may far exceed 
that which the machines could continu- 
ously develop even under short-circuit 
conditions, so an instantaneous automa- 
tic breaker has severe conditions to 
meet. If a time-limit relay is used, the 
conditions are somewhat improved. 
While it is practically impossible to cal- 
culate accurately the exact amount of 
power which a breaker might be called 
upon to open in a given station, it is 


known from tests and long experience 


in design that circuit-breakers have a 
reasonable factor of safety when con- 
nected to busbars fed from generators 
with a certain combined kilovolt-am- 
pere capacity. and this has been termed 
the ultimate breaking capacity for 
which a breaker can be guaranteed. 

Cireuit-breakers, either of the air- 
break type or the oil-break type, may be 
direct-controlled or distant-controlled, 
depending on whether the handle 
is located directly at the breaker or 
whether some means is provided for 
closing the breaker from a distance. 
The smaller-capacity breakers are usu- 
ally made direct-operated, but with the 
larger-capacity breakers, particularly 
for high voltage, distant control is fre- 
quently found advisable. 

This distant control may consist of 
a mechanical device, such as bell cranks 
and rods, sprocket and chain, etc., for 
operating a breaker by hand from a 
distance, or it may consist of a scheme 
of pneumatic or electrical operation. 

Some of the earliest large-capacity 
breakers, such as those furnished to the 
Niagara Falls Power Company in 1893 
for the control of the 5,000-horsepower 
generators, were made pneumatically 
operated, and similarly the first large 


oil circuit-breakers were made pneuma- 
tically operated. The direct pneumatic 
operation was soon followed by the 
electropneumatic system, and this has 
been used to a certain extent in fairly 
modern plants. 

The main advantage of pneumatic 
operation is the comparative simplicity 
of the pipes, valves, operating cylinders 
and similar parts with the high pres- 
sure that can be concentrated on the 
mechanism when needed. The disad- 
vantages come from the necessity of air 
compressors, storage tanks, piping, 
valves and other appurtenances with 
the troubles arising from moisture, con- 
densation, water in the exhaust and 
the troubles inherent in a device that is 
likely to discharge moist air and water 
near high-tension apparatus. The losses 
in the piping are also considerable and 
limit the distance for which the direct 
pneumatic operation can be employed 
to advantage. 

The electropneumatic scheme mini- 
mizes these last troubles and has prac- 
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current operation is so much cheaper 
and the additional complications due to 
its use is so small that alternating-cur- 
rent operation has made very little 
headway. 

As it is out of the question to illus- 
trate and describe all capacities and 
types of air-break and oil-break circuit- 
breakers, a few representative types of 
circuit-breakers for direct-current and 
alternating-current service have been 
selected to show the general tendency 
of American design for this class of ap- 
paratus. 

CARBON CIRCUIT-BREAKERS. 

Fig. 1 shows a 14,000-ampere, 750- 
volt, single-pole, hand-operated, carbon- 
break circuit-breaker arranged for over- 
load release and direct hand closing. 

This breaker as well as the other 
carbon - break circuit - breakers men- 
tioned later have been designed for the 
heaviest and most exacting service. 
Simplicity and sturdiness jn mechanical 
details have been combined with those 
elements of electrical design which ex- 


FIG, 2.-800-AMPERE THREE-POLE CIRCUIT-BREAKER, SOLENOID-OPERATED. 


tically superseded the direct pneumatic 
control for all new installations where 
compressed-air operation is required. In 
the vast majority of American and Eu- 
ropean power plants, however, where 
an auxiliary source of power is used 
for the switchgear, electrical operation 
is employed. Most of this apparatus 
now in service is designed for use on a 
125-volt direct-current circuit, although 
250, 500 or any other available direct- 
current voltage can be used. 

From time to time it has been pro- 
posed to operate the various devices 
from alternating-current circuits, and 
while induction regulators are frequent- 
ly operated by small alternating-current 
motors, and special breakers such as 
those for the overhead trolley lines of 
the New York, New Haven & Hart- 
ford Railroad have been operated from 


alternating-current solenoids, direct- 


perience has shown to be the best prac- 
tise. 

The principle of operation of the trip- 
ping mechanism on this breaker is the 
lifting of a weight against gravity by 
the magnetic pull produced by the elec- 
tric current.* A weight can be moved 
along a graduated scale-beam by means 
of a thumb screw and this increases or 
decreases the amount of magnetic pull 
necessary to lift the weight. By this 


means it is possible to set the breaker 


to trip at any predetermined current. 
and as long as the current does not ex- 


ceed that for which the breaker is set, 


the breaker remains closea. 
The circuit-breaker mechanism con- 


sists of a swinging arm carrying the 


main and the arcing contacts actuated 
by a handle and toggle-joint mechan- 


ism. The main contacts are of copper 


and are laminated to insure per- 
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fect contacts with the copper either or both of the two sets of direct- In Fig. 4, showing the rear view of 


blocks which are fastened to the base 
and connected to the line. Above the 
copper contacts are the arcing contacts 
of carbon. These contacts consist of 
one or more carbons carried by a swing- 
ing arm and pressed firmly against sta- 
tionary contacts when the breaker is 
closed. These carbons are mounted on 
a pivot to insure proper adjustment. 
When the breaker opens the current 
is gradually shifted through the copper 
shunts to the carbon contacts and thus 
no arc is formed until the final break 
takes place between the carbon contacts 
at the top. This arrangement combined 


current busbars and their general con- 
struction is evident from the cut. These 
breakers are solenoid-operated and each 
breaker is provided with a double-con- 
tact push button, depressed by the 
brush of one pole when the breaker is 
closed, and released when the breaker 
opens, and this double-contact push but- 
ton operates the signal -lamps on the 
control desk to show whether the 
breaker is open or closed. | 

As an example of larger-capacity 
solenoid - operated carbon - break cir- 
cult-breakers, Figs. 3 and 4 show two 
8,000-ampere single-pole carbon-break 


this breaker, the signal switches used 
with the indicating lamps can be seen 
between the studs of the circuit-break- 
ers. This view also shows the steel 
strap used for mechanically connecting 
together the frame of the circuit-break- 
er and the solenoid to take the strain of 
operation. 

OIL CIRCUIT-BREAKERS—INDOOR TYPE. 

Owing to the great range and the 
amount of current, voltage and power 
to be handled by oil circuit-breakers, 
various types have been designed to 
suit different conditions. 

Fig. 5 shows a hand-operated three- 


FIG. 3.—$000-AMPERE TWO-POLE CIRCUIT-BREAKER, SOLENOID- 


OPERATED. 


with the natural tendency of an arc to 
rise prevents any injury to the breaker 
by the are. 

This circuit-breaker will carry its 
rated direct-current amperes with a 
maximum temperature .rise of thirty 
degrees centigrade. Owing to the skin 
effect and eddy-current heating present 
m an alternating-current circuit, a high- 
er temperature rise occurs when the 
breaker is used on alternating current. 

For smaller currents a somewhat dif- 
ferent type of breaker is used. Fig. 2 
shows two 800-ampere three-pole sole- 
noid-operated earbon-break circuit- 
breakers supplied for use with 200-kilo- 
Watt 250-volt exciters. These breakers 
are arranged to connect the exciter to 


circuit-breakers controlled as a single 
two-pole breaker, these cuts showing 
front and rear view. As may be noted, 
each .pole of the breaker is provided 
with a separate solenoid and closing me- 
chanism as well as a separate handle for 
mechanical closing. 

For a breaker of this kind it is usual 
to supply a solenoid-operated switch 
for carrying the main closing and trip- 
ping current for the oil-breakers, this 
acting practically as a relay and ob- 
viating the necessity of having the con- 
trol device on the switchboard carry the 
amount of current needed for operating 
the solenoid of this breaker. A shunt 
trip device is shown at one side of the 
breaker. 


FIG. 4.—REAR VIEW OF SAME. 


pole oil circuit-breaker made in capaci- 
ties up to 300 amperes for voltages up 
to 2,500. This breaker, shown in the 
open position with tank removed, is de- 
signed to fulfill the demand for a sim- 
ple, reliable and at the same time inex- 
pensive oil circuit-breaker. Among the 
advantageous features of this circuit- 
breaker are the following: compactness 
of form; ample contacts of the butt 
type; complete inclosure in the oil tank 
of all contact parts; facility to open the 
circuits under conditions of heavy over- 
load without injury to the contacts by 
excessive arcing; open position main- 
tained by gravity ; accessibility of over- 
ating parts for the purpose of ins“e:- 
tion and repair; and full automatice op- 


420 ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


eration. This type is equipped with 
Overload-release trip coils suspended 
from the frame of the breaker, im- 
mersed in oil, and connected directly in 
series with the line. The plungers of 
these trip coils are retarded in their 
action by a device giving the circuit- 
breaker an inverse time element. This 
breaker is also equipped with a device 
that renders it impossible to close the 
breaker or hold it in the closed position 
while a continued abnormal overload 
condition or short-circuit exists on the 
line. 

All of the operating parts of this 
breaker are suspendèd from an iron 


are very readily removed and replaced. 

Fig. 6 shows a 300-ampere, 6,600-volt 
breaker of the next largest type, which 
is built in capacities up to 2,000 am- 
peres at 600 volts, 200 amperes at 22,- 
000 volts. In this type of breaker each 
pair of contacts forming each pole is in 
a separate tank with insulating lining. 
This breaker is readily arranged for 
hand operation as shown in Fig. 6 or 
electrical operation as shown in Fig. 7. 

Through a very simple system of 
levers: the operating handle is con- 
nected to a cast-iron cross-arm to which 
are fastened the movable wooden con- 
tact arms. To the lower end of the 


FIG. 5—300-AMPERE HAND-OPERATED OIL CIRCUIT-BREAKER. 


frame to which the oil tank is securely 
attached, this tank being made of heavy 
Iron with all seams welded and pro- 
vided with an insulating lining and bar- 
riers between the poles practically iso- 
lating each pole within its own com- 
partment. 

The contacts consist of cylindrical 
brass rods, the lower ones being backed 
up by individual spiral springs to in- 
sure contact and form the well known 
butt-contact type. This type of contact, 
familiar in the multiple-unit system on 
heavy street-railway equipments, has 
been adopted with great success in oil 
eircuit-breaker practise. It insures 
good contact always and prevents any 
possible failure due to eating away the 
contacts by continued arcing. The com- 
pression springs mentioned take up any 
wear that may oecur and render the 


contacts self-alining. These contacts 


wooden arm is fastened a metal yoke 
with a butt contact on either end. When 
the circuit is closed these contacts en- 
gage with two stationary contacts form- 
ing one pole of the breaker. Each sta- 
tionary contact is supported by porce- 
lain insulators rigidly secured to the 
frame. The leads are brought to the 
terminals of the stationary contacts 
within the insulator, forming an un- 
broken and continuous insulated con- 
duetor between the circuit-breaker and 
the busbar or line. As mentioned pre- 
viously, each pole of the circuit-breaker 
has a tank with live metal parts im- 
mersed in oil, each tank being entirely 
independent of the adjacent one. These 
tanks have a lining so formed as to re- 
duce the quantity of oil required and to 
form a barrier between the two station- 
ary contacts, vet allowing ample space 
for the movement of the wooden arm in 
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its contact. Any one of the tanks can 
be easily removed without interfering 
in any way with the others. 

This breaker like the one previously 
described cannot be held in the closed 
position, if an excessive overload exists 
on the line. The tripping coils contained 
in the cover plate on the front of the 
breaker are operated from the second- 
ary circuits of current transformers. 

Figs. 7 and 8 show the 2,000-ampere 
600-volt solenoid-operated breaker of 
this same design. In this capacity the 
main contacts of the circuit-breaker are 
of the laminated-brush design with aux- 
iliary contacts of the butt design. It 
may also be noted that the stationary 


‘contacts are massive copper blocks pro- 
vided with laminated strap connection, 


FIG. 6.—OIL CIRCUIT-BREAKER. 


passing up through the supporting 
frame of the breaker. In this breaker, 
intended for low-voltage service, all of 
the contacts are placed in one tank. 

The oil circuit-breakers previously il- 
lustrated and described are self con- 
tained and can be mounted on a wall, 
framework, switchboard panel or suit- 
able supports or may be placed in a 
masonry structure if desired. The 1n- 
dependent cellular construction of plac- 
ing each pole of the breaker in a sepa- 
rate masonry compartment is not or- 
dinarily required in plants having a 
capacity that would permit the use of 
these breakers. : 

(To be continued.) 
ese ee eee 

The use of electrie current in China 
is rapidly increasing. Power stations 
have recently been started in Hankow 
and in Wiuchow. 
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The Electrification of Norwegian Rail- 
ways. 

A committee appointed for the pur- 
pose of looking into, and reporting 
upon, the question of electrification of 
Norwegian railways has now handed in 
its report. The committee has exam- 
ined the matter of electric traction in 
various countries, and strongly recom- 
mends a thorough investigation of ev- 
erything connected with the electrifica- 
tion of Norway’s railways, which 
seems to be favored by several circum- 
stances. While some of the large 
countries had invested immense capi- 
tals in the construction of railways. 
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FIG. ‘.—2000-AMPERE SOLENOID-OPERATED OIL CIRCUIT 


and had their railway system complete 
for steam traction before the question 
of electrification arose, Norway’s rail- 
Way system, in spite of spirited rail- 
way building for several years, is not 
by a long way complete. The electric 
system can, therefore, be tried on new 
lines, where due regard can be paid to 
electric traction during the planning 
and the building of the line, without 
outlay on an expensive stock of steam 
locomotives, ete, Besides, the less sat- 
isfactory financial results of the Nor- 
wegian railways make it particularly 
desirable to adopt a cheaper system, 
if such can be found, and, finally, Nor- 
Way has in her many waterfalls a me- 


ELECTRICAL 


REVIEW 


dium for generating cheap electric en- 
ergy. The question of electrice traction 
is by no means one of recent date in 
Norway, having been discussed for 
some twenty years, yet the Norwegian 
railway authorities have not gone any- 
thing like so thoroughly into the mat- 
ter as have several other countries. 
Since 1892, when the purchase of wa- 
terfalls by the state. for the electrifica- 
tion of railways was first brought for- - 
ward, the State has acquired several 
large and small waterfalls in different 
parts of the country; but whether 
these are so situated and have such. 
natural conditions that they are well 
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Of private railways with elec- 


ways. 
tric traction there are at present in 
Norway the following lines: Hafs- 
lund-Sunnesund (transport), Chris- 


tiania-Holmenkollen, Thamshavn-Lok- 
ken, Notodden-Tinoset, and Rollag- 
Staalheim, the last two of which are 
not yet quite ready. The committee 
holds that Norway, instead of being 
left behind, ought to take the lead in 
the matter of electric railways, and 
recommends a general and thorough in- 
vestigation of the question of the àn- 
portance of electric traction for the 
Norwegian railways. This investiga- 
tion ought to comprise the amount of 


| 
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suited for the generation of electric en- 
ergy for railway traction, yet remains 
to be seen, and has not, so far, been 
fully examined into. The State rail- 
ways have prepared some provisional 
plans and calculations for the electrifi- 
cation of a number of old and new rail- 
ways, and the building of an electric 
branch line (the Myrdal-Fretheim line) 
to the Bergen Railway was decided 
upon in the year 1908. Last year the 
Railway Board prepared plans and 
calculations for the electrification of 
the Christiania-Drammen Railway, but 
beyond this the authorities d’ not dp- 
pear to have taken any steps for the 
electrification of the country’s rail- 


FIG. 8.—REAR VIEW OF SAME CIRCUIT-BREAKER, ? 


power required and the selection of 
suitable waterfalls; the financial as- 
pect of electric traction for the Nor- 
wegian railways; the possibility of fix- 
ing a uniform electric equipment and 
system for the country’s electric rail- 
ways, and the possibility of joint traf- 
fic with the Swedish railways, as well 
as the importance of electric traction 
for the building of new railways as re- 
gards track and construction. It is 
recommended that this investigation 
should be left to a committee compris- 
ing experts in the domain of elec- 
tricity, electrice railway traction, hy- 
draulics, and railway construction.— 
Engineering. 
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A NEW METHOD OF DETERMIN- 
ING THE EFFICIENCY OF SLIP- 
RING INDUCTION MOTORS.’ 


BY H. J. S. HEATHER. 


The machine usually called the induc- 
tion motor may be looked upon as the 
most general form of the transformer. It 


has the power of transforming both fre- 


quency and voltage in any desired 
(though not independent) ratio; it is al- 
so able to change electrical into mechan- 
ical energy and vice versa. If the pri- 
mary (or stator) of such a motor is con- 
nected to a source of alternating-current 
supply, and the rotor clamped so that it 
cannot turn, the secondary (or rotor) 
may be made to give out, from its slip 
rings, currents of the same periodicity 
as the supply. The mechanical control 
of its movement results in its acting 
wholly as a transformer, and its mechan- 
ical output is zero. If, on the other hand, 
its electrical output is reduced to zero by 
short-circuiting the slip rings, its whole 
output takes the mechanical form and 
the rotor rotates at a speed depending 
only on the torque opposing its motion. 
Between these two extremes any number 
of intermediate conditions may obtain in 
which the output is partly electrical and 
partly mechanical, the proportion be- 
tween the two parts being dependent 
upon the torque the machine is com- 
pelled to give out mechanically and the 
resistance between the slip-rings from 
which the electrical output is derived. If 
there were no losses in the machine, the 
total output at a fixed current input 
would be absolutely constant, whether 
this output was wholly electrical, wholly 
mechanical, or partly electrical and part- 
ly mechanical.: 

There must, however, be losses, and 
these losses come under the following 
headings: primary iron loss, primary 
copper loss, secondary iron loss, secon- 
dary copper loss, friction loss. The sec- 
ondary output, plus these losses, must be 
equal to the primary input. 

Now, suppose that the primary is tak- 
ing in a certain fixed current from a 
constant-potential supply. Then, of the 
above losses, the primary iron loss, pri- 
mary copper loss and secondary copper 
ks: remain unaltered whether the ma- 
chine operates wholly as transformer, 
wholly as motor, or partly as one and 
partly as the other. The only losses 
that change, therefore, through altering 
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the function of the machine from trans- 
former to motor are the secondary iron 
loss and the friction loss. 

If, therefore, we can ascertain what 
changes these two losses undergo in 
changing the machine from a trans- 
former to a motor, the machine’s we- 
chanical output as a motor can be de- 
termined by measuring its electrical out- 
put as a transformer and applying the 
correction demanded by the changes in 
the above mentioned losses, viz., thuse 
in friction and in the secondary iron. The 
fact of the existence of slip will be taken 
into account by this procedure, as the 
slip corresponds to the current used and 
the rotor copper losses will not be in- 
eluded in the electrical measurement of 
the output. 

This correction can be found quite 
simply. The machine can, be run as a 
motor without load and with its rings 
short-circuited, and the watts and cur- 
rent input can be measured. The sec- 
ondary current will be small enough to 
be negligible (though it can be meas- 
ured if it is thought necessary), and so 
will the secondary iron loss, for the sec- 
ondary periodicity is practically zero. 
The power input minus the primary 
copper loss is consequently equal to the 
primary iron loss plus the friction loss. 

Next, the rotor can be clamped with 
its rings open-circulted and the primary 
switched on to the mains. The clamping 
is necessary because eddy currents in 
the iron may be sufficiently large to start 
the machine as a motor. The watts and 
current input are then measured as be- 
fore. The watts input minus the pri- 
mary copper loss are now equal to the 
primary iron loss plus the secondary 
iron loss at standstill. 

The two tests above described are car- 
ried out under the same conditions of 
applied voltage, periodicity and mag- 
netic circuit, and the two currents are 
almost identical, so the induced as well 
as the applied voltages are practically 
the same. Consequently the fluxes and 
the primary iron losses must he 
the same. The difference, therefore, be- 
tween the watts input minus the pri- 
mary copper loss in the first test and the 
watts input minus the primary copper 
loss in the second test will give us the 
differenee between the friction loss at 
full speed and the secondary iron loss 
at standstill. 

Now, whenever the machine is acting 
purely as a motor, its slip will be so 
small that we can regard the friction 
loss as constant and the secondary iron 
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loss as negligible at all loads. The 
error introduced by each of these inac- 
curacies is, of course, only a very small 
percentage of the total losses, and, more- 
over, the errors are not cumulative but 
in opposite directions. The difference 
found above between the friction loss at 
full speed and the secondary iron loss 
at standstill can, therefore, be applied 
at all loads as a correction to the value 
of the electrical output as a transformer 
in order to arrive at the mechanical out- 
put as a motor. 

In order to get at the electrical output 
as transformer, it is only necessary to 
clamp the rotor, insert a high resistance 
between the slip-rings, and after switch- 
ing on the stator, to reduce this resis- 
tance until the current going into the 
stator is that at which the efficiency is 
required to be determined. Wattmeter 
readings of the primary input and the 
secondary output are then taken. The 
output is then corrected as indicated 
above to determine the mechanical out- 
put as motor, and the ratio between this 
and the input is the efficiency. 

The method above suggested has the 
advantages of requiring electrical meas- 
urements only, and the use of only one 
motor and no belts. Both in simplicity 
and accuracy it appears to compare fa- 
vorably with any previously described 
process. 

—— ee 

The Telephone Pioneers of America. 

The first meeting of the Telephone 
Pioneers of America has been called 
to be held at Boston, Mass., Thursday, 
Friday and Saturday, November 2, 3 
and 4. 

President Theodore N. Vail and 
Alexander Graham Bell have signified 
their intention to be present, and it is 
believed there will be a large attend- 
ance from all parts of the country. 

It was practically the unanimous 
vote of the Pioneers to meet in Boston 
in view of its being the birthplace of 
the telephone. 

Arrangements as to entertainment 
and meeting will be announced later. 
Those contemplating attendance are re- 
quested to send word as promptly as 
possible to one of the committee, con- 
sisting of Henry W. Pope, Charles R. 
Truex and Thomas B. Doolittle, 15 Dey 
Street, New York, N. Y. 


—— ee 


An electrie railway in Russia connect- 
ing Sebastopol with Jalta and Aluschta 
The cost is estl- 


is in contemplation. 
mated at $14,500,000. 
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LABOR COSTS AND LOAD-FACTOR 
IN CENTRAL -STATION 
PRACTICE. 


BY C. L. HERRICK. 


In the great majority of steam-driven 
central stations, the cost of fuel is the 
jargest element of manufacturing costs. 
It is natural, therefore, that efforts to 
improve the economy of production 
should be directed against losses pri- 
marily due to the operation of the main 
and auxiliary equipment and in the 
saving in various transformations be- 
tween the coal pile and the station bus- 
bars. The average efficiency is none the 
best, as is shown from an analysis of 
the average losses in the conversion of 
one pound of coal into electricity. 
Therefore, other elements of the manu- 
facturing cost, such as labor, supplies, 
repairs and renewals, often assume sec- 
ondary places in the minds of engineers 
responsible for the operation of plants 
in commercial service. ` Experienced 
managers realize, however, that while 
it is an excellent plan to pay the most 
attention to the items of station expense 
which lead the rest in magnitude, the 
combined savings sometimes possible in 
items of less individual importance 
amount in the long run to more than it 
would seem possible without due con- 
sideration. By paying special attention 
to the smaller features of labor cost, the 
aggregate saving to the station in both 
total cost and, as derived therefrom, 
the cost per kilowatt-hour, it is possible 
to secure increased economy which in 
a year’s time will make a considerable 
showing. The most important of the 
items of manufacturing cost in a mod- 
ern central station, after the fuel ex- 
pense, is usually the labor cost per kilo- 
watt-hour. This may vary through quite 
a range of values on account of the per- 
Sonal equation and the difference in 
Plant design. 

This cost for labor will vary with the 
character of the load throughout the 
day; if the load is so variable that it 
requires considerable placing in service 
and taking out of service of auxiliary 
Units, it will require an increased oper- 
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ating force over and above that neces- 
sary for the station with a fairly uni- 
form load which does not require the 
aforementioned attention. The labor 
cost is also influenced greatly by the de- 
sign of auxiliary units with respect to 
the necessary adjustments and oiling 
in operation and again by the arrange- 
ment as would be shown on a floor 
plan. The possibilities of supervision 
from a central point in the engine room, 
the compactness of the station, and its 
symmetry of organization, provisions 
for emergency service, also the prevail- 
ing scale of wages, all enter into this 
element of labor cost. 

The presence or absence of automatic 
equipment in the boiler, engine, and 
auxiliary divisions, all have an impor- 
tant bearing on the advisable personnel 
of the operating staff in so far as a cer- 
tain degree of intelligence is required 
which varies with the design of the 
equipment. This cost of expert labor 
should be balanced against the cost of 
a less intelligent personnel, operating 
simpler but more inefficient auxiliaries, 
in choosing which is the most economi- 
eal from a commercial standpoint. In 
spite of these various conditions, how- 
ever, there are two points of permanent 
significance in the work of obtaining a 
low labor cost per kilowatt-hour for a 
plant of given equipment or for a sta- 
tion of constantly expanding output. 

The secret of economy in labor in a 
plant whose equipment is temporarily 
established at a definite capacity is to 
run the station at the highest possible 
output consistent with the giving of re- 
liable service. In other words, the two 
points to take into consideration are the 
size of the units and the highest pos- 
sible average output of each consistent 
with reliable service. It is the ratio of 
the possible capacity of the unit or units 
in operation to the total coal output, 
which is the governing factor in the 
cost of labor per kilowatt-hour. Ex- 
perience shows that when a plant is un- 
derloaded. the output for each attend- 
ant in the boiler and engine room may 
frequently be increased by a large per- 
centage without any additional expense 
in wages, but it may cost slightly more 
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for repairs and renewals. This point 
lies very near to the basis of the eco- 
nomy which can be increased by the se- 
curing of a good power load in the day- 
time of about the same capacity as the 
lighting load will be at night. 

When you get such a load you can 
run your plant well loaded and there 
will be no increased labor cost, and 
since the labor cost per kilowatt-hour 
is equal to the total labor cost per day 
divided by the actual ouput in kilowatt- 
hours per day, you can see that the cost 
per kilowatt-hour will be reduced in 
direct proportion as the output in kilo- 
watt-hours per day is increased up to 
the point where it is not necessary to 
add another unit to carry the load. 
This is one definition of load-factor, 
that is the ratio of the average output 
to the possible output when the unit 
was running fully loaded for the same 
number of hours in each ease. 

The following point, however, is to 
be remembered: if the load falls due to 
a business depression, which falling off 
will last for periods longer than twen- 
ty-four hours, it is possible by shutting 
down a part of your plant to reduce 
nearly all the items which come under 
the head of manufacturing costs. This 
saving, however, cannot be made com- 
plete, as shown by some items of the 
fixed charges, for the reason that these 
are based on the investment or cost of 
the plant, which, when it is once built, 
cannot be decreased; fixed charges, 
therefore, cannot be reduced by shut- 
ting down apparatus except possibly in 
the matter of depreciation, but it is 
problematical how far it pays to let a 
machine stand still to avoid the dete- 
rioration which causes us to make a de- 
sreciation allowance, since an idle unit 
requires frequent care to prevent a cer- 
tain loss of condition which would pre- 
vent you starting it up without a com- 
plete overhauling, and thereby entails 
a labor expense if this loss of condition 
is to be avoided. 

The manufacturing cost of producing 
energy at times when the load is light 
is dependent in a way on the load. 
while the fixed charges are constant 
and must be realized and pro-rated 
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over the output of the station whether 
the same is run to its full capacity or at 
a lower load-factor. Another point of 
economy in the station, where load con- 
ditions are changing in such a way that 
larger units may be substituted for 
quite a number of small units, lies in the 
fact that it does not require any more 
men to operate a large unit than to 
operate a small unit. Consequently, if 
four small units can be replaced by one 
large unit, the labor cost per kilowatt- 
hour will be reduced to one-fourth that 
which it would be for four small units. 
The actual limit of machine capacity 
that can be handled by one man in a 
turbine station, for instance, does not 
seem to be reached as yet in a well de- 
signed station, but again it does not 
pay to install one large unit under cer- 
tain conditions, for the reason that 
when the load does fall off you cannot 
cut out of service any part of that unit. 
Consequently, it does not give a chance 
for economy in that direction, so the 
proper solution will depend on the char- 
acter of the load, and it will be ad- 
visable to install such generating units 
of a capacity that would make it pos- 
sible to secure reasonable loading on 
machines in service and also to avoid 
unreliability which you get in one large 
unit for the reason that if ‘anything 
happens to the one large unit, your en- 
tire plant is out of commission. 

Yet, as I stated before, it requires a 
larger foree per kilowatt of machine 
capacity to handle a station equipped 
with à number of small machines than 
to operate an installation composed of 
a few large units. This is shown by 
both tables I and II. As the previous 
remarks introduce the fact that by 
keeping good load-factor on the station 
it is possible to get a greater kilowatt 
output up to a certain point without 
increasing the manufacturing cost ex- 
cept in the matter of coal, and since the 
fixed charges do not increase or de- 
crease, it is evident that for a high 
average load, or what amounts to the 
same thing, a high load-factor, the cost 
per kilowatt-hour will decrease about 
in the same proportion that the kilo- 
watt-hour output increases, up to the 
point where it is necessary to put an ad- 
ditional unit in service. 

Now speaking about the point of put- 
ting an additional unit m service, fig- 
ured on the cost of producing power 
from one unit, it should be noted that 
it may be necessary to make the plant 
up of several of these units, or it may 
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be made up of a combination of differ- 
ent sized units, which would be advis- 
able in order to keep the units reason- 
ably well loaded. We have now dis- 
cussed economy as relating to the man- 
ufacturing costs and to the fixed costs 
or charges on the necessary plant equip- 
ment to carry the load, but in order to 
secure a certain degree of reliability of 
service, it may be found advisable to 
have an additional unit or units to use 
in case of emergency or accident, but 
which would not be required in case the 
accident or emergency never happened. 


TABLE I. 
Labor Costs in Selected Central Stations. 


Approx. K. W. Total Station 
Plant. Rating. .” 


Wages. 
oe ek pe ab OS Beda 6,000 $25,937 
Bee E E OA 5,000 20,920 
CL ERA E 4,000 19,429 
Dos oecenedena ea radek 2000 9,954 
| IPE EETA NSE, 2,000 9,663 
D AEAEE A 1,250 6,844 
Oo aed Vie Pe dea peek 950 8,771 
Ties SE Res 700 6,669 
De ciate & ei Oe eed EGER 630 5,017 
Labor Cost Total Mfg. 
Per Cost per Total 
K. W. H. K. W. H. K. W. H. No. Station 
Manuf’d. Cents. Cents. Employees. 
8,776,165 0.296 1.21 22 
6,043,204 0.346 1.23 20 
5,400,192 0.36 1.24 28 
3,288,623 0.302 1.42 11 
4.305.003 0.224 1.27 13 
1,470,066 0.465 1.56 8 
1,479,898 0.595 2.05 7 
889,760 0.750 2,34 8 
730,458 0.685 1.80 6 
TABLE II. 


Plant Capacity and Labor Cost. 
: Station Wages per 


*Approx. K. W. per K, W. Station 


Plant. © Station Employee. Capacity. 
e EEEE EET 272 $4.31 
BB sein esaea eiie 250 4.18 
E aa e EE E $4 136 5.10 
DD cee en oe SSS s 182 4.97 
Ea: sy seein ssa T 154 4.83 
BO a E E aie ink 157 5.45 
GE 6s aati wae ee ee 136 9.25 
H. ctsdece tosh ue wees 87.5 9.52 
| OM nen ea em Er ee Sr Ces 105 7.95 


*About two times the above listed kilowatt ca- 
pacity per station employee is handled on each 
actual watch, assuring two shifts per day. 


This introduces a third item of ex- 
pense, for the reason that there will be 
no manufacturing costs in connection 
with this unit, for when it is run, it will 
be run in place of some other unit which 
has been shut down. However, there 
will be the fixed charges on this unit 
and as this unit does not have any earn- 
ing capacity itself, running only to re- 
place one of the other units, the fixed 
charges on this unit must be pro-rated 
over the output of the regularly oper- 
ated units; consequently, we will add a 
third item to our manufacturing costs 
which is a fixed charge depending on 
the extra unit or units to insure relia- 
bility or service. We now have the 
matter of costs of power as made up of 
three parts: 

(A) A manufacturing cost, which 
is proportional to the amount of power 
used. Such a proportional cost, for 
instance, is that of fuel in the steam 
plant. 
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(B) A fixed charge, that is, a cost 
which is independent of the amount of 
power used, but which is based on the 
investment made to build the plant and 
is consequently the same whether the 
plant is fully loaded or carries practi- 
cally no load, or at any intermediate 
condition of load between these limits, 
which condition of load is called load- 
factor. This includes depreciation, in- 
terest on bonds, annuity to redeem 
bonds, taxes and general expense, which 
consists of salaries of officers, clerical 
force, ete. 

(C) A fixed charge that depends on 
the reserve station capacity which is ne- 
cessary to insure the reliability that is 
required by the service to which you 
are catering. This last charge may in- 
clude such other items as a storage- 
battery reserve in certain instances. 

Since of the three parts of the cost 
only one (A) .is proportional to the 
power used, hence approximately con- 
stant per kilowatt output, the other two 
parts (B and C) being independent of 
the output, hence higher per kilowatt 
the smaller a part of the capacity of 
the plant is used, it follows that the 
cost of power delivered is a function of 
the ratio of the actual output of the 
plant to the available capacity of the 
plant, and this, as stated before, is one 
conception of load-factor and is the one 
we have used all through when prede- 
termining the plant characteristics. As 
a result of such predetermination, we 
have the cost of power at 50, 75, 100 
and 125 per cent load-factor. 

The cost of electric power in differ- 
ent steam plants is therefore not direct- 
ly comparable without taking into con- 
sideration the reliability of service and 
the character of the load. As a very 
large part of the cost of power, that is 
the fixed charges, is independent of the 
power utilized and therefore rapidly 
increased with decreasing load on the 
system, the ratio of average output to 
the available power capacity of the 
plant is of fundamental importance in 
the economics of the cost of power per 
kilowatt-hour. One point that should 
be emphasized now in connection with 
the understanding of load-factor is this: 

The definition in the standardization 
rules of the American Institute of Elec- 
trical Engineers is the ratio of the aver- 
age load to the maximum load, instead 
of, as we have before conceived, the ra- 
tio of the average load to the load when 
the unit is fully loaded. This distine- 
tion is made for the following reasons. 
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When we were first deliberating on 
this matter, we had under consideration 
one unit only. When we make up the 
station We May introduce a spare unit 
and consequently, if you take into con- 
sideration the capacity of the spare 
unit in figuring the load-faector when 
it is evident that you will not run this 
unit, the load-factor is bound to be 
very low. But from an operating 
standpoint this unit would not be cut 
into service and only such a number of 
units be placed in service as will be 
able to carry the maximum load. Con- 

sequently when you consider the load- 
factor as the ratio of the average load 
to the maximum load in excess of sta- 
tion capacity, which would be capacity 
beyond the maximum load, this is con- 
sidered as power which has not yet 
been sold but which is still available 
for the market or which is held in re- 
serve for emergencies and is not 
charged against the load-factor. ' 
The cost of electric power depends 
essentially on the load-factor. The 
higher the load-factor the less is the 
cost of power, and a low load-factor 
means an abnormally high cost per kil- 
owatt-hour. It would be well at this 
point to explain what can be consid- 
ered as the maximum load, that is the 
length of time which the maximum load 
can last or continue. We know that our 
apparatus will stand overload for short 
periods, but sometimes these overloads 
reduce the voltage on the system. Now, 
in case of a motor load, if this reduction 
in voltage is to last for say one-half 
hour, it would not affect the perform- 
ance of the motors for the reason that 
it would result in a rising tempera- 
ture, but the motors are good for the 
apparent over-load condition due to 
reducing the voltage for certain guar- 
anteed periods of time. But this is not 
the same in a lighting business for rea- 
sons that are apparent and you cannot 
hold the lighting customers unless you 
have good voltage regulation. There- 
fore, the duration of maximum load 
Which is chosen in determining the load- 
factor is that which is permissible with- 
out being objectionable for the purpose 
for which the electrical energy is dis- 
tributed. 

Thus, in a lighting system, where 
voltage regulation is of foremost im- 
portance, minutes will probably fix the 
limits of permissible maximum load and 
maxımum load may be defined as the av- 
erage load during that minute at which 
the load is a maximum ; while in a power 


system a half hour or an hour may be 
used as a duration of maximum load, for 
the motor performance is not much af- 
fected by a drop of voltage due fo over- 
load, and an overload of an hour or so 
may be carried by the overload capa- 
city of the generators and this can be 
met by the heat storage of some boilers. 
But the peak load may require the 
cutting in of additional capacity on 
the power load if this should exceed 
one or possibly two hours, so that there 
is quite a field for the use of good 
judgment and the understanding of use 
of power for industrial purposes in or- 
der to keep a high load-factor on the 
plant and consequently to be able to 
make a low rate per kilowatt-hour. 

It is not the intention that this should 
be considered as an exhaustive treat- 
ment of the subject as a whole, or of 
the details. This article is intended 
to point tje way to efficient trans- 
formers of energy and to the possibil- 
ities of inereasing these efficiencies, and 
by so doing to save the dollar, or which 
amounts to the same thing, to make 
the dollar earn the most money. 

It may appear to some that this mat- 
ter of efficiency or economics as pre- 
sented here is a form of worship of the 
almighty dollar, but I think a little gen- 
eral reasoning will show that this is 
not the case in so far as the engineer 
himself is concerned. A very small per- 
centage of the engineers responsible for 
energy transformations have any of 
their own money invested in the pro- 
jects of which they are in responsible 
charge. The engineer’s services were 
secured for the reason that he had made 
it his life’s business to use the materials 
at hand in such a manner that the use 
thereof will be of vital consequence to 
mankind in that he can use the mate- 
rials, or the potential energy at hand, 
with the most saving, which means, 
getting the greatest results with the 
least expenditure of money. And while 
it is true that the engineer who can get 
the greatest output for a given invest- 
ment will be considered worthy of the 
highest salary, the raise in salary or 
the increase of his income comes as 
the result of proper understanding of 
his business and not from a mere wor- 
ship of the almighty dollar. 

—eo 
Electric Traction in Spain. 

The first attempt at applying electric 
traction to a Spanish steam line was 
made recently by the Southern Rail- 
ways Company. 
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The Giraud System of Line Protection.. 

This system of protection, which was- 
recently described in La Lumiere Elec- 
trique, short circuits the power-transinis- 
sion line as soon as there is a break. The- 
circuit-breaker at the power station is 
then immediately opened and power is- 
cut off before the live line can do any 
damage to life or property. 

On an aerial line such as is shown in 
Fig. 1, the lower line equipped with the- 
device goes to the power station. On the 
insulator there is a collar which fastens. 
the lever AC at the point A. The cable: 
B is fixed to this lever by means of au- 
tomatic jaws so that it is held tightly 
without marring the cable so as to weak-. 
en it. The conductor in case of a break: 
pulls on the lever at the point B throw- 
ing the force at the terminal against the 
other line and short-circuiting the sys- 
tem. 

Because of the considerable tension 
which is exerted by the line the move- 
ment of the lever is extremely rapid and. 
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FIG. 1. 


the short-circuit is practically instan-- 
taneous. Experiments made with differ- 
ent lines have demonstrated that the cur- 
rent is broken even before the actual fall- 
of conductor so that when the conductor- 
lies on the ground within reach of any 
possible meddler it is dead. 

The upper conductor of the line is pro- 
tected by similar device set to work in a. 
downward instead of an upward dires- 
tion. Horizontally or obliquely acting 
levers are also made. On three-phase- 
lines one of the phases is short circuited: 
by the breaking of a wire. | 

In order to prevent a too great swing- 
ing of the lever with the swaying of the 
wire which the wind causes, the part AB: 
rests in a groove cut in the top of the in- 
sulator. 

Only one post in three needs to be fur- 
nished with the Giraud apparatus, but 
it is quite evident that in this case the 
conductor must not be fastened firmly to. 
the intermediate insulators. To allow 
movement, the line is held in a groove 
which does not prevent the movement 
necessary for the operation of the lever. 


Corrections for Photometric Flame 
Standards. 

A paper by W. J. A. Butterfield, J. S. 
Haldane, and A. P. Trotter, read at the 
meeting of the International Photome- 
tric Commission at Zurich, Switzerland, 
in July, contained a record of a research 
on the corrections for the effects of at- 
mospherie conditions on photometric 
flame standards The effects of the pres- 
sure, degree of humidity and vitiation 
of the atmosphere on the Harcourt pen- 
tane and Hefner amyl-acetate lamps 
were investigated by the aid of a steel 
chamber, sufficiently commodious to ac- 
commodate two observers (placed at 
the disposal of the authors by the Lister 
Institute of Preventive Medicine), in 
which any variation of conditions could 
be made and recorded. The lamps were 
placed below a hood directly connected 
with the outlet airway. A small metal- 
filament lamp fed by accumulators and 
considerably underrun to obtain a suit- 
able color, was used at first as a stand- 
ard, but subsequently a Fleming-Edis- 
wan carbon standard was used. The 
methods employed and the results are 
detailed in the paper. 

The principal results may be summa- 
rized as follows: The curve connecting 
air pressure and correction factor is 
for the Harcourt lamp nearly a straight 
line for the range of 700 to 850 milli- 
meters, and shows that within these 
limits the light increases or decreases 
by one per cent, with an increase or de- 
crease respectively in pressure of 12.5 
millimeters, or that a variation of 10 
millimeters in pressure is attended by 
a variation in the same sense of 0.8 per 
cent. in the light afforded by the lamp. 
The curve of the Hefner lamp is like- 
wise nearly a straight line for the range 
of 700 to 850 millimeters, and shows 
that within these limits the light in- 
creases or decreases by one per cent 
with an increase or decrease respective- 
ly in presure of 25 millimeters, or that 
a variation of 10 millimeters in pressure 
is attended by a variation in the same 
sense of 0.4 per cent in the light af- 
forded by the lamp. Sets of observa- 
tions on the Hareourt lamp showed that 
a change in the temperature per se of 
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the air from eight degrees Centigrade 
to over twenty degrees Centigrade had 
no. definite effect on the light afforded, 
but the light of both the Harcourt and 
Hefner lamps decreases by one per cent 
for an increase of 0.16 per cent in the 
aqueous vapor in the air, so that an in- 
crease of one per cent in the aqueous 
vapor in the air is attended by a de- 
crease of 6.25 per cent in the light, of 
the lamps. It was also found that one 
per cent decrease in the light of the 
Harcourt lamp was caused when ap- 
proximately 0.035 per cent of carbon 
dioxide was present in the air, and in 
the light of the Hefner lamp with 0.045 
per cent. 


Another Controversy Over Street 
£ Lights. 

The Common Council of Hudson, N. 
Y., engaged two engineers to test the 
street are lamps, which according to the 
city’s contract with the Albany South- 
ern Railway Company are specified as 
2,000 candlepower. The report of the 
tests was that the average amount of 
light from each lamp was. less than 
1,000 eandlepower. According to news- 
paper reports the city will contest pay- 
ment for more light than is actually be- 
ing furnished. Another protracted con- 
troversy over this old question is likely 
to result. 

Oe 
Deterioration of Quartz Lamps. 

Experiments by Courmont and Nogier, 
reported in the Revue Industrielle, 
show a progressive diminution in the 
radiation from quartz mereury-vapor 
lamps working at high temperature. Both 
the luminous and ultra-violet rays dimin- 
ish steadily from the start. The change 
is in the quartz and is permanent. To 
prevent the deterioration, it is neces- 
sary to adopt means for cooling the 
quartz tubes while in use. 

! ———__~s»---o______ 
Wireless From an Aeroplane. 

Captain Brenot and Lieutenant Me- 
nard, both of the French Engineer 
Corps, sueceeded in dispatching wire- 
less messages from a Farman biplane 
at a height of 1,600 feet to the Eiffel 
Tower, a distance of thirty-five miles. 
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An Old Electric Lighthouse Installa- 
tion. 

An electric lighting plant that is in- 
teresting on account of historical fea- 
tures rather than its efficiency is that of 
the South Foreland Lighthouse on the 
cliffs between Dover and St. Margaret’s 
Bay, England; this was recently de- 
scribed in Electrical Engineering. At 
the present time only the ‘‘high’’ light- 
house is in use, as the ‘‘low’’ lighthouse, 
lower down on the cliff, was put out of 
service some years ago, when the fixed 
light of its partner was converted into 
a revolving light. The light is given 
by., a single vertical-carbon open-are 
lamp, wìth clockwork feed and fluted 
carbons about seven inches in length, 


which have to be renewed several times 
in one night. For this purpose, two sep- 


arate lamps are employed, arranged so 
one can be slipped into place when the 
other is withdrawn for ecarboning. Al- 
ternating current, at a high frequency, 
is supplied, and the lamp takes about 
sixty amperes. 

The power station is about 100 yards 
distant, and contains steam-driven al- 
ternators of the old Holmes magneto 
pattern, with rows of inwardly pointing 
permanent horseshoe magnets between 
the poles, between which pass the coils 
of the revolving armature. Two such 
alternators are used in series on the arc 
lamp, and they are coupled together and 
driven by an elaborate arrangement of 
countershafts, fast and loose pulleys, 
from a single-cylinder horizontal en- 
gine. A duplicate plant was used for 
the low lighthouse, and is now retained 
as a standby. The engines have each 
their own condenser, with the air pamp 
worked off the tail-rod. Steam is sup- 
plied at thirty-five pounds per square 
inch from a pair of Cornish pattern 
hoilers. The alternators have been run- 
ning for over forty years, and are still 
in excellent condition. The magnets are, 
however, remagnetized every few years. 
Of switchboard, properly speaking, 
there is none, but the circuits are con- 
nected up to links on a wooden board. 
The plant is an interesting example of 
practice in the pioneering days of elec- 
trical engineering. 
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Special Illumination During Minne- 

apolis Civic Celebration. 

During the week ended July 8 there 
was held in Minneapolis, Minn., a nota- 
ble civic celebration in which electricity 
played an important role. 

The illustration pictures fairly the 
scheme of electric lighting which was 
carried out for nine blocks along Minne- 
apolis’ most famous retail street. Fifty- 
four of the large white pillars were re- 
quired for the so-called court of honor. 
These pillars were twenty-five feet in 
height, five feet square at the base and 
capped by illuminated globes of forty 
inches diameter. They were further em- 
bellished with ornamental designs in re- 
lief and each pillar was faced with a 
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the festoons crossing the avenue, 2,700 
lamps on the pillars among the plaster 
decorations and 4,300 lamps on the fes- 
toons parallel with the curb. A connect- 
ed load of 700 horsepower of electrical 
chergy was required in the nine blocks 
devoted to special electrical display. 

Arborvitae was used profusely among 
the lights in the court of honor giving 
the whole the effect of a great canopy 
of light and greenery — undoubtedly 
the most beautiful and most expensive 
effort in street lighting ever put forth 
by any city. 

Each day of the celebration was mark- 
ed by some distinct attraction. On Sun- 
day, July 2 there was held a military 


parade. Monday was National Guard 
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shield bearing the name of some prom- 
ment Minnesota pioneer. 
Supplementing the large pillars above 
alluded to, seventy-two ornamental stan- 
dards finished in imitation bronze were 
capped with clusters of five one-hundred- 
watt tungsten lamps. Each standard 
was further beautified by a circular ring- 
shaped pot of flowering plants. Eighteen 
thousand running feet of potted plants 
were used by the merchants alone in 
beautifying their store fronts by day, 
while at night the combination of illumi- 
nation and floral display made Nicollet 
Avenue in very truth a court of honor. 
Over 8,800 sixteen-candlepower lamps 
were called into service on the festoons 
and pillats herein described. Practical- 
ly 1.800 of these lamps were used on 


day, the troops passing in review be- 
fore the governor. Tuesday, July 4, 
was a notable exception to former Inde- 
pendence Days in that the customary ìn- 
discriminate and senseless firing of ex- 
plosives by individuals was entirely 
eliminated, the publie joining as a unit 
in the feature provided by the commit- 
tees having the celebration in charge. 
Prominent among these events were the 
illuminated canoe and row-boat parade 
on Lake Harriet and a monster fireworks 
exhibition of unparalleled grandeur. 
The Linking of the Lakes, the supreme 
act, about which all else centered occur- 
red on Wednesday, July 5. At this time 
the waters of Lake Calhoun and the Lake 
cf the Isles were joined. The evening 
of this day was made memorable by a 
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pageant of illuminated ships passing in 
review before ‘‘Minneapolis’’ seated on 
a throne upon a floating barge. 

An artistic feature of this pageant was 
a realistic picturing of Minnehaha Falls 
in which electric light played an essen- 
tial part. Over 100-horsepower of elec- 
tric energy was used for this one feature 
while throughout the whole pageant elec- 
tricity was much depended upon. 

While the Civic Celebration was ex- 
cellent municipal advertising it was a 
triumph electrically. 

—eo 
Illumination in Tripoli. 

Tripoli is a city of about 40,000. Its . 
stores are few and all are closed at sun- 
set. There is practically no business 
done in the evening, and for that rea- 
son there would be no demand for lights 
in the shops, and apparently there would 
be but little demand for special lighting 
devices in the few homes that would or- 
dinarily be expected to have the best 
lighting system. 

Petroleum lamps are used by every- 
body and quite recently the American 


lamp has entered this market and prom- 


ises to outbid all competitors. 

Until last May the street lighting had 
been very unsatisfactory, as ordinary 
kerosene lamps were used, but recently 
a German agent doing business in Tripoli 
persuaded the city authorities to install 
about twenty-five street. lamps in the 
principal streets and squares. This sys- 
tem is called Autolux. The cost of each 
lamp is $35.46 and $34.11 for a 1,000 
and 500-candlepower light, respectively. 


. Petroleum is used and one liter burns 


for three and one-half hours in the 1,000- 
cvandlepower lamp and six and one-half 
hours in the 500-candlepower lamp. 

Tripoli was treated to a rare sight the 
second week of June by the illumination 
of the Italian flour mill. An English 
electric plant has been installed in this 
up-to-date establishment, and an electric 
lighting system is one of the privileges 
to be enjoyed if a concession can be se- 
eured for laying wires; but it is hardly 
possible that there would be subscribers 
sufficient to make it pay. The Banca di 
Roma is willing to erect electric lamps 
in different parts of the city free of cost 
and supply current, in order to supple- 
ment the Autolux system. 

———_——_-4--@___-__—_- 

At the beginning of 1911 there were 
1,217 wireless stations in the world, as 
against 755 at the beginning of 1910. 
Of these, 998 are on ships and 219 on 
land. 
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TELEPHONE ECONOMY IN RAIL- 
WAY SERVICE.' 


BY G. K. HEYER. 


There are few, if any, recent develop- 
ments in the railway field which in so 
short a time have created such a wide- 
spread interest as that of telephone train 
dispatching. 

The telegraph made possible the abo- 
lition of the old-time interval and flag 
system of advancing trains and it was 
thought for many years possessed suffi- 
cient advantages to allow the other 
branches of our railroads to be developed 
to the greatest possible efficiency. 

In the search for increased efficiency in 
the telegraph department, the telephone, 
thirty-one years after its invention, was 
turned to as offering the greatest possi- 
bilities. The one disadvantage of 
the telephone was that the require- 
ments for commercial service have 
been such that there was little or no de- 
mand for a means of selectively calling 
any one station on a long and heavily 
loaded line. This disadvantage went the 
way of all others which stand in the way 
of progress, and there are at the present 
time several selective devices on the mar- 
ket which to a greater or lesser degree 
of efficiency answer the requirements.The 
standard telephone equipment and prac- 
tice were also found in some features to 
be inadequate and there have been de- 
veloped special circuits and apparatus 
which have greatly improved the service 
and increased the flexibility and efficien- 
ey of the telephone system. 

The maximum efficiency of the tele- 
phone system has not, however, by any 
means been reached and there are under 
development and study at the present 
time many improvements, which indicate 
that there are no requirements for spe- 
cial service within the range of reason 
which cannot be met. 

The advantages in favor of the tele- 
phone are that it is more flexible, quick- 
er, safer and more reliable, and in addi- 
tion makes possible better discipline and 


1 Abstract of paper read at the convention of 
the Association of Railway Telegraph Superin- 
tendents, Boston, Mass., June, 1911. 


co-operation, as well as providing means 
for officials who are not familiar with 
the Morse code to exercise supervision 
and obtain immediate and accurate infor- 
mation in cases of emergency. The first 
installations made in the fall of 1907 
were so successful that there are today 
in the United States and Canada approx- 
imately 48,000 miles of line, or nearly 
twenty per cent of the total railroad 
mileage equipped for telephone train dis- 
patching, and the results obtained in ev- 
ery case sustain the judgment of the 
early advocates of the telephone. 

Upon investigation in these days of 
scientific management, efficiency meth- 
ods, etc., there stands out alone, far more 
Important than any of the other advan- 
tages mentioned, although dependent in 
a great measure upon them, that of econ- 
omy or the saving in dollars and cents 
which may be obtained by the use of the 
telephone. 

Some of the factors which increase the 
traffic capacity and therefore make for 
economy in the telephone method of op- 
eration are: 

(1) The time of calling stations, send- 
ing orders and receiving train reports is 
so greatly reduced (30 to 50 per cent), 
that the time gained is available for the 
dispatcher in better laying out his work, 
planning meeting points and handling 
the endless amount of detail which the 
positicn requires. 

(2) Dispatchers are more efficient, 
due to the fact that they are relieved of 
the mental and physical strain attend- 
ing the continual operation of the Morse 
key. which has a most damaging effect 
on the nervous system and frequently 
results in what is known as operator’s 
paralysis. 

(3) Through the use of the portable 
and siding sets, train crews may get in- 
to communication with the dispatcher 
and reccive their advance orders directly 
from him. This has proven a most valu- 
able branch of the service, especially in 
advancing freight trains which have tak- 
en a siding some distance from a station 
or tower; also, during the night, when 
on some roads part of the stations are 
closed. In this latter case the train con- 
ductors may be provided with keys and 


in that way have access to the dispateh- 
ing telephone. 

(4) The dispatch and exactness with 
which reports of progress on clearing up 
wrecks and repairing breakdowns is giv- 
en to the dispatcher, thus allowing him 
to determine as to the handling of other 
trains, routeing them over other roads, 
ete. 

It has been estimated by some of the 
roads that if, from a wreck or any other 
cause, traffic is held up, the additional 
expense incident thereto amounts to ap- 
proximately $1,000 per hour. On the av- 
erage, with the telephone system, wrecks 
are cleared up and traffic moving again 
in one-half to two-thirds of the time that 
is possible with the telegraph. A consid- 
erable saving, therefore, can be effected 
in these features of railroading. 

It may seem strange to many, particu- 
larly those who have not yet installed 
telephone equipment, to hear that such a 
saving is possible. Of course, the nature 
of the equipment is such that the initial 
cost of telephone apparatus is much 
higher than that of the telegraph equip- 
ment. Further, the cost of maintenance 
is also considerably greater with the tele- 
phone. The saving, therefore, does not 
show on the books of the telegraph de- 
partment, and in fact, this department 
shows a somewhat increased running ex- 
pense. This increase is, however, insig- 
nificant when compared to the reduction 
in the cost of handling traffic. The traf- 
fic or transportation department is then 
the place to look for the real excuse for 
the expense of providing the telephone 
system. 

The difficulty and expense Jjagaental 
to securing from the records kept at the 
present time information from which 
inay be computed reliable figures of com- 
parative expense has undoubtedly de- 
layed the preparation of such statisties. 
W. F. Williams, of the Seaboard Air 
Line, has, however, prepared informa- 
tion which shows that for one month on 
150 miles of single track on his road, and 
with a 14.4-per-cent greater density of 
traffic for 1910 when the telephone was 
used, an average saving of one hour and 
twenty-six minutes in the running time 
of all through freights was effected over 
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the same period for 1908 with the tele- 
graph. This is a saving in time of 10.9 
per cent, and it will be seen instantly 
by computing the pay of the train crews, 
reduction of overtime charges, increased 
efficiency of the motive power, the re- 
duction in fuel consumption, the 
increased speed of hauling perishable 
freight, ete., that on any road the tele- 
phone is a good investment. 

Jt is not possible to give a general fig- 
ure representing in dollars and cents the 
value of the time saved, on account of 
the conditions surrounding the various 
railway systems. If, however, the items 
as given are reduced to a monetary val- 
ue on the individual system, the results 
obtained will be greatly surprising, and 
in the case referred to would represent 
approximately from $1,000 to $1,500 per 
month. or a yearly saving of at least 
$12,000. Comparing the cost of the tele- 
phone equipment based 6n $100 per mile, 
with the vearly saving in handling 
through freight traffic alone, it will be 
seen that the telephone will pay for itself 
the first year. In other words, the 
yearly saving amounts to about $100 per 
mile. Carrying this still further, we 
may say that for the 48,000 miles 
equipped there should be a difference in 
operating expense of approximately $4,- 
800,000. 

From information received from va- 
rious sources, it is evident that on all 
roads hauling any considerable amount 
of through freight that the time con- 
sumed has been reduced since the instal- 
lation of telephone equipment. For in- 
Stance, on the Delaware, Lackawanna & 
Western Railroad, after the completion 
of the service between Binghampton and 
Buffalo, a distance of 206 miles, the 
through freights were run in approxi- 
mately twe hours less than was the rule 
when the dispatching was done by tele- 
graph. iv 

With the great increase in the num- 
ber of telephones for commercial serv- 
1ce and the consequent economies effect- 
ed, it is only to be expected that the 
use of the telephone for railway service 
will gradually be extended to embrace 
many other branches. In fact this has 
already been done on some of the more 
progressive roads. 

For handling message or other com- 
mercial and routine business between 
o worth of the telephone has 
a a ies proven on several roads, 
Bice ie a that for this elass of 
a a elephone circuit has the 

* OL two telegraph circuits. On 
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roads where the traffic is light>the dis- 
patching and message work can be car- 
ried on over the same pair of wires. 

In connection with manual blocking, 
the old telegraph wires may be utilized, 
thus providing a grounded block circuit, 
or, if convenient, a metallic cireuit may 
be employed. Blocking sets or a switch- 
ing mechanism may be provided to al- 
low one set of telephone equipment to be 
used on the train, message and block 
wires, and to cut two blocks into one for 
night operation. The loud-speaking re- 
ceiver is admirably adapted for this serv- 
ice and it is thought will ultimately re- 
place the ordinary receiver for block 
work. 

Another use for the loud-speaking re 
ceiver is in the dispatcher’s office, where 
it may be connected directly to the train 
wire and relieve the dispatcher of wear- 
ing the head receiver at least a part of 
the time. 

The train-order semaphore, one of the 
recent developments, which consists of a 
standard semaphore mast arranged for 
mounting the selector and telephone ap- 
paratus in a weather-proof compartment 
can be placed at any point along the 
line and the telephone and selector con- 
nected directly to the train wire. ` 
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The Mountain States Telephone & Tele- 
graph Company. 

The merger of the Colorado Tele- 
phone Company, the Tri-State Tele- 
phone & Telegraph Company and the 
Rocky Mountain Bell Telephone Com- 
pany, under the name of the Mountain 
States Telephone & Telegraph Company, 
gives to the consolidated organization 
the telephone properties of six states 
and crosses the borders of two others. 
The company’s territory comprises Col- 
orado, Utah, Idaho, Montana, Wyo- 
ming and New Mexico, with toll lines 
extending into the surrounding terri- 
tory. It occupies a region from Canada 
on the north-to Mexico on the south— 
an aggregate territory of approximate- 
ly 660,000 square miles, or more than 
one-fifth of the mainland area of the 
United States. The company has 61,- 
100 miles of toll wire and 333,700 miles 
of exchange wire—a total of almost 
400,000 miles—serving in the five states 
and one territory a population of 2,347,- 
000, with 307 exchanges, to which are 
connected 162,060 stations. | . 

The chief purpose of the merger was 
to bring under one management and 
ownership all telephones in the Roeky 
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Mountain region, with the attendant 
economy and efficiency. 

The management of the Mountain 
States Company is in the hands of the 
men who have made of the Colorado 
Telephone Company a successful enter- 
prise. They carried it through the 
panic of 1893, the stress of 19034, and 
the crisis of 1907, without interruption 
of its dividends. They maintained 
such confidence in its stock that, while 
the price of other first-class securities 
fell far below former levels, Colorado 
Telephone suffered little. 

E. B. Field is the president of the 
Mountain States Company, and has con- 
tinued with him his full corps of assis- 
tants who brought the Colorado Com- 
pany to a foremost place among public- 
service corporations. 

Comparison of the growth in tele- 
phone business in the territory of the 
Mountain States Company with the 
growth of the Bell Telephone system 
in the United States shows that while 
the number of subscribers in the entire 
Bell system in 1910 was seven 
times what it was in 1900, and the miles 
of wire six times what it was in 1900, 
the number of subscribers in the terri- 
tory of thé Mountain States Company 
in 1910 was nine times the total num- 
ber of subscribers in the same territory 
in 1900, and the total miles of wire was 
in 1910 nine times what it was in 1900. 

These figures for the entire Bell sys- 
tem and for the territory of the Moun- 
tain States Company show that the tele- 
phone business, which eliminates time 
and distance, is making a phenomenal 
and continuous growth not paralleled 
in any other industry. 

The principal offices of the company 
„are in the Telephone Building, Denver, 
Colo., and the officers are the following, 
all of whom are familiar with the needs 
of the service: E. B. Field, president; 
Edward B. Field, Jr., vice-president and 
treasurer; J. E. Macdonald, secretary ; 
E. M. Burgess, general manager; Ro- 
derick Reid, general auditor. 
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Nickel-First Telephones in Chicago. 


There are over 30,000 of the nickel- 
first type of telephones now in opera- 
tion in Chicago, in spite of some op- 
position which has been presented. 
With this type of instrument it is im- 
possible to communicate with the ex- 
change until the coin has been deposit- 
ed, doing away with a good many use- 
less inquiries as to time of day. ete. 


Bey 


430 


A German Automatic Telephone Ex- 
change. 

The second city in the German Em- 
pire to be provided with an automatic 
telephone service is the residence city 
of Altenburg, in Saxony, which has been 
equipped for a capacity of 1,000 lines, 
about 700 subscribers being connected 
up. The first automatic telephone ex- 
change was installed in Germany about 


FIG. 1.—DESK SET. 


two years ago at Hiddesheim in the 
Province of Hanover with about 1,200 
lines iņ service. A modern German au- 
tomatic desk telephone set, as utilized on 
the Altenburg system, is seen in Fig. 1. 
It may he stated that there is a long- 
distance service working in connection 


FIG. 2 


.— LINE SWITCH. 


with the automatic system having 24 toll 
lines. 

The Altenburg automatic exchange is 
provided with 1,000 pre-selectors, two 
sets of 100 group selectors each and 100 
line selectors. 

These instruments are mounted on 
racks and installed in a selector room 
measuring nine meters in length and 
six meters in width. A view of the 
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frames is shown in the accompanying 
illustration, Fig. 3, while one of the line 
switches is seen in Fig. 2. At this ex- 
change the storage-battery equipment is 
installed in a room measuring six meters 
square which also contains the switch- 
board and wmotor-generator sets for 
charging and ringing service. This ex- 
change was completely equipped in four 
weeks by six men and the change was 
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a regulating resistance from the city 
direct-current electric lighting circuit. 
The calling current is applied by 
motor-generator sets of one-fourth-horse- 
power capacity, operated from the same 
electric-lighting mains or from the bat- 
tery equipment. 
e 
A New Insulating Material. 
A recent British patent of W. J. 
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FIG. 3.—LINE SWITCHES AND CONNECTION BOARD. 


made from manual to automatic opera- 
tion in three hours. The long-distance 
equipment includes ten trunk lines, the 
exchange being provided with a manual 
switchboard with positions for six op- 
erators handling twenty-four long-dis- 
tance lines. The current is supplied by 
two sets of storage battery each having 
a capacity of 470 ampere-hours. These 
accumulator cells are charged through 


Reid describes a new insulating ma- 
terial. Paraffin wax is treated with a 
mixture of from forty to sixty parts of 
finely powdered cork and from sixty to 
forty parts by weight of boiled linseed 
oìl, for such a time that it becomes 
viscous and will draw into threads 
when becoming cool. This mass can be 
molded while hot into any desired 
shape. 
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The Corcovado Electric Line. 

Near Rio de Janerio a new tourist 
electric road employing the three-phase 
system is in very successful operation. 
It climbs to a point near the summit 
of Mount Corcovado, starting at an al- 
titude of 130 feet, not far from the city, 
and reaching an altitude of 2,210 feet. 
The line is operated by the Rio Trac- 
tion & Lighting Company and was 
changed over recently from a steam- 
traction line. 

The locomotives are equipped with 


ELECTRIC LOCOMOTIVE OF THE MOUNT CORCOVADO LINE, 
RIO DE JANERIO. 


two 160-horsepower three-phase motors 
which take current from the double 
overhead line at 750 volts. Owing to 
the heavy gradients, a rack rail is em- 
ployed, with a 39.37-inch gauge track. 
A set of gears having a ratio of 1 to 
11.3 drives the pinions for the rack rail, 
each from a separate motor. The mo- 
tors of the Oerlikon type have eight 
poles and run at 730 revolutions per min- 
ute. They are always coupled in par- 
allel. One point to be noticed is the 
method of recuperating energy used 
When the locomotive is on the down- 
grade. In this case the three-phase mo- 
tors are made to run as generators, and 
1t is claimed that forty per cent of the 
Power can be returned to the line. On 
the end of one of the motors is mounted 
a small six-pole exciter so as to enable 
the motors to generate three-phase cur- 
rent when on down grade. This also al- 


lows of using an electric braking meth- 
od by employing a set of resistance 
coils. Such coils are mounted on the 
top of the truck in a large sheet-iron 
box, and a motor-driven fan at the 
back furnishes a strong air draft, this 
passing out by a flue which goes 
through the locomotive roof -at the 
front. 

A method following the general lines 
of the Jungfrau line in Switzerland was 
employed by the Oerlikon firm for the 


locomotive design. However, the loco- 


motive does not bear any of the weight 
of the car, but is quite independent of it. 
To meet the present conditions while 
running on gradients up to thirty per 
cent, the truck is designed so that the 
weight is brought down as near the 
track as possible. The locomotive lies 
in the rear and. propels the car up the 
rack instead of drawing it. Current 
comes from the overhead wires into a 
reversing switch and thence to two oil 
switches which are interlocked. These 
are operated by a lever and are com- 
bined with the brake system. From here 
the current goes to the motors. Either 
one of the motors can be cut out by a 
switch when this is needed. When run- 
ning on down grade, a double-throw 
switch cuts off the motor fields from 
the line and puts them on the exciter 
circuit. A rheostat regulates the direct 
current from the exciter. This method 


CHASSIS OF LOCOMCTIVE—EXCITER SHOWN 
MOTOR SHAFT. 


of employing an exciter with three- 
phase motors has been patented by the 
Oerlikon firm, and a very regular and 
effective braking is secured. 

Current comes from a substation on 
Mount Corcovado. The company oper- 
ates a power network in the region sup- 
plied by a hydraulic plant over a 44,000- 
volt, fifty-cycle power line. A substation 
near town reduces this to 6,300 volts, 
and from this point a line runs to the 
substation on the mountain in which the 
voltage is lowered to 750 volts. 


MOUNTED ON 


The total weight of the locomotive is 
sixteen tons when fully equipped, in- 
cluding the men. The electrical outfit 
weighs nine tons. 

_ OOo 
Electric Rack Railways in Switzer- 
land. 

In a paper read at the Ziirich meet- 
ing of the (British) Institution of 
Electrical Engineers in July, entitled 
‘“Rack-Railway Locomotives of the 
Swiss Mountain Railways,’’ Messrs. 
Weber and Abt reviewed the progress 
of electric locomotives in this class of 
traction and gave voluminous data re- 
lative to the various mountain installa- 
tions. | 

At the present time Switzerland has 
a total of 120 steam and 45 electric 
locemotives arranged for rack opera- 
tion. These locomotives operate over 
eighty-seven miles of road. 
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Electricity in Logging Operations. 

Donkey engines converted so as to be 
‘Operated by electric motors are the lat- 
æst features of modern logging opera- 
tions in the Spokane district and it is 
planned to extend their use to forests 
in other parts of the Pacific slope and 
intermountain country. It is predicted 
by engineers that the electrification of 
logging roads naturally will follow the 
adoption of electric logging on a large 
Seale. The advantages claimed are the 
elimination of fire risk, the ease of 
power transmission and the use for. 
large quantities of wood, now destroyed 
‘as refuse by many lumber mills in the 
Northwest. 

The first electric ‘‘donkey engines” 
‘to be used in the Northwestern forests 
are at Potlatch, Idaho. They are built 
on lines originated by E. P. Barry, elec- 
trical engineer of the Potlatch Lumber 
‘Company, who, for experimental pur- 
poses, converted a steam donkey ma- 
chine by gearing the motor to the hoist- 
ing mechanism. A motor-driven com- 
pressor supplies air for the signal 
whistle. The motor, specially built for 
‘severe service, is of 150-horsepower size. 
“three-phase, 550 volt sixtv evele run- 
ning at 435 revolutions per minute, 
‘equipped with a current- limiting device. 
The apparatus handles an average of 
35,000 feet of logs a day. Ten engines 
to handle from 300,000 to 200,000 feet 
a day will be installed to replace steam 
engines. 

Should the tests prove successful it 
will be necessary to step up to the pres- 
sent voltage of 550 to a pressure which 
will allow of transmission over a large 
‘area. Transformers for this purpose, 
giving two voltages of 11,000 and 22,- 
000 volts respectively, according to con- 
nection, will be used; 11,000 volts could 
be used until the requirements ex- 
ceeded economical transmission at this 
pressure, when a change would be made 
hy reconnecting the transformers for 
22,000 volts. This would allow a twen- 
ty-mile radius for power transmission. 

In operating motors it will be neces- 
sary to have the supply wires taken 
‘over ground from which the standing 
timber has been cleared, owing to the 
danger of interrupted service through 
trees falling on the line. This would 
be arranged by having the transmis- 
sion lines always in the rear of the log- 
‘ger and consequently built over log- 
ged-off land. A portable substation 
consisting of one three-phase transfor- 
mer of 150-kilowatts capacit would 
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be plaeed at a convenient point for 
stepping down the voltage from 11,000 
to 550. . 

From the substation a three-core steel 
armored cable will “run to the motor 
on the logger, this cable being supplied 
in sections to allow the logger being 
warped out up to a distance of 1,800 
feet from the substation. There is no 
doubt that within its capacity a motor 
will do all expected of it and still have 
a good reserve fund of energy for over- 
loads. 

Probably the greatest advantage of 
electric drive is the fact that a use may 
be found for the large quantities of 
fuel now burned uselessly as refuse by 
every lumber mill. Many thousands of 
horsepower are thus wasted every year, 
and it is surely time, in this era of con- 
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FIG. 1.—FOUR-TON ELECTRIC SUSPENSION 
HOIST. . 


servation, to try to reduce this loss to 
a minimum. 

í ea e 
Electricity Helps the Building Con- 
tractor. 

The new Chamber of Commerce 
Building in Denver, Colo., is being 
built largely with the aid of electric 
power. Among the equipment being 
used is a six-horsepower direct-current 
motor for hoisting the steelwork, a fif- 
ten-horsepower motor-driven concrete 
mixer, and a directly driven motor- 
operated brick hoist of three horse- 


power. In addition there is an electric-: 


lighting installation being used in the 
dark basement instead of the custo- 
mary gasoline flares, which have been 


proven inefficient and also a big fire 
hazard. 
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Unique English Electric Hoists. 

An English four-ton suspension elec- 
tric hoist with overwinding switch is 
shown in Fig. 1 about to raise two large 
castings. These electre hoists are fre- 
quently used to replace hand-operated 
pulley blocks and are readily attached 
to existing beams, girders or chains. 

These hoists are also employed to con- 
vey the hoisting motion of existing hand, 
air or steam-driven hoists to electric 
drive, it only being necessary to attach 
the necessary suspension link of the 
hoist to the existing lifting hook of the 
crane. This electric device is so con- 
structed that it hangs plumb under all 
conditions of load and the head room 
required is reduced to a minimum. The 
four-ton hoist is operated by a four- 
horsepower motor which gives a lifting 
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FIG. 2.~TWO-TON HOIST. 


speed of twelve feet per minute. A 
novel two-ton electric traveling hoist of 
English construction may be noted in 
Fig. 2. This hoist will raise two tons 
with a 2.5-horsepower motor with a lift- 
ing speed of fourteen feet per minute, 
traveling at a speed of 150 feet per min- 
ute. It will be noted that pendent cord 
controllers are utilized, both automatic 
overtravel and overwinding switches be- 
ing provided. This monorail hoist is simi- 
lar in construction to the electric suspen- 
sion hoist shown in Fig. 1, but the top 
plate is extended to carry a separate 
motor, which drives four traveling roll- 
ers through reduction gearing. By 
means of the safety overtravel a condi- 
tion is met which is said to absolutely 
prevent the hoist overtraveling when the 
end of the track is reached. 
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 500-volts pressure. 
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The Georgsmarienhutte Electrically 
Driven Rolling Mill. 

A most successful electrically oper- 
ated rolling mill is in operation at the 
iron and steel works of the Georg-Mar- 
ien-Bergwerk und Hutten Verein and is 
shown in the accompanying illustration. 
Electric power is supplied, for operat- 
ing the rolling mill of the Georgsmar- 
ienhutte, from a large gas-engine elec- 
tric generating plant using waste gases 
as a fuel. The electric energy is dis- 
tributed about the rolling mill to the 
various motors as direct current of 
The main rolling 
mill which is electrically driven con- 
sists of rolls 900 millimeters in diam- 
eter and 225 millimeters in length. The 
live rolls conveying the steel to the mill 
are operated by two electric motors of 
forty-horsepower capacity each and 
having a speed of 510 revolutions per 
minute. | 

For driving the rolling mill proper a 
large direct-current shunt-wound mo- 
tor is provided on a single base with 
two armatures and two fields, having a 
capacity of 7,000 horsepower. It has a 
speed of sixty revolutions per minute. 
This large double motor is mounted in 
a room by itself, its extended shaft 
passing through the side of the room 
and connecting with the main rolls as 


TWIN MOTORS FOR DRIVING ROLLING MILL. 


Indicated in the accompanying illustra- 
tion. 

For regulation and for producing the 
enormous turque necessary for driving 
the rolling mill without overloading the 
generating equipment a large fly-wheel 
motor-generator set is employed on the 
Iigner system which has been developed 
for use with large mine hoisting motors 
at the main shafts. 

This motor-generator set consists of 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


four direct-current. machines each hav- 
ing a capacity of 1,300 horsepower op- 
erating at a speed of 350 to 450 revolu- 


gii 


— —_ — _ .— 


DIAGRAM OF CONNECTIONS. 


tions per minute. An enormous fly- 
wheel is mounted on the common shaft 
of these machines and gives up its en- 


ergy to the dynamos at the tìme of 
maximum torque of the rolling-mill 
motor. 

In the operation of the Ilgner motor- 
generator set one of the 1,300 horse- 
power machines acts as a motor while 
the other three act as a dynamo, being 
connected in series and each supplying 
current at a pressure of 500 volts so 
that the highest pressure received by 
the rolling mill double motor is 1,500 
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volts or 750 volts for each armature of 
this machine. 

The motor-generator fly-wheel weighs 
thirty-five tons and has a speed of 
ninety meters per second. It was nec- 
essary to design a special coupling for 
connecting this fly-wheel with the four 


machines. 
————_——_@--e———__—__ 


Electric Railways in Germany. 

Of all the street railways of Ger- 
many in 1909,  eighty-three per 
cent were electrically driven, says 
Electrical Engineer. Their total 
length was over 2,500 miles, and 
the number of cars was 10,800, of 
which 1,500 belonged to the Grosse 
Berliner Strassenbahn. The following 
table will be of interest, but it is re- 
stricted to towns containing over half 


a million inhabitants: 


n Berlin. Hamburg. Munich. Dresden. Leipzig. 
Millions of pas- 


sengers ..... 553 144 90 98 104 
Receipts in mil- 

lions of kronen 66 21.6 10.6 12.0 11.5 
Line lengths in 

kilometers ... 399 189 76 135 116 
Journeys per in- 

habitant ..... 184 148 168 190 208 
Receipts per , 

passenger in 

heller ........ 11.9 15.0 11.8 12.8 11.0 
Meters of line 

per inhabitant 0.132 0.195 0.141 0.26 0.22 


Fireproof Varnish for Insulation. 
According to Debauge et Cie’s 
French patent No. 418347, a solutior 
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of cellulose acetate in tetrachlorethane 
and pyridine is an excellent substitute 
for rubber varnish for dynamo wires. 
Its viscosity can be increased if neces- 
sary by the addition of hexachlore- 
thane or aldehydes of the terpene se- 
ries. 

This same varnish can be used for 
flame-proofing textiles and for in- 
sulating tinfoil in electrical conden- 
Sers. 
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Composite Telephone Sets. 

The telephone, within recent years, 
has become extremely useful and im- 
portant in railway work as an adjunct 
to the telegraph in relieving overloaded 
telegraph lines. The use of the so-called 
composite telephone, namely, a tele- 
phone that operates simultaneously with 
the telegraph over a grounded telegraph 
line, is the most economical method of 
increasing a wire’s capacity. 

The No. 13812-A composite telephone, 

manufactured by the Western Electric 
Company, ’is classed among the most 
efficient apparatus of this character on 
the market. These telephones are in 
extensive use where additional wire 
mileage has been required, and yet the 
expense of stringing the additional 
wires themselves was not warranted. 
For such cases, the composite system 
possesses marked advantages in first 
cost, operating cost and maintenance. Its 
installation requires no additional line 
construction; its operation necessitates 
no increase in the operating staff, and 
the absence of outside construction sim- 
plifies the maintenance problem. Sig- 
naling with a composite telephone is in- 
finitely more effectual than with the 
telegraph. . 

The signaling apparatus used with 
the No. 1312-A telephone set and the 
No. 1314-A portable composite tele- 
phone, calls between stations by means 
of what is known as a howler. When 
one operator wishes to call another, he 
presses a button in the side of the tele- 
phone set. This action automatically 
starts an interrupter working, which 


sends out high-frequency signaling cur-. 


rent over the line and causes the howl- 
ers at the other stations to give the de- 
sired signal in a loud whistle or shriek. 

No change in the telegraphic appa- 
ratus or its operation is necessary to 
adapt the system to telephone operation 
also. Each telegraph station is merely 
bridged with a condenser and a resist- 
ance and the telephone apparatus 1s con- 
nected between the line and ground. 
A condenser in each telephone set pre- 
vents the telegraphie 
passing through this 
ground. 


current from 
apparatus to 


New Flectrical» Mechanical Apparatus 


» Appliances 


It is easily possible to talk on a com- 
posited line of this character while tele- 
graph signals are passing over it, with- 
out any interference whatever. The 


PORTABLE COMPOSITE TELEPHONE SET. 


length of telegraph lines over which 
such service can be given is more or 
less limited. The most satisfactory op- 
eration is obtained where the telegraph 
is used for through business and the 
telephone for local business, on the 
same line. On a short line, service will 


WALL-TYPE COMPOSITE 


SET. 


TELEPHONE 


be better and more stations can be op- 
erated than on a long line, and the 
usual maximum limit is generally taken 
at 125 miles of No. 8 BWG iron wire 
equipped with seven telegraph stations 
and five telephone stations. 

On some railroad systems, through 
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lines are composited over different sec- 
tions, as for instance, in the case of a 


through telegraph circuit extending 
from New York to Wilmington, N. C., 
which is composited between Richmond, 
Va., and Rocky Mount, S. C. It can 
thus be seen that the section of line be- 
tween these two points is serving a 
double purpose simultaneously, and 
thereby saving the expense of install- 
ing another circuit between these 
points. 
——___—_»--e—__—_—_ 

Central Station Adds Equipment. 

With the more prevalent use of elec- 
tric light and power in Evansville, Ind., 
the Evansville Gas & Electric Company 
has found it necessary to increase its 
generating facilities. In previous en- 
largements at this station, the turbine- 
type equipment has invariably been 
given preference, the plant, up until a 
short time ago, comprising two vertical 
turbines and one Allis-Chalmers unit. 
Due to the promising growth of its elec- 
trical load, the operating company re- 
cently decided on a substantial addition 
to its present equipment, and according- 
ly placed an order with the Westing- 
house Machine Company for a 1,600- 
kilowatt turbine of the improved high- 
speed, double-flow type. The turbine 
will follow the familiar Westinghouse 
construction, partial expansion of steam 
taking place through a high-pressure 
impulse section, further expansion to a 
twenty-eight-inch vacuum being then 


` effected through Parsons blading of 


standard design. The electrical end 
of the unit comprises a: Westinghouse 
generator normally rated at 2,000 kilo- 
volt-amperes, delivering three-phase, 
sixty-eyele current at 2,300 volts. 

| AERA 

Advertising by Moving Pictures. 

A manufacturing company which ex- 
tensively advertises its product pro- 
motes publicity by means of a moving 
picture machine, carried about on a mo- 
tor truck. In order to be sure at all 
times of a source of current supply a 
generator has been bolted to the truck 
and so fixed as to be driven by the au- 
tomobile engine, while the automohile 
stands at the place of exhibition. 
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Installations and Tests of Thonias Me- 
ters. 


In the issue of the ELECTRICAL RE- 
VIEW AND WESTERN ELECTRICIAN for 
March 4, 1911, there appeared an arti- 
cle describing the Thomas meter, an 
electrical device for measuring the flow 

of gas. Two noteworthy installations 
of this meter have subsequently been 
made and the Cutler-Hammer Manufac- 
turing Company, Milwaukee, Wis., the 
manufacturer, has conducted a number 
of tests under actual service conditions 
that present some interesting results. 

Through a single thirty-inch diam- 
eter main leading out to the distribu- 
ting lines from the pumping station at 
the West Side plant of the Milwaukee 
Gas Light Company, passes all of the 
gas supplied to the city of Milwaukee 
for heating and lighting purposes. A 
Thomas meter in a single unit is meas- 
uring this gas and is giving on the 
pumping-station floor continuous rec- 
ords, both graphical and integrated, di- 
rectly in “standard cubic feet,’ of the 
total gas flow through the main. 

When it was decided to attempt this 
measurement with a Thomas meter the 
only available space in the pipe line for 
the meter casing was a vertical section 
of thirty-inch pipe, five feet ten inches 
in length, located directly between two 
elbows. A casing was designed which 
occupies no more space in the pipe line 
than did the pipe which it replaced, 
and from which the inner barrel with 


METER RECORDING PANEL TO RIGHT OF SWITCHBOARD— 


BRAVE, PA. 

the heater and thermometer units can 
be very quickly removed for cleaning. 

. As it was desired to have the record- 
Ing instruments on the pumping-station 
floor where space is very limited, the 
heater rheostat and control mechanism 


Were separated from the recording 
panel and located in an out-of-the-way 
place, in the basement. This rheostat 
is 34 by 42 by 40 inches. The record- 


ing panel, having mounted on it the re- 
and 


cording instruments control 


METER RECORDING PANEL, MILWAUKEE 
PLANT. 
switches, is only 36 by 44 inches and is 
located on the wall where it can be con- 
veniently operated from the pumping- 
station floor. Thus has been installed 
in a plant already built and in opera- 
tion a meter that will measure the total 
output of the plant and which occupies 
very little space, almost none at all, in 
fact, that could have been utilized for 
other purposes. This installation is a 
very striking example of the flexibility 
of location of parts of the Thomas me- 
ter and of its enormous capacities com- 
pared with the space which is occupies. 


The meter has a maximum capacity of 
3,000,000 cubic feet of free gas per hour 
and an accurate minimum capacity of 
50,000 cubic feet. Although the pres- 
sure and temperature of the gas flowing 
through the meter vary somewhat, the 


4i 
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vraphical instrument traces a continu- 
ous curve showing directly in standard 
cubic feet the rate of flow of gas at any 
time, the maximum .and minimum 
peaks, their values, the time of day and 
season at which they occur, ete. From 
the integrating instrument the total 
flow during any period of time is ob- 
tained directly in standard cubic feet 
by subtracting the reading taken at the 
beginning of the period from that taken 
at the end. 

It is impossible with this installation 
to check the meter readings with any 
other type of meter; but the accuracy 
of the Thomas meter for the measure- 
ment of low-pressure air and illuminat- 
ing gas has been thoroughly established 
by a discussion of the results of tests 
obtained during early development 
work with both air and gas, with the 
meter in series with a wet displacement 
meter in the Third Ward plant of the 
Milwaukee Gas Light Company. The 
following table shows briefly compara- 
tive results from the two meters with il- 
luminating gas. During this test the 
average temperature of the gas was 
fifty-nine degrees Fahrenheit, and the 
average pressure 30.24 inches of mer- 
cury. The figures are given in cubic 


feet per hour under these conditions, 
Wet Meter 


17,350 a ta 
32,640 33'100 
61,200 60'600 
75,600 73. 200 


The second notable Installation of 


THOMAS METER CASING AND HEATER RHEOSTAT—MILWAUKEE 


PLANT. 


Thomas meters is at the Brave pump- 
ing station of the Peoples Natural Gas 
Company of Pittsburg. A Thomas me- 
ter is installed here for the continuous 
measurement of natural gas between 
the wells and the pumps. This meter 
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gives in the office of the pumping sta- 
tion a continuous graphical record as 
well as integrated values of the flow of 
gas through the line in which it is in- 
stalled, directly in standard cubic feet, 
at 15.025 pounds absolute pressure and 
sixty degrees Fahrenheit, although the 
pressure of the gas varies from 50 to 


200 pounds gauge, and the temperature — 


varies according to the weather condi- 
tions. 

This installation affords an unusual 
opportunity for checking the accuracy 
of the meter on account of the very 
wide variations in pressure and rate of 
flow of the gas through the line in the 
ordinary operation of the system, and 
also because there is installed at Bula 
a very complete and thoroughly cali- 
brated pitot-tube station, one tube of 
which is in the same line with the 
Thomas meter. The two meters can 
thus be run in series, although they are 
separated by about one and one-half 
miles of ten-inch pipe. Readings of 
pressure and velocity head are taken 
on the pitot tube every fifteen minutes 
night and day, and from these readings 
values of gas flow in standard cubic 
feet are obtained by the use of carefully 
prepared tables. As these tables reduce 
the pitot-tube readings to the same 
standard units in which the Thomas me- 
ter is designed to read, the results are 
directly comparable. 

The following is a summary of re- 
sults of tests conducted at the gas plant 
at Brave, Pa. 


Twenty-two-Hour Test, April 9 and 10, 1911. 
Total standard cubic feet of gas for 


twenty-two hours by Pitot Tube 8,784,800 
Total standard cubic feet of gas for 

twenty-two hours by Thomas Meter 8,764,000 
Specific heat of standard cubic feet 
of gas from analysis assumed for 

design icing is X55 08 oe KERTET EEE ESER S .02609 
Specific heat of standard cubic feet 


of gas from analysis of sample 
-taken during te8t.........0....000es .02609 


0.2% difference. 
Endurance Test April 17 to June 3, 1911. 
Total standard cubic feet of gas by 
Pitot: Tube ice veers s ec eee eek 337,546,182 
Total standard cubic feet of gas by 
Thomas Meter ............ cece ee eeee 336,732,018 


0.2% difference. 
These two tests, one for a compara- 
tively short period of time under quite 
steady conditions of flow, pressure, and 
temperature, the other for a long period 
under widely varying conditions, have 
proven conclusively that the Thomas 
meter will give direct results in stand- 
ard units continuously and automati- 
eally, under severe commercial condi- 
tions, that compare most favorably with 
those obtained by very careful and fre- 
quent observations on pitot tubes and 
the use of tables that have been very 


accurately checked by the most care- 
ful calibrations. 


Motor-Driven House Pump. 

One of the problems that often con- 
fronts the property owner in rural and 
suburban districts is a troublesome and 
more or less crude water system. The 
Vaile-Kimes Company, of Dayton, 
Ohio, are manufacturers of an electric- 
motor pump which, when installed 
with a compression, or pneumatic tank, 
makes an independent reliable auto- 
matic water system for all pur- 
poses. It pumps the water direct 
from the cistern, well, lake or stream 
into a tank under pressure and from 
there it is distributed to the house. 

In cities where water rates are high 
or where the pressure is low, and 
where homes are supplied with elec- 
tricity, the “V & K” pump forms an 
efficient and inexpensive means of wa- 
ter supply. It is of sufficient capacity 
to furnish the average suburban home 


MOTOR-DRIVEN HOUSE PUMP. 


with water under pressure for bath 
rooms, kitchen, laundry, ete. 

The power is obtained from a one- 
eighth-horsepower Westinghouse mo- 
tor, used so extensively for the opera- 
tion of small machines. 

The first cost of this outfit is com- 
paratively small considering its capa- 
city and efficient operation. The oper- 
ating expense is said to be very slight 
as the motor is so well designed and 
built that the cost of current consumed 
does not exceed two cents an hour. 

An automatic switch, governed by 
the water pressure in the system, con- 
trols the operation of the motor. This 
switch starts the motor automatically 
when the pressure falls to a given point 
and stops the motor when the maxi- 
mum desired pressure is reached. No 
attention is therefore required to keep 
up the water supply. The pump is 
belt driven and is equipped with an 
automatic belt tightener which keeps 
the belt always tight. A large air 


chamber makes the discharge smooth 
and uniform. 
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Submersible Electric Motor. 

As the outcome of a series of severe 
practical tests of the Macdonald sub- 
mersible electric motor, which have just 
been carried out at the engineering 
works of Messrs. Gwynne, Limited, 
Crisp-road, Hammersmith, in the pres- 
ence of a party of British and other 
government experts and engineers, 
something in the nature of a revolu- 
tion is promised in present methods of 
mine pumping and salvage work. In 
the history of electrical industry noth- 
ing perhaps is more remarkable than 
the evolution of the electric motor, the 
improvements in which have been con- 
sistent and continuous from Daven- 
port’s day up to the present time. The 
construction, however, of a motor which 
will go on doing its work equally well 
on land or sunk under water is a de- 
velopment which may fairly be de- 
scribed as creating a new era in this 
special branch of an industry which 
owes so much to patient scientific re- 
search and endeavor. 

The Magdonald submersible motor is 
at present made in three types, two for 
mining and salvage work, and a third 
for use on board ship. For the mining 
type it is claimed that it can be em- 
ployed for working coal-cutting ma- 
chines without the slightest risk of 
sparking, while with regard to salvage 
work it is urged that it opens up possi- 
bilities such as have never hitherto 
been contemplated and can be made the 
means of salving wrecked vessels, which 
under existing conditions, must be 
abandoned to the mercy of the seas. 
The demonstration at Messrs. Gwynne’s 
works of the type under trial amply 
justified these claims. Though sunk 
to a depth giving a very heavy pres- 
sure per square inch, it emerged with 
complete success from a test at once 
critical and exhaustive, the ten horse- 
power motor discharging 30,000 gallons 
-per hour to a height of thirty feet with- 
out a single hitch or mishap of any 
kind during several days of continuous 
observation. The action of the motor 
is direct and self-contained, and thus in 
its utilization on board ship suction 
hose and priming are dispensed with; 
while for mining use it promises to 
eliminate practically every source of 
danger. 

It is well known, of course, that ef- 
forts have been made for years ‘past to 
inclose motors with different types of 
castings so as to make them perfectly 
water-tight and, at the same time, air- 
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tight, but in every case hitherto, so far 

as is known, the heat generated has 

set up condensation and destroyed the 
armature. Thus until the advent of the 

Macdonald motor, there was no electric 

motor in the world, says the inventor, 

which could be satisfactorily worked 
under water. In the type A machine 
for mining work, the motor is connected 
to a centrifugal or other type of pump 
of any dimensions and on the same bed- 
plate or foundation, any sized air com- 
pressor can be fitted and connected 
with the motor. Air pipes can then be 
led to any part of the workings, how- 
ever distant, and the operation of a 
switch at the pit mouth will supply air 
to any particular place in the mine, al- 
though the motor and compressor may 
be many feet under water.’ At the same 
time the pumps can be kept running 
full bore. 

Under ordinary conditions the com- 
pressor can be utilized to work every 
kind of pneumatic rock or other drill- 
ing appliances, and will keep the air 
perfectly pure in confined spaces where 
there is the smallest possible outlet. 

Another important feature of this 
plant is that while hitherto it has been 
impossible to operate electric drills or 
other electric tools in damp or wet 
places, the new electric tools construct- 
ed with a smaller type of the submer- 
sible electric motor can be manipulated 
under running water or even entirely 
submerged, and will run direct from 
the main motor at any distance from 
it, a feature which will be easily rec- 
ognized as a great advance and im- 
provement on the present electric tools. 
The plant is placed at the bottom of 
the mine or in any convenient position, 
and the pump need have no lift, simply 
a delivery to the next stage. In all 
cases where possible, the pumping set 
and motor is submersed in water and 
therefore no suction hose is necessary, 
simply a delivery pipe, and no priming 
18 required. The pump being under 
water, is always primed ready to start 
Immediately the current is switched on. 

In a flooded mine it is only necessary 
to suspend the pumps by ordinary chain 
Slings from a tackle overhead and im- 
merse them a few feet under water. 
They require no staging or platforins. 
and there is no vibration. Extra lengths 
of delivery hose are connected up as 
the water is pumped out and the pump 
lowered down. The recent terrible col- 
liery disasters demonstrate the value 
of a machine of this description, 
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whereby pure air can be delivered to 
any part of the mine and the deadly 
gas pumped out at the same time. 

Then again, as already mentioned, the 
submersible motor can be employed for 
working the coal-cutting machines in 
mines without the slightest danger of 
any sparking arising from it. Both the 
motor and switches controlling the cut- 
ting gear are simply immersed in a tank 
of water, covered in to keep out the 
coal dust, and the whole arrangement 
placed on a trolley. 

Taking the hypothetical case of a 
large vessel standing on a rock-bound 
coast, exposed to the sea and full of 
water from end to end, the invention 
demonstrates in striking fashion the 
utilitv of the submersible motor as com- 
pared with the old system. The vessel, 
in normal circumstances, would be an 
apparently hopeless case for salvage, 
as it would involve duplicate sets of 
pumping plant, with the risk of their 
being washed away on the first ap- 
proach of bad weather. Submersible 
motors and pumps could be lowered 
down to any decks below water, placed 
in position by the diver, and worked 
from the dynamos of the salvage steam- 
er either alongside or from any distance 
away. In the event of bad weather 
coming on, it would be only necessary 
to disconnect the wires, and the pumps, 
being under water, well down in the 
hold of the ship, would be in compara- 
tive safety, and could be started again 
immediately the weather moderated 
simply by connecting up the wires. In 
the majority of cases it would only be 
necessary to suspend the pump from 
the steamer’s derricks and lower them 


‘into the water without coupling up any 


suctions. Pumping could be commenced 
immediately after one length of deliv- 
ery hose was attached, the whole oper- 
ation being performed in a few minutes. 
The pumping sets are also arranged for 
working from the ship’s dynamos if 
available, or from portable oil-driven 
dynamos on board the wrecked ship 

So far as mining work is concerned, 
the Macdonald motor is ealeulated com- 
pletely to nullify the agitation against 
the utilization of electricity in coal-cut- 
ting for the motor can be placed in a 
tank of water and attached to the ma- 
chine and, being submerged, wholly 
eliminates the possibility of sparking. 
In cases where mines are flooded by 
a sudden inrush of water which would 
render ordinary motors useless the Mac- 
donald machine would prove of ines- 
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timable value; while for affording aux- 
iliary pumping power in battleships, for 
electric boat-hoists, winches and cap- 
stans, and for delivering pure air to 
mines while pumping out deadly gases 
results of an equally satisfactory char- 
acter can be obtained. | 
——__—_+---¢@—_-____- 

Electric in Record Run. | 

An enviable record was made by an 
electric roadster in the recent Indiana 
State reliability run through four 
States, held for Indiana cars. The 
electric was entered by the Waverley 
Company, of Indianapolis, who fur- 
nish a graphic account of the trip. 

‘No advange preparations were 
made; no agents were sent along the 
line; no arrangements were made for 
charging. 

‘Half a day before the tour began 
a roadster was taken right out of the 
garage, equipped as it would have been 
for a run to the Country Club, given a 
slight extra charge of the batteries and 
sent on its way. 

‘“Terre Haute was the first stop, 82.5 
miles from Indianapolis. After an ex- 
tra charge the car went on to Paris, 
Danville and then to Decatur, making 
157 miles in a single run. Springfield, 
St. Louis, Quincy, Burlington and Dav- 
enport were reached without mishap to 
the car. 

‘‘A delay was caused at Davenport 
by an accidental disconnection in 
charging, but the Waverley caught its 
rivals at Dubuque. Here an extra 
charge was required, owing to the se- 
vere strain on the batteries, and the 
Waverley parted company with the 
rest of the cars at this point. 

‘“Between Dubuque and Rockford a 
heavy storm was encountered and the 
worst hills and roads on the route. 
The amperage draw often ran up to 
150 amperes for ten or fifteen minutes 
at a time, but the plucky drivers kept 
the car steadily plugging on its way. 

‘‘A short rest was taken at Chicago, 
and the trip to Indianapolis was cov- 
ered in twenty-three hours. The tots] 
running time of the tour was 124 hours, 
as compared with 73 hours for the 
swiftest of the gasoline cars that made 
the trip. | 

‘‘When the time spent in charging is 
taken into account, and when all the 
conditions of roads and weather are 
considered, it will be seen that this 
Waverley electric roadster has made 
a trip quite unparalleled in the history 
of automobile tours.”’ 
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Large Transformers. 


About two years ago the General 
Electrie Company shipped to the 
Great Western Power Company a num- 
ber of 10,000-kilovolt-ampere trans- 
formers, these units being the largest 
manufactured at that time. Since the 
installation of these units, other oper- 
ating companies have followed the ex- 
ample set by the Great Western Power 
Company and, at the present time, quite 
a number of transformers of this ex- 
ceptionally large capacity are in oper- 
ation at various places. 

Still larger units have recently been 
shipped by the General Electric Com- 


pany to the Shawinigan Power Com- - 


pany, at Shawinigan Falls, Canada. 
This shipment included four three- 
phase water-cooled units designed for 
operation at a frequency of sixty 
cycles, two of them having a normal 
load capacity of 14,000 and the remain- 


ing two of 12,500 kilovolt-am- 
peres. The 14,000-kilovolt-ampere 
transformers will step the poten- 


tial up from 6,600 volts to approx- 
imately 100,000 volts for long-distance 
transmission. All four transformers 
have the same overall dimensions, oc- 
cupying approximately 23 feet by 8.5 
feet floor space and being eighteen feet 
from the floor to the top of the high- 
tension terminals. The construction is 
exceedingly substantial, practically the 
only castings are the base and cover, 
the walls of the tank being made of 
steel plate. On account of the great 
weights necessarily dealt with, the sup- 
porting frame work of the coils and 
core is built up of heavy I-beams, the 
general appearance of the frames close- 
ly resembling the construction used in 
large locomotive frame work. 

These transformers were designed to 
withstand a high-potential test of 
270,000 volts from the high-tension 
winding to all other parts. Oil-filled 
entrance leads are employed and these 
also were subjected to this high-tension 
test. Although the striking distance 
of this test voltage in clear air is near- 
ly 2.5 feet, it is noteworthy that, when 
applied to these transformers after 
dark and with all lights turned out, 
no corona was visible. 

There appears to be no practical 
limit in the design of transmission 
transformers either from the stand- 
point of capacity or voltage, as both of 
these eonditions are limited by other 
features—the transmission lines being 
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the limit for potential and the trans- 
portation facilities for the size of the 
units. l 


—e 


A New Direct-Reading Ohmmeter. 

The instrument shown in the accon- 
panying illustration is an improved re- 
sistance-measuring apparatus for the 
rapid and direct measurement of resis- 
tances which fall within the range of 
the slide wire or Wheatstone bridge to 
a commercial degree of accuracy. It ful- 
tills the requirements of manufacturers, 
clectricians, testing engineers, and those 
who require an instrument giving re- 
sulte without calculation. The manip- 
ulation consists of closing the battery 
and galvanometer keys and rotating the 
index until the galvanometer indicates 
à balance. The unknown resistance 1s 


DIRECT-READING OHMMETER. 


then read from the scale without the 
necessity of referring to a table of val- 
ues. 

In order to give maximum accuracy 
multipliers are provided so that a bal- 
nce can be obtained in the mid-part of 
the scales for all resistances ordinarily 
measured in actual practice. 

A contained battery adapts it for 
portable purposes as well as bench use 
in manufacturing establishments and 
repair shops. The portable feature 
ankes this instrument applicable for use 
in car barns for checking resistances in 
the car circuits, ete. 

Provision is also made for connecting 
an external battery. The scale is en- 
gine divided on brass and is therefore 
not subject to the defacement of paper 
scales. The convemence of manipula- 
tion is very striking since it is only nec- 
essary to rotate the index to balance. 
This feature adapts it for use by those 


Vol. 59—No. 9 


not skilled in the use of Wheatstone 
bridges. 

The construction is substant ial 
throughout so as to insure permanancy. 
The galvanometer in the ohmmeter 18 4 
sensitive D’Arsonval type as used in the 
high-grade portable testing sets manu- 
factured by Queen & Company, Jne., 
Philadelphia, Pa., by whom this new 
ohmmeter is also made. 


— eoe 
Electrics versus Horses. 

According to the Elec-Tricks; a 
little monthly published by the General 
Vehicle Company, electric trucks 
saved something more than $10,000 a 
year for the White Express Company of 
New York and did better and more re- 
liable service. The figures, which ap- 
pear to have been carefully compiled, 
are worth studying. 

The magazine states that the five 3.9- 
ton trucks purchased by the company 
replaced twenty-five horses, the main- 
tenance of which cost $105 a day (in- 
cluding rent, feed, bedding, shoeing, 
stableman, veterinary, etce.); also ten 
wagons, with five men and five helpers 
at $21 a week, for one driver and one 
helper. On long routes, such as Coney 
Island, the two-ton truck replaces one 
wagon and four horses used in alternate 
daily relays. The figures on which the 


economies are claimed are as follows: 


HORSE-TRUCK EQUIPMENT. 
Former horse equipment, five electrics 


replacing 25 horses at $250 each..... $ 6,250.00 
Additional investment in horses to bal- 
ance ten-year life of electric (esti- 
mated life of each horse, four years). 7,812.50 
Total original investment.......... $14,062.50 
Interest at 4 per cent.......ssssssesess 625.00 
Depreciation at 10 per cent............ 1,406.25 
Ten trucks at $500 each.........-.56-. 5,000.00 
Interest at 4 per cent...........eeeeees 200.00 
Depreciation at 8 per cent..........-. 400.00 
Ten drivers at $16 per week........... 


Ten helpers at $5 per week..........-. 
Maintenance of horses at $1.05 per day 
each Greccio Hews Oe eek s Meenas eee 9,681.25 
Insurance (estimated) 350. 
Stable men, 4 at $10 per week aN 00 


oeree eee o 


Rent (estimated) 


Total ........ssase> ere eee $46,925.00 
This table includes no investment in or de- 
preciation of harness. 


ELECTRIC-TRUCK EQUIPMENT. 
Five electric trucks 


Sis te E EAN E ave was avs $20,000.00 
Depreciation at 10 per cent............ 2,000.00 
Interest at 4 per cent.......-...-0. eee, 800.00 
Liability insurance ........ cece ee eeee 500.00 
Fire insurance ...ccececec sere creer eene 190.00 
Five driver8S .6eee os bee 64 ee SNe sees 4,160.00 
Battery repairs and renewals.......... 1,900.00 
Tire repairs and renewals............- 1,875.00 
Chains, gears, bearings, etc........... 750.00 
Cürrent oie Sia Cs eee ae eas 2,000.00 
Battery MAN. ....ssessscssossroseseseos 730.00 
Assistant cersanit ena a a a aT 325.00 
Washer chase sues ible oes Sees eRe ee 162.00 
ONE <i gke Re dealer Naa oe he eee 1,000.00 
Lubricants duadin 06 stis eC rs EE Sore eee eo 45.00 
Total OSG cated en ee prs eeeee hee $36,437.50 


SoS RESO NSS Aa 
Swiss Water Power. 

It is stated that the horsepower ob- 

tained from rivers in Switzerland 

amounts to a greater total than in any 


other country. It is estimated at 1,200,- 
000 horsepower. 
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Feed-Water Regulator for Steam 
Boilers. 

A design of feed-water regulator for 
steam generators, of the type in which 
a float-controlled valve spindle operates 
or controls both the water inlet to the 
boiler and the steam supply to the feed 
pump, is shown in the accompanying 
sectional view. A represents the boiler, 
Ba chamber containing the water-regu- 
lator valve C, this chamber being sup- 
ported on a hollow block D secured in 

an opening in the boiler shell; E is s 
chamber attached to the block D inside 
the boiler, and having a pipe F leading 
from its bottom part and extending be- 
low the normal working level of the 
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FEED-WATER REGULATOR FOR STEAM 
BOILERS. 


water in the boiler; G is a spindle oper- 


ated by a float-controlled lever H to ac- 


tuate the valve C, when required, to ad- 
mit water from a branch feed pipe J 
past the valve C and through the hollow 
block D, chamber E, and pipe F, 
to the boiler. Over the chamber B, 
containing the water-regulator valve 
device C, is a second or auxiliary cham- 
ber K communicating, in this instance 
through a pipe L, with the steam inlet 
of the feed pump. The float-controlled 
valve spindle G is hollow and is con- 
nected at its upper end to a hollow ex- 
tension R, the lower end of which has 
formed integrally therewith the valve 
C, the upper end of the extension ex- 
tending upwardly into the auxiliary 
thamber K, and having secured thereon 
an annular cap or valve M controlling 
ports P in a casing O. Suitable ports S 
in the upper end of the extension R 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


place the interior of the valve M in com. 
munication with the steam space of the 
boiler through the hollow extension and 
hollow spindle, and the valve M has 
ports N therein to permit steam to pass 
to the upper side thereof to put the 
valve in equilibrium and thus enable it 
to be easily moved to cover or uncover 
the ports P. 

So long as the water level in the boil- 
er remains normal the annular cap or 
valve M is held in a position to main- 
tain the ports P closed and communica- 
tion between the steam space of the 
boiler and the pipe L, leading to the 
feed pump, is cut off. When the water 
level drops below the normal the valve 
spindle G is moved vertically upwards 
and, simultaneously with the opening 
of the valve C to admit water to the 
Loiler, raises the valve M and permits 
steam to pass by way of the ports P, 
chamber K, and pipe L to the feed 
pump, the volume of steam permitted 
to pass to the pump being regulated by 
the action of a float lever. 

With the arrangement described, 
which is the invention of Messrs. Lees, 
Bedford Street Brass Works, Halifax, 
the supply of steam to the feed pump is, 
it is claimed, efficiently controlled in 
proportion to the work the pump is 
called upon to do, and if no water is re- 
quired to be fed into the boiler the 


pump remains at rest. 
—_———__»—-—>____ 


Lamp Company Erects New Office. 

On or about September 1, 1911, the 
offices of the Sterling Electrical Manu- 
facturing Company, of Warren, O., will 
be transferred to the company’s new 
office building on West Summit Street. 
Every facility for handling with maxi- 
mum accuracy and dispatch, the exec 1- 
tive, clerical and correspondence work 
of a large and expanding incandescent- 
lamp business has here been provided. 

The sales force of the Sterling Com- 
pany, including the various district 
managers, the traveling representatives, 
and the home-office employees have 
been spending a most profitable week 
in their camp at Riverside Farm, on 
the Mahoning River, Warren. Daily 
conferences on the technical and com- 
mercial aspects of the incandescent 
lamp, interchanges of sales experiences, 
addresses by lamp manufacturing ex- 
perts and illuminating engineers, pres- 
ent as the company’s invited guests, have 
put the men in the best possible shape 
for the strenuous work of the coming 
season. 
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Fuel-Agitating Device for Gas Pro- 
ducers. 

A design of gas producer of the type 
in which the fuel is agitated during the 
operation of the apparatus by means of 
hollow arms extending diametrically 
across the producer and fixed to a ro- 
tary section of the shell, the burning 
of these arms being guarded against by 
means of water supplied to a tank on 
the apparatus casing, is shown in the 
accompanying cut. The cylindrical 
easing A is mounted on the ball-bearing 
B. The apparatus is driven through 
the worm-wheel C and worm D. The 
arms forming the agitator mechanism 
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GAS PRODUCER ARRANGED WITH FUEL- 
AGITATING DEVICE. 


in a rotatable cas- 
ing A, two or more hollow cast 
arms G, being arranged opposite 
each other and at different heights. 
The arms can likewise be arranged 
in such manner that their planes 
of rotation intersect, as shown in 
the drawing. The tube H passes 
through the grate K beneath which it is 
carried through the stuffing-box L and 
is mounted in the ball-bearing M. The 
cold water issues from the arms G into 
a water tank P, arranged concentrically 
with the shaft H, and from this tank 
the water passes by means of a pipe R 
into the second tank Q, the two tanks 
forming a gas-tight seal between the 
gas producer and the casing A. The 
arrangement is the invention of Gute- 
hoffnungshutte Aktienverein fur Berg- 
bau und Huttenbetrieb, Oberhausen, 
Rheinland, Germany. 


are arranged 
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The Acme Steam Engine. 

The Acme steam engine, formerly 
manufactured by the Rochester Ma- 
chine Tool Works, of Rochester, N. Y., 
and now by the Sterling Machine Com- 
pany, of Norwich, Conn., is one of the 
best known small steam engines on the 
market. It has been manufactured for 
the past twenty years and improved 
from time to time to meet the demands 
of the day for a rugged, simple and eco- 
nomical unit. The manufacturer has 
recently added several interesting feat- 
ures to this engine and a general de- 
scription is therefore timely. 

These engines are of the vertical two- 
cylinder single-acting inclosed type 
with a balance rocking valve, splash 
lubricated. They are built in three se- 
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ACME STEAM ENGINE. 


ries of sizes, the small series having a 
two and one-eighth, three, three and 
five-sixteenths and three and one-half 
inch stroke. These small engines are 
identical in external appearance. The 
middle series has a three and five-six- 
teenths, four, four and nine-sixteenths, 
and five by five-inch stroke. These four 
sizes are also identical in external ap- 
pearance and practically of the same 
weight. The large series of three en- 
gines is five, six and seven-inch, being 
also of the same external size and gen- 
eral appearance. This range of sizes 
covers all the applications to which 
these engines are especially adapted. 
Because of the extreme simplicity of 
construction, the type of valve which 
adjusts itself to wear, the large bear- 
ing surfaces which are thoroughly well 


lubricated at all times by a splash of 
oil, they “are especially well suited to 
drive mechanical stokers, for direct con- 
nection to small gear-driven pumps, for 
driving rock drills and small friction 
hoists, any variety of belt or direct- 
driven pumping machinery for con- 
tractors or irrigation purposes and for 
small plants such as laundries, cream- 
eries, etc. They have also been adopted 
in a number of instances to marine ser- 
vice such as lighting, driving ammonia 
compressers, ventilating fans, ete. 

The character of internal construc- 
tion is especially interesting, showing 
as it does the influence of automobile 
engine practice in many of the details. 
For example, the crank shafts are drop 
forged and ground to very accurate 
size, the connecting rods are of the pop- 
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governor is of a very simple type, con- 
sisting of four main pieces. The action 
of the weights is modified by means of 
a hardened roller which travels in a 
milled are. 

The whole of the governing mech- 
anism is contained in an oil pocket, only 


the pin to which the lower end of the | 


valve rod is connected being extended 
through. Also inasmuch as this mechan- 
ism is on the outside of the fly wheel, 
it is very readily gotter at. There are 
but two grease cups requiring atten- 
tion, all other surfaces being amply 
lubricated by the internal splash. Pro- 
vision is also made in the base of the en- 
gine for the elimination of the conden- 
sation which may collect and the leak- 
age from the valve-stem stuffing box 
falls down into the engine base through 


amme an.n 


E ae 


DIAGRAM OF ENGINE. 


ular I-beam section, bushed with bronze 
at both ends, the bearing cap on the 
erank-end being held in place by castle 
nuts and cotter pins as is common in 
automobile work. The piston rings are 
of the diagonal-cut type, two being 
placed above the wrist pin and one be- 
low. These rings are re-turned after 
cutting and ground to accurate size. 
The valve is a simple one-piece casting 
which is ground on the outside to fit a 
very accurately bored chamber and is 
fastened to the extended valve stem 
with a cross key in just the same way 
that the ordinary Corliss valve is fast- 
ened. A further point of considerable 
interest is the automatie cylinder re- 
lief valves which are built into the 
cylinder heads to relieve any water that 
might otherwise cause damage. The 


the vent pipe at the end of the engine. 
The entire series of engines are built 
with new and accurate jigs on the in- 
terchangeable plan. 

i — eee 

Chicago Telephone Employees 
Hold Picnic. 

Employees of District 41, plant de- 
partment of the American Telephone 
& Telegraph Company, held their first 
annual picnic August 20 at Dellwood 
Park, Ill. The event was most enjoy- 
able, being favored by ideal weather 
and large crowd. The athletic program 
featured strongly in holding the par- 
ticipants in a tenor of excitement and 
enthusiasm for the day. Special cars 
were provided for transportation from 
Archer limits to Dellwood Park and 
the ride was most pleasant. 
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COMMISSION NEWS FROM NEW YORK. 


(Special Correspondence.) 


The request of the New York Edison Company for a rehearing 
by the Public Service Commission in the case of its authorization 
of a bond issue of $50,000,000 by the Long Acre Electric Light & 
Power Company, of New York City, was refused by the Commission 
last week. This is supposed to remove the last obstacle in the way 
of the Long Acre Company going ahead under its comprehensive 
franchises to supply current on Manhattan Island for light and 
power. The Edison Company has announced its intention to take 
the question, however, to the courts, basing its opposition on the 
argument that another light company is not needed. 

The Long Acre Company is the owner of valuable franchises 
that have stood the tests of strong opposition and is today backed 
by able men and an abundance of foreign and American capital. 
Its new directors will be announced in a few days and plans for 
early and extensive service are being rapidly perfected. 


IMPORTANT DEVELOPMENTS. 


(Speciat Correspondence.) 


CALIFORNIA DEVELOPMENTS.—Officials of the Great West- 
ern Power Company state that the dam at Oroville will be completed 
by January, 1913, and that work will then start on the erection of 
three additional power plants representing a total investment of $15,- 
000,000. The additional plants will be located on the north fork of 
the Feather River at Butte Creek, Mosquito Creek and Bartlett’s 
Bar. All will have approximately the same capacity as the present 
plant at Las Plumas, making a total approximate production of 
500,000 horsepower. The four plants of the Great Western Power 
Company will be strung along the river for a distance of fifty miles. 

A WASHINGTON PROJECT.—The Pacific Power & Light Com- 
pany, of Spokane, plans to develop 1,000,000 horsepower by its hy- 
droelectric installation in the Columbia River at Priest Rapids, 
Wash., southwest of Spokane, at a cost of from $8,000,000 to $10,- 
000,000. It is estimated that eight years will be required to com- 
plete the work. The project includes the construction of an enor- 
mous dam across the river at the foot of the rapids, the face of the 
wall to be seventy-five feet in height, or equal to the drop of the 
Stream in a distance of nine miles; the building of the high-line 
canal of the Hanford irrigation plant, and the stringing of a net- 
work of transmission lines to supply power and light to a large part 
of eastern Washington. A wing dam, diverting part of the current 
of the Columbia River from the main channel into a power canal, is 
now furnishing power for the company’s electric plant at Priest 
Rapids, and the use of this method of development will be con- 
tinued until the large dam is in position. 


LIGHTING AND POWER. 


(Special Correspondence. ) 

KELLY, N. M.—The Germany mine will build an electric light 
and power plant. A. 

TENAHA, TEX.—C. C. Swindell has been granted an electric 
light franchise here. 

BAKER, ORE.—The Eagle River Electric Power Company is 
building a new power plant. A. 

WINTERS, CAL.—The Pacific Gas & Electric Company will 
reconstruct its entire system here. A. 

CONCONULLY, WASH.—The electric light plant here was re- 
cently completed and is now in operation. 

PAWHUSKA, OKLA.—This city has voted bonds for $10,000 to 
extend and improve the electric light plant. 

KIRKWOOD, MO.—This city is about to vote a $10.000 bond is- 
sue for electric light and water improvements. 

MUSCODA, WIS.—Muscoda has voted bonds for $5,000 for en- 
larging and repairing the electric light plant. 

PALMS, CAL.—By a vote of fifty-nine to four this town has 
voted to install an electric street-lighting system. A. 

CLARKSVILLE, ARK.—This city will soon vote on a proposi- 
tion to issue light bonds to the amount of $75,000. 
MASCOUTAH, ILL.—At a special election the proposition to 
raise $12,000 for a city lighting plant was carried. 
MINNEOTA, MINN.—J. H. Jonathan has been granted a fran- 
e to install an electric light plant. 
BROWNS VALLEY, MINN.—Bonds for $10,000 for the construc- 
of an electric light plant have been voted. 
conde SOUL, MONT.—The Missoula Light & Power Company is 

& the installation of a lighting system to cost $10,000. 
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GRANTS PASS, ORE.—The Golden Drift Dam Company will 
install a large hydroelectric plant on the Rogue River. A 


METROPOLIS, NEV.—The Pacific Reclamation Company, Salt 
Lake, Utah, will install an electric lighting system here. A. 


ELKHART, IND.—The City Council has passed an ordinance 
providing for underground wiring throughout the entire business 
district. S. 


BROWNS VALLEY, MINN.—At a special election held re- 
cently, bonds were voted in the sum of $10,000 for an electric light 
plant. 

SALT LAKE, UTAH.—Plans have been made for the con- 
struction of a hydroelectric power plant at Riverdale, near Ogden, 
Utah. 

LEWISTON, IDAHO.—The Nezperce Power & Light Company 
is making preparations to put a transmission line through the Lew- 
iston district. 

CHEHALIS, WASH.—The Washington-Oregon Corporation has 
completed its new power plant here, and placed it in service. The 
plant cost $75,000. A. 

VENICE, CAL.—An isolated power plant will be erected in con- 
nection with the new Polytechnic High School. N. F. Marsh, of Los 
Angeles, is the architect. A. 

TOWER, MINN.—Bonds for $18,000 have been voted for the 
construction of a hydroelectric plant, and this will probably be in- 
stalled in a short time. 5 

WAKARUSA, IND.—The Home Electric Company has been in- 
corporated with a capital stock of $15,000 by James E. Gall, J. E. 
Brelenbacher and others. | 

TOPEKA, KANS.—A number of improvements have been made 
in the local street-lighting system. New arc lights and a new trans- 
former have been installed. 

PAXTON, ILL.—Paxton is to construct a $17,000 electric light 
plant, having authorized the issuance of bonds for its construction 
and the purchase of machinery. 

POCAHONTAS, IOWA.—At an election held here to decide on 
an $11,000 bond issue for the purpose of building a municipal elec- 
tric plant, the proposition was carried. 

ANNISTON, ALA.—An effort is being made by Blue Mountain 
City, a mill town close to Anniston, to secure electric lights. The 
mayor is at the head of the movement. i 

SAN JOSE, CAL.—The Great Western Power Company has 
made application for a fifty-year franchise for a power system Cov- 
ering the entire county of Santa Clara. 

SALT LAKE CITY, UTAH.—An electric light and power plant 
will be installed in the new department store to be erected by 
F. Auerbach & Brothers on Third Street. A. 

LOGANSPORT, IND.—The lighting plant here was recently 
badly damaged by lightning. Generators and switchboards were 
burned out, leaving the town in darkness. 

DETROIT, MICH.—The Consolidated Light & Power Company, 
capitalized at $100,000, has been incorporated by J. L. Hudson, F. 
R. Poss and C. S. Abbott, all of Detroit. 

PHILADELPHIA, PA.—The Moberly Light & Power Company 
has been incorporated with a capital of $300,000 to generate and 
supply electricity for light, heat and power. 

ELY, NEV.—The Telluride Power Company, of Colorado, will 
build a 3,000-horsepower plant on Cleve Creek, near this city. Light 
and power will be furnished the mining camps. A. 

SACRAMENTO, CAL.—The Retail Merchants’ Association will 
install an electrolier lighting system in the business section. The 
city will take over the system when completed . A. 

STANTON, MICH.—The proposition to bond the city for $10.000 
to build a municipal electric lighting and water works plant was 
carried at a special election by a large majority. 

COLUMBIANA, ALA.—The Dixie Sanitorium, Land & Invest- 
ment Company, which acquired the franchise for a lighting plant, 
will construct a combination electric and ice plant. 

DEER RIVER, MINN.—The Everton Light & Power Company 
will erect a large electric light plant here. Work commenced a 
short time ago and will be pushed to completion. 

METALINE FALLS, WASH.—The Metaline Falls Light & Wa- 
ter Company was recently incorporated with a capital of $50,000 
by Lewis P. Larsen, Jens Jensen and H. W. Reading. 

AUSTIN, TEX.—The Bryan Power Company, of Bryan, has 
been chartered with a capital stock of $70,000. The incorporators 
are J. L. Lawler, H. T. Lawler and H. T. Lawler, Jr. 


CHICO, Cal.—The Northern Electric Company has acquired a 
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franchise, in the name of G. E. Springer, on Ninth, Oak and Fifth 
streets. Construction on this line will soon commence. 


MESKILL, WASH.—The State will install an electric light blant 
in connection with its new rock-crushing plant here. P. E. Robins, 
state superintendent of quarries, has the matter in charge. A. 


LOS ANGELES, CAL.—The Southern California Edison Com- 
pany has been awarded the contract for lighting the Hawthorn 
District of this city. The poles and wires will be put up at once. 


LOUISVILLE, KY.—The 10,000-kilowatt turbine of the Louis- 
ville Lighting Company was put in operation on August 18. The 
capacity of the plant is more than doubled by this recent addition. 


CORONA, CAL—The Southern Sierra Power Company of 
Riverside, has purchased the plant of the Corona Gas & Electric 


Company. Lower rates for lighting, it is said, will be established 
very soon. A. 


ELEPHANT BUTTE, NEW MEX.—W. E. Anderson, El Paso, 
Tex., has been awarded a contract for machinery and electrical 


equipment for the power house used in connection with constructing 
the dam here. 


SYRACUSE, N. Y.—Several hundred acres of land in Redfield, 
Oswego County, have been sold to the Niagara Power Company 


This land is to be used in connection with the development of power 
at Salmon Falls. 


TOWER, MINN.—At an election held recently the proposition 
to bond the city for $18,000 carried by a good majority, to build a 


hydroelectric plant at Pike River Falls to furnish electric light and 
power to this city. 


INDIANAPOLIS, IND.—The County Commissioners propose to 
abandon the county heating and lighting plant and are advertising 


for heat and current to heat and light the jail, court house and 
other county buildings. S. 


MEDFORD, ORE.—The residents of Griffin Creek have voted 
unanimously for the installation of a power line along Griffin 


Creek. This will supply light and power to the county rock quarry 
and to about forty farms. 


FRESNO, CAL.—The Pacific Light & Power Corporation of Los 
Angeles has filed articles of incorporation here, with capitalization 


of $40,000,000, in connection with its proposed power plans for de 
velopment on Big Creek. 


GARY, IND.—The Board of Public Works has granted a tw ante 
five-year franchise to T. B. Dean, of Chicago, for the constraction 


and operation of a central heating plant that will supply both busi- 
ness houses and residences with heat. 


WINONA, MINN.—The Winona Railway & Light Company, a 
subsidiary of the La Crosse Water Power Company, has been placed 
in the hands of a receiver. Howard Morris, of Milwaukee, Wis., 
was appointed receiver under bonds of $50,000. 


SACRAMENTO, CAL.—The North Sacramento Light & Power 
Company has been incorporated with a capital stock of $50,000 to 
operate in the Haggin Grant district. R. C. Waring, Marshall 
Diggs and M. N. Williamson are the incorporators. . A. 


KALMATH FALLS, ORE.—The Siskiyou Electric Light & Pow- 
er Company has awarded a contract to O. W. Sly, Dorris, Cal., for 
supplying poles for its new line between this city and Dorris. Con- 
struction on this transmission will commence at once. A. 


RUTLAND, VT.—The Rutland Railway, Light & Power Com- 
pany has begun work on a large dam on Mill River. The dam 
will be built of reinforced concrete and will impound water under 
sufficient head for the generation of 1,000 horsepower. 


SIOUX FALLS, S. D.—The Bennett Electric Light & Power 
Company has closed a deal whereby its interests have been trans- 
ferred to Frank Thompson and associates of St. Paul. The Thomp- 
son syndicate paid $80,000 for the company’s interests. 


SPOKANE, WASH.—The International Power & Manufacturing 
Company has been incorporated with a capital stock of $250,000 by 
Wilber Yearsly and Marton H. Gerry, Jr. A dam is to be built 
across the river and a power plant erected at Millwood. 


LOS ANGELES, CAL.—The Pacific Light & Power Company, 
of Los Angeles, has been incorporated by H. E. Huntington, W. G. 
Kerckhoff, K. Cohn, G. S. Ritton, Chas. Forman, A. M. Kemp and 
Howard Huntington, with a capital stock of $40,000,000. 


BILLINGS, MONT.—Work has been started on the construc- 
tion of the car line at Fourth Avenue North and North Twenty-eighth 
Street. The Council has enlarged the decorative lighting in the 
business district and will install 118 additional light posts. C. 


LOS ANGELES, CAL—The City Council has voted $10,500 
from the general expense fund for use in making plans and surveys 
for the power plants and transmission line along the aqueduct. 
Additional power sites, other than proposed in initial report, will 
be filed unon. 

TRINIDAD, COLO.—The Colorado Light & Power Company’s 
holdings have been sold at a receiver's sale to the Federal Traction 
Company of New York for $950.000. They were bid in by C. C. 
Chapelle of New York who announced that large extensions would 
be begun at once. 

LONG BEACH, CAL.—The power plant of the Southern Cali- 
fornia Edison Company, with an initial capacity of 15.000 horse- 
power, has been completed and will be placed in operation at once. 
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This plant, to date, has cost approximately $2,000,000. 
on the unit plan to provide for additions. 


EL CAJON, CAL.—Power is now received in this city from the 
new line of the San Diego Consolidated Gas & Electric Company, 
which has just been constructed through El Cajon valley from La 


Mesa to Lakeside. Many residences and stores are supplied with 
power for lighting. 


DETROIT. MICH.—Authority to organize has been granted to the 
Consolidated Light & Power Company by the State Railroad Com- 
mission. The stockholders in the company are J. L. Hudson, presi- 
dent; vice-president and general manager, Charles S. Abbott; secre- 
tary-treasurer, Robert Tannehill and F. R. Poss. 


SAN BERNARDINO, CAL.—The California-Nevada Power Com- 
pany has awarded contracts to Milliken Brothers, New York City, 
for 2,000 steel towers, and to the Aluminum Company of America 
for 1,175 tons of wire, for use in constructing its transmission line 
from Bishop to this city, a distance of 240 miles. A. 


GORDON, NEB.—Contracts were let recently to the Katz Craig 
Construction Company, the Johnson Electric Company and the Sun- 
derland Machinery and Supply Company of Omaha, for the con- 
struction of water and light plants and the installation of a sewage 
system. Bonds were sold to the amount of $25,000. 


MANHEIM, PA.—The Manheim Electric Light Company, which 
lights the boroughs of Manheim and Mount Joy, has been pur- 
chased by the Susquehanna Railway and will be operated by that 
company. Almost the entire amount of $50,000 in stocks and $50,- 
000 in bonds was held by C. S. Stover of Philadelphia. 


MOUNT VERNON, WASH.—The Stone & Webster Company 
has purchased the plant of the Mount Vernon Light & Power Com- 
pany at a price said to be $26,000. The plant will be augmented, 
and a local substation to serve the Bellingham-Mount Vernon In- 
terurban Railway erected. Robert Bowels will be local manager. 


FAIRMOUNT, W. VA.—A charter has been issued to the Pres- 
ton County Development Company of Cascade, which will furnish 
light and power to Masontown, Morgantown and Kingswood. Cap- 
ital stock is $100,000. The incorporators are Everhart Breirer of 


Morgantown, C. C. Clear, and A. W. Hawley of Masontown, Roy 
Clear and D. D. Davis of Cascade. 


BINGHAMPTON, N. Y.—At a meeting of the Board of Con- 
tract and Supply a contract was awarded to the Binghampton 
Light, Heat & Power Company to supply the city with flaming arc 
lights in the business portion, a number of enclosed arc lamps of 
a type similar to those now in use on the main thoroughfares and 
about 1,200 Tungsten incandescent lights for side streets. 


GALLIPOLIS, O.—The Gallipolis Gas & Coke Company, which 
controls the electric lighting system in this city, has gone into the 
hands of a receiver. R. P. Aleshire, of Huntington, W. Va., acting 
as trustee for the bondholders, brought the suit. The claim is made 
that the company has defaulted in the payment of interest on 


$30,000 bonds issue several years ago when the company took over 
the electric lighting plant. 


RUTLAND, VT.—Rice Brothers, of Granville, N. Y., have con- 
tracted with the Rutland Railway Light & Power Company for a 
supply of power for their quarry near Rutland. The electrical equip- 
ment will consist of a seventy-flve-horsepower motor with the neces- 
sary auxiliaries. The Rutland Railway Light & Power Company also 
will install a fifteen-horsepower motor in a mill now being built by 
the Old English Slate Company in the Scotch Hill district north of 
Fair Haven, and an eighteen-horsepower motor for a hoist in the 
Hampton Slate quarry plant about a mile south of Carvers Falls. 


SIOUX FALLS, S. D-H. M. Byllesby & Company, engineers 
and managers of public utilities, have purchased the property of 
the Sioux Falls Light & Power Company of Sioux Falls, South 
Dakota. This company owns and operates a waterpower plant on 
the Big Sioux River, reinforced by a modern steam auxiliary sta- 
tion, and serves the greater part of Sioux Falls with current for 
j transportation and power. Formal possession will be 
taken in a short time with N. C. Draper, formerly of Zanesville, O., 


a» manager. Improvements and extensions will be made to the 
property. 


DEFIANCE, O.—James M. Ashley, of Toledo, president of the 
Auglaize Power Company, announces that his company has secured 
a renewal of its contract with the state for the use of water power 
from the Grand and Lorimer reservoirs, for a period of twenty-five 
years, for a rental of $4,000 per year. In addition the company has 
filed a $25,000 bond to protect the state against loss by overflow. 
About $100,000 will be expended creating facilities for the collection, 
storage and transportation of water for use in dry weather. The 
company is now building an immense power plant and dam near 
this city to generate electrical power. H. 


FORT WORTH, TEX.—The Fort Worth Light & Power Com- 
pany has been incorporated at Austin, with a capital stock of $3. 
660.000. The concern will take over all the properties of the J. 
R. Nutt Company, it is stated, including the electric plants, dam, 
franchises, etc. Application for the charter was filed by W. A. 
Hanger. It authorizes the company to supply power for light and 
heat for fifty years. The directors of the new company are: J. R. 
Nutt, Cleveland, O.; George T. Reynolds, T. R. Yarbrough, W. C. 
Stripling. John P. King and A. J. Duncan. Forth Worth.; Geo. Hol- 
brook, J. H. Miller and D. W. Myers, Cleveland, O. 


It is built 
A 
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ELECTRIC RAILWAYS. 


(Special Correspondence.) 


REDLANDS, CAL.—The Pacific Electric Railway contemplates 
the construction of a line from this city to Highland. A. 


SAN FRANCISCO, CAL.—The Napa and Clear Lake Railway 
has beeen incorporated for $500,000 by C. W. Conlink, W. R. Rank 
and R. A. Morton. 


SAN FRANCISCO, CAL.—The Board of Public Works will have 
forty-three P-A-Y-E steel cars, constructed by contract for the Geary 
Street municipal railway. A 


SALT LAKE, UTAH.—The Utah Light & Railway Company 
has made application for a franchise for a street car line on Fif- 
teenth Street and North State Street in this city. 


PHOENIX, ARIZ.—The Salt River Valley Electric Company 
has applied for a franchise for an electric railway through certain 
streets of Phenix for a period of twenty-five years. 


SEBASTOPOL, CAL.—The Petaluma & Santa Rosa Railway 
Company has been granted a fifty-year franchise for a standard- 
gauge electric railroad along all streets in Sebastopol. 


SAN DIEGO, CAL.—The bid of the San Diego Electric Railway 
Company of $60,000 for a forty-two-year franchise over all of its 
lines in this city has been accepted by unanimous vote of the 
Council. 


SAN JOSE, CAL.—The San Jose Railroads have made appli- 
cation for a fifty-year franchise for a double or single-track stand- 
ard-gauge electric railway along Willows Street, Delmas and Lin- 
coln Avenues, San Jose, Cal. 


WOODLAND, CAL.—The preliminary surveys of the West Side 
Electric Railroad lines between Red Bluff and Woodland will be 
started at once, and Engineer Dozier expects to give his report to 
the executive committee within five months. 


TEXARKANA, TEX.—The Texarkana Electric Railway Com- 
pany is double-tracking its line from Hazel Street west to Elm 
Street, a distance of about half a mile. The company will make 
other important improvements to its property. D. 


ATTICA. IND.—The citizens of this city and community are 
working hard to secure the Kokomo, Frankfort & Western Traction 
line which rumor says wil] be extended from Frankfort to Dan- 
Ville, Illinois, to connect with the McKinley System. S 


HIBBING, MINN.—The Mesaba Railway Company will shortly 
let the contract for grading, etc., of its interurban Ane to connect 
the range towns. The cost of construction and equipment is esti- 
mated at $1,200,000. E. C. Thomas is engineer in charge. C. 


VINCENNES, IND.—The Vincennes Southeastern Interurban 
Railway Company is planning to build a new interurban station in 
this city. The company, which is building a traction line from 
Vincennes to St. Meinrod, in Spencer County, will also locate the 
machine shops in Vincennes, with car barns in Petersburg. , S. 


NORTH BEND, ORE.—The City Council has revoked the elec- 
tricrailway franchise held by the defunct Coos Bad Rapid Transit 
Company. A franchise will be granted to the C. A. Smith Company, 
which was awarded a franchise at Marshfield, and which plans for 
the construction of a line between the two cities. A 


TOMBSTONE, ARIZ.—F. M. Winters, Jacob Kleck, W. S. 
Furiss, Dr. J. M. Sweetman and C. C. Lewis are the incorporators 
of an electric railway line connecting Tombstone, Hotel in the 
Rock, Glendale, Pebria and other nearby points. The company 
a capital stock of $600,000 and will begin construction work 
at once. 


LOS ANGELES, CAL.—The construction of a broad-guage road 
from Homewood to Watts, for the Redondo line of the Pacific Elec- 
tric Company, is to begin at an early date. When this is completed 
the entire line from Homewood to Redondo will be changed into a 
proad-gauge road, so that cars can be operated through to Los 

ngeles. 


OKLAHOMA CITY, OKLA.—The Oklahoma Shawnee Railway 
Company has filed amended article of incorporation changing its 
name from Oklahoma-Shawnee Interurban Railway Company. The 
capital stock is $3,000,000 and the incorporators are H. A. Kroeger. 
Carlos Combs, M. E. Springer, A. R. Betlic and A. Cook, all of 
Oklahoma City. 


DALLAS, TEX.—The Dallas Southern Traction Company has 
filed its charter in the Secretary of State’s office in Austin and has 
a capital of $2,000,000. Its purpose is to construct, maintain and 
operate an interuban electric line between Dallas, Waxahachie and 
Ennis. The incorporators are Edwin B. Parker, J. H. Tallichet and 
David Daley, all of Houston. D. 

SACRAMENTO, CAL.—A traffic agreement has been made be- 
between the Santa Fe Railroad and the electric roads communicat- 
ing with the Sacramento Valley towns. The principal points bene- 
ftted are Lodi, Sacramento, Marysville, Yuba City. Gridley, Oro- 
ville and Chico. Woodland will shortly’ be benefited by the com- 
Pletion of the Sacramento-Woodland line now under construction. 

MOROCCO, IND.—The Indiana & Northwestern Traction Com- 
pany which is planning to build south from Chicago through 
Newton, Benton and Tippecanoe counties, has changed its original 
route so as to cut out Rensselear and touch Kentland instead. The 
Lawler brothers of Chicago own a large body of land in Newton 
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County, will give the right of way through this land and also con- 
tribute largely toward the construction of the road. S. 


VINCENNES, IND.—Of the subway elections held in three towns 
ships in Knox county, August 11, in aid of the construction of the 
Vincennes North and South Traction Company’s road, one was car- 
ried and two defeated. A similar election held in Sullivan County 
for the same purpose was likewise defeated. When this road is 
completed between Vincennes and Sullivan there will be continuous 
traction service between Indianapolis and Evansville. S. 


INDIANAPOLIS, IND.—The Indianapolis Traction & Terminal 
Company is pushing the work on its mammoth power house with 
a view of putting it in operation for State Fair week, September 
4. One big turbine generator has been installed in the new plant. 
This will produce almost unlimited power. This immense power 
plant is designed to furnish power for all the city cars and two 
divisions of the Terre Haute, Indianapolis & Eastern Traction 
system. S. 


TELEPHONE AND TELEGRAPH. 
(Special! Correspondence.) 


DELL RAPIDS, S. D.—The long-distance telephone line through 
Dell Rapids is being rebuilt. C. 


MARINETTE, WIS.—The Harmony Telephone Company ‘has 
been incorporated with a capital stock of $10,000. 


PASCO, WASH.—The Twin City Telephone Company will erect 
a new exchange plant here to cost about $30,000. 


HIBBING, MINN.—It is probable that the telephone trunk line 
to Alice and Brooklyn will be increased in the near future. C. 


KALAMA, WASH.—The Cowlitz Bend Telephone Company has 
been granted a franchise by the Board of County Commissioners of 
this county. A. 


GIBSON CITY, ILL.—The Gibson Home Telephone Company 
will rebuild its lines, the improvement calling for 12,000 feet of 
new cable. Z 


SPEARFISH, S. D.—The Nebraska Telephone Company is plan- 
ning to remodel its telephone service and will instal] an exchange 
in the Mathews Building. 


PESHTIGO, WIS.—Work has been started on the construction 
of two trunk lines for the Harmony telephone system from Har- 
mony Corners to Marinette. . C 


PINEVILLE, ORE.—The Oregon Central Telephone Company 
has been incorporated with a capital stock of $50.000, by Louis 
Doonar, C. R. Cook and N. W. Sanborn. 


JOSEPH, ORE.—The Wallowa County forest reserve, of which 
J. F. McClain is superintendent, will build a telephone line to the 
Rangers camp, a distance of fifteen miles. A 


BIG HORN, MONT.—The Big Horn Telephone Company, capi- 
tal $20,000, of which Charles Lee is secretary and treasurer, has 
been organized to construct a line to Custer, Mont. C 


ROCHESTER, MINN.—The Rochester Telephone Company has 
applied to the Council for a new franchise with a view of installing 
improvements at a cost of several thousand dollars. C 


LOS ANGELES, CAL.—In the city budget for operating ex- 
penses, 1911-12, adopted by the City Council, an appropriation of 
$92,855 is made for a modern fire and police telegraph system. A. 

FORMAN, N. D.—John Powers, Havana; A. E. Land, O. H. 
Gardner and E. M. Fijelstad, Forman, have incorporated the Farm- 
ers’ Rugland & Havana Telephone Company. The capital stock is 
$10,000. C 


LOS ANGELES, CAL.—The Pacific Telephone & Telegraph 
Company has made plans for the erection of new exchanges in the’ 
Moneta and Garvanza districts. A new station will also be erected 
at Long Beach. z 

LINTON, IND.—The Vicksburg Mutual Telephone Company, 
recently incorporated to build and operate a telephone system in 
Greene County, is in the market for material and equipment. O. 
D. Clayton is president. s 


KALAMAZOO, MICH.—The Independent Automatic Tele- 
phone Company has been laying conduits in this city. It is said 
that within another year there will be a new telephone company 
doing business in this city. 


HARRISBURG, PA.—The Farmers’ Interurban Telephone Com- 
pany, of Westmoreland County, was recently incorporated. It will 
establish a line connecting Irwin, Adamsburg, Arona and other 
towps. The company is capitalized at $5,000. 


COWEN, O.—The Cowen Telephone Company, of Cowen, has 
been incorporated to construct and operate a telephone line. The 
capital stock is $5,000. The incorporators are J. J. Hartley, J. C 
Kessler, B. F. Miller, A. G. Johnson and D. C. Hoover, of Cowen. 


MARSHALLTOWN, IOWA.—The Merchants’, Mechanics’ & 
Farmers’ Telephone Company has been organized and will let a 
contract in September for the construction of a modern exchange 
and the installation of a system. 


SAN ANGELO, TEXAS.—The San Angelo Telephone Company 
has started work on the laying of 20.000 feet of conduits under 
Cuadbourne Street, the main street of the city, which is to be paved 
snortly. The underground system will supply 12,000 phones. D. 
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KELSO, WASH.—The Coweeman Telephone Company will ex- 
tend its lines into the Shanghi valley. The poles are now on the 
ground and construction work will begin at once. 


BURTON, TEXAS.—The Burton Telephone Telephone Company 
is installing a telephone system with central office and switchboard 
here in order to give the rural lines connection with other lines 
entering Burton. Night service will also be installed. D. 


ELECTRICAL SECURITIES. 


A special stockholders’ meeting of the Pacific Light & Power 
Corporation has been called for October 9, for acting upon the ques- 
tion of increasing the bonded indebtedness, now $3,000,000; to $38,- 
000,000. The issue will be 35,000 bonds of the par value of $1,000 
each, five-year, bearing six per cent. 

As a sequence of the decision to retire $18,000,000 first mort- 
gage bonds of the Northwestern Elevated Railroad of Chicago upon 
their maturity, Sept. 1, the trustees of the company have author- 
ized a new first mortgage of $25,000,000. This mortgage must be 
held as part of the collateral security of the Chicago Elevated Rail- 
ways issue of $30,000,000 of five-per-cent three-year notes. 

A circular is being mailed to the Hudson River Power Com- 
pany’s bondholders announcing that a reorganization plan recently 
outlined to them by the protective committee headed by James R. 
Hooper, of Boston, has become operative through the approval by 
more than fifty-one per cent of the security holders concerned. This 
‘means an actual written consent to the plan has been received 
from considerably more than $5,000,000 of the outstanding bond 
issues of the eight Hudson River companies involved. 


CLOSING BID PRICES FOR ELECTRICAL SECURITIES ON THE LEADING EX- 
CHANGES AS COMPARED WITH THE PREVIOUS WEEK. 
' NEW YORK. 


Aug. 21. Aug. 14. 
Allis-Chalmers common RY , 


EEEE E E E E N eee 6% 63 
Allis-Chalmers preferred .....esssssssssosssseoseesasssesoeos 21 21 
Amalgamated Copper 22. ics eee esse eee weds Cade We wees essere 62 61% 
American. Tél: & Cables. icc ccc ikes Senne ee we be wade es ww oe e's 78% 78% 
American Tel. & Tel . e506 <64 634). b eh ahi $s 08e ca wo en Re wee es 134 134 
Brooklyn: Rapid Transit ......sessoerosssssssercsosesesosoese 76% 74% 
General Electric =< aides Fook 2c Goa 6b Wee el WK ea Oho eee es 154%, 154% 
Interborough-Metropolitan common............-.ccc cece ce ees 1514 16 
Interborough-Metropolitan preferred. ...... ccc cece ee ec ccuce 4314 42% 
Kings County Electric 29 


Mackay Companies (Postal Telegraph and Cables) common.. 83% 


83% 
Mackay Companies (Postal Telegraph and Cables) preferred. 74 74 
Manhattan Elevated cc 6.050.645 5480844 On bee wed Cha ow OES 135 135 
Metropolitan Street Railway.......... ccc cc ete terre eee eees 8 18 
New York & New Jersey Telephone .............e 2 ce eeeeee 103 103 
Pacific Tel. & Teli essa ie se was Se wens eae Sa ee ewe 40 3816 
U. S, Steel COMMONS « si05-0208 6 Gece toad HRS Rae shea ek ee kas S 73% 725, 
U. S. Steel preferred ............. er ee ee 115% 115% 
Western Union: soci eeu. 6 o.0i Hkh raan ws bat keen dO xo Re eke ees 75% 73% 
Westinghouse COMMON ...... cece ccc eee eee ee eee een eeenaeee 66 65 
Westinghouse preferred ........ ccc cece cece eet e cece ete anes 11514 118% 


*Last price quoted. 


BOSTON 

Aug. 21. Aug. 14. 
American Tel. & TGlig oc conn eats en Si eee RO Sr ee sew ees 134 134 
Edison Electric Hluminating .......... 0. cc ec cee eee eres 287 287 
General Electrit seres cee cnc ey beers ee se oie ee eae ROE 1543% 152 
Massachusetts Electric COMMON ...... ee ce ccc eee eee eee 20 20 
Massachusetts Electric preferred ........ ccc cee eet e eee e reese 90% 90% 
New England Telephone ¢ saci awics ver oh cer es ies 554 Vb one 149 149 
Western Tel. & Tel. COMMON... ...... ce cece ee ee ete cence eens 19 19 
Western Tel. & Tel. preferred. ....... cee cece cee ee tees 9614 96%. 

PHILADELPHIA. 

Aug. 21. Aug. 14. 
American Ratways). «205 ok04565 4 hb 4 ACS SS aio eS le we eae es 4445. 441% 
Electric Company of America 2... .... cc ccc cee eee ee eee eenens 117 107% 
Electric Storage Battery common ...c cece e cece et ecssecvces 52% 52 
Electric Storage Battery preferred. ...... cc. cece eee cece ences 55 55 
Philadelphia Electric ......s.ssosesosoessovoseassceoosseseenoo 17% 17% 
Philadelphia Rapid Transit ........sesesesssssesessssseosessss 23 2255 
Philadelphia Traction ....sesssessesessessesooesessesesseseee S6 Lg 8634 
Union: Traction 6465.60 ove erma TEEPEE yd Bone ene ead eae es 51% 50% 

CHICAGO 

Aug. 21. Aug. 14 
Chicago Elevated common cicvecsccsccecsvanescvecsssccseces 25 25 
Chicago Elevated preferred oo... cc ccc ccc cc wc merce ee tee eens 88 90 
Chicago Railways, SerieS Lice. cc cece ccc cee cece cern cccvcee 95 95 
Chicago Railways, Series 2.......ccscnccrcccccccenesnscccves 29% 291% 
Chicago SUDWAY. vk 5-00 sad 854 FTIR NOOR SE Ge we UO See UNS 27% 2% 
Chicago Telephone ss <u dence ee ea ee ve 66 eee Ne eas 4G eases 123 123 
Commonwealth BdlSOn 2... ccc cewececescccerevescesseseess 134 131 
National Carbon COMMON ....... cece cee cece reese tes eeees 100 111 
National Carbon preferred ..... cc cece cece eee eee e ee teeeee 117 117 


PERSONAL MENTION. 


F. A. SMOOT has been appointed district manager of the Moun- 
tain States Telephone & Telegraph Company at Provo, Utah. 


N. B. AYERS recently resigned his position as chief engineer 
of the Dayton Power & Light Company, of Dayton, Ohio, to organize 
the Ayers Engineering Company for handling power-plant engi- 
neering. 

©. BURTON SMITH. formerly with the Harrison, N. J., branch 
of the General Electric Company, has been appointed superintendent 


of the Toledo Lamp Works of the General Electric Company, at 
Toledo, Ohio. 


TRACY LYON, formerly with the Westinghouse Electric & Man- 
ufacturing Company in the capacity of assistant to the first vice- 
president, is now connected with the General Motors Company, of 
Detroit, Mich. 


J. E. POWELL, of Washington, D. C., has resigned his position 
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of chief mechanical and electrical engineer in the office of the super- 


vising architect, Treasury Department. Mr. Powell’s resignation 
was due to ill health. 


C. P. LINDSLEY, president of the Lindsley Brothers Company, 
Spokane, Wash., is making an extended inspection trip to the com- 
pany’s pole yards which are located in Northern Idaho, Northeast- 
ern Washington, and in British Columbia, at Nakusp on Arrow 
Lake. 

VICTOR R. DESPARD, who has been traveling the country 
wide for Pass & Seymour Company, Solvay, N. Y., will take charge 
of the company’s Chicago office. Mr. Despard has made many 
friends and he will prove a strong factor in the Company’s western 


organization. He will make his home in Chicago after the first of 
October. 


GEORGE V. W. INGHAM, for the past five years associated with 
Pass & Seymour Company, Solvay, N. Y., has left the position of 
manager of this company’s Chicago office to become associated with 
the Chicago office of the Bryant and Perkins companies. Mr. Ing- 
ham has been a very successful salesman and manager; he has a 


wide acquaintance throughout the field; is highly popular, and a 


host of friends and acquaintances will wish him success in his new 
occupation. 


GANO DUNN, who for some vears has been first vice-president, 
chief engineer and a director of the Crocker-Wheeler Company, has 
resigned from that company in order to accept an important engi- 
neering and executive position. Mr. Dunn will sail shortly for 
Europe to attend, as president of the American Institute of Elec- 
trical Engineers, the meeting, during the Turin Exposition, of the 
International Electrotechnical Commission, to be held on September 
7, 8 and 9, as well as the succeeding sessions of the International 


Electrical Congress. 
OBITUARY. 


M. ERNEST MERCADIER, formerly director of l’Ecole Poly- 
technique, of Paris, died on July 27. M. Mercadier was well known 
in electrical circles abroad, having been Director of Telegraphs 
during’ the siege of Paris, at which time he organized the military 
telegraph service. After the war he became professor of physics at 
Ecole Supérieure de Telégraphie, and in 1891 was made director 
of studies at l’Ecole Polytechnique, where he remained until 1903. 
M. Mercadier was a member of a number of foreign engineering so- 
cities and was the author of a number of technical works. 


DR. ISAAG ADAMS, well known for his work in electro-chemis- 
try, and his inventive ingenuity, died on July 24 at the age of sev- 
enty-five years. Dr. Adams was born in Boston and was of old 
Colonial stock, his father being Isaac Adams, inventor of the Adams 
printing press. He received his preparatory school education in 
Chauncey Hall school and entered Bowdoin College, graduating with 
honors in 1858. He then entered the Harvard medical school, and 
after his graduation from that institution went abroad for a post- 
graduate course in the School of Medicine in France. He early be- 
came interested in electro-chemistry and the inventive ingenuity of 
the family markedly manifested itself. He invented the method of 
nickel plating and, unlilke the average inventor, combined the busi- 
ness with the creative faculty, and pushed his inventions to a high 
degree of success. He became president of the United Nickel Plat- 
ing Companies in Boston and New York, and traveled extensively 


abroad in the interest of his companies, establishing branches in the 
principal European countries. 


NEW PUBLICATIONS. 


FRANCHISES OF ELECTRIC CORPORATIONS IN GREATER 
NEW YORK.—This report, prepared by Commissioner Milo R. Malt- 
bie, deals with the conditions and franchises of companies oper- 
ating in New York City. The records obtained are classified, and a 
careful analysis made of existing conditions. 


THE STRENGTH OF FLAT PLATES.—The question of the 
stresses in flat plates such as are used in tanks, bins, etc., is taken 
up at length, and numerous formulae derived. Results of the in- 
vestigations are given in the form of curves. The paper, of which 
the bulletin is a reprint, was prepared by T. A. Bryson, of the 
class of 1910, Rensselaer Polytechnic Institute. 


ELECTROLYSIS OF WATER PIPES IN CHICAGO.—The Chi- 
cago Bureau of Public Efficiency has just published a bulletin in 
which the question of electrolytic damage to water pipes, as found 
in the City of Chicago, is quite thoroughly dealt with. The state- 
ment is made that about two-thirds of the water pumped by the city 
is lost, and a large part of this loss is attributed to leaky water pipes, 
a condition brought about by electrolysis. A number of photographs 
have been reproduced to show the manner in which the pipes are 
affected and a considerable amount of interesting data is given. A 


folding map of the city indicates the places where stray current was 
found to be leaving the water pipe. 


MINERAL RESOURCES OF THE UNITED STATES, 1909.— 
The United States Geological Survey has published in two volumes 
its annual report on the “Mineral Resources of the United States 
for 1909.” Part I. consisting of 617 pages, gives the data and com- 
ments on the production of metals. Part II, with its 942 pages, 1s 
devoted to the production of the non-metals. This is the twenty- 
sixth annual report on the country’s mineral resources and this 
year is perhaps more complete than usual because in the com- 
Pilation of the data assistance was afforded by the Bureau of the 
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Census. This co-operation, however, resulted in some delay in the 
complete publication of the report. Advance chapters therefrom 
on copper, coal, etc., have been abstracted in these columns in earlier 


issues. 
i FOREIGN TRADE OPPORTUNITIES. 


(From Daily Consular and Trade Reports, issued by the Bureau 
of Manufacturers, Washington, D. C. In replying to the Bureau 
for information mention file number.) 


NO. 7181. ELECTRICAL MACHINERY.—An American consul 
in Asia forwards the name of a person in his district who wishes 
prices f. 0. b. Seattle, Wash., with the gross and net shipping 
weights, on the following electrical machinery: 250-kilowatt sixty- 
cycle alternating-current, three-phase, 2,000-volt generator; 100- 
horsepower sixty cycle alternating-current, three-phase, 1,000-volt 
motor; seventy-five-horsepower sixty-cycle alternating-current, three- 
phase, 1.000-volt motor; 250-kilowatt air-cooled step-up transformer, 
2,000 to 10,000 volts; 250-kilowatt air-cooled step-down transformer, 
10.000 to 1,000 volts; ten-kilowatt air-cooled step-down transformer, 
1,000 to 110 volts; twenty-kilowatt air-cooled step-down transformer, 
1,000 to 110 volts; 350-horsepower turbine to work under 50-foot 
head; ten-inch centrifugal pump, for raising water, sand, and fine 
gravel to a height of forty feet; pump to be lined with manganese 
steel and liners easily replaced; six-inch centrifugal pump, three- 
stage, for raising water to height of 200 feet. Instruments, switch- 
board, governors, wire, etc., will also be required. Prices on wire 
should be quoted per pound on aluminum and copper, as the cus- 
toms duty of eastern Siberia is high on all kinds of wire and is 
assessed according to weight, and as aluminum is considerably 
lighter it might prove more profitable to use it in place of copper. 


NO. 7186. ELECTRIC-LIGHT FIXTURES.—A firm in Ger- 
many informs an American consular officer that it wishes to be put 
in communication with firms in the United States manufacturing 
brass electric-light fixtures, especially those producing the smal] 
brass screw caps for holding the ordinary electric bulbs. 


NEW INCORPORATIONS. 


NEW YORK, N. Y.—The Salom Battery Company has been in- 
corporated with a capital of $10,000 by J. Hibberd Taylor, John S. 
Clement, Samuel D. Heed and Edward D. Palmer. The company 
will manufacture electric batteries. 


NEW YORK, N. Y.—The Buyer Electrical & Supply Company 
was recently incorporated by Maurice Hogler, Richard Buyer, 
Louis Goldin and Fred Kuehne. The capital is $5,000 and the com- 
pany’s purpose is to do general electrical work. 


ALBANY, N. Y.—The Davies Electric Company has been in- 
corporated with a capital of $5,000 by Ernest Rieck, William P. Da- 
vies, William T. Poole and Richard E. Ellis, all of Albany. The 
company will do electrical contracting work, etc. 


LEGAL NOTES. 


JUDICIAL NOTICE TAKEN THAT WIRES ARE DANGEROUS. 
—The Supreme Court of Michigan says that it may take judicial 
notice that it is a matter of general knowledge that electric wires 
of high voltage, even if insulated, are dangerous, and to be 
avoided.—Sweezo vs. Cheboygan Electric Light & Power Company, 
131 N. W. 125. 


NOT INTERSTATE COMMERCE.—The Supreme Court of 
Michigan holds that where a contract was made by a corporation 
of another state for the sale of lamps which contemplated the 
maintenance, within the State of Michigan, of an agency for the 
purpose of examining, repairing and replacing the goods sold for 
an indefinite period of time, and such an agency was maintained, so 
that it was not the case of a single transaction, within the state, 
accompanying or merely incidental to the business of selling 
goods and installing or setting them up for use, but was the 
case of conducting, within the state, a regular and continuous 
business in aid and furtherance of the general business of the 
company, the business so carried on, within the state, was not 
interstate in nature—Nernst Lamp Company vs. Conrad, 131 N. 


CALL TICKETS ADMISSIBLE IN EVIDENCE.—The Court of 
Civil Appeals of Texas holds, in a suit brought to recover damages 
for an alleged negligent failure to furnish a requested long-distance 
telephone connection, that the original call tickets kept by the de- 
fendant’s Operators on the night in question were admissible in evi- 
dence in the case, as a proper record containing the original neces- 
sary entries made by the defendant’s employees in properly carry- 
ing on its business. The court says that it sees no reason why the 
record of original entries of this kind should not be admissible in 
evidence just as the books of original entries of a merchant are 
admissible. Moreover when such records are shown to have been 
Properly kept and are properly identified, the court thinks that 
the entries therein would be admissible unaccompanied by the 
testimony of the operator who made them.—Southwestern Tele- 
Phone & Telegraph Company vs. Pearson, 137 S. W. 733. 


PRESUMPTION THAT WIRES ARE NOT INSULATED.—The 
Supreme Court of Appeals of West Virginia holds that if a person, 
at a place where he has a right to be, is injured by contact with 
an electric light wire, there is a prima facie presumption that the 
wire was not properly insulated, which presumption, unless re- 
butted, will establish negligence in the owner of the wire in failing 
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to have a properly insulated wire. An electric light company is 
bound to use a high degree of care to keep its wires safely in- 
sulated at places where persons may be lawfully in close proximity 
to them, and accidentally come in contact with them. For ex- 
ample, workmen have a right to be on any part of an iron bridge 
in necessary work in painting it, and an electric light company 
having its wires on the bridge must keep them properly insulated, 
so that such workmen coming accidentally in contact with the 
wires may not be injured thereby.—Runyan vs. Kanawha Water & 
Light Company, 71 S. E. 259. 


INDUSTRIAL ITEMS. 


EDWARD DARBY & SONS COMPANY, Philadelphia, Pa., is 
making a specialty of the manufacture of Pen-Dar tteel lockers and 
shop equipment. These lockers, which are described in the com- 
pany’s recently published catalog, are said to be fire-proof and thief- 
proof. For convenience in installation the lockers are made in 
units, groups or tiers. 


THE OHIO BRASS COMPANY, Mansfield, O., recently published 
the July-August number of the O-B Bulletin. Of special inter- 
est is an article on “Overhead Electric Practice in Mines. Several 
diagrams are included and reproductions of photographs show ex- 
amples of good and bad overhead construction. 


THE NATIONAL CARBON COMPANY, Cleveland, O., has pub- 
lished a booklet dealing with the question of commutator slotting. 
A number of devices for cutting mica from between commutator 
bars are shown and the importance of giving time and pains to the 
proper care of the commutator is especially dwelt upon. 


THE GENERAL VEHICLE COMPANY, Long Island City, N. 
Y., gives in the August number of Elec-Tricks, a table of the com- 
parative costs of operating an electric vehicle as compared with 
a horse and wagon. The figures compiled by the Denver Gas & 
Electric Light Company, show that while the cost of operation of 
an electric vehicle is only 8.5 per cent more than the maintenance 
of a horse and wagon, the electric does about 70 per cent more 
work. This company states that -it will make its delivery system 
exclusively an electric-vehicle one. 


CHARLES A. STRELINGER COMPANY, Detroit, Mich., has 
mailed copies of its revised catalog of the Brush electric lighting 
set. While the body of the catalog is practically the same as the 
former edition, an appendix of twenty-five pages of very good mate- 
rial has been added. This is composed of letters from customers 
or prospective customers with answers by the company, and aside 
from giving a great deal of information regarding the sets this is 
prepared in such form as to be very interesting reading. The 
catalog is well supplied with half-tone engravings and diagrams. 


THE LAGONDA MANUFACTURING COMPANY, Springfield, 
O., announces that its product, the Lagonda automatic cut-off valve, 
is the only valve which has been admitted to the Museum of Safety 
Devices, which is maintained in the Engineering Societies Building, 
39 West Thirty-ninth Street, New York. The valve, as described 
in recently issued circular matter, is so made as to close automati- 
cally if a break occurs on either side of the valve. The circular 
described some tests made at Washington in January, 1909, in 
which a four-inch valve was used, showing the reliability of the 
mecnanism. 

THE KEYSTONE ELECTRICAL INSTRUMENT COMPANY, 
Philadelphia, Pa., announces an important change which recently 
took place in its management. Richard P. Brown becomes president 
in place of J. Franklin Stevens, who resigned. J. W. W. Cornman 
will continue in the office of secretary. Mr. Brown has for a num- 
ber of years been president of the Brown Instrument Company, 
the oldest concern in the United States manufacturing pyrometers, 
and has had wide experience in the design and manufacture of 
scientific instruments. The companies are now in a position to 
manufacture practically any type of instrument. In addition to the 
works and office at Ninth Street and Montgomery Avenue, Pbila- 
delphia. an office will be maintained for the present at 311 WalJuut 
Street and branch offices of the Brown Instrument Company at 
Pittsburg and Chicago will now also handle a line of Keystone in- 
struments. 

THE H. W. JOHNS-MANVILLE COMPANY, New York, N. Y., 
is distributing its new electrical supplies catalogue No. 15, which 
contains over 400 pages, and illustrates and describes the electrical 
products of the company. The catalogue is very attractive in de 
sign, and contains many new additions to the already extensive 
line of electrical supplies, among which should be mentioned J-M 
fibre conduit, for telephone, lighting, railway and electrical pur- 
poses; J-M linolite system of illumination for general lighting, 
third-rail insulators, high-tension porcelain insulators, incandescent 
lamps and lighting arresters. A new solder known as Solderall 
is also described, consisting of a non-corrosive flux, combined with 
solder in paste form, and contained in collapsible tubes. The cata- 
logue should prove a ready reference book, assisting engineers in 
readily selecting “J-M” products, as it is well arranged and com- 
pletely indexed. 

THE WESTERN ELECTRIC COMPANY, Chicago, Ill, has 
issued a thirty-six-page bulletin entitled “The Selection, Instal- 
lation and Wiring of Interphone Systems.” This is the most 
complete and comprehensive bulletin ever written on the sub- 
ject of interior telephone systems and is illustrated with sixty- 
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six cuts and diagrams. Twelve different systems are described 
in this bulletin, and in it are also shown sets ranging from the 
No. 1327 type, a set used for two- to six-party, common ringing 
and common talking service, to the No. 1335 type, a set used 
for twenty-four station installations where selective ringing and 
selective talking are desired. This bulletin tells how to choose 
the best system for every conceivable service, and gives valuable 
information on the installation of the sets. The section of the 
bulletin describing the various methods of running and connect- 
ing cable, the method of installing the sets and forming the 
cable at the cable terminals, is especially valuable, as it is pro- 


fusely illustrated and shows just how the work of installation is 
to be done. 


THE GENERAL ELECTRIC COMPANY, Schenectady, N. Y., has 
issued a publication on the subject of motor-generator sets. This 
bulletin, No. 4849, contains brief descriptions of generator sets of 
different styles and sizes. These sets are made up of various com- 
binations of alternating and direct-current generators and motors, 
and range in capacity from ninety-five kilowatts to over 7,000 kilo- 
watts. A bulletin, No. 4508, on the subject of single-phase repulsion 
motors has been issued replacing a former publication. Bulletin 
No. 4866 replaces all previous bulletins devoted to the Thomson 
horizontal edgewise instruments for switchboard service. In bulle- 
tin No. 4867 are described and illustrated electric locomotives for 
switching and light freight service, varying in weight from twenty- 
two to thirty-five tons, according to the service requirements and 
type of electrical equipment employed. The electrical equipment of 
these locomotives is of medium capacity, arranged for slow speeds, 
and it is essential that the design be as simple as possible and that 
all parts should be readily accessible. In general, the equipment 
comprises four fifty-horsepower motors and Sprague-General Elec- 
tric Type M control. Where two locomotives are operated together, 
multiple-unit cable couplings are supplied. In bulletin No. 4868 are 
illustrated and described rotary converters for railway and lighting, 
in capacities ranging from 25 to 2,500 kilowatts. The bulletin illus- 
trates also a portable substation in which a converter is installed. 
Bulletin No. 4872 describes an outfit manufactured by the General 
Electric Company for the purification of transformer oil of all 
kinds, crude petroleum for oil-fired furnaces, insulating varnish and 
japan, benzine used for cleaning purposes, transformer oil used for 
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impregnating insulating pressboard and wood, cylinder oil used in 
certain type of electrical apparatus, and viscous insulating com- 
pounds. The apparatus consists of a revised and remodeled design 
of the best type of filter press available, a pump, and a motor for 


driving. All are mounted on standard steel “I” beams which form 
skids and greatly facilitates handling. 


DATES AHEAD. 

Institute of Operating Engineers. First annual convention, 
New York City, September 1-3. 

Old Time Telegraphers’ and Historical Association and the 

United States Military Telegraph Corps. Thirtieth annual reunion, 

Atlantic City, N. J., September 5-7. 


Central Electric Railway Association. 
dar Point, Ohio, September 5-8 


Pennsylvania Electrical Association. 
neaut Lake, Pa., September 6-8. 


International Association of Municipal Electricians. 
convention, St. Paul, Minm, September 12-15. 


Vermont Electrical Association. Annual meeting, Lake Dun- 
more, Vt., September 13-14. 


International Municipal Congress and Exposition. 
September 18-30. 


Northwest Electric Light and Power Association. 
vention, Spokane, Wash., September 21-22. 


American Electrochemical Society. Twentieth general meeting, 
Toronto, Canada, September 21-23. 


Illuminating Engineering Society. Annual convention, Chicago, 
Ill., September 25-27. 


American Mining Congress. 
cago, Ill., September 25-30. 
American Electric Railway Association and affiliated associa- 
tions. Annual convention, Atlantic City, N. J., October 9-13. 


Association of Railway Electrical Engineers. Annual conven- 
tion, La Salle Hotel, Chicago, November 6-10. 


National Electric Light Association. 
Seattle, Wash., June 10-14, 1912. 


Annual convention, Ce 
Annual convention, Con- 


Annual 


Chicago, Ill., 


Annual con- 


Thirteenth annual meeting, Chi- 


Next annual convention, 


RECORD OF ELECTRICAL PATENTS. 


Issued (United States Patent Office) |August 15, 1911. 


1,000,384. MOTOR-STARTING SWITCH. Fred G. Dustin, Minne- 
apolis, Minn. Filed Feb. 6, 1911. Has an intercepting device 
operative to interrupt the movement of a contact carrier and 
hold it with the motor-lead contact temporarily en,aged with 
the starting contact, and an operating handle for the contact 


carrier movable to set this in an operative position but return- 
able independently. 


1,000,389. INSULATOR BRACKET. Charles G. Ette, St. Louis, Mo., 
assignor to Ette Investment Co., St. Louis, Mo. Filed Aug. 31, 
1910. Comprises an approximately yoke-shaped member having 
the central portion of its cross web widened so as to afford a 
substantial bearing for the member on the support which it 
embraces, means on the member for carrying the insulator, and 


a hinged or pivotally mounted strap that closes the open side 
of the member. 


1,000,392. MAGNETIC SEPARATOR. Eugene J. Feeley. Fairfield, 
Conn. Filed Feb. 18, 1911. The material to be separated falls 


on a belt which passes around a wheel provided with electro- 
magnets. 


1.000.396. APPARATUS FOR PRODUCING ELECTRIC OSCILLA- 
TIONS. Roberto Clemens Galletti. Rome, Italy. Filed Dec. 4, 
1908. An oscillatory circuit has inductances and capacities con- 
nected in series, spark gaps between the terminals of two or 
more of the capacities. and means whereby a discharge taking 
place in one spark gap increases the difference of potential be- 
tween the electrodes of another spark gap, inducing a dis- 
charge of the latter and thus causing a continuous progression 
in the discharge of the several capacities. 


1.000.397. PRODUCTION OF CONTINUOUS WAVE-TRAINS BY 
MEANS OF PRIMARY SPARK-CIRCUITS. Roberto Clemens 
Galletti, Lyon, France. Filed June 24, 1910. An oscillatory 
system of circuits comprising in combination a plurality of spark 
gap circuits having a common inductance, a common condenser, 
and each a separate condenser with an armature in common 
with the common condenser, and means whereby the resulting 
capacities of each spark gap circuit may be charged. 


1,000,401. SIGNALING SYSTEM FOR RAILWAYS. Henry W. 
Griffin, New York, N. Y., assignor to the Union Switch & Signal 
Co., Swissvale, Pa. Filed Sept. 21, 1908. Comprises an inter- 
locking relay controlling the motor circuit, and circuits con- 
trolled by the movement of a train over track sections to oper- 
ate the relay to clear the indicator when a train moves past it in 


one direction and to leave it at danger when a train moves past 
it in the opposite direction. 


1,000,402. SIGNALING SYSTEM FOR RAILWAYS. Henry W. 
Griffin, New York, N. Y., assignor to the Union Switch & Signal 


Co., Swissvale, Pa. Filed Sept. 21, 1968. An electric block sys- 
tem. 


1,000,418. SHIPPER-RELEASING MECHANISM FOR ELECTRIC- 
ALLY CONTROLLED WARP STOP MECHANISM. Charles D. 
Lanning, Boston, Mass. Filed Dec. 30, 1905. Consists of a mag- 
net secured to the loom-frame, an armature therefor, means, con- 
nected with the armature which act directly to release the ship- 
per when the armature is operated, drop-bars normally sup- 
ported by the warp-threads, a pair of terminals of opposite polar- 
ity, in proximity to the drop-bars and adapted to be connected 
by the fall of a drop-bar when released by a warp-thread, an 
electric circuit which includes the magnet and terminals, and 
a cut-out for the terminals which is operated by the magnet 
when the circuit is closed by a drop-bar. 

1.000.421. PRIMARY ELECTRIC BATTERY. George A. Lutz, 
Plainfield, N. J. Filed May 29, 1909. The combination of an 
insulating block provided with a gain, a depolariing plate co- 
acting with the gain, a positive electrode supported adjacent 
to the plate, and a frame for the plate supported by the block. 

1.000.440. ELECTROMAGNET COIL. Frederick W. Reeves, Pitts- 
burg, Pa. Filed Dec. 28, 1909. A coil having the turns formed 
into a series of steps, each individual step having a different 
resistance, the step offering the least resistance being the in- 
nermost turns, the coil winding being in the same direction 
throughout its entirety. 

1.000.452. COMBINED LAMP AND SHADE HOLDER. James 
Stoddart, Newark, N. J.. ¿3signor to the Enos Co., New York, 
N. Y. Filed May 31, 1911. The incandescent lamp is held in 
the shade in such a way as to he easily adjustable. 

1,000.471. ELECTRIC LAMP. Sayaiuel P. Wilbur. Pittsburg. Pa., 
assignor to Nernst Lamp Co. Filed Sept. 14, 1909. A bifurcated 
hook secured to a support-base has a light-emitting member de- 
tachably secured to it at one end, a bifurcated hook detachably 
secured to the opposite end of said light-emitting member and 
means for vieldinglv mounting the latter hook on said base. 

1,000,482. ELECTRICAL THERMOSTAT. William P. Allen, Moon 
township. Allegheny County. Pa. Filed July 11, 1910. An air- 
tight chamber is made with heavy walls so that sudden in- 
creases of temperature do not expand the enclosed air. Witb a. 


August 26, 1911 


slow increase the expanded air raises a diaphragm completing 
an electric circuit. 


1,000,488. PARTY-LINE TELEPHONE SYSTEM. William M. 

” Bruce, Jr, Springfield, O., assignor to the American Automatic 
Telephone Co., Rochester, N. Y. Filed Aug. 16, 1907. The com- 
bination with the rotating step-up and selector device operated 
by a single stroke of an operating lever and adapted to send 
electrical impulses of different characters over the line con- 
necting the several stations, and automatic ringing devices also 
connected to the rotating device adapted to close a circuit with 
an alternating-current supply across the line when the device 
has made a complete movement. 


1,000,493. INSULATOR FOR ELECTRIC-RAILWAY CARS. John 
Christensen, Evans City, Pa. Filed Sept. 27, 1910. An insu- 
lating bushing surrounds the exterior portion of the bolt and 
extends into a casing, having a flange on its end within the 
casing. An insulating body in the casing surrounds the head 
of the bolt and rests upon the bushing flange. 

1,000,499. TELEPHONE TRANSMITTER. William W. Dean, Ely- 
ria, O., assignor to the Dean Electric Co., Elyria, O. Filed Apr. 
24, 1908. Comprises a casing, carbon resistance-varying means 
supported from the casing and adapted to form part of an elec- 
tric circuit and means to increase the resistance of the varying 
means when the flow of current is increased. 

1,000,535. INSULATOR. Louis McCarthy. Boston, Mass. Filed 
Feb. 26, 1909. An insulator is composed of two members re- 
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1,000,421.—PRIMARY BATTERY. 


1,000,396. —ELECTRIC OSCILLATION APPARATUS. 
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sembling the member of a loosely fitting ball and socket joint. 
The space between the members is filled with an insulating 
material, making a solid piece. 

1,000,536. ELECTRIC-SWITCH-OPERATING ROD. Charles R. 
Meston and Herbert I. Finch, St. Louis, Mo., assignors to Emer- 
son Electric Manufacturing Co., St. Louis, Mo. Filed July 6, 
1910. Has a sleeve screwed at one end and is threaded at its 
opposite end to engage a switch spindle, a collar being slidably 
mounted on the sleeve, and a spring surrounding the sleeve and 
engaged between a portion of it and the collar. 


1,000,572. SIGNALING APPARATUS. George F. Atwood, East 
Orange, N. J., assignor to Western Electric Co., Chicago, Il. 
Filed Feb. 26, 1906. A closed apparatus case contains the tele- 
phone apparatus, ringing apparatus, etc. 

1,000,580. ILLUMINATING DEVICE. Henry V. Chamberlain, So- 
merville, and Alfred E. Troop, Roxbury, Mass., assignors to Wil- 
liam Gray, Amesbury, Mass. Filed June 4, 1909. An illumin- 
ated-sign device for automobiles, etc., in which the lights are 
Placed in a casing back of a transparent sign. 


1,000,601. INK-WRITING TELEGRAPH REGISTER. Benjamin 
Hurd, Nutley, N. J. Filed Dec. 16, 1907. Combines a tape-feed- 
ing mechanism, an inking element, an ink well, a wick for car- 
Tying ink from the well to the element, and means for shifting 
the element against the tape upon closure of the circuit. 


1,000,608. ELECTROLYTIC APPARATUS. Jeannot W. Kenevel, 
Philadelphia, Pa., assignor to William H. Mitchell, Media, Pa., 
Frank W. Tussey, Camden, N. J., and John R. Bonine, Phila- 
delphia, Pa., trustees. Filed Sept. 22, 1910. Comprises a cham- 

r having a porcelain lining, several hoods for covering sec- 
tions of the chamber, several sets of electrodes, and conducting 
means whereby a set of electrodes is supported in the chamber 
by each of the hoods. 


toot WIRING SYSTEM FOR AUTOMATIC TELEPHONE-EX- 
aoe: Frank R. McBerty, New Rochelle, N. Y., assignor 

i Seba Electric Co., Chicago, Ill. Filed Aug. 16, 1909. The 
men aton with two pairs of line wires forming in part two 

o ia telephone circuits, and switching mechanism adapted 
ale as the circuit of said line wires to other lines, of two 
conduct parallel conductors each set comprising two pairs of 
eqs ors connecting the switching mechanism in circuit with 
dido o pairs of line wires respectively, one of the pairs of con- 

rs in one of the sets being connected in circuit in reverse 
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order to that of the other pairs in said sets, so that cross talk 
between the telephone lines is prevented. 


1,000,679. SUPPORTING AND PROTECTING DEVICE FOR THIRD 
RAILS. George S. Inman, Chicago, Ill., assignor of one-half to 
George C. Waterman, Chicago, Ill. Filed Oct. 2, 1908. Com- 
prises laterally arranged sections of reinforced concrete which 
are adapted to be fitted over the rail and are provided with 
longitudinally arranged grooves or recesses at their meeting 
edges which are adapted to be filled with a binding material to 
bind and seal said sections. | 


1,000,717. FLAMING-ARC CARBON. Wallace T. Conn, Lakewood, 
Ohio, assignor to National Carbon Co., Cleveland, O. Filed Mar. 
29, 1549. Has an aluminum resistance-reducing wire extending 
lengthwise therethrough and enveloped by the material thereof, 
the wire having a portion projecting from one end of the elec- 
trode, the projecting portion being fiattened and bent back 
against the side of the electrode. 

1,000,721. DIVING HELMET. Anton Cypra, Worcester, Mass. Filed 
Oct. 26, 1910. Serial No. 589,173. An electric fan operated by 
a storage battery or an external source of current supplies 2 
current of air from a tank connected to the diver’s helmet. An 
electric light is connected to be operable from an external 
source or the batteries. A switch is so placed as to be ac- 
tuated by the diver’s teeth. 


1,000,776. DYNAMO ELECTRIC MACHINE. Joseph L. Burnham, 
Schenectady, N. Y., assignor to General Electric Co. Filed Apr. 


= ~ ~ —— 
qe RS OO 


1,000,779. TROLLEY-CONTROL SYSTEM. 


12, 1909. Renewed Jan. 26, 1911. A variable-voltage self-ex- 
citing commutator machine has main brushes displaced from 
electrical degrees, an auxiliary brush intermediate the main 
each other by substantially 180 electrical degrees, an auxiliary 
brush intermediate the main brushes, means for maintaining 
a substantially constant induced armature voltage between the 
auxiliary brush and one main brush, and means for varying 
the induced armature voltage between the auxiliary brush and 
the other main brush. 

1,000,779. TROLLEY-CONTROL SYSTEM. Frank E. Case, Sche- 
nectady, N. Y., assignor to General Electric Co. Filed Aug. 24, 
1910. Pneumatic means are used for retracting the trolley in 
case of overload; these being put in operation by the action of 
an electromagnet. 

1,000,794. SIGN HOLDER FOR TELEPHONE-DIALS, Roy Han- 
more Gerard, Berkeley, Cal. Filed Nov. 23, 1910. A sign holder 
is attached to the stationary part of the finger dial of an au- 
tomatic telephone. 


1,000,795. TELEPHONE TRANSMITTER. Felix Gottschalk, New 
York, N. Y. Filed Aug. 11, 1910. Has a metallic block provided 
with a rearwardly opening socket and connected with one of the 
electrodes, the transmitter casing having an apertured portion 
rearwardly in line with the socket, and the terminal tip of the 
telephone wire adapted for insertion through the apertured rear 
portion of the casing for a slip fit engagement in the socket. 


1,000,805. ELECTRIC FURNACE. Alois Helfenstein, Vienna, Aus- 
tria-Hungary. Filed July 21, 1910. A vertical longitudinally 
disposed electrode is placed between the two girders at the top 
of the furnace at the entering point of the charge. The second 
electrode extends along the bottom of the furnace. 


1,000,825. CONDUIT CREEPER. Henry G. Lehman, Windber, Pa. 
Filed Nov. 6, 1909. Is provided with releasable conduit-engage- 
ing means consisting of a laterally disposed gripping jaw, 
pivoted intermediate its ends, and a shiftable cam co-operating 
with the inner end part of said jaw. 


1,000,838. ELECTRICAL FURNACE. Hans Nathusius, Friedens- 
hutte, near Morgenroth, Germany. Filed June 24, 1909. Com- 
prises a hearth, electrodes projecting thereinto, a transformer 
co-operating with one of the electrodes, one terminal of the 
primary and secondary coils of the transformer being elec- 
trically connected to the electrode. 


1,000.846. MEANS FOR COOLING DYNAMO ELECTRIC MA- 
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CHINES. Herman Roos, Berlin, Germany, assignor to General 
Electric Co. Filed Dec. 8, 1909. A stationary laminated core 
body has radical inlet and outlet ventilating spaces and axial 
channels connecting the spaces and a casing having axially ex- 
tending inlet and outlet chambers which are distributed alter- 
nately about the periphery of core body. Space blocks in the 
ventilating spaces form channels separated from each other, 
the channels in the inlet spaces connecting with the inlet cham- 
bers and the channels in the outlet spaces connecting with the 
outlet chambers. 

1,000,847. BURGLAR ALARM. Gustavus A. Sabine, Robinson, Md. 
Filed Aug. 5, 1910. Combines a normally open main circuit 
and devices for closing this at regular intervals, the devices 
including a pivoted weighted arm, a revolving disk with which 
one end of the arm contacts, the disk being provided with a 


cut-away portion to allow the arm to drop, and means for rotat- 
ing the disk. 


1,000.848. STARTING AND SPEED-REGULATING RHEOSTAT. 
Frank J. Seabolt, Schenectady, N. Y., assignor to General Elec- 
tric Co. Filed Jan. 24, 1910. Comprises a starting and a speed 
regulating resistance, a pivoted controlling arm for first start- 
ing the motor by a movement in the opposite direction. a no- 
voltage magnet, and means controlled thereby for causing the 
arm to be movable with a ratchet movement when it reaches 
the speed-varying position. 

1,000,854. TROLLEY WHEEL. Lewis J. Tetlow, Holyoke, Mass., 
assignor to New England Trolley Wheel Co., Holyoke, Mass. 
Filed May 4, 1909. An iron trolley wheel has a trolley-wire 
bearing portion of a better conducting metal, other parts of the 


electrical path also being made of better conducting material 
than the wearing parts. 


1,000,934.—_PROTECTIVE DEVICE. 


1,000,864. MOTOR-CONTROL APPARATUS. David Wald, Otto C. 
Britsch, and Max Taigman, New York, N. Y. Filed Apr. 15, 


1911. A series of contacts connected to resistance coils are at- 
tached to a plate. The movement of a switch arm makes and 
breaks the connection between a pivotally mounted bar and the 
main contact. 

1,000,871. IMMERSION HEATER. Gilbert C. Young, Oceano, Cal. 
Filed Aug. 9, 1910. Comprises a cylindrical body formed ef 
two semi-cylindrical members of non-conducting material, each 
of said members having two parallel channels on its inner face, 
and two longitudinal grooves. Electrodes extend in the chan- 
nels, connecting the wires in the grooves to the electrodes, and 
a casing surrounding the electrodes and the adjacent end por- 
tion of the cylindrical body hold the members of the cylindrical 
body together. 

1,000,895. RELEASING DEVICE. Everett D. Chadwick. Winches- 
ter, Mass. Filed Oct. 8, 1906. An electromagnet trips a trigger 
releasing a rope which is attached to a rope-securing means. 

1,000,902.. CALLING DEVICE FOR ELECTRICAL EXCHANGE 
SYSTEMS. Alfred H. Dyson, Chicago, Ill., assignor to Kellogg 
Switchboard & Supply Co. Filed Feb. 16, 1906. Comprises a 
lever provided with a plurality of adjacent finger holds, an im- 
pulse transmitter actuated on movement of. it to transmit im- 
pulses corresponding to the selected holds, and a movable arm 
actuated on movement of the lever for stopping the lever in a 
Plurality of positions according to the selected holds. 

1,000. 925. CONDENSER. Karl Kuhlmann, Berlin, Germany, as- 
signor to General Electric Co. Filed Apr. 29, 1910. Is made of 
a dielectric divided at the point of greatest stress into portions 
separated from each other to leave a space between them. The 
cavity contains a material with properties different from the 
dielectric so that the capacity of the dielectric is varied. 

1,000,934. PROTECTIVE DEVICE FOR DISTRIBUTION SYSTEMS. 
Rudolf M. Ostermann, Bogota. Colombia, assignor to General 
Electric Co. Filed Nov. 2, 1908. A plurality of tripping relays 
have members movable into tripping position in response to ab- 
normal conditions. A flexible interlock connected to the mem- 
bers is of a length allowing only one member at a time to reach 
tripping position, and a spring arranged to exert a strain on 
the interlock to hold the members in position. 

1,000,938. MAGNETIC TESTING DEVICE. 


Leon J. Le Pontios, 
New Rochelle, N. 


Y., assignor of one-half to Benjamin Hurd, 
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Nutley, N. J. Filed May 13, 1908. Comprises a magnet, a 
movable device between the poles of the magnet (the magnet 
having extensions beyond this device) and means for insuring 
an air gap between the surfaces of the extensions and the 
material to be tested. 

1,000,939. ELECTRIC RELAY. Leon J. Le Pontios, New Rochelle, 
N. Y., assignor of one-half to Benjamin Hurd, Nutley, N. J. 
Filed July 24, 1908. The primary circuit contains an exciting 
coil, a driven disk subjected to magnetic fiux excited by the 
coil, a secondary circuit, and means for connecting the disk in 
the secondary circuit, the relay device being normally incapable 
of yielding a current of its own. 

$ 000,941. MEASURING INSTRUMENT. Wiliam H. Pratt, Lynn, 
Mass., assignor to General Electric Co. Filed Feb. 7, 1910. 
Two relatively movable members each have a coil, these coils 
being an inductive relation to each other, windings in series 
with each of the coils, being inductively related to prevent 
phase displacement of the currents through the coils. 

1,000,942. ELECTRIC MEASURING INSTRUMENT. William H. 
Pratt, Lynn, Mass., assignor to General Electric Co. Filed Feb. 
24, 1910. A conical core, a coil axially longer than the core 
tapered to render its sides substantially parallel to those of 
the core, and means for mounting the coil coaxially with the 
core and to permit a relative axial movement between them. 

1,000,964. LAMP FOR MOTION-PICTURE MACHINES. John H. 
Crosier, Philadelphia, Pa., assignor of three-fifths to George N. 
Powell, Pittsburg, Pa. Filed July 20, 1910. Relates to the me- 
chanical movement of the carriages supporting the electrode. 

1,000,967. ELECTRIC SEAM WELDING. Milton J. Farquhar, Wil- 
mington, Ohio, assignor to Farquhar Furnace Co., Wilmington, 
O. Filed May 14, 1909. The method of welding adjacent edges 
of metal plates consists in sending an electric welding current 
through and progressively along the ridge joint, and applying a 


quick succession of light impacts upon the ridge, in proximity 
to and progressively with the current. 


1,000,972. ELECTROPNEUMATIC PHOTO-EXPOSURE APPARA- 
TUS. Karl W. Thalhammer, Los Angeles, Cal. Filed Aug. 12, 
1909. Comprises a pneumatic mechanism for operating a camera 
shutter, an air-tank provided with an outlet, means to compress 
air in the air-tank, a tube leading from such outlet to the 
pneumatic mechanism, a valve to normally close the outlet, and 
electro-magnetic means to open the valve. 


PATENTS THAT HAVE EXPIRED. 


Following is a list of the electrical patents (issued by the United 
States Patent Office) that expired August 21, 1911. 
524,706. ELECTRIC-LIGHT SUPPORT. William H. Connell, Wil- 
mington, Del. 


524,707. ELECTRIC-LAMP HOLDER. Fay O. Farwell, Dubuque, 
I 


owa. 

524,749. SYSTEM OF ELECTRICAL DISTRIBUTION. George 
Westinghouse, Jr., Pittsburg, Pa. 

524,758. ELECTRICAL RAILWAY SIGNAL. Lawrence Dornber- 
ger, Highland Falls, N. Y. 


524,773. ELECTRIC-RAILWAY SUPPLY SYSTEM. Malone Wheles, 
Washington, D. C. 


524,785. CONTROLLER FOR ELECTRIC CARS. Marion B. Mon- 
roe, New Orleans, La. 


524,789. ELECTRICAL SUBWAY SYSTEM. John C. Reilly, Brook- 
lyn, N. Y. 


524,808. CIRCUIT CONTROLLER. Edward J. McEvoy, New York, 
N. Y. 

524,823. ELECTRIC RAILWAY CAR. John C. Henry, Westfield, 
N. J. 


524,844. ELECTRICAL TESTING SWITCH. Henry Smith, Buf- 

l falo, N. Y. 

524,845. AUTOMATIC REGULATOR FOR DYNAMOS. Henry D. 
Symmes, St. Catharine, Canada. 

524,881. ELECTRIC HEATER. Tapley W. Young, Washington, 
D. C. 


524,884. COMMUTATOR FOR DYNAMO-ELECTRIC MACHINES. 


- George F. Card, Covington, Ky. 

524.911. APPARATUS FOR TRANSFORMING CONTINUOUS 
ELECTRIC CURRENTS INTO ALTERNATING CURRENTS. 
Franz S. F. Schneider, Fulda, Germany. 


524,925. COIN-CONTROLLED APPARATUS. Byron C. Wolver- 
ton, Elmira, N. Y. 


524,947. ELECTRIC DANGER SIGNAL FOR RAILWAYS. Ar- 
chibald B. Murray, San Rafael, Cal. 

524,953. ELECTRIC METER. Car] 
Germany. 

524.976. ELECTRIC-RAILWAY SUPPLY SYSTEM. James F. Cum- 
mings, Detroit, Mich. 

524,977. UNDERGROUND CONDUIT FOR ELECTRICAL CON- 
DUCTORS. James F. Cummings, Detroit, Mich. 

524,980. ELECTRIC WIRE COUPLING. Charles K. Hall, and Wil- 
liam B. Lillard, New Orleans, La. 


524,981. ELECTRIC-ARC LAMP. 
Germany. 


D. Raab, Kaiserslautern, 


Rudolph H. Jahr, Opladen, 


524.983. APPARATUS FOR SUPPLYING ELECTRICITY FOR 
LIGHT AND POWER PURPOSES. Milton M. Kohn, Chicago. 
Til. 
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ISSUED WEEKLY. 


OIL SWITCHES. 

The oil switch has made rapid strides in improvement 
during recent years. Indeed we are hardly past the era in 
which it was regarded as one of the least satisfactory por- 
tions of station equipment. It has been considered no matter 
for surprise if, in opening a line which has been short-circuit- 
ed, the oil switch has paid the penalty for its service of 
almost complete destruction. In many cases it has been 
found under such circumstances that the switch contacts have 
been badly burned, the oil blown out of the tanks, the re- 
maining oil so badly carbonized as to require renewal, and 
even the tank wrecked by explosion, but if the switch has 
performed its duty of opening the circuit, even at the cost of 
its life, we have been compelled to be satisfied with its per- 
formance. | 

It has been claimed that this inability of many oil 
switches to repeat their performance on short-circuit re- 


quires the installation not only of duplicate apparatus in 


the power station, but of duplicate transmission lines, where 
continuity of service is regarded as essential. While not 
all transmission lines have been erected with more than a 
single circuit, it has sometimes been claimed that this was 
merely a question of balancing capital cost against the 
requirements of continuity. 

Today we may safely say that we have oil switches 
which are capable of opening short-circuits which have back 
of them almost unlimited power, without the necessity of 
wrecking the switch. The tests which were described in a 
paper by Mr. E. B. Merriam at the Chicago convention of the 
American Institute of Electrical Engineers demonstrate that 
reliable circuit-breakers exist. These tests were carried out 
upon a generator of 12,000 kilowatts at 9,000 volts. Under 
these conditions short-circuits were repeatedly opened with- 
out difficulty. Indeed the ultimate rupturing capacity of the 
switches was not reached. During some of the tests a smal] 
quantity of oil was expelled, but this amounted to not more 
than five per cent of the whole, and it was concluded that 
even this could be avoided by the proper use of baffle plates. 
Such plates can be applied to existing circuit-breakers with 
little change in the installation and at comparatively small 
expense. It was found that the oil was not appreciably 
heated, due to the intensely local action, which results, how- 
ever, in the formation of some gas. Proper provision must 
be made for the elimination of this gas to avoid danger from 
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fire. It is also very necessary to provide a proper volume of 


oil and sufficient length of break. When the contacts are 
not parted with sufficient velocity there is likely to be great- 
er disturbance and the rupturing capacity of the switch is 
decreased. 


The concluding portion of an article by Mr. Stephen Q. 


Hayes describing modern forms of automatic circuit- 


breakers will be found in this issue. It can be said, probably 
without fear of contradiction, that in the design and con- 
struction of this apparatus America has taken the lead. 
The design of automatic circuit-breakers for protecting 
circuits carrying the largest available powers of today is 
no longer a bugbear and the central-station engineer can 
contemplate this portion of his equipment with the satis- 
faction that apparatus is available which is really able to 
perform the work required, and perform it as often as re- 
quired. 

The design of circuit-breakers has been largely a mat- 
ter of empiricism, and it was not until some rather extended 
experience had been accumulated that minor imperfections 
could be eliminated and a satisfactory design realized. 
While there are still many possibilities of improvement, this 
apparatus has passed the stage of uncertainty. 


ELECTRICITY AND PANICS. 

While reason can hardly be said to hold sway in time of 
a panic, and though the crowd unthinkingly rushes out of 
a theater at a cry of ‘‘Fire’’ following the blowing out of a 
fuse, it does seem that a little wider and surer knowledge of 
electrical matters would decrease the loss of life from such 
causes. A recent and notable instance is that of the fire 
scare which occurred last Saturday at Cannonsburg, Pa. 

In that case the cause of the panic was the blowing out 
of a fuse in the moving-picture booth. There was a loss of 
nearly thirty lives from the resultant panic. 

Iiad even a fair proportion of those present been pre- 
viously informed by reading or experience as to the nature of 
such an occurrence, the fire-proof booth construction required 
by the National Board of Fire Underwriters, and the absence 
of any danger, the panic would no doubt have been averted. 


There seems to be a rather general lack of knowledge ° 


about electrical matters by those not directly connected with 
some branch of the industry. As an example may be cited 
the fact that a large percentage of the people using the street 
cars every day are almost without an idea of their mode of 
operation. It is for this reason that there is very often a 
near-panie when as a result of an overcrowded car, a circuit- 
breaker goes out. 

There is no way absolutely to prevent the frenzied rush 
of people that follows a flash, but to acquaint them pretty 
thoroughly with the cause would at least lessen danger. As 
the number of those familiar with the harmlessness of such 
a flash and with electricity in general increase, there will 


be more faith in the safety of modern electrical appliances. 
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CENTRAL-STATION STEAM HEATING. 

The most popular method of increasing the net revenues 
of the smaller central stations is by combining the functions 
of ice-making and steam heating with that of supplying 
electric light and power. These combinations have, in nu- 
merous cases, caused such an increase in net returns on the . 
investment as to put such enterprise entirely out of the class 
of the ordinary small electric light and power plant. 

In recent years and particularly during the season 
just drawing to a close many of the smaller plants located 
in towns where there is a demand for ice have entered into 
the manufacture of this ‘‘by-product’’ with the result that 
the so-called dull season has been one of increased profit. 

With the approach of the heating season it would be well 
for the small central station to investigate the opportunities 
that lie in this field. The majority of small central stations 
Operate non-condensing, which gives a by-product of ex- 
haust steam containing eighty per cent or more of the heat 
units in the boiler steam. This steam can be utilized in the 
summer months for ice-making and in winter for steam 
heating, thus turning a waste into a dividend earner, and 
while enjoying the benefits of increased profits that accrue, 
the central-station company is strengthening its position as 
a public utility in the community which it serves. 

While there is now no doubt as to the financial success 
of a central-station heating system in localities where such 
a system is justified, a few companies have found it a source 
of hardship. This is undoubtedly due to the fact that suf- 
ficient care was not given to the engineering features. The 
essentials of a successful heating system are proper design, 
good material, competent men to install the system and a 


rational scheme of charges. To those who are contemplat- 


ing the installation of a central-station heating system there 
is no question of more importance than that of underground 
distributing mains. The constant loss, due to poor insula- 
tion and faulty construction of the transmission system, in- 
creases the cost of operation to such an extent that it often 
works a hardship on the operating company, turning a pros- 
pective dividend into a deficit. These features must be 
given the same thought as is given to an electrical trans- 
mission system. 

One of the advantages of utilizing the exhaust steam, 
both for heating and ice-making, is that the company is in. 
a position to furnish twenty-four hour electric service and. 
van thus cultivate the various profitable day loads available: 
in practically every locality. There is seldom a good excuse 
for letting power equipment, upon which fixed charges are 
accumulating night and day, remain idle during the major 
portion of the twenty-four hours. In the early days when 
electrice lighting was the sole aim and purpose of a central 
station, such a condition of affairs had to be tolerated. 
Today in any town where there are manufacturing plants or 
other possible consumers of electric power, such a condi-- 
tion is merely an evidence of lack of enterprise. 
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SOME PHASES OF BREAKDOWN SERVICE. 
Among the questions which tend to complicate the public 
relations of electric lighting and power companies, the supply 
of breakdown service to private plants easily takes a foremost 
place. There is no doubt that if many central-station man- 
agers followed their inclinations, their respective organiza- 
tions would refuse to supply this form of service to isolated 
plants. Two good reasons may be cited, however, against 
such a policy, the first being that the refusal to admit a 
responsible consumer or possible taker of service to the system 
savors of discrimination ; and in the second case the introduc- 
tion of central-station service at times of emergency and its 
continuance during a more or less protracted period of failure 
in the isolated plant not seldom results in the adandonment 
of the latter and the securing of a desirable increase in busi- 
ness. More than once in progressive manufacturing cities 
has the temporary supply of electricity for mill service driven 
out the old methods of generating current in small and 
scattered stations owned and operated by private parties, just 
as in the mechanically driven textile mill or shoe factory 
the installation of a single electric motor in time of emergency 
has often led to the complete equipment of the establishment 
with this form of motive power. 

The final question of importance in dealing with break- 
down service is the price which may properly be charged for 
it. Obviously, local conditions will go far to indicate what is 
proper, but in general, it is justifiable on every count to 
establish a charge for breakdown service which will fully 
reimburse the company for its responsibilities in accepting 
this class of possible business. Operating companies whose 
rates are called in question upon one ground or another may 
well bear in mind some of the peculiarities of this special 
class of service, and be prepared to present the plain facts 
at the proper time. The operator of a private plant does not 
purchase current in the usual sense, but rather wishes the 
company’s service placed at his disposal merely as a reserve. 
What is provided is not service in the common sense, but 


insurance to protect the isolated plant against breakdown or 
overload. 


The service which the isolated-plant owner desires the: 


company to render is the equivalent of a duplicate plant, 
duplicated from the coal pile and boilers through the engines 
and generators to an independent switchboard. Further- 
more, he asks the company to supply the equivalent of such 
a plant under constant steam pressure, in at least slow opera- 
tion, but ready to serve at an instant’s notice, and for which 
special labor must be constantly provided. Instantaneous 
readiness-to-serve and reliability of service are not accom- 
plished without large operating and maintenance costs as well 
as fixed charges. All of this is what the private plant opera- 
tor desires to have available, but frequently without paying 
€ven the bare expense to which the company is subjected in 
maintaining the service. 


j A leased telephone or telegraph 
ne, assigned to the exclusive use of one customer, offers 
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perhaps more clearly an excellent example of a parallel in- 
stance. Not a single message might be sent over the line 
for days at a time, yet, once established and in readiness for 
instantaneous service, the company erecting and maintaining 
it is subjected to a large expenditure in fixed charges, which 
bears practically no relation to the use to which the line may 
he subjected. Here the cost to the consumer should be based 
upon those necessary expenditures relating to interest, de- 
preciation, and other fixed and maintenance charges propor- 
tional to the investment. Likewise, with the corresponding 
service of the central station, the price to the consumer must 
be fairly based upon the extent to which the company is 
required to hold itself at the immediate service of the isolated 
plant. 

Another point seldom appreciated by owners of isolated 
plants is that the giving of breakdown connections as a matter 
of right to very large buildings might endanger the com- 
pany’s entire system by throwing on a very large installa- 
tion without notice upon a portion of the system unprepared 
to handle such a heavy load, with consequent serious interrup- 
tion of the general service. Again, if a company makes a con- 
tract to supply breakdown service it must immediately pro- 
vide in service capacity and meters, in underground system 
and street mains, feeders and perhaps substations an amount 
of power which equals the amount called for in the contract, 
and this is entirely irrespective of the plant’s breaking-down, 
since the company agrees to deliver the service upon call. 
The usual question of diversity-factor does not enter so 
advantageously in breakdown service as in general supply, 
for the reason that isolated plants are liable to fail on the 
peak of the load, and in case of a blizzard, causing a short- 
age in the delivery of coal to the low-capacity bunkers of the 
private plants, the demand upon the central station for emer- 
gency service is certain to reach a heavy volume and call 
into operation a large proportion of the capacity invested in 
for breakdown services. 

These considerations justify a substantial rate for break- 
down connections, sometimes running as high as $30 per 
kilowatt connected per year, which in a typical case in a large 
Eastern city was equivalent to the proportion of the 
company’s revenue consumed by fixed and maintenance 
charges on the plant required to furnish the emergency full- 
load connection. <A liberal policy, however, may be followed 
in many eases by permitting the isolated-plant owner to 
consume electricity at the regular rates peculiar to his demand 
and utilization within the above price per kilowatt, and where 
this is done there is little reason for complaint on the part 
of the isolated plant. 

Where charges are in vogue, based upon maximum de- 
mand, it is hardly just in such eases to consider merely the 
actual maximum demand. The potential demand of the cus- 
tomer may be quite as important in its bearing upon the 
central-station equipment, and the corresponding invest- 
ment necessary. . 
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American Institute News. 

At the meeting of the Board of Di- 
rectors of the American Institute of 
Electrical Engineers, held on August 
22, petitions were considered from mem- 
bers in Vancouver, B. C., and Lynn, 
Mass., for authority to form sections, 
and upon the recommendation of the 
Sections Committee the authority was 
granted. 

The report of the committee recom- 
mending a change in the method of no- 
minating officers of the Institute was 
considered, and in order to give it fur- 
ther consideration it was ordered to be 
brought up at the October or November 
meeting. 

President Dunn announced the ap- 
pointment of the Institute committees 
for the present administrative year. 
The following is a list of the chairmen 
of these committees: Executive, Gano 
Dunn; Finance, A. W. Berresford; Li- 
brary, Samuel Sheldon; Meetings and 
Papers, H. W. Buck; Editing, W. I. 
Slichter; Board of Examiners, W. G. 
Carlton; Sections, Paul M. Lincoln; 
Code, George F. Sever; Law, C. A. 
Terry; Railway, Frank J. Sprague; 
Educational, A. S. Langsdorf; High- 
Tension Transmission, David B. Rush- 
more; Industrial Power, W. H. Powell; 
Telegraphy and Telephony, Bancroft 
Gherardi; Electric Lighting, P. Junk- 


ersfeld; Electrochemical, Albert F. 
Ganz; Power Station, S. D. Sprong; 
Indexing Transactions, George I. 


Rhodes; Public Policy, Henry G. Stott; 
Intermediate Grade of Membership, 
Percy H. Thomas; Historical Museum, 
T. C. Martin; Committee on Relations 
of Consulting Engineers, Francis Blos- 
som; United States National Committee 
of International Electrotechnical Com- 
mission, C. O. Mailloux; Code of Ethics, 
George F. Sever. 

The following representatives of the 
Institute were also appointed by Presi- 
dent Dunn :—on Joint Committee on 
Engineering Education, Charles F. 
Scott and Samuel Sheldon; on Amer- 
ican Year Book, Edward Caldwell; on 
Resuscitation Commission, A. E. Ken- 
nelly; on Electrical Committee of the 
National Fire Protection Association, 
George F. Sever. 

The Board elected to serve upon the 
Edison Medal Committee for two years, 
Lewis B. Stillwell, H. H. Barnes, Jr., 
and S. D. Sprong. The Board also con- 
firmed the appointment of Frank J. 
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Sprague and Schuyler S. Wheeler as 
members of the Edison Medal Commit- 
tee for terms of five years. 

A resolution was adopted discontinu- 
ing the Committee on Conservation of 
Natural Resources and the President 
was authorized to appoint a committee 
of seven on Public Policy. 

The President appointed Henry G. 
Stott, chairman, H. W. Buck, John J. 
Carty, John H. Finney, Charles W. 


Stone, Calvert Townley and James G. 
White. ` 


The 
adopted : 

Resolved: That it is the sense of the 

Board of Directors that it would be de- 
sirable to hold an International Elec- 
trical Congress during the Panama Ex- 
position in San Francisco in 1915, and 
that such a Congress be initiated and 
conducted by the American Institute 
of Electrical Engineers under the an- 
thority of the International Electro-' 
technical Commission. 
-= Resolved: That in furtherance of the 
project to hold an International Elec- 
trical Congress during the Panama Ex- 
position at San Francisco in 1915, a 
committee on Congress organization be 
authorized, the members of same to be 
appointed by the President after receipt 
of such information from the Interna- 
tional Electrotechnical Commission as 
would indicate a disposition on their 
part to authorize the American Insti- 
tute of Electrical Engineers in the hold- 
ing of such a Congress. 

The President appointed Peter Junk- 
ersfeld and William B. Jackson as dele- 
gates to represent the Institute at the 
American Mining Congress. 

The Board of Directors viewed favor- 
ably the project of an Institute trip to 
Panama in January or February, and 
the President appointed S. D. Sprong, 
chairman, A. W. Berresford, F. L. Hut- 
chinson, P. Junkersfeld, H. A. Lard- 
ner, W. S. Rugg, D. B. Rushmore, Ed- 
ward Schildhauer and A. M. Schoen as 
a committee to report in October. 

J. L. Hutchinson was appointed act- 
ing secretary to fill the office until the 
end of the unexpired term of Ralph W. 
Pope, resigned. 

It was decided that the proposed 
amendments to the Constitution provid- 
ing for the appointment of the secre- 
tary by the Board of Directors should 


be submitted to the membership again 
next vear. 


following resolutions were 
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President Dunn announced that dur- 
ing his absence in Europe, matters re- 
quiring the attention of the president 


should be referred ito Vice-President 
H. W. Buck. 


—_—————>)--o—_—_—_—_ 


The Convention of the Pennsylvania 
Electric Association. 
Advance registrations for the Pennsyl- 
vania Electric Association Convention, 
to be held at Conneaut Lake, Pa., have 
far exceeded the expectations of the 
most sanguine, assuring the fact that 
the attendance will be the greatest in 

the history of this Association. 

The program, as outlined, contains a 
report of the Committee on Overhead » 
Line Construction, including therewith 
a criticism of the National Committee’s 
Report on the Preservation of Poles and 
Crossarms by Professor Jackson of State 


= College, and additional information on 


‘sages and spans” by William LeRoy 


Robertson; report of the Committee on 


Steam in connection with Central Sta- 
tion ; report of the Committee on Rates; 
report of the Committee on Lamps; and 
also the following papers: ‘‘Motors,’’ by 
A. M. Dudley; ‘‘Ornamental Street 


Lighting,” by C. E. Stevens; ‘‘Service 


Connections,” by P. H. Bartlett; ‘‘Cen- 
tral-Station Service Versus Isolated 
Plants,” by T. E. Spence; ‘‘Electrical 
Appliances,”” by E. B. Greene. 

The entertainment, as arranged under 
the able direction of George B. Muth and 
his committee, provides many unique 
features, the entire time, other than that 
devoted to the convention sessions, being 
provided for. Prizes will be awarded 
in various competitions. 


— eoe 
‘ 


International Congress on Testing Ma- 
terials. 

The sixth congress of the Interna- 
tional Association for Testing Materials 
will be held at New York and Washing- 
ton early in September, 1912. The pres- 
ident of the congress will be H. M. 
Howe, president of the American So- 
ciety, and the secretary will be Edgar 
Marburg, University of Pennsylvania, 
Philadelphia. There will be three sec- 
tions: A, dealing with metals; B, deal- 
ing with stone, cement, etc.; C, miscel- 
laneous. 


—— ~~ = an 


Indiana Coal Output. 
Indiana’s production of coal in 1910 
was 18,389,815 short tons, valued at $20,- 
813,659, a gain of 3,555,556 tons and $5,- 
658,978 over the figures for 1909. 
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William N. Ryerson. 

Among the electrical engineers who 
are guiding the destinies of the large 
power companies of the Northwest to 
success there is perhaps none who has 
earned 8 more prominent position than 
the subject of this sketch. 

William Newton Ryerson was born in 
the city of New York in 1874. After 
passing through the lower schools he 
entered Columbia University and was 
one of the first to be graduated from the 
electrical engineering course of that in- 
stitution, his diploma being received in 
1896. The fifteen years which have in- 
tervened since that time have 
seen Mr. Ryerson exercising a 
variety of activities in the 
fields of telephone, railway 
and power-station engineer- 
ing. 

After leaving college Mr. 
Ryerson spent a year in the 
testing and drafting depart- 
ments of the Sprague Elec- 
tric Elevator Company. 
From there he went to the 
drafting room of the Western 
Electric Company in New 
York City, and spent six 
months in designing power 
and telephone switchboards. 
He then became connected 
with the Metropolitan Street 
Railway Company in New 
York City, and spent three 
years in the construction and 
operating departments, his 
work being concerned with 
the installation of station 
wiring and switchboards and 
with the operation of the 
generating stations and sub- 
Stations. The following 
three and one-half years were 
spent with the Manhattan 
Railway Company and the In- 
terborough Rapid Transit 
Company. A part of this time he acted 
as chief operator of the Seventy-fourth 
Street generating station in charge of 
the electrical work. For three years he 
was superintendent of substations for 
the Manhattan elevated and subway 
systems, having charge of the erection 
and operation of all substations. 

In 1905 he went to Niagara Falls, 
Canada, as superintendent of the On- 
tario Power Company. Here he had 
charge not only of construction and 
Operation of the generating station, but 
also was in charge of the local business 
and sale of power. While at Niagara 
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Falls he also did considerable consult- 
ing engineering work for the various 
electrochemical industries located at 
that place. The great success which met 
his work at this place and the conspic- 
uous ability displayed resulted in his 
being called on January 1, 1909, to the 
Great Northern Power Company at Du- 
luth, Minn., to act as general manager 
in charge of the company’s entire prop- 
erty. This position he still holds. 
Mr. Ryerson is a member of the Amer- 
ican Institute of Electrical Engineers, 
American Society of Mechanical Engi- 
neers, Canadian Society of Civil Engi- 


WILLIAM N. RYERSON, 
General Manager, Great Northern Power Company. 


neers, the Canadian Electrical Associa- 
ticn and the National Electric Light As- 
sociation. He served as president of the 
Canadian Electrical Association from 
1908 to 1909, and was then re-elected 
for a second term. Upon the organiza- 
tion of the Power Transmission Section 
of the National Electric Light Associa- 
tion his eminence in this field was recog- 
nized by making him a member of the 
executive committee of that section. He 
has also served as a member of the Com- 
mittee on High-Tension Transmission of 
the American Institute of Electrical 
Engineers. 
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Testing of Dirty Insulators. | 
The testing laboratory of the Swiss 


Electrotechnical Association has carried 
out a number of tests on porcelain in- 
sulators of different forms which had 
become 
smoke and soot during a considerable 
period of service. 
sistance showed a very appreciable low- 
ering. The break-down voltage for a 
disruptive discharge was found to be 
reduced only ten per cent for dry in- 
sulators and fifteen per cent for those 


blackened from locomotive - 


The insulation re- 


subjected to conditions of rain. As a re- 
sult of these tests it is considered that 
no particular precautions are 
Necessary against soot. 


—__—_9--¢—_—_—_ 


Program of Georgia Conven- 

tion. 

At the first annual con- 
vention of the Georgia Sec- 
tion, National Electric Light 
Association, to be held at 
Columbus, Ga., September 
26 and 27, the following pa- 
pers will be read: ‘‘Advan- 

tages of Co-operative Effort 
by Central Stations with In- 

surance Inspections,’’ by A. 

M. Schoen, of the Southeast- 

ern Underwriters’ Associa- 

tion, Atlanta; ‘‘Supply of 

Electric Energy to Textile 

Mills,’’ by George K. Hutch- 

ins, of the Columbus Pow- 

er Company; ‘‘Ice-Making 
as Associated with Central 

Stations,’’ by Burdett Loo- 

mis, Jr., of the Ware County 

Light & Power Company; 

‘‘ Electric Heating Utensils,’’ 

by L. L. Warfield, of the 

Westinghouse Electric & 

Manufacturing Company; 

‘‘Low-Pressure Turbines,’’ 

by E. H. Ginn, of the Gen- 
eral Electric Company. 

Among the entertainment features 
are a trip to the Goat Rock dam of the 
Columbus Power Company, a theater 
party, and a reception at the Muscogee 
Club. 

Thomas W. Peters, of the Columbus 
Railroad Company, Columbus, Ga., is 
secretary of the Section. 

———_o+-9—____ 

Cheap Power in the Caucasus. 

Two hydroelectric plants are to be 
built in the Caucasus by British capital. 
Power will be sold for not more than 
two cents per kilowatt-hour. 
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_ Electrolysis in Concrete. 

A number of questions relating to 
electrolysis of steel in reinforced concrete 
were recently submitted by Insurance 
Engineering to various engineers, 
cement manufacturers and building 
constructors. While the answers are 
mostly expressions of opinion rather 
than the results of tests or special obser- 
vations, the general consensus is interest- 
ing and valuable, and is given below in 
connection with the questions. 

(1) What conditions of atmosphere 


or weather favor electrolysis more than. 


others ? 


Moisture favors electrolysis, but the 
condition of the soil is more important 
than the dampness in the air. The 
character of business conducted in a 
building may affect moisture conditions 
more than the weather. 

(2) Do you consider one type of 
reinforcement, such as the unit frame 
for floor girders, more susceptible to 
injury by stray electrical currents than 
another type? 

Unit-frame type of construction is to 
be preferred. Where contracts between 
adjacent members are poorest, liability 
to electrolysis is greatest. Hence an all- 
steel building is not subjected to the 
same danger as reinforced concrete. 

(3) Do you consider the danger from 
electrolysis greater where current is 
obtained from a public station than 
where it is furnished by a private plant 
on the premises? 

Opinions contradictory. 

(4) Do you consider the danger 
greater where public water is piped into 


the premises than where no such public 
connections exist ? . 
Yes. 


(5) Do you consider wooden pipes 
practicable or desirable for piping public 
water into a plant that is located near 
a public electric generating station for 
a trolley road? 

Yes, but of small effect in well con- 
ducting soil. 

(6) What safeguards would you 
recommend to insure timely signals or 
warnings of electrolytic action on the 
metallic reinforcement of concrete? 

No suggestion other than readings of 
voltage between parts of structure or 
between one part and ground. During 
construction wires should be brought to 
the surface at suitable points for this 
purpose. 

(T) What is the extreme danger from 
unarre'ted electrolytic action in rein- 
foreed-ecnerete buildings? 
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Disintegration of the concrete close 
to the steel destroys the adhesion. With 
the bond resistance gone, failure will 
result in members subject to tensile 
stresses. Foundations are especially 
liable to trouble. 

(8) Do you recommend painting of 
all metallic reinforcement for concrete 
construction ? 

No. Painting gives a flexible film 
which prevents proper adhesion. 

One correspondent mentions a success- 
ful means of preventing electrolysis by 
generating a surplus of hydrate on the 
metallic members. 

A building in the British West Indies 
was constructed of concrete containing 
porous coral rock, porous sand and salt 
water. There ensued rusting of the 
reinforcement inside the concrete. The 
steel swelled and flaked the concrete in 
the same manner that is due to electro- 
lytic action. | ts 

Two buildings which were torn down, 
one of them fourteen years old, showed 
no signs of electrolysis. 

ee 
Pacific Electric Railway -Employees 
Hold Outing. | 

The third annual outing of the em- 
ployees of the mechanical department 
of the Pacific Electric Railway Com- 
pany, Los Angeles, Cal., was held at 
Redondo Beach. August 23. 

Twenty special cars were provided 
by the company to transport a throng 
of four thousand persons, including 
employees and their families. Officials 
of the system were present to encourage 
and further the occasion. 

The program was devoted to sport 
and amusement; of the former thirty- 
four athletic events were arranged by 
the picnic committee, in charge of 


Chairman J. A. McGraw, each being 
-accompanied by four or five prizes for 


successful contestants. These ranged 
from articles costing a trifle to those 
worth $100. A ball game was played 
in the morning between teams from the 
mechanical and general-office forces, 
the latter winning by a very small mar- 
gin. 

Bathing, dancing and other amuse- 


ments were participated in by many of 
those present. 
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Large Italian Power Project. 
-A new hydroelectric project has been 
undertaken in the Piedmont district of 
Italy. The plant will be located at Or- 


cotal and will have a eapacity of 40,000 
horsepower. 
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Railway Situation in Toledo. 

City Solicitor Cornell Schreiber, of 
Toledo, O., has been instructed to file 
a suit against the Toledo Railways & 
Light Company, asking that it be oust- 
ed from all streets where franchises 
have expired. Recently an ordinance 
was passed by the City Council giving 
the company the alternative of paying 
$250 per day for the use of the streets, 
and about $70,000 constituting back 
payments for the time since the ex- 
piration of franchises last November, 
or vacate the streets. The company 
was given until August 25 to deter- 
mine its action. The money was not 
forthcoming and action was taken by 
the city. 

Negotiations have been under way 
for many months looking to a renewal 
of expired franchises, and a possible ex- 
tension of others which will soon come 


‘to an end. A deadlock in the negotia- 


tions came when the subject of fixing a 
valuation of the company property for 
the purpose of determining the rate of 
fare was reached. The negotiators 
could not agree upon a tribunal to de- 
cide these valuations, and proceedings 
were brought to an abrupt end. 

The administration is absolutely 
bound by its campaign pledges to stand 
for three-cent fares and universal 
transfers, while on the other hand the 
company maintains that such a rate ot 
fare is an impossibility under existing 
conditions. An ordinance providing 
for a renewal of franchises at a three- 
cent fare was recently introduced into 
council where it is now awaiting action. 
In the meantime street-paving improve- 
ments aggregating many thousands of 
dollars are being held up, on streets 


where expired franchises are in ques- 
tion. 


=———— m 


The Government Suits. 

It is reported from Washington that 
the Department of Justice has practi- 
cally finished negotiations with attor- 
neys for the electrical interests which 
will result in an agreed decree embody- 
ing all the Government asks in its suit 
for dissolution of the alleged combina- 
tion. As soon as the decree receives 
the formal approval of Attorney-Gen- 
eral Wickersham it will be presented 
to the United States court at Cleve- 
land. Although the so-called trust was 
said to consist of sixteen pools and the 
Government sued only one, it has re- 
ceived evidence that the other fifteen 
have been dissolved. 
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An Important British Electricity Supply System. 


The New Power Station at Dunston, England. : 


Three years ago the Newcastle-upon- 
Tyne Electric Supply Company, finding 
it necessary to considerably extend its 
plant and not having a great deal of land 
available for extension purposes at Car- 
ville, started work on a new generating 
station eight miles from Carville, on the 
River Tyne. This station is situated at 
Dunston, on a site of thirty and one-half 
acres. 

The North East Coast power system 
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tension of the plant and for the location 
of new industries that might be attract- 
ed, it has also practically doubled the ca- 
ble capacity of the very heavy cable net- 
work which exists on both sides of the 
Tyne. Dunston is situated near one end 
of the Tyne network, and Carville is 
toward the other end. The cables which 
run on each side of the Tyne are con- 
nected together at Carville by means of 
a tunnel under the river, and above this 
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rent at a periodicity of forty cycles and 
a normal voltage of 5,750. The steam 
pressure is 200 pounds per square inch 
and the steam is superheated, the total 
temperature being 570 degrees Fahren- 
heit. The layout is such as to eventual- 
ly accommodate six generating units, 
each of 8,000-kilowatts continuous, and 
10,000-kilowatts maximum capacity or a 
total capacity of nearly 50,000 kilowatts. 
So far the engine room has been built for 
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MAIN GENERATING ROOM, DUNSTON POWER STATION. 


now covers an area of over 1,000 square 
miles, extending from Blyth in the north 
to Guisboro, in the south, and westward 
from the coast to Consett and Bankfoot. 
It at present supplies some 150,000 horse- 
power for railways, tramways, collieries, 
shipyards, lighting, heating, cooking and 
electrochemical work, and it was to meet 
the annual increase of business amount- 
mg to 20,000 horsepower, that the 

unston station was built. 

In addition to the new site giving 
Plenty of available land both for the ex- 


point over the two bridges of the North 
Eastern Railway. The existence of the 
Dunston station thus improves the posi- 
tion of the company from the distribu- 
tion point of view. 

The site has a frontage on the Tyne of 
900 feet. Coal can be obtained easily 
from either the Durham or the Northum- 
kerland coal-fields. Condensing water is 
obtained from the Tyne by suction pipes 
from each generating unit taken direct 
to the river. l 

The station generates three-phase cur- 


four units, and three are already in po- 
sition. 

There will be a boiler house for every 
two units. Eight boilers will be installed 
in each boiler house, making twenty-four 
in all. The boiler-house arrangement 
provides for a very roomy basement in 
which the ashes are handled, ash bunkers 
being provided under eXtch boiler to store 
the accumulation of ashes from fourteen 
hours’ operation at full load. At ordi- 
nary .load each bunker will only re- 
quire clearing once in twenty-four hours. 
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Trucks in which the ashes are removed 
are elevated by electric lifts, and the ash- 
es are dumped into a large overhead ash 
bunker, one being provided for each boil- 
er house. 

‘The boilers are grouped in pairs, each 
boiler having its own superheater and 
economizer. The gases from each pair 
of boilers are dealt with by one motor- 
driven fan and one chimney, both placed 
immediately over the corresponding boil- 
ers. Between the economizers which are 
arranged overhead in pairs and down 
the center of the boiler house there are 
placed large coal bunkers to hold a 
week’s coal supply. The boiler instal- 
lation is designed so that when working 
at maximum economy the chimney gases 
are reduced to below 300 degrees Fahr- 
enheit. The boilers are of Babcock & 
Wilcox water-tube marine type, having 
6,725 square feet of heating surface. 
Each boiler is equipped with chain-grate 
stokers. When necessary the coal is 
passed through a coal crusher and it is 
then transported by a conveyor which 
will handle forty tons per hour, to a stor- 
age bin at-the end of the boiler house 
where there is room for a three weeks’ 
supply. Under the storage bin is a tun- 
nel in which there are filling hoppers 
which again feed into the same conveyor, 
so that one conveyor either delivers the 
coal direct to the boiler-house bunkers or 
delivers it to the storage bin. The coal 
from the boiler-house bunkers is led by 
vertical gravity shoots direct into the 
boiler receiving hoppers and from thence 
to the chain-grate stokers. Each boiler 
has its economizer which is situated 
with the fans and fan motors at the top 
of the building. The boiler house is ar- 
ranged with a series of galleries at dif- 
ferent heights for water tenders, and 
in order to obtain access to the econo- 
mizers, fan motors, etc. 

The buildings are all steel-frame struc- 
tures, very little brick work being used. 
All the main switchgear is arranged in a 
separate building 150 yards away from 


the engine house; this allows of the en- — 


gine room being light and convenient, 
and makes possible a switch-house from 
which cables can be taken in and out on 
any side, facilitating the work of future 
extensions. 

There is one main steam pipe, feed- 
water pipe, hot-well pump, and ash-con- 
veying plant for each set of four boilers. 
Each turbo-alternator unit has its own 
set of engine-room and boiler-house aux- 
iliaries supplied with power from an in- 
dependent ‘‘unit’’ transformer. 
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There will eventually be three circu- 
lating water sumps (one for every two 
units) situated in the engine room mid- 
way between each pair of turbines; their 
depth is thirty feet below engine-room 
floor level. In each circulating-water 

.sump there are two main centrifugal 
pumps, one for each generating unit, and 
situated at such a depth that they are 
submerged at all states of the tide. The 
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means of an open-work cast-iron floor 
plate. Behind the turbines on the same 
level and between them and the boiler 
house, are the feed pumps, hot wells, wa- 
ter meters, etc., these being arranged to 
be operated by the turbine operators. Be- 
neath the pump gallery are various 
smaller pumps, etc.; on the same base- 
ment level are the condensers and elec- 
trically driven air pumps. The feed- 
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DIAGRAM OF MAIN CONNECTIONS, DUNSTON STATION. 


pumps have vertical spindles and are 
driven by electric motors installed on the 
engine-room floor. The.suction of each 
circulating pump communicates by a 
twenty-four-inch cast-iron pipe direct 
with the intake sumps at the river. 
There are suitable gratings to the sumps 
to prevent foreign matter getting into 
the circulating system, and each con- 
denser has self-cleaning screens. 

Instead of a tile or brick flooring 
around the turbines, as in Continental 


practice, the Dunston station provides: 


for access to the turbines themselves by 


pump exhausts can be taken either to the 
hot-well tanks or to the water softener, 
or direct to atmosphere. 

Of the main generating sets at present 
installed two are of the Allgemeine Blek- 
tricitats Gesellschaft impluse-type tur- 
bines running at 1,200 revolutions per 
minute and driving 8,000-kilovolt-am- 


pere alternators; the third is of the two- 


cylinder Brown-Boveri-Parsons type, 
driving a 7,000-kilovolt-ampere, Brown- 
Boveri alternator. The exciters are ar- 
ranged on the ends of the alternator 
shafts. For ventilating the alternators 


a 
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special measures have been taken. While 
at Carville and elsewhere it is the prac- 
tice to draw in the air from outside the 
" building by special fans, so as to insure 


at all times a supply of cold air, at Dun- 


aT. 
a = 
À “Ps { 
vo:S da 
s 2 SA 4 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


opposite each alternator. The primary 
of the transformer is directly connected 
through switches, to the main terminals 
of its own alternator so that the aux- 
iliaries are supplied even if the main 
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ston the fans are placed on the alterna- 
tors themselves, but the abr is, 
drawn in through special filters, there 
being a separate duct and filter for each 
alternator. The outlets from the Dun- 
ston alternators are so arranged that 
the hot air can either be discharged 
direct outside the building or into the 
engine room, thus making it possible to 


alternator switch is off. In addition to 
these separate low-tension three-phase 
circuits, for each unit there is a common 
low-tension three-phase system fed from 
the main high-tension busbars in the 
switch house through two 500-kilowatt 
three-phase step-down transformers, 
which supply a set of low-tension bus- 
bars placed in an inclosed gallery in the 
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fifty-kilowatt motor-generator sets pro- 
vide direct current at 100 volts for 
lighting the station and charging the 
station battery, which is kept in circuit. 
to insure an absolutely independent.. 
supply of lighting. A small motor- 

generator set is also used for charging 
two control batteries used for operating 
the high-tension switchgear. There are 
three batteries, the large one- giving 
1,000 amperes for one hour for lighting, 
two others giving 100 amperes each. A. 
250-kilowatt rotary convertor supplies 
the power for the electric locomotives. 

' The switchgear arrangements call for 
special attention, and the engineers claim 
them a distinct advance over previous 


‘practice. At the other big station owned 


by the Newcastle Company (Carville) 
there is the usual elaborate switchboard, 
while at Dunston, the engine-room con- 
tains practically no high-tension switch- 
gear or electrical instruments at all. 
With the exception of certain unobtru- 
sive high-tension panels of ironclad type 
controlling the ‘‘unit’’ transformers 
which supply the auxiliaries of each unit, 
and an indicating wall ammeter for each 
generator, the high-tension gear and 


instruments are installed in the already 


mentioned separate switch house. There 
is, however, in the engine room near 
each generator, a set of emergency gear 
for tripping the main _high-tension 
switches in the switch house, with which 
is interlocked a field switch; but apart 
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control the temperature of the engine 
room at will. 

For power purposes in the station, 
three-phase 440-volt current is used. The 
motor auxiliaries belonging to each 
unit are normally fed from a separate 
500-kilowatt step-down transformer in- 
stalled in a fire proof compartment 


engine room. A supply can be given for 
starting up from these busbars to the 
auxiliaries belonging to each unit. Nor- 
mally these busbars only supply the 
motor generators, rotary converter and 
isolated motors, such as crane motors, 
throughout the works. The fields of the 
exciters can be separately excited. Two 


from these and the direct-current gear 
for motor generators, there are practical- 
ly no electrical connections or cables 
visible at all, proper underground duets, 
ete., for the whole of the main cable 
wiring having been provided for in 
advance. - 

The switch house, which is a building 


(il 
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135 feet long by 33 feet broad by 32 
feet high, has two floors and is divided 
into two divisions. On the first floor, 
front, are the offices, lavatories, etc., for 


" the control-room engineer, the control 


room itself containing the operating 
boards, being also on the first floor. The 
back part of the building, shut off by 
iron doors, is devoted to the switchgear 
itself, the main oil-break switches and 
busbars being on the upper floor, the 
isolating switches, current and potential 
transformers, etc., being in brick cells 
on the lower floor. The bare high-ten- 
‘gion connections between main switches 
and busbars, etc., are on the underside 
-of the roof of the lower room, in full 
view and accessible from the lower room 
with ladders but quite out of reach of 
accidental contact. The control room 
measures forty feet by thirty feet, and 
is well lighted, being equipped with a 
glass roof. It is mainly occupied by the 


‘semi-circular operating switchboard (for 


feeders) and the smaller board for 
generators. The operating board of 
black slate is divided into sections, the 
generator and transformer panels and 
busbar switches being placed separately 
from those controlling the feeders. The 
various operating panels are arranged 
so that the particular feeder controlled 
by any individual operating panel can 
be changed at any time. The control 
gear is operated by means of direct- 
current from the two small batteries. 
There are, on each generator panel, a 
main ammeter and voltmeter, power- fac- 
tor indicator, indicating wattmeter, field 
ammeter, integrating wattmeter,etc., also 
a switch for controlling the governor of 
the turbine and a rheostat hand-wheel in 
front as well as a telegraph to each 
generator. At each end of the generator 
board is a ‘synchronizing panel with 
rotary synchronoscope. Each feeder 
panel on the feeder-control board has a 
separate set of instruments and a set 
of synchronizing and volt meter plugs 
for synchromizing any other generating 
station with the machines at Dunston. 
The feeders are protected with Merz- 
Price balanced protective gear. Both 
the feeder and generator panels have 
throw-over control switches arranged to 
make or break the main _ oil-break 
switch immediately contact is made. The 
position of the main oil-break switch 
is indicated by the lighting of a red or 
blue lamp, and the operation last per- 
formed is automatically indicated by the 


position of a small colored pin on the 
switch handle. 
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The switch room has two floors, access 
being obtained to the upper one through 
an iron door leading from the control 
room and to the lower floor from the 
passage-way under the control room. The 
busbars and main oil-break switches 
are on the upper floor, the connections 
and isolating switches and current and 
potential transformers on the lower 
floor. The cables from separate genera- 
tors or feeders are brought up through 
the ground into separate brickwork cells 
Opening on to the central passageway 
in the lower chamber. From the three- 
way dividing boxes the three single 
connections pass through the wall to a 
brickwork cell on the other side, which 
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expanded metal screens running up to 
the ceiling for the whole length, thus 
forming a cage in which the busbars 
are placed and are visible for their whole 
length, but are inaccessible until the 
screens are removed. The busbars are 
divided in the middle of the room by 
means of a main oil-break switch 
capable of carrying 20,000 kilowatts 
continuously, and opening under any 
load likely to be met with. On the two 
side slabs are fixed the _ oil-break 
switches, the left side of the room being 
entirely devoted to feeders. 

The main oil-break switches are of 
the British Thomson-Houston Company’s 
type. Each of the three cylinders con- 


7,000-KILOWATT TURBO-ALTERNATOR. 


is accessible by means of expanded-metal 
doors from the outer passages running 


the length of the lower chamber. Each: ‘‘ 


of these cells contains three single-pole 
main isolating switches as well as isolat- 
ing switches for the potential trans- 
formers placed on the ground below in a 
small brick cell, protected by sheet-iron 
doors. From the main isolating switches 
the three connections are taken up 
through expansion joints and current 
transformers to the bottom connection of 
the main oil-break switch in the ceiling, 
the switch itself being placed in the 
upper floor. In the upper room three 
moulded stone slabs run parallel to 
each other along the room, being 
continuous except for a division of some 
six feet or seven feet in the middle. The 
main 6,000-volt busbars rest upon in- 
sulators on the central table, which is 
five feet high, and are protected by 


taining the actual switch is in a separate 
cell, and in front of each cell is a hinged 
uacolite’’ door to allow the escape of 
hot air, ete., when necessary. The motors 
operating the switches are arranged to 
wind up a spring immediately the 
switch has operated, so that the make 
or break is instantaneous on the closing 
of the control switch on the control 
board. Each oil-break switch can be 
made ‘‘dead’’ by means of isolating 
switches, there being one set for isolating 
it from the busbar and one to isolate it 
from the incoming cables. The busbar 
isolating switches are situated under the 
busbar slab in the ceiling of the lower 
chamber, but the handles operating them 
are in the upper chamber on the side of 
the busbar table, each one being exactly 
opposite its own main switch. The 
isolating switches for cutting off the 
main switch from the cables are situated 


s% h—l et aF ae. t 


September 2, 1911 


jn the lower chamber. All the high- 
tension panels are provided with 
balanced protective gear. There is an 
air compressor and set of compressor 
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also has its own ‘‘unit’’ transforming 
set in the transformer annex. The leads 
for. these transformers do not pass 
through the switch house but are taken 


GENERATOR CONTROL BOARD AND TELEGRAPH SETS. 


piping throughout the switch-house for 
cleaning purposes. 
In the engine room there is a neutral 


directly from the generator terminals 
through ironclad switchgear of the Rey- 
rolle type which is placed in chambers 


MOTGR-GENERATOR SETS AND DIRECT-CURRENT 


isolating switch for each generator and a 
set of emergency tripping gear, by which. 
in case of -urgent necessity, the main 
generator oil-break switch in the engine 
house can be operated from the engine 
room. On the wall of the engine room 
opposite each generator there is an in- 
dicating ammeter, and each generator 


SWITCHBOARDS. 


on the northern side of the generating 


room. 
— | a 


Utilization of Canada’s Peat Bogs. 

It has been estimated that the known 
peat bogs of Canada, which are prob- 
ably only a small fraction of the total, 


cover an area of approximately 36,000 
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square miles, from which about 28,000,- 
000,000 tons of air-dried peat could be 
produced. This would be equal in fuel 
value to some 14,000,000,000 tons of coal. 

Believing that the most effective meth- 
od of awakening public interest in the 
utilization of Canada’s peat resources 
would be the establishment of a plant 
on a commercial scale, equipped with the 
machinery and appliances that have been 
successfully used in European practice, 
a peat bog of 300 acres, with an average 
depth of eight feet, was acquired by the 
Canadian Government at Alfred, near 
Caledonia Springs, Prescott County, On- 
tario. About five miles of ditches have 
been dug and a storage shed to hold 300 
tons of air-dried peat, a blacksmith’s 
shop and an office have been built. 

It is estimated that the expense of 
erecting a peat plant capable of produc- 
ing 30 tons of air-dried peat daily should 
not exceed $7,000; and since workable 
peat bogs are scattered throughout the 
farmieg regions of Ontario and Quebec, 
the most economical plan for utilizing 
this fuel would be the erection of a num- 
ber of plants at convenient points, to be 
operated in the interests of the neigh- 
boring communities. 

During the summer of 1909 a substan- 
tial brick building suitable for equip- 
ment with modern fuel-testing ma- 
chinery and appliances was built at Ot- 
tawa, also a storage shed holding 150 
tons of peat fuel. The present installa- 
tion consists of a peat-gas producer,with 
the necessary cooler, scrubber, tar ex- 
tractor, ete. ; sixty-horsepower, four-cycle 
gas engine; Westinghouse fifty-kilowatt 
dynamo, direct-connected; and a sixty- 
kilowatt resistance coil to absorb the 
load when making tests; also a switch- 
board, with the necessary measuring and 
testing instruments. 

The main building is divided into two 
parts, one of which is occupied by the 
peat-gas producer and its auxiliary ap- 
paratus. The other half is divided by a 
partition wall into two compartments, 
one being occupied by the gas engine 
and dynamo, the other reserved for an 
ore-dressing laboratory, to be equipped 
with a forty-horsepower motor and con- 
centrating: machinery, the power for 
which is to be supplied by electric en- 
ergy generated in the adjoining peat-gas 
plant. The gas-generating room has 
been made large enough to accommodate 
other types of gas producers, especially 
designed for using bituminous coal or 
lignite as fuel. 
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INDIANA ELECTRIC LIGHT ASSO- 
CIATION. 


THIRD ANNUAL CONVENTION, SOUTH 
BEND, IND., AUGUST 23 AND 24. 


Despite unfavorable weather and the 
distraction of quite a few of its mem- 
bers at another simultaneous conven- 
tion in Ohio, the Indiana Electric Light 
Association held its as yet most suc- 
cessful convention at South Bend on 
August 23 and 24. The Association 
headquarters were at the Oliver Hotel, 
where about 125 central-station men 
and manufacturers’ representatives as- 
sembled for the third annual meeting. 

The first session opened Wednesday 
morning at the call of President F. A. 
Bryan, who expressed his pleasure as a 
citizen of South Bend in welcoming the 
Association to his city. The first im- 
portant item of business to come be- 
fore the convention was the reading of 
the annual presidential address. « 


PRESIDENT’S ADDRESS. 


After calling attention to the value of 
associations of central-station men, Presi- 
dent Bryan referred to the change in the 
topics that had been considered by such 
organizations. Formerly techenical matters 
were to the fore. Now new-business methods 
and other questions of management and 
policy receive the most consideration. It 
was rightly so. The unfriendly public feel- 
ing against public-utility interests still 
prevailing in many quarters had slight 
foundation in the mistaken policies of a 
relatively few old corporations, but now 
rests chiefly on the common ignorance of 
the nature and the mutual interest of all 
public-service business. As an outgrowth 
of this feeling, however, has come some 
form or other of governmental regulation. 
While all interference with private business 
may seem disagreeable, it need not neces- 
sarily be so if it does not go too far. In 
fact equitable regulation of public utilities 
may even be desirable, if it is a bulwark 
between the clamor of the politician or 
demagogue and the public-service corpora- 
tion. Inasmuch as the latter is now bound 
to submit to some regulation, it is advis- 
able that it endeavor to have that regula- 
tion be reasonable and fair. Public-service 
commissions have been established in many 
states and in some instances have done 
excellent work and in others not so credit- 
able. The draft of a public-service bill 
should be carefully watched in Indiana. 
Although the central-station industry has 
advanced by leaps and bounds, Mr. Bryan 
concluded that it was not a vain hope of 
the future to expect a practical universal 
extension of electric service to all com- 
mercial and industrial establishments and 
to all residences, so that we may yet see the 
ideal smokeless and spotless cities. 


The annual report of Secretary-Treas- 
urer J. V. Zartman, of Indianapolis, 
was then presented. The membership 
of the Association consisted of 61 active 
member companies and 29 associate 
members. About 21 delinquent mem- 
bers were ordered to be dropped. Still 
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including these gave a total of 82 cen- 
tral stations more or less closely con- 
nected with the organization, although 
this is only about three years old. The 
financial condition of the Association is 
excellent and its balance on hand has 
been increased during the year. 


After some other routine business the 
first paper on the program was present- 
ed by John Hornung, of the W. H. 
Schott Company, Chicago. It was en- 


titled ‘‘Heating in Connection with 
Central-Station Work.”’ 


CENTRAL-STATION HEATING. 


The problem of heating from a central 
station as an auxiliary to electric light and 
power service has long been under investiga- 
tion by public-utility operators with varying 
results. Some have found it an excellent 
source of revenue, others an endless source 
of trouble. The latter was almost invari- 
ably the rule with the earliest installations. 
Now that a great deal more is known about 
how to install a proper piping system and 
how to handle the equipment, the chief 
causes of loss and trouble have been elimi- 
nated. Many of the large operating com- 
panies are now finding heating to be a very 
profitable business and with well designed. 
modern equipments it is invariably so. It 
is now organized on a permanent basis and 
every feature of the equipment and of the 
operating methods is entirely beyond the 
experimental stage. Probably the greatest 
advance has been in the installation of well 
protected heating mains. To get a fair 
return on this part of the investment, it is 
desirable that the system be compact, that 
is, supply as large a heating load per block 


as possible; this also reduces the percent- ) 


age of loss in the mains. Every central- 
station manager should make a complete 
analysis of his plant on the _ heat-unit 
basis, to see exactly how and in what pro- 
portions the initial heat energy of the coal 
is dispersed. Mr. Hornung showed very 
effectively by a diagram such a division 
of the heat of the coal into available energy 
at the switchboard and into losses in the 
converting units and auxiliaries. Much 
further improvement in efficiency of the 
main units is not to be expected. By far 
the greatest heat loss is in the exhaust 
steam, if this is discharged directly into 
the atmosphere. Improvement in the process 
is possible by utilizing this exhaust either 
in the condenser or in a heating system. 
The author then discussed the conditions 
under which the latter gives the best 
results. One of these is to maintain a fair 
balance between the electric and heating 
loads so that not very much live steam is 
required for the latter nor too much exhaust 
steam goes to waste. The method of tap- 
ping the intermediate pressure of a com- 
pound engine or turbine was described, as 
well as the operation of the various auxil- 
iaries to a heating system. 


President Bryan opened the discus- 
sion of the paper. He said central 
heating has been regarded as a doubt- 
ful proposition by many in the past, 
but now a steadily increasing number 
of operators are finding that with mod- 
ern apparatus and methods it is a very 
profitable undertaking. It is not un- 
reasonable to hope, therefore, that in 
the not distant future many cities will 
be entirely heated from central stations. 
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R. A. MacGregor, of Connersville, 
Ind., spoke of some of the difficulties 
he had had with an auxiliary heating 
plant, which gave rather unsatisfac- 
tory results. He also had considerable 
trouble with piston pumps and regard- 
ed them as uneconomical, even the state- 
ments of salesmen bearing this out. He 
has become convinced of the great value 
of flue-gas analysis as a means of chang- 
ing a ‘‘hot-air’’ factory into a plant of 
high coal economy. He had also found 
it expedient to get more electric load so 
as to secure a more balanced relation 
between the electric and heatmg loads. 

Mr. Kyle advised him to use electric- 
ally-driven centrifugal pumps, both to 
solve his pump troubles and to secure 
more electric load. Mr. MacGregor re- 
plied that he is putting in electric pumps 
and hopes to get better results. 

Mr. Hornung discussed the need for 
close packing of piston pumps and the 
advisability of using steam or electric 
pumps, this varying with conditions. 
He also explained more fully the reasons 
for securing a balanced load. 

A paper on ‘‘Power’’ was then read 
by R. A. MacGregor, manager of the 
Connersville Light, Heat & Power Com- 
pany. i 

POWER RATES. 

Mr. MacGregor's paper was a strong plea 
against ruinously low rates for power 
customers. Extremely low rat@ have been 
advocated for all motor users regardless of 
the size of the installation or its load- 
factor; some manufacturers’ salesmen al- 
most insist on a two-cent rate for even 
fan motors and dental motors to aid in their 
introduction. In many small communities 
in Indiana such low power rates prevail, al- 
though they represent a distinct loss to the 
plant and are evidently unfair to the rest 
of the consumers, who must be charged 
excess rates to make up for the deficiency. 
Moreover they are demoralizing to other 
towns, because when they hear of such low 
rates they expect similar ones and consider 
themselves robbed if they cannot obtain 
them. It is difficult to convince people of 
the difference in conditions between dif- 
ferent communities. The author was fully 
aware of the value of power load and had 
done his utmost to secure it, but he felt 
it must always be gotten on a profitable 
basis. Except where a high load-factor 
justifies it, an extremely low rate is ridicu- 
ious, in fact even malicious. Too many 
small plants have gone under. It behooves 
central-station men, therefore, to stand 
together so as to secure rates that are profit- 
able to the industry. It is not necessary 
to quote a ruinous rate to secure power 
customers. Economy of operation is the 
chief argument to be used in getting large 
power consumers on the lines; a careful 
study must be made of what the prospect's 


present power costs are and then he must 
be shown that electric power will be cheaper. 


In opening the discussion, President 
Bryan said that not long ago the elec- 
tric-lighting business was largely run 
on an excessively low flat-rate basis. Now 


. many central-station men had almost 
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gone crazy about getting power load 
under any and all conditions. He had 
come across Many instances of ruin- 
ously low power rates and knew how dif- 
ficult it was to raise to an equitable 
basis a rate once established. 

Mr. MacGregor cited a case where he 
had difficulty in making a mill owner 
put in a proper installation so as to 
secure a better load-factor. 

W. D. Ray, of Hammond, Ind., con- 
curred in most of what Mr. MacGregor 
had brought out in his paper, but he 
dissented from his comments on the 
work of manufacturers’ salesmen. They 
have done a great deal to aid the cen- 
tral station in the development of power 
load and he had never known them to 
seek special power rates for their prod- 
ucts. The central station should seek 
their co-operation. The manufacturers 
possess valuable data covering the per- 
formance of their motors and other ma- 
chinery in contrast to the cost of steam 

or other non-electric equipments. In 
some instances low rates are justified by 
the conditions, as around Gary, Ind., 
where the establishment of isolated 
plants in many new industrial establish- 
ments was prevented by attractive but 
profitable rates. There must, how- 
ever, be no discrimination and a fair 
rate schedule once established must be 
adhered to for all. 

BERRIEN SPRINGS-ST. JOSEPH TRIP. 

Directly after the morning session 
those attending the convention made an 
excursion to Berrien Springs and St. Jo- 
seph, Mich. Two special interurban cars 
were provided on the Southern Michigan 
Railroad, which carried the party first 
to Berrien Springs. Here a buffet 
luncheon was served in a grove on the 
banks of the St. Joseph River. An in- 
Spection was then made of the adjoin- 
ing hydroelectric plant of the Indiana 
& Michigan Electric Company. This is 
one of a chain of plants owned by this 
company. The cars were then again 
boarded and the trip to St. Joseph con- 
tinued. This place was reached about 
4:30 o’clock, the party going to the 
Edgewater Club. A business session of 


an hour was held just before dinner. 


Shortly after 9 o'clock the party again 
boarded the special cars and returned 
to South Bend. 

At the late afternoon session held at 
the Edgewater Club, C. E. Layton, of 
Lebanon, Ind., read his paper on ‘‘ Rural 
Service.” 


RURAL SERVICE. 


Mr. Layton first took up in his paper the 
value of electrical supply for agricultural 
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purposes. It is of service not only for light. 
but also for power. Many machines can 
be conveniently grouped under one roof and 
driven from one line shaft, since there is 
seldom need for operating more than one 
or two at a time. Among the machines that 
can be so operated are grindstone, circular 
saw, feed cutter, corn sheller, bone cutter, 
hay baler, etc. For pumping, all things con- 
sidered, electricity is cheaper than a wind- 
mill and gives automatic control. Electric 
power is particularly servicable in the 
dairy for facilitating its operation and pro- 
moting its cleanliness. There should be an 
abundance of electric light in each building. 
Much progress along these lines has been « 
achieved in Europe. A gasoline engine with 
generator is more of an investment than a 
transformer and line to the nearest central- 
station feeder. The central station will te 
glad to furnish the supply, if the farmer 
will pay for the poles and transformers. 
Where the entire cost of the extension falls 
on the station the business is not a profit- 
able one. If the farmer wishes to enjoy 
the advantages of electric service, he should 
therefore co-operate in securing it. 


The discussion was opened by Presi- 
dent Bryan, who said he had received 
frequent requests for electric supply 
from farmers whose lands were near the 
numerous 25,000-volt transmission lines 
of the Indiana & Michigan Electric Com- 
pany. He was compelled to refuse these 
requests because it was impracticable 
to install step-down transformers of the 
pole type for such high voltage and it 


“was inexpedient to establish a large 


number of substations for the small load 
obtainable in the country. Where there 
were 600-volt direct-current railway 
substations, he had referred the requests 
to the railway company. 

Mr. Palmer stated that before exten- 
sive building of rural lines was under- 
taken, it would be desirable to investi- 
gate carefully what voltage was most 
suitable. After trying this out it could 
be standardized and many lines built 
without fear that they would have to be 
remodeled at additional expense. Per- 
sonally he thought that 4,000 would 
probably be better than either 6,600 or 
2,300. 

C. A. Elliott told of using 4,000-volt, 
four-wire, three-phase rural circuits near 
Muncie, Ind., and these gave good physi- 
cal results with standard pole-type dis- 
tributing transformers. Pole transform- 
ers cannot be used satisfactorily for 
6,600 volts. However, he did not think 
that rural service was as yet a profitable 
investment. Most farmers will not co- 
operate in building the lines. In fact, 
the average farmer will deliberate over 
the spending of fifty cents as much as 
the central-station manager over the ex- 
penditure of $5. 

Mr. Sterling said he had installed 
6,600-volt lines with covered pole-type 
transformers supplying several farmers 
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and summer cottages in Michigan. So 
far he had not had trouble from light- 
ning or other causes, but, as the service 
had not been in operation very long, he 
would not extend it until it had been 
proved out more thoroughly. 

Mr. Kyle declared that the North 
Shore Electric Company had been very 
successful in extending its 4,000-2,300- 
volt, four-wire, three-phase lines in the 
suburban districts about Chicago, and 
that many farmers were supplied from 
these lines. Mr. Harting also spoke of 
his experience with 2.5 miles of rural 
lines near Elwood. 

Mr. Ray, of Hammond, expressed the 
conviction that serving farmers from 
central-station lines is now largely an 
unprofitable proposition because of the 
small load that can be obtained for a 
certain line investment. However, he 
believes that the farmers will become 
educated to the value of electricity and 
will furnish more demand as agricul- 
ture becomes more intensive. As sug- 
gestive of economical line construction, 
he told of the use of iron wires for pri- 
mary lines on the North Shore Electric 
Company’s rural system. That com- 
pany has a large load of this kind and 
is developing it very rapidly. Mr. Ray 
thought that any prudently planned ex- 
tension is bound to develop a diversified 
load and will therefore pay for its con- 
struction in a relatively short time. He 
cited a twelve-mile extension on his com- 
pany’s lines which he had built within 
two years and readily placed on a pay- 
ing basis. 

The session was concluded by a paper 
on ‘‘ Economies of Operation Secured by 
Consolidation of Small Properties.’’ In 
the absence of its author, L. B. Andrus, 
general superintendent of the Indiana 
& Michigan Electric Company, of South 
Bend, an abstract of the paper was read 
by Secretary Zartman. | 

CONSOLIDATION OF SMALL PROPERTIES. 


Looking back at the history of the central- 
station business, Mr. Andrus points out near 
the outset of his paper that the early elec- 
trical properties were not profitable under- 
takings. They were largely in the hands 
of mechanics and engineers, who were quite 
skilful in the operating end of the business 
but lacked commercial instincts. Electrica] 
plants were mostly started exclusively for 
lighting purposes and rapidly developed 
a pronounced peak load at the beginning 
of the few hours they operated each night. 
Separate power houses were built for street 
railways and in some instances for street 
lighting; large buildings and factories built 
their own isolated plants. Later it was 
found that a day power load was desirable 
for an electric light plant. Subsequently the 
discovery was made that a central power 
Plant could supply all these divers electric 
services with a vast improvement in load- 
factor and in economy. Then the period 
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of consolidation began. In such consolida- 
-tions it was found practically necessary to 
incorporate the organization. Mr. Andrus 
made a strong argument in favor of a cor- 
poration instead of individual or partner- 
ship ownership of utilities. This leads to 
economy in man power from the co-opera- 
tion of capabilities. Consolidation brings 
about the greater economy of large units 
over small ones. It results in stability of 
the investment. The co-operation of hy- 
draulic and steam plants is particularly 
desirable. The chief benefit, however, is 
the marked improvement in diversity-factor 
which brings with it a greatly improved 
load-factor for the large station. 


THURSDAY'S SESSIONS. 

A morning and an afternoon session 
were held at the Oliver Hotel on Thurs- 
day, the final day of the convention. 
The morning session opened with re- 
ports of committees. The Executive 
Committee recommended two amend- 
ments to the constitution, both of which 
were tnanimously adopted. The first of 
these left the selection of the time and 
place of the annual meeting entirely to 
the Executive Committee. The second 
changed to April first and October first 
the dates when the annual dues are pay- 
able. 
~The report of the Nominating Com- 
mittee was then read by the secretary, 
who was instructed to cast the joint bal- 
lot of the Association for the candidates 
recommended. The list of officers there- 
by elected is as follows: 

President—F. A. Bryan, of South 
Bend (re-elected). 

Vice-president—Felix L. Cadore, of 
Vincennes. 

Seecretary-treasurer—J. V. Zartman, 
of Indianapolis (re-elected). 

Executive Committee—R. A. Mac- 
Gregor, of Connersville, chairman; E. 
Darrow, of Indianapolis; W. D. Ray, of 
Hammond; and T. Donohue. 

Advisory Committee—C. C. Perry, 
of Indianapolis, chairman; T. C. Mc- 
Reynolds, of Kokomo; J. W. Robb, of 
Clinton. 

Finance Committee—C. Blank, of 
Martinsville, chairman; Thomas A. 
Grist, of Knox; J. N. Moncrieff, of 
Bloomington. 

C. C. Perry, a past-president of the 
Association, brought up the desirability 
of the organization interesting itself in 
Indiana public-utility legislation. At- 
tempts had been made to pass utility- 
commission laws at the recent session 
of the Legislature; while these had 
failed there was already talk of renew- 
ing the attempt two years hence. The 
utilities had nothing to fear from an 
equitable commission, but they did not 
propose to submit to a grossly unfair 
one, as was the case in a few states. 
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Mr. Perry therefore recommended that 
the Association co-operate with similar 
bodies to have a commission appointed 
to investigate the subject thoroughly 
and to draft legislation establishing a 
permanent commission on a broad and 
fair basis. Messrs. Ryan and Robb spoke 
along somewhat similar lines and on mo- 
tion of Mr. MacGregor the matter was 
referred to the officers and Advisory 
Committee for further action. 

President Bryan in an appropriate 
speech, in which he referred to the 
greatly broadening work of the National 
Electric Light Association and to the 
movement for affiliating the state asso- 
ciations with it, introduced John F. 
Gilchrist, of Chicago, president of the 
National Electric Light Association. 


Mr. Gilchrist made an extemporaneous 
address on 


AFFILIATION WITH THE NATIONAL ASSO- 
` CIATION. 
At the outset of Mr. Gildchrist’s address 


he told of the rapid development of the ' 


central-station industry and of the need that 
was realized a few years ago of extending 
the work and influence of the National Elec- 
tric Light Association so as still further 
to promote and to co-ordinate this progress. 
At the instance of Past-president Henry L. 
Doherty arrangements were made to affiliate 
geographic sections, such as the state 
associations, and to establish local company 
sections. The scheme was something like 
that of the relations of our national and 
state governments. The latter are supreme 
in their sphere, they make their own rules 
and conduct meetings as they choose. The 
president of each affiliated state association 
becomes a member of the Executive Com- 
mittee of the National Association. All 
members of the state association are re- 
quired to be members of the national organi- 
zation. One-half the dues paid in by these 
members to the latter body are set aside 
for the use of the state association. There 
are now about ten of these affiliated associa- 
tions. This is an age of co-operation. The 
industry needs every man connected with it 
to understand its interests and to work in 
harmony therewith. This is being accom- 
plished through the company sections. In 
a larger sense the state affiliations are pro- 
moting co-operation and stability. Mr. 
Gilchrist also told briefly of the advantages 
of N. E. L. A. membership, of the work and 
publications of the Association and of its 
prospects for further betterment. 


Messrs. Bryan, MacGregor and Robb 
spoke of the many advantages that mem- 
bership in the N. E. L. A. had brought 
to them, the Question Box alone being 
regarded as worth many times the nom- 
inal dues paid every year. Mr. Bryan 
said he would organize a company sec- 
tion in South Bend. Later in the day 
the subject of affiliating the Indiana 
Association with the National Associa- 
tion was again brought up and referred 
to the Executive and Advisory Commit- 
tees for consideration. 

Two papers on steam turbines con- 
cluded the convention; both were illus- 
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trated by lantern slides. The first ‘‘The 
Steam Turbine for Future Work,’’ was. 
presented before the luncheon recess by 
E. D. Dreyfus, of the Westinghouse: 
Machine Company. At the afternoon: 
session G. R. Parker, of the General 
Electric Company, read his paper on 
‘‘Curtis Steam Turbine Installations.’” 


STEAM TURBINES. 


Mr. Dreyfus opened his paper by allud- 
ing to the extremely rapid development of 
the steam turbine during the last ten years, 
there being now about 20,000,000 horse-- 
power in these units in service. They 
varied in capacity from a fraction of one 
kilowatt to the largest prime movers in 
the world, one builder being ready to con- 
struct 30,000-kilowatt machines. Both the: 
impulse and reaction principles are applied 
in all steam turbines but, as one or the 
other predominates, it gives its name to 
the type. Mr. Dreyfus described both the 
high-pressure and low-pressure types of 
turbines and the advantages of each class, 
as well as those of turbines in general. The 
capacity of engine plants has been nearly 
doubled by the installation of low-pressure 
turbines without material change in the 
boiler equipment or coal consumption. A 
type known as the bleeder turbine has been 
developed to permit steam to be withdrawn 
from an intermediate stage for use in ex- 
haust-steam heating systems; these tur- 
bines have automatic valves for governing 
the amount of steam withdrawn to just 
satisfy the heating requirements; these ma- 
chines are particularly designed for plants 
furnishing both electric and heat supply. 
Mr. Dreyfus gave many classes of service: 
where turbines are used, to show the very 
diversified work they are capable of. He 
then discussed mechanical construction ir 
some detail. Much advance has been made: 
along these lines. In general the stresses 
in turbines are less severe then in recipro- 
cating engines because of the relatively 
low speed of the latter. Both the operation: 
and regulation of turbines is better than 
with engines; the uniformity of angular: 
velocity permits excellent parallel running. 
Taking up questions of design, it was: 
noted that the reaction type does not need 
such sharp edges as the impulse turbine; 
therefore slight erosion or corrosion in the 
latter is more noticeable in its effect on 
efficiency. In conclusion Mr. Dreyfus ad- 
vised against the maximum continuous 
ratings of some makers as not being de- 
sirable for general use. 

Mr. Parker first gave a brief historical 
review of the steam turbine. Taking up: 
the construction of various types, he gave 
particular attention to the Curtis turbine: 
and illustrated its details. He said that 
erosion and corrosion are present in all tur- 
bines to a slight degree, but this is of in- 
significant effect except in a few special 
cases. Modern alloys prevent corrosion; 
superheated steam eliminates erosion, which 
is due almost entirely to water carried over 
in the steam. Mr. Parker showed pictures 
of turbines that had been taken down after 
five to seven vears of continuous service and 
showed substantially no wear of buckets 
or guides. He discussed the value of the 
low-pressure turbine and showed typical in- 
stallations. In the mixed-pressure turbine 
the low-pressure nozzles extend three- 
fourths of the way around the machine and 
the high-pressure nozzles the remaining 
one-quarter of the way. They permit of 
either low or high-pressure supply or both. 
Turbines are also built in which some low- 
pressure steam can be extracted between 
stages or supplied thereto. By regulating 
nozzles of one stage, the amount of steam 


going to the low-pressure stage and to the 
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heating system can be adjusted as desired, 
making a very flexible machine. Among 
many installations shown, was one in St. 
Louis where a 5,000-kilowatt unit was re- 
moved to make room for a 12,000-kilowatt 
machine without substantial changes in the 
foundation, such has been the progress of 
the turbine art. 

Both these papers were briefly dis- 
cussed together. In reply to some ques- 
tions about ratings, Mr. Parker ex- 
plained the system of continuous rating 
as referring to that capacity which the 
machine will yield in continuous opera- 
tion without overheating any of its gen- 
erator coils. The armature is the lim- 
iting element, since the fields are gener- 
ally provided with asbestos insulation 
and are not subjected to high voltage. 
If careful watch is kept of the armature 
temperature, the continuous rating may 
be exceeded, because it is not the maxi- 
mum capacity that may be attained. 
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Electric Devices for Aeroplane Tests. 

Electrical devices are to be largely 
used in the new Aerotechnical Institute 
which has lately been founded in France. 
It forms part of the Paris University 
and the original idea is due to Henri 
Deutsch, who endowed it with a fund of 
$100,000 as well as an annual income of 
$3,000. Of especial interest are the elec- 
trical devices used for testing aeroplane 
surfaces. Such surfaces are mounted 
upon a special electric car and are fixed 
to the top of the car upon a piveted 
frame. By means of this frame, the 
wind pressures on the surface in dif- 
ferent directions are transmitted to reg- 
istering dynamometers on the car. In 
order to run the car for some distance 
and obtain high speeds, a 4,600-foot 
track is laid out in a straight line and, 
instead of having a pilot on the car, con- 
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ELECTRIC CAR FOR TESTING AEROPLANES. 


After the adoption of resolutions ex- 
pressing the gratitude of the Associa- 
tion for the work of the officers, partic- ` 
ularly President Bryan, the convention 
adjourned. 

——_—+--¢—____ 

Acetylene at the Coronation. 

In connection with the illuminations 
at the recent coronation a noteworthy 
feat was accomplished by the lighting | 
of St. Edward’s Tower and the whole 
of the west front of the Roman Catholic 
Cathedral at Westminster by means of 
acetylene. The tower is 300 feeet high, 
and lights equivalent to 15,000 candle- 
power were fixed at its top. 


trolling means are located on a high 
platform on the top story of the build- 
ing and overlooking the track. On each 
side of the track is a current rail mount- 
ed upon posts, and provisions are made 
for varying the current both in field and 
armature of the car motor by a con- 
troller placed at the lookout post. 

The motor field is generally excited at 
120-volts, while the controller varies the 
current in the armature from 50 to 500 
volts, according to the speed at which 
the car is to be operated. On the switch- 
board is mounted an automatic device 
for working at a certain standard speed 
after starting the car, so that once the 
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device is adjusted for the proper maši- 
mum speed, the car operates without. 
further attention. 

The car frame is mounted on two- 
axles of twelve-foot base, and its total 
length is twenty feet. It runs on stand- 
ard-gauge track. The motor, of the 
Thomson-Houston ironclad type, is of 
special design, séeing that it is required 
to drive both axles. For this a double 
chain drive is used. The motor is mount- 
ed five feet from the front axle and 
seven feet from the rear, so as to bring 
the weight forward and so prevent the 
upward pressure of the wind from lift- 
ing the car off the track. When at the 
end of its course, the car is slowed up and 
finally stopped by using a pair of hori- 
zontal brake shoes which run upon a 
pair of flat friction rails, these being run 
for some distance from the end of the 
track. 

The position of the brake shoes 
is set at the start by a hand wheel and 
endless screw, and when at the end they 
are lifted off in the same way. A switch- 
ing box is interlocked with the brake 
mechanism so that when the brakes are 
lifted up and in the off position, only 120 
volts or slow speed can be used on the 
ear. When the brakes are put down, the 
full current can be applied, as it is now 
certain that the car will be stopped. Be- 
sides this, electric braking on the motor 
can be used at any time by the pilot. 
The present electric car can be run at 
about 100 feet per second and Prof. 
Maurain, who is head of the Institute, is 


obtaining some useful data with it. As 


soon as the car is well tested, a number 
of others will be used on the track and 
these will be designed for testing screw 
propellers and for other purposes. 

A round covered building has been 
built for similar tests, but here the track 
used will be circular. Such tests can be 
made in all seasons, and they are more 
easily carried out than with the car, espe- 
cially for preparatory work. The build- 
ing is 125 feet in diameter and in the 
center is a pivot about which a circular 
mechanism is made to rotate. A fixed 
twenty-horsepower motor drives a long 
arm which rotates around the track, and 
on the arm are mounted various kinds of 
aeroplane surfaces to be tested. 

For working with propellers a second 
thirty-horsepower motor is mounted on 
the arm itself so as to drive the propeller. 
The arm now rotates around the track by 
the action of the screw alone, but if de- 
sired the fixed motor can also be used 
for this purpose. 
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_ BY STEPHEN Q. HAYES. 


Fig. 9 shows a breaker built in single- 
pole units in capacities up to 3,000 am- 
peres at 600 volts, and 100 amperes at 
33,000 volts, and having an ultimate 
breaking capacity of 6,000 kilovolt-am- 
peres for two units on a single-phase 
eircuit, 10,400 kilowatts for three on a 
three-phage, and 12,000 kilowatts for 
four on a two-phase. Each pole of the 
breaker is intended for mounting in a 
masonry compartment, and two-, three- 
or four-pole units are made by connect- 
ing the solenoids of two, three or four 
poles to the same operating circuit. The 
mechanism and the terminal insulators 
are mounted on a treated-soapstone 
base and a simple system of toggles 
operated by a powerful solenoid is used 
for closing the breakers. A second 
‘solenoid is used to upset the toggle and 
trip the breaker. A single-pole, double- 
‘throw switch is mounted on the breaker 
and is operated by the motion of the 
levers in opening or closing the breaker. 
This switch controls the signals on the 
switchboard. 

Fig. 10 shows a number of solenoid- 
operated top-connected breakers of 600 
amperes capacity at 13,200 volts. This 


FIG. 10.—600-AMPERE SOLENOID-OPERATED OIL CIRCUIT- 


BREAKER. 


‘type of breaker is built in capacities up 
to 3,000 amperes and in voltages up to 
83,000, and is used in stations of the 
largest capacity. Each pole of the 
‘breaker is inclosed in a separate fire- 
proof masonry structure and a single 
powerful mechanism mounted on an 
iron base and resting on a treated- 
soapstone slab is used with a two-, 
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AUTOMATIC CIRCUIT-BREAKERS. — 


three- or four-pole breaker. The cone 
contact on the smaller sizes and the 
brush contact on the larger, as well as 
the general design of this breaker and 
previous breakers are such that the 
tendency is to open rather than to 


FIG. 9.—300-AMPERE SOLENOID-OPERATED 

GIL CIRCUIT-BREAKER. 
stick, and as the open position is main- 
tained by gravity, failure of the me- 
chanism, breakage of the operating rods 
or other unforeseen contingencies will 
cause the breaker to fall open rather 
than closed. 


FIG. 


Both terminals of each pole are in a. 


single metal tank with insulated lining 
and each tank is provided with a gauge 
glass for observing the height and con- 
dition of the oil. In the particular in- 
stallation shown in the cut, the circuit- 
breakers are mounted in concrete struc- 
tures and provided with sheet-iron cov- 
ered doors. The breakers can be placed 
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if desired in brick structures and the 
doors of the compartment are frequent- 
ly furnished with clear wire-glass panes 
to permit ready inspection. The leads 
of this breaker leave the top of the tank 
and pass out through porcelain bush- 
ings set in soapstone blocks in the back 
wall of the structure. These leads usu- 
ally come out in separate compartments 
that keep them isolated from each other, 
and the leads to the busbars, feeders, 
generators, etc., may all run upward or 
all downward or some up and some 
down. This flexibility is often a great 
advantage in permitting the generator 
breakers being placed on one floor with 
the busbars above them and below the 
feeder breakers, thus minimizing the 
amount of space required and the 
amount of material needed. Another 
advantage of this type of construction 
is that it permits mounting the discon- 
necting switches for isolating the oil 
circuit-breakers on the back wall of the 
breaker structure, and when so located 
there is far less chance of an attendant 
closing these disconnecting switches 
while a second attendant is working 
on the breaker than if the switches were 
on one floor and the breaker on the 
other. 

Fig. 12 shows a 3,000-ampere 2,400- 
volt circuit-breaker of this design tem- 
porarily mounted on a truck for the 


11.—44,000-VOLT HAND-OPERATED OIL CIRCUIT- 


BREAKER. 


purpose of transportation. This break- 
er is provided with laminated brushes 
for the main contact and brass rods for 
the auxiliary contacts. In actual ser- 
vice this breaker will be located in ma- 
sonry compartments. 

The breakers shown in Figs. 9, 10 and 
12 are made automatic by the use of re- 
lays actuated by transformers and are 
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primarily intended for use in power 
plants where the cellular construction 
for the busbars, wiring, etc., is needed 
or desired. In generating stations of 
about 6,000 kilowatts and upwards 
where the generators feed into busbars 
and the entire output of the station may 
be concentrated on a ground or short- 
circuit, it has been found of the utmost 
importance to isolate the busbars, 
wiring, and connections in fire-proof ma- 
sonry compartments in such a manner 
that leads of opposite polarity are sep- 
arated by soapstone, concrete, brick or 
similar material. These fire-proof walls, 
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to step-up transformers giving voltages 
from 33,000 to 140,000 or even higher, 
the question of inclosing the busbars 
and wiring for the high-tension circuits 
becomes an entirely different proposi- 
tion, and for such service it is the opin- 
ion of many engineers that the open 
system of wiring is preferable, as the 
striking distance from wire to ground 
has to be greatly reduced if masonry 
compartments are employed over what 
could be obtained with open wiring in 
the same space, and the fire-proof bar- 
riers offer a more er less perfect ground 
for high-voltage circuits and the higher 
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closed, as the station attendant in a few 
minutes’ walk can see everything and 
does not have to remove many doors 
and visit two or three floors to examine 
the condition of the apparatus. The 


high-voltage breakers, Figs. 11 and 13, 


are primarily intended for open wiring 
but can of course be used with inclosed 
busbars and wiring. 

For high-voltage service, the develop- 
ment of the condenser type of bushing 
with its capacity distributed in such a 
way as to secure a practically uniform 
potential gradient throughout the mass 
of the insulation, has facilitated the de- 


FIG. 12.—3,000-AMPERE SOLENOID-OPERATED OIL CIRCUIT- 
BREAKER. 


barriers, septa, ete., prevent an arc 
starting in one place and communicat- 
ing to the adjacent conductors. The 
amount of current available momentar- 
ly at the point of trouble in large sta- 
Hons of 13,200 volts or less, where the 
generators are connected to a bus, is 
Something enormous, and every precau- 
tion must be taken to prevent such trou- 
ble from spreading. For such voltages 
the question of obtaining suitable dis- 
tance between Wiring and ground is a 
Comparatively simple one. 

Where the generators are connected 


the voltage the more perfect the 
ground. Moreover, a more expensive 
building and more costly construction 
are usually needed with inclosed bus- 
bars than with open wiring. Inspection 
and repair are more difficult for bus- 
bars, wiring, disconnecting switches, 
etc., that are boxed in masonry com- 
partments and only visible and acces- 
sible by the removal of doors, than if 
everything is in plain sight. Inspection 
will be more frequent and thorough and 
incipient trouble will be noticed far 
sooner with open wiring than with in- 


FIG, 13.—-100,000-VGLT HAND-OPERATED CIRCUIT-BREAKER WITH 


SERIES TRIP. 


sign of high-tension oil circuit-break- 
ers. Due to the fact that there is prac- 
tically no external static field where 
the lead passes through the top of the 
ease, a cast-iron cover can be used with 
the bushings solidly clamped to the 
cover. This construction permits the 
assembling of all of the mechanism on 
this cover and greatly simplifies assem- 
bling and inspection. , 

Fig. 11 shows a 44,000-volt, three- 
pole, 300-ampere breaker arranged for 
distant mechanical control and tempor- 
arily set up for the purpose of testing. 
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Each pole of the breaker is located in a 
welded-steel tank with treated lining 
and is complete with all of its mechan- 
ism on its cast-iron top. As each pole 
is entirely independent, with the oper- 
ating rod forming the only connection 
between them, the spacing of the poles 
ean be made to suit the station wiring. 
For electrical operation a solenoid re- 
places the bell-crank device. 

The operating mechanism of each 
pole consists of a toggle actuating a 
simple system of levers and links with 
the pull rod connecting the poles so that 
all open and close with the same move- 
ment and so that all adjustments are 
made after the mechanism has been as- 
sembled on the cover and before the lat- 
ter is placed in the oil tank. This break- 
er has its stationary contacts deeply im- 
mersed in oil and screwed directly on 
the end of the brass tube that forms 
the lead through the condenser bush- 


FIG. 14.—-300-AMPERE OUTDOOR-TYPE OIL 
CIRCUIT-BREAKER. 
ing. The movable contacts are self- 


alining and the contacts are provided 
with.a heavy spring that is compressed 
when the breaker is closed. These mov- 
able contacts are carried by a heavy 
eross bar and the current is transmitted 
through braided shunts so that the com- 
pression springs will not be damaged 
by the passage of the current through 
them. When closing a wiping motion 
is obained until a solid butt contact is 
reached. Both the stationary and mov- 
able contacts are readily removable. 
Where the pull rod passes through 
the cast-iron cover a stuffing box is pro- 
vided that acts as a wiper in removing 
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oil from the rod. The cover is securely 
bolted to a flange riveted to the upper 
edge of the tank and all hand holes are 


‘provided with dust and moisture-proof 


hinged covers. The hand holes in the 
top are of sufficient size to permit the 
easy removal of the removable contacts 
and cross bars without disconnecting 
the other parts of the circuit-breaker. 
The condenser-bushing leads that form 
the stationary terminals can readily be 
unclamped and removed through the 
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FIG. 15.—OUTDOOR-TYPE CIRCUIT- 
BREAKER WITH COVERS OFF. 


cover. As may be noted, the series 
transformers for the operation of am- 
meters and relays are clamped directly 
around the condenser-bushing leads 
which form the single-turn primary. 
This permits the use of a single compact 
and cheap form of series transformers. 

Fig. 13 shows one of the type of 
breaker supplied to the Southern Power 
Company for its 100,000-volt line, 
while similar breakers have been fur- 
nished for the 110,000-volt circuits of 
the Hydro-Electric Power Commission 
of Ontario. 

This particular breaker is hand-oper- 
ated and the automatic operation is ob- 
tained by means of series solenoids con- 
nected directly in the high-tension cir- 
cuit and suspended from line insulators. 
These solenoids have their plunger me- 
chanism connected through long wood- 
en rods to the tripping device of the 
breaker and in case of an overload or 
short-circuit mechanically trip out the 
breaker. Both of the breakers shown in 
Figs. 11 and 13 can readily be arranged 
for electrical operation by replacing the 
hand closing device by a solenoid 
mechanism, 
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OIL CIRCUIT-BREAKERS—OUTDOOR TYPE. 

All of the breakers previously de- 
scribed are intended for mounting in- 
doors where they will not be exposed to 
the weather. The latest developments 
however, in cireuit-breaker design, have 
provided for outdoor service, as this ob- 
viates the necessity of a building in 
many cases. 

Fig. 14 shows an outdoor type of 
breaker designed for 300 amperes at 
13,200 volts, while a modification of this 
breaker is suitable for still higher vol- 
tages. As may be noted, the mechanism 
is completely covered up by a weather- 
proof housing provided with an air pipe 
for ventilation. Automatic operation is 
obtained by means of a tripping device 
fed from the secondaries of current 
transformers located under the weather- 
proof housing. 

The three small wires leaving the bot- 
tom of the housing are connected to the 
middle and the two outside studs of a 
double-throw signal switch, mechanical- 
ly actuated by the mechanism of the 
breaker, and these are used for lighting 
up red or green indicating lamps to 
show the open or closed position of the 
breaker. Each pole of the breaker is in 


FIG. 


16.—100,000-VOLT OUTDGOR-TYPE OIL 
CIRCUIT-BREAKERS. 


a separate oil tank provided with an oi} 
guage for observing the height and con- 
dition of the oil. 

Fig. 15 shows the same breaker with 
the oil tanks and housing removed. As 
may be noted, butt contacts are used 
and the general features of this breaker 
correspond with that shown in Fig. 6 
and described previously. 

Fig. 16 shows the corresponding 100,- 
000-volt breaker intended for outdoor 
service, electrically operated, and its 
main features correspond closely with 
Figs. 11 and 13 previously described. 
For outdoor service the condenser-bush- 
ing leads of the breaker are covered 
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with a series of porcelain insulators and 

the space between the bushing and the 

insulators is filled with a moisture-proof 
compound. The operating mechanism 
is covered by a metallic hood and the 
pull rods connecting the various poles 
of the breakers pass through pipes. The 
various joints are made thoroughly 
waterproof and outdoor breakers of 
this design have been operating very 
satisfactorily on the lines of the Domin- 
ion Power and Transmission Company 
near Hamilton, Ontario, the Niagara, 
Lockport and Ontario Power Company 
near Niagara Falls, N. Y., and the 
Southern Power Company. 

While it is felt that this description 
of the automatic oil circuit-breaker is 
more or less incomplete, it will at least 
give a general idea of the trend of de- 
sign for such breakers. 

—_——_--@__—_ 

Lighting Plans for Los Angeles. 

Request has been made by the city 
electrician of Los Angeles, Cal., that 
the Board of Public Works shall issue 
definite information as to the plans of 
the city in regard to street lighting 
when power from the aqueduct is avail- 
able. The city budget provides for an 
additional 360 are lamps to be in- 
stalled, making a total of 3,560. For 
such service, obtained from the Los 
Angeles Gas & Electric Company, the 
city pays $75.60 per lamp a year, a to- 
tal of $269,136 for the system. 

An endeavor to establish lower rates 
with the company has met with the 
company’s refusal until it learns that 
its lighting system will eventually be 
taken over by the city at a fair valua- 
tion, or whether the city contemplates 
an entire new system. The matter has 
been referred to the Power Bureau. 

———_s--o—_—__—_—_- 
Prevention of Electrolysis. 

In a report on electrolysis of pipes in 
the City of Chicago, mention is made 
of the way in which electrolysis of gas 
mains was prevented by the Peoples Gas 
Light & Coke company. This company 
employed the method of bonding the 
gas mains in the affected territories to 
the car rails with copper wire. In this 
way stray currents were conducted from 
the rails without damage. Each joint 
(twelve feet apart) was bonded with 
two copper wires, and at a number oi 
places copper cables, varying from 
900,000 to 1,000,000 circular mills were 
tapped into the gas mains and carried 


the negative busbars at the power sta- 
ions. 
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Meeting of the Central Electric Railway 
Association. 

The annual convention of the Cen- 
tral Electric Railway Association held 
at Cedar Point, O., August 23 and 24, 
was declared by the officials to be the 
best attended, most enthusiastic and en- 
joyable in the history of the Associa- 
tion. A noticeable feature of the meet- 
ing was the number of cars brought 
from distant points. Where no physical 
connection between the electric systems 
could be had the cars were transferred 
to steam lines and hauled over the gaps. 
The longest distance traveled was from 
Peoria, Ill., to Sandusky, O., a distance 
of about 500 miles. The private car 
making this trip was in charge of H. E. 
Chubbuck, vice-president of the Illinois 
Traction System. 

In calling the meeting to order Wed- 
nesday morning, President E. B. Peck, 
of Indianapolis, congratulated the As- 
sociation on having at this convention 
the largest attendance in its history. As 
a matter of further congratulation he 
said the meeting was honored with the 
presence of representatives of three 
other electric railway associations, in- 
cluding A. W. Brady, of Indiana, presi- 
dent of the American Electrice Railway 
Association; H. E. Chubbuck, president 
of the Illinois Electric Railway Associa- 
tion and James Anderson, president of 
the Canadian Street Railway Associa- 
tion. The three presidents responded 
briefly to the president’s introduction. 

Mr. Chubbuck was heartily applauded 
as a result of his announcement that he 
thought in the near future the principal 
traction systems of Illinois would apply 
for membership in the Central Electric 
Railway Association. President Peck 
thanked Mr. Chubbuck for his fraternal 
promises and said that the merging of 
the Illinois Association would prove 
beneficial to both associations. . 

The preliminaries of the convention 
having been attended to at a business 
session the regular program was taken 
up and continued through the various 
sessions of the meeting. 


‘Headlights for Interurban Cars,’’ 


was the subject of a paper read by C. 
Dorticos, of the General Electric Com- 
pany. Mr. Dorticos said that in the 
early installation of traction service in- 
tensity of illumination of the track was 
not a serious problem, but with the in- 
creasing use of the highway crossings 
and larger power, improved road beds, 
higher schedule speeds, ete., the danger 
has correspondingly increased, necessi- 
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tating different types of enclosed car- 
bon lamps to be installed. Mr. Dorticos 
described the several types of lamps 
now in use showing in each case the sim- 
plicity in design, cost of maintenance, 
ete.. under different conditions of serv- 
ice. 

Mr. Dorticos’ paper was discussed by 
R. M. Hemming and other members of 
the Standardization Committee and Mr. 
Dorticos said his company wished to 
cooperate with the Standardization 
Committee and that he would prepare 
data covering the requirements sug- 
gested by that body. 

The next paper was read by H. M. 
Staats, of Cleveland, O., on the subject, 
‘‘Insurance.’’ Mr. Staats has been ap- 
pointed to the position of insurance ex- 
pert of the Association, and pointed 
out many ways that would result in 
great savings by lessening the hazards 


by the adoption of modern and scienti- 


fic means to prevent and extinguish 
fires. 

In the discusion of Mr. Staats’ paper 
it was brought out that the traction 
companies were imposed upon by in- 
spectors who worked in relays. One 
inspector would order certain improve- 
ments and after being installed at great 
expense another inspector would come 
along and declare that the improve- 
ments Just made were unnecessary and 
order other improvements equally ex- 
pensive. Mr. Staats said this imposition 
would be soon regulated. 

Albert Schlessinger, superintendent 
of overhéad construction, of the Terre 
Haute, Indianapolis & Eastern Traction 
(Company, read a paper on ‘‘Overhead 
Standardization.” He remarked that 
little has been accomplished in the way 
of standardizing material and methods 
of installation of overhead construction. 
He pointed out the necessity of em- 
ploying uniform fittings and keeping a 
large stock of supplies on hand so that 
when any part is worn out a piece of 
different design need not be used to re- 
place it. 

Mr. Schlessinger described the vari- 
ous forms of material and methods of 
construction now employed by traction 
lines covering the entire subject, includ- 
ing even a description of telephone 
equipment. This paper brought out a 
lively discussion by J. E. Cochran, of 
the Ohio Electric Railway Company, 
H. E. Garbitt, of the Westinghouse 
Electric & Manufacturing Company, D. 
D. Hames of the Electrice Service Sup- 
ply Company, H. E. Burdick, of the 
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Detroit United Railway and C. Dorticos 
of the General Electric Company. Mr. 
Schlessinger answered the numerous 
questions propounded in a clear and in- 
structive way and all declared that the 
paper and discussion resulted in the 
giving of much needed information. 
‘Little Things That Count’’ was 
the subject of a paper presented at the 
opening session Thursday morning, by 
John C. Schade, Secretary of the Win- 
ona Interurban Railway. Mr. Schade 
said that the interurban railway service 
is still in its infancy afd it will stand 
considerable improvement. New things 
are being brought out every day making 
changes necessary. New fields are con- 
tinually opening up in the traffic de- 
partment, necessitating the standardiza- 
tion of equipment and methods of oper- 
ation so as to develop through business 


and make possible the expeditious han- 


dling of local business. He character- 
ized standardization as the ‘‘Rock of 
Gibraltar’’ of the traction business. 

Mr. Schade described in detail the lit- 
tle things that count and cited interest- 
ing experiences where difficulties were 
overcome because of a close adherence to 
small requirements. He said the best 
advertisement for a road was a well 
equipped train kept on schedule time 
with all the conveniences in place, from 
a drinking cup to an electric fan—the 
latter to be the next requirement of in- 
terurban travel. He also said too much 
attention cannot be given to the proper 
lighting of cars. Poor lights are con- 
ducive to much complaint. Mr. Schade 
urged interurban men to point out lit- 
tle defects observed in traveling over 
other lines and while offense might be 
taken, great good in the end would be 
the result. 

Oliver E. Anthony, baggage agent at 
the interurban station in Indianapolis, 
the largest terminal station of the kind 
in the world, read an interesting paper 
on ‘‘The Troubles of a Baggage 
Agent.’’ Mr. Anthony pointed out the 
main causes leading to trouble in han- 
dling baggage and showed the best plan 
of disposing of complaints. Courtesy 
and politeness, he said, toward passen- 
gers with baggage were the greatest and 
most effective things to employ in turn- 
ing away the wrath of passengers who 
insist on having their baggage checked 
and loaded instanter regardless of con- 
dition, weight or storage charges. Mr. 
Anthony asked that a campaign of edu- 
cation be started among the patrons of 


interurban roads, as well as station 
agents, in order to make the life of a 
baggage agent at a large terminal worth 
living. 

‘Trailer Operation versus Multiple- 
Unit Trains,’’ was the subject of an in- 
teresting illustrated lecture by Clarence 
Renshaw of the Westinghouse Electric 
& Manufacturing Company. 

Mr. Renshaw took strong grounds 
against the trailer in favor of the use of 
the multiple-unit trains. He thought 
in view of the many advantages of the 
latter over the former in handling 
crowds the employment of trailers was 
a mere make-shift when compared to the 
use of a train of two motor cars. 

Mr. Renshaw’s lecture brought out an 
animated discussion in which H. A. 
Nicholl, of the Indiana Union Traction 
Company, M. R. Shneider, of the Cleve- 
land, Southwestern & Columbus and 
H. E. Burdick of Detroit United, parti- 
cipated. It was the general opinion 
that the use of the trailer was the best 
way to solve the problem in the absence 
of expensive installation of multiple- 
unit car equipment station and line 
equipment. Many successful experi- 
ments were cited of instances where 
trailers were used without overloading 
the motors. 

The Executive Committee announced 
that next regular meeting of the As- 
sociation would probably be held at 
Louisville, Ky., November 23. 

OEO ee eae 
Oil Used in Place of Coal. 

The small production of coal in Cali- 
fornia is offset by the enormous increase 
in the production of petroleum, most of 
which is used for fuel. The oil produced 
in California in 1910 aggregated between 
65,000,000 and 70,000,000 barrels, which, 
on the basis of 3.5 barrels of oil for each 
ton of high-grade coal, would be equal 
tq a production of nearly 20,000,000 tons 
of coal. 

The use of petroleum by the transpor- 
tation and manufacturing industries of 
California has practically eliminated 
coal as a steam-raising fuel in the state. 
Oil is also used in the manufacture of 
gas which is employed for cooking and 
for heating residences as well as for 
lighting. Oil is now also coming into 


use as a direct fuel for household pur- 
poses. 


| soo 


China has the greatest deposits of iron 
ore in the world. Its first shipment of 


pig iron for export was made during the 
past year to America. 
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New Standardization Rules. 
To the Editor: 


In the editorial on the ‘New 
Standardization Rules,’ appearing on 
page 354 of your issue of August 19, I 
note the following sentence: 

‘‘These rules have been published in 
the issue of the Proceedings for August. 
Some of the new material has not had 
the benefit of general criticism and has 
probably suffered thereby. It is to be 
regretted that the entire list of changes 
was not submitted to the membership 
for criticism in accordance with the 
resolution adopted at the Jefferson 
convention. ”’ 

It appears from a circular issued 
from this office that the request for 
criticisms was distributed to the mem- 
bership on July 15, 1910, and practical- 
ly the same matter was printed in the 
August, 1910, issue of the Proceedings. 
I enclose herewith a copy of the circu- 
lar, also pages 8 to 11 of the Proceed- 
ings, which I am sure will satisfy you 
that the membership was given ample 
opportunity to suggest changes in the 
proposed amendments to the rules. It 
has been my experience that members 
frequently neglect to give immediate 
attention to matters of this kind, and 
eventually, when it is too late, appear 
to forget that ample opportunity was 
given to them to offer suggestions. As 
the statement printed in your issue of 
August 19 implied an oversight on the 
part of the secretary of the Institute, I 
am sure you will see the importance of 
making a suitable correction. 

RaLtpH W. Pope, 
| Honorary Secretary. 

New York, N. Y., August 25, 1911. 

In the editorial referred to it was 
not intended to imply that there had 
been any oversight or neglect upon the 
part of the secretary. The circular 
referred to by Mr. Pope is on file in 
this office and was referred to in con- 
nection with this editorial. It was ob- 
served that a great many of the 
changes made were not included in that 
circular, but have been added since the 
circular was issued, and the statement 
was one of great regret that the entire 
list of changes had not been submitted 
to the membership for criticism. The 
two definitions referred to of cycle and 
form-factor are examples of new matter 
not contained in the circular of July 15, 
1910, nor in the issue of the Proceed- 
ings for August of that year.—EDITOR. 
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Central-Station Practice 


Internal-Combustion Engines for Elec- 
tric Power Stations. 


_ The history of the development of 

electric generating stations could almost 
be divided into a series of definite 
phases, or ages, each characterized by 
a different form of prime mover. In- 
deed, the history of electric generators 
could almost be similarly divided, since 
up to the latest developments of the 
steam turbine, the electrical end of a 
generating set represented a form 
which had come into existence merely 
owing to the demand created by the de- 
velopment of its engine end. The 
phases into which electric generating 
stations could be divided might be 
known as the belt-driven age, the di- 
rect-coupled high-speed-engine age, and 
the steam-turbine age. This classifica- 
tion is, of course, an approximate one 
only, and intermediate stages and indi- 
dividual cases have at all times cropped 
up which have interfered with its sim- 
pheity, None the less, this division 
into ages is a fair representation of 
facts. 

A tendency at any particularly time 
towards uniformity of practice in gen- 
erating-station design carries with it 
at least two evils. The first of these is 
illustrated frequently enough in the 
Present steam-turbine age. If the type 
of prime mover to be adopted in any 
Particular case is to be determined 
merely in forms of conformity with 
ruling practice, many examples will be 
found in which such conformity has 
resulted in the installation of unsuit- 
able plant, or, at any rate, plant which 
was not the most suitable. Such ex- 
amples are found at the present time 
in the form of steam turbines of small 
capacity, having no advantages over re- 
Clprocating engines, and some disad- 
vantages as compared with them, in- 
stalled in some cases on quite a small 
Scale in reciprocating stations, and 
having no justification beyond the fact 
that at the moment it is the fashion to 
install turbines. The second evil is that a 
fashion in terms of any particular type 
of prime mover is likely to render the 
Introduction of any new or improved 
form a matter of greater difficulty than 


need be. It may appear that the fact 
of the rapid advance of steam turbines, 
and the supersession of direct-coupled 
high-speed engines by them, goes to 
show that this evil is small or non- 
existent; but we think that an exam- 
ination of the facts of the case will 
show this deduction to be unsound. Al- 
though in a way steam turbines have 
superseded high-speed engines as the 
fashionable prime mover, they have 
not superseded them in the way that 
metallic-filament incandescent lamps 
have superseded carbon-filament lamps. 
The coming of the steam turbine in 
generating-station practice was not 
properly an example of a new form 
taking the place of an older, since the 
extent of the work to be done increased 
so greatly at about the time of the in- 
troduction of the turbine. The general 
adoption of turbines was undoubtedly 
greatly assisted by the fact that they 
displayed such aptitude for driving 
the large electrical units which the 
rapid extension of the field and scale 
of supply rendered necessary. If the 
mission of turbines had merely been 
the taking over of work on the same 
scale as it was being carried out by re- 
ciprocating engines, it is doubtful if 
they would have made the rapid ad- 
vance which has been seen. 

During the last few years a new type 
of prime mover for generating-station 
use has come into the field in the form 
of the internal-combustion engine. A 
considerable number of examples of 
this class have already been installed 
and have proved successful. These 
have taken the form both of gas en- 
gines and Diesel engines, and although 
the whole subject is still one around 
which a large amount of discussion re- 
volves, it is by this time quite certain 
that either of these types is capable of 
forming the basis of successful plants. 
None the less the extent to which in- 
ternal-combustion engines are used in 
generating stations is still very small 
as compared with steam plants. This 
is particularly the case as regards mu- 
nicipal stations, which tend to illus- 
trate, more than others, the fashionable 
practice of the moment. 


It is an interesting speculation as to 
whether the next decade will see the 
beginning of an internal-combustion- 
engine age in generating-station design,. 
in the sense that the present is the tur- 
bine age. Many gas-engine and Diesel- 
engine enthusiasts would undoubtedly 
say that it will, but, personally, we cer- 
tainly have no intention of committing 
ourselves to any such prophecy. It will 
be remembered that Mr. Ferranti, 
whose prescience in some matters has 
been remarkable, decided against gas 
engines in the large central generating- 
station scheme which he sketched in his 
presidential address to the Institution 
of Electrical Engineers. None the less, 
it must be remembered that this scheme | 
was but a sketch intended rather to 
illustrate an idea that to stand for de- 
tailed practice. It is, of course, impos- 
sible for anyone to lay down the law 
as to the future line of development of 
any branch of engineering, and al- 
though non-believers in the internal- 
combustion engine may point out that 
the gas engine is of much older stand- 
ing than the steam turbine, in the mod- 
ern sense, and that the latter’s rela- 
tively greater progress is proof of its 
superiority for generating-station use, 
they do not really make any case 
against the former. Their argument 
is a parallel one to that which might 
have been advanced to Sir Charles 
Parsons twenty-seven years ago, when 
it might have been pointed out to him 
that the inferiority of the turbine to 
the reciprocating engine was definitely 
established by the fact that it had been 
in existence since the days of Hero, 
and had been surpassed in every way 
by the reciprocating engine. 

Although quite a good deal has by 
now been done in this country with 
gas-driven generating stations, none the 
less the number of such stations is ag 
yet insufficient for there to be any great 
amount of data available to enable 
them to be compared with steam sta- 
tions. The local conditions and man- 
agement of different stations varies so 
much that a large number of examples 
are necessary before it is possible to 
draw any general conclusion which 
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may be considered fairly applicable to 
a particular type of plant. This fact, 
of course, militates against the rapid 
spread of new methods unless they 
show such remarkable advantages in 
the examples existing that it is impos- 
sible to ignore them. There are several 
large gas-driven stations now at work 
in this country, but they are mostly 
situated at private works, and in 
many cases the local conditions are 
specially favorable, so that the average 
engineer probably feels that both the 
extent and conditions of the present 
practice are not such as to justify him 
in adopting a similar type of plant for 
his own use. .An additional hindrance 
to the spread of the gas engine for 
generating-station work lies in the 
obvious fact that it cannot be adapted 
to an existing steam station in the 
simple way that a turbine can be put 
down in a reciprocating-engine station. 
It mvolves a radical change of method. 

If internal-combustion engines have 
an inherent and absolute superiority 
over steam engines, they will ultimate- 
ly come into extensive use and will 
take their proper place even in munici- 
pal stations; but the process of change, 
especially at the present stage, must 
be a slow one. Diesel engines, in par- 
ticular, have of late made remarkable 
progress, and it is certain that no one 
building a new generating station of 
moderate power is, at the present day, 
justified in neglecting the very serious 
consideration of them. We hardly 
think the large gas engine can be said 
to have yet attained a similar position. 
In the mere matter of capital expendi- 
ture, for instance, there is not enough 
extended experience available for any 
generally accepted figures to be extant. 
— Engineering. 

— eo 
Central Station Conditions in Sioux 
Falls Improved. 

By taking over the management of the 
Sioux Falls Electrie Light & Power 
Company and the Sioux Falls Light & 
Power Company, which transaction has 
recently been consummated, H.M. Bylles- 
by & Company, Chicago, has relieved a 
situation which has seriously threatened 
the welfare of the public and utility 
business in Sioux Falls, S. D. 

The two lighting companies, until 
becoming a part of the Bylleshby organi- 
zation, have been arch competitors with 
the resultant bad effects that follow 
competition in this field of endeavor, 


The consolidated company will be 
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known by the corporate name of Sioux 
Falls Light & Power Company. One of 
the first acts of the new local manager, 
N. C. Draper, was to reduce the base rate 


of energy from 20 to 11 cents per kilo- 
watt-hour. 


—_———~)--- 


Long Beach Station Starts Up. 

The big Long Beach steam plant of the 
Southern California Edison Company, 
which was described in the ELECTRICAL 
REVIEW AND WESTERN ELECTRICIAN for 
April 8, 1911, has been put into service. 

The opening of this plant brings to 
the front the fact that the Edison Com- 
pany is facing the most peculiar problem 
in Southern California in that the 
demand for power is rapidly outgrowing 
that for lighting and the operating 
report of the company shows that during 
the month of May last this increase in 
power business was remarkable. 

Since 1904 the power business has 
been gradually gaining upon the light 
‘business, notwithstanding the enormous 
increase of the latter, which grew 128 
per cent during the period of 1904 to 
1910. During the month of May power 
showed an earning of $4,771.95 in. excess 
of lighting. 

In spite of the competition of the 
municipally owned Owens River aque- 
duct, power and electrical companies in 
this section are this year spending some- 
thing like eight million dollars in the 
development of steam auxiliary plants. 
The answer is to be found in the fact 
that the officers of the private electric 
companies have learned by experience 
that service depending entirely upon 
water-power generation is unreliable to 
the extent that it is subject to the de- 
structive forees of floods and washouts, 
and that long transmission lines are 
menaced by many forms of interrup- 
tion. It logically follows that in a 
possible contest for business, the system 
which can guarantee the merchants and 
manufacturers that their stores will be 
lighted and the wheels of their industries 
supplied with power, will have the ad- 
vantage over the unreinforeed water- 
power system. 

Provision for a distributing electrical 
system in Los Angeles is being worked 
out by the Publie Service Commission, 
and it has called on E. F. Seattergood. 
head of the Power Bureau, to furnish 
all his data and estimates in reference 
to the cost of such a system. Mr. Scatter- 
good is expected to file his report in 
about two weeks. 


Tf the system is to be constructed it 
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may take two years to complete it and 
a bond issue of practically $4,000,000 to 
pay for it. The city might save time 
by acquiring, through condemnation or 
purchase, the distributing system of one 
of the corporations. It is on these points 
that it asks Mr. Seattergood for his data. 

Last fall Mr. Scattergood estimated 
that a complete distributing system over 
the entire city, with an enlarged area for 
the underground conduits would cost 
$4,250,000. 

The distribution question has been 
revived by the report of the city elec- 
trician that no contracts for public light- 
ing may be made with the present com- 
panies until they know what the city is 
to do, and by the decision of the Board 
of Public Works as to the first power 
service it will provide. 

<8 
Conservation of Water Power. 

Investigations of possible sites for de- 
veloping water power on the public do- 
main are being pushed by the United 
States Geological Survey, with resulting 
withdrawals of land from entry where 
it is found that valuable sites exist. In 
July 31,725 acres of such land were 
withdrawn, including a great number of 
power sites. No estimate has been made 
of the horsepower involved, but owing to 
the character of the power sites with- 
drawn it is believed to be extremely 
large. 

The July withdrawals make a total 
outstanding area withdrawn of 1,546,258 
acres, based on the examination and rec- 
ommendation of the Geological Survey, 
and involving thousands of power sites 
and doubtless millions of horsepower. 
The withdrawals are made in aid of pro- 
posed legislation by Congress which shall 
provide for the fullest possible develop- 
ment of these enormously valuable prop- 
erties and at the same time guard the 
publie interest. 

——_—_9--—_____ 
Pennsylvania Coal. 

Except that of the ‘‘boom”’ year, 1907, 
the production of anthracite in Pennsyl- 
vania in 1910 was the largest in the his- 
tory of the industry, according to E. W. 
Parker, coal statistician of the United 
States Geological Survey. The quantity 
produced in 1910 was 75,433,346 long 
tons, an increase over 1909 of 3,058,997 
long tons, the value increasing from 
$149.415.847 in 1909 to $160,275.302 in 
1910. The production in 1910 was with- 
in almost exactly 1,000,000 long tons of 
the maximum record for 1907, when the 
output amounted to 76,432,421 long tons. 
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MISCELLANEOUS LAMP CHARAC.- 
TERISTICS.'—I. 


BY M. TAPPLEY. 


The present notes are in no sense or 
degree intended as a complete survey 
of lamp characteristics, but merely com- 
prise a collection of miscellaneous data 
and facts collected from many sources, 
during a number of years. The lamps 
dealt with are mainly electric, though 
other types are referred to from time to 
time. 

Types of Luminous Sources Aval- 
able—It is hardly necessary to explain 
at length the desirability, from the effi- 
ciency standpoint, of a ‘‘cold’’ source 
of light; all heat generated by a lumin- 
ous source, and stored or radiated at a 
lower temperature than that at which 
incandescence commences (700 to 800 
degrees Fahrenheit), must be regarded 
as energy wholly wasted so far as the 
primary object of the source is con- 
cerned. What is theoretically desirable 
is a source emitting light without heat, 
and in such a case alone is 100 per cent 
luminous efficiency even theoretically 
possible. 

The vast majority of commercially 
successful lamps depend upon incandes- 
cence for their luminosity, and it then 
hecomes necessary to operate at as high 
a temperature as possible, in order to 
increase the ratio of the luminous to the 
invisible radiations. 

Thus, while ideal conditions require 
a low temperature, it is usually neces- 
sary in practice to go as far as possible 
in the opposite direction, owing to the 
impossibility of realizing the theoretical 
desideratum—in other words, instead of 
reducing the heat emissions we must 
strain every endeavour to increase the 
luminous radiations. 

The ‘‘eold’’ light of fluorescence and 
phosphorescence cannot be utilized com- 
mercially, owing to its weakness and 
inconstant nature. Some attempt has, 
it is true, been made to utilize such a 
“eold’’ light in the transforming reflec- 


1 Abstracted from the Electrical Review, Lon- 
‘on, July 21 and 28, 1911. | 


Electric Lighting 
Illuminating Engineering 


tors used to correct the illumination of 
mercury arcs and similar monochro- 
matic or strongly colored sources. Such 
reflectors, when for use with mercury 
ares, are coated with a varnish in which 
rhodamine is the essential constituent ; 
collodion is used to ‘‘carry’’ an alcohol- 
ic solution of rhodamine, a little castor 
oil being added to promote subsequent 
fluorescence of the coating. 

A somewhat similar luminous source 
(again of a secondary character) may 
be obtained by using a solution of pyro- 
gallol and formaldehyde with thirty per 
cent hydrogen peroxide. This solution 
emits a comparatively strong red light, 
while remaining cool enough to he 
easily landled. 

Cold sources such as the above are, at 
present, of little more than academic or 
laboratory interest, and the most hope- 
ful means of approaching ideal condi- 
tions In a commercial lamp seems to be 
by utilizing the luminescence of gases 
traversed by an electric current. Thus 
the Moore vapor lamp, employing the 
principle of the Geissler tube by pass- 
ing a high-tension electric discharge 
through nitrogen or carbon dioxide at 
a pressure of about one-tenth millimeter 
is a comparatively cool source, though 
its temperature is still too high to enable 
it to attain very high efficiencies by rea- 
son of this characteristic. Similarly, 
the Cooper Hewitt lamp, employing the 
luminescence of mercury vapor, runs at 
300 to 400 degrees centigrade, a tem- 
perature which, though comparatively 
low, is high enough to preclude any ab- 
normal efficiency due to coolness of the 
source. 

In short, no commercial source of il- 
lumination is really cool, and it almost 
invariably pays, therefore, to increase 
the working temperature of the source 
as far as possible in order that the in- 
creased incandescence, outweighing its 
own heat-radiation increment, may con- 
tribute something to the reduction of the 
relative importance of the remaining 
thermal radiations. Thus the quartz 
mercury-vapor lamp owes its great ad- 
vance in efficiency over the ordinary 


471 


and 


mercury lamp to the much higher work- . 
ing temperature which is possible in the 
quartz tubes employed. 

Whereas the vapor temperature in the 
Cooper Hewitt lamp is probably well 
under 500 degrees centigrade, that in 
the quartz type is said to approach 6,000 
degrees. centigrade in the central core 
of the vapor column (probably the ac- 
tual temperature, though still very high, 
is considerably lower than this abnormal 
figure). | , 

Most flame (combustion) lamps derive 
their luminosity from incandescent car- 
bon particles, formed and consumed in 
the flame, while later and more efficient 
sources (other than electric) depend 
chiefly upon the introduction of refrac- 
tory solid bodies (e.g., lime or rare-earth 
‘‘mantles’’) into an intensely: hot non- 
luminous flame. In electric lamps, be- 
sides the luminescent-vapor types, we 
have the incandescent filament (of car- 
bon, rare earths or rare metals), and the 
are struck between solid electrodes— 
whether of pure carbon, impregnated 
carbon or magnetite or similar novel 
composition. 

Failing the commercial feasibility, or 
pending the realization, of a ‘‘eold’”’ 
source, what 1s required is a refractory 
substance which will radiate as light a 
marimum percentage of the energy sup- 
plied to it. The development of rare- 
earth and metallic-filament glow lamps 
is typical of the utilization of substances 
of very high working temperature,? also 
fortunately possessed of the property of 
radiating selectively to a certain limited 
extent. By “‘selective’’ radiation is 
meant energy radiation in quantities of 
various wave-lengths other than would 
he radiated by a ‘‘black’’ body under 
similar circumstances. What is required 
In Incandescent lamps is a selective ra- 
diator which will, at a certain tempera 
ture, radiate a greater percentage of lu- 
minous energy than js accounted for 
solely by its temperature (takin 
“black body” as Standard). Th ae 

ough 
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‘‘eold’’ radiation is, at present, inapplic- 
able to commercial high-candlepower 
lamps, we may yet, by aid of selective 
radiation, approach efficiencies other- 
wise unattainable. 

When it is remembered that a black 
body at about 12,000 degrees Fahren- 
heit would radiate only fifty per cent of 
its total energy as light, and that the 
theoretical mechanical equivalent of lu- 
minous radiations is about 0.08 watt per 
candlepower, it will be seen how limited 
is the efficiency which can be attained by 
any incandescent source of light and how 
far even the best of modern lamps falls 
short of the efficiency theoretically ob- 
tainable. 

Rating of Lamps.—The rating of 
lamps—the denomination by which their 
capacity, and hence their illuminating 
and commercial value shall be judged— 
is not a particularly difficult problem in 
the case of electric lamps other than 
ares. Old-fashioned lamps (flame lamps, 
ete.) were, and are, seldom given any 
particular rating, but their performance 
is tolerably uniform? whatever the make 
of lamp, and is so familiar, in a rough 
way, that no precise rating is necessary. 
When electric glow lamps.and improved 
gas burners began to be placed upon the 
market, however, the necessity was felt 
for devising a definite rating system, if 
only to enable a graphic description of 
the merits of the new forms of lamp. 

Gas burners and mantles are usually 
rated by the candlepower they yield 
when new and consuming so many cubic 
feet of gas per hour; such a rating is of 
fairly permanent value in the case of gas 
burners, but (as shown later) gas man- 
tles undergo a rapid deterioration which 
necessitates a liberal reduction from the 
nominal rating in order to determine the 
mean useful candlepower during the life 
of the mantle. Similarly, the rating ap- 
plied to glow lamps of various types is 
based upon their candlepower when new 
and operated upon the supply voltage 
for which they were designed. In the 
ease of carbon-filament lamps, the dete- 
rioration in candlepower, which occurs 
before the ‘‘smashing’’ point is reached, 
may be twenty per cent, hence the nom- 
inal rating again requires correction in 
order to yield the mean effective candle- 
power. In the case of metallic-filament 


3—At least there is nothing comparable to 


the vast difference in efficiency Which may 
exist between outwardly identical electric 
lamps; and differences in the grade of oil 


used In paraffin lamps, say, are less important 


than changes in the brand of carbons used 
in arc lamps. 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


lamps the deterioration is much less ra- 
pid and less in total amount; hence cor- 
rection therefor is proportionately less 
important. 

The question at once arises as to how 
the ‘‘rating’’ candlepower should be de- 
termined. In the early days of electric 
lighting, when simple filaments were 
common, it was usual to follow out a 
gas-engineering convention by photome- 
tering the lamps with the plane of the 
filament at forty-five degrees to the 
length of the photometer bench. The 
ecandlepower thus estimated was a rea- 
sonable and sufficient rating basis for 
those days, but the complex filament 
shapes now employed, and the greater 
accuracy of working needed to discrimi- 
nate between various lamps, call for a 
more satisfactory and widely applicable 
rating. Though mean spherical candle- 
power would be the fairest basis of com- 
parison (as being proportional to the 
total luminous flux from the lamp), 
mean horizontal candlepower is usually 
accepted for glow lamps, mainly because 


this quantity is readily determined, and 


with considerable accuracy, by taking 
readings in a few radial directions in a 
horizontal central plane through the 
lamp. Mean hemispherical candlepower 
is hardly a suitable rating for glow 
lamps, since these are generally em- 
ployed in rooms and similar spaces 
where upward-going light 1s of very: dis- 
tinct value. If a glow lamp is to be 


used with an opaque top reflector, or ap- 


plied to street lighting, mean hemisphe- 
rical candlepower (as determined when 
completely fitted for service) is, of 
course, & very suitable rating. 

The rating of tube lamps presents dif- 
ficulty only in the great and distributed 
extent of the luminous area; a mean 
hemispherical candlepower rating is 
most convenient for these lamps as at 
present utilized, and the candlepower 
per foot (taking the average value for 
a full-sized lamp) is a useful basis for 
estimating purposes. 

In carbon and flame ares, however, 
wholly different conditions are met. The 
main difficulty is that the candlepower 


is constant neither in maximum nor: 


mean value nor in distribution; the ra- 
pidity of its variation in every respect 
is so great that it is with extreme diff- 
culty that any consistent arc-lamp 
observations can be made. It na- 
turally follows that extraordinarily 


high candlepowers may be mo- 
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mentarily observed during tests on 
any arc, and, in the early days of are- 
lamp development, makers carefully 
sought after these ‘‘snatch’’ readings, 
and, obtaining from them extraordinary 
efficiencies, promptly adopted the latter 
as the basis of their standard lamp rat- 
ings. These, correct and legitimate so far 
as they went, were, like the data on 
which they were based, ‘‘snatch’’ rat- 


Ings, and the fictitious significance at- 


tached to them led to the development of 
what was practically an arbitrary sys- 
tem of rating. Thus for a number of 
years a ‘‘2,000-candlepower’’ are lamp 
consumed 400 to 500 watts, and was 
really of about 750 mean hemispherical 
candlepower. Such a state of affairs. 
naturally caused much confusion, not. 
to say deception, and it is fortunate 
that makers and consumers alike now 
realize the advisability of a straight- 
forward rating, based on mean spheri- 
cal candlepower or mean hemispherical 
candlepower, measured under normal 
and definitely stated conditions. The 
necessity for the italicized clause wilh 
be apparent from the following data. 
A certain Westinghouse-Bremer flame 
arc gave efficiencies: 


With Without 


globe. globe. 
Watts per maximum candle power..0.180 0.081 


Mean hemispherical candlepower....0.287 0.133 

The possibility of accidental misunder- 
standing or wilful misrepresentations of 
these figures, were the conditions of their 
application not definitely stated, needs 
no explanation. 

Mean hemispherical candlepower is @ 
convenient and usual rating for most arc 
lamps since the commonest application 
of the latter is to street lighting and 
similar duties, in which any light leaving 
the complete ‘lamp (including its globe 
and reflector fittings) in an upward di- 
rection is useless. Otherwise the mean 
spherical candlepower is the rating to be 
employed; the candlepower in any indi- 
vidual direction is of no real value, 
though the maximum candlepower of ar 
arc is often cited (it is, alone, of no val- 
ue, but is an interesting figure and one 
which forms a useful ‘‘catch’’ number 
for advertising purposes). 

(To be continued.) 
) — ee 
Electric Lighting in European Oapitals. 

Figures recently given by an author- 
ity on electric lighting in Russia show 
that St. Petersburg, Russia, has the 
best lighting per capita; there being 


440 sixteen-candlepower lamps per 1,000 
population. 
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Progress in Wireless Telegraphy. 

In a lecture delivered at the Royal 
Institution in London early in the sum- 
mer under the title ‘‘ Practical Progress 
in Wireless Telegraphy,’’ T. Thorne 
Baker, reviewed the recent advances in 
this domain of applied science. He re- 
ferred to the type-setting machine of 
Hans Knudsen, which was actuated by 
electric waves, and to the adaptation of 
the Duddell oscillograph to the produc- 
tion of records of. radiotelegraphic 
signals. A silver-quartz fiber was 
stretched across the field of a powerful 
electromagnet, and its image cast up- 
On a screen; the arriving oscillations 
passed first through a Fleming valve 
detector, in which they were rectified, 
and then through the fiber which they 
displaced, thus opening the shutter of 


tight four-pole dynamo, driven by a 
gasoline motor through a telescopic 
shaft, consisting of two square tubes 
sliding in one another. Motor and gen- 
erator were attached to different sides 
of the saddle, the shaft being under the 
body of the horse. The motor was made 
of aluminum, and was cooled by a fan, 
and started easily by a tarn of the han- 
dle. The spark-gap was provided with a 
shunt comprising a condenser in the 
form of a vibration-proof battery of 
Leiden jars, and the primary coil of an 
oscillation transformer. Three selective 
amounts of winding were available, 
both on the primary and secondary, and 
switched in to alter the wave-length. 
One end of the secondary was joined 
through an earth spark-gap to an earth- 
net of phosphor-bronze gauze, two feet 
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4 slit, in front of which a lamp was 
Placed, while a photographic film was 
moved behind it. The slit could also il- 
luminate a selenium cell, and thus ac- 
tuate a receiving marker. At Clifden, 
an Einthoven galvanometer with sil- 
vered-quartz thread was used for the 
purpose of photographing the waves re- 
ceived from Glace Bay, 2,200 miles dis- 
tant. 

He described in detail the cavalry 
field wireless-telegraphy set of the Mar- 
coni Company, which was divided into 
four lots, each carried by one horse; it 
Weighed, with 2 gallons of gasoline and 
lubricating oil, 600 or 700 pounds, and 
would work well over distances of thir- 
ty miles. The spark was produced by a 
transformer fed by an inclosed water- 
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wide and twenty-five feet long, which 
formed a counter capacity to the aerial, 
and could be quickly rolled out. The 
receiving apparatus was fitted with a 
reciprocating three-way tuner; the re- 
ceiver could at once, during a conver- 
sation, be adapted to the changed wave- 
length transmitted, so as to render 
“tapping” very difficult. The trans- 
mitter required only a fairly sharp tun- 
ing, provided the receiver were capable 
of very sharp tuning. The set included 
a stand and a canvas cover for it, as 
well as a lamp and an accumultor. The 
two masts, thirty feet high, were made 
up of six hexagonal telescopic tubes; 
they were fixed 375 feet apart to sup- 
port the aerial. Fleming’s valve re- 
ceivers were used. 


Speaking of communication with air- 
ships, Mr. Baker pointed out that a long 
trailing aerial was almost out of the 
question on aeroplanes, and a network 
of electric wires on the aeroplane was 
exceedingly dangerous to the pilot, 
whom an electric shock might moment- 
arily disconcert. Farman had used two 
trailing wires, each 100 meters in 
length. Baker himself had- not used 
loose wires, but attached fifty feet of 
wire to the machine itself, a Bristol bi- 
plane, fixed round the frame of the bi- 
plane, but carefully insulated from the 
network of steel wire. In his recent 
experiments he had been using a six- 
inch induction-coil with a five-eighth- 
inch spark-gap, as far removed from the 
gasoline tank as possible. In a new ar- 
rangement which he and Lorraine were 
trying, a long light brass tube was at- 
tached to the one side of the tail of the 
aeroplane (insulated from it) to serve 
as counter capacity or earth for the 
aerial on the other side, which ended in 
sixty feet of wire trailing behind. 

As regards the very important possi- 
bility of receiving messages on aero- 
planes, telephone receivers could not be 
used on account of the noise of the 
motor, on whose working the pilot had 
to concentrate his attention, as it meant 
life or death to him. Visible signals 
had to be resorted to. With the help of 
a coherer, a local battery and relay, 
and, further, of a decoherer (worked 
by clockwork and a magnet), which 
tapped the eoherer every two seconds, 
a lamp could be lighted by the arriving 
waves, and the lighting was maintained 
for one second when a dot was to be 
signaled, and for two seconds when a 
dash was to be transmitted. The deco- 
hering could not be left to the unavoid- 
able vibrations of the aeroplane, but 
had to be independent. Unfortunately, 
the vibrations produced by a ‘‘Gnome’’ 
seven-cylinder engine, travelling at 
thirty miles per hour, were so rapid that 
the coherer would not act. In such cases 
anti-vibration holders would have to be 
employed, or some coherer like that of 
Brown, which was insensitive to shocks. 

On airships matters were less difficult. 
The apparatus carried by the Beta mi- 
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litary airship weighed about 100 
pounds, and signals had been conveyed 
on favorable occasions to a distance of 
50 miles. The apparatus consisted of 
an ordinary induction-coil, an accumu- 
lator, one trailing wire, and a counter- 
eapacity:: The equilibrator of the Well- 
man airship would offer the advantage 
that it maintained metallic connection 
with the sea-water, while in ordinary 
balloon work the wave-length of the os- 
cillations varied greatly with the height 
above the earth, owing to the difference 
in the capacity of the aerials relative to 
the earth. 

Mr. Baker showed a small receiving 
set, to be carried in the knapsack, which 
he had recently submitted to the Army 
wireless department. Everything ne- 
cessary for detecting oscillations and for 
tuning was contained in a box slightly 
bigger than a cigar-box. The aerial (a 
wire suspended from a tree or a por- 
table mast) and the earth connection 
were joined to the ends of the primary 
of a small oscillation transformer, con- 
sisting of fine wire wound on an ebon- 
ite tube, over which the secondary could 
slide. 

The limiting factor in this apparatus 
was the detector. Valve detectors and 
electrolytic detectors, otherwise good, 
were heavy or delicate, and crystal de- 
tectors (silicon, borite, and carborun- 
dum) mounted in a suitable holder ap- 
peared preferable. The crystal was 
placed between two brass drums, one 
of which was fixed in the bottom of a 
glass tube of the same diameter at the 
drum; the top drum came down upon 
the crystal, and the pressure was regu- 
lated by means of a small micrometer 
screw, 

The direction from which a message 
came could be determined by means of 
a ‘‘ wireless compass,” of which various 
types had been devised. In the com- 
plex antenna, which required ample 
space, wires were suspended radially 
and joined, one after the other, or one 
pair after the other, to the receiver. 
De Forest used a grid which was 
turned until it gave the loudest signal 
when broadside on. Baker himself had 
been obliged, owing to the strongly di- 
rective effect of aeroplane transmitters, 
to use two sets of aerials at right angles 
to one another, and now made use of a 
triple aerial, 150 feet long. suspended 
from a mast 36 feet high. Bellini and 
Tosi use as a receiver their radiogonio- 
meter, consisting of two closed oscillat- 
ing circuits connected with the aerials, 
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these being triangular in shape, verti- 
cally placed and mutually perpendicu- 
lar; the emission from these aerials was 
compounded with the circular emission 
from a plain aerial. A movable coil was 
so arranged that the action of the direc- 
tive aerial would either add itself to 
that of the vertical antenna or subtract 
itself from it. More power would, how- 
ever, be wanted for these directive de- 
vices, and it might be possible to deflect 
the path of the oscillations from two 
aerials by means of a magnetic field. 

A new arrangement of Mr. Baker’s 
for giving a rapid train of damped os- 
eillations consisted of a geared wheel 
set with radial spark-rods; each time 
a radial rod came in contact with a 
fixed rod, a Leyden jar was shunted 
through the induction coil across the 
spark-gap; there were as many jars as 
radial rods, and a commutator and a 
high-frequency brush closed the cir- 
cuits. 

One of the primary functions of di- 
rective systems was to prevent the in- 
terception or tapping of messages. Cap- 
tain Hovland, of the Norwegian navy, 
has devised a very ingenious instru- 
ment for secret mìlitary work. He re- 
placed the Morse key by a typewriter ; 
each depressed letter made contact for 
a corresponding cipher, and the actual 
cipher could be changed at will, there 
being as many as 720 possible combina- 
tions; the messages were printed at 
the receiving station. 


Baron Lepel’s musical bugle-calls 


were another noteworthy novelty which 
had been tested between Brussels and 
Slough. When a spark-gap was shunted 
with heavy capacity, groups of disturb- 
ances were produced, giving rise to a 
musical note which was more easy to 
pick up than unmusical signals. Lepel 
produced the eight notes of an octave 
with the aid of a keyboard switch for 
the transmission of bugle-calls or mus- 
ical code tunes. 

Mr. Baker then referred to one of the 
most useful advances in wireless work 
—the telephone of A. W. Sharman, 
whieh had given excellent results in the 
coal-mines of Newcastle. The small ap- 
paratus, weighing seven pounds, was 
fixed on a tripod hke a camera. It con- 
tained a low-resistance impulse coil, a 
key, and battery; two wires ran from 
the coil to steel pegs (rods with han- 
dles) stuck into the ground, about. fifty 
feet apart. 

The impulse coil embraced an iron 
core, and the circuit was interrupted 
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when the core was magnetized to satura- 
tion, so that the lines of force collapsed 
suddenly. The impulses travelled out- 
ward as elliptical waves, not superficial- 
ly only, but like spherical pulsations. On 
land two miles could be covered with 
a primary energy of four watts, and 
better results still—a range of six miles 
with sixteen watts—had been obtained 
in water between ships and submarines. 
The distance to which systems could be 
worked, would depend upon the pri- 
mary energy, and still more upon the 
proportion of the energy which could 
effectively be controlled by the micro- 
phone or other variable element in the 
receiver; currents of more than 1.5 am- 
peres would cause heating and arcing 
in the microphone, and thus limit the 
range practically to about five miles. 
The high efficiency of the Sharman sys- 
tem was due to the fact that earth con- 
duction was utilized in addition to in- 
duction. 

Concluding, the lecturer explained 
the remarkable possibilities of the sys- 
tem of Mr. Habibia, an Indian telegraph 
overseer. He utilized the surface of 
water (rivers), instead of the ether, 
and earth connections, and was able to 
send messages over distances of fifty 
miles with the energy of a small medi- 
eal coil; the one-wire antenna lay on 
the surface of the river. 
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To Ferry Across the Ohio. 

General Manager Carson, of the 
Evansville, Henderson & Owensburg 
Traction Company, has worked out an 
economical, swift and reliable plan to 
ferry the traction cars bodily over the 
Ohio River, between Evansville, Ind., 
and Ilenderson, Ky. W. M. Whitaker, 
naval architect, of New York, is now 
drawing plans and specifications for a 
twin-screw steel-hull ferry boat to be 
built under rush order. This boat is 
to be 130 feet long and capable of trans- 
porting two fifty-foot interurban cars 
over the river. It will be run hy two 
gasoline engines, each of sixty horse- 
power. 

Mr. Whitaker is also planning the 
sliding cradles, which will allow the cars 
to be run off and on the boat during any 
stage of water. 

It is estimated that five minutes will 
he required to take a car or train across 
the river, which is only 1,600 feet at the 
incline. Thirty minutes will be required 
to take a car over the land rails. At 
present the quickest time made by steam 
line or boat is one hour. 
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ELECTRIC TRACTION IN SWITZER- 
LAND.: 


BY E. HUBER-STOCKAR. 


Electrice traction on railways has 
occupied the minds of scientists and 
inventors as far back as the times of 
Faraday’s memorable and fundamental 
discovery of the electromagnetice me- 
chanical production of electric current. 
In those times Davidson experimented 
with an electric locomotive on the 
railway between Glasgow and Edin- 
burgh. His locomotive weighed about 
five tons; it had two axles, each driven 
by an electromagnetic machine, and 
current was supplied from two Sturgeon ’s 
primary batteries carried on the loco- 
motive. It was one of those unsuccess- 
ful but historically necessary attempts 
of science applied to practice prema- 
turely. 

It took about fifty years to make the 
electrical machine a thing really worthy 
of this designation, the signification of 
which was always determined by the 
high state of the art of mechanical 
engineering in general at the particular 
time being. The decided and increasing- 
ly rapid development of electric loco- 
motion began not much later than that 
of electric lighting, but earlier than that 
of electric power transmission proper. 
The key to electrie traction was the self- 
adjusting trolley running underneath 
a contact wire suspended overhead. The 
necessary requisites in shape of electrical 
machinery of sufficient voltage and 
power of the so-called working in parallel 
or constant-voltage distribution and of a 
certain practical experience in electro- 
technies were already in existence some 
time previously. After the start was 
made with the practical application of 
electricity to locomotion on rails shortly 
after 1880. electric traction has developed 
along the lines of technical possibilities 
and actual demands, a good deal of 
which were modified or created by the 
very possibilities inherent to electricity 
as applied to traction. 

In the large cities, elevated. under- 


1 Abstract of a paper presented before the 
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ground and tube railways were equipped 
electrically. In Switzerland mountain- 
ous districts, inaccessible to steam trac- 
tion, came in possession of efficient rail- 
ways invaluable for their commercial 
and touring development. 

Electric railways proved to be an 
economic possibility where steam rail- 
ways could no longer be financed. 
Especially in Switzerland, where living 
and manufacturing had become very 
expensive in the large towns, electric 
railways opened up agricultural and out- 
of-the-way districts for commercial enter- 
prise, and furnished a system of com- 
munication by rail, thus completing and 
feeding the system of main-line rail- 
ways in a most beneficial manner. 

Since 1890 electric traction has been 
adopted on one or another section of rail- 
way where steam traction appeared 
suitable. Subsequently, however, and 
more particularly since the beginning of 
this century, the question arose whether 
electric traction would not be the proper 
method of operating railways altogether, 
and it was. for a certain time, a matter 
for discussion whether the steam loco- 
motive was to disappear and to be 
superseded by the electric locomotive 
and motor-car. 

Today the question is put in a re- 
stricted and more definite manner, and 
is treated with more recognition and 
knowledge from the part both of the 
electrical engineer and the railway 
manager. The one is realizing more fully 
the enormous responsibility of the ser- 
vice of the railways he wished to elec- 
trify, the other is recognizing more 
appropiately the reliability andefficiency 
of electric traction. 

At the present time a number of re- 
markable  electrifications have been 
carried out or are in course of comple- 
tion, so that it is not necessary to waste 
words in justifying railway electrifica- 
tion. At any rate, railway electrifica- 
tion will furnish work to a number of 
branches of mechanical engineering. 
More particularly the locomotive builder 
need not fear being deprived of work. 
His co-operation with the electrical 
engineer has been most significant and 
useful until now,and will be so in future. 
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The era of motors geared to driving 
axles as in street cars has probably 
passed as far as the more powerful 
vehicles are concerned, and the electric 
locomotive of today is, with regard to 
its mechanical part, to a large extent 
the work of the steam-locomotive builder. 

The reason for dealing more particu- 
larly with railway electrification in 
Switzerland is not because greater 
progress has been made in this direction, 
but because of the more general interest 
it presents in comparison with many 
other countries. 

First of all, it may be found astonish- 
ing that progress has not been greater 
in this country than it actually has been, 
when one considers that Switzerland has 
to buy all its coal from foreign countries 
and has a large amount of water power 
still waiting for utilization. 

Secondly, Switzerland has had certain 
railways electrified at a comparatively 
early date, and may be expected to have 
gone onward on this basis, especially as 
applied electricity is highly developed 
in the country generally. 

Thirdly, the very reason of the pro- 
gress being less than may be expected 
adds greatly to the interest of the prob- 
lem as presented in Switzerland. There 
are no such sections of railways as the 
terminal section of the New York Cen- 
tral & Hudson River and the New York, 
New Haven & Hartford railways, where 
steam has played out its rôle on account 
of the frequency of the trains or the 
smoke nuisance, and no such sections as 
the London Bridge and Victoria of the 
London, Brighton & South Coast Rail- 
way, Where over a million passengers 
were to be recovered that had been 
better served by competing tube and 
street railways. Though railway elec- 
trification in Switzerland is inseparable 


-from the use of water power, and though 


this use is evidently beneficial to the 
financial situation of the country in the 
long run, still it must, for various 
reasons, be done in a way so as not to 
disturb the balance of traffic receipts on 
the one hand and the operating expenses 
and interests on loans on the other. The 
time is still far distant where even state 
railways are built. as the principal street 
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roads have been built all through the 
country and over the mountain passes, 
simply because they are necessary, no 
matter whether they are remunerative 
or not. Railways are still built and 
operated for the greater part, and most 
fortunately so, even by the state, on the 
basis of a commercial enterprise conduct- 
ing a household of its own. Therefore 
more particularly in Switzerland, where 
railways are, on the whole, not making 
profits because of cost of construction, 
heavy grades, rather irregular traffic, 
short average distance of travel, high 
wages, low fares and so on, the problem 
of railway electrification is in every case 
a problem mainly of general economics 
of railway operation, since the technical 
problem has admittedly been satisfac- 
torily solved by far. 

The electrifications of importance that 
have hitherto been or are being carried 
out are almost all either of an experi- 
mental or preparatory character, or were 
brought about by considerations not di- 
rectly or purely economical. In Switzer- 
land the economy of operation is having 
a decisive weight and makes the prob- 
lem, as it is presented, difficult. 

In Switzerland, as in other countries, 
the railways already electrified or about 
to be electrified in the near future are 
such that the smoke nuisance would be 
an almost prohibitive- feature of steam, 
as in the case of the Simplon tunnel, or 
where the capabilities of steam are near 
exhaustion, as in the case of the St. 
Gothard railway. 

To prevent misunderstanding it is ex- 
pressly stated that by railway electrifi- 
cation is meant the introduction of elec- 
tric traction either on existing steam 
railways or on such new rails that would 
or could on account of their general 
character of road and traffic, and by 
analogy with similar existing steam rail- 
ways, be operated by steam. By railway 
is meant simply a line or system of lines 
of railway comparable with a steam rail- 
way line or system of lines of medium 
or great importance. This involves a 
somewhat high standard of construction, 
of passenger and freight trains, of a cer- 


tain weight and frequency, a traffic of- 


a certain volume, and of a service of 
high responsibility. It excludes railway 
lines of a purely local character and 
smaller importance as links of the whole 
system of railways of the country; it ex- 
cludes street railways of the character of 
tramways, whether urban or interurban ; 
it also excludes railways of a special 
character, such as rack and rope rail- 
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ways or railways operated during a part 
of the year only, even if their kilometric 
traffic or their local or tourist interest 
be great. 

The gauge of the track, however, is 
not a feature which decides whether a 
railway does or does not belong to those 
which are comprised in the railway elec- 
trification problem. There are, in Switz- 
erland, only two gauges to be considered. 
There are normal-gauge interurban and 
branch lines similar to tramways, play- 
ing no role in the electrification problem, 
except as experiments, and there are 
narrow-gauge railways that are impor- 
tant in their district and in general, and 
run trains of a weight exceeding that of 
many normal-gauge steam railways. 
These narrow-gauge railways must be 
included in the problem. 

Space does not allow one to deal with 
all those narrow-gauge railways, with 
one exception, that had or have a sig- 
nificance in the evolution of electric trac- 
tion on railways. Among these railways 
are notably the Montreux-Oberland Ber- 
nois and the Bernina railways, both of 
considerable length, which demonstrate 
possibilities of railway construction and 
operation far beyond what can be done 
on the basis of steam traction. There 
are among those also the Locarno-Big- 
nasco and the Bellinzona-Mesocco rail- 
ways, which are representative of types 
of railways end electric equipments ca- 
pable of extension on to lines and sys- 
tems of lines of great importance. 

BURGDORF-THUN RAILWAY. 

It is noteworthy that the first elec- 
tric traction on a railway of the general 
character of normal-gauge railways of 
medium importance was on the alternat- 
ing-current principle and more particu- 
larly on that of three-phase current. At 
the time of construction of the Burgdorf- 
Thun Railway, three-phase current was 
almost universally used for all power 
transmission and distribution dealing 
with distances of some importance. The 
supply of electric power to the trains 
of the road, the terminal of which is 
Burgdorf, is over thirty-one miles dis- 
tant from the source. Owing to the 
length of railway and with the means 
then available, sectionizing of the line 
was obviously necessary, 500 to 750 volts 
being then still the limit of electric-trac- 
tion voltage considered necessary, and 
substations were also required. Accord- 
ing to the practice, at least two such 
substations with converting machinery 
under constant attention would have 
been necessary. The trains likely to be 
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hauled were of a weight, and the grades 
of a length, not yet customary in elec- 
tric-traction practice in general; those 
substations would have become of a size 
and cost both of plant and operation not 
compatible with the small average useful 
load of the few trains on them. 

The solution of the problem in an eco- 
nomical way, as regards cost of plant and 
specialty of operation, was obviously the 
elimination of costly substations and the 
adoption of the three-phase current 
transmitted from the power house to the 
contact line and traction motor equip- 
ments instead of first to converter sta- 
tions. 

The essential feature of all alternat- 
ing-current methods is the possibility of 
transforming current of high or low 
voltage into current of low or high volt- 
age with relatively little loss of power in 
apparatus relatively cheap, having no 
moving parts and requiring only occa- 
sional attention. _ 

The credit of having introduced three- 
phase current for electric locomotion on 
railways is largely due to Brown, Boveri 
& Company, Baden. The scheme was not 
entirely novel, as the same firm had al- 
ready equipped a few kilometers and 
cars of the tramway in Lugano, the Gor- 
nergrat rack railway and the Stansstad- 
Engelberg railway. The adoption of 
three-phase current involved a compro- 
mise of advantages and disadvantages 
which are more or less evident. The ad- 
vantages were: the elimination of costly 
substations and the reduction in invest- 
ment or in the loss of power, or both, by 
making more sections of smaller length, 
supplying each with a simple trans- 
former substation, the aggregate cost of 
which was far below that of even a much 
smaller number of converting substa- 
tions. 

The disadvantages, on the other hand, 
were: a more complicated contact line 
composed of two contact wires that were 
to be interinsulated, certain difficulties 
in the construction and operation of the 
contact line above points and crossings 
of track, the impossibility of increasing, 
by whatever means of controlling appa- 
ratus, the speed above a certain constant 
speed, which had to be accepted as the 
normal speed on load, also working at 
lower speeds being connected with con- 
siderable loss of power in the form of 
heat. That speed depends on the fixed 
and constant number of periodic cycles 
of any kind of alternating current and 
the unalterable number of poles of the 
motors. The motor runs almost as if 


September 2, 1911 


it was positively geared to the machines 
in the power station. Consequently the 
speed of a train remains practically con- 
stant on all up-grades as long as the 
electric current is on, and the torque of 
the traction motors required correspond- 
ing to the resistance of the whole train 
keeps within certain limits, beyond which 
the motors get ‘‘out of step’’ and stop. 
This feature has, however, not been felt 
as a source of trouble, and will not be 
so felt if motor equipments and train 
loads are properly proportioned, as they 
must no less be in steam practice. 

The Burgdorf-Thun Railway was elec- 
trically equipped from the beginning. It 
is operated by the Emmentalbahn Com- 
pany, also operating a steam line be- 
tween Solothurn and Langnau. About 
four miles of track east of Burgdorf 
are common to both railways and are 
therefore operated by steam and electric- 
ity at the same time. 

From the beginning there were two 
locomotives for dealing with freight 
trains of 100 to 150-tons weight. These 
could operate with two different ratios 
of gearing, the one or the other gearing 
being clutched in. The one-speed fea- 
ture is thus overcome to a certain ex- 
tent. The locomotive can run econom- 
ically at two speeds, 16 and 11 miles an 
hour, while the one-speed feature is re- 
served for each of these two particular 
speeds. 

In 1910 another locomotive, of a type 
first introduced in the Simplon tunnel, 
was added, which allows much heavier 
trains to be hauled. 
mechanical means of overcoming the one- 
speed inconvenience, not desirable in 
heavier traction, purely electrical means 
Were adopted. The multi-speed feature, 
adopted and developed for other pur- 


poses than traction proper many years 


before, was resorted to and adapted in a 
Way so as to specially suit the case. By 
means of a controller switch, sectioniz- 
ing the windings of the motors, these are 
made, in the case of these locomotives, 
of one out of four different numbers of 
poles. Consequently the motors run, ac- 
cording to the number of their poles, by 
virtue of the position of the switching 
controller, at one of those particular 
speeds. It is seen that there are four 
different motors incorporated in one mo- 
tor, Properly called a multi-speed motor. 

ith reference to each of these four 
Speeds the one-speed and the gear-wheel 
features obtain, there is. as experience 
seems to prove, yet a sufficient freedom 
of adjustment of the economical speeds 


Instead of purely 
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to the varying requirements of practical 
locomotive driving on the railways hav- 
ing such locomotives. 

The electric traction on the Burgdorf. 
Thun Railway has been satisfactory. 
Disturbances interfering with traffic have 
practically disappeared, and at no time 
has any dissatisfaction been noticed. It 
is of the greatest benefit to the electrical 
operation, especially since a powerful lo- 
eomotive has been added, that power is 
supplied from a large power station near 
Spiez on the Lake of Thun, capable of 
dealing with the heavy variations in 
load. The power station belongs to a 
large power transmission and distribu- 
tion supply enterprise. The transmis- 
sion voltage between Spiez and the four- 
teen transformer substations along the 
railway is 16,000. The consumption of 
electrical energy is sixty-eight watt-hours 
per ton-kilometer. 

FREIBURG-MURTEN-INS RAILWAY. 

The Freiburg-Murten-Ins Railway is 
interesting as the first normal-gauge rail- 
way which has undergone actual electri- 
fication. This railway is of invaluable 
service to the district traversed, but the 
financial results are unsatisfactory. The 
electrification was made possible by the 
controlling influence and financial inter- 
est of the State of Freiburg both in the 
railway and in the electric power-supply 
enterprise. The electrification was com- 
pleted in 1902 as far as Murten, in 1903 
on the extension to Ins only then con- 
structed. There are only four motor 
cars. Locomotives will come if freight 
traffic becomes sufficiently developed. 

This electrification was the first and is 
the only normal-gauge one in Switzer- 
land carried out on the continuous-cur- 
rent system with a third rail. The pres- 
sure of 800 volts was a novelty in third- 
rail practice at that time, and has proved 
safe and satisfactory. 

Three-phase current of 8,600-volt pres- 
sure and fifty cycles is supplied from 
Hautersive, a hydroelectric station of 
10,000 horsepower distributed for all 
kinds of purposes in the district. The 
third rail is fed from two converter sta- 
tions, each equipped with converting ma- 
chinery of relatively moderate size and 
accumulator batteries to provide for peak 
loads. 

The consumption of power is about 
thirty-four watt-hours per ton-kilometer, 
exclusive of losses in converting machin- 
ery and batteries. Inclusive of these 
losses the consumption is to be estimated 
at 60 to 80 watt-hours, according to cir- 
cumstances. 
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SEETHALBAHN RAILWAY. 

The Seethalbahn Railway is of an ex- 
ceptional character, as it appears really 
to be a normal-gauge street railway of 
considerable length and traffic of both 
kinds. 

The electrification at present com- 
pleted is an actual one with regard to 
the steam operation having reached an 
age of thirty-seven years. The very fact 
of so large a portion of the track being 
laid on public roads and the main streets 
of a number of villages has, aside from 
the heavy grades of a section more re- 
cently added, brought about the abolition 
of steam in favor of electricity. Steam 
traction could not keep pace with the de- 
velopment of the districts traversed and 
appeared to be incapable of securing to 
the railway that share of through traffic 
to which it can be considered entitled 
with regard to its terminating in a center 
like Luzern on the one end and at Wil- 
degg, a station of the main line Brugg- 
Olten, on the other end. 

In fact, the Seethalbahn is a regular 
normal-gauge railway with a great length 
constructed on large public roads which 
are used chiefly for agricultural traffic. 
It must, therefore, be considered quite 
apart from the particular interest it pre- 
sents, as a normal-gauge single-phase al- 
ternating-current electrification of con- 
siderable magnitude. 

Power is obtained from the power sta- 
tion at Beznau, of the Beznau-Léntsch- 


-` werk, by transmission of 1,000 to 2,000 


horsepower in the shape of three-phase 
current at 8,000 volts and a periodicity 
of fifty cycles. In one substation at 
Beinwil, not far from the middle of the 
line, this three-phase current is con- 
verted by machinery into single-phase 
current of 5,000-volt pressure and a pe- 
riodicity of twenty-five, fed directly into 
the overhead contact line without any 
intermediate transformer substations. 
There will be run in both directions 
twenty pasenger trains of sixty-seven 
tons (stopping at way-side stations) and 
seventy-four tons (faster), besides four 
freight trains of 162 tons total weight. 
On sections on public roads the speed of 
passenger trains will be sixteen on pri- 
vate tracks and twenty-eight miles per 
hour. The speed of freight trains will 
be sixteen miles per hour throughout, ex- 
cept on the maximum grade. All trains 
are moved by one motor car each. Mul- 
tiple-unit control is, however, provided, 
and heavier trains thus made practicable. 
As trains of more considerable weight 
are not expected, electric locomotives 
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have not appeared desirable apart from 
a little electric shunting engine at Hoch- 
dorf station. It is, however, evident that 
at any time a service of locomotives and 
heavier trains can be organized by the 
addition of electric locomotives without 
changing the nature of the operation of 
the railway in its appearance. 

The electric service of the Seethalbahn 
may be considered representative of the 
local and suburban service of principal 
railways, which, while operating trains 
of any weight for long-distance traffic 
with powerful locomotives, organize their 
local and less heavy suburban traffic with 
motor-car trains or even single motor 
cars of the type similar to that of the 
Seethalbahn. The voltage of 5,000 on 
the contact line would, according to 
present knowledge, not be adopted in the 
case of a railway of greater length, pos- 
sibly prospective only, but a voltage of 
10,000 to 15,000. In the case of the See- 
thalbahn, the adoption of 5,500 to 5,000 
volts for the contact line was economical 
and convenient at the same time for par- 
ticular reasons. The power required 
from the trains, even near the extremi- 
ties of the line, is too little, as to cause 
inadmissible losses in the contact line. 
Therefore sectionizing of line, trans- 
former substations and intermediate 
high-tension distribution were not nec- 
essary. If, however, instead of three- 
phase current, single-phase current of 
proper periodicity had been obtainable 
from the plant at Beznau, it is certain 
that this current would have been con- 
ducted to two or three transformer sub- 
stations on the railway line. These two 
or three transformer substations would 
have been a most satisfactory proposi- 
tion in many respects, cheaper in cost of 
plant and operation than the one sta- 
tion at Beinwil with converting machin- 
ery ; but this was excluded by the nature 
of the current obtainable. 

This observation will call attention to 
the desirability of the generation of al- 
ternating current for traction purposes 
and of the unification of periodicity. Dif- 
ferences in the voltage of different power 
stations do not signify, as they can al- 
ways be dealt with by means of trans- 
formers at an advantage, all things be- 
ing considered. But radical differences 
of periodicity cannot he overcome except 
in an expensive way. 

MARTIGNY-ORSIERES RAILWAY. 

The Martigny-Orsiéres Railway 1s, as 
a whole, similar to the Seethalbahn as far 
as the general conditions are concerned. 
Tt is specially interesting for various rea- 
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sons. The line voltage has been settled 
at 8,000 volts, a value not very likely to 
become the standard. The periodicity, 
however, has been fixed at fifteen, the 
standard accepted in Switzerland for 
future electrification. The Martigny- 
Orsiéres Railway, branching off at Mar- 
tigny from the Federal Railways’ main 
line Lausanne-Simplon-Italy, was re- 
quested by the authorities to adopt a 
current of a periodicity compatible with 
that of electric traction on lines prob- 
ably coming in operative connection with 
it in the near future, namely, the Sim- 
plon tunnel and the Loétschberg services, 
both having adopted a periodicity of fif- 
teen. While small differences in period- 
icity do not prevent transition of loco- 
motive vehicles from lines of the one on 
to lines of the other periodicity, large 
discrepancies make it impracticable. 
Even a large difference in line voltage, 
though of course very inconvenient, can 
always be dealt with in a suitable man- 
ner. 

This railway is interesting from the 
fact that single-phase current has been 
adopted after careful investigation into 
the merits, in the particular case, of con- 
tinuous current of 2,400 volts, a voltage 
still in excess of that on the Bellinzona- 
Mesocco. Then it is extremely interest- 
ing on account of the system of motor- 
speed control as applied to traction. 

Contrary to multi-speed three-phase 
motors, single-phase motors permit of 
speed adjustment with perfect freedom. 
The means adopted for this control of 
speed possess the inherent feature of a 
step-like action, though by virtue of the 
number and pitch of the steps these are 
hardly felt as such within the range of 
speeds usual in driving. 

In the case of the Martigny-Orsiéres 
Railway the speed control is an abso- 
lutely gradual one, free from the feature 
of steps. The operation of speed control 
consists in shifting the brushes on the 
commutators of the motors, and is there- 
fore, as far as the means external to the 
motors are concerned, purely mechanical. 
Instead of controller switch contacts and 
a certain number of connecting electric 
conductors, there 1s, with this novel type 
of locomotive control, a system of spin- 
dies, shafts, bearings, bevel or other 
gears for transmitting motion by hand 
power from either of the two drivers’ 
cabins to the several motors on the car. 
In the case of four ineclosed motors be- 
ing lodged in two bogie trucks below the 
ear body, this mechanical device of speed 
eontrol will require considerable skill on 
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the part of the designer, and probably 
considerable attention in service. In the 
ease Of locomotives with high-level mo- 
tors, open and accessible at any time, 
even when traveling, and rigidly mount- 
ed in the frame of the vehicle, the device 
cannot possibly give rise to mechanical 
troubles. Whether this system of speed 
control, as a whole, will prove satisfac- 
tory, in general or under special condi- 
tions, experience has still to teach. 
CONCLUSION, 

Railway electrification has made, and 
is making, noteworthy rather than rapid 
progress in Switzerland. As regards sys- 
tem, single-phase current of low period- 
icity (15) and high contact-line voltage, 
varying from 5,000 to 15,000, according 
to circumstances, is being sanctioned by 
experience and by authority. 

An important electrification of a new 
principal line, the Lotschberg, is about 
to be carried out in the immediate future, 
and a still more important one, that of 
the St. Gotthard Railway, is well pre- 
pared by the investigations of the 
Schweizerische Studiencommission fiir 
electrischen Bahnbetrieb and by the Fed- 
eral Railways’ purchase of water powers 
along the line. 

Railway electrification and electric 
traction on a large scale is in a great 
measure a problem of power-station 
economics. The heavy variations of load, 
and those due to rapid seasonal varia- 
tions in the fresh-water supply. make, 
under Swiss conditions, water storage de- 
sirable and even imperative. All elec- 
trification in Switzerland is directly con- 
nected with the utilization 
power. 


of water 
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Plans for Los Angeles Subway. 

Bion J. Arnold, of Chicago, who was 
employed a few months ago to make a 
report of the Los Angeles situation 
with a view to relieving the present 
congestion, has finished his report and 
will soon submit it to the municipality. 
The scheme as outlined by Mr. Arnold 
consists of a two-level subway under 
Broadway and Main Street, with dou- 
ble tracks on each level. One of the 
levels is to be used for city cars and 
the other for interurban cars. An ele- 
vated on Main Street for interurban 
cars in lieu of the second level of the 
subway is offered as an alternative. 
Estimates show: that a double-track, 
one-deck subway will cost in the neigh- 
borhood.of $2,000,000 a mile, and the 
double-deck subway more than twice 
that amount. 
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All readers of the ELECTRICAL RE- 
VIEW AND WESTERN ELECTRICIAN are in- 
vited to submit questions and answers 
to this department. Correspondents 
are requested to send full name and ad- 
dress. This, however, will not be printed 
except where the writer ‘indicates his 
willmgness therefor. Anonymous com- 
munications will not be considered. 

Questions relating to electrical mat- 
ters of any kind will be inserted. An- 
swers from our readers should be re- 
ceived in this office not later than ten 
days after the date of publication of 
the question. Answers will be published 
in a subsequent issue. 


QUESTIONS. 


No. 10.—ELECTROMAGNET DESIGN.— 
What is the smallest sectional area of 
core of an electromagnet which will be 
sufficient to exercise a force of one 
pound upon an armature two inches 
away, and what winding should be 
used? It is to be conected to a 110- 
volt circuit and used intermittently.— 
M. E. R., Baltimore, Md. 


No. 13.—AUTOMOBILE IGNITION SPARK 
Com.—Please give sketch and informa- 
tion on a low-tension spark coil to be 
used in connection with the make-and- 
break ignition system of a six-cylinder 
automobile, to be operated on six volts. 
—S. L. K., Reading, Pa. 


No. 14.—ELECTRIC LIGHTING OF PULL- 
MaN Cars.—The Pintsch gas lighting 
for railway cars is to some extent be- 
ing superseded by electric lighting. 
Please explain the modus operandi 
with reference to the electric generator 
and accumulators. What is average size 
in kilowatts of generator and accumu- 
lators? What is the efficiency of gen- 
erator and accumulators? When the 
Senerator is working at its highest effi- 
aency, speaking of one Pullman ear, 
What impedance does same offer to the 
ree movement of a train of passenger 
cars, considering continual side belt 
Strain on axle bearings, magnetic drag, 
Weight of equipment and the like? At 
What speed of a train, in miles per hour, 
18 the greatest demand of the generator 
on the free movement of the train, and 
What is the energy required in horse- 
POWer?_H W. F., Chattanooga, Tenn. 


H (T.—Sinoue-Puase Fan MOTOR: 
—We have a twenty-four-inch exhaust 


fan driven by a one-third-horsepower, 
110-volt, single-phase motor. Wind 
blowing down the thirty-inch duct 
caused the fan to act as a turbine and 
run backwards. When I tried to start 
it up again the motor just hummed, 
then after a few minutes it started up 
backwards at a very high speed. I 
then shut ‘off the power. On again 
Starting it went all right. Why did it 
go so fast backward the first time?— 
F. G. D., Lincoln, Neb. 


No. 18.—CURRENT For ELEVATORS.-— 
If power for lighting and elevator mo- 
tors in a five-story building is to be 
bought, is alternating or direct current 
preferable, and why? With which 
would the motors cause most fluctua- 
tion of the lights? If there were six 
elevators and from 30 to 125 kilowatts 
of lighting, would separate generator 
sets be advisable?—A. B. R., Chicago, 
Til. l 


No. 19.—AMOUNT or OzONE NECES- 
SARY FOR VENTILATION.—In a hall 
having a system of forced ventilation 
with distributed registers, how much 
ozone should be generated by an ozon- 
izer placed at the intake, in respect to 
size of hall and number of people; what 
should be the capacity of the ozonizer 
in order to properly ozonize the air? 
On what facts are these figures based ? 
If the ozonizer is not connected with a 
fan for circulating the air, what pro- 
portion should the ozone generated bear 
to the amount of bad air to be vitalized ? 
How is the ozone thus generated meas- 
ured as to strength, amount, ete.. for 
any given length of time?—H. M. G., 
Indianapolis, Ind. 


ANSWERS. 


No. 3.—Rotation Near ALTERNAT- 
ING-CURRENT MAGNETS. — When two 
metal disks, mounted on pivots so that 
they overlap and are free to turn, are 
held over the pole of a magnet excited 
by alternating current, the disks rotate 
in opposite directions. Will you ex- 
plain why this rotation takes place, 
and why one disk is affected different- 
ly from the other?—H. C., Evanston, 
Il. : 


Whenever a rotating magnetic field is 
produced in the space occupied by a 
conduetor, currents are induced in the 
latter which produce a torque tending to 
rotate the conductor in the same direc- 
tion as the field. This can be shown in 
any particular instance by tracing out 
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the paths of the currents, but the direc- 
tion of the torque is most easily found 
by an application of the law of Lenz. 
The simplest case appears in the old ex- 
periment of Arago, in which a magnet is 
rotated over a metal disk, or vice versa. 
With a symmetrical magnet excited by 
alternating current there is no rotation 
of the field, and a disk placed symme- 
trically experiences only a repulsion 
due to the eddy or secondary currents 
induced in it. If, however, a portion of 
the pole of the magnet is encircled by 
a conductor, constituting a closed sec- 
ondary circuit, the current induced in 
it exerts a magnetizing effect on a por- 
tion of the core, which causes the re- 
sulting field not only to be unsymme- 
trical, but to have a time lag in one part 
with respect to the other. This is equiv- 
alent to a superposition of a stationary 
field and a rotating field. The latter 
element will cause a torque upon a me- 
tal disk placed in front of the pole, 
and this scheme is used in some forms 
of induction meter. If the edge of a 
disk projects over the pole of the mag- 
net, it constitutes a secondary circuit 
which will have an effect similar to the 
conductor encircling a portion of the 
magnet. If a second disk is then 
placed over the magnet, it experiences 
a rotating field and consequently a 
torque. If the second disk is so placed 
that it projects over the pole from the 
opposite side, it will produce a dis- 
symmetry in the opposite sense, and the 
resultant field acting on the first disk 
will rotate in the opposite direction.— 
M. G. L., Oak Park, IN. 


No. 12.—‘‘ STRIP” ror Dispuay ILLU- 
MINATION.—In the account of the Brit- 
ish coronation illuminations that ap- 
peared in your issue of July 22, mention 
was made of the use of ‘‘strip’’ for out- 
line lighting. Please explain what this 
‘‘strip’? material is and just how it is 
used.—S. J., New Orleans, La. 

There are about half a dozen strip 
systems on the English market. One of 
them at least was introduced between 
ten and fifteen years ago, for tempor- 
ary electrical illuminations, owing to 
cheapness and ease of installation. 
Flexible vuleanized indiarubber cable 
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is mounted with special-type bayonet 
lamp sockets, and in one system with 
shade-holders, the sockets being placed 
at whatever distances apart they may 
be required—6, 12, 18, 24, 30 or 36 
inches. It is made in any lengths and 
is stocked in coils by some makers in 
lengths of fifty sockets placed 6, 12 and 
24 inches apart in ‘series ready for 
wiring. The sockets are in either brass 
or aluminum as required, but the latter 
were in considerable demand at the 
coronation owing to the non-corrosive 
quality of aluminum, making them spe- 
cially suitable for outdoor use. Rub- 
‘ ber rings or sleeves are fitted as a cov- 
ering for the lamp sockets, so as to 
render them watertight. ‘‘Bro-ite’’ 
strip sockets are provided with special- 
ly drilled lugs which facilitate instal- 
ling, saving time and labor. ‘‘Strip- 
lite,” another make, is supplied to dif- 
ferent specifications according to the 


rough usage. It is supplied in lengths 
of sixty receptacles placed respectively 
six to thirty-six inches apart, the size 
of cable being 7/22 or 7/20 according 
to whether five or eight-candlepower 
lamps are used for circuits of from 
200 to 250 volts. The strip is, how- 
ever, quite suitable for the same num- 
ber of 100 to 125-volt lamps, but when 
used on this lower voltage the mains 
must be connected to the center of the 
strip. The flexibility, as will be seen, 
admits of the strip being twisted to any 
desired angle. For indoor illumination 
short lengths of low-voltage different- 
colored lamp strip is prepared ready 
wired together with adaptor and flex- 
ible cord for connection to any lamp 


receptacle at a moment’s notice.—A. H. 
B., London, Eng. 


No. 15.—TWELVE-HUNDRED-VOLT DI- 


Raluways.—I under- 


RECT - CURRENT 


TWO FGRMS OF “STRIP.” 


class of outlining or decoration work 
it is to perform, whether for buildings, 
arches, lawns, as follows: 3/22 cable, 
600 megohm, with watertight porcelain 
receptacles; 1/18 cable, 600 megohm, 
with porcelain receptacles supported by 
zine strips (see illustration). If for lawns, 
the zine strips have stays for driving 
into the turf. In all these cases ‘‘Strip- 
lite’’ is fitted with miniature sockets 
and two-candlepower, fourteen-volt, 
round-bulb tipless lamps, clear, frosted 
or colored, supplied in lengths of eight 
or sixteen lamps in series ready wired 
for installing. Prices are quoted per 
foot including lamps. There are other 
varieties in form of ‘‘Striplite,’’ but 
those shown are representative ex- 
amples for different situations and pur- 
poses. In ‘‘Pixiclite’’ the cable is se- 
cured to the receptacle independently 
of the terminals so that it cannot break 
awav from the receptacle owing to 


stand that 1,200 volts is now used on a 
number of direct-current interurban 
railways. Is it possible to arrange the 
car wiring so that such a car may enter 
a city on the ordinary 600-volt trolley 
lines? If so, how is this done?—N. H., 


La Salle, Il. 

In railways of this type, the equip- 
ment of each motor car consists of four 
commutating-pole motors, each wound 
for 600 volts but insulated for 1,200 
volts. The motors are in two sets, each 
of two motors connected in series; this 
permits of series-parallel control with 
the sets first in series and then in par- 
allel. As most interurban roads run 
only short distances into cities and are 
then required to run at reduced speed, 
it is customary to make no change in the 
scheme of motor connections whether 
operating at 1,200 or 600 volts; this 
means that on the 600-volt lines the ear 
will not be able to attain more than 
about half the maximum speed that it 
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does in the open country. However, 
where it is desired to operate at high 
speed over a considerable length of 600- 
volt line, a special change-over switch 
is provided which breaks the otherwise 
permanent series connection between 
the two motors of each set and places 
them in parallel, so that full-speed nor- 
mal running is posisble on 600 volts. 
In all cases an auxiliary dynamotor is 
provided which is run while the car is 
on the 1,200-volt line and provides 600- 
volt supply for the control, lighting and 
air-compressér circuits—B. E. R., Ni- 
agara Falls, N. Y. 


| —eoe 


Enormous Coal Valuations. 

Under the present scheme of classify- 
ing government coal land 56,089,214 
acres of withdrawn land had been, on 
August 1, examined in geological detail 
and classified by the United States Ge- 
ological Survey. The lands found to 
contain workable coal beds aggregated 
16,873,370 acres. These lands, in 40-acre 
tracts, have been appraised by the Sur- 
vey at a total valuation of $711,992,537, 
in prices ranging from the minimum fig- 
ure stated in the coal law—$10 or $20 
an acre, according to whether the land 
is located within fifteen miles of the rail- 
road— to figures of over $400 an acre 
where the thickness of the coal beds may 
aggregate 60, 80 or 100 feet, or even 
more. The government valuations ac- 
cord in a general way with the market 
values of private coal lands in the West, 
although as a matter of fact they are 
somewhat more liberal to the purchaser. 

Under the provisions of the national 
irrigation law the proceeds from all sales 
of coal land are credited to the ‘‘reclama- 
tion fund,” so that government irriga- 
tion has, as it were, a considerable trust 
fund for future operations. 


—d 


Electroplating Aluminum. 

If a slight film of brass, containing as 
much zine as possible, is first deposited 
on aluminum, other metals may be plat- 
ed on in the usual manner. A patent 
has been taken out in Germany for this 
process. The inventor recommends & 
brass anode containing fifty per cent of 
copper, and a solution consisting of 
potassium and copper cyanide, 5 ounces; 
potassium and zine cyanide, 2 ounces; 
sodium sulphite, 5 ounces; potassium 
hydrate, 2 ounces; potassium chloride, 1 
ounce; water, 1 gallon. A current dens- 


ity of 2 or 3 amperes per square decime- 
ter is used. 
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FINANCIAL REPORTS OF ELECO. 
TRICAL COMPANIES, 


KINGS COUNTY ELECTRIC. 

The report of the Kings County Elec- 
tric Light & Power Company for the 
month of July and seven months ended 
July 31, 1911, compares as follows: 


$ 366.908 $ 341 $90 
OSS ice Pek Bee xd à : 
ees Sere se arenes 185,333 170,765 
Det ereraa ees 81,569 170,825 
Charges, depreciation, etc. 122,773 106, 453 
July surplus .........0..5 8,796 64,3 
Seven months gross....... 2,708,964 2,448,651 
Expenses .......cccccccece 1,350,881 1,167,877 
Seven months net......... 1,358,083 1,280,774 
Charges, depreciation, etc. 797,595 717,151 
Seven months surplus... 560,488 563,623 


CANADIAN GENERAL ELECTRIC. 

The Canadian General Electric Com- 
pany has issued its report for the year 
ended December 31, 1910, which com- 
pares as follows: 


1910. 1909. 
Operating profit .......... $911,208 $625,990 
Deductions 
Interest ................6. 76,820 61,660 
Depreciation ............. 188,088 91,093 
Total deductions ....... 64,908 142,753 
Balance for dividends..... 646,300 483,237 
Preferred dividends ...... 140,000 140,000 
Common dividends ....... 354,625 329,000 
Pee re | 151,675 14,23 


The amount available for dividends 
on the common stock, $506,300 is equal 
to 9.39 per cent earned on $5,392,737 
common stock, compared with 7.30 per 
cent earned on $4,700,000 common stock 
last year. 


BROOKLYN RAPID TRANSIT. 

The Public Service Commission has 
issued a report for the lines comprising 
the Brooklyn Rapid Transit system for 
` the quarter ended March 31, 1911, which 
compares as follows: 


Gr 1911. 1910. 
È ina A LA TE $5,142,746 $4,866,795 
Noe and taxes...,... 3,720,073 3,582,978 
0 OC earns tance. 1,422,673 1,383,817 
ther income .. 2777777177" 105,38 92,886 
otal income IU 1,528,056 1,476,703 
Dene e dane Eaten Goes 1,571,148 1,555,515 
ficit 43,092 78,811 
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METROPOLITAN STREET RAILWAY. 

The Publie Service Commission of 
New York, has issued a report of the 
receivers of the Metropolitan Street 

ilway Company for the quarter ended 
March 8l, 1911, which compares as 


follows: 
Grosg 1911. 910. 
Be E 3,194,142 3,123,950 
Net and taxes....... PR TET 
e noe a P A 
*Chargeg OMe T 812,160 677,109 
Surplug ("TShirt tees 651,250 651,393 
"Interest “navies 160,910 25.716 
ducted. Permanently defaulted is not de- 
me 
a THIRD AVENUE RAILROAD. 
e 


Ne A ublie Service Commission of 
ai ork, has made the report of the 
evers of the Third Avenue Railroad 
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Company for the quarter ended March 
31, 1911: 


1911. 1910. 

Total operating revenue... .$841,262 $848,339 
Net operating revenue...... 424,211 403,725 
Surplus 556s Gie ae eee Gk ses 259,699 268,227 
After deducting charges and taxes. Interest 


previously defaulted is not included in charges. 


EDISON ELECTRIC COMPANY OF BOSTON. 
The report of the Edison Electric Il- 

luminating Company of Boston for the 

month of July compares as follows: 


1911 1910 
July gross 2... cece cece ce eee $369,872 $832,594 
Expenses ........ ccc ac cn eece 172,044 155,318 
July met ...... So dicate aaa brakes ee 197,828 177,276 


~ 


LONDON UNDERGROUND. 
The report of the London Electric 
Railway Company for the six months 
ended June 30, 1911, compares as fol- 
lows: | 


1911 1910 
GLOBES: wes ose awe b eae ces £392,817 £365,624 
Expenses and taxes .......... 174,920 167,220 
Net settee tag: a otc ig o ea Seas ck 217,897 178,404 
Other income .................. 5,713 5,743 
Total income .................. 610 204,147 
Int. on debentures, rents, etc... 102,930 107,562 
DUPDIUR seb eas cdimrawh cebe seen un 120,680 96,583 


The report of the Metropolitan Dis- 
trict Railway Company for the six 
months ended June 30, 1911, compares 
as follows: 


Gross Steere te cece ec ee cece een e £327,170 £300,046 
Expenses and taxes .......... 152,741 143,33) 

Cd Cr ee ere ER OED 174,429 156,715 
Other income ................. 49,028 45,381 
Total income .................. 457 202,096 


970 61,33€ 


TERESA CEEE 6 6.68 6. 6 E 


CITIES SERVICE COMPANY. 

The Cities Service Company reports 
for the ten months ending July 31, 
1911: Gross earnings, $751,081; ex- 
penses, $23,298 ; net earnings, $727,783 ; 
dividends on preferred stock, $413,955; 
dividends on common stock, $118,650; 
surplus, $195,177. 

i —— eoe 
Marconi Wireless Dividends 

Marconi’s Wireless Telegraph Com- 
pany, Ltd., has declared at the rate of 
seven per cent per annum on the capital 
paid up'as on December 31, 1910, on the 
cumulative participating preferred 
shares issued on or prior to such date. 
Also an interim dividend at the rate of 
seven per cent per annum on capital 
paid up as on June 30, 1911, on the 
cumulative participating preference 
shares issued on or prior to such date, 
and an interim dividend for the half 
year ending June 30, 1911, at the rate 
of ten per cent per annum on the cap- 
ital paid up on the ordinary shares is- 
sued at July 20, 1911. All dividends 
were payable September 1. 

( ————_s--o——_———_ 

The total length of all the railroads 
in the world is over 600,000 miles. Over 
one-half of this is in America and over 
one-third is in Europe. 
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AMONG THE CONTRACTORS 


AND SUPPLY MEN 


EVANS & DICKSON, Tacoma, 
Wash., were awarded the contract for 
installing a conduit electric lighting 
system in Wright’s Park. The work 
will cost about $3,000. 

J. C. CORBIN & COMPANY, of Se- 
attle, Wash., have been awarded the 
contact for the installation of the 
Power plant in the new Veterans’ 
Home at Port Orchard, Wash. The 
contract price was $13,987. 

THE ARC ELECTRIC COMPANY, 
of Kansas City, Mo., which has recently 
opened an office and shop at 828 Minne. 
sota Ave., will carry a complete line 
of electrical fixtures and will do gen- 
eral contracting work and repairing. 

THE HANCOCK-HOWELL ELEC- 
TRICAL ENGINEERING COMPANY, 
Buffalo, N. Y., was awarded the contract 
for installing the electrical work on the 
viaducts at the foot of Genesee Street, 
and at Washington Street and the New 
York Central tracks, Buffalo. 

THE CARL W. NEWMAN ELEC- 
TRICAL COMPANY » Chicago, Il., 
which was incorporated with a capital 
of $6,000, will do general electrical con- 
tracting and manufacturing work. The 
incorporators are Charles C. Cunning- 
ham, Charles S. Babcock and Edward 
J. Dunham. , 

THE D. J. BRAUN MAN UFACTUR- 
ING COMPANY, Chicago, Ill., has been 
awarded the contract for installing 
lighting fixtures in the following build- 
ings: Austin, Minn., postoffice; Clinton, 
Mo., postoffice ; Decorah, Iowa, postof- 
fice; Kokomo, Ind., postoffice; Litch- 
field, Neb., postoffice and Plattsmouth, 
Neb., postoffice. 

l —ee 

Philadelphia Electric Dividends. 

The Philadelphia Electric Company 
will close its fiscal year on December 31 
with a very large surplus. The expec- 
tation that some of this surplus is to be 
distributed, either in the form of an in- 
creased dividend rate, or by marking up 
the paid-in value of the stock, is re- 
garded in well-informed quarters as well 
founded. 

The company has benefited greatly in 
the present year by the increased sale of 
municipal lighting, and the contract to 
deliver electric power to the Philadel- 


' phia Rapid Transit Company will also 


have a perceptible effect. 
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Automatic Electric Sand Mixer. 

In the foundry the condition of the 
moulding sand used is of the utmost im- 
portance in producing fine castings. 
There has recently been devised a most 
interesting form of electrically operated 
sand-cutting and mixing machine shown 
in the accompanying Wlustration, for 
preparing the sand for this purpose. 
Where the sand is properly wet and cut 
by this mixer it is held in perfect con- 
dition as the knives make a cut every 
half inch from top to bottom of the 
heap, crushing all lumps and leaving the 
heap uniform throughout. In appear- 
ance and texture it is like a heap of rid- 
dled sand. The advantages of riddled 
sand are thus obtained, it is claimed, 
minus the cost. 

Generally speaking, unskilled labor for 
cutting sand is unsatisfactory, because it 
is hard to keep laborers on the job and 
they seldom do the work right. Hand 
cut sand is always more or less uneven 
in all foundries, no matter by whom cut. 
It is claimed that one electric sand mix- 
er, at a labor cost of from $2.00 to $2.50 
per day for an operator and about 
twenty-five cents per day for electric 
current will cut the sand for about 100 
molders, and it will cut it right. 

In reference to the construction and 
operation of this labor saving device it 
may be mentioned that the cutting cylin- 
der makes seventy-five revolutions per 
minute; each blade cuts off a small 
quantity of sand throwing it high in the 
air behind the machine, breaking all 
lumps and separating the grains. 

The sand is quickly and thoroughly 
cooled, all of the steam and gas is blown 
out and the sand left loose and light 
from top to bottom. Such sand will 
shovel easier, riddle faster, ram more 
uniformly, tuck under bars better, and 
is much less liable to cause blow holes 
because it is uniform both on the sur- 
face of the pattern and throughout the 
mold. 

The electric sand mixer is operated 
by an electric motor of five-horsepower 
capacity which is mounted on the ma- 
chine. The motor, in addition to oper- 
ating the cutter, propels the machine 
when it is necessary to move from place 


New Electrical’ Mechanical Apparatus 


»” Appliances 


to place. Electric current is conducted 


to the motor by means of a flexible cable 
carried on an automatic take-up reel, 
which pays it out and takes it up with 
but little attention. 

The cutting knives are controlled by 
a multiple-disk clutch which is set so 
that it will slip and prevent breakage in 
ease the knives strike a casting. The 
machine is designed for cutting sand for 
all kinds of light and medium fioor 
molding. 

This device has a length of about six 
feet six inches, the height being about 
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An Electric Speed Recording Device. 

The question of the actual speeds and 
acceleration in the shafts of the Kim- 
berley diamond mines _ has 
been engaging the attention of the 
manager, as he was anxious to find out 


recently 


the stresses caused in the hoisting 
ropes due to the forces of acceleration 
when the eleven-ton skips were intro- 
duced. For this purpose an instru- 
ment was designed to determine the 
velocity of the skip at given short in- 
tervals throughout the trip. 

The electrical speed-recording de- 
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AUTOMATIC ELECTRIC SAND MIXER. 


seven feet and the width varying from 
four feet to six feet six inches between 
the wheels, according to the work to be 
done; the extreme width being twelve 
inches greater than the width between 
the wheels. It is stated that the ma- 
chine will turn in a very small space, 
will straddle castings or other objects 
and can be successfully handled in very 
difficult and cramped places. 

e 

An Electric Goad. 

An electric goad has been given a 
trial in the stock yards in Pueblo, Colo. 
This goad, which is used to drive cattle 
into the cattle cars may be connected to 
a lamp socket and the slight shock ad- 
ministered is said to be very effective 
in driving a stubborn animal. 


vice, shown diagrammatically in the ac- 
companying illustration and described 
by Alpheus F. Williams in the Journal 
of the South African Institute of Elec- 
trical Engineers, consists of two main 
parts, a contact disk on the crank shaft 
of the engine and a high-speed receiv- 
ing telegraph instrument. The contact 
disk is made of brass and is provided 
with a number of contact studs near 
its circumference, equally spaced and 
at the same distance from the center of 
the disk. An adjustable insulated cop- 
per spring is arranged to make contact 
with the studs as the disk revolves and 
a continuous contact shoe is fixed to 
press against the disk by means of a 
spring. 

The two contacts are electrically 
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connected through a battery circuit to 
the telegraph instrument, which has 
the recording tape running at a high 
uniform speed. The distance between 
each contact stud on the disk corre- 
sponds to a certain known length of 
rope on the winding drum. Before the 
engine is started the insulated copper 
spring contact is adjusted to come close 
to the first stud which will make con- 
tact when the engine starts, and it is 
then firmly clamped in this position by 
means of a thumb serew. As the disk 
revolves with the winding drum, each 
contact is recorded on the tape of the 
telegraph instrument, which runs at a 
constant speed. The time between the 
first and the last contact having been 
carefully observed, the total length of 
the tape from the first to the last sig- 
nal is now measured and divided into 
seconds and fractions of a second. 

By means of this scale the time be- 
tween each signal is found. The dis- 
tance through which the rope has trav- 
eled between any two contacts is a 
known constant, «so that the speed of 
the rope between each two contacts can 
be conveniently calculated in feet per 
second. From these data a speed curve 
is plotted, the ordinates representing 
speed in feet per second and the base 
line distance traveled. The ‘frate of 
acceleration’? curve can be plotted 


from the speed curve or direct from. 


Receivia graph : 
Tairua Adjustable Insulated 
: Contact Spring 


Continuous 
Contact 


Battery 


DIAGRAM OF ELECTRIC SPEED-RECORD- 
ING DEVICE. 


the tape. Knowing the rate of accel- 
eration, Several other curves can be ar- 
rived at by caleulation. Continuous in- 
dicator diagrams have also been taken 
of the engine simultaneously with the 
Speed records. 
———>--e_____ 

High-Tension Pittsburgh Transformers. 
_ Operators of high-tension transmis- 
‘ion systems are rapidly beginning to 
realize the Possibility of selling power 
to farms, mills, mines and small com- 
munities located within a reasonable 
distance of the lines, and when properly 


undertaken this class of service becomes 
very profitable. 


As the volume of business -will not 
as a rule justify the installation and 
maintenance of substations, many man- 
agers have not considered it profitable 
to cultivate a demand among possible 
users who, in many instances, would be 
willing to pay well for the convenience 
of electricity supply. To meet the 
demands of this class of service, 
the Pittshurgh Transformer Company 
through its sales agent, the Republic 


NEW HIGH-TENSION PITTSBURGH 
TRANSFORMER. 


Electric Company of Chicago, Ill., has 
placed on the market a line of weather- 
proof high-tension transformers, in all 
voltages up to 33,000, for use on both 
29 and 60-cycle circuits. The conditions 
surrounding such service have been care- 
fully studied and considered in the 
design and manufacture of these trans- 
formers and the necessity of substation 
construction and attendance now being 
removed, a profitable and permanent 
field for the sale of current from high- 
tension lines has been opened up. 

As is well known, high-tension systems 
are subjected to excessive strains, due 
to lightning, surges and static disturb- 
ances; and in order to successfully 
operate under these conditions, trans- 
formers must have a very high factor of 
insulation. In the Pittsburgh weather- 
proof high-tension transformers the coils 
are so connected that minimum poten- 
tial stress is developed between turns or 
layers of the winding and, in addition. 
the coils are given a final vacuum and 
impregnating treatment which not only 
renders them impervious to moisture 
but also materially adds to the insulation 
strength. 

As an additional safeguard the incom- 
ing and outgoing leads have been brought 
through extremely heavy corrugated 


porcelain tubes set at an angle to the 
base thus maintaining a permanently 
high factor of insulation between the 
leads and the ground. As this type of 
transformer corresponds in a sense to 
central-station apparatus, care has also 
been taken to secure close regulation 
under all conditions of both single and 
polyphase operation and owing to the 
interconnected system of coils the effects 
of low power-factors on regulation are 
kept at a minimum, thus Insuring satis- 
factory service under a wide range of 
conditions. The development of Pitts- 
burgh weatherproof high-tension trans- 
formers: will therefore enable central 
stations taking on rural customers at a 
profit. 
so ——____ 


The Western Electric Company’s New 
Hospital at Hawthorne. 


Approximately 13,000 employees of 
the Western Electric Company are situ- 
ated at Hawthorne, just outside of Chi- 
cago. The company’s property at this 
point occupies more than 150 acres, and 
here are gradually being concentrated 
all of its manufacturing activities, 

With the realization that it is neces- 
sary to look after the welfare of so many 
workers, the company has recently built 
and equipped an emergency hospital on 


WARD IN WESTERN ELECTRIC EM- 
PLOYEES HOSPITAL. 


the grounds. Its object is not only to 
relieve distress in time of accident, but 
also to give aid to any who are taken 
sick while on duty. 

Every detail is complete to furnish 
surgical aid in cases requiring it, this 
aid ranging from the major surgical class 
to fine and delicate operations on the 
eyes. The hospital does not take care 
of chronic cases, but merely gives aid 
In acute cases. 

This is not a general hospital, but has 
been organized for emergency work only. 
Its construction and the arrangement of 
its rooms have been to carry out the 
thought of emergency work and to care 
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for accidents that arise. Its service is 
furnished free of expense to employees. 

The hospital is equipped throughout 
with surgical furniture of the latest type 
and pattern. All rooms wherein surgical 
work is performed are finished in white 
enamel, and the walls and woodwork are 
dust proof. To facilitate cleaning, all 
the woodwork has been made with round 
corners. The operating room has no out- 
side openings. There is a double glass 
overhead skylight and sealed and filtered 
air is furnished to the room. 

Reception rooms are separate for men 
and women, both opening into a central 
surgery, where all minor surgical work 
and redressing is performed. This dress- 
ing room contains an X-ray machine, 
eye magnet, vibrator and equipment for 
eye examinations. Two wards are pro- 
vided for men and women, where every 
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possible, has long been appreciated by 
Mr. Lansden. 

Within the past few years storage 
batteries have been commercially im- 
proved and the several distinct types 
which have been developed offer, under 
various conditions, their particular and 
advantageous characteristics. Further- 
more, there has been a noticeable exten- 
sion of the market for electric vehicles, 
ereated and developed in numerous 
instances by central stations 

The Electric Division of the General 
Motors Truck Company will supply all 
types of electric chassis and wagons. 
It has no battery, tire nor electric 
affiliations, permitting the widest range 
in equipment and assuring that each 
installation fits the service. It has back 
of it the resources of a large and 
well organized manufacturing company. 


WESTERN ELECTRIC EMPLOYEES' HOSPITAL. 


appliance is at hand to add to the com- 
fort of the employees. There are also 
rooms for the use of the surgeon and the 
nurses. 

The hospital staff is headed by a sur- 
geon-in-chief and a supervising nurse. 
Service is continuous day and night. 

| D a 
The General Motors Truck Company. 

The General Motors Truck Company, 
Pontiac, Mich., has announced the for- 
mation of an Electric Division, under 
J. M. uansden’s management, to market 
a line of electric wagons and trucks. 
This announcement comes after months 
of investigation as every phase in manu- 
facturing and marketing a large pro- 
duction had to be considered. The 
demand for a production along more 
comprehensive lines than heretofore 


The design is dictated by Mr. Lansden’s 
ten years’ experience in the manu- 
facture, operation and maintenance of 
hundreds of wagons; as well as by the 
analysis of widely varying requirements 
to give in general service cheap, but 
continuous, operation. 

The eight classes, varying in load 
capacity from 1,000 pounds to six tons, 
will be built in different lengths of 
frame and wheel hase to give in every 
instance the proper design for the 
various styles and sizes of bodies 
necessitated by service. The modern 
merchant realizes that his particular 
business requires a definite style and 
size of wagon or truck, and will 
appreciate the range offered. 

There will be established a completely 
equipped Service Department with its 
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head at Detroit and branches in various 
large cities. A corps of commercial 
engineers will be available at all times 
in connection with the selection, installa- 
tion, or operation of motor wagons. 
ener O ae eee 
750,000-Volt Testing Transformers. 
The increasing demand for high- 
voltage power-transmission apparatus 
has made it necessary to produce poten- 
tials much in excess of the highest-rated 
transmission voltages, both for the pur- 
pose of insulation testing and the investi- 
gation of high-voltage phenomena. Two 
500-kilovolt-ampere 750,000-volt testing 
transformers have recently been built at 
the Pittsfield Works of the General Elec- 
tric Company. One of these trans- 
formers is for permanent use at the 
Pittsfield factory, where it will aid 
particularly in the research and investi- 
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760.000-VOLT TRANSFORMER WINDINGS. 


gation of corona and other phenomena 
in connection with transformers, oil 
circuit-breakers, insulators, ete. 

These transformers are oil insulated 
and follow an adaptation of the vertical- 
core type used generally on high-voltage 
transformers. The low-tension winding 
consists of long cylindrical coils placed 
next to the core on each leg. The high- 
tension winding consists of a number of 
double-section circular disk coils with the 
conductor wound one turn per layer. 
The terminal coils which are at the top 
of each stack have smaller outside 
diameters than the coils lower down so 
that greater distance 1s provided between 
these coils and other parts. 

The insulation between high-tension 
and low-tension windings consists of a 
number of pressboard cylinders which 
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divide the space into. a number of 
generous oil ducts greatly assisting in 
the circulation of oil and increasing the 
dielectric strength. The insulation 
between the two stacks of high-tension 
coils consists of a number of flat press- 
board barriers with oil ducts between. 
The insulation material used is especially 
treated to give high insulation resistance 
and low specific capacity. 

The supports for the _high-tension 
coils are unique in that they consist of 
metal upon which the winding directly 
rests and to which they are electrically 
connected. These metal supports act as 


750,000- VOLT TESTING TRANSFORMER. 


Shields to the terminal coils protecting 
them from any discharge which may be 
induced to ground. While there is a 
metal shield at both the top and bottom 
of each stack the windings are supported 
only at the bottom where the metal 
shield rests upon heavy porcelain insula- 
tors attached to the iron frame work of 
the transformer. 

The tanks are constructed of heavy 
Wrought iron with riveted seams and are 
Provided with substantial cast-iron feet. 
The cover is of cast iron. 

Both high-tension and low-tension 
leads are brought out through the trans- 
former cover. The low-tension leads 
follow the usual construction, flexible 
leads Passing through porcelain bush- 
ings. The high-tension leads are of the 
sectional filled type which consist of 
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annular rings of insulating material 
filled with a semi-viscous compound.. To 
obtain sufficient creeping surface on the 
outside of the leads, collars are assembled 
between the annular sections. 

The approximate weights and dimen- 
sions are as follows: 


E TE Gant os araiecin oe 8 ft. by 13 ft. 
Height to top of cover................... 15% ft 


RG Ala or ond eae ane Bogie alco reserc 13160 Ibs 

Weight of Copper .............0000077 1100 Ibs. 

Weight of Tank and Cover........... 14000 lbs. 

Total weight, less oll................ 28250 lbg. 

Weight of ofl................. 504400 (7000 gal.) 
ee 


Fielden’s Gas Producer. 


In the accompanying illustrations is 
shown a design of gas producer for use 
with bituminous fuel, which is the in- 
vention of Frank Fielden, River View, 
New Ferry, Chester. In this design the 
coking of the fuel is effected in a short 
distillation or coking retort situated at 
the base of the fire bed within the gas 
producer proper and passing a conve- 
nient distance upwards into the fuel 
bed, which is fed by fuel forced up- 
wards through the retort by means of 
a feeding device. 

The producer comprises a distillation 
or coking retort B within the body of 
the generator proper A. This retort B 
is of considerably less area than the 
generator proper, in which it is placed 
eccentrically as shown. It is supplied 
with fuel by an upward feed, the fuel 
being forced upwards from a supply 
shoot C by the feeding appliance as il- 
lustrated, in which is employed a charg- 
ing cylinder D with a reciprocating 
trunk piston E in combination with a 
sliding-valve plate or damper F to feed 
the fuel upward from the supply shoot 
C and into the bottom of the coking 
retort B. The stroke of the piston E 
foreing up the fuel from the charging 
cylinder D into the retort B also forces 
the distilled fuel in the form of coke 
from the retort B into the producer 
proper A; and delivers a fresh charge 
of green fuel into the retort B, the new 
charge being supported by the valve 
plate or damper F, which is inserted by 
automatic mechanism just before the 
trunk piston E is withdrawn, and is 
retracted as soon as the piston returns 
with a fresh charge. 

The automatic intermittent feed 
mechanism illustrated in Fig 2 consists 
of a stepped rope pulley G driven con- 
stantly in one direction and thereby ro- 
tating the worm shaft H which drives a 
worm wheel on a shaft on which is fixed 
the fuel-feeding cam J and the fuel cut- 
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off cam K. The fuel-feeding cam J 
raises the piston E by means of a lever 
L, and the fuel cut-off cam K inserts 
the sliding-valve plate or damper F by 
means of the pivoted cut-off lever M, 
connected by a rod R to the valve plate 
or damper F. The cam K in its con- 
tinued rotation comes in contact with 
an arm S of the lever M and presses it 
down into. the lower position indicated 
by full lines, thereby retracting the 
valve plate or damper F. The coking 
retort B is supplied with air, pre-heated 
by a series of radial slots N (see Fig. 
2), fed by an air jacket O surrounding 
the gas producer, and the latter is sup- 
plied with air and steam, or vapor if 
required, in any suitable manner. The 


FIG. 2.—FEEDING MECHANISM. 


tarry gases distilled from the fuel dur- 
ing its passage through the coking re- 
tort B are consumed by combustion 
with the hot air delivered from the air 
jacket O through the radial slots N into 
the retort B, and prior to the delivery 
of the coked fuel into the generator 
proper. The heat from the fuel-in the 
generator A keeps the coking retort B 
hot so that the fuel is heated in the re- 
tort previous to reaching the point of 
air admission slots N. By restricting 
the area through which the green fuel 
Passes and concentrating the hot air 
supply to a limited zone, 1. e., to the 
coking retort B, each particle of fuel 
is supplied with the necessary amount 
of oxygen to ensure as nearly as pos- 
sible the complete combustion of its tar- 
ry constituents. 
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Long-Life Flame Arc Lamps. 

The General Electric Company’s new 
type ‘‘K’’ long-life flame are lamps 
are claimed to be the most recent de- 
velopment in this line. They are-of the 
vertical-carbon type and are designed 
for operation on series alternating- 
current, multiple alternating-current 
and multiple direct-current lighting 
circuits and on direct-current power 
circuits of all standard commercial 
voltages. 

The mechanism is of the focusing 
type, maintaining the are in the same 
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position and giving a steady and even 
distribution of light. A new form of 
clutch enables the use of carbons vary- 
ing considerably in diameter,thus avoid- 
ing feeding troubles due to the wear on 
elutch jaws. The chain wheel is made 
of alloy with two separate grooves, one 
for the upper carbon-holder chain and 
one for the lower carbon-holder chain, 
each chain being securely fastened to 
the wheel. As the upper carbon-holder 
chain unwinds the lower carbon chain 
winds, always maintaining the arc in 
the same position. In order to prevent 
the effects of vibration the cores and 
evils are suspended by means of com- 
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pression springs, and except in the case 
of the series lamps no shunt spools are 
used, thereby eliminating an accessory 
that is a prolific source of are-lamp 
complaints. 

The lamps are provided with two 
globes. The inner globe is made of 
either clear glass or opalescent glass. 
The surface of the open end is ground 
smooth so as to make an air-tight joint 
where it rests against the machined 
surface on the under side of the con- 
densing chamber. It is held tightly 
against this surface by a phosphor 


MECHANISM OF ALTERNATING-CURRENT 
LAMP, 
bronze bail spring. The outer globe 
is held by a retaining spring, the ar- 
rangement being specially designed 
to simplify the operation of trimming. 
The complete globe holder is hinged 
to the condensing chamber so that the 
globe does not have to be removed for 
trimming, thus obviating trouble that 
might arise from the globe swinging 
in the wind and causing it to break by 
hitting the pole. To lower the outer 
globe it is simply necessary to loosen 
the wing-nut provided, allowing the 
globe to swing downward where it is 
out of the way. In trimming it is only 
necessary to renew one carbon, the stub 
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of the upper carbon being placed in 
the lower holder, thus greatly reducing 
the cost of maintenance. The casing 
is made of either copper or steel and is 
of the telescopic type to permit of ready 
examination for adjustment or repairs 
without removing the 
chamber or globes. 

The principle of ventilation applied 
causes the hot gases to rise from the 
arc and circulate through the condens- 
ing chamber where they are cooled and 
the fumes condensed and deposited, 
thus keeping the inner globe clean and 


condensing 


MECHANISM OF DIRECT-CURRENT LAMP. 
the illumination unimpaired. The 
lamps can be operated without the out- 
er globe if necessary. The arc voltage 
on the multiple alternating-current 
lamps is regulated by a reactance, on 
the multiple direct-current lamp by a 
resistance, and on the power-circuilt 
lamp by a resistance and a weight for 
properly balancing the are voltages 
when two lamps are burning in series. 

The series alternating-current type 
has an efficiency of 0.24 watts per mean 
hemispherical candlepower, and the 
multiple alternating-current and multi- 
ple direct-current types have efficien- 
cies of 0.28 and 0.41 watts respectively. 


September 2, 1911 


Indirect Lighting in Building Corri- 
dors. 

While the requirements of corridor 
lighting do not, as a rule, embrace 
such conditions as are commonly found 
in shop, office or store-lighting prob- 
lems, the aesthetic requirements, parti- 
cularly in the handsome new office 
buildings are most exacting. In two 
of the accompanying illustrations are 
shown installations of indirect lighting 
successfully applied to building corri- 
dors in two of Chicago’s most promi- 
nent office buildings. 

An installation in the main corridor 
of the new Harvester building is shown 
in Fig. 2. Around the walls of this 
corridor are expensive hand paintings 
of typical western farm scenes. The 
manager of the building was very de- 
sirous of having these displayed to the 
best advantage and since the installa- 
tion of the indirect-lighting system has 
expressed his entire satisfaction with the 
results obtained. This corridor is ten 
feet wide, sixty feet long with the ceil- 
ing eighteen feet high, and connects 
with a side corridor seventy-two feet 
long. Nine units, each containing 
three sixty-watt and three 100-watt 
Mazda lamps, are employed, the reflec- 
tor being of the one-piece silver-plated 
corrugated type. 

In Fig. 3 is shown a similar installa- 


FIG. 2—NEW HARVESTER BUILDING. 


tion, this being in the Karpen building, 
on Michigan Boulevard. Here the cor- 
ridor 18 13 feet wide and 124 feet long, 
with ceiling also eighteen feet high. 
There are six units installed in this 
building, each of the same type and 


containing the same equipment as in the 
Harvester Building. 
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One of the most notable installations 
in corridors is shown in Fig. 1, this in- 
stallation being in the United States 
Capitol at Washington. In common with 


FIG. 1—LOBBY AT CAPITOL. 


most of the passageways and rooms in 
the old Capitol building, this corridor 
has an arched ceiling. As will be noted, 
the entrance is approached through 
swinging doors, that bring one imme- 


diately into this corridor, which is 
flanked on either side by elevators and 
large marble arches that support the 
heavy structure above. Back of these 
arches are dark recesses, which are 
practically waste spaces. 

At certain times of the day, this en- 
trance way is crowded with members of 
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Congress and visitors passing in and 
out and using the elevators, and direct 
lighting, as formerly used in the top 
center of the dome, furnished very poor 
illumination, and it was almost impos- 
sible to recognize one. Besides this, 
coming from the daylight into this dim- 
ly lighted corridor presented a very 
gloomy appearance, which was en- 
hanced by the massive architecture and 
deep recesses mentioned. 

As the dome was of a light brown 
color, with recess panels surrounded by 
gold moldings, there was a question as 
to the desirability of attempting the il- 
lumination by indirect methods. The 
fixture as shown, however, containing 
four indirect lighting units, each con- 
taining a 100-watt clear-bulb tungsten 
lamp, solved this problem in a most sat- 
isfactory way. 

The appearance of this corridor is 
now as if there was skylight-daylight il- 
lumination from the dome, and the re- 
sult is such that much favorable com- 
ment is expressed. 

The installations described herewith 
were made by the National X-Ray Re- 
flector Company, of Chicago, IN. 

++ ____ 
New Western Electric Branch. 

That the officials of the Western 
Electric Company are firm believers in 
the present prosperity and great fu- 


FIG. 3—NEW KARPEN BUILDING. 


ture of the south is evinced by the fact 
that they will soon open a new house 
there. Arrangements have just been 
completed whereby the Western Elec- 
tric Company will soon open a new 
house at Richmond, Va., where a com- 
plete stock of telephone apparatus and 
supplies will be carried. 
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Recent Improvements in Distributing 
Transformers. 

About three years ago such marked 
Improvements were made in the design 
of single-phase distributing transform- 
ers that it was thought for a time that 
further improvements were practically 
impossible. These improvements were 
embodied in the type S transformer de- 
veloped by the Westinghouse Electric & 
Manufacturing Company, East Pitts- 
burg, Pa. They consisted principally in 
a radically new shell design of magnetic 
circuit whereby low magnetic reluctance 
is obtained without increasing the mean 
length of turn of the winding, and which 
was especially adapted for the use of 
silicon steel for the magnetic circuit. 
These improvements resulted in a 
marked increase in efficiency, better reg- 
ulation, and a reduction in exciting cur- 
rent, all important characteristics. 

So radical were the changes made at 


TRANSFORMER COIL. 


that time that a large proportion of the 
electrical fraternity were led to feel that 
further increases in efficiency and excit- 
ing current were impossible. Neverthe- 
less, development of the type S trans- 
formers has continued to progress and 
several marked improvements have been 
recently announced. 

The recent improvements have re- 
sulted from improved materials and bet- 
ter mechanical design. The subject of 
installation has been given special at- 
tention, as upon this the life of the trans- 
former largely depends. The insulating 
materials now used are of better quality 
both mechanically and electrically, with 
the result that a further increase in eff- 
ciency and reduction of exciting current 
has been obtained. For example, the 
yeven-and-one-half-kilovolt-ampere type 
S transformer which formerly had an 
iron loss of sixty-two watts and copper 
loss of 125 watts, now has only fifty- 
seven watts iron loss and 110 watts cop- 
per loss. The exciting current has been 
reduced from 2.2 per cent to 1.7 per 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


cent, and the regulation at 100 per cent 
power-factor improved from 1.69 per 
cent to 1.55 per cent. Other sizes show 
corresponding improved performances. 

A very uniform temperature is main- 
tained throughout the entire transformer 
and in no place does the temperature 
rise exceed fifty degrees under normal 
conditions. This insures long life and 
high all-day efficiency. 

In line with the question of insulation, 
the high-tension coils have been further 
subdivided, to reduce the voltage be- 
tween layers of the windings as well as 
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a nipper or hack saw. The new busbar 
shown in the rear view is also stamped 
in long lengths. This arrangement 
eliminates the work of running a wire 
across the backs of the several switches 
and provides a neater and more secure 
connection. The new washers used are 
cupped so that any size stranded wire 
from No. 18 to No. 10 B. & S. gauge can 
be securely held without solder. Standard 
front yokes and busbars are in four- 
gang lengths. 

These features cut down to a minimum 
the work and time of installing and 


FRONT. VIEW OF SWITCHES. 


between coils and thus relieve the strain 
on the insulation. 

Slight changes have also been made in 
the terminal bushings to further prevent 
possibility of grounding to case due to 
the collection of dust between the bush- 
ing and the case and to still further 
make the siphoning of oil from the case 
impossible. 

A highly flexible weatherproof cable 


make it possible for the jobber or dealer 
to supply single units or gangs of any 
size from a minimum stock. 
4-9 —____ 
Buckeye Summer Convention. 
Thirty-one members of The Buckeye 
Electric Company’s sales force held their 
annual sales conference at Association 
Island during the week of August 14. 
Accompaning the party were the wives 
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is used for the leads of the type S trans- 
former. These leads are rubber insu- 
lated with a grade of rubber that would 
deteriorate very slowly if exposed to the 
weather; the rubber insulation is pro- 
tected by a braided covering. 

| — eeo 

A Yard of Battery Switches. 

The new front yoke which is used to 
assemble gangs of Cutler-Hammer bat- 
tery switches can be stamped in long 
strips so that gangs one foot, two feet, 
or a yard or more ċan be assembled with- 
out any difficulty in alining, as shown 
in the accompanying illustrations. To 
separate into single units, two, three or 
four gangs it is only necessary to use 


of six of the men and a number of guests 
closely associated with the Buckeye 
organization. 

The conference was most successful, 
both the business meetings and the social 
features being enthusiastically attended. 
Addresses were made by F. S. Terry, 
Ward Harris, Messrs. Henneger and 
Edwards of the Engineering Department 
of the National Electric Lamp Associa- 
tion, and by C. Walter Jones, sales man- 
ager of the Holophane Company. 

In summing up the last year’s busi- 
ness and outlining future policies, L. P. 
Sawyer, general manager of the Com- 
pany, expressed complete confidence in 
the business outlook. 
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COMMISSION NEWS FROM NEW YORK. 
(Special Correspondence.) 


The Public Service Commission, Second District, has received 
from Attorney Thomas M. Losie of the town of Elmira a complaint 
against the maintenance charge exacted by the New York Telephone 
Company to the patrons in that town. The complainant states that 
the telephone company charges a flat rate to its subscribers within 
the city limits of Elmira but patrons residing beyond the city 
limits are required to pay a maintenance rate over and above the 
regular rate for each fourth mile, or fraction thereof distant from 
the city line. Inasmuch as the service rendered the patrons in and 
outside the city limits is the same, complainant alleges that dis- 
crimination exists. He also alleges that the city limits are not rea- 
sonabie and equitable starting points for an extra maintenance 
rate, for the reason that the city line has nothing whatsoever to 
do with telephone service or the cost of same, and for the further 
reason that the past experience of the company has not proven that 
it is necessary for it to make such extra charge. It is also con- 
tended that the New York Telephone Company is writing four-party 
and two-party residence service contracts at different rates, and 
that both services are identical for the reason that the company 
hk not be able for a long period of time to operate four-party 
lines. : 

The Commission is asked to enter an order directing the tele- 
phone company to discontinue its maintenance charge in so far as 
the same relates to the district known as the West Water Street 
district and Elmira Heights in the town of Horsehead. 

On August 29 the Commission heard the petition of the Long 
Island Lighting Company for permission to construct necessary 
poles and appliances for the furnishing of electricity in the town 
of Smithtown, Suffolk County, and authority to issue $90,000 in five- 
per-cent twenty-five-year first-mortgage bonds under an existing 
mortgage; also the application of the Keeseville Electric Company 
for permission to construct a transmission line and exercise fran- 
chises for the supplying of electricity in the towns of Jay, Essex 
County, and Ausable, Clinton County. 

The Public Service Commission, Second District, has ordered 
the Delaware & Otsego Light & Power Company to show cause why 
an order should not be entered requiring it to make reasonable im- 
provements in its electric generating and distributing system in the 
village of Otsego. The Commission received complaint from the 
president and members of the Board of Trustees of the village as 
to the character of electric service furnished there, and an inspector 
of the Commission found upon examination that the service is irreg- 
ular in character and generally inadequate and unsatisfactory. 

Voluntary reductions in the electric lighting and power rates 
charged by the Fulton County Gas & Electric Company in the cities 
of Johnstown and Gloversville, to take effect September 1, so as to 
apply to bills rendered on and after October 1, 1911, are made in an 
application received from that company by the Public Service Com- 
mission. The rates for lighting are reduced from five, eight and ten 
cents per kilowatt-hour to four and nine cents per kilowatt-hour. 
depending upon the amount used by the consumer. The minimum 
bill of this company for electric lighting remains at fifty cents per 
month. Electric power rates under the new schedule will be from 
1.5 to 9 cents per kilowatt-hour, instead of 2.5 to 10 cents per kilo- 
watt-hour under the existing rate schedules of this company. 

The Public Service Commission, Second District, has author- 
ized the Lockport Gas & Electric Company to purchase $32,500 par 
Value of the capital stock of the Lockport Light, Heat & Power Com- 
pany. This $32,500 of stock constitutes the balance of an original 
issue of $150,000 heretofore authorized py this Commission and was 
in the hands of Bertrom, Griscom & Jenks, bankers, of New York 
City, from whom the applicant desired to purchase tne same, that 
it might hold all of the capital stock of the Lockport Light, Heat & 


Power Company in accordance with Section 70 of the Public Service 
Commissions Law. 


IMPORTANT DEVELOPMENT. 


(Special Corrcapondence. ) 


NEW VERMONT POWER PROJECT.—A project for the hydro- 
electric development of the Deerfield River, promoted by interests 
Connected with a Connecticut River power company, has been 
launched by the completion of an underwriting agreement for the 
ae of $3,000,000 five-per-cent forty-year gold bonds and $750,000 
altima aa cumulative preferred stock. It is understood that the 
a mate expenditure will reach $12,000,000. Initial construction will 

mprise the damming of the Deerfield River in four places near 
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COMMISSION NEWS FROM VERMONT. 
(Spectal Oorrespondence.) 


In the matter of the petition of the Vermont Telephone & Tele- 
graph Company, for permission to increase its capital stock in the 
sum of $60,000, the Commission has issued its report and certifi- 
cate, in which it finds that it will be promotive of the public good 
that the petitioner be granted permission to increase its capital 
stock in the sum of $60,000 to be divided into 2,400 shares of the par 
value of $25.00 each, for the purpose of raising money to pay the 
present outstanding indebtedness of the petitioner. It is further 
ordered that the Vermont Telephone & Telegraph Company shall not 
sell any of the stock for less than par in cash and that it shall, on 
or before January 1, 1912. and each six months thereafter, until all 
of the stock is issued, file a sworn return with the Public Service 
Commission, which shall set forth the amount realized in cash from 
the sale of the stock and the application of the proceeds. 


The Commission has recently sent out various blanks for the 
annual reports of all public service companies under its supervision, 
including steam railroads, electric railroads, express companies, gas, 
electric light and power companies, and telephone and telegraph 
companies. The blanks used for steam railroads, electric railroads 
and express companies are prepared by the Interstate Commerce 
Commission and are practically the same as those in use by that 
Commission. The blanks for electric light and gas companies were 
prepared by the Public Service Commission after consultation with 
a special committee appointed by the Vermont Electrical Associ- 
ation about a year ago. The Commission has recently formulated 
two new sets of blanks for telephone companies, one kind being 
for the larger companies and the other for the smaller companies. 
The blank for the larger companies follows closely the form used 
for the same purpose by tne Massachusetts Highway Commission. 
Recognizing the fact that most of the smaller companies, farmers’ 
lines, etc., have not facilities and the clerical force sufficient to 
keep their accounts, and classifications thereof, as fully as are kept 
by the larger companies, the Commission has adopted a similar and 
more abbreviated form of report. Altogether there are 174 public- 
service companies making annual reports to the Commission. 


TRUST INVESTIGATION IN TEXAS. 


Attorney General J. P. Lightfoot has submitted to the Texas 
Legislature a report on his investigations of the alleged electrical 
trust that was said to be operating in Texas. The report, which is 
lengthy, says in part: 

“The Texas companies, which are operated by Stone & Webster, 
of Boston, Mass., are as follows: . 

“The Dallas Electric Light & Power Company, Dallas Consoli- 
dated Electric Street Railway Company, Rapid Transit Railway 
Company and the Metropolitan Street Railway Company, which are 
all owned by the Dallas corporation. In El Paso, the El Paso Elec- 
tric Railway Company and the Juarez Traction Company are owned 
by the El Paso Electric Company. The Galveston-Houston Electric 
Company owns the controlling interest in the Galveston Electric 
Company, the Houston Electric Company, the Galveston-Houston 
Electric Railway Company, and also owns stock in the Suburban 
Realty Company and the Hotel Galvez at Galveston. The Northern 
Texas Electric Company owns a controlling interest in the Northern 
Texas Traction Company, the Dallas & Oak Cliff Electric Railway 
Company and the Fort Worth Southern Traction Company. 

“It will thus be seen that the several street railway systems of 
Dallas, Fort Worth, Galveston, Houston and El Paso are all owned 
by a holding corporation, which, in turn, is owned, controlled or 
managed by the Stone & Webster Management Association, which is 
a corporation organized by the partnership of Stone & Webster. 

“All the above corporations are under the management and con- 
trol of one corporation, through which the electrical supplies and 
appliances are purchased principally from the General Electric Com- 
pany. 

“To give a more comprehensive idea of the connections existing 
between the telephone, telegraph, light, power, traction and manu- 
facturing companies of electrical devices as it reaches out into this 
state I will start from the bottom: 

“The four electric railway companies of Dallas are owned by 
one corporation; the two lines at El Paso by another: the street 
railway systems of Galveston and Houston by a third corporation, ` 
the Northern Texas Traction Company and the Fort Worth Southern 
Traction Company are owned by a fourth corporation. Each of the 
four corporations is owned and managed by the Stone & Webster 
Management Association, another corporation. Some of the stock 
and bonds of all these Texas companies are owned by the electric 
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securities companies hereinbefore mentioned, which, in turn, are 
partly owned or controlled by the General Electric Company. 

“The Southwestern Telegraph & Telephone Company, which, in 
turn, is owned by the American Telephone & Telegraph Company, 
known as the Bell System. 


“The Western Union Telegraph Company is also controlled by 
the American Telephone & Telegraph Company. 

“The Postal Telegraph Company of Texas was until recently 
owned by the American Telephone & Telegraph Company. 

“It will therefore be seen that the lines for telegraphic and tele- 
phonic communication in Texas are largely owned and controlled by 
the Bell System, while the electric street railways find control and 
domination finally lodged in Stone & Webster and the General Elec- 
tric Company through subsidiaries. 

“We also find that the General Electric Company, the American 
Telephone & Telegraph Company and the Western Union are strongly 
tied together through common directors and common stockholders. 
Each and all of these concerns, that is to say, the Amercian 
Telephone & Telegraph Company, the Western Union, and the Gen- 
eral Electric Company, and all underlying corporations, are domi- 
nated by a group of bankers in New York and Boston, chief among 
whom may be mentioned the firm of J. Pierpont Morgan & Company, 
Kidder, Peabody & Company, Lee Higginson & Company, and several 
other banks and trust companies.” 

The Attorney General discusses water-power concentration and 
deprecates the evident intention of great corporations to get all this 
in their own hands and under their domination. Much of the report 
enters into details affecting the ownership of stock of the various 
electrical corporations doing business in Texas and tends to show 
nearly all of them are dominated by the Bell Telephone Company, 
the General Electric Company and a few others, or, at least, con- 
trolled by men who control these companies. 

The conclusions of the Attorney General’s report are: 

“The resolution under the authority of which I have acted made 
it necessary to examine into the relations of the corporations not 
only from a legal standpoint but also in the light of the effect of 
such concentration upon the industrial and economic welfare of the 
state and nation. Many of the facts which have been set forth are 
valuable only for the light which they may throw on the great eco- 
nomic questions involved. It would be difficult for street railways 

or electric light plants in widely separated cities to enter into com- 
petition. Moreover, a great many of these concerns have no permit 
to do business in Texas, and if the facts set forth show any viola- 
tion of the law by them it would be rather a violation of the laws 
of other states or of the federal government. The state courts have 
no jurisdiction to punish offenses which alone affect interstate or 
international commerce. 

“There are also serious legal difficulties involved touching the 
power of the state to control the actions of corporations which 
manufacture and deal in patented devices, as it is claimed that the 
patent rights carry with them certain exclusive privileges and mo- 
nopolies granted by the Federal Government. These contentions find 
some support in the federal decisions, but the question has never 
been definitely and satisfactorily adjudicated by the Supreme Court 
of the United States. 

“While all the facts tend to show a movement toward concen- 
tration which will, if persisted in, wield a potent influence over the 
industrial welfare of the nation, the state is very much handicapped 
by reason of the limitations of its powers and the law to deal with 
a subject which is international in its scope and effect. 

“The operation in Texas by the Stone & Webster syndicate pre- 
sents several interesting questions for determination. Their move- 
ments have always been predicated upon the most eminent legal ad- 
vice to be had. So far as I have been able to determine the fact, it 
appears that the city charters of the various cities in which they 
operate the local street railway systems confer upon the several city 
governments a wide control] over the matter of franchises, the fares 
to be charged, the character of the equipment, the service to be ren- 
dered the public, the hours of labor for the employees and other per- 
tinent and salient matters which might bring such cases within the 
reasoning of the decision by the Supreme Court of this state in the 
case of State against Shippers’ Compress Company, 95 Texas, 613, 
in which the court held that under the facts in that case there was 
no unreasonable restriction of competition between several of the 
compress companies which were owned by the same corporation. 
The Railroad Commission having fixed the amount to be paid by 
the railroad companies for the service of compressing cotton; and 
by the regulating the delivery of cotton to the various compresses; 
competition between the companies operated by defendant was barely 
possible under the rules fixed by such commission. 

“On the question of relations existing between the Western 
Union and the Bell Telephone system, a different situation appears 
to exist, and while I do not believe that it is neecssary to pass upon 
all legal questions involved for the purposes of this report to the 
legislature, yet I am free to say that the practical combinations be- 
tween these two great companies trenches upon our anti-trust laws. 
There can be no competition either in rates or service between two 
such great concerns where they are practically under the same 
management and control. This matter shall receive further investi- 
gation and consideration at the hands of this department. The de 
partment also deems it wise to continue the investigations into the 
relations, if any, between all these concerns, especially the Postal 
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Telegraph-Cable Company of Texas and the American Telephone & 
Telegraph Company, the Western Union and the Mackay interests. 
For a time the Texas Postal was owned and controlled by the Bell 
system, but, as hereinbefore stated, they claim that they have dis- 
posed of that interest. On the question of that branch of the busi- 
ness of the General Electric Company which deals with the manu- 
facture and sale of electrical devices, it will be necessary to conduct 
a turther investigation before it can be definitely stated whether 


or not any of the pooling arrangements heretofore in existence have 
been or are now in effect ın this state.” 


LIGHTING AND POWER. 
(Special Correspondence.) 
BRUCE, S. D.—The installation of an electric light plant is 
planned. 


GARRISON, TEX.—R. T. Patterson is installing an electric 
light plant here. 


TERRY, MONT.—Edward Phillips is about to commence fae con- 
struction of an electric light plant. 


PRINCETON, MO.—This city has voted on the issuance of 
$7,000 in electric light extension bonds. 


COWETA, OKLA.—This city has issued bonds for $20,000 for 
the extension of the electric light plant. 


ARLINGTON, S. D.—W. C. Allen and Adam Royin are planning 
the installation of an electric light plant. C. 


KENNEDY, TEX.—J. D. Autry and D. D. McAda have secured 
an electric light franchise for this place. 

CLARKSVILLE, ARK.—This city will soon vote on a $75,000 
bond issue for building an electric light plant. 

KEOKUK, IOWA.—The Stone & Webster Company has secured 
a site for the erection of an electric light plant. C. 

GOODSPRINGS, NEV.—The Yellow Pine mine plans for the 
erection of a power plant. J. F. Kent is manager. A. 

LIBBY, MONT.—J. A. Coram, of Boston, Mass., 
the installation of a power plant at Kootenai Falls. 

SUMAS, WASH.—This city has voted to install a Muncipal 
electric lighting system. The estimated cost is $7,000. 

BUCKHOLTZ, TEX.—W. R. Newton contemplates the estab- 
lishment of an electric light plant in his sanitarium. 

PORTLAND, ORE.—The Pierce-Tomlinson Electric Company 
has been incorporated by T. F. Pierce and others. 

MASCOUTAH, ILL.—The proposition to issue $12,000 in bonds 
for a city lighting plant carried by a large majority. 

HUSUM, WASH.—T. M. Cole will install a power plant on 
Rattlesnake Creek to supply power for pumping plants. 

ROLLA, MO.—This city is about to vote on an $8,000 bond 
issue for the extension and repair of electric light plant. 

CLARION, IOWA.—Carr & Mozngo are arranging for the con- 
struction of a cement building for the electric light plant. C. 

BURNS, ORE.—James D. Fellows has been granted a twenty- 
five-year franchise for an electric lighting system in this town. 

WENATCHEE, WASH.—O. A. Hoag has commenced prelimi- 
nary work in connection with his proposed power plant at Chelan 
Falls. 

SIDNEY, MONT.—The Council granted a franchise to the Sid- 
ney Electric & Fuel Company for the operation of an electric light 
system. ; 

ROCHESTER, MINN.—The contract for the installing of a 


system of street lighting has been let to the W. O. Hartig TORPAN 
of Minneapolis. 


is considering 


WHITE LAKE, S. D.—A franchise for the operation of an set: 
tric light system has been granted to the White Lake Light & 
Power Company. . 

GILBERT, MINN.—A franchise has beeen granted to the Me- 
saba Range Electric Company for the construction of its lines 
through the village. 

McKINLEY, MINN.—The condition of the village electric light- 
ing plant is such that the replacing of the machinery purchased two 
years ago is being considered. 

HIBBING, MINN.—The Board of Water and Light Commis- 


sioners is considering the acquisition of the electric lines connect- 
ing the village with Brooklyn. 


ALAMEDA, CAL.—The City Council has decided to incorpo- 
rate in the forthcoming bond issue a proposition for $115,000 for 
electric light plant improvements. 

TOPPENISH, WASH.—A fifty year franchise has been granted 
to the Reservation Electric Company for an electric light and power 
system for the town of Toppenish. 

TEXARKANA, TEX.—The Texarkana Gas & Electric Com- 
pany recently filed an amendment to its charter, increasing its capi- 
tal stock from $200,000 to $600,000. 

KELSEYVILLE, CAL.—James A. Gunn, Jr.. has made aealtea: 


tion for a fifty-year franchise for a transmission line along all public 
roads in this town and county. 
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FORT DODGE, IOWA.—E. T. Meredith, A. S. Gilbertson, of 
Des Moines, Iowa, and others, are organizing a company for the 
construction of a water power plant. _C¢ 

SALT LAKE CITY, UTAH.—An electric light and power plant 
will be installed in the new department store to be erected by F. 
Auerbach & Brothers on Third Street. A. 

KLAMATH FALLS, ORE.—The Pelican Bay Lumber Company 
will install a power plant to furnish light and power for the new 
mill, which will begin work in a short time. 


SALT LAKE, UTAH.—The Utah Light & Railway Company 
has made application for franchise for extension in its lines to 
Capital Hill and University Heights districts. A. 


STANTON, MICH.—The proposition to bond the city for $10,000 
to build a municipal electric lighting and water works plant was 
carried at a special election by a majority of 224 votes. 


PHILOMATH, ORE.—The Oregon Power Company is making 
improvements in this secticn to cost $15,000. A new transmission 
line has been constructed from Corvallis to this city. 


SACRAMENTO, CAL.—The Blue Lakes Power & Lighting Com- 
pany, recently incorporated, has commenced the construction of a 
power line to extend from Lake County to this section. A. 


KENNEDY, TEX.—At a special meeting of the City Commis- 
sioners an electric light franchise was granted to J. D. Autry and 
D. D. McAda. The erection of the building will begin soon. 


ELY, NEV.—A large electric power plant is soon to be erected 
on Cleve Creek by the Telluride Power Company of Colorado, to 
furnish light and power to Ely and the surrounding camps. 

LOS ANGELES, CAL.—The City Council has voted $10,500 for 
use in beginning work on power plants along the aqueduct. The 
work had already been started but practically, without funds. 

SHAMOKIN, PA.—The borough electric: light plant at Shick- 
shinny has been bought by the Luzerne Gas & Electric Company, 
which controls the Hazleton gas plant. The price paid was $100,000. 

PHILADELPHIA, PA.—A permit has been taken out by the 
H. E. Grau Company for the erection of a $10,000 power house for 
the Presbyterian orphanage. The building will be a brick structure. 

SPOKANE, WASH.—The Inland Empire Paper Company, at 
Millwood, plans for the erection of a power and generating plant 
for complete operation of its paper mill. The estimated cost is $400,- 
000. A. 


ATLANTIC, IOWA.—The contract for the installation of an 
electrolier lighting system on Chestnut Street has been awarded 


a P. A. Johnson by J. A. McWaid, president of the a 
lub. . 


JARBRIDGE, NEV.—The Jarbridge Power Company, recently 
organized with a capital of $100,000, plans for the erection of an 


electric power plant to serve this district. J. M. Kinney is inter- 
ested. A. 


BONHAM, TEX.—The Bonham Gas & Electric Company will 
erect a new powerhouse and install new machinery at Bonham. 
The company recently developed an abundant water supply by 
drilling a deep well. D. 


BELLINGHAM, WASH.—A contract has been made between 
the Western Canadian Power Company and the Bellingham Light- 
ing Company, whereby 6,500 horsepower will be imported before 
the first of the year. 


SPOKANE, WASH.—The International Power & Manufacturing 
Company has been organized with a capital of $250,000, and plans 
for the erection of an electric power plant at Millwood. Wilbur S. 
Yearsley is interested. j 


FRESNO, CAL.—The Pacific Light & Power Corporation of Lo 
Angeles, has filed articles of incorporation here, with capitalization 
of $40,000,000, in connection with its proposed power plans for de- 
velopment on Big Creek. . 

SOUTH BEND, IND.—The Home Electric Company, of Waka- 
rusa, Ind., has just been incorporated with a capital stock of $15,000, 
to furnish heat, light and power. The incorporators are J. E. Gail, 
J. E. Bollenbacher and V. H. Schalliol. 


BAKERSFIELD, CAL.—The Bakersfield Gas & Electric Light 
Company has been incorporated with a fully paid capital stock of 
$100.000, by H. A. Jastro, H. A. Blodget and L. C. McAfee. Head- 
quarters will be established at Los Angeles. A. 


HARRISBURG, PA.—The Harrisburg Light, Heat & Power Com- 
pany, the pioneer electric company of this city, has been taken over 
dy the Harrisburg Electric Service Company. The stock of the lat- 
, ter company has been increased from $5,000 to $2,000,000. 


SAN ANTONIO.—Announcement has been made by the San 
Antonio Gas & Electric Company, and the San Antonio Traction 
Company, that $250,000 will be spent in the ensuing year in the 
improvement of their holdings. This work is now under way. 


LA HARPE, ILL.—The La Harpe Telephone, Ice & Power 
Company has been incorporated with a capital of $10,000 to operate 
a telephone system and an ice manufacturing plant. The incor- 
Con rs are Charles H. Todd, John H. Hungate and Abram G. 


SACRAMENTO, CAL.—The Pacific Gas & Electric Company 
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has bid $6.00 per lamp for street-lighting in the suburbs, which is 
thirty cents lower than former contract. The South Sacramento 
poe Company bid $6.20. The contract will be awarded eae 
r 5. 
SHENANDOAH, IOWA.—The Shenandoah Artificial Ice, Light, 
Heat & Power Company has let the contracts for one Murray boiler, 
400 horsepower, one 400-horsepower Corliss engine and one Allis- 


Chalmers dynamo of 250-kilowatt capacity for approximately 
$13,000. "G: 


BURWELL, NEB.—Messrs. Reasoner and Beardsley, of Lincoln, 
have secured subscriptions of $10,000 and plan to dam the Loup 
River north of Burwell to develop 1,000 horsepower. Plans include 
the illumination of several towns and the construction of an electric 
road to Taylor and Almeria. 


OLYMPIA, WASH.—The right-of-way for the Olympia Light & 
Power Company’s transmission line from the new reservoir at Law- 
rence Lake to this city has been secured. This new power pro- 
ject will cost about $300,000 and when completed will supply power 
and light to the smaller towns near Olympia. 


SAN BERNARDINO, CAL.—The contract for the construction 
of a $300,000 distributing plant, to be built on Poplar street near 
the Santa Fe tracks, has been let by the Southern Sierra Power 
Company. This company will spend about $2,000,000 in extending 
its lines through San Bernardino and Riverside Counties. 


YERINGTON, NEV.—The Stone & Webster Construction Com- 
pany, building the new transmission line of the Truckee River 
General Electric Company, from Verdi to Wabuska, Nev., sixty-one 
miles, announces that the line will be in operation by the close of 
the year. The new power plant and line will, it is stated, cost about 
$500,000. A. 


SACRAMENTO, CAL.—The North Sacramento Light & Water 
Company has been incorporated with capital stock of $50,000. The 
directors are: Marshall Diggs, Ray C. Waring and M. N. Wiliam- 
son, of Sacramento; D. W. Johnston, of Los Galos; G. A. Richard- 
son, of Placerville; Charles E. Hollister and Jas. T. Elliot, of Court- 
land. 

RIVERSIDE, CAL.—Articles of incorporation have been filed 
by the Pacific Light & Power Company. This is a $40,000,000 cor- 
poration having its principal place of business in Los Angeles. Of 
the capital stock, $7,000 has been subscribed. The directors of the 
company are: W. G. Kerckhoff, H. E. Huntington, Kaspare Cohn, 
Charles Forman and Howard E. Huntington. 


LOS ANGELES, CAL.—The city has filed on additional power 
sites on Owens River and Cottonwood Creek, along the route of the 
municipal aqueduct. This will increase the estimated available 
horsepower from 120,000 to 150,000. The Power Bureau is prepar- 
ing plans and specifications, and will soon advertise for bids for 
electrical machinery. E. F. Scattergood is chief engineer. A. 


TOWER, MINN.—Contracts in connection with the construction 
of an electric light plant have been let as follows: H. L. Bartlett, 
Virginia, Minn., the dam at Pike River; Fort Wayne Electric Works, 
Fort Wayne, Ind., electrical machinery; the Dayton Iron Globe 
Manufacturing Company, Dayton, O., water wheel, and F. McCor- 
mick, Duluth, Minn., wiring. It is expected to have the plant run- 
ning by November 15. ; 


LANCASTER, PA.—The Susquehanna Railway, Light & Power 
Company has purchased the entire holdings of the Manheim & 
Mount Joy Electric Light Company, which furnished light to the 
boroughs of Manheim and Mount Joy. The new owners will oper- 
ate the property and probably make some improvements. The hold- 
ings amounted to $50.000 in bonds and $50,000 in stock, which was 
closely held, the majority being owned by C. S. Stover and S. T. 
Leland, of Philadelphia. 


NANT-Y-GLO, PA.—Improvements that include the expenditure 
of over $25,000 are under way at the plant of the Nant-y-Glo Light, 
Heat & Power Company, the controlling interest of which was re- 
cently secured by Ebensburg men. Field plans for the work are 
being prepared by C. C. Dovey. The plans for the new work include 
the construction of a modern brick power house, large enough for 
six boilers, each of 900-horsepower, and three alternating-current 
dynamos, operating at 2,200 volts. 

SAN BERNARDINO, CAL.—The Southern Sierra Power Com- 
pany will construct a $300,000 distributing station on a site recently 
acquired. The plant, which will be put in operation February 1, 
according to present plans, will be a feeder to the power line being 
built across the desert to San Bernardino, from Bishop in Inyo 
County, by the California-Nevada Power Company. It will distribute 
electricity over San Bernardino and Riverside Counties. Franchises 
over roads have been obtained in both counties. 


NORTHPORT, N. Y.—Ground has been broken for a large addi- 
tion to the plant of the Long Island Lighting Company. New ma- 
chinery will be installed throughout, and, when completed, it will 
be a 1.500-kilowatt plant, instead of having a capacity of 500 kilo- 
watts as at present. Work is going forward steadily on the con- 
struction of the transmission lines connecting the local plant with 
the Commack, Kings Park and Smithtown sections. In estimates, 
placed before the Public Service Commission, the company has put 
the probable expenditure for Northport at $100,000, and for Smith- 
town and Port Jefferson at $90,000 each. 
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ELECTRIC RAILWAYS. 
(Special Correspondence.) 
SHAWNO, WIS.—The Wisconsin & Northern Railway Company 
has been authorized to extend its lines to Menasha. 


NORTHFIELD, MINN.—The Dan Patch Air Line, Minnen: 
olis, has commenced the construction of its line to Faribault. C. 


MINNEAPOLIS, MINN.—The Twin Cıty Rapid Transit Com- 


pany is planning the construction of extensions on four noe 
lines. 


TOPPENISH, WASH.—The Reservation Electric Company has 
made application for a fifty-year franchise for an electric line in 
this town. 

PORTLAND, ORE.—The Mount Hood Railway & Power Com- 


pany has been granted an electric railway franchise in Eastern 
Multnomah County. A. 


WATERTOWN, S. D.—The City Council has granted a fran- 
chise to Ferris Brothers, for the construction of a street railway 
with a line to Lake Kampeska. 


INVERGROVEH, MINN.—The Interurban Construction Cont: 
pany, of Hastings, Minn., has commenced the construction of a line 
to Cannon Falls and Rochester. 

YUBA CITY, CAL.—The Northern Electric Railway plans for 
the construction of a lina from this city to Colusa. A line is also 
contemplated to Roseville, Cal. 

GUADALUPE, CAL.—The Pacific Coast Railroad will standard: 


ize its electric line between this place and panta Maria, and will 
build an extension to Sisquoc, ın Cat Canyon. 


LOS ANGELES, CAL.—The Los Angeles Railway Company 


will extend its line from West Forty-eighth Street, through the 
Angeles Mesa tract, a distance of about two miles. A. 


SAN FRANCISCO, CAL.—The Board of Supervisors has au- 
thorized the Board of Public Works to expend $270,060 in carry- 


ing out track construction for the Geary Street municipal rail- 
way. 


LODI, CAL.—The Central California Traction Company is said 
to be planning for the construction of a line from a point near this 


city up Dry Creek, Amador County, with extensions to Jackson and 
Sutter Creek. 


NEW CASTLE, IND.—The Indianapolis, New Castle & Toledo 
Traction Company is surveying a route on which to build an exten- 


sion of the line from New Castle to Richmond by way of Hagers- 
town and Greenfork. 


WATERLOO, IOWA.—Coon & Company, contractors, Omaha, 
Neb., have commenced grading for the interurban line to Oskaloosa, 


about six miles south of this city. J. E. Sloan, of Circleville, O., is 
superintendent of construction. 


DECATUR, IND.—J. H. Koenig, president of the Ft. Wayne & 
Springfield Traction Company announces that work on the exten- 


sion of the line to Portland will be begun in a short time. The 
right of way has all been secured. S. 


BAY CITY, MICH.—An interurban electric line franchise has 
been granted to A. J. Groesbeck of Detroit. The Flint & Saginaw 
Road will be extended to Bay City and power will be supplied from 
the plant on the Au Sable River. 

SAN BERNARDINO, CAL.—The Pacific Electric Railway Com- 
pany has secured a right of way between this city and Riverside, 
seven miles, and will soon advertise for bids for construction. A 


line will be built from this city to Rialto, and from Urbita to 
Colton. A. 


TELL CITY, IND.—The Vincennes & New Albany Traction 
Company is the name of a newly organized company to build a 
traction line from Grandview to Cannelton by way of Troy and 


Tell City. Meetings are being held by the citizens and much inter- 
est manifested in the proposed road. S. 


JOHNSON CITY, TENN.—The power plant of the Johnson City 
Traction Company is being enlarged. A new boiler room is being 
built and new boilers will be installed. Recently a steam turbine 
was placed in this plant taking the place of the two engines which 
have been in use there for some time. 

PHOENIX, ARIZ.—It is reported that an extensive system of 
electric railways is to be constructed through the Salt River valley 
with Phoenix as the radiating center. As a first step in this di- 
rection, Epes Randolph, vice-president of the Arizona Eastern and 
the Southern Pacific Railroad of Mexico, both Southern Pacific 
properties, recently acquired control of the street railway system 


here. Surveys for proposed extensions to various points in the 
valley are being made. D. 


GARY, IND.—It is reported that the organization of the Gary 
Connecting railway, which is the name of the interurban line now 
being built between Gary and East Gary, means to serve as a hold- 
ing company for the merger of the Gary & Interurban, the Val- 
paraiso and Northern, the Gary, Hobart & Southeastern, the Gary 
and Southern, and the Laporte Interurban Railways, with the pro- 
posed Calumet United railways, the Geist interest. This means a 
big merger of traction interests and it is suspected that the Geist 


syndicate, which was recently granted a fifty years’ franchise, will 
dominate the corporation. S. 
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(Special Correspondence.) 


HARLAN, IOWA.—The Bell Telephone office was damaged ” 
fire, loss $1,000. 


MITCHELL, S. D.—The Dakota Central Telephone Company 
will erect a new plant. 

ABERVEEN, WASH.—Guy M. Harris is constructing a ‘ais: 
phone line to Tacoma by the way of Elma. C. 


PETALUMA, CAL.—The Petaluma Rural Telephone Company 
will shortly build a line from Petaluma to Cotati. 

CLEBURNE, TEX.—The Santa Fe Railroad will install a light- 
ing and power plant to supply current to the railway shops. 


LANESBORO, MINN.—A franchise has been granted to the 
Farmers’ & Merchants’ Telephone Company to installa plant. C. 


PHOENIX, ARIZ.—The Overland Telephone & Telegraph Com- 
pany will extend its system to Ash Fork, by way of Prescott. 


KALAMA, WASH.—The Cowlitz Bend Telephone Company has 
been granted a franchise by the Board of County Commissioners. 
DEPERE, WIS.—The Fox River Valley Telephone Company 


has commenced a five-mile extension of its line to the Oneida reser- 
vation. 


CLOQUET, MINN.—The building occupied by the Bell Tele- 


phone Company and the Western Union was damaged by fire $5,000 
to $6,000. 


KEOKUK, IOWA.—The Bell Telephone Company has plans by 


H. E. Radcliffe, architect, for the erection of an addition to its 
telephone building. 


COLVILLE, WASH.—The Cedar Creek Independent Telephone 
Company has petitioned for a franchise for a telephone system 
through this section. 

TRUCKEE, CAL.—The telephone lines of the Pacific Telephone 


& Telegraph Company between Champtonville and Loyalton will be 
rebuilt at an early date. 


PASCO, WASH.—Estimates have been completed for installing 
a new system in this town by the Twin City Telephone Company. 
About $30,000 will be spent. 

LAKEVIEW, ORE.—C. H. Lee has been awarded the contract for 


extending the Nevada, California and Oregon Telephone & Telegraph 
Company’s lines to Lakeview. 


LONG BEACH, CAL.—The Pacific Telephone & Telegraph Com- 
pany will install a conduit system in connection with its new 
exchange plant. The total work is estimated to cost $140,000. A. 


SAN FRANCISCO, CAL.—The Pacific Telephone & Telegraph 
Company is having plans prepared for a three-story exchange 
building in the Sunset district. The estimated cost is $30,000. A. 


LONE OAK, TEXAS.—The Citizens’ Telephone Company of 
Lone Oak has purchased the exchange and system of the Lone Oak 
Rural Telephone Company. The principal lines involved extend 
from Dixon to Emory, and from Lone Oak to Miller’s Grove. 


CRYSTAL LAKE, TEX.—The Crystal Lake Telephone Company 
has been organized for the purpose of putting in a telephone system 
at this place. W. R. Roykin is president and D. B. Boykin general 
manager. The company already has a line in operation from Crys- 
tal Lake to Alder branch and will make other extensions. D. 


CORPUS CHRISTI, TEXAS.—The Nueces River Telephone Com- 
pany will construct a new line up the Nueces River to Calallen. The 
poles and materials have been ordered and work will be started at 
mce. The stockholders in the company are Vincent Bluntzer, John 
Ellitt, C. C. Wright, W. G. Sutherland and Edward Kleberg. D. 


BRENHAM, TEX.—The Long Point Telephone Company is ex- 
tending its lines from Gray Hill toward Independence and is con- 
templating still further extension. This company now owns sixty- 
five miles of telephone lines in the county. A movement is on foot 
in Washington county to organize the numerous rural telephone 
lines into a single company and run independent of the local ex- 
change. No definite arrangements have yet been made. 


HOUSTON, TEXAS.—The Automatic Home Telephone Company 
of Houston has its cable strung in the downtown district, with the 
exception of one block and is rapidly putting up cable in the resi- 
dence districts. It is expected to have the system in operation early 
in September. The pole lines have been practically completed. The 
exchange building and switchboards are all complete, the outside 
construction and setting of the instruments being all that remains 
to be done. About one hundred instruments have been set. D. 


PORTLAND, ME.—About $250,000 will be spent during the 


next twelve months by the New England Telephone & Telegraph . 


Company in improving the service in Portland. About $30,000 
additional will be subsequently expended by the company for 
cable facilities through the various streets of the city. These 
amounts are exclusive of salaries, office expenses and other items 
aggregating over $210,000. The $250,000 will include approxi- 
mately $100,000 for the new building now in process of construc- 
tion on Forest Avenue, $100,000 for installing and equipping the 
new switchboard and $50,000 for cable work preliminary to the 


eae of the exchange from its present location on Exchange 
stree 
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ELECTRICAL SECURITIES. 


The decline in values noted in the general market has also 
been felt in electrical securities. The effect on the trade as a 
whole has been decidedly unsettling as the depreciation in security 
values has passed beyond that range within which it may have 
reflected modified views of the immediate and distant future and is 
now to be attributable to other causes. The aspect of the copper 
market is not encouraging; its future is said to be largely dependent 
upon foreign demand. 

The Northwestern Elevated stockholders’ special meeting has 
authorized $25,000,000 bond issue by a blanket mortgage, as the 
directors recommended. The meeting was perfunctory because Chi- 
cago Elevated trustees have most of Northwestern’s stock. They 
will hold the bonds against National City’s loan, whereby North- 
western retires $19,000,000 first mortgage bonds when due Septem- 
ber 1, and pays floating debt. 

The Marconi Wireless Telegraph Company has declared a divi- 
dend at rate of seven per cent on capital paid up as of December 31, 
1910, and June 30, 1911, and on the cumulative participating pref- 
erence shares issued on or prior to those dates; also an interim 
dividend for half-year ended June 30, 1911, at rate of ten per cent 
on capital paid up on ordinary shares issued at July 20, 1911. 
All dividends become payable September 1. 


DIVIDENDS. 

Louisville Traction Company; common quarterly dividend of 
one per cent, and preferred semiannual dividend of two and half 
per cent, both payable October 1. 

Manhattan Railway Company, regular quarterly dividend of 
one and three-quarters per cent payable October 2. 

Metropolitan West Side Elevated Railway; regular quarterly 
dividend of three-quarters of one per cent on the preferred stock, 
payable September 1. 


CLOSING BID PRICES FOR ELECTRICAL SECURITIES ON THE LEADING EX- 
CHANGES AS COMPARED WITH THE PREVIOUS WEEK. 


NEW YORK. 
Aug. 28. Aug. 21. 
Allis-ChalmerS COMMON .......:cc cece cece teeter eee teense eees 6% 
Allis-Chalmers preferred ......... ccc eect cc cece wees te teenees 17 21 
Amalgamated Copper ......... cee ce cece eee ence cece eees K le we 571 62 
American Tel, & Cable .....esosssessssesrsrseneesresesesso *783% 78% 
American Tel. & Tel.......essessossesensrosesserrosseseraes. 1325, 134 
Brooklyn Rapid Transit. <..6440cis4veers si yee ears Kee ew a kawds 74% 7614 
General: Electri 256 cc00 vs seaas «eho ee Re ein E eas ee en 161 154% 
Interborough-Metropolitan COMMON .......eeee cree weet teens 14 A 
Interborough-Metropolitan preferred ......-.:seeeeeeee eens 42% 43% 
ngs County Electric os eeceweie sad k SH Os ORs oh KAP ws aees 129 129 
Mackay Companies (Postal Telegraph and Cables) common 83 831% 
Mackay Companies (Postal Telegraph and Cables) preferred 72 74 
Manhattan Elevated .......sesoesreeseserseseseroreeresesre. 1 135 
Metropolitan Street Railway ........essesersseserersrrrens *18 18 
ew York & New Jersey Telephone........sssssseseserereno 103 103 
Pache Tel- & Vel cn casas cas enie ae eae E N a 37% 40 
Or SLCC COMMON seess ra ere AAE a a RR KENNER ARO EGIL 69% 733% 
U. S. Steel preferred ......esossessrecensercocserestessrsseseo 115% 
Western Union ...s.sssssenserosnasescnrenereessoeareserosn T4 75 
Westinghouse common ..s..ssesseseenesseecesesorerssereress 64 661 
Westinghouse preferred ........essresoseeronsensrererrereree 112 118% 
*Last price quoted. 
BOSTON. 
Aug. 28. Aug. 21 
American: Tel: Vel sid ocl cag eed tes anus eee es eae ne aoe 132% 134 
Edison Elec. Illuminating os ois biea doa oe ee oo teen Ne we pee 286 28748 
General Electric sesso rre reoni a Linus ine RAIS Ay ee ace went 151 154 
Ssachusetts Electric COMMON ...........eecee ee ene tee etees 17% 20 
Massachusetts Electric preferred 2... cece eet eee eeeenee 90% 
ew England Telephone .....cceecccccseccceeceeseeeteeeeeees 145 149 
Western Tel. & Tel. COMMON ...sceecee cence eee e eet ee ee eee 16% 19 
estern Tel. & Tel. preferred ....... cc cee ere rete eee eees 9614 96% 
PHILADELPHIA 
Aug. 28. Aug. 21 
American Railways ........ccece cece eect eee e teen t eee enes 44% 44%, 
Electric Company of America ......0.ecece cece cere ence ee eees 11% 11% 
Electric Storage Battery common ....... cere eee eee rn eeeee 51 52% 
lectrice Storage Battery preferred .......sssesesasereresecee 51 55 
Philadelphia Electric ......cccceccecccccccteceeeeeeseeeeesens 16% 17% 
Philadelphia Rapid Transit ....-.s0cssscceeee eect ence tree eens 2214 23 
Philadelphia Traction ........csscccscceececeeeeeeteeteeeees 84% 861% 
ROM TEAC ONS og uss anu dis anv oat uielate Maureen Awe aia oem ahem waaay. 50% 514% 
CHICAGO. 
Aug. 28. Aug. 21 
Chicago Elevated Railways, COMMON. ......ssssesererssrerese 24 25 
hicago Elevated Railways preferređ.........ssssessessesseses 85 88 
Chicago Railways, Series 1...0. O OIII Leere. 90 95 
Chicago Railways, Series 2........:sssccereccecereceeeeteeess 27 29% 
Pirano SUDWAY ceca ies aia Ae REEE EE E 214 2% 
Cago Telephone sores aeei k ia eaa Runes NAIRE onsen es 120 123 
Nanmonwealth Edison oie savas ndccless wale con eae whee aa CeeY 132 134 
Notional Carbon COMMON erssss iriri taer Ir Kana aN sane ends ee 100 100 
ational Carbon preferred .........ssccecceceeneeeeeteeeeees 115 117 
PROPOSALS. 


MOTOR-DRIVEN WINCH.—The Bureau of Supplies and Ac- 
counts, Navy Department, Washington, D. C., is inviting proposals 
until September 12, 1911, for one motor-driven winch, to be deliv- 
ered at the Mare Island Navy Yard within 120 days after the date 
of the contract. 

ELECTRICAL EQUIPMENT.—The Washington State Board 
of Control will receive-bids until September 15 for electrical equip- 
Woah for the Northern Hospital for the Insane, Sedro-Woolley, 
Sauna Plans and specifications may be secured at the office of 

unders & Lawton, architects, Seattle, Wash. A. 
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NAVAL SUPPLIES.—The Bureau of Supplies and Accounts is 
calling for the following proposals to be opened on the dates named - 
below: 


Date. Material. Amount. Place. 
Sept. 5—Rubber-énsulated lead-sheathed 

CADIE orsa man a ed et ea Sa ees 4,600 feet Norfolk Yard. 
Sept. 5—Sheet mica 6 by 6 inches.... 1,000 sheets Eastern Yard. 
Sept. 5—Round ebonite rod............ 12,553 feet Eastern Yard. 
Sept. 5—Oil-proof two-conductor cable 2,500 feet Washington Yard. 
Sept. 19—Motor-driven winch ......... 1 Mare Island Yard. 


PERSONAL MENTION. 


HENRY L. DOHERTY, president of the electrical engineering 
and financing house of H. L. Doherty & Company, New York, re- 
turned last week from a three-months’ sojourn in European capitals 
greatly refreshed by his extended rest. | 


J. FRANK DOSTAL, superintendent of the electrical depart- 
ment of the Denver Gas & Electric Light: Company, has been chosen 
as general manager of the Colorado Springs (Colo.) Electric Com- 
pany. Mr. Dostal has been connected with the Denver Company for 
ten years as engineer, chief engineer, and for several years as super- 
intendent of the electrical department. 


H. E. RIGGS, of tne Riggs & Sherman Company, Toledo, O., 
has returned to that city after a trip to Georgia, where he appeared 
before the State Railway Commission in behai: of the Savannah 
Traction Company, as an expert witness in the matter of valuation 
for taxation purposes. He is now in Marquette, Mich., filling a 
similar engagement in connection with the Duluth, South Shore & 
Atlantic Railway. 


ARTHUR S. HUEY, first vice-president of H. M. Byllesby & 
Company, Chicago, has accepted an invitation to speak before the 
coming convention of the American League of Municipalities to be 
held at Atlanta, Ga., October 4, 5 and 6. Mr. Huey will talk on the 
general subject of public-utility regulation and will thus be given 
an opportunity to present to city authorities the aspect of this vital 
question from the viewpoint of the public-utility operator. Over 700 
municipalities are represented in the League. 


H. B. BROOKS, of the Bureau of Standards, will act as a dele- 
gate to the International Electrotechnical Congress at Turin, Italy, 
on behalf of the Bureau of Standards and the American Institute of 
Electrical Engineers. As previously announced, Mr. Brooks has 
been temporarily transferred to the Bureau of Manufactures of the 
Department of Commerce and Labor, to investigate trade conditions 
abroad with respect to electrical industries, especially measuring 
instruments and meters, and materials entering into their construc- 
tion. He sailed August 22 for Germany, and will spend a number 
of months in visiting the electrical instrument makers and labora- 
tories of England, Germany, France and other countries. Sugges- 
tions in regard to his work will be welcome, and may be addressed 
to him “Care Bureau of Manufactures, Washington D. C.” 


A. D. CURTIS, of the National X-Ray Reflector Company, 
Chicago, has recently returned from a four-months sojourn in 
Japan, highly enthusiastic over business and social conditions in 
the Orient. Mr. Curtis sailed last March and his trip included 
visits to the Philippine Islands, Japan and China with extended 
interior trips. In Japan Mr. Curtiss reports that electrical condi- 
tions, particularly as regards electric lighting and railways, are 
improving very rapidly and many of the power plants visited were 
on a par with those in this country. The telephone systems in some 
of the larger Japanese cities which are owned by the government, 
are, however, not up to the standards’ set by the other utilities. 
Mr. Curtis made quite a study of social conditions both in China and 
Japan and also made several trips to the old Chinese battle fields 
which are very seldom visited by tourists. He returns to the office 
refreshed and ready for a strenuous business campaign. 


OBITUARY. 


S. W. MANNING, superintendent of the fire-alarm telegraph of 
St. Paul, Minn., and chairman of the Executive Committee of the 
International Association of Municipal Electricians, was killed by 
electric shock while investigating trouble on firealarm wires in 
St. Paul. As a consequence of Mr. Manning’s death the Place of 
meeting of the International Association of Municipal Electricians 
has been changed from St. Paul to Atlantic City, N. J. 


INDUSTRIAL ITEMS. 


THE ROESSLER & HASSLACHER CHEMICAL COMPANY, 
New York, N. Y., has issued its August price list of chemicals. 
THE DUPLEX METALS COMPANY, Chester, Pa., advertises 


copper, iron and copper-clad ground rods in a recent folder. An 
illustration of each style is shown. 


THE STAUNTON DIELECTRITE RUBBER COMPANY, Mus- 
kegon, Mich., announces that it has erected at Muskegon, Mich., a 
plant devoted to the manufacture of Dielectrite, a molded insulation 
for high and low tension. The material is very hard, but can easily 
be either machined or molded to any desired shape. 


THE STATISTICAL SERVICE COMPANY, Chicago, Ill., has 
mailed an attractive booklet under the title “A Modern Midas.” 
The subject dealt with regards the compilation of statistics with 
the aid of automatic sorting and tabulating machines. The ma- 
chines are electrically operated. 
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THE NATIONAL CONDUIT & CABLE COMPANY, New York, 
N. Y., covers the field of the copper industry very thoroughly in 
its weekly publication Copper Gossip. The company manufactures 
bare copper wire, weather-proof wires and cable, and lead-covered 


wires and cables for telephone, telegraph, electricelight and power 
work. 


THE C. W. HUNT COMPANY, New York, N. Y., lists electric 
locomotives for both storage-battery and trolley operation in a recent 
catalog. This company was among the pioneers in the development 
of the electric locomotive and carried on early experiments in train 


haulage by electricity. A number of types of electric locomotives 
are illustrated. 


THE AMERICAN-LA FRANCE FIRE ENGINE COMPANY, of 
Illinois, successors to the Babcock Fire Extinguisher Company, is 
issuing folders descriptive of Imperial non-explosive cans. These 
cans are made to contain gasoline, benzine and other explosive 


liquids. The company’s offices are located at 373-375 Wabash Ave- 
nue, Chicago. 


THE AMERICAN SHIP WINDLASS COMPANY has recently 
received repeat orders for Taylor stokers from the Pittsfield works 
of the General Electric Company, making the fourth order for 
stokers; from the New York, New Haven & Hartford Railroad Com- 
pany, for their new plant at Waterbury, Conn., making two orders 
for this plant, and from Northern Ohio Traction & Lighting Com- 
pany, Akron, O., and the Solvay Process Company, Syracuse, N. Y. 


THE HYGRADE INCANDESCENT LAMP COMPANY, Danvers, 
Mass., announces that it has installed a system of shop practice and 
inspection which renders it practically impossible for any but per- 
fect lamps to leave the factory. The company offers to give credit 
for any tungsten lamps broken in transit which is a practical guar- 
antee of the excellence of the product. Means of improving the 
types of lamps now in use, are being devised so that Hygrade lamps 
will excel in strength, length of life and efficiency. 


THE DUNCAN ELECTRIC MANUFACTURING COMPANY, 
Lafaylette, Ind., describes and illustrates the Duncan direct-current 
watt-hour meter in a bulletin which has just been distributed. Each 
of the special points of the meter is taken up separately, completely 
explaining both construction and operation. As a preface some in- 
teresting notes on the selection of a meter have been given, and at 
the back some paragraphs entitled “Good Things to Remember,” im- 
press the importance of properly caring for the instrument. 


THE BRILLIANT ELECTRIC COMPANY, 401 Electric Build- 
ing, Cleveland, O., had opened as of August 1, 1911, at 151 New Mont- 
gomery St., San Francisco, Cal., a branch office which will be in 
charge of E. D. Hand, the company’s Pacific Coast representative. 
Orders for incandescent lamps received at the new office will be 
covered by prompt shipments from the neighboring warehouse at 
Oakland. Another “Brilliant” office has been opened in Los Angele_, 
California, and will be under the management of Clarence W. Cole, 


who until recently represented the company in Cleveland and 
vicinity. 


THE ROBB ENGINEERING COMPANY, LTD., South Framing- 
ham, Mass., recently reecived a number of important orders, among 
which are the following: 42-inch by 14-foot horizontal return-tubu- 
lar boiler with uptake for George H. McClean Company, Spring- 
field, Mass.; 54-inch by 12-foot-2-inch horizontal return-tubular boiler 
for A. H. Kidder, Beverly, Mass.; 48-inch by 14-foot horizontal re- 
turn-tubular boiler for Tower Brothers, Hudson, Mass.; 54-inch ver- 
tical boiler for the American Bridge Company; two 60-inch by 17- 
foot-4-inch horizontal return-tubular boilers for Wyckoff & Lloyd, 
Springfield, Mass. 

THE ELECTRIC SERVICE SUPPLIES COMPANY, Philadel- 
phia, Pa., nas issued Volume I of its catalog No. 4. It pertains 
exclusively to material used in the construction and maintenance of 
electric railways and general outdoor electrical work with kindred 
tools and supplies. Volume II covers electric car equipment and 
Volume III is devoted to mine and industrial electrical supplies. 
The three volumes supersede and cancel all previous lists and cata- 
logs issued by the Mayer & Englund Company, Philadelphia, Porter 
& Berg, Chicago, and Garton-Daniels Company, Keokuk, Iowa, of 
which firms this company is successor. 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


Vol. 59—No. 10 l 


W. N. MATTHEWS & BROTHER, St. Louis, Mo., refer in a 
recent letter to a number of prominent St. Louis engineers who 
have used the Matthews fuse switch and are ready to testify to the 
excellent results obtained. A booklet just issued by the company 
describes the operation of the fuse switch, and also includes a series 
of pictures showing exactly how the blown fuse is taken out and a 
new piece of fuse wire put in. The change can be easily and quickly 
made, and it is accomplished with no danger to the lineman. Leaf- 
lets inclosed with the booklet describe the Matthews Giant boltless 
clamp, and the Matthews Baby boltless clamp. 


THE RICHMOND ELECTRIC COMPANY, Richmond, Va., has 
included in a recent bulletin a set of engravings completely illus- 
trating its line of polyphase motors. In addition a number of appli- 
cations are pictured showing, the wide field of the appli- 
cations of the company’s product. The Richmond Electric Com- 
pany has been closely identified with the manufacture of alternating- 
current motors since 1905. The attention of its engineers has been 
devoted exclusively to the design of polyphase motors, so that an ex- 
ceptional product has been developed. Recognition of the excellence 
of the Richmond polyphase motors is shown by the number of ma- 
chinery manufacturers who purchase these motors for resale after 
direct connecting or gearing them to their machines. 


THE WESTINGHOUSE ELECTRIC & MANUFACTURING 
COMPANY, Pittsburgh, Pa., has received, among others, an order 
from the Minneapolis General Electric Company for three 1,000- 
kilovolt-ampere, 13,200-volt transformers. The Great Shoshone & 
Twin Falls Water Power Company, of Twin Falls, Idaho, has placed 
an order for five seventy-five-kilovolt-ampere, 24,000-volt self-cooled 
transformers. The Pacific Gas & Electric Company, of San Fran- 
cisco, Cal., has ordered ten 1,000-kilovolt-ampere, self-cooled tubu- 
lar-type 11,000-volt transformers. The Cincinnati Traction Com- 
pany, Cincinnati, O., has placed an order with the Westinghouse 
Electric & Manufacturing Company for an equipment for generating 
station and three substations consisting of one 6,000-kilovolt-ampere, 
twenty-five-cycle, 13,200-6,600-volt, three-phase  turbo-generator, 
with direct-connected exciter; five 1,500-kilowatt, twenty-five-cycle, 
six-phase, 600-volt rotary converter, sixteen 500-kilovolt-ampere, 
twenty-five-cycle, 13,200-6,600-volt, oil-insulated, self-cooled trans- 
formers; also four switchboards. 


DATES AHEAD. 


Old Time Telegraphers’ and Historical Association and the 
United States Military Telegraph Corps. Thirteenth annual reunion, 
Atlantic City, N. J., September 5-7. 

Pennsylvania Electrical Association. 
neaut Lake, Pa., September 6-8. 

International Association of Municipal Electricians. 
convention, Atlantic City, N. J., September 12-15. 

Vermont Electrical Association. Annual meeting, Lake Dun- 
more, Vt., September 13-14. 


International Municipal Congress and Exposition. Chicago, I., 
September 18-30. 


Northwest Electric Light and Power Association. 
vention, Spokane, Wash., September 21-22. 


American Electrochemical Society. Twentieth general meeting, 
Toronto, Canada, September 21-23. 


Illuminating Engineering Society. 
Ill., September 25-27. 

American Mining Congress. 
cago, Ill., September 25-30. 

Georgia Section of the National Electric Light Association. 
nual convention, Columbus, Ga., September 26 and 27. 

National Association of Cotton Manufacturers. Semi-annual 
meeting, Equinox House, Manchester, Vt., September 27-30. 

American Electric Railway Association and affiliated associa- 
tions. Annual convention, Atlantic City, N. J., October 9-13. 

Association of Railway Electrical Engineers. Annual conven- 
tion, La Salle Hotel, Chicago, November 6-10. 

National Electric Light Association. Next annual convention, 


Annual convention, Con- 


Annual 


Annual con- 


Annual convention, Chicago, 
Thirteenth annual meeting, Chi- 


An- 


- Seattle, Wash., June 10-14, 1912. 


RECORD OF ELECTRICAL PATENTS. 


Issued (United States Patent Office) |August 22, 1911. 


1,000,989. RECORDING DEVICE. George F. Card, Fort Wayne, 
Ind. Filed March 4, 1908. A machine whose operation is to 
be recorded has an electric recording att cshment associated 
with a clock. 

1,001,012. PNEUMATICALLY OPERATEt ROCK-DRILLING EN- 
GINE. George A. Fowler, Denver, Colo. Filed May 19, 1910. 
An electric motor drives the air compressor for the outfit. 

1,001,015. GAS-ENGINE CONTROLLER. William L. Gile, Green- 
ville, Mich. Filed April 15, 1907. Renewed Dec. 17, 1909. The 


controlling levcr has mounted on it a switch for the ignition 
circuit. 


1,001,021. AUTOMATIC MAIL-CARRIER. John Gronek, Philadel- 
phia, Pa. Filed June 7, 1911. A telpherage system in which 
the cars are equipped with an electric motor and wheels on top 
and bottom of the car running on rails over and below the 


car. These rails also serve as the working co: ductors and the 
Wheels also act as trolleys. 


1,001,023. CIRCUIT-. STROLLING SYSTEM. Jay H. Hall, Cleve- 
land, Ohio, assignor to Electric Controller Manufacturing Co., 
Cleveland, O. Filed Nov. 23, 1910. A motor controller includes 
a resistance, a mag: etically operated main switch, a master 
switch for connecting the winding of the main switch in series 


- 


September 2, 1911 


with the resistance and a shunt around the winding, the shunt 
including contacts on the master switch and controlling the 
current in the winding. 


1,101,032. ELECTRIC SWITCH. Harry R. Hirst, New Bedford, 
Mass., assignor of one-half to Charles S. Knowles, New Bed- 
ford, Mass., and one-half to John H. Parker, Saugus, Mass. 
Filed Nov. 5, 1909. A supporting member for a push-button 
switch comprises a perforated cross bar and arms in the form 
of a yoke integral with, and depending from this cross bar. 

1,001,035. TERMINAL BLOCK FOR HIGH-TENSION APPARATUS. 
Theodore Hubert, New York, N. Y., cssignor to Charles F. Split- 
dorf, New York, N. Y. Filed Oct. 17, 1907. An insulating and 
housing block has a recess to receive the terminal connection. 

1,001,088. APPARATUS FOR PURIFYING AIR. Friedrich Georg 
Janisn, Pheydt, near Dusseldorf, Germany, assignor to Otto Von 
Mulmann, Brussels, Belgium. Filed May 15, 1911. Consists of 
an electric ozonizer on which is mounted an e.ectric fan. A dis- 
charge tube from the ozonizer leads to a funnel-shaped screen 
in front of the fan. | 

1,001,046. SIGNALING-HORN. Arthur Atwater Kent, Philadelphia, 
Pa. Filed Feb. 28, 1910. Is provided with a pair of electro- 
Magnets, whose armatures set up the vibrations in the dia- 
phragm. 

1,001,047. ELECTRICAL POWER TRANSMISSION. Hans Klein- 
schmidt, Berlin-Wilmersdorf, Germany. Filed Sept. 11, 1909. In- 
cludes a number of unipolar machines, means for electrically 


1,001,038. ELECTRIC OZONIZER. 


connecting them and means for distributing the working cur- 
rents of the machines uniformly along their magnetic fluxes. 


1,001,068. APPARATUS FOR GOVERNING THE PASSAGE OF 
CARS OR VEHICLES ALONG A RAILWAY AND THE CON- 
TROL THEREOF. Walter P. Neubert, Swissvale Borough, Pa., 
assignor to Union Switch & Signal Co., Swissvale, Pa. Filed 
Jan. 17, 1911. An interlocking switching tower nas its levers 
and other mechanism electrically controlled. 


1,001,070. LOCK-OUT TELEPHONE SYSTEM. Nils Emel Nor- 
strom, Chicago, Ill. Filed June 6, 1910. A party line has each 
subscriber's instrument provided with a step-up device which 
is arranged to disable the instrument until it performs a com- 
plete cycle of operations and has its moving parts return to 
normal position. 


1,001,091. DEVICE FOR RECORDING VARIATIONS IN SYN- 
CHRONOUS RUNNING OF KINEMATOGRAPHS AND GRAM- 
OPHONES. Francis Alexander Thomassin, Streatham, England. 
Filed April 12, 1909. An indicating needle is driven one way 
or the other by a differential mechanism one side of which is 
mechanically geared to the picture machine and the other elec- 


trically driven to correspond to the speed of the talking ma- 
chine. 


1,001,105. MANUFACTURE OF ELECTRIC FILAMENTS. Carl 
Auer von Welsbach, Vienna, Austria-Hungary. Fired Aug. 24, 
1899. Renewed Aug. 21, 1909. The process of eliminating oc- 
cluded gases from a filament containing osmium and a metallic 
oxide consists in raising the temperature of the filament to a 
degree sufficient to expel a portion of the gases therefrom, but 
lower than the reduction temperature of the oxide and there- 
after raising the temperature of the filament still higher and 
effecting the desired reduction thereby. 

1,001,135. FILAMENT SUPPORT. Howard Gilmore, Brookline, 
Mass. Filed Jan. 30, 1911. An incandescent electric lamp com- 
prises a glass stem, a filament support having a coefficient of 
expansion greater than that of the stem and presenting a grip- 
Ping head surrounding a portion of the stem, thus firmly se 
curing the filament support in position at all times upon the 
stem but expanding away from the glass when heated so as not 
to fracture the glass while remaining engaged therewith. 


1,001,137. INSULATOR PROTECTOR. Walter T. Godard, Victor, 
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N. Y., assignor to Locke Insulator Manufacturing Co., Victor, 
N. Y. Original application filed June 12, 1908. Divided and this 
application filed Oct. 25, 1909. Combined with a horizontal sup- 
port, is an insulator having a horizontally arranged flared por- 

` tion, an arcing member secured on the insulator, and an arcing 
member secured to the support and having a portion projecting 
into the flared portion of the insulator. 

1,001,152. ATTACHMENT FOR ELECTRIC MOTORS. William A. 
Lawrence, Charlotte, N.IC. Filed Nov. 19, 1910. A disk secured 
around the shaft contains a number of slidable contact elements 
adapted to move radially in channels of the disk and arranged 
to close an electric signal circuit. 

1,001,171. ATTACHMENT FOR TALKING MACHINES. Frederick 
W. Schmidt, Philadelphia, Pa. Filed March 8, 1911. An elec- 
tric brake for a talking machine includes an adjustable finder 
bar carrying a contact device adapted to predetermine the actu- 
ation of the brake at the close of the reproduction automatically 
upon positioning of the finder bar, a sound-box arm and an elec- 
tric circuit connecting the contact device and sound-box arm. 

1,000,174. ELECTRIC CRANKING DEVICE FOR AUTOMOBILES. 
Edward A. Scott, Kansas City, Mo. Filed Aug. 8, 1910. A 
motor is arranged to start the engine shaft through a pair of 
clutches and a secondary shaft. 

1,001,192. GAS-LIGHTING BURNER. Ernest a. Frary and Edward 
N. Frary, South Deerfield, Mass. Filed Aug. 18, 1910. Includes 
an electromagnet, its armature and ignition points. 


1,001,196. APPARATUS FOR TESTING TUBES TO DISCOVER 
OBSTRUCTIONS THEREIN. Victor C. Gilpin, Brooklyn, N. Y., 


1,001,358.—-TRAIN-LIGHTING SYSTEM. 


assignor to Eastern Flexible Conduit Co., Brooklyn, N. Y. Filed 

Mar. 7, 1911. Comprises a hollow electro maznet arranged to 

surround ay tube, means for drawing the tube through the 

magnet, and an armature for the magnet arran 

within the tube. = ciate 
1,001,206. ILLUMINATED SPIRIT LEVEL. James Irwin McCul- 

lough, Davenport, Iowa. Filed Jan. 5, 1911. Is provided with 


a dry battery and two incandescent lamps for lighting u 
of the bubble glasses. gnung up each 


1,001,227. AERIAL FOR WIRELESS TELEGRAPHY AND TELE- 
PHONY. William E. D. Stokes, Jr., New York, N. Y., and 
George W. Davis, Galilee, N. J., assignors to William E. D 
Stokes, New York, N. Y. Filed Oct. 9, 1908. Combined into an 
aerial are two vertical points of support, a wire between the 
same, a series of vertically arranged wires standing in a plane 
and a switching device by which any of the aerial wires alone 
can be connected to the receiving circuit. 


1,001,228. RECEIVING CIRCUIT FOR WIRELESS TELEGRAPHY 
AND TELEPHONY. William E. D. Stokes, Jr., New York 
N. Y., and George W. Davis, Galilee, N. J., assignors to William 
E. D. Stokes, New York, N. Y. Filed Oct. 9, 1908. Comprises 
an aerial formed of insulated wire, and a large copper plate con- 
nected to the aerial, the plate being embedded in insulating ma- 
terial, and supported parallel with the ground by insulating 
standards to form a condensor with ground as the other plate. 


1,001,286. ELECTROMAGNETIC SOUND-WAVE THERAPEUTIC 
APPARATUS. Emile Bachelet, New York, N. Y. Filed Aug. 7, 
1908. Includes a pair of opposed generators, each comprising a 
casing having an opening in one end, a solenoid centered in the 
casing in axial alinement therewith, a core in the solenoid, a 
diaphragm in the casing at the end of the solenoid opposite the 
opening in the casing, a screw for regulating the diaphragm, 


and a screw for adjusting the core, the latter screw being tapped 
through the former. 


1,001,251. TROLLEY-POLE. James Coan, Westville, IN., assignor 
of one-half to Charles F. Cook, Danville, Ill. Filed Nov. 13, 1909. 
Relates to the construction of the base which includes a pneu- 
matic mechanism for raising and lowering the pole. 


1,001,271. MACHINE FOR ELECTRICALLY WELDING CHAIN- 
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LINKS. Carlton L. Hoff, York, Pa., assignor to Standard Chain 
-Co., York, Pa. Filed Oct. 4, 1909 Combined with the welding 
electrodes movable toward and from each other to grasp the 
link and apply the heating current is a fixed guide in front of 
the electrode and a movable positioning former in rear of the 
electrodes between which guide and former the link is posi- 
tioned, and means for withdrawing the movable former during 

-~ the heating of the link. 

1,001,313. ELECTROMAGNETIC SWITCH. Harry W. Sheehy, 
Akron, O. Original application filed May 25, 1910. Divided 
and this application filed Aug. 31, 1910. The solenoid, acting 
against a coiled spring operates the switch. 


1,001,330. ELECTRICAL PULL SOCKET. David P. Wolhaupter, 
` Washington, D. C. Filed Jan. 28, 1911. Comprises a chambered 
body, a switch arranged within the chamber of the body, metal- 


lic operating means including a pull chain, and an insulator © 


interposed between the operating means and a switch, and ar- 
ranged to cover the latter in its chamber. 


1,001,337. MINE-CAGE SIGNAL. Lee Bayer, Willisville, Il]. Filed 
June 6, 1910. A slidable plunger situated in the mine cage, and 
connecting with the track is used to transmit the signals. 


1,001,358. TRAIN-LIGHTING SYSTEM. John Peachey Crouch, 
Newton Heath, and James Etchells, Moston, Manchester, Eng- 
land. Filed Nov. 27, 1909. Comprises a reversible dynamo, a 
battery, and a consumption circuit alternatively supplied from 
such dynamo and battery, a main switch corresponding to each 
direction of rotation of the dynamo having series and shunt 
operating windings, and means responsive to reversal of rotation 
of the dynamo for bringing one shunt winding into circuit for 
one direction of rotation of the dynamo and the other for the 
opposite direction of rotation. 


+ G - 
1,001,589.—ELECTROLYTIC CELL. 


1,001,363 and 1,000,364. SPARK PLUG. James M. Dayton, Torring- 
ton, Conn., assignor to Progressive Manufacturing Co., Torring- 
ton, Conn. Filed Nov. 14, 1910. A form of spark plug in which 
the terminal clip is help in place by a spiral spring. 


1,001,365. SPARK PLUG. James M. Dayton, Torrington, Conn., as- 


signor to Progressive Manufacturing Co., Torrington, Conn. 
Filed Dec. 30, 1910. A modification of the preceding patents. 

1,001,400. ELECTROCUTING TRAP. Harry Hertzberg, New York, 
Abbot A. Low, Horseshoe, and Maurice J. Wohl, New York, N. 
Y., assignors to Abbot A. Low, Maurice J. Wohl, and Harry 
Hertzberg, trustees. Filed Aug. 10, 1909. The circuit is closed 
when bait is taken. An induction coil administers a shock to 
the animal taking the bait, the s: me circuit breaker closing the 
circuit of the induction coil and that of a small motor. A revo- 
lution of the motor automatically resets the trap. 


1,001,406. APPARATUS FOR GENERATING ELECTRICITY BY 
CHEMICAL MEANS. Richard N. Hudson and Edward C. Brice, 
Lexington, Ky. Filed Oct. 28, 1909. Comprises an outer vitreous 
jar, a porous cup with a thick bottom, a carbon cup located in 
the porous cup, a thin porous cup located in the carbon cup, an 
alloyed tie member suspended in the thin porous cup, a closely 
fitting cover seated in the top of the thin porous cup, an alloyed 
pencil mounted on said tie member, and means for connecting 


electrical conductors with the pencil and the carbon cup re- 
spectively. 


1,001.409. AUTOMATIC STOP MECHANISM FOR POWER-DRIVEN 
MACHINERY. Emerson P. Jennings, Jr., New York, N. Y., as- 
signor to Cartwright Automatic Press Co., Springfield, O. Filed 
Sept. 1, 1909. Renewed July 14, 1911. Comprises an electro- 
magnet and a circuit-breaker and closer arranged in the circuit 
of the electro-magnet and operatively connected to and positively 
actuated by the counting mechanism, whereby, when the count- 


ing mechanism registers a predetermined number, the electro- 
magnet will be energized. 


1,001,449. METHOD OR PROCESS OF AND APPARATUS FOR 
EXTRACTING METALS FROM THE ORES THEREOF. James 
Hart Robertson, New York, N. Y., assignor to Universal Ore Re- 
duction Co., Phoenix, Ariz. Filed Oct. 12, 1910. Consists in 
causing a liquid solution containing a powder of the ore to be 
simultaneously subjected to the agitating effect of steam and 
an electrolytic effect due to the movement of the solution be- 


tween short-circuited conducting elements or plates immersed in 
the solution. 
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1,001,453. ARC LAMP. Waldemar Ruhling, Berlin, Germany. Filed 
April 19, 1911. An insulating barrier separating the electrodes 
contains malachite and carbon, whereby upon the extinction of 
the arc there is formed between the electrodes a conducting 
bridge adapted to be consumed and thus to automatically start 
the arc upon the current being again switched into the lamp. 

1,001,454. GAS GENERATOR. Charles Fremont Rukes, Kansas 
City, Mo. Filed Jan. 16, 1911. A hopper nolding carbide is 
jarred by a small hammer operated by electromagnets, causing 
the carbide to fall into water. The electric circuit is closed and 
opened by a diaphragm on top of the tank, which diaphragm 
is affected by the tank pressure. 

1,001,466. PROCESS OF EXTRACTING METAL FROM SOLU- 
TIONS. Elmer E. Slaughter, Clifton, Ariz., assignor to Wil- 
liam L. Austin, Riverside, Cal. Filed Jan. 6, 1908. Consists in 
subjecting a weak copper solution to the action of iron and an- 
other electric conductor submerged in the solution, whereby the 
copper is precipitated. 


1,001,558. ELECTRIC TERMINAL CONTACT. William Edwin 


Russell, Danbury, Conn. Filed Jan. 31, 1911. The post is per- 


forated lengthwise to receive a wire which is clamped in by 
the contact cap. 


1,001,562. ELECTRICALLY CONTROLLED WEIGHING DEVICE. 
Walter S. Smith, Columbus, O., assignor to Columbus Electric 
Scale Co., Columbus, O. Filed June 27, 1910. An electrical device 
consisting of a number of magnetic contacts is controlled by the 
weight of the material discharged from the hopper and the speed 
of delivery of material discharged from the hopper gradually 


diminishes as the amount of material on the scales approaches 
a predetermined weight. 


1,001,584. LAMP. William H. Gardiner, New York, N. Y. Original 
applications filed Oct. 15, 1909, and April 11, 1910. Divided and 
this application filed April 27, 1910. Combines a lamp-body hav- 
ing a globe-seat, a globe, and a clutch or grapple mounted on 
the body and composed of a plurality of members which close 
inwardly and upwardly upon the globe to hold it against its 
seat, and means for conjointly operating the members. 

1,001,589. ELECTROLYTIC CELL. Henry Stafford Hatfield, Hove, 
England. Filed Oct. 12, 1907. Consists of an electrolyte in 
which any insulating substance deposited by the passage of the 
current through the cell is soluble and with which it is satur- 
ated; two electrodes on one of which the insulating substance 
is deposited and at the other of which the electrolyte becomes 
unsaturated with respect to the substance deposited without 
permanent alteration of the electrolyte; a supply of the insulat- 
ing substance deposited resaturating by contact therewith the 
liquid which has become unsaturated; and a device for causing 
the circulation of the electrolyte with reference to the resatur- 
ating substance. 


1,001,598. MARINE COMPASS. Harry Hertzberg, Brooklyn, N. Y., 


assignor to Abbot A. Low, Horseshoe, N. Y., Maurice J. Wohl, - 


New York, N. Y., and Harry Hertzberg, Brooklyn, N. Y., trustees. 
Original application filed Aug. 14, 1906. Divided and this appli- 
cation filed May 31, 1907. Renewed Dec. 16, 1909. Vanes are 


mounted on the compass staff in such a way as to prevent 
sudden variations. 


PATENTS THAT HAVE EXPIRED 


Following is a list of the electrical patents (issued by the 
United States Patent Office) that expired August 28: 
525,000. ELECTRICALLY OPERATED WIND VANE. Lynde 
Bradley, Milwaukee, Wis. 
525,018. STORAGE BATTERY. Henry K. Hess, Syracuse, N. Y. 
525,020. ELECTRICAL FIRE-ALARM APPARATUS. Ernst W. 
Jungner, Stockholm, Sweden. 
525,034. ELECTRIC-ARC LAMP. Elihu Thomson, Lynn, Mass. 
925,035. ELECTRIC-ARC LAMP. Elihu Thomson, Swampscott, 
Mass. 

525,056. CASH REGISTER AND INDICATOR WITH ELECTRIC 
ALARM ATTACHMENT. Joseph B. Nesbit, Sunbury, Pa. 
525,092. EFLUID-OPERATED ELECTRIC SWITCH. Jean J. P. 

Clariot, Paris, France. 
cae ELECTRIC MOTOR. Abraham V. Meserole, New York, 
525,118. MEANS FOR MOUNTING AND DRIVING DYNAMO- 
ELECTRIC MACHINES. Andrew L. Riker, New York, N. Y. 
see CIRCUIT-BREAKER. Cummings C. Chesney, Pittsfield, 
ass. 
525,169. ELECTRIC BELL. Richard Varley, Jr., Englewood, N. J. 
525,233. SAFETY FENDER FOR TRAM, ELECTRIC OR CABLE 
CARS. Henry S. Robbins, Philadelphia, Pa. 
525,277. ELECTRIC TIME SIGNAL FOR RAILWAYS. Robert D. 
Patterson, Lawrence, Mass. 


525,290. ELECTRICAL RAILROAD SIGNAL. William F. Seymour, 
Mansfield, O. 

525,291. ELECTRIC ALARM CLOCK. John Slater, Hutchins, Pa. 

525,293. INCANDESCENT ELECTRIC LAMP CUT-OUT. Walter F. 
Smith, Philadelphia, Pa. 


525,315. ROSETTE FOR ELECTRIC-LIGHT WIRES. David J. 
Cartwright, Boston, Mass. 
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ISSUED WEEKLY.. 


DECENTRALIZED POWER PLANTS. 


In the face of the modern tendency toward the central- 
ization of generating capacity, it is significant that the sub- 
division of power-plant installations is sometimes more eco- 
nomical than the usual practice of locating all prime movers 
and dynamos in a single operating room. The typical case is 
generally furnished by a mill operated in part by water and 
in part by steam turbines. The limiting feature is nearly 
always the cost of hydraulic work, and while scarcely any 
two mills present the same problem in electrical service, it is 
well to note that almost any combination of steam and hydro- 
electric equipment can be handled efficiently where the mill 
departments are run by electric motors. 

In mills extending over large tracts of ground and fre- 
quently including a half dozen or more power canals on 
their premises, the possibilities of securing a low cost of elec- 
trical production through the use of generators scattered 
about the works are often most attractive. Rarely does it 
pay to reconstruct the hydraulic arrangement of a long es- 
tablished mill plant covering many acres. With the old me- 
chanical systems of machine driving the inflexibility of the 
water-power channels and the high cost of the wheel instal- 
lations renders it difficult to operate the machinery at best 
advantage except at times when the supply of water is nor- 
mal. Usually the flow of water through a mill property fluc- 
tuates through almost intolerable limits at different seasons 
of the year, and hence it is a common experience to find a 
greater or less proportion of the water-wheel capacity shut 
down or operating at partial load, with the result that pro- 
duction suffers. Speed regulation also tends to fall off. 

Now by the use of electricity the mill owner escapes 
many of the troubles of limited power which beset his com- 
petitor who depends only upon driving by water power. By 
decentralizing a portion of the generating equipment and yet 
controlling it all from the main switch house or operating 
gallery of the power station, the mill management puts itself 
in a position to absorb the maximum power from the water- 
wheels throughout the establishment, but more than this, it is 
enabled, in cases where the generator is mounted upon a long 
shaft from which many looms or other machines are belt- 
driven, to operate the generator as a motor in times of water 
scarcity, and thus to maintain the speed and output of the 
productive machinery in the mill departments. 

In order to accomplish the foregoing it is apparent that 
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the mill must have available a reasonable amount of auxiliary 
steam plant which can be drawn upon for several days or 
weeks when the'supply of water is below the normal. Thanks 
to the development of the steam turbine, with its admirable 
speed regulation and moderate steam demands even at half 
load or less, the two sections of the plant can generally be 
run in co-ordination with perfect success. Under normal 
circumstances the water supply should be sufficient to pro- 
duce power to the full rating of the generating units located 
in isolated corners of the mill, the balance of the service being 
supplied either by steam auxiliaries in the main power house 
or purchased from some other company. Possibly it may 
answer to simply call upon the overload capacity of the 
steam-turbine plant to furnish the deficiency in power as the 
water supply begins to run short, but in any event the loca- 
tion of the hydraulic turbine and generator equipment at a 
distance from the main power house can bring but little 
inconvenience to the mill owner if the generator is arranged 
for operation say aS a synchronous motor on current drawn 
from the main steam plant. The mill manager must expect to 
have to pay more for his power when the water supply 
shrinks. The difficulty is not so much that as the necessity 
for shutting down a part of his cloth-making or other reve- 
nue-earning machinery, and so far as this particular plan of 
decentralization has been tried, we have yet to hear of a case 
where it is regarded unfavorably. There may be some slight 
increase in the amount of interior wiring required to operate 
a plant made up of scattered units, and the line losses may 
perhaps mount up to a little more in cases where the current 
delivered by the generator is transmitted to the main power- 
station bus before being sent out to the various mill depart- 
ments. Even this disadvantage, which is only a slight one 
compared with the gain in not laying off a portion of the 
employees, may be overcome by installing a switching equip- 
ment near the isolated generator, with the necessary meters 
and circuit-breaking devices. 

Such equipment will permit the generator to be run in 
connection with local motors when the water supply is good, 
and the reduction in line losses will conserve the use of water 
in some degree. Modern remote-control switching apparatus 
will enable the generator to be handled from the main plant 
just as well as though its power delivery were made to the 

station busbars. 

Still another important advantage of the use of scat- 
tered generators in the above manner is the reduction in the 
investment in motors required to run the plant. If the looms 
are driven by belting from water-wheel shafts alone, with no 
generator mounted thereon. the only alternative to a shut- 
down wholly or in part during low-water periods is a com- 
plete installation of motors in the localities adjoining the wa- 
ter-wheel drives. By using electric generating equipment as 
outlined, the change from water-wheel driving to operation 


by the generator run as a motor, is accomplished with ease 
and fair economy. 
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A DECADE’S DEVELOPMENT IN ELECTRICAL MANU- 
fo ee _._ FACTURES. . _ : z 
= The United States Census Bureau has made public the 
däta obtained last year in the. thirteenth general. census re- 


 specting the quantities and values of electrical machinery - 


and all other electrical apparatus manufactured in this 
country during the preceding calendar year, 1909. A sum- 
mary of these data appears on other pages of this issue. 
Comparative data are also given for the years 1904 and 1899. 

Everyone has known that there has been a great ex- 
tension of all branches of the electrical industries, including 
the manufacture of electrical machinery, apparatus and sup- 
plies. However, the official data at hand, despite their in- 
completeness in some respects, give a nearly exact idea of 
the actual development in the various electrical manufactur- 
ing lines. The progress achieved has been extremely grati- 
fying in practically all the electrical manufactures. The in- 
dustry as a whole shows a gain of 130 per cent in the annual 
value of its electrical products during the decade, 1899-1909. 
This is certainly a most wholesome gain, particularly when 
it is considered that in the latter half of the decade the 
gain was larger than in the first half, despite the general 
depression prevailing subsequent to 1907. Such a showing, 
in the face of unusual difficulties, is a sure indication of the 
stability of the electrical industry and of the steadily in- 


creasing popularity that is bound to be conceded to all 


electrical applications. 


Attention is called in the official report to some of the 
more striking data. These are all deserving of special com- 
ment, but particular mention will be made here of only a 
few of them. In the line of generators the comparative fig- 
ures for the last five years of the decade reflect the marked 
increase in capacity of machines produced. The increase 
in annual number of machines built in this period was about 
eleven per cent, but the increase in rating was over forty- 
one per cent. The corresponding increase in value was 
about eighteen per cent, showing that the cost per kilowatt 
is considerably less than it was for the smaller machines in 
1904. The great development of substation equipment is 
shown by the increase of 730 per cent in ten years in the 
value of motor-generators, rotary converters, boosters, and 
similar machinery. In the same period the value of trans- 
formers increased nearly 200 per cent. 

The increase in the value of electric motors of all kinds 
during the decade was sixty-four per cent. Of the various 
classes of motors, those for machine driving and general 
power purposes showed the largest increase, this being 586 
per cent in number and 142 per cent in value for the decade. 

In the ten years the annual production of storage bat- 
teries increased over eighty-seven per cent in value, while 
primary batteries showed a corresponding increase of 430 
per cent in value and of 1,193 per cent in number, due to the 
prodigious development of the dry-cell business. A slight 
falling off in are lamps during the ten years was expected 
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because of their being largely supplanted by other types. 
Contrasted with this was the increase of 273 per cent in 
value of filament incandescent lamps manufactured in the 
terminal years of the decade. Many other striking facts 
could readily be pointed out, but, inasmuch as the different 
branches of the electrical industry are now more alive to 
their opportunities and are co-operating more effectively 
than ever, it is evident that the excellent showing made in 
the past decade is but an auspicious indication of still 
greater gains in the future. 


ELECTRIFICATION IN SWITZERLAND. 

For some years an earnest, and at times heated, discus- 
sion has been going on in this country as to the relative 
merits of direct and alternating current in the electrifica- 
tion of railroads. Although the first two railroads entering 
New York City to electrify adopted different systems, the 
experience of several years has not led to any unanimity 
of opinion as to the relative merits of the two. The users 
of each system seem to regard that system as the better, 


from the standpoints of both operation and economy. The 
principal conclusion to be drawn from this state of the 


matter is, that both systems are practicable and serviceable, 


that no overwhelming advantage lies with either one, and 
‘that there may be conditions which render the one or the 


other more suitable for any particular case. 
In this connection, the report of the commission which 
has been considering the subject for the Swiss Government, 


which contemplates the complete electrification of all the 


railways in that country, will be of considerable interest, 
and the principal conclusions of this commission will be 
found upon page 502 of this issue. The commission has been 
considering the entire subject for seven years, and the pres- 
ent report is the third which has been issued. The previous 
reports dealt with mechanical and traffic requirements, 
while the present report recommends the adoption of alter- 
nating current at 15,000 volts, single-phase, and an over- 
head system. 

The electric railways at present operating in Switzer- 
land are about equally divided between direct and alternat- 
ing current, with two using three-phase current. One of the 
latter, the Burgdorf-Thun railway, was the first to be built 
in Switzerland; the other, through the Simplon tunnel, was 
opened in 1906. The overhead system is used without ex- 
ception in all the present railways. 

In choice of both voltage and frequency, the Swiss 
railways present as great a variety as one could desire, there 
being not the least uniformity shown. The commission could 
therefore, not be prejudiced in this regard by present prac- 
tice. The later roads to adopt direct current have used 
Voltages of 750, 800, 1.000, 1,200 and 1,500, the latter having 
been adopted by the Bellinzona-Mesoceo road, which has 


been in operation since 1907. This road is about twenty 
miles long. 


ELECTRICAL REVIEW AND WESTERN ; ELECTRICIAN 499 


The voltage on the single-phase systems yaries from 
5,000 to 15,000 volts. The longest road:of all, the Rhätische, 
which, with branches, will cover nearly forty miles, now 
under construction, will operate at 10,000 volts and sixteen 
and two-thirds cycles. Of the three-phase roads, the Sim- 
plon tunnel operates at 3,000 volts, sixteen cycles; the Burg- 
dorf-Thun at 750 volts, forty cycles. ,, 

The frequency recommended in the commission’s report 
is not stated, but those already in use range from fifteen to 
forty cycles per second. One of the longer and newer roads, 
the Seethalbahn at Lucerne, uses twenty-five cycles, and the 
general tendency seems to be toward this figure, in favor 
of which much can be said. This frequency is used ex- 
clusively on the single-phase roads of Italy and England, 
although in France, Germany and Austria a lower fre- 
quency has found more favor, even on the newly constructed 
roads. Thus the Dessau-Bitterfeld road, opened this year, 
uses fifteen cycles, and the same frequency has been chosen 
for the longest line in Germany, that between Gorlitz and 
Breslau. The same is true of a long line now building in 
Austria, known as the Mittenwaldbahn. Of two long lines 
now under construction in France, one will use sixteen and 
two-thirds cycles; the other, in the neighborhood of Limoges 
in Southern France, will use twenty-five cycles. 


FLUID PROPULSION. 

On other pages of this issue we present Dr. Nikola 
Tesla’s description of a new principle of fluid propulsion, 
which is the culmination of his labors of a number of years. 
As all generation of mechanical power involves the use of 
a fluid as the vehicle of energy, the underlying idea is a 
broad one and bears on all the branches of mechanics. 

Dr. Tesla avails himself of the two fundamental prop- 
erties of a fluid, adhesion and viscosity, in an effort to pro- 
duce a highly efficient mechanism. The fluid, whether re- 
ceiving or imparting energy, is made to pass along the sur- 
faces of a system of rotating disks in free natural spirals— 
that is, along paths of least resistance. The efficacy of the 
machines he has constructed on this principle is evidenced 
by their remarkable performance, small turbines or rotary 
engines being run at a peripheral speed scarcely more than 
half of that of reaction turbines, and giving several times - 
the output of the latter. For example, a small steam turbine 
exhibited at the Edison station in New York, having a rotor 
only nine and three-quarters inches in diameter and two 
inches wide, was capable of developing 110 horsepower with 
free exhaust. This machine had no blades, vanes, valves or 
sliding contacts of any kind. 

On account of the great simplicity of this apparatus, 
reversibility and extraordinary output, it will undoubtedly 
find an immense variety of uses, and the commercial world 
ean not fail to be deeply interested in this new develop- 
ment. The electrical industry, in particular, should be 
greatly benefited by this latest effort of Dr. Tesla. 
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The Street Railway System of San 
Francisco. 

At the weekly meeting of the Com- 
monwealth Club, San Francisco, Cal., 
August 19, Charles N. Black, vice pres- 
ident and general manager of the 
United Railroads of that city, gave an 
interesting address.én the local street- 
railway service, explaining many of 
the difficulties the company had to en- 
counter. 


The history of the consolidation of 
the companies, prior to 1902, was brief- 
ly traced, being almost identical, Mr. 
Black said, with that of many other 
American cities. Referring to the 
present valuation of the system, he 
stated that it had been frequently men- 
tioned that the physical properties of 
the United Railroads could be dupli- 
cated for an amount far less than the 
bonded debt. These men had built up 
their business and justly considered 
that if they disposed of it they were 
entitled to a value based upon the 
earning power of their properties at 
the time of sale. It was expected that 
the consolidation would effect econo- 
mies, and the natural growth of the 
business yield larger profits. 

Mr. Black said that prior to the con- 
solidation, each individual road re- 
ceived a five-cent fare for every pas- 
senger. Today the average fare for 
each passenger carried by the United 
Railroads, by reason of extensive use 
of transfers, amounts to but 3.37 cents. 
while the haul is far greater and the 
convenience, rapidity and comfort of 
travel have been greatly improved. 
While many economies have been ef- 
fected, the cost of increased public re- 
quirements for improved service has 
more than offset them, and the sur- 
plus earnings of the company, after 
the fixed charges have been met, are 
very much less than they were six 


years ago. 


In speaking of the number of pas- 
sengers carried, he noted that the 
maximum hauling inbound in the 
morning occurred between the hours of 
7 and 8 a. m., being 34,000. In the 
afternoon between 5 and 6 o’clock the 
maximum is 41,000. The total inbound 
and outbound in the morning is 51,000 
and in the afternoon 64,000, showing 
that about 13,000 more people are 
handled between 4 and 5 p. m. than 
in the heaviest hours of the morning. 

Mr. Black stated that it was erro. 
neously assumed that the profit of a 
street-railway company is derived from 


the strap-hangers. When this state. 
ment refers to the strap-hangers dur- 
ing the hours of congestion of travel, 
it is absolutely false, for it is neces- 
sary to operate many additional cars 
for a limited period, and to get these 
cars on the street, there is always 
what is called ‘‘idle mileage’’ going to 
and from the barn bringing no reve- 
nue. It is from the all-day car carry- 
ing a reasonable load that the company 
derives its profit. 

Referring to the local car-mileage, 
he said that in 1902 it amounted to 
18,000,000. In 1903 the car-mileage 
was increased to 19,548,000. For the 
present year it will amount to 22,000,- 
000, or an average of 60,000 car-miles 
a day. 

In conclusion Mr. Black said that 
the serious problem which vitally af- 
fects every one interested in the 
growth and prosperity of San Fran- 
cisco is the question of transportation 
facilities for the outlying districts. 
The present city charter provides that 
no street-railroad franchise shall be 
granted for a period of more than 
twenty-five years. Amendment No. 19 
gives the city the right to take over 
the property at any time at a fixed 
valuation. It also provides for a wage 
scale at $3 per day, and the failure 
to comply with any of the provisions 
may work an immediate forfeiture of 
the franchise. Under these conditions 
it is hopeless to attempt to interest any 
one in new street-railroad projects in 
the city, and there seems no way of 


providing for these undeveloped sec- 
tions. 


—— —______- 


Hydroelectric Plant in Spain. 

The hydroelectric power-transmis- 
sion plant for the supply of electricity 
for the district of Burgos, in Spain, 
from the River Ebro, was opened last 
March. A company was established in 
1906, and at present two turbines, each 
of 600 horsepower, are being driven by 
the water of the Ebro River; the feed- 
ing conduit has a length of two miles, 
and crosses the Ebro once. The tur- 
bines are of the Francis type with hori- 
zontal shafts and spiral casing. They 
run at 600 revolutions per minute. 
Three-phase current is generated at 
3,300 volts and 50 eyeles. Current, at 
30,000 volts, is transmitted to Burgos, 
more than thirty miles distant, where 
the tension is reduced to 5,000 volts, 


and at the distributing stations to 120 
volts. 
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Institute of Operating Engineers. 


The first annual meeting of the In- 
stitute of Operating Engineers was 
held in New York City on September 
l and 2. The sessions were held in the 
Engineering Societies’ Building, and 
papers were read as follows: ‘‘Tem- 
perature Changes and Heat Transmis- 
sion,” by Vernon L. Rupp; ‘‘Boiler- 
Room Analysis of Coal,” by J. P. 
Fleming; ‘‘Cooling Towers versus 
Steam Pumps,’’ by Henry W. Geare; 
“A Method of Teaching Operating 
Engineering,’’ by James A. Pratt; 
‘‘Engine Lubrication,” by R. D. Tom- 
linson; ‘‘Reduction of Lubricating 
Costs in Smelter Power Plants,” by 
George L. Fales; ‘‘Removing Emulsi- 
fied Oil from Condensed Water,” by 
Darrow Sage. 

Addresses were also made by F. R. 
Low, D. B. Heilman, A. C. Dougall, 
F. H. Sykes and William D. Ennis. A 


_ visit was made to the power house of 


the Interborough Rapid Transit Com- 
pany. 


—— ee 
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Convention of Railway Electrical En- 
gineers. 

Arrangements for the annual conven- 
tion of the Association of Railway Elec- 
trical Engineers, to be held in Chicago 
at the Hotel La Salle, November 6 to 
10, are being made by the committees 
of the Association of Railway Electric 
Supply Manufacturers. The latter as- 
sociation is composed of some sixty 
companies manufacturing electrical 
supplies for use on railways. Mem- 
bership in this association is prerequi- 
site to the reservation of exhibit space 
at the convention. The Grand Ball 
Room on the nineteenth floor of the 
La Salle Hotel has been reserved for 
manufacturers’ exhibits. Twenty-nine 
booths ranging in size from 70 to 182 
square feet are provided. Requests for 
further information in regard to ex- 
hibits should be addressed to W. E. 
Ballantine, 436 South Dearborn Street, 
Chicago, Ill. 


( —_——_—_—_-o 


Free Rides for Poor Children. 


President Shonts, of the Interborough 
Rapid Transit Company, in a letter to 
Mayor Gaynor, of New York, offers to 
furnish free transportation to the in- 
mates of orphan asylums and to sick 
children and their mothers, to the 
Bronx, so that they may visit the Zoo- 
logical Gardens and romp on the play- 
grounds of Van Cortlandt Park. 
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Kempster B. Miller. 

There is probably no man better 
known in the engineering field of teleph- 
ony than Kempster B. Miller, of Chi- 
cago, who recently has been prominently 
before the telephone industry by reason 
of his being retained as expert by the 
Los Angeles Board of Public Utilities in 
fixing telephone rates in that city. 

Kempster Blanchard Miller was born 
in Boston, Mass., in 1870. His parents 
were Joseph Kempster Miller and Eliza 
Blanchard. Shortly after his birth Mr. 
Miller’s parents moved to North Caro- 
lina, where he atttended common school 
and later upon moving to 
Washington, D. C., Mr. Mil- 
ler attended the Central High 
School of that city. Upon 
graduating in 1889 he entered 
Cornell University, and in 
1893 graduated with the de- 
gree of Bachelor of Science in 
the course of electrical engi- 
neering. While attending 
Cornell Mr. Miller worked 
during the summer months in 
the drafting room of the 
Thomson-Houston Company 
at Lynn, Mass., speeializing 
in electric-controller work. 

In 1893 Mr. Miller took the 
examination for assistant ex: 
aminer in the United States 
Patent Office and in the fall 
of the same year was appoint- 
ed to that position. He had 
charge of the class covering 
telephone apparatus for three 
years and early in 1896 re- 
signed this position to engage 
in active engineering work. 
Shortly after Mr. Miller be- 
came connected with the 
Westinghouse Electric & Man- 
ufacturing Company in the 
capacity of mechanic, but only 
held this position for three 
months, when he accepted the position 
of chief electrician with the Western 
Telephone Construction Company of 
Chicago. In this position Mr. Miller, 
in addition to designing all of the ap- 


` Paratus manufactured by the company. 


acted as superintendent of the factory. 
In 1898 Mr. Miller resigned to accept 
a position with the International Corre- 
spondence Schools of Scranton, Pa., as 
a writer of texthooks on telephone and 
telegraph subjects. These books are still 
used as references ‘in the telephone and 
telegraph courses of this institution. In 
the spring of 1899 Mr. Miller became 


connected with the Kellogg Switchboard 
& Supply Company, of Chicago, as en- 
gineer, which position he held for near- 
ly six years. He had a large part in 
developing the present standard ap- 
paratus of this company and was one 
of the minority stockholders that fought 
the suit for the annulment of the sale 
of that company to the Bell interests, 
which suit was finally successfully ter- 
minated after going to the Supreme 
Court of Illinois twice. 

In 1904 Mr. Miller resigned from the 
Kellogg Company and established part- 


nership with Samuel S. McMeen under 


KEMPSTER B. MILLER, 
Telephone Engineer. 


the firm name of MecMeen & Miller, for 
the general practice of consulting engi- 
neering, particularly in telephony, 
telegraphy and signaling. E 
Mr. Miller’s career, since being ac- 
tively engaged in consulting engineer- 
ing, has been a notable one. He was re- 
tained as expert to investigate the New 
York City fire-alarm and telegraph sys- 
tem for the New York Board of Fire 
Underwriters, and later designed the 
new system which subsequently replaced 
the old one, the latter work being done 
for the municipal authorities. More re- 
cently Mr. Miller made a study of the 
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telephone situation in Los Angeles, Cal., 
including an appraisal of the plant of 
the Pacific Telephone & Telegraph Com- 
pany, and an investigation of the busi- 
ness of the company for the purpose of 
determining the rate controversy be- 
tween the city and the company. On 
account of Mr. Miller’s familiarity with 
patent matters gained from experience 
in the patent office, he has kept in the 
patent field and a considerable portion 
of his efforts have been in the direc- 
tion of expert work in connection with 
patent litigation. He has served in some 
very important patent cases not only in 

the field of telephony, teleg- 
raphy and signaling, but also 
in other electrical arts, no- 
tably that relating to motor 
control and electrice elevators. 
In recent years Mr. Miller 
has broadened his field of ac- 
tivities so that now he devotes 
considerable attention to 
power and lighting work, par- 
ticularly that dealing with 
valuations of public-utility 
properties both for municipal 
and corporate interests. 

Mr. Miller has contributed 
largely to the. literature of 
telephony and telegraphy, his 
most notable work being 
‘American Telephone Prac- 
tice,” a book which is recog- 
nized as an authority on 
telephony, and which has en- 
joyed a remarkably large cir- | 
culation. During the past 
year, in collaboration with 
Mr. MeMeen, Mr. Miller has 

„Written a new work entitled 

‘‘ Telephony,’ which will soon 

be published, although a con- 

siderable portion of it has al- 

ready been embodied in an 

encyclopedia on telephony is- 

sued by the International Cor- 
respondence Schools. 

Mr. Miller is an active member of the 
American Institute of Electrical Engi- 
neers, and the Western Society of Engi- 
neers, and has contributed greatly to 
the discussions and papers of these in-* 
stitutions. He is also a member of the 
Chicago Electric Club, Union League 
Club of Chicago, the Quadrangle Club, 
the Engineers Club of Chicago, and the 
Engineers Club of New York. He has 
served as chairman of the Chicago 
Section of the American Institute of 
Electrical Engineers, and upon its Tel- 
ephone Committee. 
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Why the Government Telegraph Sys- 
tem in England Is Not Re- 
munerative. 

Sir Herbert Samuel, Postmaster-Gen- 
eral of Great Britain, in a recent 
speech in the House of Commons, ex- 
plained why the Postoffice telegraph 
system lost £1,000,000 ($5,000,000) a 
year. He said: " 

“It has been said that the Post 
Office is not to be trusted with the man- 
agement of this business (telephones) 
because postoffice inefficiency has been 
proved by the fact that our telegraphs 
are worked at a loss which now 
amounts to about £1,000,000 a year. 
The loss on the telegraphs is due to 
four causes. | 

‘‘In the first place there are the low 
press rates which are quite unremu- 
nerative, and which wete granted by 
Act of Parliament at the time of the 
transfer of the telegraph business to 
the State. These very low press rates 
account for a loss of about £200,000 
($1,000,000) a year, and it is some- 
times amusing to read newspaper ar- 
ticles asserting that the inefficiency of 
the postoffice is proven—when the fact 
is that under Parliamentary pressure 
we gave unduly low press rates—and 
that therefore the telephones ought not 
to be entrusted to our hands. These 
same newspapers are at the moment 
enjoying the wunremunerative rates 


which they would be very unwilling 


to surrender. | 
“Secondly, we have deliberately ex- 
tended the telegraph system in the ru- 
ral districts for general purposes of 
national development in a way that a 
commercial company would not have 
done. It has been done with the sanc- 
tion of Parliament and by various Gov- 


ernments with their eyes open, know- 


ing that a loss would accrue, but be- 
lieving that it was well to spend some 
part of our postal surplus in incurring 
that loss rather than leave the rural 
districts unprovided with telegraphic 
facilities. : 
‘‘Thirdly, when the telegraphs were 
on the point of paying their way, and 
when the earlier deficits were being 
made good, the House of Commons 
stepped in and rejected, a good many 
years ago, the advice of the Postmas- 
ter-General of that day, and insisted on 
a system of six-penny telegrams which 
are in very many cases unremunera- 
tive, and which account for a consider- 
able portion of the loss. But even six- 
penny telegrams might have been made 
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to pay in the course of time, if it had 
not been for the intervention of the 
fourth consideration, namely, the de- 
velopment of the telephone itself, 
which has been actively fostered by 
the postoffice, and the effect of which 
has been to take away a most remu- 
nerative part of their business—the 
short-distance telegrams between dif- 
ferent parts of the same towns. 

‘‘Telegraphy has completely altered 
its character in recent years. The bulk 
of the telegrams used to be telegrams 
dispatched short distances, but now the 
bulk of telegrams are becoming more 
and more telegrams which are sent 
over long stretches of the country, and 
which are not of a remunerative char- 
acter at the six-penny rate. When the 
average cost ef dealing with a tele- 
gram now as compared: with twenty 
years ago is considered, you find that a 
telegram dealt with now is a different 
thing from what it was twenty years 
ago, owing to the advent of telephony. 
The fact that there has been a loss on 
the telegraphs is not due to ineffi- 
ciency, but is owigg to the operation 
of these four reasons. `` 

‘“While the: telegraph system does 
not pay, I think ‘the House of Com- 
mons would prefer that there should be 
a loss paid out of the postal surplus 
than that either the press rates should 


be raised or that the country | districts, 


should be without facilities, or that the 
six-penny rate should be increased, or 
that the substitution of telephony for 
telegraphy should be hampered.’ 


Swiss Electrification. 
The commission which has been in- 
vestigating the question of the electri- 
fication of the Swiss National Rail- 


the overhead system. This decision 
has been arrived at after most careful 
comparison with the third-rail system. 
It is seven years ago that the State 
authorities of Switzerland appointed 
their first commission—then a body of 
twenty-two expert engineers and eles- 
triclans—to investigate the whole ques- 
tion of railway electrification. This 
commission has since issued three re- 
ports; the first dealing with the prob- 
able power requirements of the whole 
federal system, consisting of 1,830 
miles; the second with the nature of 
the traffic; and the third with the 
choice between continuous and alter- 
nating current. The new report will 
recommend the adoption of single- 
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phase alternating-current system, with 
a pressure of 15,000 volts in the over- 
head wires. The first work to be taken 
in hand will be the conversion of the 
St. Gothard Railway, and comparative 
estimates have shown that the adop- 
tion of the third-rail continuous-cur- 
rent system would involve a capital ex- 
penditure of about eight per cent more 
than with the overhead system. The 
total cost of conversion to electric trac- 
tion upon the overhead system is esti- 
mated at $13,000,000, while the run- 
ning costs are estimated at about ten 
per cent less than the present cost with 
steam traction. 

j — ee 

Electrical Code of New York City. 

Commissioner Thompson of the De- 
partment of Water Supply, Gas and 
Electricity, New York City, has just 
issued rules and regulations for the 
construction, care, maintenance and 
operation of all electrical work, ap- 
paratus, and appliances in the city. 
The bookiet is entitled, ‘‘The Electri- 
cal Code of the City of New York.” 

This is the first time, says the com- 
missioner, that anything of this kind 
has been attempted by the depart- 
ment. . It was undertaken for the par- 
ticular benefit of the electrical trade 
and contractors, but it should be of 
general use to all people who use elec- 
tricity. It took many months to pre- 
pare the work. 

Methods of obtaining various kinds 
of permits from the department are 
explained; the rules under which the 
department inspectors work, and the 
general regulations for the construc- 
tion and maintenance of all kinds of 
electrical work. Particular attention 


wi - is deyoted to moving-picture establish- 
ways will recommend the adoption of: g-p 


ments and a series of suggestions for 


all kinds of interior wiring is included. 


Copies can be obtained at the office 
of the department free of charge. 


Commonwealth Edison Buys Land. 

The Commonwealth Edison Com- 
pany, of Chicago, has bought from 
Northwestern University approximate- 
ly two and two-third acres adjoining 
the electric company’s substation at 
Quarry Street and the south branch of 
the Chicago River. 

The tract fronts on Quarry Street, 
the Chicago River, Evans slip and the 
Chicago & Alton Railroad. The con- 
sideration was $81,250. The company 
already had the property under lease 
for a period of ninety-five years. 
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An Irrigation Pumping System. 


What is said to be the largest hydro- 
electric development in the country for 
purely irrigation purposes is the Mini- 
doka power system in Southern Idaho, 
built and operated by the United States 
Reclamation Service. 


This system constitutes a part of the . 


Minidoka Project, which includes ap- 
proximately 120,000 acres of land lying 


The Minidoka Hydroelectric Project. 


BY JAMES M. GAYLORD. 


A flow of one second-foot continuous- 
ly throughout the irrigating season is 
provided for each 100 acres of land and 
since the average lift is seventy-three 
feet, it is readily seen that a considera- 
ble amount of power is required to sup- 
ply water to the 50,000 acres of high 
land. 


The Minidoka Dam was built in 


the down-stream side of this concrete 
dam the power house has been built. 
The building is of reinforced concrete, 
150 feet long, 50 feet wide and rises to 
a height of 98 feet above the bottom of 
the tail-race. 

The hydraulic equipment consists of 
five 52.5-inch vertical turbines, each one | 
of which is capable of developing 2,100 


on both sides of the Snake River. Of 
this total acreage about 70,000 acres are 


_ watered by gravity while the remaining 


50,000 acres are served by pumps. The 
dam which diverts from the Snake Riv- 
er the water necessary for these lands 
backs up the water sufficiently to pro- 
duce a head of forty-six feet, and the 
Power which has thus become available 
has been developed and transmitted to 
pump water from the gravity canals on- 
to the high lands south of the river. 


INTERIOR OF MINIDOKA POWER HOUSE. 


1904-6: and in its design provision was 
made for a power plant, although the 
construction of this plant was not be- 
gun until 1908. 

POWER PLANT. 

The main part of the dam is of the 
rock-fill type, but a concrete section 
closes the diversion channel, which was 
cut through the lava rock at the north 
side of the river and which served to 
divert the stream from its natural 
channel during construction. Against 


horsepower at 200 turns per minute. 
The turbine cases are of plate steel 
and are connected to the ten-foot open- 
ing in fhe dam by steel penstocks. With 
the limitations imposed by small space 
available and the size of the penstock 
openings, this was the largest size of 
unit which could be installed and in se- 
curing 2,100 horsepower at 200 revolu- 
tions per minute with forty-six feet 
gross head, a runner of the most highly 
developed type was required. 


504 


The turbines are placed on the low- 
est floor of the plant with the center 
line of the wicket gates seventeen feet 
above tail water. They are supported 
by reinforeed-conerete arches built up 
from the tail race and on the floor above 
are located the alternators to which the 
turbines are coupled. 

The thrust bearing carrying the 
weight of the rotating parts is at the 


top of the generator, which puts the 
entire shaft in tension and places the 


thrust bearing where it can be easily 


‘inspected by the operators. These bear- 
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have given absolute satisfaction. Gas- 
engine-crank-case oil is used and the 
same oil has been in use in some of the 
bearings over a year. 

Two 180-horsepower exciter turbines 
driving the 125-volt exciters.have been 
provided and the arrangement of these 
units corresponds closely to that of the 
main turbines, except that the thrust 
bearings are located on the turbine 
cases. These units operate at 425 revo- 
lutions per minute. 

At the head of each ten-foot E 
is a cast-iron sliding gate controlled by 


oe a_i M _________ ______— 


tosbessboa AO car tae 


f: 


k 
Ta a: 


ay = 
` mT 
A 


Vol. 59—No. 11 


the main-turbine gates, but these are 
hand-operated. 

The oil-pressure governors are locat- 
ed on the generator floor under the 
transformer gallery and are supplied 
with oil through brass piping from a 
central oil system. 

Oil under 175-pounds-per-square-inch 
pressure is supplied by motor-driven 
gear pumps. Unsatisfactory experience 
with a combined pressure and vacuum 
system for the governors led to the 
adoption of the single-pressure system, 
the oil flowing from the exhaust of the 
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GENERAL ARRANGEMENT OF MINIDOKA PLANT. 


‘ings are of the simplest possible con- 
struction, consisting of two collars of 
<ast iron, provided with suitable oil 
grooves and running in a simple oil 
bath, no pressure being used. A cool- 
ing coil arranged for water circulation 
is placed in the oil outside the wearing 
plates. The total load on this bearing 
is 40,000 pounds and the friction loss 
shown by test in regular operation is 
12.5 horsepower. 

Thermometers have been provided 
for indicating the temperature of the 
‘oil and the only attention given these 
bearings is regular inspection by the 
operator to see that the water is flowing 
in the cooling oil and that the tempera- 
ture rise is not abnormal. During two 
vears’ operation the thrust bearings 


means of a direct-current motor from a 


switchboard panel on the generator 
floor. This gate 1s provided with two 
stems both geared to the same motor. 
Two auxiliary gates operated directly 
by the stems have been provided to fill 
the penstock and equalize the pressure 
on the gate, so that the only load on the 
lifting mechanism is the weight of the 
gate itself amounting to 12,000 pounds. 

A suitable limit switch is geared to 
one gate stem and this, in conjunction 
with the controller and circuit-breaker 
gives complete protection to the mech- 
anism, at the same time permitting 
quick operation. Vertical trash racks 
at the face of the dam prevent foreign 
matter from entering the penstock. The 
exciter penstock gates are similar to 


governor cylinders to an open tank, 
from which it is taken by the gear 
pumps and returned to the pressure 
tanks. While in the open tank, the oil 
has sufficient time to settle and the 
foam and gas is allowed to escape. 
This results in longer life of the gov- 
ernor oil and of the governor valves. 
A good grade of engine oil is used in 
the governor system and it is found 
that this can be used for a year or more 
before it becomes broken down to the 


extent that renewal is necessary. 


The governors have given excellent 
satisfaction and actual tests have shown 
that with full load gradually taken off 
the generator, the speed of the unit va- 
ries approximately two per cent. When 
full load is suddenly thrown off, the 
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governor closes the gates in one and 
one-half seconds. 

Each generator is connected through 
disconnecting switches to a three-phase 
air-blast transformer, which delivers 
33,000-volt current to the high-tension 
busses. These transformers are placed 
on a gallery which runs the length of 


the power plant against the down- 


stream face of the dam and extends al- 
so across the north end of the building 
for accommodating the main central 
board. 

This type of transformer fits into the 
general scheme of the station admirably 
and has given excellent operating re- 
sults. A large air duct directly under 
the transformers receives air from two 
motor-driven fans, either one of which 
is of sufficient capacity to cool all of the 
five transformers. The transformers 
are delta-connected on the low-tension 
and Y-connected on the high-tension 
side with the neutral grounded. 

Oil circuit-breakers of 33,000-volt size 
connect the-transformers to the dupli- 
cate high-tension busses. These busses 
are run with copper tubing supported 
openly on line insulators over the gal- 
lery. At the north end of the building 
the busses enter concrete compartments 
and pass through to the line switches 
on the generator floor. 

The special gallery above the trans- 
former and switchboard carries the 
lightning-arrester equipment, consist- 
ing of electrolytic cells and horn spark 
gaps. This has proved an exceilent lo- 
cation for this apparatus, for while it is 
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command a full view of the machinery 
they control. All switching is done at 
33,000 volts by means of solenoid-oper- 
ated switches. The governors are con- 
trolled by electric motors and the gen- 


INTERIOR OF PUMPING STATION NO. 1. 


erator field rheostats are motor driven. 
Thus the switchboard attendant, while 
at some distance from the machine, has 
practically complete control of the en- 
tire plant within his reach. 

The apparatus is connected on the 
unit system, each generator being pro- 
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As already stated, the object of this 
power development is to provide power 
for pumping water and the main load 
on the generating plant comes from 
three pumping stations located at an 
average distance of eleven miles from 
the power plant. A single-circuit wood- 
en pole line running straight across 
country connects the plants, while a 
second circuit twenty-one miles in 
length forms a loop with the other line 
for supplying the pumping stations. 
A branch from the longer line fur- 
nishes power to the various towns 
of the project. A standard two- 
piece porcelain insulator is used 
throughout the lines. The conductors 
are for the most part three-wire strand, 
the equivalent of No. 5 B. & S. The 
spans on all except the oldest lines av- 
erage 250 feet in length. The lines 
cross the river at three points and at 
each of these points steel towers and 
long spans are used. A switching tower 
at the point where the branch leading 
to the towns joins the main line and 
paralleling switches at the pumping 
stations make it possible to cut out va- 
rious sections of the line in cases of ne- 
cessity. | 

| PUMPING STATIONS. 


There are three pumping stations, the 
lift being approximately thirty feet in 
each case. Thus part of the water is 
lifted thirty feet, part sixty and part 
ninety feet. The acreage: under the 
thirty-foot lift 1s roughly 10,000 acres; 
under the sixty-foot lift 15,060; and un- 
der the ninety-foot lift 25,000. The 
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close enough to be under the constant 
observation of’ the operators, yet the 
noise of the discharge it is not annoy- 
ing. 

The main control board is on an ex- 
tension of the transformer gallery at the 
north end of the plant and the panels 
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vided with its own transformer, to 
which it is connected by disconnecting 
switches. All synchronizing of gener- 
ators is accomplished by means of the 
33,000-volt oil switches which connect 
the transformers to the duplicate high- 
tension busses. 


first lift has a total capacity of 575 sec- 
ond-feet, the second of 500 and the 
third a capacity of 325 second-feet. Two 
sizes of pumps are used, one having a 
capacity of 125 second-feet, the other 
a capacity of seventy-five second-feet. 
The arrangements of the various sta- 
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tions are so similar that a description 
of one applies with very little modifica- 
tion to all three. 

The first of the pumping stations 
draws its water from the main south- 
side gravity canal. Power is taken from 
either transmission line through discon- 
necting switches onto the single sta- 
tion bus, which is provided with an oil 
switch which serves to cut off the en- 
tire station when necessary. Three- 
phase air-blast transformers deliver 
2,200-volt current through expulsion 
fuses and disconnecting switches to the 
low-tension station busses. | 

The pump motors and auxiliary ap- 
paratus are connected to this bus. All 
the switches are hand operated, the 
low-tension switches being controlled 
directly from the main switchboard 
while the control panels for the high- 
tension transformers are placed near 
their respective switches. Two motor- 
driven exciters are located near the 
main switchboard and electrolytic 
lightning arresters are provided for the 
protection of the station apparatus. 

The pump is of the double-suction. 
vertical, centrifugal type, designed for 
a head of thirty-one feet. Each indi- 
vidual pump is in a separate concrete 
compartment at such an elevation that 
the top suction inlet is normally sub- 
merged three feet. Motor-driven steel 
sliding gates cut off each pit from the 
forebay and trash racks prevent the en- 
trance of foreign material. 

In order to meet the varying require- 


ments of the irrigating canals, close’ 


regulation of the discharge of the 
pumps is essential and this has been 
provided for in the design of the 
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pumps. A cylinder gate similar to 
those used on hydraulic turbines has 
been inserted just outside the impeller 
and serves to control the opening from 
the impeller into the volute. This gate 
is controlled from the floor of the sta- 
tion by means of a hand wheel and in 
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this way close regulation of the dis- 
charge is possible. 

The driving motor is located on the 
floor above the pump and the two 
shafts are direct-connected by clamp 


INTERIOR PUMPING STATION NO. 2. 


couplings. The weight of the moving 
parts is carried on a roller thrust bear- 
ing at the top of the motor. The motor 
is a three-phase, synchronous machine, 
receiving power at 2,200 volts and 
operating at 300 revolutions per min- 
ute. The rotor is provided with an 
auxiliary squirrel-cage winding and 
compensators are used to reduce the 
voltage applied in starting. 


A unique method is employed to re- 
duce the load on the motor to a mini- 
mum while starting. In putting a unit 
into operation the pump-pit gates are 
closed and by opening a special by-pass 
valve, the pump is allowed to discharge 
back into the forebay while coming up 
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to speed with the motor running on the 
compensator. In this way, the pit is 
emptied in about one minute. The mo- 
tor then rapidly approaches synchron- 
ous speed and the field is excited. 
There has been very little trouble with 
this method of starting, the current 
drawn from the line does not at any 
time exceed full-load current. The 
whole operation requires not over two 
minutes. 

The discharge pipes are of reinforced 
concrete, 5.5 feet in internal diameter. 
The upper ends of these pipes are pro- 
vided with steel swinging check valves 
which prevent the return of the water 
when a pump is not in operation. 

POWER FOR COMMERCIAL USE. 

The operation of the power system 
for irrigation pumping is required only 
about six months out of the year and 
this makes the development of a win- 
ter load highly desirable in order that 
at least the foundation of an operating 
force be held together throughout the 
year. 

This and the desire to promote the 
welfare of the project has resulted in 
the extension of the transmission lines 
to the three project towns where power 
is delivered to local companies or to 
the town authorities for local distribu- 
tion. Power and light are sold at very 
low rates and energy for heating pur- 
poses is sold on a flat rate of $1.00 per 
kilowatt per month for unlimited use. 
At this rate, electricity is practically as 
cheap as coal and is used very exten- 
sively in the various towns. 


The design and construction of this ' 
development was carried out by the: 


Reclamation Service under the immedi- 
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ate direction of O. H. Ensign, chief 
electrical engineer. The turbines, 
pumps and transformers were furnished 
by the Allis-Chalmers Company, while 
the switchboards, generators and mo- 
tors were made by the Westinghouse 
Electric & Manufacturing Company. 
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DESIGN OF AUXILIARY POLES. 


BY ALBERT BRUNT. 


The design of auxiliary -poles has 
been thoroughly discussed in the elec- 
trical periodicals during the last couple 
of years and different methods for cal- 
culating the required number of am- 
pere-turns per auxiliary pole have been 
given. Numerous designers have tried 
these methods out and in most cases 
found that, to a larger or smaller ex- 
tent, they give good results, but have 
met with other cases where the results 
were unsatisfactory. Others satisfy 
themselves by taking, for each auxil- 
lary pole, a number of ampere-turns 
equal to the armature ampere-turns per 
pole plus a certain percentage (vary- 
ing from 5 to 50 per cent) of these 
armature ampere-turns. This percent- 
age, however, has to be found experi- 
mentally and, when found for a cer- 
tain line of machines, is likely in some 
case or other to give wrong results. 
This way of proceeding, therefore, is 
to be considered as unsatisfactory. 

In using the methods published dur- 


ing recent years, one is impressed with 
the fact that all are to a certain de- 
gree incomplete. The way of proceed- 
ing is to figure the reactance voltage 
in the short-circuited coil and from 
this the field strength required to gen- 
erate a voltage in that coil equal and 
Opposite to the reactance voltage. In 
developing a formula for the reactance 
Voltage, the authors assume more or 
less improbable conditions which give 
correct results only in so far as the 
actual conditions agree with the as- 
sumed ones, 

The most popular assumptions are a 
brush width equal to one commutator 
bar, only two conductors per slot and 
the upper one beginning the commuta- 
tion at the same moment as the lower 
one. It is obvious that a brush width 
extending over several commutator 
bars, more than one coil per slot and a 
difference in phase of commutation be- 
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tween the upper and the lower part of 
a slot will influence the reactance .volt- 
age considerably. The aim of this pa- 
per is to take into account all these 
different conditions and to produce a 
complete and exact method for caleu- 
lating the auxiliary poles and wind- 
ing. 

It has been the practice to supply a 
machine rather liberally with auxiliary 
ampere-turns and when on test, if the 
machine appeared tobe overcompen- 
sated, to shunt the necessary amount of 
current from the auxiliary circuit, thus 
complicating the wiring of the machine. 
In the opinion of the author, a designer 
must be able to calculate the auxiliary 
ampere-turns so correctly as to make 
the above procedure altogether unnec- 
sary. Further, an auxiliary-pole ma- 
chine should run sparklessly with the 
brushes in the neutral zone (the 
brushes are understood to be in the neu- 
tral zone when in the case of a motor 


pia 


FIG. 2. 


the same speed is obtained at full load 
for either direction of rotation) mak- 
ing the brush position independent of 
the direction of rotation and the load, 
from no load to fifty per-cent overload 
at speeds varying from the normal to 
fifty per cent overspeed; this range of 
speed, of course, has:to be much ex- 
tended in the case of adjustable-speed 
motors. | 

It is a well known fact that a ma- 
chine, when too much undercompen- 
sated (i. e., auxiliary field too weak) 
will spark at the toe of the brush, 
whereas in case of overcompensation 
sparking will occur at the heel of the 
brush. Though indicating, in ease of an 
unsatisfactorily commutating machine, 
the direction in which changes should 
be made to secure good commutation, 
this will not always reveal the real 
eause of the sparking, for it is obvious 
that a machine may spark at the heel 
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or toe of the brush for some other rea- 
son than over or undercompensation in 
which case a change in the auxiliary 
air gap or the ampere-turns probably 
will not have the desired result. It is, 
therefore, necessary to have other and 
better means for testing the correctness 
of excitation and dimensions of the 
auxiliary poles. 

A very simple test, giving complete 
information regarding the commutat- 
ing conditions, is the following: One 
lead of a low-reading voltmeter, con- 
veniently in the shape of a hard lead- 
pencil point, whose other lead is con- 
nected to the brush holder, is kept in 
the positions 1, 2, 3 and 4 (Fig. 1) on 
the commutator and readings are 
taken in these positions. The obtained 
readings plotted down against the 
brush width show a curve (Fig. 1) 
which will be called brush-potential 
curve. A set of these curves, taken at 
different loads and different speeds, 
will give the required information re- 
garding the commutation. It is ob- 
vious that the ordinate of the brush- 
potential curve at each point repre- 
sents, on a certain scale, the current 


= 


Brush width 
FIG. 3. 


density under the brush at that point. 
The relation between the shape of this 
curve and the commutating conditions 
will be shown. 

The ideal commutation is the so- 
called straight-line commutation, 
whereby the intensity of the current in 
the short-circuited coil is a linear func- 
tion of the time (Fig. 2) in which case 
the reactance electromotive force dur- 
ing the whole short-circuit period is 
constant, making it possible, by mov- 
ing the short-circuited coil with con- 
stànt velocity in a magnetic field of 
constant strength (auxiliary field), to 
generate, in the short-circuited coil, an 
electromotive force at every moment of 
the short-circuit period equal and oppo- 
site to the reactance voltage. It can 
easily be shown that in this case the 
current density all over the brush has 
the same value.! 
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Let l = total length of all brushes of 
one brush rod. 


b = width of the brushes. 


Then (Fig. 2) the current density in 
a certain point of the brush is. 


b- 2 
; 2 _, 2 (x+ dx) 
b 5 
2 2 _ idx ee 
l dx ~b, b >’ 
ipa 


where s, is a constant. 

The brush-potential curve will be a 
straight line parallel to the axis of the 
abscisse (Fig. 3). 

Considering now the more general 
case of the commutation not being 
straight-linear, but as shown in Fig. 
4, the current in the short-circuited coil 
can be imagined to consist of two parts: 
First, the current which should flow 
through the coil in case of straight-line 
commutation (i) and, second, an addi- 
tional short-circuit current (4,,) so that 

teta tiaa 

The current density at a point X will 
be 


= d tad 
Sz Ss tTa 


which shows that in the figure, showing 


the brush current density, if the axis of 
abscissæ be shifted over a distance s$, 
in the positive direction we obtain that 
part of the brush current density which 
is caused by the additional short-circuit 
current, plotted on a new axis of 


abscissæ and because of the additional ° 


short-circuit current flowing through 
the brush and the armature coils, the 
total surface between this curve and the 
new axis must be equal to zero. (This 
is only quite correct for multiple’ ar- 
mature windings; for  series-wound 
armatures where coils are short-circuited 
by brushes of different brush rods 
of the same polarity, however, it is as 
nearly corect as is necessary for the 
following considerations.) The formula 
for s, shows that the brush current 
density plotted on the new axis of 
abseisaz is the differential curve of the 


tea-curve (Fig. 4) or: the 1,4-curve is the 
integral curve of the brush-potential 
curve on the new axis. This enables 
us (the brush-potential curve being 
known) to determine the shape of the 
taa-curve as follows. 

Find the new X-axis by the considera- 
tion that the surface of the vertically 
shaded part (Fig. 5a) must be equal 
to that of the horizontally shaded 
part. An ordinate of the brush-poten- 
tial curve on the new axis is equal to 
the tangent of the angle between the 
tangent of the 1,4-curve at the corres- 
ponding point, and the X-axis. At the 
point p where the brush-potential curve 
crosses the X-axis and where thus: 

disa/ dx = 0 


Rotation 


FIG. 5. 


the tangent to the %4a-curve must be 
horizontal; the approximate shape of 
the %,4-curve is shown in Fig. 5b, and 
the ordinates of this curve added to 
the corresponding ones of the straight- 
line commutation curve, gives the 
approximate shape of the actual com- 
mutation curve ` (Fig. 5c). This 
particular curve shows overcompensa- 
tion, having a too strong interpole field. 
Fig. 6 is an example of the curves for 
an undercompensated machine and 
Fig. 7 of a machine where either the 
brush width is too large or, what 
amounts to the same, the auxiliary pole 
tip is too narrow. 

A set of these brush-potential curves 
taken for different loads will give 
complete information as to the overload 
capacities of the 
as sparking 1s 


machine 
concerned. 


as far 
The 
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reactance voltage is practically pro- 
portional to the load ;the auxiliary flux, 
however, may not be proportional to 
the load, depending upon the degree 
of saturation of the path of the aux- 
ihary flux. Fig. 8 gives an assumed 
saturation curve of the auxiliary poles. 
If at full load with an amount of auxi- 
liary ampere-turns equal to oa, level 
compensation is obtained ‘(Fig. 9,?/,), 
practically the same effect will be 
obtained at fifty-per-cent overload, the 
actual auxiliary flux oe being nearly 
equal to the required flux of and a set 
of curves as shown in Fig. 9 may be 
the result. 

In working with more saturated 
auxiliary poles, for instance at full load 
with an amount of auxiliary ampere- 
turn equal to oc, giving a level brush 
curve (Fig. 10,?/,) then at fifty-per- 
cent overload with od auxiliary ampere 
turn, we find the machine to be under- 
compensated, the required flux being 


R otetcon 


FIG. 6. 


equal to oh, whereas the' actual flux is. 
only og. This machine "will give a set 
of brush-potential curves of the shape 
shown in Fig. 10. 

If curves taken on a motor, when 
running with a weakened main 
field, show the motor to be strongly 
overcompensated whereas at normal 
speed flat brush curves are obtained.. 
then this indicates a too highly saturated 
frame. 

It must be borne in mind, how- 
ever, that the method for finding the 
relations between the brush curves and 
the compensation characteristics is 
strictly correct only on the assumption 
that the brush covers a large number of 
bars. This in fact, is not the case, but 
need give us no concern as it is not 
intended to find the absolute value of the 


commutation curve, but only its 
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approximate shape in order to enable 
us to judge of the correctness of the 
design of the auxiliary poles and wind- 
ing. It must be understood that the 
voltage read at a certain point of the 
brush is not only an average over the 
time for a rotation of the commutator, 
amounting to the width of one com- 
mutator bar, but is also an average 
for the different coils of one slot. 

The preceding will have shown of how 
much importance the taking of these 
brush-potential curves is. With the 
results of these tests at hand, the 
intelligent designer will be able to 
determine how a poorly commutating 
machine should be changed in order to 
obtain better results. 


In designing the auxiliary poles, the 
first point to be settled is the width of 
the interpole tip, to be found by the 
consideration that the armature coils, 


—> 
Roata tion 


during the short-circuit period, must be 
under the influence of the auxiliary pole. 
Thus reasoning, the width of the pole 
shoe must be equal to the width of the 
commutating zone, when by commutat- 
ing zone is to be understood that part 
of the armature where one or more arma- 
ture coils are in short-circuit. An 
allowance of the double air gap may be 
made for the fringing of the lines of 
force when entering the armature. 

The following symbols will be used: 

b = brush width, given in commutator 
bars. 

P == number of pole pairs. 

a = half the number of parallel arma- 
ture circuits, 

a=] for two-circuit windings. 

a= p for multiple windings. 

Z = number of slots. 

K = number of commutator bars. 


m = number of commutator bars per 
slot=K/Z. 
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y, = front pitch of armature mane: 
g ìn halfcoils. 
== baek pitch of armature sdang, 
a in halfcoils. 
$ = difference in phase of commuta- 
tion between an upper and a correspond- 
ing lower conductor of a slot, given in 
commutator bars. 
8—width of one commutator bar, 
figured at the armature circumference. 
B——* X armature diameter — K. 
For series windings: ? 
Y=}, +4 y,— 22m 20 2heZe 
Assuming a series-wound armature 
as shown in Fig. 11, we see that in the 


position of the brushes as in this figure, 


coil J is at the moment of beginning 
the commutation; the width of the com- 
mutating zone of this coil is determined 


by the position of the brushes 1 and 3 


relative to those commutator bars that 
earry the ends of this coil. Should only 


brush 1 influence the commutation of coil 
I, then the width of the commutating 
zone of this coil would be: 
(b+1)8 

The influence of brush 3 decreases this 
by an amount equal to the difference 
between (K+ a)/p (=the coil pitch on 
the commutator) and K/p ( = twice the 
brush pitch), thus giving the width of 
the commutating zone for one coil as: 


K Kża a 

[ors (5-5) -e (0 5) 

After the commutator has moved over 
a distance equal to the width of one 
commutator bar, the next coil begins 
commutation, so that the width of the 
commutating zone for the upper part or 
the lower part of a slot is: 
(b +1—a/p+m—1) B= (b— a/p 

+m) 8. 
The difference in phase between the 
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upper and lower part being $ X 8 the 

total width of the eommutating zone 

will be: : 
w, = (b—a/p +m + 9) B. 

In this formula the numerical values 
of all the factors ean be readily 
substituted except the one for $, which 
requires some further explanation. In 
the position as shown in Fig. 11, coil Z, 
i.e., conductors 1 and 1 + y,, are about 
to begin commutation. When the com- 
mutator has moved over a width equal 
to a/2p commutator bars, the coil X will 
begin to commutate. Counting the 
conductors as shown in the first slot of 
Fig. 11, a certain commutator bar is 
connected with conductor 2x — 1 (bar 2 
with conductor 2 X 2—1=3, bar 3 
with conductor 5, ete.) and thus is bar 
1 + (K + 4)/2p, (in which one lead of 
eoil X ends) connected with conductor 
1+ (K + a)/p this conductor forming 
with conductor 1 + (K + a)/p + y, the 
coil XY. This shows that the upper con- 
ductor 1+ (A + a)/p begins commuta- 
tion a/2p commutator bars after the 
lower conductor 1 + y, making the dif- 
ference in phase %, as used in our form- 
ula, 


—— —— P 
Rotation Rotation 
FIG. 9. FIG. 10. 
1+ ite +1—(1+y1) 
d= 3 — 2p 


or, as in general the commutator pitch 
Is Yx == (K + a)/p: 


1 +o +1—1—) a K 
= : se +4- +3—n) 
á 2 2p D 


This formula for may be written in 
a somewhat simpler form. 

Let y, = slot pitch = (Z +4) /2p 
and y, = 2my, + 1. 


(1) Assume Z = K/m so that: 
PE $ AH eee) 
(2) Assume Z = (K + 1)/m, then: 
K Zm—1 Z 
5 (: +5) =} (: + ” —2m z) 
EI ima 
wo Ss 


. Other cases are possible, though oc- 
eurring very infrequently. 
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In the formula for w. the absolute 
value of ¢ with the positive sign is al- 
ways to be substituted. The required 
width of the auxiliary pole face will be: 
w; = w. — double auxiliary air gap. 


w; = (b+ +m +) B—28, 


In order to make ¢ a minimum, y, 
has to be made as nearly as possible 
equal to the pole pitch; the good prac- 
tice for non-interpole machines, of 
shortening the winding pitch, therefore, 
has to be abandoned for auxiliary-pole 
machines. 

The preceding formulae have been 
deduced for a series-wound armature ; 
for a multiple winding, however, the 
same results will be obtained, so that 


the formulae are correct in every case. 


Proceeding now to the determination 
of the formula for the reactance elec- 


tromotive force, the basis is the well 
ł 


1 it 
; il 


cond.: I+Y, 
LITA st yt tf 
1 2 


the magnetic reluctance of the latter 
will be neglected and the air reluctance 
only will be taken into account. 

Conveniently L’ may be divided into 
four parts (Fig. 12): 

(1) A flux crossing the slot. 

(2) <A flux going through the air 
outstde of the armature from one tooth 
to the next, over a part of the arma- 
ture of a length J, —1, (l, == length of 
auxiliary pole).* 

(3) <A flux flowing through the aux- 
iliary air gap (twice) and the interpole 
tip (Fig. 13): 

(4) A flux flowing around the coil 
where the coil is outside of the arma- 
ture iron. 

L’ will be determined for the case in 
which the upper and lower part of a 


slot, containing only two coils, commu- 


tate at the same time, after that this 
will be corrected so as to take into ac- 


FIG. 11. 


known formula for an electromotive 
force of self induction: 


di 
Ce, = “at 
or better: 
ndi ; 
= (L+ M) ai 


where L is the coefficient of self in- 
duction and M the coefficient of mutual 
induction; in our case, where we will 
determine L and M at the same time, 
we use the formula: 


where =L 4+ M. 

į — current in the short-circuited coil. 

t — time. 

L’ must be determined from the mazg- 
netomotive forees and magnetic reluc- 
tances of the short-eirewit zone. In cal- 
culating the different leakage fluxes 
around the short-circuited coil and ceon- 


sidering a line of force going partly 


through air and partly through iron, 


count the actual conditions. The com- 
mutation of a certain coil is not influ- 
enced by short-circuited coils lying in 
slots next to the one which is under 
consideration. 

(1) Let W=the number of turns 
per coil, hence the magnetomotive force, 
for a current of one ampere flowing 
through the short-circuited coil, work- 
ing on the section dx (Fig. 12) is 
equal to?: 


7 2W $ 
the A reluctance of this section 
is: 
Ni 
2 ladr 
and thus the flux through the path dx 
is: 
0.40 2W 2lq x dx 
No Ne 
This flux, when changing, will in- 
duce an electromotive force in 2W/: 


3 Prenzlin, Elektrotechniache Zeitschrift, 1902. 
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turns, and therefore this electromotive 


force for one ampere change in current 
per second will be 


0.4" 2W 2la x dx x 
No Ni Ne 


and for the entire slot: 
; x==MNMe 
L _ O45 2W 2e f x? dx 
Np Ni 


5.02 W? la Nè x E W? 


x=0 


(2) The ial force, for 
the lines of force going across the top 
of the considered slot from top to top 
of the teeth on either side of the slot 
through the surrounding air, 1s constant 
for different values of y (Fig. 12) be- 
ing: 

0.4" X 2 W. 

the magnetic reluctance is: 

wy 

2 (la— l; ) dy 
and thus the flux: 
0.4 x 2W 2 (la — l; ) dy 

wy 
this flux integrated from y = N,/2 to 
y = u — N,/2 (u= tooth pitch = 
™d,/Z) will induce an electromotive 
force for a change in current of one am- 
pere per second, equal to: 


L, = 1.6 W? (la— l; ) log, Nb 
= 3.68 W? (l= = l;) logy ta 


(3) In the position of the slot un- 
der the auxiliary pole as shown by Fig. 
13, the magnetic reluctance is: 


2 ði 
wi— Nob 
and 
wi — Nb 
0.4 7 2W? 2i 2 
| ae eee eens 


2 ði 


i 


1.251, W° siz% 

When the center line of the slot is in 
the center line of the auxiliary pole this 
magnetic reluctance is a minimum; it 
is a maximum when the slot is under an 
auxiliary-pole tip. Assuming that this 
reluctance varies according to a sine 
wave, we must divide the preceding 
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value for L, by V2 in order to get the 
average value‘, so that: 


L, = 0.8 h We Si -7% 


(4) For the saa of the coil outside 
of the armature iron, we assume to have 
0.8 maxwell per ampere conductor per 
centimeter’, with l, =— free length per 
conductor (in centimeters) outside of 
the armature iron, 

L, = 1.61, W?. 

In using the formulas for Z as given 
heretofore the result will be in C. G. S. 
units; in order to obtain Z expressed in 
practical units of self-induction (henry) 
the foregoing results have to be divided 
by 108, and thus: 

I'= (L +L, +L,+L,)10° 


WwW? Ne 2u— Np 
ra 1.675 la -N, + 3.68 (la—k) log Ns 


_N, 
+ 0.81; = > 16h | 


Our attention is called now to the de- 
termination of the other factor, influenc- 
ing the reactance electromotive force, 
namely, di/dt. In determining this fac- 
tor we will make the only assumption, 
not quite agreeing with the actual con- 
ditions, 4. e., that di/dt is a constant, 
Which means that we assume to have a 


FIG. 13. 


Straight-line commutation. On an inter- 
Pole machine, however, where we make 
the strength of the auxiliary-pole field 
‘such as to cause a level brush- potential 
curve, we will have very little addition- 
al short-circuit. currents and therefore 
very nearly a straight-line commuta- 
tion. As will be shown afterwards, this 
assumption will to a larger extent 
agree with the actual condition for the 
‘tase where we have a small number 
of commutator bars (one or two) per 
slot. 

The way to determine di/dt will be 
shown with the following example: 

Let m= 3, 


p= 2, 
a=] (series winding), 
b = 1.75 8. 
a eis per second. 
4=length (in commutator 
as) of the short-circuit zone of one 
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coil = b + 1 — a/p = 2.25. 

i — armature current per eu 
I/2a. 

I = total armature current. 

For one coil, not taking into account 
the influence of the other coils: 


di 2i 21 _ 2tKo 
dt t B: A 
Kv 


Fig. 14a shows for this example how 
the current volume of the upper part 
of a slot, containing three coils, changes 
from +31 to —31; from a to b and from 
e to f only one coil is in short-circuit, 
from b to c and from d to e two coils 
are in short-circuit, and from c to d 
all three coils are in short-circuit. The 
reactance voltage in any of these three 


cil 


a6 


p 


2i \ ) 
\ i 

\ | 

ar 

\ ai 

\ I 

\ | 


coils, not considering the influence of 
the lower part of the slot, when pro- 
ceeding through the short-circuit zone 
is shown by Fig. 14b, the coils being in 
short-circuit during the periods as in- 
dicated by 1, 3 and 5. The average 
value of di/dt for the three coils will 
be: 


Kv P= 141 Kvi 


or in general: 


dt 
“ao e Kvi 
where 
_ 2m 
*=A+m—1 
The actual values, however, are 


shown in Fig. 14b. Considering now 
the coils in the lower half of the slot, 
it is obvious that the reactance voltage 
in those coils will change in the same 
way as that in the upper coils when the 
influence of both parts on each other 


511 


is not taken into account. Relatively, 
however, the commutation begins ?/Av 
seconds before or after the beginning 
of commutation in the upper part. The 
influence of both parts on each other 
could be shown in the same way as 
done in Fig. 14 for one-half of a slot by 
taking care of all the coils in a slot. 
The same effect is obtained by adding 
to the ordinates of Fig. 15a (repre- 
senting the upper part of a slot) the 
corresponding ordinates of Fig. 15b 
(representing the lower half); the re- 
sult is shown in Fig. 15c. Fig. 15. has 
been worked out for the. same example 


as used for Fig. 14 with ¢=— 34 (of one 


commutator bar). The ordinates of 
Fig. 15¢ represent on a certain scale 
the reactance voltage in the different 
coils of the slot, each coil being in short- 
circuit as indicated. ~ 

In order to induce in the short-cir- 
cuited coil a voltage equal and oppo- 
site to the reactance electromotive force, 
the flux-density in each point of the 
interpole air gap ought to be propor- 
tionate to the reactance voltage at that 


5 
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FIG. 15. 


point, which shows that the auxiliary 
pole-shoe may be advantageously shaped 
approximately as the shaded part of 
Fig. 15c or to be exact, the air gap at 
each point of the commutating zone 
must be inversely proportional to the 
reactance voltage in that point. 

In finding the coefficient of self and 
mutual induction we assumed the up- 
per and lower part of a slot to commu- 
tate at the same time; considering only 
either one of the two parts we will halve 
the found value and in order to take 
care of the mutual influence of both 
parts in the proper way, we will multi- 
ply with another factor, which is to be 
found now. 

Assuming we have a slot with only 
two coils, an upper and a lower one, 
both being in short-cirenit over (A + m 
— 1) commutator bars, one starting to 
commutate when the other has ad- 
vanced over % bars in the commutating 
zone, the reactance voltage in either of 
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‘the two coils, on account of the influ- 


ence of the other, has to be multiplied 
by (Fig. 16): 


A+m—~1 A+m—1—-¢ 

2i =1+-A Fmi 
A+m—1 . 

=2+ 1 

i A+m—I1 


The condition is that 

$<cA+m—1 
which will always be the case for aux- 
lliary-pole machines. For ¢=0 the 
value of this factor is equal to 2, and 
for ¢=—= A +-m— 1 when the one part 
does not influence the other part at all, 
this factor will be equal to 1. 

The inflmence of the different phe- 
nomena being determined, the formula 
for the reactance .electromotive force 
ean be found as follows: 


7 ds 
e, = L' -i 


— 


FIG. 16, 


L’ for eithẹr: upper or lower part of 
a slot is: 


' wW? Ni 
L Szira [sere + 3.68 (lg —k) 


me + 3.2 | 


taking into account the influence of the 
other part: 


,. W? a ( Ne 
L' = EST, ie 1.675 la Ne 


u — Np, 


ro 
408k “T ) +3.2h 


Ns 
log ——~ mE t osk = 


a =K’! 3 


Thus: 


Kvi W? 2m 


“2.10 Atm—I1 


M 


KW: = total number of ampere-turns 


-on armature = P. 


vWT m 


er = -0 AF mai 


With the different dimensions in 
inches instead of in centimeters, the re- 
sult must be multiplied by 2.54. 

The density in the auxiliary-pole gap 
can be determined now by the consid- 
eration that this density has to be such 
as to induce in the short-eircuited coil 
an electromotive force equal and oppo- 
site to the reactance voltage. 

e, == 2 W B,l,s10-8 
where B, is in maxwells per square cent- 


imeter, l, is in centimeters, s is in centi- 


meters per second. 


If we take B,! in maxwells per square 
inch, J,} in inches, s' in feet per second, 
then e, = 2WB,} l s! 12.0 X 10-8 
by which formula B,! can be deter- 
mined. The required amount of am- 
pere-turns per auxiliary pole can be 
found quite easily, provided the path of 


the auxiliary flux is unsaturated, by the 
expression : 


T 
2p + 0.3175 B;' 5¢' Kı 


è’ is in inches; by multiplying with 
K, the increase in air gap, caused by 
the presence of slots under the auxiliary 
pole is taken into account; this factor, 
as given by Professor Arnold, may be 
taken from Fig. 17. Taking for dt/dt 
the average value for all the coils of a 
slot, the formula for the reactance volt- 
age also gives the average value; in 
using a straight interpole face, it is the 
experience of the author that in deriv- 
ing the auxiliary ampere-turns as done 
before, good results are obtained; in 
ease, however, that the auxiliary pole 
tips are chamfered, and to take the ex- 
treme case, are chamfered so as to make 
the air density in each point propor- 
tional to the reactance electromotive 
force in that point (Fig. 15c) then the 
required ‘auxiliary excitation may be 
derived from the maximum reactance 
voltage and the factor m/(A + m—1) 
has to be changed to m’/A where m’ = 
maximum number of coils in a slot be- 
ing in short-circuit at the same time. 
The value to be substituted for 4, of 
course, has to be taken at the same point 
of the commutating zone, where the 
maximum reactance electromotive force 
prevails. 

It must be borne in mind that the re- 
actanece electromotive force as given 
means this voltage for one coil; 


: for an 
auxiliary-pole machine this is satisfac- 
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tory as thereafter the voltage, induced 
in the short-circuited coil by the inter- 
pole flux, is also calculated for one coil. 
For a non-interpole machins the form- 
ula may be used also, provided the fol- 
lowing changes are made: p/a short- 
circuited coils being connected in se- 
ries, the reactance voltage, as found ac- 
cording to the preceding formula, has to 
be multiplied by p/a; in the factor ac- 
counting for the leakage between two 
teeth 2, is to be taken as zero, and the 


factor 0.81, (w, — N,) /*,; is to be omit- 


ted. 


In case half the name of auxiliary 
poles is omitted, the formule have to 
be used in the following form: 


_WTo m 
="10-§ A+ m— 1l 


[(- eae a aa 


— No 
+ 1.84 (2 la — k) log ~ No 


ar *) 43.2 | 


Fig. 15 is a very important one and 
should always be made in cases of dif- 
ficult commutating conditions; it shows 
clearly that with a constant air gap all 
over the width of the auxiliary pole 


= HAHA 


|. 
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AAE 
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FIG. 17. 


+ 04k 
e, = W B,l;s 10°* 


p 


perfect commutation piay not be ex- 
pected, although sparking need not nec- 
essarily occur. The shape of this re- 
actance-voltage curve also shows why a 
good effect often is obtained by bevel- 
ling the auxiliary poles, it being very 
possible that with a straight interpole 
tip and the proper field strength in the 
center of the commutating zone, the 
ecommutating field is too strong, towards 
the ends of the short-circuit zone. How- 
ever, only in case of very difficult com- 
mutation conditions should the auzil- 
iary pole tips be bevelled, as this will 
make the machine more sensitive as to 
the correct brush position. 

Absolutely perfect commutation, 1. e., 
constant reactance voltage all over the 
ecommutating zone is only possible with 
one commutator bar per slot and with 
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$=: 0; with two coils per slot the aux- 
iliary pole may eventually be shaped so 
as to very nearly give perfect commuta- 
tion. With three or more coils per slot 
perfect commutation is hardly possible; 
the deviation from the perfect condi- 
tion, however, may be within certain 
limits so as not to cause sparking. The 
method for calculating the auxiliary am- 
pere-turns does not show any more dif- 
fientty for a 550-volt than for a 115- 
volt machine, or for a machine with 
five coils per slet than for one with only 
one coil per slot. . Every designer, how- 
ever, knows that these difficulties actu- 
ally exist; the preceding shows that 
they are caused by the irregular shape 
of the commutation curve. It is even 
not necessary that when sparkless com- 
mutation is not obtained, this must be 
shown up by the brush-potential curve; 
this curve, being an average for all the 
coils of a slot, need not show the effect 
of some additional short-circuit cur- 
rents that flow in part of those coils or 
in all of them, but possibly of such di- 
rection and intensity that the average 
value of the brush potential is not in- 
fluenced. 

The required interpole excitation has 
been found for the case that the path 


FIG. 18. 


of the auxiliary flux is unsaturated ; 
When this path, or part of it, is satur- 
ated, however, it is of advantage to de- 
termine the saturation curve of the aux- 
lliary poles and to take the required 
number of ampere-turns according to 
this curve. 

The distribution of the interpole flux 
m a machine with as many auxiliary as 
main poles may be supposed to be 
known. The flux-density in main poles 
and in the air gaps under the main 
poles is not influenced by the auxiliary 
poles, or better, the total influence of 
all the auxiliary poles on a main pole 


» is equal to zero. 
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As fer the yoke, the 
flux-density will be partly increased, 
partly decreased. In the part ab (Fig. 
18) the density will be deereased by an 
amount equal to one-half of the aux- 
iliary flux per pole divided by the cross 
section of yoke. In the part be the 


FIG. 19. 
density will be increased by the same 


amount. This is only quite correct in 
the case of an unsaturated machine; 
when saturated the distribution will be 
such so as to cause the resultant mag- 
netic reluctance to be minimum. How- 
ever, in figuring as indicated before, 
the results will be nearly enough cor- 
rect. 

In order to find the proper amount of 
ampere-turns required to force the aux- 


iliary flux through the yoke, it is nec-.. 


essary to plot the saturation curve of 
the yoke. We assume the normal flux 
for the machine to be Oa (Fig.19) and 
the flux in the yoke, on account of leak- 
age, Ob. The auxiliary flux, including 
leakage, will be de, so that the induction 
in the different yoke parts will be Od 
and Oc (be = bd) and the correspond- 
ing ampere-turns, Of and Og. Where- 
as without auxiliary poles, we needed 
over the entire length of the yoke, Oh 
ampere-turns per circuit, we need with 
auxiliary poles Of/2 in half of the yoke 
and in the other half Og/2 ampere- 
turns and thus there are required on 
account of the presence of the auxiliary 
poles (Og+Of)/2—Oh ampere-turns, 
more than without auxiliary poles. 
The required number of ampere-turns 
for the interpole core may be calculated 
in the usual way, taking proper care of 


the leakage; plotting these values and | 


the ones obtained by the preceding con- 
struction together with the required am- 
pere-turns for the air gap, the satura- 
tion curve for the auxiliary poles will 
be obtained (Fig. 8). | 
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In discussing tke method for finding 
the interpole saturation curve, the leak- 
age of the auxiliary poles has been men- 
tioned; this important factor may vary 
from 80 to 300 per cent, a value of 75 
to 150 per cent being very usual. In 
order to keep this leakage flux as small 
as possible, the width of the interpole 
should not be made greater tham. sérict- 
ly necessary, and the length of the aux- 
iliary pole should be made shorter than 
the armature, without runsing the in- 
duction in the auxiliary core -up too 
high. If due attention is paid to the 
matter of saturation, the auxiliary pole 
may advantageously be made shorter 
than the armature (1) from a point of 
view to decrease the leakage flux and 
(2) in order to save copper. 

In regard to the leakage of the aux- 
iliary poles, which will be a maximum 
near to the armature, between auxiliary 
pole tip and main pole tip, it may be 
recommended to bevel the auxiliary 
poles (Fig. 20) which will diminish the 
leakage and at the same time have a 
good effect concerning the commutation 
curve, as spoken of before. 

When half of the full number of aux- 
itiary poles is omitted, the flux distribu- 
tion in the magnet system is different 
from the distribution in a machine with 
the full number of auxiliary poles. In 
order to show this difference the mag- 
net system of a direect-current machine 
will be compared with a system of elec- 
tromotive forces, interconnected by re- 


FIG. 20. 


sistances. This comparison is correct 
for the case of an unsaturated machine 
(an auxiliary-pole machine in general is 
only slightly saturated). A two-pole 
machine with two auxiliary poles will 
be represented by the scheme as shown 
in Fig. 21, the electromotive forces E 
representing the magnetomotive forces 
of the main poles, e those of the auxil- 
iary poles. The resistances R, r, r, and 
r, are the equivalent of the magnetic 
reluctances and the currents Z,, I, I, I, 
and 2,........ 1, the equivalent of the 
magnetic fluxes. The values of the dif- 
ferent currents may be found by appli- 
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cation of the rules of Ohm and Kirch- 
hoff. The results follow: 
(1) Without interpoles. 
2E 
L= l= kinin 
pe ee, 
2R+n+7 
(2) With two interpoles. 


wie A ae 2E 
di =l, 2Rint+n 
a or Ze 
i,~ I, 2rtntn 
TAE I ne 2Rintn’2rtntn 


se tas ets 
2R+tntnm 2rtnin 

(3) With one interpole (the ‘‘e’’ in 
the left half is omitted). 
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ee eee a 
i 5 2RR+n+r' R+2rtntin 
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.=1, 


~ BR+n+n Rtertntn 

The comparison of these formule 
shows, as was stated previously, that the 
flux in the main poles is the same in a 
machine with the full number of inter- 
poles as in a machine without inter- 
poles; with half the full number of aux- 
iliary poles, however, the flux is in- 
creased or decreased with half the flux 
of an auxiliary pale; also the flux dens- 
ity in the yoke, between two main poles 
where the auxiliary pole is omitted, will 
in the latter case be equal to the yoke 
density of the same machine without 
auxiliary poles. 

In plotting the auxiliary saturation 
curve for a machine with half the full 
number of auxiliary poles, proceedings 
are the same as for a machine with the 
full number of auxiliary poles, with the 
exception that care is to be taken of the 
ampere-turns required to force half the 
auxiliary flux through the main air gap 
and through the main poles. 

A misunderstanding is possible in re- 
gard to that part of the construction of 
the interpole saturation curve which re- 
fers to the method of Professor Arnold 
for finding the increase in excitation re- 
quired for magnetizing the yoke and 
caused by the application of interpoles. 
These ampere-turns are not to be sup- 
plied by the interpole coils, but mean an 
increase to that amount in the main-pole 
excitation in order to maintain the same 
main flux. The ampere-turns that are 


required to bring about the change in 
density in the two yoke parts and which 
are to be supplied by the interpole coils 
ean be found by a similar construction. 

The formule found by the compari- 
son of a magnet system with a system of 
electromotive forces and resistances 


FIG. 21. 


show that the two halves of the part of 
the yoke and of the armature core be- 
tween two main poles, are connected in 
parallel in regard to the interpole ex- 
citation. That part of the interpole am- 
pere-turns which is to supply the exci- 
tation necessary to bring about the 
change in yoke density, is the same for 
both halves of the yoke; the increase in 
density in the one half on account of 
saturation will not be as large as the 
decrease in density in the other half. 
Fig. 22 shows the saturation curve of 
the yoke; with a main-pole excitation 
equal to Oa and without interpoles the 


FIG. 22. 


main tlux will be equal to af. With 
interpoles, however, and with an amount 
of ampere-turns per interpole available 
for magnetizing the yoke equal to ab = 
ac, the flux in one part will be equal to 
bh and in the other part equal to eg, the 
difference bh — cg representing the flux 
per interpole. Thus the weakening of 
the main flux, caused by the interpole 


flux, will be in the proportion bh+eg: 
2 af. 
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The interpole flux and the main-pole 
excitation Oa being known, and the 
amount of interpole ampere-turns re- 
quired for magnetizing the yoke to be 
found, the construction is to be made as 
follows. | 

The interpole flux Kr is to be lo- 
eated on the line af so that when the 
points K and r are projected horizontally 
on the saturation curve, the amounts 
of ampere-turns ab and ac are equal 
to each other. At the same time, how- 
ever, the main flux has decreased in the 
proportion as shown before. 

If it is desired to find main and aux- 
illary ampere-turns required to drive a 
certain main flux and a certain auxiliary 
flux through the yoke, the points h’ and 
g’ are to be located on the saturation 
curve so as to make: 

b’h’ = main flux+ 1% interpole flux 
=— af + Kr/2. i 

e’g’ = main flux — y interpole flux 
c= af — Kr/2. 

-a’ being in the middle between b’ and 
c’ gives the required interpole excita- 
tion equal to a’b’ == a'c’. Whereas Pro- 
fessor Arnold’s method gives the exact 
results as far as the increase in main 
flux excitation is concerned, it does not 
show the proper distribution of the in- 
terpole flux in the yoke. 

It is obvious that all that is said about 
the yoke applies also to the armature 
core. 

——__—_o--¢@______- 

Increase in Maryland's Coal Output. 

The production of coal in Maryland 
in 1910 was 5,217,125 short tons, with a 
spot value of $5,835,058, according to 
statistics collected by the United States 
Geological Survey in co-operation with 
the Maryland Geological: Survey.: Ow- 
ing to the shortage of fuel-in the West- 
ern States a large amount of West Vir- 
ginia coal, particularly from the south- 
ern part of the state, was delivered from 
the seaboard to the more profitable mar- 
kets in the West. Profiting by this di- 
version, Virginia’s production, shipped 
principally to Lambert Point piers near 
Norfolk, increased over 1,750,000 tons, 
or 37 per cent. 

Maryland’s coal production, which 
because of the approaching exhaustion 
of the famous ‘‘Big vein,’’ had been 
showing a declining tendency for the 
last two years, was also given an im- 
petus by the trade conditions in 1910 
and increased from that of 1909 by 
1,193,884 tons, or 29.67 per cent. The 


value increased $1,363,327, or 30.5 per 
cent. 
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TESLA’S NEW METHOD OF AND 
APPARATUS FOR FLUID PRO- 


PULSION. 


INVENTION OF A TURBINE AND PUMP. 


In an address before the New York 
section of the National Electric Light 
Association on May 15 of this year, 
Nikola Tesla devoted a few remarks to 
a new mechanical principle he had de- 
veloped, and exhibited diagrams and 
working drawings in explanation of 
the same. He also alluded to the fact 
that several of his machines were to be 
seen in operation at the Waterside Sta- 
tion of the New York Edison Company, 
which had courteously extended to Dr. 
Tesla its facilities. The ELECTRICAL 
Revigw AND WESTERN ELECTRICIAN of 
May 20 published an exclusive and full 
report of Dr. Telsa’s address. 

We present herewith the first au- 
thoritative description in the inventor’s 
own words, which, on account of the 
great importance of the subject, cannot 


FIG. 1. 


fail to excite interest in engineering 
circles the world over. 


_In the practical application of mechan- 
ical Dower based on the use of a fluid as 
Vehicle of energy it has been demonstrated 
P in order to attain the highest economy, 
e changes in velocity and direction of 
movement of the fluid should be as gradual 
as possible. In the present forms of such 
Meher tee more or less sudden changes, 
a peg and vibrations are unavoidable. Be- 
ie : the employment of the usual devices 
nuig Parting to, or deriving energy from a 
e as pistons, paddles, vanes and blades, 
i essarily introduces numerous defects and 
Mitations and adds to the complication, 
cost of production and maintenance of the 

machine. 
han purpose of the invention is to overcome 
sign ee and to effect the transmis- 
pet a transformation of mechanical en- 
Sert pee the agency of fluids in a more 
ect manner, and by means simpler and 


more economical than those heretofore em- 
ployed. 

This is accomplished by causing the pro- 
pelled or propelling fluid to move in natural 
paths or stream lines of least resistance, 
free from constraint and disturbance such as 
occasioned by vanes or kindred devices, and 
to change its velocity and direction of move- 
ment by imperceptible degrees, thus avoid- 
ing the losses due to sudden variations while 
the fluid is receiving or imparting energy. 

It is well known that a fluid possesses, 
among others, two salient properties; adhe 
sion and viscosity. Owing to these a body 
propelled through such a medium encoun- 
ters a peculiar impediment known as “lat- 
eral,” or “skin resistance,” which is two- 
fold: one arising from the shock of the fluid 
against the asperities of the solid substance, 
the other from internal forces opposing 
molecular separation. As an inevitable con- 
sequence a certain amount of the fluid is 
dragged along by the moving body. Con- 
versely, if the body be placed in a fluid in 
motion, for the same reasons, it is impelled 
in the direction of movement. The accom- 
panying drawings illustrate operative and 
efficient embodiments of the idea. 

Fig. 1 is a partial end view, and Fig. 2 a 
vertical cross-section of a pump or com- 
pressor, while Figs. 3 and 4 represent, re- 
spectively, in corresponding views, a rotary 
engine or turbine, both machines being con- 
structed and adapted to be operated in ac- 
cordance with the invention. 

Figs. 1 and 2 show a runner composed of 
a plurality of flat rigid disks 1 of a suitable 
diameter, keyed to a shaft 2 and held in 
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position by a threaded nut 3, a shoulder 4 
and washers 5 of the requisite thickness. 
Each disk has a number of central open- 
ings 6, the solid portions between which 
form spokes 7 preferably curved, as shown, 
for the purpose of reducing the loss of en- 
ergy due to the impact of the fluid. 

This runner is mounted in a two-part 
volute casing & having stuffing boxes 9 and 
inlets 70 leading to its central portion. In 
addition a gradually widening and rounding 
outlet // is provided formed with a flange 
for connection to a pipe as usual. The cas- 
ing 8 rests upon a base /2 shown only in 
part and supporting the bearings for the 
shaft 2. which, being of ordinary construc- 
tion, are omitted from the drawings. 

An understanding of the principle embod- 
ied in this apparatus will be gained from the 
following description of its mode of opera- 
tion. 

Power being applied to the shaft and the 
runner set in rotation in the direction of the 
solid arrow, the fluid, by reason of its prop- 
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erties of adherence and viscosity, upon en- 
tering through the inlets 10 and coming in 
contact with the disks / is taken hold of by 
the same and subjected to two forces, one 
acting tangentially in the direction of rota- 
tion, and the other radially outward. The 
combined effect of these tangential and cen- 
trifugal forces is to propel the fluid with 
continuously increasing velocity in a spiral 
path until it reaches the outlet 11 from 
which it is ejected. This spiral movement, 
free and undisturbed and essentially depend- 
ent on these properties of the fluid, permit- 
ting it to adjust itself to natural paths or 
stream lines and to change its velocity and 
direction by insensible degrees, is charac- 
teristic of this method of propulsion and ad- 
vantageous in its application. 

While traversing the chamber inclosing 
the runner, the particles of the fluid may 
complete one or more turns, or but a part 
of one turn. In any given case their path 
can be closely calculated and graphically 
represented, but fairly accurate estimates of 
turns can be obtained simply by determin- 
ing the number of revolutions required to 
renew the fluid passing through the cham- 
ber and multiplying it by the ratio between 
the mean speed of the fluid and that of the 
disks. 

It has been found that the quantity of 
fluid propelled in this manner is, other con- 
ditions being equal, approximately propor- 
tionate to the active surface of the runner 
and to its effective speed. For this reason, 
the performance of such machines augments 
at an exceedingly high rate with the in- 
crease of their size and speed of revolution. 

The dimensions of the apparatus as a whole, 
and the spacing of the disks in any given 
machine, will be determined by the condi- 
tions and requirements of special cases. It 
maybe stated that the intervening distance 
should be the greater, the larger the diam- 
eter of the disks, the longer the spiral path 
of the fluid and the greater its viscosity. In 
general, the spacing should be such that the 
entire mass of the fluid, before leaving the 
runner, is accelerated to a nearly uniform 
velocity, not much below that of the 
periphery of the disks under normal work- 
ing conditions and almost equa] to it when 
the outlet is closed and the particles move 
in concentric circles. 

It may also be pointed out that such a 
pump can be made without openings and 
spokes in the runner, as by using one or 
more solid disks, each in its own casing, in 
which form the machine will be eminently 
adapted for sewage, dredging and the like, 
when the water is charged with foreign 
bodies and spokes or vanes are especially 
objectionable. l 

Another application of this principle, 
thoroughly practicable and efficient, is the 
utilization of machines such as described 
for the compression or rarefaction of air, or 
gases in general. In such cases most of 
the general considerations obtaining in the 
case of liquids, properly interpreted, hold 
true. 

When, irrespective of the character of the 
fluid, considerable pressures are desired, 
staging or compounding may be resorted to 
in the usual way, the individual runners 
being, preferably, mounted on the same 
shaft. It should be added that the same end 
may be attained with one single runner by 
suitable deflection of the fluid through rota- 
tive or stationary passages. i 

The principles underlying the invention 
are capable of embodiment also in that field 
of mechanical engineering which is con- 
cerned in the use of fluids as motive agents, 
for while in some respects the actions in the 
latter case are directly opposite to those met 
with in the propulsion of fluids, the funda- 
mental laws applicable in the two cases are 
the same. In other words, the operation 
above described is reversible. for if water 
or air under pressure be admitted to the 
opening 1771 the runner is set in rotation in 
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the direction of the detted arrow by reason 
of the peculiar properties of the fluid which, 
traveling in a sptral path and with contin- 
uously diminishing velocity, reaches the 
orifices 6 and 10 through which it is dis- 
charged. Jf the runner be allowed to turn 
freely, in nearly frictionless bearings, its 
rim will attain a speed closely approximat- 
ing the maximum of that of the fluid in the 
volute channel and the spiral path of the 
particles will be comparatively long, con- 
sisting of many almost circular turns. If 
the load is put on and the runner slowed 
down, the motion of the fluid is retarded, 
the turns are reduced, and the path is short- 
aned. 

Owing to a number of causes affecting the 
performance, it is difficult to frame a precise 
rule which would be generally applicable, 
but it may be stated that within certain lim- 
its, and other conditions being the same, 
the torque is directly proportional to the 
square of the velocity of the fluid relatively 
te the runner and to the effective area of 
the disks and, inversely, to the distanee 
separating them. The machine will, gener- 
ally, perform its maximum work when the 
effective speed ef the runner is one-half of 
that of the fluid. But to attain the highest 
economy the relative speed or slip, for any 
given performance, should be as small as 
possible. ' This condition may be to any de 
sired degree approximated by increasing the 
active area and reducing the space between 
the disks. 

When gpparatus of the kind described is 
employed for the transmission of power, cer- 
tain depgrtures from similarity between 
transmitter and receiver may be necessary 
for securing the best result. It is evident 
that, when transmitting power from one 
shaft to another by such machines, any de- 
sired ratio between the speeds of rotation 
may be dbtained by proper selection of the 
diameterg of the disks, or by suitably stag- 
ing the transmitter, the receiver, or both. 
But it may be pointed out that in one re 
spect, at jeast, the two machines are essen- 
tially different. In the pump, the radial or 
static pressure, due’ to centrifugal foree, is 
added to the tangential or dynamic, thus in- 
creasing the effective head and assisting in 
the expulvion of the fluid. In the motor, on 
the contrary, the first named pressure, being 
opposed to that of supply, reduces the ef- 
fective head and the velocity of radial flow 
towards the center. Again, in the propelled 
machine a great torque is always desirable, 
this calling for an increased number of 
disks and smaller distance of separation, 
while in the propelling machine, for nu- 
merous economic, reasons, the rotary effort 
should be the smallest and the speed the 
greatest practicdble. Many other considera- 
tions, which will naturally suggest them- 
selves, may affect the design and construc- 
tion, but the preceding is thought to contain 
all necessary information in this regard. 

The greatest value of this invention wil) 
be found in its use for the thermodynamic 
conversion of energy. Reference is now 
made to Figs. 3 and 4, illustrative of the 
manner in which it is, or may be, so ap- 
plied. 

As in the previous figures, a runner is pro- 
vided made up of disks 13 with openings 14 
and spokes 15 which, in this case, may be 
straight. The disks are keyed to and held 
in position on a shaft 16, mounted to turn 
freely in suitable bearings, not shown, and 
are separated by washers 17 conforming in 
shape with the spokes and firmly united 
thereto by rivets /8. For the sake of clear- 
ness but a few disks, with comparatively 
wide intervening spaces, are indicated. 

The runner is mounted in a casing com- 
prising two end-castings 19 with outlets 20 
and stuffing boxes 2/, and a central ring 22, 
which is bored out to a circle of a diameter 
slightly larger than that of the disks, and 
has flanged extensions 23 and inlets 24 into 
which finished ports, or nozzles 20 are in- 
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serted. Cireular grooves 26 and labyrinth 
packings 27 are provided on the sides of the 
runner. Supply pipes 28, with valves 29, 
are connected to the flanged extensions of 
the central ring, one of the valves being nor- 
mally closed. f 

With the exception of certain particulars, 
which will be elucidated, the mode of opera- 
tion will be understood from the preceding 
description. Steam or gas under pressure 
being allowed to pass through the valve at 
the side of the solid arrow, the runner is set 
in rotation in clockwise direction. 

In order to bring out a distinctive feature 
assume, in the first place, that the motive 
medium is admitted to the disk chamber 
through a port, that is, a channel which tt 
traverses with nearly uniform velocity. In 
this case, the machine will operate as a 
rotary engine, the fluid continuously ex- 
panding on its tortuous path to the central 
outlet. The expansion takes place chiefly 
along the spiral path, for the spread inward 
is opposed by the centrifugal force due to 
the velocity of whirl and by the great re- 
sistance to radial exhaust. It is to be ob 
served that the resistance to the passage of 
the fluid between the plates is approxi- 
mately proportional to the square of the 
relative speed, which is maximum in the di- 
rection towards the center and equal to tae 
full tangential velocity of the fluid. The 


FIG. 3. 


path of least resistance, necessarily taken in 
obedience to a universal law of motion, is 
virtually, also that of least relative velocity. 

Next, assume that the fluid is admitted to 
the disk chamber not through a port, but a 
diverging nozzle, a device converting, whol- 
ly or in part, the expansive energy into 
velocity-energy. The machine will then work 
rather like a turbine, absorbing the energy 
of kinetic momentum of the particles as 
they whirl, with continuously decreasing 
speed, to the exhaust. 

The above description of the operation is 
suggested by experience and observation and 
is advanced merely for the purpose of ex- 
planation. The undeniable fact is that the 
machine does operate, both expansively and 
impulsively. When the expansion in the 
nozzle is complete, or nearly so, the fluid 
pressure in the peripheral clearance space is 
small: as the nozzle is made less divergent 
and its section enlarged, the pressure rises, 
finally approximating that of the supply. 
But the transition from purely impulsive to 
expansive action may not be continuous 
throughout, on account of critical states and 
conditions, and comparatively great varia- 
tions of pressure may be caused by small 
changes of nozzle velocity. 

In the preceding it has been assumed that 
the pressure of supply is constant or con- 
tinuous, but it will be understood that the 
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operation will be, essentially, the same if 
the pressure be fluctuating or intermittent, 
as that due to explosions occurring in more 
or less rapid succession. 

A very desirable feature, characteristic of 
machines constructed and operated in ac- 
cordance with this invention, is their capa- 
bility of reversal of rotation. Fig. 3, while 
illustrative of a special case, may be regard- 
ed as typical in this respect. If the right 
hand valve be shut off and the fluid sup- 
plied through the second pipe, the runner is 
rotated in the direction of the dotted arrow, 
the operation, and also the performance, re- 
maining the same as before, the central ring 
being bored to a circle with this purpose in 
view. The same result may be obtained in 
many other ways by specially designed 
valves, ports or nozzles for reversing the 
flow, the description of which is omitted 
here in the interest of simplicity and clear- 
ness. For the same reasons but one opera- 
tive port or nozzle is illustrated, which 
might be adapted to a volute but does not 
fit best a circular bore. It is evident 
that a number of suitable inlets may 
be provided around the periphery of the 
runner to improve the action and that the 
construction of the machine may be modi- 
fled in many ways. 

Still another valuable and probably unique 
quality of such motors or prime movers 
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FIG. 4. 


may be described. By proper construction 
and observance of working conditions the 
centrifugal pressure, opposing the passage 
of the fluid, may, as already indicated, be 
made nearly equal to the pressure of supply 
when the machine is running idle. If the 
inlet section be large, small changes in the 
speed of revolution will produce great dif- 
ferences of flow which are further enhanced 
by the concomitant variations in the length 
of the spiral path. A self-regulating ma- 
chine is thus obtained bearing a striking re 
semblance to a direct-current electric motor 
in this respect, that, with great differences 
of impressed pressure in a wide open chan- 
nel, the flow of the fluid through the same 


- is prevented by virtue of rotation. Since 


the centrifugal head increases as the square 
of the revolutions, or even more rapidly, 
and with modern high-grade steel great 
peripheral velocities are practicable, it is 
possible to attain that condition in a single- 
stage machine, more readily if the runner 
be of large diameter. Obviously this prob- 
lem is facilitated by compounding. Now ir- 
respective of its bearing on economy, this 
tendency which is, to a degree, common to 
motors of the above description, is of spe 
cial advantage in the operation of large 
units, as it affords a safeguard against run- 
ning away and destruction. 

Besides these, such a prime mover pos- 
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sesses other advantages, both constructive 
and operative. It is simple, light and com- 
pact, subject to but little wear, cheap and 
exceptionally easy to manufacture as small 
clearances and accurate milling work are 
not essential to good performance. In opera- 
tion it is reliable, there being no valves, 
sliding contacts or troublesome vanes. It is 
almost free of windage, largely independent 
of nozzle efficiency and suitable for high as 
well as for low fluid velocities and speeds of 
revolution. The principles of construction 
and operation are capable of embodiment in 
machines of the most widely different 
forms, and adapted for the greatest variety 
of purposes. 
_——_—__>---—_—__—_—_ 
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Progress in the Manufacture of Elec- 
trical Machinery and Apparatus. 

A preliminary statement showing the 
general results of the thirteenth cen- 
sus of establishments engaged in 1909 
in the manufacture of electrical ma- 
chinery and apparatus was issued Sep- 
tember 5 by Census Director E. Dana 
Durand. It presents a comparative 
summary of the statistics of the indus- 
try for the censuses of 1909, 1904, and 
1899, and shows the number and value 
of the different kinds of electrical 
equipment manufactured during each 
census year. The report was prepared 
under the direction of William M. 
Steuart, chief statistician for manufac- 
tures. The figures are subject to such 
revision as may be necessary after fur- 
ther examination of the original re- 
ports. © 

The reports were taken for the cal- 


endar year ending December 31, 1909, | 


wherever the system of bookkeeping 


permitted figures for that period to be — 


secured, but in some instances where 
the business year of an establishment 
differed from the calendar year they 
relate to the business year falling most 
largely within 1909. a 
The electrical industries have had a 
most remarkable; development during 
the past decade) - The’ value of the ma- 
chinery and apparatus manufactured 
for use in the generation and utiliza- 
tion of electricity increased from $105,- 
832,000 in 1899 to $159,551,000 in 1904, 
and $243,967,000 in 1909, or 130 per 
cent during the decade. Large quan- 
tities of supplies used for electrical 
purposes are manufactured in foundry 
and machine shops and other estab- 
lishments not identified with the elec- 
trical industries. These parts are as- 
sembled by dealers and others not cov- 
ered by the census, and it is impossible 
to obtain accurate information in re- 
gard to them. Therefore, the totals 


&iıven above are less than the true to-. 


tal value of all of the machinery of 
this character manufactured annually. 


/ 


_The value. of products represents 
their selling value or price at the 
plants as actually turned out by the 
factories during the census year, and 
does not necessarily have any relation 
to the amount of sales for that year. 

DYNAMOS. 

Dynamos, dynamotors, motor-genera- 

tors, and similar machines constitute 


‘the most important generic group of 


electrical machinery. The number of 
dynamos manufactured annually in- 
creased from 10,527 in 1899 to 15,080 
in 1904, and 16,791 in 1909, an in- 
crease of 59 per cent for the decade. 
The value of the dynamos for each 
year was $10,473,000, $11,084,000, and 
$13,081,000, respectively. As a rule 
much larger and more powerful dyna- 
mos were manufactured in 1909 than 
for the prior years so that while the 
average value of machines manufac- 
tured was greater in 1909, they rep- 
resented a lower cost for correspond- 
ing capacity. The | 
per machine increased from 55 kilo- 
watts in 1899 to 66 in 1904, and 84 in 
1909. The value of the dynamotors, 
motor-generators, boosters, rotary con- 
verters, and double-current generators 
manufactured increased from $380,000 
in 1899 to $3,155,000 in 1909, or 730 
per cent. | 

The value of transformers manufac- 
tured increased from $2,963.000 in 1899 
to $4,469,000 in 1904, or 51 per cent, 


and to $8,801,000 in 1909, or 197 per 


cent. The value of the switchboards, 
panel boards, cut-out cabinets for light 
and power increased from $1,847,000 
in 1899 to $3,766,000 in 1904, or 104 
per cent, and to $5,972,000 in 1909, or 
223 per cent. 7 

l MOTORS. 7 

The total value of motors of all 
kinds, including supplies and parts, 
manufactured increased from $19,505,- 
000 in 1899 to $22,371,000 in 1904, and 
$32,087,000 in 1909, or 64 per cent for 
the decade. 

The number of power motors manu- 
factured annually increased from 35,- 
604, valued at $7,551,000, in 1899, to 
79,877, valued at $13,121,000 in 1904, 
and to 244,123, valued at $18,306,000 
in 1909, there being an increase of 586 
per cent in number and 142 per cent 
in value for the decade. Many power- 
ful motors were manufactured, but the 
number of small motors has increased 
so rapidly that the average capacity 
per machine has declined, the average 
horsepower per motor for the three 


average capacity 
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census years being 14.5, 8.5, and 6.7, 
respectively. 

In 1899 there was great activity in 
the manufacture of motors for automo- 
biles, but the increase in this branch 
of industry has not kept pace with that 
for other classes of electrical equip- 
ment. The number manufactured de- 
creased from 3,017 in 1899 to 1,819 in 
1904, with an increase to 2,796 in 1909. 
On the other hand, the capacity of mo- 
tors reported increased 4,251 horsepow- 
er, or 52 per cent, during the decade, 
and the value of these motors has de- 
creased from $192,000 in 1899 to $153,- 
000 in 1904, but increased to $294,000 
in 1909. 

The number of small motors for the 
operation of fans has increased very 
rapidly. There were 97,577 such mo- 
tors reported in 1899. In 1904 there 
were 102,535, and in 1909, 199,113, an 
increase of 104 per cent for the decade. 
The value of these motors increased 
from $1,055,000 in 1899 to $2,451,000 
in 1909, or 132 per cent. 

The statistics of motors for electric 
railroad cars can not be shown sepa- 
rately without disclosing the products 
of individual establishments, but there 
was a considerable increase in the man- 
ufacture of such motors as compared 
with the production of 1904, which was 
12,298, of 713,181 horsepower, valued 
at $4,950,000. Considering the group 
of motors for cars, elevators and simi- 
lar purposes, the combined number de- 
creased from 23,582 in 1899 to 22,112 
in 1904, and increased to 58,698 in 
1909. The value of these motors was 
$10,707,000 in 1899, $7,929,000 in 1904, 
and $11,036,000 in 1909, there being 
an increase of 149 per cent in number 
and 3 per cent in value during the de- 
cade, the decrease shown for the group 
in 1904 being entirely due to the de- 
crease in the manufacture of railway 
motors at that census. 

BATTERIES. 

The value of the storage and pri- 
mary batteries manufactured increased 
from $3,679,000 in 1899 to $4,244,000 in 
1904, and $10,612,000 in 1909, or 188 
per cent during the decade. Both 
storage and primary batteries consist 
of various elements which are not al- 
ways combined and sold together as a 
unit by the same manufacturers, and 
yet it is not until these are brought 
together that a complete cell is con- 
‘stituted. Many of the parts and sup- 
plies used are manufactured outside of 
the electrical field, and therefore the 
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statistics shown in this report do not 

convey a correct idea of the impor- 

tance of this branch of the industry. 
LAMPS AND FIXTURES. 

The number of arc lamps manufac- 
tured increased from 158,187 in 1899 
to 195,157 in 1904, and decreased to 
123,543 in 1909. The decrease is ac- 
counted for by the fact that other va- 
rieties of lamps are now used for street 
light and for other purposes for which 
arc lamps were formerly used almost 
exclusively. The value ofthese lamps 
decreased slightly in 1904 ($1,574,000) 
as compared with 1899 ($1,828,000), 
but, owing to the introduction of more 
costly types of these lamps, such ag 
flaming arcs, increased to $1,707,000 in 
1909. 

The group of incandescent lamps in- 
cludes carbon, gem, tantalum, tung- 
sten, glower, vacuum, vapor and simi- 
lar lamps used for lighting, advertis- 
ing and decorative purposes. Some of 
these varieties were not manufactured 
in 1899 or 1904. A large number of 
decorative and miniature lamps, X-ray 
bulbs, vacuum tubes, etc., are now 
manufactured, but the varieties are so 
numerous that it is impossible to ob- 
tain accurate statistics of the number. 
The total value of the group increased 
from $3,515,000 in 1899 to $6,953,000 
in 1904 and $15,715,000 in 1909. The 
value of the carbon-filament lamps in- 
creased rapidly from 1899 to 1904, but 
there was a slight decrease in 1909, 
the value for the respective years be- 
ing $3,442,000, $6,308,000, and $6,157,- 
000. The manufacture of gem, tanta- 
lum tungsten and other metal-filament 
lamps was reported separately for the 
first time at the census of 1909, when 
they were valued at $7,682,000. Some 
of these new varieties of lamps were 
not reported separately at prior cen- 
suses, and it is possible that they were 
included with the carbon-filament 
lamps, thus accounting in part for the 
apparent decrease in that variety of 
lamp. Advertising, decorative, and all 
other lamps, including in 1909 glower 
lamps, vacuum and vapor lamps not 
separately reported in 1904, have in- 
creased in value from $645,000 in 1904 
to $1,876,000 in 1909. 

The total value of all lamps reported 
for 1909 was $15,715,000. This does 
not include sockets, receptacles, bases, 
ete., or lighting fixtures of any char- 
acter. 

The value of electric light fixtures of 
all kinds manufactured in 1899 was 


$3,751,000; in 1904, $3,295,000; and in 
1909, $6,128,000. Large quantities of 
combination gas and electric fixtures 
are now manufactured. At the census 
of 1909 it was ascertained that the 
value of these combination fixtures was 
about $12,884,000. Their value for 
prior censuses can not be ascertained, 
and there were undoubtedly large 
quantities manufactured in connection 
with the manufacture of gas fixtures 
which are not identified with the man- 
ufacture of electric supplies, and their 
value is not included in this report. 
TELEGRAPH AND TELEPHONE. 

The telegraph instruments include 
intelligence (key, sounder, etc.) of all 
kinds, police, fire, district, and miscel- 
laneous instruments, wireless appar- 
atus, also switchboards and telegraph 
parts and supplies. The total of this 
group of instruments in 1899 amounted 
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to $1,642,000, in 1904 to $1,111,000, and 
in 1909, $1,957,000, an increase of 19 
per cent in the decade. 

Telephone apparatus includes trans- 
mitters, receivers, complete sets of in- 
struments (not included in the separate 
parts), interior telephone systems com- 
plete, and central switchboards, private 
exchange boards, parts and supplies. 
The total value of this group in 1899 
was $10,512,000 as compared with $15,- 
864,000 in 1904, and $15,547,000 in 
1909, a slight decrease during the last 
five-year period. 

The report also shows the value of 
the total annual output of miscella- 
neous apparatus used in connection 
with the utilization of electric current. 

The accompanying table summarizes 
the statistics for the principal products 


as reported at the censuses of 1909, 
1904, and 1899. 
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ELECTRICAL MACHINERY, APPARATUS AND SUPPLIES—PRODUCTS, BY KIND, QUAN- 


ITEMS. 


TITY, AND VALUE. 


1909. 1904. 1899. 
Number of establishments............0.cc cece eeeeeees 11,255 1912 1 581 
Total value of productS.......... cece ccc eee e eect eneeee $243,967,000 $159,551,000 $105,832,000 
Dynamos: 
Number ike ee es Se eee ees 16,791 15,080 10,527 
Total kilowatts <i ache eka oe ad Ra ew sea P 1,405,951 996,182 578,124 
D NValUé sors erann aT an a e a e a ee RE es $13,081,000 $11,084,000 $10,473,000 
ynamotors, motor-generators, boosters, rotary con- 
verters and double-current generators.............. $3,155,000 $1,740,000 $380,000 
Tran torace for light on power. ho nae EE $8,801,000 $4,469,000 $2,963,000 
Switchboards, panel boards, cut-out cabinets for light 
and pOWer .....ceeeeeeee e achat scene tae ee $5,972,000 $3,766,000 $1,847,000 
Metre 
or power— 
Number gs Hie eset E de eee RO eee ay E ewe araaos 244,123 79,877 35,604 
Horsepower ........... BG ch o E E E ES 1,623,677 678,910 515,705 
Value. oes =e okra erena ae a Veo eae aaa weeds $18,306,000 $13,121,000 $7,551,000 
For automobiles— 
Number. siecseniod i aaaeeeaa deems iradi 2,796 1,819 3,017 
Horsepower ..........-+ ree ese aean e Mica aa 12,471 19,907 8,220 
Value este eoospevo sore evneereseseanvre reve thtoneneeverve $294,000 $153,000 $192,000 
For fans— 
Number: 5.22600 estdawdt oc eiecwadaeas Rec aiot 199,113 102,535 97,577 
Horsepower .....-.+.--eeeee 5 Si hactin otha crane set 178,033 30,796 12,766 
Value -o eana es honed eee bie Eitan sae a orate $2,451,000 $1,168,000 $1,055,000 
For takaa i EAR and ee ecns services, 
neclu su es an arts— 
Number cen ad arash ae ae ee 58,698 22,112 23,582 
FIOTSODOW EE h4 5s0 cok bd wei aves s cadences vewee oc 859,237 763,399 684,791 
MG. cso che TE TA E $11,036,000 $7,929,000 $10,707,009 
Storage batteries, including parts and supplies: 
Weight of plates in poundS..............ccseeeeere 93,119,331 16,113,073 (*) 
Male. Gite sk ene ee DAS A $4,678,000 $2,646,000 $2,560,000 
rimary batteries includin arts and supplies: 
Phe T glee OE O RAE 34,333,531 6,623.162 2,654,765 
Vae aeea apes een AA AAD T Sais meats $5,934,000 $1,598,000 $1,119,000 
Arc lamps: 
ret E denote ve ET ATE 123,543 195,157 158,187 
Mallie: cau nico cer ots sa anseamneleewe ae ae beans $1,707,000 $1,574,000 $1,828,000 
Beercuvente, Projectors, and focusing lamps........... $936,000 $115,000 $226,000 
Incandescent lamps: 
Carbon filament, gem, tantalum, tungsten lamps.. $13,839,000 $6,308,000 $3,442,000 
Decorative and miniature lamps, X-ray bulbs, 
vacuum tubes, etc. (also includes glower lamps E ò 
and parts, and vacuum and vapor lamps)..... $1,876,000 $645,000 $73,006 
Sockets, receptacles, bases, etc... .... cece eee ee ewes $4,522,000 $2,011,000 $594,000 
Electric Hghting fixtures of all kinds.................. $6,128,000 $2,295,000 $3,751,000 
Telegraph apparatus ...e.ee cee sceeeee cc eeeees ee eee we $1,957,000 $1,111,900 $1,642,000 
Telephone apparatus ....c0sevcesevoncecersencesnercenes $15,547,000 $15,864,000 $10,512,000 
Insulated wires and cableS........ ccc cece cece eee eee $50,338,000 $34,520,000 $21,292,000 
Electric conduits .iics6asseivavecee och ores oe shares ows $5,098,000 $2,416,900 $1,966,000 
Annunciators—domestic, hotel, and office.........-.... $236,000 $186,000 $225,000 
Flectric clocks and time mechanismsS............00ee00e8 $352,000 $374,000 $132,000 
BUS oak cae tis Ui da ek A Ld nT EA eee $1,002,000 $868,000 $595,000 
Lightning Arresters: ccs cote ces pee dour aee es woe Kee es $940,000 $587,000 p 
Rheostats and reSiStances........ cee cee cece cette teens $2,675,000 $933,000 $1,187,000 
Heating, cooking, and welding apparatuS..........+6.. ie aa 
Electrice atitaus: oada Gentes be ie hehe the eee enw ees 931l. ; 
Electric measuring InNnstrumentS.....sessssersesssorerees $7,800,090 $5,005,000 $1,842,000 
Electrical therapeutic apparatus. ...... cee cere cee eee $1.116,000 $1,037,000 
Magneto-ignition apparatus, spark cojls, ete........... $6, NS0,000 $678,000 (7) 
Electric switches, signals, and attachments........... $5,384,000 $1,451,000 $1,130,000 
Circuit fittings of all KinåS.......sssesssesesseresseso $1,081,000 $3,525,000 (7) Ai 
A other ProdUCIS irae ris EK EEEE ERE EEE EAN ho mate $34,900,000 $26,179,000 $15,384.0 0 
Amount received from custom work and repairing.... $5,691,000 2,799,000 $2.064,00 


1 Includes) establishments engaged 


primarily in the manufacture of products not identified 
with the electric industries, but incidentally making electrical 


machinery, oe na ame 
i as 2 Number "alue o 
aa a 4 s: h 
Sa of estab- Pe 
: lishments. reported. 
tao s: Bech star se Ne ens oe Byndoor sah thm EEEE E E MRT ae Soke Re Ee E AC NRE eS Bs 24 $22.660,000 
TE ce ace ice ose ok ate lyre a E a tind! A? en Deine hae een O 128 18,742,000 
a Le eee a elite cr cade dane: Loa ous eee, usta canals EEA te 13,397,000 


2 Not separately reported. 
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The great industrial and railway 
strikes extending from end to end of 
the United Kingdom, which are so seri- 
ous from whatever point of view they 
may be regarded, will have been end- 
ed somehow by the time these lines ap- 
pear in print. Although all depart- 
ments of ndustry—including electrical 
and other engineering lines—have been 
held up to some extent, whether con- 
cerned in the quarrels or not, the dis- 
putes coming immediately within the 
scope of this journal are chiefly of a 
less serious description. As readers of 
these notes will have observed, there 
has been a growing agitation among 
employes of municipal electric tramway 
undertakings throughout the Kingdom. 
It is an important aspect of municipal 
operation that cannot be ignored, that 
large bodies of tramway operators find 
it more profitable to urge their claims 
Where councillors are supposed to be 
their masters, and where profits are 
supposed to belong to the taxpayers, 
than where they are employed by com- 
panies. The first tramway trouble of 
this past month broke out at Leeds and 
the men went back to work very quick- 
ly, having received a measure of satis- 
faction. Not many days thereafter, and 
while dockers and carmen were press- 
ing their claims in London and else- 
Where, the tramway men of Glasgow 
and those of London sought to bring 
about for better conditions. At Glas. 
gow the Corporation Tramway Com- 
mittee wisely left the settlement in the 
hands of the manager, Wm. Dalrymple. 


Many cars were smashed in the disturb- . 


ances that ensued, but a partial service 
was maintained, and in a very short 
Space of time the whole strike was at 
an end. The strikers all returned to 
work with the exception of some fifty 
or sixty and these handed in their uni- 
forms. The loss of revenue amounted 
to about $30,000 and the damage to 
the rolling stock was considerable. 

In London a strike has not yet broken 
out. The men here are aggrieved be- 
cause the Conciliation Board establish- 
ed to consider grievances as they arose 
did not work speedily enough for them, 
nor did its decisions always end as they 
desired, They have formulated their 
claims, two only of which would cost 
the taxpayers more than $500,000 per 


By Our London Oorrespondent. 


annum to satisfy, though the profit on 
working the system is ridiculously 
small for an undertaking of such pro- 
portions. They threaten to strike un- 
less the Conciliation Board acts at once, 
but it is vacation time just now and the 
Board will not meet in the ordinary 
course for a month or two. Meetings 
are now taking place nightly and a bal- 
lot may be taken which, if it ends in a 
strike, will deprive the public of a 
service upon which they are more de- 
pendant than ever now that the rail- 
ways are disorganized. At Liverpool 
where the ferment is worse than any- 
where else the tramwaymen have re- 
sisted temptations to strike but on the 
night of August 17, the cars were 
brought to a standstill because of a 
strike among employes at the big elec- 
tric power station in Lisber Drive. The 
electric light and power supply to in- 
dustrial works and private residences 
were also interfered with. 

At Manchester the tramwaymen re- 
sisted all persuasion to come out. Sol- 
diers were on guard preventing inter- 
ference with the working of the Great 
Eastern Railway power station at Strat- 
ford, London, on August 18, and on 
the same morning the subways which 
had been looked upon as certain to con- 
tinue running, were disorganized first 
by the elevator men coming out on 
strike and later by a curtailment of 
service owing to the fact that the train 
staff received orders to cease work. 
Five hundred men employed by the 
Western Electric Company, Limited, at 
Woolwich, were among the strikers, but 
their differences were soon satisfac- 
torily settled and work was resumed. 
Some of the post office telephone work- 
ers who had already placed their de- 
mands before the Postmaster General, 
urged their claims afresh — indeed 
everybody who considered he had a 
grievance seemed to hit upon the mid- 
dle of August as the most likely time 
for securing its redress. 

On September 23 the Electrical Ex- 
hibition organized by the National 
Electrical Manufacturers’ Association 
will be opened at Olympia, London. The 
last big show of the kind held in Lon- 
don was in 1905. Three years later the 
Manchester district was favored. If 
one can read the present signs correct- 


ly this year’s exhibition will be a still 
greater success than either of these. All 
the floor space and most of the gallery 
have been taken and if the event re- 
ceives suitable prominence in advertis- 
ing the occasion should be the finest we 
have had in England for an up-to-date 
publicity and development effort among 
the people. The Joint Publicity Com- 
mittee of the metropolitan electric sup- 
ply systems (companies and municipal- 
ities) have taken space valued at $5,000 
and, if the attendance is as good as is 
expected, there will be a month of 
live publicity activity on the part of 
those attending. A very prominent 
feature of the exhibition will be an 
elaborate display of cooking and heat- 
ing apparatus in the gallery. Manufac- 
turers in return for giving demonstra- 
tions here, have had space and energy 
granted to them free of charge. There 
will be a model electric home, and it 
will have a garage, an electric laundry, 
electrically equipped, kitchens, and 
many other features which experience 
has shown are popular means of fa- 
milarizing the public with the applica-. 
tions and advantages of electricity in 
the up-to-date home. 

The British Association for the Ad- 
vancement of Science opens its meeting 
at Portsmouth on August 30. The pro- 
gram for the Engineering Section in- 
cludes a number of subjects of electri- 
cal and allied interest as follows: 
‘Electrical Drives for Ships’ Propel- 
lers,” by H. A. Mavor; ‘‘Electrical 
Steering,” by B. P. H. Haigh; ‘‘ Recent 
Developments in Radio-telegraphy,’” 
by Prof. G. W. O. Howe; ‘‘Suction Gas 
Engines and Producers,” by W. A. 
Tookey ; ‘‘Smoke Abatement,’’ by Dr. 
J. S. Owens; ‘‘Economical and Relia- 
ble Power Generation by Overtype Su- 
perheated Steam Engines,’’ by T. Mar- 
shall; “A Friction Permeameter,’’ by 
W. H. Murdoch; ‘‘The Electrical Con- 
ductivity of Light Aluminum Alloys,’’ 
by Prof. Ernest Wilson; ‘‘Corrugation 
of Tramway Rails,” by W. Worby 
Beaumont; the ‘‘Vibragraph,’’ by W. 
P. Digby, ete. The presidential address 
will be delivered by Sir William Ram- 
say. 

I recently gave particulars concerning 
the working of the Glasgow Corporation 
tramways during the last completed fi-. 
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nancial year. The Municipal Electricity 
Supply Department has now issued its 
report which contains interesting results. 
There were sold to all classes of con- 
sumers 39,063,540 kilowatt-hours, so that 
compared with 34,742,853 units in the 
previous year, the increase is 12.44 per 
cent. Lighting consumers required 15,- 
253,601 units, power and heating 23,- 
809,939. The heating alone was for 583 
consumers who used 286,076 units; pow- 
er users Dumbered 2,936. Nine million 
units prodgeed 1.5 cents per unit, and 
seven millions only one cent. The total 
consumers numbered 21,166, an increase 
of 1,677 or 8.60 per cent. Of motors on: 
circuit there are 5,375 aggregating 36,- 
831 horsepower. Street lighting is being 
improved, and a number of ordinary 
lamps are being replaced with 200 tlame- 
arc lamps of much higher candlepower. 
In the several generating stations full 
use has been made of recording water- 
meters and other apparatus with a view 


_to insuring efficient and economical 


combustion of fuel, and the fuel account 
amply justifies the purchase of this ap- 
paratus. The previous year’s figure for 
coal consumption per unit generated 
(4.151 pounds) has been this year re- 
duced to 3.4704 pounds, equivalent to a 
saving of 14,910 tons of coal. In Octo- 
ber last a scheme was introduced where- 
under domestic consumers obtained a 
supply of energy for cooking, heating 
and other domestic uses at two cents per 
unit as compared with 2.5 cents per 
unit for lighting, without separate wir- 
ing. By May last (the end of the finan- 
cial year) 300 consumers were already 
benefiting by the scheme. As the exist- 
ing generating stations are filled to their 
utmost capacity, a new station for which 
a site has already been secured, will be 
built. The financial results of working 
the undertaking showed a gratifying 
improvement. Briefly stated they were 
as follows: 

The gross revenue was $1,302,630; 
working expenditure $547,734; interest 
and sinking fund $498,733, leaving a bal- 
ance of $256,164. Out of this $222,760 
has been applied as depreciation written 
off capital account, which together with 
sinking fund contribution, is equal to a 
rate of four per cent upon the gross cap- 
ital expenditure. There remains a sur- 
plus on the year’s operations of 33,400, 
as compared with only $954 in the pre- 
vious year. The surplus has been ap- 
plied to reserve. The revenue increased 
by $72.830, while the working expenses 
Were only $20,544 more, though nearly 
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6,000,000 additional units were gener- 
ated. The average cost per unit has been 
reduced from 2.6618 cents to 2.4608 
cents, a decrease of 2.010 cents. 

Crompton & Company, Ltd., one of 
our oldest electric manufacturing com- 
panies, reports a loss of $70,000 fer the 
past year, as compared with $140,000 
in the previous year. John Trotter, 
the chairman, in referring to the state 
of the electrical industry, said that 
prices had remained low, and it re- 
quired a large turnover to make a sat- 
isfactory profit. The condition of elec- 
trical manufacturing made it far from 
easy to obtain large sales, but there 
was Dow a very distinct improvement. 
Their present policy was to fill the 
works with business but to steer clear 
of business likely to unduly lock up 
money. This involved the rejection of 
a certain amount of contract work. 
In the interests of economical work- 
ing the company’s general manager had 
resigned, and Colonel Crompton had 

-Lelinquished his fee as technical ad- 
viser. Colonel Crompton who address- 
ed stockholders at a later stage of the 
annual meeting said it was quite un- 
true to say that they could not man- 
ufacture at present prices and realize 
a large profit on orders. The substance 
of the whole difficulty was the present 
lock-up of capital, and if they could 
surmount that difficulty they could 
earn sufficient to pay a good dividend. 

The Holborn (London) street light- 
ing contract, about which there has 
been such a prolonged controversy in 
the Holborn Council, and between ad- 
vocates of electricity and gas, has at 
last been settled. To this end a joint 
tender of the Gas Light & Coke Com- 
pany and the Metropolitan Electric 
Supply Company, for lighting the 
streets of the borough, has been ac- 
cepted for ten years at $38,225 per an- 
num. 

The Yorkshire Electric Power Com- 
pany reports for the past six months 
an increase in supply of electricity to 
local authorities and others holding 
electric lighting powers ‘‘as showing a 
growing appreciation of the advantage 
of purchasing in bulk from the power 
company in preference to generating at 
their own stations.’’ 


ALBERT H. BRIDGE. 
London, August, 1911. 
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Electric Fan for a Queen. 
The General Electric Company has 
just finished an electric fan for Queen 
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Mary of England. It will be used to 
dry her hair after a shampoo. The fan 
is mounted in gold and has an ebony 
switch. It was specially designed to 


be in keeping with the royal toilet ar- 
ticles. 
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Cannot Force Utility to Operate at 
Loss. 

According to a court decision the 
New Sharon (Ia.) Public Utilities Com- 
pany cannot be forced to run its plant 
at a loss. The city contract with the 
electric light company was canceled but 
the town authorities demanded that the 
plant continue to operate. despite the 
contention of the company that its oper- 
ation would be unprofitable. The town 
authorities then went into court and 
asked that a receiver be appointed for 
the company. 

The court in its decision held that the 
town had no right to ask for a receiver- 
ship inasmuch as it was not a stock- 
holder of the company and that it could 
not compel the utility to operate its 
plant at a loss. 

{ e a 
Electrical Activities in Japan. 

A report on electrieal industries in 
Japan, prepared for the London Board 
of Trade, shows a boom in electrical 
activity in Japan. The number of new 
proposals for undertakings and exten- 
sions of existing ones has increased 
during 1910. 
way law was put in force. The object 


of this law is to enforce proper con- .- 


trol over the promotion of schemes for 
constructing light railways, and also to 
encourage the construction of such 
lines in order to connect minor cen- 
ters of trade and produetion with the 
existing lines of railway.’ The nation- 
alization of the railways has had the 


effect of checking private enterprise ìn 


this direction, while the State is un- 
able to spare funds sufficient to meet 
the demands for railway extension. 
Consequently it is hoped that this law 
will attract private capital to the con- 
struction of light railways. 

Most of the light railways use elec- 
tricity as their motive power and also 
undertake the supply of electric light. 
During the year a number of orders 
have been received for the efection of 
small plants for the supply of electric 
light, the power being generated by 
gas engines. In the industrial cities of 
Osaka and Tokio a large and growing 
demand exists for gas motors for use 
in small factories. 


In August a light-rail-.. 
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An extensive piece of electric tram- 
way work has been the change-over of 
the Lyons suburban lines from the 
direct-current to the single-phase sys- 
tem. The City Tramway Company, 
which owns the lines, found that it 
would be a disadvantage to continue 
working with direct current owing to 
the extension of the lines which was 
needed, as the feeders on the old sys- 
tem were already quite expensive. 
Owing to the good results obtained by 
the Westinghouse single-phase system, 
the company decided to adopt it for 
the new lines and to change over the 
old ones at the same time. All the 
suburban lines run into the center of 
town, but the regulations forbid the 
use of high-tension within the city lini- 
its and at the same time the city lines 
are already equipped for direct cur- 
rent, so that the new cars are obliged 
to work on single-phase current at 
6,600 volts and direct current at 600 
volts. 

The first two lines, one from Mirbel 
to Montlull of twelve miles length and 
a second, the Jons line, having now 
thirteen miles but which will be ex- 
tended to thirty-five miles, have now 
been finished. The lines are standard 
gauge and have the trolley wire’ sup- 
ported on the catenary system from 
bracket poles. A substation on the line 
receives current from the Montiers hy- 
draulic plant and this is transformed 
to 6,000 volts, fifteen cycles, by a mo- 
tor-generator. At the city limits is a 
twenty-five-foot section which carries 
no current, in order to change over 
from ‘single-phase to direct current. 
This latter. is supplied by the city feed- 
ers. On the cars is mounted a panta- 
graph trolley for the suburban lines and 
two ordinary trolleys for use within 
town. The car motors are designed to 
work either at 300 volts, fifteen cycles, 
single phase or 275 volts direct current. 
Two forty-five-horsepower motors are 
used here, and they are connected in 
series for direct current and in parallel 
for alternating current. In the latter 
Case a transformer is used and this is 
of the sixty-kilowatt oil type. One end 
8 connected to the 6,000-volt line and 
the other to the ground, as an auto- 
transformer with single coil is here 
used. Various taps allow of taking off 


By Our Paris Correspondent. 


100 to 315 volts for purposes of control. 
The controller used has three drums, 
one each for direct and alternating cur- 
rent, and a third for reversing upon 
either kind of current. The present 
lines have been in operation for some 
time past and work very satisfactorily. 
The outfit of the lines comes entirely 
from the Havre works of the Westing- 
house Company. 

In connection with the Paris Univer- 
sity there is soon to be built a Radium 
Institute which will be presided over 
by Mme. Curie and will be the center 
of researches to be made in this field. 
It is to have many unique features, and 
one of the most striking is that all the 
inside walls will be lined with a heavy 
lead covering, seeing that lead is one 
of the few bodies which cut off the 
rays of radium. The foundations of 
the building are to be laid according to 
special designs and using very solid ma- 
terials, and will run down for quite a 
distance in the ground. This is done in 
order to carry the great extra weight 
which comes on them from the lead lin- 
ing. 

What M. Dussand calls ‘‘cold light” 
has been attracting some attention in 
Paris since it was brought out before 
the Societé de Physique and other 
bodies. This, however, 1s simply an 
ingenious method of working a tung- 
sten lamp at over-voltage and as the 
lamp must be sacrificed the method 
cannot be applied in a commercial 
sense. It is, however very well adapt- 


ed for use in projection lanterns where 


a bright light is needed for an hour or 
more, and after this time the lamp 
which is a small one, can be renewed 
without much cost. Seeing that the 
tungsten lamp filament changes its tem- 
perature very quickly with the current, 
a high over-voltage can be applied at 
short intervals by using a revolving- 
contact device, and an economy of cur- 
rent is thus obtained. Owing to the 
quick change of temperature, the lamp 
is only lighted while the current is on 
and the filament is dark in the inter- 
vals, but the eye sees no difference ow- 
ing to the fact that the light impres- 
sion is continuous. The proof which 
would seem to be required for this rap- 
id rise and fall in the light of the fila- 
ment is given by the fact that such a 


lamp can be used behind a moving pic- 
ture film without needing a shutter such 
as is required otherwise, seeing that 
the successive change of the film views 
occurs during the dark intervals of the 
lamp. The writer had occasion to ob- 
serve this action at the Ducsetet estab- 
lishment, and the moving pictures ap- 
pear on the screen in the usual way, 
showing that the light of the filament 
actually varied. It follows that the 
heat given out by the lamp is much less 
than usual. 

A process for electro-plating upon 
porcelain has been applied very suc- 
cessfully in Germany and is now being 
operated on a commercial basis by the 
electro-porcelain works of Berlin, em- 
ploying the Gerbing patents. It is 
stated that the porcelain or similar body 
is given a conducting coat of graphite 
dissolved or suspended colloidally in a 
solution of an alkaline silicate. The 
metal coating obtained by the process 
is very solid, and a number of practical 
uses can be found for it. The manufac- 
turing firm has already placed on the 
market a number of porcelain articles 


f coated with silver or nickel. 


Current is now supplied very exten- 
sively for operations in the Baku oil 
region, and steam is being superseded 
for use in the wells. Two large electric 
plants are in operation at present for 
producing current throughout a wide 
district, these being the Bailor and the 
Beligorod plants. Where steam was 
used for the machines at the wells, the 
boilers were fired with crude oil, but 
it is found that electric motors are more 
economical owing to various expenses 
which come from the use of steam. An 
electric project of considerable scope is 
on foot in the Causasus region, center- 
ing at Tiflis. A foreign syndicate has 
applied to the Turkish Government for 
the franchise needed for erecting two 
electric stations of large size and these 
are to be used for supplying current to 
the mines and other industriès through- 
out the country and also for operating 
an electric railroad which is proposed 
to build from Tiflis to Vladicaucasus. 
At the same time there will be opened 
up large copper mines in the region, 
and these will serve to supply the cop- 
per which is needed for the electrical 
work. 
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Captain Brenot is carrying on some 
experiments with wireless apparatus on 
aeroplanes and has been very success- 
ful in his recent trials with an aeroplane 
fitted out with a 400-foot hanging wire 
and a complete set of apparatus. Ow- 
ing to the weight of the bracing frames 
for the apparatus, the weight was 
brought up from twenty-four to fifty- 
five pounds. The fifty-horsepower mo- 
tor of the aeroplane gives the current. 
On a recent occasion Captain Brenot 
and Lieutenant Menard sailed at a 
height of 1600 feet in the region beyond 
Versailles. and when at thirty-seven 
miles from the Eiffel Tower they could 
still send messages to that station. Ow- 
ing to a leak in the insulation, the spark 
they employed was only one-fourth of 
the standard, so that it is very likely 
that a distance of 150 miles and over 
ean be covered with the present outfit. 

The Public Works Department of 

France is taking steps to erect a num- 
ber of wireless posts on the Atlantic and 
the English Channel in order to protect 
vessels during fogs. Although the idea 
was brought out as long ago as 1900, 
at the International Navigation Con- 
gress held at Paris, it has not been rea- 
lized as yet owing to numerous difficul- 
ties which lie in the way, these coming 
from a lack of means of locating the 
posts and also the interference of these 
signals with commercial. messages. 
However, the recent experiments made 
with the Bellini-Tosi directed-wave sys- 
tem on board the ocean liner Provence, 
whose outfit we recently described, and 
since then on the French battleship 
Carnot, appear to have solved the prob- 
lem, so that the Government has now 
decided to erect the shore posts at once, 
on account of the great benefit which 
these will give to navigation. Three 
posts will be erected according to the 
present plans, and one of them will be 
located at Havre. It is intended to use 
a high-pitch musical vibration of 500 
to 700 periods per second, and a signal 
consisting of a letter representing the 
post in question will be repeated for 
ten seconds at a time. Each station 
will produce a definite musical note. 

The city and suburban tramway lines 
of Parma are now being operated by 
the Siemens-Schuckert single-phase sys- 
tem, using 4,000 volts in the suburbs 
and 400 volts inside of town. Alternat- 
ing current is used on the city section 
as well. The lines include two long 
sections running to Marzolara and Tor- 
novo, of about fifteen miles length 
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each. Two central stations supply the 
current at 4,000 volts, and this is re- 
duced for the city lines te 400 volts 
within the station itself and also in 
three substations. A transformer is 
carried on the car so as to allow of 
running the motors at different volt- 
ages. 

Following the practice which pre- 
vails in England and Belgium, Paris is 
to have a central telegraph exchange 
board, somewhat on the idea of the 
telephone exchange. This is needed in 
order to put the various towns lying 
near the city into direct communication 
as at present the practice is to receive 
the messages at Paris and then re- 
transmit them. About 140,000 trans- 
missions of all kinds per day are made 
in the central office, and nearly 60,000 
of these are re-transmissions to towns 
which in fact lie near together. When 
the exchange board is installed, such 
towns will be directly connected, and 
this will take much work off the cen- 
tral telegraph office and the messages 
will be received much quicker. 

An ‘electric hotel’’ is to be erected 
at Paris at a cost of several millions, 
following out the ideas which were al- 
ready so successful in the Electric 
House now installed there. This lat- 
ter has been designed by a prominent 
engineer, G.. Knap, and consists of a 
building in which everything is done 
by ingenious electrical devices. The 
automatic dining table is served entire- 
ly from the basement by motor-opera- 
ted devices, using a telephone and a 
periscope concealed in the chandelier. 
The present, idea is to be much extend- 
ed in the new hotel, and domestics will 
be almost entirely absent. M. Knap has 
already formed a syndicate for the pur- 
pose of building the electric hotel. All 
the rooms will be served by automatic 
apparatus communicating with the 
basement, and in addition to the former 
ones, many new devices have been pat- 
ented for the purpose. | 

| A. De Courcey. 

Paris, August 24, 1911. 

| pn os 
Hydroelectric Development on: the 

Deerfield River in Vermont and 
Massachusetts. 

Details of: the project for the hy- 
droelectric development of the Deer- 
field River, promoted by interests con- 
nected with the Connecticut River 
Power Company, were announced in 
Boston recently when the completion 
of an underwriting agreement for the 
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issuance of $3,000,000 five-per cent 


forty-year gold bonds and $750,000 


six-per-cent cumulative preferred stock 
became known. The New England 
Water Power Company has made an un- 
derwriting agreement: with a banking 
syndicate headed by Baker, Ayling & 
Company of Boston, in pursuance of 
which the bonds and stock will be is- 
sued. The work has been planned by 
Arnold B. Chace, Jr., of Providence, 
and Henry I. Harriman of Boston. 
While engineering estimates show 
that this financing should provide 
generating plant and transmission 
lines for some 25,000 horsepower, it is 
likely to be only a step in the eventual 
development of Deerfield River water- 
power rights now controlled by the 
same interests. Such developments, 
however, doubtless will be spread over 
future years, and it is figured that it 
will entail total expenditures of be- 
tween $12,000,000 and $14,000,000. 
The Connecticut River Power Com- 
pany has already sold practically its 
entire output and an immediate mar- 
ket is assured for the Deerfield River 
power to be made available by the 
pending financing. It is planned to 
eonnect the Deerfield River lines with 
those of the Connecticut River Power 
Company. 
. Initial construction will result in 
damming the Deerfield River in four 
places near Shelburne Falls, as well 
as the creation of a reservoir at Som- 
erset, where water will be impounded 
to a height of 100 feet and over am 
area of approximately six square miles. 
The ultimate development of power 
will be to a large extent in Vermont, 
the financial interests already owning 
the power sites and flowage rights nec- 
essary. Work will be commenced 
shortly both in Vermont and Massa- 
chusetts. The legislature of 1908 
granted a charter for the Vermont de- 
velopment under the name of the Wil- 
mington Power & Paper Company with 
the right to change the name of the 
corporation as the stockholders might 
desire. The name will be changed to 
the New England Power Company of 
Vermont. There will be also the New 
England Power Company of Massa- 
chusetts which will be owned by the 
same interests. Development will be 
carried ‘on.together. The storage de- 
velopment in Vermont will, of course, 
he for the benefit of both the Vermont 
developments and power and the Mas- 
sachusetts developments. 
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ALUMINUM VERSUS COPPER IN 
ELECTRIC POWER TRANS- 
MISSION. 


EUROPEAN EXPERIENCE. 


BY C. H. PALMER. 


The substitution of aluminum for cop- 
per for overhead electric power trans- 
mission has given excellent results with 
a very considerable saving and conse- 
quently quite a number of lines with 
aluminum conductors are now at work 
in Europe, many of them in Great Brit- 
ain. There is a 3,000-volt line transmit- 
ting 1,000 horsepower to collieries on 
the northeast coast; this was con- 
structed at the low cost of $2,400 per 
mile. A 3,000-volt line was ereeted by 
the English military authorities. There 
is also a 600-volt- line supplying col- 
lieries in South Wales.. Many experts 
have questioned the durability of alumi- 
num, but so far as experience goes it 
may be said to be as good as copper, as 
the hard oxide skin Naturally formed 
on the aluminum wire protects it 
against further corrosion. The precise 
origin of a considerable number of dis- 
turbances and interruptions are record- 
ed, but none are known in which diff- 
culties have been caused by the use of 
aluminum instead of copper. The econ- 
omy of original outlay by substituting 
aluminum for overhead lines is undeni- 
able, and it is not neutralized by any 
appreciable increase in the cost of the 
poles or of erection, and experience has 
Shown that no unexpected troubles due 
to corrosion need be feared. 

European experience of the economy 
resulting from the use of aluminum may 
be summarized as follows:' A hard- 
drawn aluminum wire has sixty-one per 
cent of the conductivity of a hard- 
drawn copper wire of the same size, 
therefore the former must have 1.64 
times the sectional area and conse- 
quently 1.28 times the diameter of the 
equrvalent copper wire. As the spe- 
cific gravity of aluminum wire is only 
2.71 compared with 8.95 for copper 
wire, the former will weigh slightly less 


than half the equivalent copper wire or 
eable. 


Aluminum at the present time is 
quoted at $312 per ton and copper at 
$281; the expenses for drawing into 
wire gre of eourse larger per ton for 
aluminum than for copper and the cost 
of hard-drawn wire may be taken as 
$432 per ton for the former as against 
$328 for the latter. On the basis of 
these prices it will be found that any 
aluminum cable will cost only sixty-four 
per cent of the equivalent copper cable 
so that a saving of thirty-six. per cent on 
the cost of the cable can be effected by 
the substitution of aluminum for copper. 
The value of aluminum per ton is a tol- 
erably steady one, the quotations for 
copper fluctuate within very wide lim- 
its. The value given above, $281, is a 
particularly low one and if for example 
an average figure of $312 per ton be 
taken (corresponding to about $360 per 
ton for hard-drawn wire) a saving of 
forty-one per cent on the cost of a cable 
would be effected by the substitution 
of aluminum for copper. 

In a transmission line the cost of the 
actual copper conductors may be as- 
sumed to range from fifty to seventy 
per cent of the total cost of the whole 
line, including poles, insulators and .so 
on, according to the electrical pressure 
and capacity of the line and the circum- 
stances in which it is erected. The per- 
centage is the larger the lower the pres- 
sure and the greater the capacity. It 
follows that by the use of aluminum a 
clear saving of from eighteen to twenty- 
five per cent on the total cost of a trans- 
mission line can be obained even with 
copper at the moderate figure of $281 
per ton. : 

- It is, of course, assumed that the cost 
of the pole line itself, exclusive of- the 
conductors, will be the same whether 
copper or aluminum cable be employed ; 
for while the lighter weight of alumi- 
num conductors is an important ad- 
vantage from many points of view, the 
effects of the greater surface offered to 
the wind and the lower tensile strength 
are such that the poles for an aluminum 
line constructed according to public re- 
quirements in England have to be al- 
most as strong as and slightly higher 
than those for an equivalent copper 


line. Consequently British engineers 
erecting transmission lines to withstand 
severe conditions of wind pressure, do 
not reckon upon any great saving in 
the cost of the poles by using aluminum. 

The difficulties formerly encountered 
in obtaining a satisfactory joint have 
been quite overcome by the use of the 
twisted sleeve joint; whilst troubles due 
to corrosion from galvanic action have 
been eliminated by using tie wires, bind- 
ing wires, clamps, and so. on, of alumi- 
num and thoroughly protecting from 
moisture any part where aluminum is 
in contact with another metal. The 
ultimate stress of hard-drawn copper 
wire may be taken as 54,000 pounds per 
square inch and that of aluminum as 
27,000 pounds per square inch, practi- 
eally half. While higher values are ob- 
tained for wires of small diameter of 
both metals, it is found that’ cables 
stranded from such wire give somewhat 
lower results and the above may be ac- 
cepted as-average values. It is usual to 
erect lines with a sag or pull on the 
wire, such that on the temperature fall- 
ing to a certain minimum and the wind 
pressure rising to a certain maximum 
velocity (say thirty pounds per square 
foot) the tension in the wire shall not 
exceed a certain limit, say one-fifth: of 
the. breaking. stress (in France one- 
third). The calculated strain should be 
made under the assumed worst condi- 
tions of a very low temperature, a high 
wind and a liberal allowance for snow 
or sleet all occurring at the.same time. 

Allowance should also be made- for 
the.elastic limit:of the wire, for should 
it -be subjected to a greater strain; than 
that hmit; it immediately stretches per; 
manently and though the strain is re- 
lieved, it becomes a thinner and weaker 
wire of. greater electrical’ resistance, 
The elastic limits of both copper and 
aluminum are about sixty per cent of 
their breaking stresses and it would ap- 
pear advisable, from whatever basis the 
factor of safety is considered, to allow 
a permissible maximum stress in the 
aluminum cable of half that in the cop- 
per cable. As the aluminum cable has 
a sixty-four per cent larger section, the 
actual pull along the cable under the 
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worst conditions will be only eighty-two 

per cent of the pull along the equiva- 
lent copper cable, and if, as is often 
the case, the poles or trolley are de- 
signed to withstand the unbalanced pull 
of all the cables on one side, those for 
the aluminum line will be required to 
withstand only eighty-two per cent of 
the pull which those for an equivalent 
copper line will have to bear. 

It should be remembered that the di- 
ameter of the aluminum wire is twenty- 
eight per cent greater and that the ten- 
sion due to the maximum wind pressure 
is very much greater than that due to 
the weight of the cable, especially for 
cables of small size. As a result of this 
extra tension due to wind pressure, as 
compared with a copper cable, the ver- 
tical sag of an aluminum cable must for 
the same factor of safety under the 
worst conditions be some thirty per cent 
greater than the sag of the correspond- 
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ing copper cable, even taking into ac- 
count the greater elasticity of alumi- 
num. This is due to the fact that the 
stress per square inch resulting from 
the weight alone has to be kept very 
low in order to leave a sufficient margin 
for the greater stress due to wind pres- 
sure. Further as the co-efficient of lin- 
ear expansion with temperature is 
greater in the case of aluminum, the in- 
crease in the sag in hot weather is 
slightly greater for aluminum cables 
than for copper cables. For these reas- 
ons the point of suspension must be 
somewhat higher in the case of alumi- 
num cables, if the same minimum height 
of the cable above ground is to be se- 
cured. This increase in the height of 
the poles largely counterbalances the ef- 
fect of the smaller strength required, 
with the result that the poles for an 
aluminum line cost nearly as much as 
those for an equivalent copper line. 
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Perth Amboy Plant Completed. 
The Public Service Corporation has 
completed its new power station at 


. Perth Amboy, N. J. The building is 


located at the foot of Buckingham 
Avenue and is of steel, brick and con- 
crete construction. It presents a very 
attractive aspect when viewed from 
Staten Island Sound. The initial in- 
stallation includes two turbo-genera- 
tors, each of 4,500 kilowatt rating. 
eo 
Smoke Abatement Exhibition at Man- 
chester. 

It is announced that a Smoke Abate- 
ment Exhibition will be held at Man- 
chester, England, from November 10 
to 25. The electricity department of 
the municipal corporation is actively 
in charge of the exhibition. A particu- 
lar feature of the exhibition will be 
a very complete display of electric 
heating and cooking appliances. 


Commercial Practice—Management, Rates, New Business. 


_ A Portable Electric House. 

The electrically equipped kitchen 
noted in Fig. 1 and the dining room 
and library seen in Figs. 2 and 3 show 
the electric equipment of three rooms 
of a five-room portable ‘‘Electric 
House’’ erected in Newton Center by 
the Edison Electric Illuminating Com- 
pany of Boston. This electric house is 
chimneyless and represents the height 
of electric development in domestic 
life. 

It may be stated that from the door 
bell, which rings by current from the 
lighting mains, through the hall and 
the living room, with its comforts for 
happy evenings after busy business 
days, to the dining room with its eco- 
nomical luxuries, electric switches are 


within the reach of everyone in the 
home. 


It is of interest to note that the sleep- 
ing chambers are models of comfort 
and attractiveness, and the kitchen, 
with its complete electrical equipment, 
the pantry, with its plate warmers and 
other practical conveniences, and the 
laundry, with electric washing machine 
and conveniences for electric ironing, 
make house-keeping a pleasure. 

In the garage is an electric vehicle 
and many electrical conveniences s0 
necessary to the autoist’s use, the whole 
equipment being a marvel of complete 
and efficient economy. At the front of 
this electric house is a pergola 8 feet by 
10 feet, while the major portion of the 


house is 34 feet square, providing five 


‘spacious rooms each 14 feet square. In 


addition to the rooms already men- 
tioned there is a reception room in the 
center of the cottage which makes a 
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it was being put together, so that when 
the house was moved’a few weeks ago 
from Winchester to Newton the trans- 
fer was made easily and quickly. 
After the house was assembled it was 
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FIG, 1.—KITCHEN, 


fitting entrance for the many guests 
who are welcomed there. 

This electric house is a portable 
building built in Dover and transport- 
ed from the factory on electric trucks 
to the place of its first location in Win- 
chester. The electric wiring was in- 
stalled in the sections of this house as 


completely furnished with handsome 
and luxurious furniture in keeping 
with the surroundings. The excellent 
taste that has been shown in selecting 
the furnishings would make this resi- 
dence a most attractive place, even if 


there were not the additional features 
of the electric service. 
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In the dressing room or chamber an 
electric curling-iron heater may be al- 
ways available for the comfort and con- 
venience of the hostess or her guests. 
There is wonderful comfort, safety and 
convenience in the electric heating pad 
as it never leaks, will maintain a con- 
stant temperature and can be kept at 
the head of the bed, available for any 
emergency. A sudden attack of neu- 
ralgia, or any illness, even ‘‘cold feet,’’ 


. can be corrected promptly and effec- 


tively by simply putting the heating 
pad against the spot where it will do 
the most good and turning on the cur- 
rent. This electric house is provided 
with many other electric devices and 
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ELECTRICALLY ILLUMINATED 
SIGN ADVERTISING.: 


BY L. D. GIBBS. 


We all know that volumes have been 
written—no matter whether we have 
read them or not—on the subject of ad- 
vertising. Enough papers have been 
read to make several volumes. And ev- 
ery man who has written has shown his 
true modesty with an apologetic remark 
to the effect that he really did not believe 
he had anything new to offer. Never- 
theless, we all straightway proceed to of- 
fer something. 

One reason why there have been such 
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boy in the story. He was taken along 
busy Broadway to see the signs and 
bright lights, but he made no comment 
until he reached one of the cross-town 
ear lines where he waited several min- 
utes to look at the novelty of a horse- 
drawn street car. For that twelve-year- 
old boy our commonplaces of yesterday 
were the novelties of today. 

The great contrasts in the development 
of electric sign advertising may be noted 
by a trip through the side streets or the 
slums of our larger cities. We step from 
the brilliantly lighted thoroughfarces 
with their tremendous signs, where 


floods of light roll along the streets into 


the regions where little signs cast a fee- 


FIG. 2.—DINING ROOM. 


their combined comforts will make 
the home happy. 

t ——e 

Street-Car Advertising in Boulder. 

The Northern Colorado Power Com- 
pany, which supplies electric current to 
a number of towns in the northern por- 
tion of the state, is making use of the 
street cars for advertising in its cam- 
paign to increase the use of current- 
consuming devices. In the city of Boul- 
der, a piece of canvas is stretched on 
the side of the car, and bears the in- 
scription 

FREE TRIAL 
ELECTRIC IRON. 
PHONE BOULDER 32. 

It is realized that if customers can 
be induced to try an electric iron once, 
a large proportion of them are certain 
to remain permanent users. 

~eo 

New Australian Submarine Cable. 

The Pacifice Cable Board has been 
authorized to lay an additional sub- 
marine telegraph cable between Aus- 
tralia and New Zealand. 


rapid strides in advertising is that every 
advertising man is a crank on at least 
one phase of the business. Most of us 


are mild-mannered, harmless cranks, but . 


the very fact that on some line we think 
our way is the best makes us ready to 
stick up for and defend our ideas. When 
we begin to defend we dig up the points 
from all sides and we are bound to im- 
prove our methods, we are certain to in- 
crease our own knowledge of the sub- 
ject and the result is steady growth, for 
I know that, cranks though we may be, 
we want to improve our own work as 
well as that of our associates. 

Electric sign advertising, of course, in- 
cludes a marvelously wide field of activ- 
ity. We can scarcely realize that what 
we now regard as feeble and ineffectual 
attempts to catch the eye with the little 
incandescent lamp were once samples of 
marvelous advancement in electric busi- 
ness-getting. It makes us pause when we 
think of the point of view of the little 


1 Abstract of a paper read before the Boston 
Meeing of the Outdoor Advertising Section of 
the Associated Advertising Clubs of America. 


FIG. 3.—LIBRARY. 


ble light and a few panes of colored glass 
make almost hopeless attempts to attract 
attention. 

I think we are quite likely to narrow 
the field of advertising by electric lights, 
to signs with reading on them or with 
some peculiar flashing designs, but as a 
matter of fact everywhere a light glows 
we can find a call. The little light that 
burns over the doctor’s or the undertak- 
er’s doorbell, the red lights burning in 
the theaters or the convention halls over 
the word ‘‘Exit’’ and some other 
lights—in drug stores, in front of po- 
lice stations, over fire alarm boxes 
and elsewhere all carry a message. 
The little hash-house on a side street 
may have its sign ‘‘Cafe”’ or ‘‘Lunch,”’ 
or even may rise to the dignity of ‘‘ Res- 
taurant,’’ but it is calling for business 
in its feeble way. 

The field is so large that it is wan- 
dered into from every side with vary- 
ing successes. There are small trans- 
parencies for the small stores, cheap 
signs illuminated by the reflected light 
of one lamp for the small advertiser 
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who may, however, get into the na- 
tional field some day; and there are 
the gallopmg horses, the foaming beer 
steins, the billiard games in operation 
and so on up through the scales of size 
and cost to dizzy pomp avons £ color 
and design. ) 

I have no actual Avires upon eich 
to base my deductions; I have not been 
able to .check my theories with so- 
called ‘‘results,’’ but I believe that at 
least one form of advertising value of 
electric signs increases in geometrical 
progression as the cost of constructing 
the sign increases; that is power to at- 


tract attention. That means that a` 


sign‘ costing $10 may be expected to 
attract the attention of 40 people in a 
given time, while one costing $100 may 
be expected to attract the attention of 
1,600 peoplé. This assumption, of 
course, is made with the understanding 
that both signs are displayed in locali- 
ties frequented by a sufficient number 
of people to make the comparison a 
fair one. 

This does not mean, however, that 

the forty people in one case and the 
1,600 in the other are attracted with 
sufficient power to bring sales, but is 
simply my idea of what such signs can 
do, in catching the eye. A man may 
easily be attracted by the light or the 
design of a sign and not carry the im- 
pression away with him of what the 
sign is for. 
- [ do not believe that a sign costing 
$10 put in a locality that is large 
enough to make a $100 sign effective 
will have much, if any, commercial in- 
fluence. It might possibly attract the 
commercialized attention of one per- 
son. The $100 sign, however, may be 
reasonably expected to exert a com- 
mercialized influence over at least ten 
people. 

Above these costs I believe the pro- 
portion of attention-compelling influ- 
ence will increase in much greater pro- 
portion to the outlay. Above the $100 
figure I believe the advertiser gets the 
value of increased dignity of construc- 
tion and design. He gets more pro- 
nounced detail; he gets better color 
schemes and more of them, and such 
signs are consequently more attention- 
compelling. 

Another important point with = the 
more expensive signs; they surround 
the commodity advertised with a cer- 
tain dignity; they give the product 
“olass.”’? Expensive construction for 
signs to advertise cheap products is by 


no means a poor investment. Several 
kinds (of -what:are claimed to be ex- 


‘cellent brands) -of-beer and other li- 


quid refreshments sell over the bar at 
very low prices, but hundreds of thou- 
sands of dollars are spent in the con- 
struction of remarkably attractive 
signs to advertise the delights of these 
beverages. :A consumer likes.to know 
that the .things he eats, drinks and 
uses are dignified with big places in 
the advertising world. 

Some kinds of display advertising 
are distinctly connected with particu- 
lar commodities and lines of commer- 
cial activity. No man need look a sec- 
ond time at the four-armed contriv- 
ance revolving red, white, blue and 
green incandescent lamps before his 
face. It is in an-optical shop, and ten 
to one it is a cheap shop at that. The 
sign with the so-called rat running 
around the edge, nine times out of ten 
calls attention to a second-hand cloth- 


ing store, a ticket scalper’s office, a- 


small theatre or some cheap brokerage 
establishment. | 

I am somewhat surprised that the 
pawnshops have not yet awakened 
to the fact that they. could hollow the 
wooden ‘‘gold’’ out of their three-ball 
signs and make them lustriously incan- 
descent at night by inserting incandes- 
cent lamps. . 

To my mind the bigger the sign, if it 
holds to lines of dignity, the bigger 
must be not only its attention-compel- 
ling capacity but its selling capacity. 
The trouble with so many of our great 
signs today is they are too intricate; 
the designers have lost sight of the 
fact that to enable the mind to receive 
any lasting impression the object 
viewed must remain quiet for a second 
or two at least. 

This is the one criticism that may be 
made of several of the biggest and most 
fanciful signs in the country today. 
The observer is grabbed and carried 
along by the sense of restlessness, the 
hurried rush and tear of the whole dis- 
play; his powers of observation, and 
consequently, his mental impressions 
are impelled to such a pace that when 
the reading or selling talk comes on 
he jumps it practically without 
thought. We must at no time forget 
that the simplest things are usually 
the most foreeful and likely to make 
the most lasting impression. 

The ordinary — bill-board sign, 
equipped with a single 


inexpensive 
hood reflector properly 


arranged to 


give complete illumination over the 
reading surface, has an attention-com- 
pelling and a commercializing value far 
in excess of the expectations of most 
people. Its value in all ways is cer- 
tainly far and away greater in propor- 
tion to-the outlay than can be claimed 
for. great numbers of our so-called 
unique flashers. It has a two-fold ad- 
vantage of being able to do full duty 
during daylight hours and then with 
the light reflecting upon it it has re- 
markable attracting power during the 
night hours. 

It would seem as though illuminated 
signs of this kind read easily in the 
daytime, and even more readily at 
night, would be utilized much more by 
national advertisers. Of course the 
public lighting companies are glad to 
have the business that comes to them 
in the operation and lighting of the 
big novelty sign. They would be 
equally ready, however, to further the 
development of the ordinary illuminat- 
ed bill-board sign business. It is a 
simple way of reaching the public at a 
time when they least expect it. 

The illuminated board signs of Bos- 
ton are excellent commercializers, Ex- 
perts in other lines of advertising take 
their prospects to study the crowds and 
see how particular lines of advertising 
attract. It is only necessary, if you 
choose to investigate the subject, for 
you to watch people passing along a 
thoroughfare that has illuminated bill- 
board signs. I have seen people ab- 
sorbed in books and newspapers turn 
to look at lighted bill-board signs and 
they had the pleasure of seeing all 
there was to be seen of them in a brief 
glance. 

The trouble with many!of our flash- 
ing signs is that they take too long to 
tell their story and paradoxical as it 
may seem they tell it too quickly. 

Few people realize today what the 
iNuminated sign advertising business 
has done to brighten our streets and 
turn our city nights into day. Every- 
where one turns are the lights—in 
windows, over doors, in the street 
lamps, in the signs extending over the 
sidewalks and in the great signs pro- 
jecting above the buildings into the 
heavens from the horizon of night. 

All these developments of our adver- 
tising ability are not only guiding peo- 
ple towards the markets of the world 
but they are leading them on their 
journeys through highways of commer- 
cial light. 
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A Photograph with a Moral. sign and building lighting. No ad- 
In the accompanying illustration is vertisements appear, the object of the 
shown a poster, made from an actual booklet being to boost the town by 
photograph, that is being used in the picturing its progressiveness. 
electric-vehicle campaign of the Edison | ee gg 
Electric Illuminating Company, of Bos- Lighting Rates in Johnstown Reduced. 


ton. As will be seen, photographs have Voluntary reductions in the electric 


been taken of all of the horse-drawn lighting and power rates eharged by 
vehicles and gasoline automobiles for- the Fulton County Gas & Electric Com- 
merly in the service of the Edison Com- pany in the cities of Johnstown and 
pany and these were grouped in our Gloversville, N. Y., to take effect Sep- 
photograph with the Boston Common tember 1, so as to apply to bills render- 
as a background. . ed on and after October 1, 1911, are 


maser 
SY on S ag i. piroro : 


s.w 


Four Acres 


Ce 


oF HORSES ‘had Gable CARS 
: REPLACED BY 
ELECTRIC VEHICLES 


TheEdison Electric [llumrating Co. of Boston is Replacnsutth Electric 
Vehicles All of tts Present Equipment - 


-The 114 Horse Drawn Vehicles and 39 Gasoline Vehicles 
as Pictured Here on Boston Common ~- 


POSTER OF BOSTON EDISON CCMPANY. 


l The original is four feet square and made in an application by that com- 
it Is displayed in the company’s elec- pany to the Publie Service Commission, 


tric appliance exchange window where The rates for lighting are reduced 
It 18 attracting a great deal of atten- from 5, 8 and 10 cents per kilowatt- 
ton. | | hour to 4 and 9 cents per kilowatt-hour, 
| +> depending upon the amount used by 
Boosting Oklahoma City. the consumer. The minimum bill of 


The Oklahoma Gas & Electric Com- this company for electric lighting re- 
pany, Oklahoma City, Okla., one of the mains at fifty cents per month. Elec- 
H. M. Byllesby & Company proper- tric power rates under the new sched- 
ties, is distributing a booklet contain- ule will be from 1.5 to 9 cents per kilo- 


P a series of night photographs of watt-hour instead of 2.5 to 10 cents per 
wne ety, Showing the extent of street. kilowatt-hour. 


Central-Station Service Supplied to 
Denver Mint. 

Government buildings have, as a 
rule, been providėd with their own 
light, heat and power plants instead 
of relying on central-station service. 
The United States mint at Denver, 
Colo., was provided with an excel. 
lently equipped isolated plant at the 
time of its erection several years ago. 
A few months ago the Denver Gas & 
Electric Light Company convinced the 
mint officials thai it Gould supply the 
electric light and pv(¥er demands of 
the mint more ecohotmieally and relia- 
bly than the isolated plant could do. 
The latter was therefore shut down 
and central-station service installed. 
Perfect satisfaction has resulted from 
the change. The connected load con- 
sists of a total of 708.5 horsepower in 
motors and 1,500 tungsten lamps. 

| —y eee 

Electrical Business in Italy. 

In Italy during the past year twenty- 
one new electric companies were 
formed with a capital of 14,000,000 
lire, two of them with capitals of 3,- 
000,000 and 2,000,000 lire respectively, 
four of 1,500,000 lire each, six with a 


.capital varying from 250,000 to 600,- 
- 000 lire, and nine with less; thirty-two 


existing companies increased their cap- 
ital. Only four companies with a capi- 
tal of barely 3,000,000 lire went into 
liquidation, and four others reduced 
their capital; but the companies which 
dissolved or liquidated were taken 
over or joined others. On the whole 
an additional sum of 50,000,000 lire 
was invested in electrical industries. 
Of the 118 companies engaged in these 
industries, fifty paid no dividends, but 
they were mostly of recent formation; 
nearly all the other companies declared 
the same dividends as in previous 
years, and not a few increased them. 
Of the twenty-two companies produc- 
ing or selling: electrical - material, 
eleven paid no dividends, but some of 
these are branches of. foreign firms. 
Of the eleven telephone companies, five 
paid no dividends, but some of them 
did not pay any in preceding years.— 
Electrical Engineer. 


| Chicago Telephone Returns. 

The Chicago Telephone Company 
has paid to the eity $159,461 as three 
per cent of gross receipts of the com- 
pany for three months ended June 30, 
an increase of $10,920 over preceding 
months and $14,920 over last year. 
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MISCELLANEOUS LAMP CHARAC- 
TERISTICS.'—II. 


BY M. TAPPLEY. 


The ideal rating for lamps of every 
kind would include a polar diagram of 
candlepower distribution and the mean 
horizontal, mean hemispherical and 
meant spherical candlepowers of the unit, 
tegether with a sufficient explanation of 
the conditions under which these were 
determined. Such a complete rating can 
hardly be generally expected as yet, 
though many makers—particularly of 
are lamps—closely approach it. 

The advisability of substituting a 
wattage for a candlepower rating has 
been widely discussed (especially in con- 
nection with metallic-filament lamps), 


FIG. 1.—AGING OF INCANDESCENT GAS MANTLES. 


and though the addition of the wattage 
to the candlepower rating would be ex- 
tremely valuable in all cases, it is hardly 


desirable to allow its substitution for the, 


latter. 


An interesting attempt to obtain a rat- 
ing figure, which should indicate the illu- 
minating value of arc lamps, was inau- 
gurated by the National Electrie Light 
Association (America) in 1908. The rat- 
ing number of any particular are was 
defined to be the ratio of 250 feet to the 
distance at which a sixteen-candlepower 
lamp would give the same normal illu- 
mination (as given by the are at 250 
feet). This rating does not take account 
of the polar distribution of the lamp, 
and might easily rate unfairly such 
lamps as the intensive gas burner, the 
American Nernst lamp, the Jandus are, 
and others in which a special distribu- 


1 Abstracted from the Electrical Revictc, Lon- 
don, July 21 and 2%, 1911 
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tion suitable to particular services is de- 
liberately arranged. While inferior to 
a mean hemispherical candlepower or 
mean spherical candlepower rating— 
particularly if the latter be accompanied 
by a typical distribution: curve—the N. 
E. L. A. rating has the merit of simplic- 
ity, and should certainly be employed 
in preference to the old arbitrary ‘‘nom- 
inal candlepower’’ ratings. 
Candlepower of .Units—This is, of 
course, largely determined by the can- 
dlepower desired in various applications, 
yet more or less standard candlepowers 
have been evolved to suit convenience of 
manufacture and utilization: candle- 
powers, that is, which are employed to 


a far greater extent than those of inter- 
mediate value. Working on a current 
basis, the mean hemispherical candle- 
power of various arc lamps is much, as 
follows, the lower limit being approached 
by alternating-current and the upper 
by direct-current lamps :— 


Mean hemispherical 

_ candlepower 

” per ampere. 

Open arcs, pure carbons......... 50—100 

Inclosed arcs (pure carbons). 60—120 

Flame arcs, white N 
Flame arcs, yellow 
Aging, Burning Hours, ctc.—It is 
well known that gas mantles and electric 
filament lamps deteriorate in candle- 
power as they grow older; this deca- 
dence is generally referred to as aging. 
There will clearly be a critical state 
of decay—varying with the initial cost 
of the lamp, its wattage and the price 
of energy—at which it would pay to 
discard the lamp (or mantle) in favor 
of a new one; the cost of renewal being 


balanced by the increased light ob- 
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tained. This ‘‘economical life’’ is 
merely that which gives a minimum 
average cost per candlepower-lour, al- 
lowing for all renewals, etc. 

In the case of carbon-filament lamps, 
the deterioration is comparatively rap- 
id, and usually, after some 800 to 1,000 
burning hours, the candlepower of the 
lamp has fallen some twenty per cent 
below its initial value, and the ultimate 
life of the filament being (frequently) 
still far distant, it nevertheless pays to 
scrap the lamp on the above grounds. 
The life of a gas mantle is, however, so 
very ee that it does not pay to 
seek a ‘‘smashing point’’; the consid- 
erable drop in candlepower which oc- 


2.—AGING OF ELECTRIC INCANDESCENT LAMPS. 


curs as the mantle ages (see Fig. 1) is 
mainly confined to a very rapid deca- 
dence occurring in the first 100 or even 
50 hours of life—a fact which further 
discounts the advisability of any delib- 
erate smashing. On the other hand, 
the life of the metallic-filament lamps, 
though still less than that of carbon- 
filament lamps where low-candlepower, 
high-voltage units are concerned, has 
been so far extended that the necessity 
for discarding must be considered. It 
is found, however, that the decadence 
in candlepower is so small in the case 
of many metallic-filament lamps (see 
Fig. 2, which is, however, unduly severe 
on tantalum lamps) that, in view of the 
high cost of renewals, most lamps of 
this type are best ‘‘burnt to destruc- 
tion,” i. e., run till failure occurs. 
Experiments with the latest metallic- 
filament lamps have shown that after 
1,500 hours’ life the candlepower may 


as. —— eP 
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be only three to four per cent below its 
initial value, and to detect such a deca- 
dence at all clearly requires consider- 
able care in testing. Photometric er- 
rors of two to three per cent being quite 
common, the mere margin of experi- 
mental error might lead to the rejection 
or retention of a  wmetallic-filament 
lamp many hours too soon or too long 
respectively. 

Tungsten m tallic-filament lamps and 
incandescent gas mantles may well be 
used till they fail naturally, but car- 
hon-filament lamps may economically 
be replaced after their candlepower 
falls to, say, eighty per cent of its ini- 
tial value. Tantalum lamp“ on direct 
current may be rejected when their 
eandlepower falls to, say, eighty-five 
per cent of its original value, but on al- 
ternating-current circuits they should 
be burnt to destruction. In many in- 
stances, however, glow lamps, even when 
deteriorated as above, give ample light 
for the purpose required, and in such 
cases it would be absurd to deliberately 
scrap the lamp. 

Where minimum cost per candlepow- 
er-hour is to be attained, ‘‘scrapping’’ 
may be practised under the above limi- 
tations, but where the desideratum is a 
maximum number of ‘‘sufficient light- 
hours’’ for a given expenditure, lamps 
(so long as above the critical sufficient 
candlepower) should be used till nat- 
ural failure occurs. In many cases, 
lamps discarded from situations subject 
to the first requirements van be utilized 
in those coming under the second. 

The deliberate discarding of lamps, 
particularly by users not possessed of 
photometric or other means of judging 
luminous decadence and cognizant of 
the peculiarities of various types, is a 
practice to be adopted with extreme 
caution. 

The working life of gas mantles is 
usually about 350 hours; of ecarbon-fila- 
ment lamps 800 to 1,000 hours, and of 
metal-filament lamps till breakage oc- 
“urs—a somewhat indeterminate and 
chance-governed period, usually vary- 
Ing from 800 to 1,200 or even 2,000 
hours. 

Though arc lamps, of the carbon or 
flaming types, are free from any deca- 
dence in candlepower, this immunity 
must he balanced against the cost of 
oe and supplying their carbon 
peat The burning hours of 

Ps can be almost indefinitely ex- 


tended by the use of magazines contain- 
ing spare carbons, but for single-carbon 
lamps, which are still the most common- 
ly employed, 10 to 15 burning hours are 
usually obtained in open-are types, 10 
to 12 hours in flame lamps and 100 to 
150 or even 300 hours in inclosed 
lamps. In the case of inclosed ares it 
is not advisable to go above 150 burning 
hours, since the globe becomes very foul 
if left longer unattended, and when 
opening the lamp for cleaning pur- 
poses it is a simple matter to re-car- 
bon its holder. 

The candlepower of the Cooper Hew- 
itt mercury are lamp falls to about 
seventy-five per cent of its initial value 
after 1,000 burning hours (mainly 
owing to a gray film deposit inside the 
tube) while the quartz pattern has a 
guaranteed life of 1,000 hours with in- 
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operate or destruction. The candle- 
power of filament lamps is very suscep- 
tible to voltage changes, and in general 
the relationship between these quanti- 
ties may be expressed by an equation of 
the type— 
C.P=K vy" 
where C.P.—candlepower; K = con- 
stant; V == terminal volts; and n is an 
index having the following values for 
various materials (almost independent 
of the actual filament size.) ; 
Normal value of n nat 


over commercial abnormally 
voltage ranges low voltages*® 


Ordinary carbon ....., 6.0 T —8 
Metallized carbon ..... 5.0 5 —6 
Tantalum .............. 3.5—4.0 4 —4.5 
Osmium ............... 3.5 —~4.0 4 —6 
Tungsten .............. 3.5— 4.0 3.5—4 


— 


*Say 20 per cent below normal, but filament 
still incandescent. 


Ordinary are lamps require compar- 
atively close voltage regulation for 
their satisfactory operation; a certain 


VOLTAGE AND CURRENT CHARACTERISTICS. 


Voltage across 


Current, Remarks, 
Lamp. Arc.*® Terminals.t Amperes. 

, Miniature arcs are being 
Open carbon arc........... 35-40ł about 50 replaced by metallic-fil- 
Inclosed carbon arc....... 70-S0t about 100 5 to 10 ament lamps: 6-7 amp. 
arcs popular in America. 

“Carbone” arc............ 90-95 100-120 10 Usual size. 

§ to 10 and 

Flame (impregnated)..... 30-40 40-50 10 to 20 Two usual ranges of size. 


Comparable with in- 
closed rather than with 


Magnetite................. 60-65 90 
Titanium.................. 50 60 H RANE 
Cooper Hewitt mercury... about 30 50 
Guari mercury Sae Ra 200 san 10 Three usual sizes. 
Quartz mercury running... 180 200 3.5 K 
Moore tube................ ats 10,000- 0.3 
12,000 
Filament lamps— Amperes 
perc. p 

coe fara ee a por 100 0.040 

arbon (at 2% w./c.p.).... er 100 0.025 100 volts chosen f = 
Metallic (at 1% w./c.p.)... ee 100 0.015 plicity and ease of Con: 
Metallic (at 1 w./c.p.)..... wee 100 0.010 version. Current varies 
Nernst (at 1 w./c.p.)...... 100 0.010 inversely with voltage. 


*This voltage amounts almost to a physical c 


Onstant in each case. 


*This voltage may be varied to suit supply and circuit arrangements, 


tLower voltage generally required on a.c. tha 


is allowed for series than for parallel running. 


appreciable deterioration. Owing to 
the high cost of both these types, they 
should be used till natural failure oc- 
curs and then returned to the makers in 
part payment for renewals. 

The Moore lamp does not appear to 
age appreciably, but its breathing valve 
and phosphorus chamber require over- 
hauling and replenishing once in one or 
two years, the tube itself. being in- 
spected, cleaned and blown through at 
the same time. Those tubes employing 
carbon dioxide require more frequent 
attention. 

Supply Characteristics—The most 
important supply characteristic, where 
electric lamps are concerned, is the volt- 
age applied to the lamp terminals. Few 
lamps can stand variation in the latter 
without serious change in efficiency 
and candlepower and even refusal to 


n on d.c. circuits; also a lower terminal voltage 


eritical voltage (for mercury ares, 13 
volts; magnetite arcs, 30 volts; carbon 
ares, 36 volts) must be exceeded, but ex- 
cessive pressures must be avoided or 
the automatice feeding coils will give 
long, unstable and inefficient ares. The 
actual average voltages required by 
various ares are shown in the accom- 
panying table, and, though small varia- 
tions produce a less evident effect than 
is the case in filament lamps, the rated 
supply voltage should be adhered to as 
closely as possible. 

Tube lamps employing a mercury are 
need a tilting device to strike the are 
mechanically or a momentary high-ten- 
sion discharge to complete the eircuit ; 
thereafter a certain critical voltage 
must be exceeded, but (in the case of 
the mercury arc) the maintenance of 
the rated current flow is the important 
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facter eentrolling the- -efficiency of the 
lamp, the voltage required varying with 
the. temperature of the tube. Like 
other: arcs, the mercury lamp requires 
a ballast resistance. In the case of the 
quartz lamp, the different voltages re- 
quired during starting and normal run- 
mng are automatically obtained by 
using an iron ballast résistance. Instead 
‘of running the latter permanently at 
near red heat (as in the Nernst lamp), 
it is run thus only during starting; its 
high resistance then absorbs 130 volts, 
‘but as the lamp heats up, its own resist- 
‘ance rises, cuts down the current flow- 
ing, and thus enables the iron ballast 
to cool and absorb, by its then much 
lower resistance, only about 14 volts. 
The Moore lamp is essentially a high- 
voltage type, and, requiring about 10,- 
:000—12,000 volts at its terminals, is na- 
turally supplied through a step-up 
-tranformer from 100 to 200-volt alter- 
nating-current mains. The terminal 
‘voltage doubtless affects the efficiency 
.of the lamp, though to just what extent 
appears uncertain. a 
The usual current capacities of vari- 


-ous lamps are also included in the table 


as a matter of interest and, in some 


-eases, importance. No special comment 


is needed on these figures. 

Frequency.—The highest frequencies 
usual on commercial supply circuits (say 
150 cycles per second) have no adverse 
effect on the efficiency or working of 
electric lamps; on the other hand, if the 
frequency falls much below 30 cycles 
per second, flicker is almost certain to 
be noticeable in the resultant illumina- 
tion. This is so intolerable that 25° cy- 
eles per second forms the lowest fre- 
quency at which the lamps at present 
ım use can be operated (apart from any 
inherent -properties of the lamp). 

There appears to: be little advantage 
in working at frequencies above 60 or 
100 cycles per second, and, indeed, al- 
ternating-current are lamps, however 
carefully constructed, are liable to oper- 
ate noisily on circuits of higher fre- 
quency than. say, 70 cycles per second. 
Filament lamps are necessarily (owing 
to the frequencies available), but with- 
out harm, often worked at 100, 120 or 
150 eveles, and the mereury are may be 
operated on such eircuits, though a 
lower limit is usually desirable. 

From 50 to 70 eveles per seeond thus 
appears to be a convenient frequency 
for lighting ecirewits in general. and 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


particularly for ares (open, inclosed and 
flame) and Moore lamps. 

Power-Factor—lIt is not generally 
realized how considerably a purely 
lighting load may depart from unity 
power-factor (on  alternating-current 
supply). The power-factor of filament 
lamps is practically 100 per cent, but 
few arc lamps have a higher power- 
factor, terminal to terminal, then 85 
per cent, or rarely 90 per cent, while in 
many instances this figure falls to 70 
per cent; the power-factor of the are 
itself is usually 85 to 90 per cent. In 
general, 80 per cent may be assumed for 
the power-factor of the whole are lamp, 
and 90 per cent for that of the are 
alone. The power-factor of a mercury 
are is from 80 to 85 per cent, while 
that of a Moore tube may be 90 per 
cent or more. Needless to say, these 
facts must be allowed for in the layout 
of any arc-lighting scheme: 


f —___s-o__— 


Incandescent Gas Mantles. 
The discovery made some little time 


ago that ramie is much more effective 


than cotton for the construction of in- 
candescent gas mantles, because the 
separate fabric of the yarn employed 
remains fairly wide apart and presents 
a larger glowing surface, has led to an 
increased lamp efficiency. It is now 
reported, according to the Journal of 
the Royal Society of Arts, that expe- 
riments with artificial silk show that 
the fibers of this material maintain 
their individuality to an even greater 
extent than ramie, and the mantles 
themselves are said to be much more 
elastic, supple, and durable. The 
Deutsche Gasgliihlicht Company has 
been doing a great deal of research 
work on these lines, and intends short- 
ly to place a new mantle on the mar- 
ket, the essential difference of which 
from existing types ltes in the fact that 
it is made of artificial silk. It is es- 
pecially adapted ‘for ‘street lighting, 
and for all purposes where high-pres- 
sure gas is employed. 

4 

Electric Lamps Per Capita. 

There are in Boston the equivalent 
of 1,232 sixteen-candlepower electric 
lamps per 1,000 of population, in New 
York 859, in Chicago 730, and in San 
Piane 660. European cities show 
much smaller figures, St. Petersburg 
having 440; Vienna, 246; Paris, 185, 
and London, 184. 


Vol. 59—No. 11 


Illuminating Gas from Sewerage. 

The municipality of Brünn, Austria, 
has decided to filter the town sewer- 
age and to distil the solid residue for 
obtaining illuminating gas. Analyses 
made at different periods from 1906 to 
1909 show that at Brünn one cubic 
meter (220 gallons) of sewerage yields 
on an average 1,666.4 grams (3.7 
pounds) of solid residue. The yield in 
gas of the latter amounts to 23.8 cubic 
meters (480 cubic feet) per 100 kilo- 
grams (220 pounds) of solid residue; 
the gas has a calorific value at least 
equal to that of coal gas, and gives a 
better light than the latter. 

l — eneo 

Electrical Exports for July. 

The Bureau of Statistics of the De- 
partment of Commerce and Labor, 
Washington, D. C., has issued its 
monthly summary of the ımports and 
exports of the United States for the 
month of July. From these statistics 
the following data relative to the ex- 
ports of electrical products are ob- 
tained. 

The figures for July are disappoint- 
ing. A falling off occurred in both 
appliance and machinery exports, not 
only compared with the preceding few 
months, but even as compared with the 
corresponding month a year ago. This 
is shown by the following comparative 
data: 

Electrical Electrical 


Month. Appliances. Machinery. Total. 

July, 1911....$707,214 eee 715 $1,291,929 
June, 1911.... 884,839 825,091 1,709.930 
July, 1910.... 839,059 745,419 1,584,478 


The principal countries to which 
electrical products were sent in July 


‘and the value of these shipments was 


as follows: 

Electrical Electrical 
Countries. _ Appliances. Machinery. 
United Kingdom .......... 61,856 $ 96,500 
Canada 665.454 04asercwisn ee en- 266,075 135,416 
Mexico 264 2. Sios tees cece ees 30,699 74,097 
Cuba esr Oceans a ee eae 53,465 4,781 
Brazil 625 40ceae teens e aS 131,232 61,881 
Japan ....sssssssseseserese 22,564 32,111 

\ ——e 


Coal Production Breaks Records. 

For the first time in the history of 
the United States, the coal mines of 
the country in 1910 were credited with 
an output exceeding half a billion short 
tons, the combined production of an- 
thracite, bituminous coal, and lignite 
having amounted to 501,576,895 short 
tons, with a spot value of $629,529,745. 

ee 

Exports of Copper. 

= Exports of copper for the week end- 
ed August 31 were 6,303 tons. Since 
August 1 the amount given is 27,893 
tons, as compared with 2T, ,976 tons for 
August last year. 


September 9, 1911 


TELEPHONE CABLE TRANS- 
MISSION.: 


BY JOHN B. ADAMS. 


It is my purpose in presenting this 
paper, to place before telephone men 
reliable and practical information re- 
lating to cable transmission, specifica- 
tions and manufacture, which, it is 
hoped, will prove of value to them in 
solving transmission problems. There 
have been issued pamphlets and cata- 
log literature, purporting to treat the 
question of transmission: of telephone 
currents in cable, along practical lines, 
but these unfortunately contain funda- 
mental statements, which, to any one 
conversant with the present-day prin- 
ciples of the art, are known to be er- 
roneous, and the formula expressing 
the loss in transmission is so misstated 
as to lead to entirely erroneous con- 
clusions and results. 

TRANSMISSION, 

The factors which determine the 
transmission efficiency or talking value 
of any circuit, are resistance, capac- 
ity, inductance and insulation. As ap- 
plied to a telephone circuit made up 
of two copper conductors of equal 
size, insulated with dry paper, twist- 
ed together and _ inclosed in a lead 
sheath, as a pair of conductors in or- 
dinary telephone cable,, it has been 
found as a result of actual transmis- 
sion tests and’ measurements, that the 
inductance and leakage are so small 
compared with the resistance and ca- 
pacity, as to be entirely negligible in 
their effect on the transmission. 

The loss of volume in transmission, 
or attenuation of the current, as it is 
called, in a telephone-cable circuit, is 
therefore dependent only upon the re- 
sistance and capacity, and the loss may 
be stated as being proportional to the 
square root of the product obtained by 
multiplying the resistance of the loop 
in ohms, by the. mutual capacity in 
farads: i. e. Loss=K \/R\/C in which 
R. is the loop resistance, C the 
mutual capacity and A a constant as- 
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1 Abstract of paper read at the Boston con- 
vention of Association of Railway Telegraph Su- 
Perintendents. From Telegraph and Telephone Age. 
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sumed as equalling the average fre- 
quency of the voice currents. 

As an example, in the calculation of 
transmission losses in cable, suppose 
it is required to find which of the fol- 
lowing cables will give the least trans- 
mission loss per mile, and also the 
length of each cable which will give 
the same loss or the same volume of 
transmission : 


Cable Cable 
No. 1 No. 2 
Conductors, gauge B. & S.......... 19 22 
Resistance, ohms per mile loop.. 86 172 
Mutual electrostatic capacity....... ‘0. 075 0.075 


` Applying the formula for transmis- 
sion loss as above stated: 

Loss in cable No. 1 = 

K V 86 X 0.075 = 2.54 K 
Loss in cable No. 2 = 
K V 172 X 0.075 - 3.59 K 

Therefore, the loss in cable No. 2 
is 3.59/2.54 or 1.41 times as great as in 
cable No. 1 or, with the same 
eapacity, 1.4 miles of No. 19-gauge ca- 
ble will give the same volume of trans- 
mission, i. e. the same talking eff- 
ciency, as one mile of No. 22-gauge 
cable. This result has been confirmed 
by a large number of transmission 
tests. With the formula for loss in 
telephone cable, incorrectly stated as 
being proportional to the simple prod- 
uct of resistance and capacity (the old 
‘CK R law”), the loss in the No. 22- 
gauge cable would. be twice that for 
the No. 19-gauge cable, a result which 
has been proven to be entirely incor- 
rect by actual test. 

TRANSMISSION STANDARD, 

In calculating values of telephone 

transmission, it will be found conven- 


ient to adopt some standard for trans- 


mission loss,. i. e., some unit of loss 
in terms of which the losses in any cir- 
cuit can be expressed. - In the absence 
of any accepted name for such a unit, 
a standard of this description which 
has been quite generally adopted by 
telephone engineers in this country, 1s 
a cable having a resistance of 88 ohms 
per loop mile (44 ohms per conduc- 
tor mile), and a mutual electrostatic 
capacity of 0.06 microfarad per mile, 
with no inductance and no leakage. 
This is known as a standard cable and 
losses expressed in terms of this unit 
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are referred to as losses in miles of 
standard No. 19-gauge cable, or sim- 
ply miles of standard cable. 

As an example of the use of this 
standard, in calculating losses, sup- 
pose it is required to find the relative 
talking efficiency of the following cir- 
cuits: 


Loop Mutual 

Resistance Capacity 

Gauge. per Mile. per Mile. 
E E E A EREE 21.5 0.07 
TOi NI E ee 42.5 0.07 

a K ERE E 85.0 0.075 


| | 21.5 X 0.07 

9. p a ieee 

13-gauge cable 38 X 0.06 
= 0.584 mile standard cable 


42.5 X 00.7 
16-gauge cable Fara 


= (1.75 mile standard cable 


. 85 X 0.075 
9- : ree 
19-gauge cable \ 38 9¢ 0.06 


= 1.1 miles standard cable 


That is, the losses in one mile of the 
above cables are equivalent to the 
losses in 0.534, 0.75 and 1.1 miles of 
standard cable. 

STANDARD GRADE OF TRANSMISSION. 

By a standard grade of transmission 
is meant the standard of transmission ~ 
loss, including the loss in switchboard 
and substation apparatus, as well as 
that in the portion of the circuit be. 
tween apparatus terminals, commonly 
called the line, which is considered al- 
lowable for any particular class of 
service. ..This question of a standard 
transmission is of ‘increasing impor- 
tance as toll or long-distance lines are 
extended, and it is of the utmost im- 
portance that it be carefully considered 
in the development of new plants or 
in planning extensions to existing ones. 

While economical consideration usu- 
ally governs this question it should 
be borne in mind that standards of 
transmission have been gradually 

raised by the leading telephone com- 
panies throughout the country in 
meeting the increasing demands for 
long-distance telephone ‘service, who in 
so doing have found the additional in- 
vestment necessary a profitable one 
from the standpoint of service eff- 
ciency. A few years ago a circuit hav- 
ing a loss of 40 miles of standard ea- 
ble was considered a satisfactory one: 
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today --however, a lose of over 30 miles 
is not considered satisfactory commer- 
elally. In general it may be said that 
a conversation over a telephone circuit 
under very favorable conditions can- 
not he earried on where the transmis- 
sion loss is greater than the equivalent 
to 45 miles of standard cable. 
STANDARD GAUGES OF CABLES. 

The question of the proper gauge of 
wire in a cable for any particular class 
of service, or the gauge of cables in 
general to be used in the telephone 
plant, is dependent upon local condi- 
tions. These conditions are: 1. Grade 
of transmission considered satisfactory. 
2. The ratio of the number of trunks 
to the number of subscribers’ circuits 
entering a central office. 3. The aver- 
age length of subscribers’ and trunk 
circuits. 4. The ratio of local to toll 
business originating in the district or 
districts under consideration. 

The standard wire gauges in use in 
cable at the present time are: 13, 14, 
16, 19, 20 and 22 B. & S., and it is 
believed that this range of sizes will 
satisfactorily and economically meet 
any ordinary requirements which may 
arise. Sizes outside of this range can, 
of course, be used, but No. 22 is about 
as small as is desirable for mechanical 
reasons, and while conductors larger 
than No. 13 B. & S. have been used in 
this country and abroad, with further 
increase in the transmission efficiency, 
it is doubtful if the expense of such 
cable is justifiable except in special 
cases. In general the classes of service 
for which the different gauges are used 
are as follows: 


Subscribers’ loops 


eee Nos. 22, 20, 19, B. & S. 
Local trunks ............ No. 19. 
Toll-board trunks ...... Nos. 16, 14, 13. 
Toll lines in cables...... Nos. 16, 14, 13, 12 and 10. 


lt is often found economical to use 
a combination of these conductors in 
the same cable, as, for instance, 50 
pairs of No. 16 gauge with 50 pairs of 
No. 19 gauge; this is known as com- 
posite or combination cable. A cable 
of this class can be used economically 
where subscribers’ and high-efficiency 


trauks are required along the same - 


route, the eeonomy being effected in 
the saving of lead in the cable sheath. 


INSULATION, 

I'ry air is the ideal dielectric be- 
tween conductors for telephone trans- 
mission, but inasmuch as the condue- 
tors in cable could not be kept per- 
manently separated with an all-air 
dicleetrie, 2 separator of one or more 
paper ribbons is applied spirally to 


each conductor in such a manner as to 
in¢lude as much air around the con- 
ductor as possible, and to separate the 


=- wires of a pair as much as possible. 


The spiral application of the ribbon 
of paper has been found much superior 
to laying it around the conductor 
longitudinally, as it secures a greater 
amount of air space and a more per- 
fect mechanical separation. Pure Ma- 
nila rope paper of a suitable thickness, 
overlapped in applying sufficiently so 
that each conductor will remain com- 
pletely covered under extreme condi- 
tions of bending, has been found su- 
perior to any other material, both elec- 
trically and mechanically. 

The two wires of a pair with dif- 
ferent colored insulation .for identifi- 
cation are twisted together, the requis- 
ite number of pairs cabled or stranded 
up concentrically in layers, in reverse 
directions, and the whole wrapped 
with heavy paper for keeping the core 
in shape and for additional protection 
against the grounding of the conduc- 
tors in the outer layer to the sheath. 
The core is then dried or desiecatea 
either in vacuum or drying ovens at a 
temperature sufficient to vaporize all 
hygroscopic moisture in the paper, and 
when perfectly dry the core is imme- 


‘diately covered with a lead pipe, the 


ends of which are hermetically sealed. 
MUTUAL VS. GROUNDED CAPACITY TEST. 

There are two general methods of 
determining the electrostatic capacity 
of cable for telephone service, the dif- 
ference between the two being the con- 
necting of the wires under test. 

1. Grounded Test, Sometimes Called 
Regular Test-—This is the older meth- 
od and consists of measuring the ca- 
pacity between one wire and all other 
Wires, including its mate, grounded to 
the sheath. 

2. Mutual Test—This consists of 
measuring the capacity between one 
Wire and its mate, all the other wires 
being grounded to sheath. 

Considerable argument has arisen 
concerning the selection of one of the 
above tests as the proper one to use, 
and it has even been hinted that some 
manufacturers in meeting specifica- 
tions, have used the mutual test which 
vives a lower capacity than the 
grounded, when it was understood 
that the grounded test should apply. 
The grounded test being the older 
method, it is always understood that 
it shall apply unless the mutual test is 
specified, and this is a general rule fol- 
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lowed by all reputable manufacturers. 

In dry-core telephone cable of the 
usual construction, the mutual capacity 
will be less than the grounded capac- 
ity, and will vary between the limits 
of 60 to 75 per cent of the grounded 
capacity, depending upon details inei- 
dent to the manufacture of the cable. 
The hard-and-fast rule of ‘‘mutual = 
0.66 of grounded,” as stated by some 
cable makers, does not hold in prac- 
tice and cannot be depended on for 
accurately converting grounded capac- 
ity into mutual capacity, or vice versa. 

As the ratio of mutual to grounded 
capacity is not constant, the question 
of which should be specified to secure 
a cable of the required transmission 
efficiency becomes important. In me- 
tallic-circuit service, it is believed that, 
since the mutual rather than the 
grounded capacity is the constant of 
the cable directly indicative of its 
value as a talking circuit, the mutual 
is the proper test to apply, and this is 
now current practice among many of 
the larger telephone companies in this 
country and abroad. As there is a 
material difference between the results 
of the two tests applied to the same 
cable, it is, of course, important that 
the method of testing be specifically 
stated in specifications. 

LEAD SHEATH. 

In dry-core cable the life of the ca- 
ble is affected by moisture or me- 
chanical damage and is evidently 
dependent upon the integrity of its 
protecting lead sheath. The greatest 
care 1s therefore exercised to insure 
a sheath free from pin holes or other 
defects. The practice in regard to the 
thickness and composition of the 
sheath for telephone cable varies with 
different purchasers, but as a general 
guide for Nos. 22, 20 and 19-gauge 
high capacity cable, recommended 
minimum thicknesses are as follows: 


5 to 50 AIS siya ee ede dees ves 5, 64-inch wall 
60 to 100 PAIS Sige bing 0 6G Ws Ses 3°32-inch wall 
120 to 200 PATS He casi 3 xed oases 7/64-ineh wall 
200 up : 


ee ere re ee 1g-inch wall 
For low capacity cable an additional 


1-64 inch thiekness in each case should 
he used. 

I recommend an alloy of lead with 
a small percentage of tin for all large 
and soft-core cable, and for small ca- 
ble whieh may be subject to vibration 
or swaving by the wind. In large ca- 
ble especially the addition of a small 
percentage of the tin in the sheath is 
a much more economical way of secur- 
ing additional strength and stiffness. 
than to increase the wall thickness. 


—=_ 
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THE FIXATION OF ATMOSPHERIC 
NITROGEN.—I) 


BY JOHN WOODS BECKMAN, 


The farming industry and the fer- 
tilizer industry are of the utmost im- 
portance to the maintenance and well- 
being of the human race. The amount 
of capital invested in the latter can not 
be compared with that invested in the 
former; but were it not for fertilizers, 
the returns from the farming industry 
would be meager; the cost of living 
would reach a point unheard of, immi- 
gration would cease and an industrial 
‘ice period’’ would set in. Not many 
years ago the growing capacity of the 
soil of this continent was so great that 
no fertilizers were in demand. Most 
of the United States was virgin soil 
then, and when plow and harrow made 
their first marks in it, crops of untold 


size were harvested. But nature as- 


serts herself, and demands fresh nutri- 
ment to replenish the exhausted 
ground. People are awakening to the 
fact that the field that is regularly fer- 
tilized will possess a yielding capacity 
that can be maintained at a ‘uniform 
level. 

Nitrogen, phosphorus, potash, oxy- 
gen, hydrogen and carbon are the ele- 
ments that are essential to plant life. 
The growing plant takes hydrogen 
and oxygen from the moisture in the 
air in the shape of rain on dew, and 
from the rotting roots and straw of 
earlier crops, from which it also de- 
rives its carbon. 

Nitrogen, phosphorus and potash 
are carried off the fields with the 
crops, and if these elements were not 
artificially re-furnished, the natural 
supply would not correspond to the de- 
mands made upon it. The phosphate 
industry, the potash and kainit indus- 
try, and the nitrogen industry are built 
up on this demand. The most neces- 
sary and important of these three is 
the nitrogen industry, and the sources 
from which nitrogen is derived are 
many. Horses’ hoofs, chickens’ feath- 
ers, slaughter-house refuse, guano, 
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Chilean nitrates and ammonium sul- 
phate are some of the sources from 
which bound nitrogen is obtained for 
fertilizer purposes. Even subtle things 
like micro-organisms assist in collect- 
ing this most valuable element and 
finally the genius of man has developed 
ways of fixing it in the shape of ammo- 
nia, nitrates and carbon-nitrogen com- 
pounds generally known as ‘‘cyana- 
mid’’ or ‘‘lime nitrogen.” 

The earth has never been so thickly 
populated as at present, nor has civil- 
ization been so widespread. The nat- 
ural consequence of an increased popu- 
lation is a greater demand for food, 
which in turn requires a scientific and 
systematic tilling of the soil. The herd- 
ing together of great numbers of peo- 
ple in large cities, together with in- 
creased facilities for transportation, 
which a higher civilization has brought, 
prevent the waste products of crops 
from benefiting the soil from which 
they grew. In large communities the 
nitrogenous materials which might be 
of benefit to the farmer are done away 
with for sanitary reasons, and the ni- 
trogen thus liberated returns to the 
air. 

There is a permanent drain of nitro- 
gen from the soil and the farmer must 
find sources from which it can be abun- 
dantly and readily obtained. Nature 
herself has furnished the greatest avail- 
able sources; and, too, through a com- 
plicated civilization, various manufac- 
turing by-products have been found of 
value as fertilizers. 

The greatest of all nitrogen reser- 
voirs — the atmosphere — although 


' known always, has only recently been 


made available through the efforts of 
man. : 

Many of nature’s phenomena produce 
nitrogenous compounds from the air. 
In thunderstorms considerable amounts 
of nitric acid are formed, and a vol- 
canic eruption produces other com- 
pounds such as ammonia, ete. Evenin 
a heavy rain. appreciable amounts of 
nitric acid can be detected. But these 
are not sufficient to supply the fields 
with their needs. 

The economie fixation of atmospheric 
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nitrogen is becoming one of the most 
important problems for the human race 
to solve. Everything tends to diminish 
the available bound nitrogen on the 
crust of the earth, and in the same 
ratio the demand for it is growing. 
The Chilean saltpeter deposits are se- 
verely taxed, and even though authori- 
ties differ as to when they will become 
exhausted, yet all agree that they must 
eventually be drained. Then the 
farmer and humanity must turn to ar- 
tificially produced fertilizers. 

Just as matter is indestructible, so 
the supply of nitrogen is inexhaust- 
ible. It is estimated that 33,880 tons 
of nitrogen hang over every acre of 
land. This stock is inexhaustible, for 
whenever a nitrogenous substance is 
decomposed, nitrogen is given off into 
the air, thus keeping intact the supply, 
despite the inroads made upon it by 
industries. , 

Nitrogen has always been - looked 
upon as an inert gas, and it has been 
considered very difficult to combine it 
with other substances. But of late 
years, knowledge regarding electricity 
has increased and products—many of 
them perfectly new—have resulted. 
General chemistry has developed great 
ly and brought with it an increase of- 
analytical possibilities which have 
proven that nitrogen is not so inert as 
had been supposed. Many metal com- 
pounds formerly thought to be the 
metals themselves have been found to 
be their nitrides or similar substances. 

Up to the present time the fixation 
of atmospheric nitrogen is distinctly ` 
an electrochemical problem. All proe- 
esses for fixing it that have been com- 
mercially developed are dependent 
upon electrical force, either for the ac- 
tual fixation or for the production of 
the material with which the nitrogen 
is to combine. Undoubtedly the future 
development of the fixation of atmos. 
pheric nitrogen lies along these same 
lines, 

THE ‘‘CYANAMID’’ OR ‘‘LIMENITROGEN”’ 
PROCESS. | 

About twenty years ago two German 
scientists, Frank and Caro, were active- 
ly engaged in a research for cheapen- 


wer 


ost 


ing the manufacture: of cyanide for 
gold extraction. They found that ba- 
rium carbid would bind nitrogen with 
great avidity, if they were heated to- 
gether. Barium being a comparatively 
expensive element, and its presence in 
the. crust of the earth being scarce 
compared to that of calcium, they 
turned to calcium carbid with the ex- 
pectation of finding a similar result. 
To their surprise they obtained not 
eyanide of calcium but a product con- 
taining caleiumcyanamid, which, when 
fused with an alkaline salt, gave cy- 
anide. The production of cyanides 
from the cyanamid became secondary 
after the discovery that the cyanamid 
(which got the meaningless names of 
‘‘nitrolim,’’ ‘‘Kalkstiekstoff’’ and 
‘‘lime nitrogen’’) had qualities which 
made it comparable with many of the 
standard fertilizer products on the mar- 
ket. 

The chemical composition of the sub- 
stance produced by Frank and Caro 
was a heterogeneous mixture of cal- 
ciumcyanamid, calciumoxide, graphitic 
carbon, various impurities like calcium- 
phosphide, calciumsulphide, etc., and 
ealciumearbid. The underlying princi- 
ple of the manufacture of ‘‘limenitro- 
gen” is the affinity nitrogen has for 
the carbid of calcium. When the car- 
bid of barium is treated with nitrogen, 
barium cyanide is the result. A very 
simple reaction; on the other hand, 
when nitrogen is added to calcium car- 
bid, beside the cyanamid thus formed, 
there is a simultaneous splitting off of 
one of the carbon atoms present in the 
carbid. Of the following reactions the 
first shows the barium carbid reaction, 
the second the calcium carbid reaction: 

BaC,+2N—Ba (CN), 
CaC,+2N—CaCN,+G. 

From the last reaction, it is evident 

why free carbon which appears in the 


‘graphitic modification is present in the 


product known as ‘‘limenitrogen.’’ 
The commercially produced carbid, 
which is used in manufacturing this 
substance, is not a pure product but 
usually contains a good deal of free 
lime. The general principles under- 
lying the making of earbid in an elee- 
tric furnace are well known. Lime and 
carbonaceous materials, such as anthra- 
cite or coke, are mixed together in cer- 
tain proportions and submitted to the 
heat of an electric arc, when the follow- 
ing reaction takes place: 
Ca0+30—CaC,+CO. 


Neither the carbon nor the lime used 
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are pure products and naturally most 


of the impurities present in these mate- 
rials will be carried by the carbid. The 
lime percentage may be varied with 
impunity and in the case of the manu- 
facture of “‘limenitrogen’’ it acts as a 
diluent in the final reaction. The coke 
and anthracite contain sulphur and the 
lime as a rule contains some phosphor- 
us and these elements form calcium- 
sulphide through the action of the heat 
and the carbon. 

The carbid present in the limenitro- 
gen is unavoidable. The practical op- 
eration limits the length of time the 
carbid may be submitted to the nitro- 
gen gas. There is a point when it is 
more expedient to consider the reac- 
tion completed rather than to try to 
bind the last amount of carbid. The 
amount of carbid varies considerably 
with conditions. Thus the impurities 
present in the finished “limenitrogen’”’ 
are accounted for. 

The manufacture of ‘‘limenitrogen’’ 
is distinctly different from the nitric 
acid process. In the latter case the 
gases of the atmosphere are submitted 
to a high temperature and there is no 
need for adjusting the concentration 
of these; but in the limenitrogen in- 
dustry one of the preliminary steps of 
manufacture is the’ separation of the 
oxygen and nitrogen present in the at- 
mosphere. There are a number of ways 
of doing this, some of which are of the- 
oretical interest only; others have been 
apphed practically. Two processes, 
workable on a commercial scale, are in 
use at present. One depends upon the 
affinity of oxygen for metals, and the 
facility with which some of them may 


be reduced again to their original con-. 


dition if treated with a reducing gas 
at a raised temperature. The other 
process is one of fractional distillation. 
Nitrogen and oxygen having different 
boiling points, it is possible to obtain 
a stream of nitrogen practically pure 


by carefully regulating pressure and — 


temperature. 


The first mentioned process is gener- 
ally known as the ‘‘copper process.’’ 
Copper in a very fine condition is mixed 
With a porous material capable of 
standing considerable temperature; 
this mixture is then inelosed in an air- 
tight vessel and heated. When air is 
blown through this vessel the following 
reaction takes place: 

Cu+0+4N—Cu0-+4N. 

When the copper has been oxidized 

until it will no longer deliver pure ni- 
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trogen, the copper oxide is submitted 
to a reducing gas such as methane and 
the following reaction takes place: 

4 Cu0+CH,—4Cu+CO,+2H.0. 

On paper these reactions seem sim- 
ple indeed, but in reality, where tons 
of copper are alternately oxidized and. 
reduced, there is a continuous accumu- 
lation of heat, both of these reactions 
being exothermic. This heat is ex-. 
ceedingly hard to cope with and during 
continuous operation the temperature 
will reach the melting point of the cop- 
per, forming globules of the metal and 
thereby decreasing the active surface. 

The liquid-air process, depending 
upon the different boilmg points of ni- 
trogen and oxygen, has been frequently 
described in articles in the technical 
periodicals. Suffice it to say that there 
are two different systems, one working 
under considerably higher pressure 
than the other. 

The nitrogen delivered for use in the 
manufacture of limenitrogen must be 
as pure as possible. In the liquid-air 
process the carbonic acid in the air has 
to be carefully absorbed before the air 
is compressed, in order to prevent its 
freezing out in capillary tubes. 

In the copper process the formation 


of a considerable amount of carbonic 


acid gas is unavoidable, due partly to 
the fact that some of this gas is en- 
trained in the material after the reduc- 
tion and also:that some of the methane, 
having decomposed, deposits carbon on 
the copper. When the air comes in 
contact with this carbon, carbonic acid 
will be formed. This gas has to be 
carefully excluded in order to prevent 
bad effects on the carbid treated; like- 
wise all moisture must be carefully re- 
moved from the nitrogen. The car- 
bonic acid is absorbed by submitting 
the nitrogen to caustic soda, and the 
gas is dried by passing it through tcv- 
ers charged with caustic lime and 
anhydrous chloride of lime. 

The carbid used for the absorption of 
the nitrogen should be made of as pure 
materials as circumstances permit. This 
should not be of too high percentage, 
as the heat of formation of cyanamid 
is great. 

Approximately one- half ton of fine- 
ly ground carbid is placed in large irom 
cylinders and various devices combine 
to give the nitrogen free access to the 
material. These ‘‘cans’’ are placed in 
receptacles that are hermetically 
closed. A resistor is passed through a 
central tube, which penetrates the mass 
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of carbid, and by the application of 
current, brings it to a high tempera- 
ture, while nitrogen is simultaneously 
admitted; the reaction starts and trav- 
els through the material, thereby con- 
verting it into ‘‘limenitrogen.’’ The 
length of time for completing the reac- 
tion varies considerably with condi- 
tions, the average time being from 40 
to 60 hours. The speed of the reaction 
increases to a maximum after which 
time it steadily decreases until it 
reaches a point where the fixation is 
practically completed. The tempera- 
ture during absorption has run as high 
as 2,000 degrees Fahrenheit. The lime- 
nitrogen must be allowed to cool in the 
hermetically closed receptacles in order 
to prevent its burning if exposed to 
the air when hot. 

The resulting product finally appears 
as a large cylindrical cake which is 
readily removed from the can in which 
it is made. Its color is greyish black, 
and here and there distinctly defined 
minute crystals of caleciumcyanamid 
may be found. The product thus ob- 
tained is broken, then milled, and after 
being treated with water, in order to rid 
it of carbid and to partly hydrate the 
free lime present, it is ready to be put 
' on the market. 

This process has several advantages, 
the greatest of which is that a very 
large quantity of nitrogen is fixed per 
kilowatt-hour. In a recent paper read 
before the American Electrochemical 
Society, it is stated that one kilowatt- 
hour will bind 65 to 75 grams of nitro- 
gen in the form of caleciumcyanamid. 
These figures include the amount of 
Power required to produce the neces- 
sary quantity of carbid. They are near- 
ly four times better than those pub- 
lished in reference to the nitric-acid 
process. 

Another advantage is the facility 
with which the nitrogen is absorbed 
and bound. In the manufacture no 
delicate regulation of temperature is 
necessary. The present mode of opera- 
tion is rather erude; the only care nec- 
essary being the more or less delicate 
handling of the materials. On account 
of these conditions it is impossible to 
regulate all the receptacles in which 
the product is made, so that it comes 
out uniformly with the same per cent 
of fixed nitrogen; and, too, the time of 
absorption varies. 

The greatest fault in this process is 
undoubtedly the small-unit system. The 
labor of looking out for hundreds of 


? 


‘‘ovens’’ is quite a consideration, and 
naturally the initial cost and the up- 
keep of such a plant must be greater 
than when large units or single units 
give the whole output. The chances 
for disturbing influences from without 
are great, so that unevenness of the 
product is unavoidable. 

The limenitrogen process differs es- 
sentially from that of the nitric acid in 
that the raw materials used in the lat- 
ter can be obtained in unlimited quan- 
tities and without cost, while those 
used in the former (nitrogen and car- 
bid, originally derived from coal and 
lime), are expensive to procure. 

The resulting limenitrogen is very 
rich in nitrogen, and if it were a com- 
paratively stable product, as nitrates 
ordinarily are, it could be called ideal; 
but the caleiumcyanamid—the fertiliz- 
ing ingredient—is not a stable product 
and is still less so: when together with 
the unavoidable calcium oxide. An 
Italian investigator has made extensive 
researches in this line and has found 
that the material polymerizes (forming 
various complex compounds), just as 
well as it decomposes (forming urea 
and ammonia in volatile form). It is 
only necessary to expose the material 
to atmospheric conditions, in order tu 
obtain the various products. < 

In case any carbid is left in the fin- 
ished product there is always the dan- 
ger of its decomposing and forming 
acetylen, which, if mixed with air, be- 
comes a highly explosive gas mixture. 
By treating the limenitrogen with 
water the carbid may be eliminated, 
but by so doing the product undergoes 
various chemical changes; not only 
does the carbid decompose, but the free 
lime may be partly or fully slacked. 
When lime is hydrated, considerable 
heat is liberated. and with the increase 
in temperature, ammonia is liberated 
and other compounds are formed. 

The finished material is extremely 
dusty, and of rather an offensive na- 
ture. This dust may be overcome to 
some extent by treating the limenitro- 
gen with some heavy oil, similar to the 
treatment applied to roads to settle the 
dust. | 

The graphite present is supposed to 
be of some value as an antitoxin. The 
good points of the product are distinet- 
ly commercial. 7 

In the fertilizer trade it is known as 
‘Ca good drier.’ A ‘‘good drier’’ is a 
substance which while not acting in 
any way upon the available phosphoric 
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acid nevertheless absorbs the free phos- 
phorie acid present in the phosphates,. 
thereby giving to a fertilizer a nice- 
constitution making it easy to pass. 
through the drills out on to the fields. 
The free lime in the limenitrogen seems. 
to have the desired effect and when it 
is mixed dry with the phosphates it 
does not seem to affect the water-solu- 
ble or available phosphoric acid to 
any degree, even if the mixtures have: 
been stored for some time. 

It is interesting to note the effect of 
limenitrogen upon human beings. If 
inhaled, it is apparently assimilated by 
the blood, yet does not noticeably affect: 
the system unless alcohol is partaken 
of. Even a small quantity of this drug: 
will soon show its result, much blood’ 
being forced into the head, the face be-- 
coming flushed and puffy and an insuf.. 
ferable headache setting in. 

The causticity of the substance makes: 
it hard for laborers to handle, especial-- 
ly in warm weather when perspiration: 
is abundant. The caustic lime dust set- 
tles on the body and very ugly sores: 
are formed, painful and difficult to- 
heal. | 

Since carbid is one of the raw mate- 
rials necessary in the manufacture of” 
limenitrogen, it is dependent upon 
cheap water power for its economical 
production in Europe. The average- 
cost for the production of one ton of 
carbid is between $30 and $40, and the- 
cost of making a ton of limenitrogen 
from this carbid would be considerably 
higher. pia 

The patents for this process are- 
owned by a firm in Italy who license- 
various other companies in different 
countries where limenitrogen is made. 
Licenses have been given to companies: 
in the following countries: Norway,. 
Germany, Bavaria, Switzerland, Italy, 
France, Japan, Hungary, and the- 
United States. 


(To be continucd.) 


Electrolytic Disinfecting Fluid. 

Electrolytie disinfecting fluid has 
been manufactured to the extent of 
50,726 gallons during the past year by 
the Health Office in Poplar, England. 
The cost for material and bottles was: 
$415. 8,182 kilowatt-hours at three cents 
per unit cost $245. The cost of the: 


plant was about $5,300. It can deliver . 


400 gallons having a strength of 4.5 to 
6.1 grams per liter in eight hours. There- 
is a steady demand for the fluid from, 
the publie. - 
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New Waverley Electric Limousine. 

The Waverley Company, of Indianap- 
olis, offers this year something entirely 
new in the automobile world—an elec- 
tric limousine seating five passengers 
and giving the driving occupant a 
wholly unobstructed view through the 
front window. 

The, difficulty that has always pre- 
sented itself when an electric of this 
type has been proposed is the unusual 
dimensions of the car. Not until the 
present year has it been practicable 
to build an electric with a wheel base 
- of 104 inches, a body sill of 129 inches 
and a length over all of 144 inches. The 
very latest improvements in batteries, 
tires and gears are all necessary to give 
such a car the requisite speed and 
mileage. 


WAVERLEY LIMOUSINE. 


Those are the dimensions of the new 
1912 Waverley and it is emphatically 
stated by the Waverley management 
that all the speed and mileage needed 
for any town car will be found in its 
limousine electric. 

The car has practically the same reg- 
ular equipment as the Waverley road- 
ster that recently made 1,400 miles in 
124 hours’ running time on a tour ex- 
tending through four states. The chief 
difference is in the wheels and tires 
which are 34 by 4 inches rear and 34 
by 3.5 inches front. 

The accompanying illustrations show 
the seating plan and interior arrange- 
ments of this new Waverley. The de- 
sign of the car is a refinement upon the 
lines of the town chariot of French de- 


New Flectrical’Mechanical Apparatus 


*” Appliances 


sign, used in the period of the first em- 
pire. | 
The mechanical features of the Wa- 
verly electric limousine include the 
Waverley multipolar motor, with its 
360-per-cent overload capacity, feeding 
abundant power through a silent flexi- 
ble gear to the transverse shaft of the 
high-efficiency shaft drive, which again 
transmits 98.7 per cent of the power re- 
ceived through herringbone gears to 
the full floating rear axle, all gears, 
bearings and shafts being housed in 
dust- proof cases and running in a con- 
stant bath of oil. . 
Battery and motor are completely un- 
der the control of the no-are controller, 
that provides for four speeds, either 
forward or backward, but cannot be 
started in either direction on any speed 
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A New Electric Water Heater. 

A demonstration was given recently 
by the Electric Water Heaters, Ltd., 
Glasgow, Scotland, of a new apparatus 
for the heating of water by means of 


electric current. The apparatus con- 


. sists of one or more porcelain tubes 


packed with carbon granules, the tubes 
being so arranged that water flows 
through them freely, and the granules 
being brought into electrical circuit, 
the water takes up the heat generated, 
thus producing hot water. 

The carbon granules are of uniform 
size, carefully packed, and are prevent- 
ed from escaping through the tube ends 
by specially constructed carbon blocks. 
The cold water from the main entering 
at one end of the tube must percolate 
through the carbon granules. These 


INTERIOR OF LIMOUSINE. 


but the low, a Waverley feature that 
adds greatly to the safety of the driver 
and passengers. 

An option is allowed with this car on 
either side lever or wheel steer with 
sector pinion. Internal expanding 
brakes with twelve-inch drums and mo- 
tor shaft contracting brake, operated 
by convenient foot pedals, complete the 
safety controlling system. 

Full elliptic springs, with platform 
springs front and rear, support the 
evenly balanced weights of the body 


and mechanism, no share of which falls 


uncushioned by springs on the axles or 
tires. Thirty-four-inch wheels, with 
fast 3.5-inch front and four-inch rear 
tires, form the regular equipment, Any 
approved battery is installed. 


granules being brought into electrical 
circuit the resistance thus set up gener- 
ates heat, and each single granule 
might be compared to a small furnace 
imparting its own quota of heat to the 
water in direct contact with it. Thus 
there is a very large heat-generating 
suface in contact with the water, and 
in this way an almost instantaneous 
rise in temperature is obtained. 

Among the advantages claimed for 
the new apparatus are: any tempera- 
ture may be obtained in five seconds 
from the cold water supply; there is 
no loss of heat by radiation; water is 
heated only as used, so that there is 
no loss of current; hot or cold water 
may be obtained from the same tap; 
and the water is sterilized. 
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Tests carried out by independent au- 
thorities have shown that there is a 
bactericidal action on the water which 
passes through the heater, so effective 
that the water may be rendered abso- 
lutely sterile. 


| 

A New Metal Flush Type of Inter- 
Phone Set. 

The Western Electrice Company has 
added to its many types of inter-phones 
a new metal flush set, which on account 
of its handsome appearance, conven- 


FIG. 1.—INTERPHONE SET. 


ience of installation, compactness and 
general efficiency, represents the high- 
est type of intercommunicating tele- 
phone for residence work. This set, 


FIG. 2.—INTERIOR CF INTERPHONE. 


known as the No. 1335 type, is made in 
capacities for 12, 16 and 24 stations, 
the one shown in Fig. 1 being a twenty- 
four-station type. 

One of the features of this set is the 
metal outlet box which is separate from 
the set and can be built in the wall 
while the house is in process of con- 
struction. All the apparatus is mount- 
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ed on a face plate, which is hinged at 
the bottom so that connections in the 
outlet box are easily accessible when 
the face plate is removed. This makes 
all the apparatus readily accessible, 
should inspection or adjustment be nec- 
essary. Considerable adjustment is al- 
lowed in mounting the inter-phone 
proper to the outlet box. This enables 
the set to be mounted straight even if 
the outlet box should be slightly out of 
plumb. 

While the set is compact, it is not 
crowded, and a concealed binding-post 
receiver adds to its neat appearance. 
Conversations between pairs of stations 
at the same time are perfectly quiet, 
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Cincinnati Portable Reaming and Drill- 
ing Machine. 

A new design of reaming and drilling 
machine of the portable electric type, 
recently brought out by the Cincinnati 
Electrical Tool Company, Cincinnati, 
Ohio, is illustrated herewith. The ma- 
chine is especially intended for drilling 
and reaming in structural work and 
bridge building, but can, of course, also 
be used wherever a portable tool is 
required. The special feature is that the 
gearing, which runs in grease, is entirely 
inclosed, so that there is no chance for 
the lubricant to work into the armature 
winding. On the left-hand handle a 
quick-acting switch is provided, actuat- 


PORTABLE REAMING AND DRILLING MACHINE. 


that is, there is no evidence of the an- 


noying interference known as cross 
talk. As many conversations can be 
carried on at once as there are pairs of 
stations. 

By winding the coils of the vibrating 
bells to ten ohms, the current necessary 
to ring long or short lines is more near- 
ly equalized. A high-resistance trans- 
mitter and receiver are used with the 
set which insures low battery consump- 
tion. 

} —— eoe 
International Continental Telephone 
Line. 

It is stated that a telephone line is 
to be constructed between France and 
Austria, passing through Germany and 
Switzerland. The Austrian adminis- 
tration was the first in Europe to equip 
long overhead lines with Pupin coils. 


ed by the corrugated sleeve shown. 
This sleeve slides back aud forth, cut- 
ting out the current when in an out- 
ward position and closing the connec- 
tions when moved inward. 

The motor is series-wound, and of the 
air-cooled type. Small holes are provided 
in the frame for cooling the motor. The 
latter is geared down to the proper speed 
for the drill or reamer, the spindle speeds 
being 200, 350 and 500 revolutions per 
minute, respectively, for the three sizes 
manufactured. These sizes have a maxi- 
mum capacity of 0.5, 1 and 1.25-inch 
diameter drills or reamers. 

The gears are made of high-carbon 
steel and hardened, and as they constant- 
ly run in grease they will wear indefinite- 
lv. The spindle in the largest of the 


three sizes made, has a hole for a No. 


4 Morse taper shank, the medium size 
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for a No. 3 and the smallest size for 
a No. 2 shank. The two largest sizes have 
screw-feed for the drill spindle, the 
spider for the screw-feed being shown 
beside the tool in the illustration. Instead 
of the Morse taper, the smallest size 
may also be provided with a chuck. 

The machine is equipped with Hess- 
Bright ball bearings throughout, no 
bronze bushings being used for any of 
the bearings. The weight of the three 
sizes is about 25, 70 and 85 pounds. 
respectively. | 


— ee 


Model Building for Small Manu- 
facturers. 


Acting upon the suggestion of J. E. 
Aldred, president of the Consolidated 
Gas, Electric Light & Power Company, 
and president of the Pennsylvania Water 
& Power Company, a large number of 
the leading business men of Baltimore 
have formed a company for the purpose 
of erecting a building to provide first- 
class facilities for small manufacturers. 
The company is known as the Industrial 
Building Company of Baltimore, and the 
building which is now under construc- 
tion will be known as the Industrial 
Building. It will be a concrete struc- 
ture with seven stories and basement 
and a steel frame. Each floor contains 
about 15,000 square feet of rentable 
floor space. The building is 151 by 128 
feet and U-shaped. 

The demand for such a building and 
its evident value to the community 
prompted Mr. Aldred’s suggestion, which 
was first made at a meeting of the board 
of directors of the Consolidated Gas, 
Electric Light & Power Company. The 
suggestion was heartily indorsed by the 
press, and a committee of twenty-four 
business men was formed. This com- 
mittee included three representatives 
from the seven leading commercial or- 
ganizations of the city and three from 
the light and power companies. The 
suggestion was laid before this commit- 
tee by Mr. Aldred, who stated that the 
Consolidated Gas, Electric Light& Power 
Company and the Pennsylvania Water 
& Power Company would guarantee one- 
half of the stock. z 

Prompt action followed. The commit- 
tee made a tour of inspection of cities 
where similar buildings are in operation, 
a site was selected and an option secured. 
P. O. Keilholtz, consulting engineer, was 
engaged to design the building, and the 
finance committee, of which Henry F. 
Baker, president of the Merchants’ & 
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Manufacturers’ Association, was chair- 
man, offered to the people of Baltimore 
3,000 shares of stock at par value of 
$100 each. There is but one class of 
stock, all of whìch was sold at par, and 
there was no bond issue. It is interest- 
ing to note the wide distribution of the 
stock as is evident by the fact that in 
addition to the light and power compa- 
nies there are 183 stockholders. 

The officers of the In/lustrial Build- 
ing Company are: president, Alexander 
Harvey; vice-president, William J. 
Chapman; secretary and treasurer, 
Charles M. Cohn, vice-president of the 


. Consolidated Gas, Electric Light & 


Power Company. 
The Industrial Building Company has 


At ie 
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FINANCIAL ADVANTAGES ENJOYED BY THE TEN- 
ANTS OF THE INDUSTRIAL BUILDING. 
Without capital expenditure for land, 
building, elevator service, power and heat- 
ing plant, the manufacturer located in The 
Industrial Building is in a position to em- 
ploy all of his capital for operating and 
extending his business. The manufacturer 
located in The Industrial Building estab- 
lishes a better credit by virtue of the fact 
that all his capital is invested in liquid as- 
sets. Every factory requirement save the 
raw material and the machinery will be 
furnished by The Industrial Building Com- 

pany. 

The question of taxes for land, building 
and equipment is eliminated for the ten- 
ant of The Industrial Building. Under the 
plant exemption law of Maryland, machin- 
ery used for manufacturing is not taxable. 

Tenants of The Industrial Building will 
obtain low insurance rates because of the 
fireproof construction of the building, which 
will be “sprinkled” risk. The manufacturer 
located in the sanitary and comfortable 
Industrial Building, situated near a large 


~ 
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THE INDUSTRIAL BUILDING, BALTIMORE. 


issued a booklet setting forth the theory 
on which the building was erected, from 
which the followingextracts are quoted. 


FACILITIES FOR MANUFACTURING WITHOUT CAP- 
ITAL EXPENDITURE. 


Capital expenditure is the great obstacle 
between the small manufacturer and suc- 
cess. To remove this obstacle is the pur- 
pose of The Industrial Building, which will 
be ready for tenants January 1, 1912. The 
Industrial Building will provide every fa- 
cility requisite to low-cost production. It 
offers cheap power, abundant light, absolute 
fire protection, low insurance rates, efficient 
elevator and transportation service and 
safe and healthful surroundings for opera- 
tives. Without capital expenditure it will 
provide for the small manufacturer every 
essential factory requirement that can be 
obtained by established industries. 


residential section, will enjoy an advantage 
in the employment of labor. 
CHEAP POWER. 

By contracting with the central station 
for all electric power used in the building, 
The Industrial Building Company will ob- 
tain wholesale rates, by which every ten- 
ant will benefit. The rates for electric 
power in Baltimore are the lowest on the 
Atlantic seaboard and the tenant of The 
Industrial Building will be in a position 
to obtain the most advantageous rate by 
buying power in bulk with the other occu- 
pants of the building. There has been de- 
veloped for Baltimore a tremendous source 
of electric energy. Power is obtained from 
three independent sources, the 100,000-horse- 
power development on the Susquehanna 
River and two gigantic steam generating 
stations. Storage batteries and an unex- 
celled distribution system assure adequate, 
efficient, never-fail.ng service. The ceilings 
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of The Industrial Building are provided 
with sockets to allow the ready attachment 
of hangers for shafting or motors, thus 
avoiding considerable expense on the part 
of the tenant for this mechanical arrange- 


ment. 
THE ECONOMIC ADVANTAGES OF SANITARY PRO- 
DUCTION. 

Every successful manufacturer knows the 
advantages of sanitary factory surround- 
ings. Labor is more efficient, from the fact 
that it is more contented, and not only is 
the quality of the product improved but 
the quantity of the output increased when a 
factory enjoys the advantage of abundant 
light, air, and clean, healthful surroundings. 
The Industrial Building offers the small 
manufacturer every advantage in this re- 
gard tnat may be obtained by the most suc- 
cessful manufacturer. It puts him on a 
basis on which he can successfully compete 
without the necessity of large capital ex- 
penditure. 


In placing contracts for material nec- 
essary for the construction of the build- 
ing nothing which will burn was bought. 
The site is exceptionally free from ex- 
ternal fire hazard. Abundant air and 
sunshine are provided, fifty-five per cent 
of the wall surface being window space 
in order that all the natural advantages 
of the site, which has light on all sides, 
may be enjoyed. 

A central transportation system by 
which freight is delivered and called for, 
will relieve the manufacturer of the cost 
of teams or power wagons, their main- 
tenance and operation. Bills of lading 
and memoranda of shipments will be 
made out by the clerical force of the 
Industrial Building Company, and 
freight and express charges will be pre- 
paid and settled at regular periods. 

e 
New Direct-Current Motor Starters. 

The Allen-Bradley Company of Mil- 
waukee, Wis., has placed upon the mar- 
ket a new line of direct-current electric 
motor starters, to be used for automati- 
cally starting shunt, series and com- 
pound motors. They are especially 
adapted for starting motors under 
heavy load. Simplicity, durability, re- 
liability and compactness are evident 
features of this machine. The motor is 
started by simply closing the line switch 
and the starter will automatically accel- 
erate the motor to full speed. The op- 
erator is not called upon to exercise 
elther skill or judgment, even when the 
motor is started under a very heavy 
load. For this reason these starters are 
very desirable when ignorant help must 
be relied upon to start motors. 

These devices are of the Allen-Brad- 
ley carbon compression type, the resist- 
ance being secured through the imper- 
fect contact between the surface of pre- 
pared graphite disks, piled in a column. 
This contact resistance varies with pres- 
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sure, and the resistance changes are 
caused by subjecting the column to va- 
rious degrees of pressure. The columns 
of disks are inclosed within an insulat- 
ed steel tube, which is provided with 
suitable terminals and plungers for 


ALLEN-BRADLEY MOTOR STARTER. 


transmitting the pressure to the disks. 
Such inclosed columns constitute a 
complete resistance unit. These graph- 
ite disks are well adapted for rheostatic 
service, as they will not crush or break, 
are not affected by any temperature 
that they have to’ encounter, cannot be 


ALLEN-BRADLEY MOTOR STARTER. 


fused, will not corrode, and are not 
changed materially by years of service. 

The operation of this machine is as 
follows: When the main switch is 
closed, the motor circuit is made 
through the fuses, resistance unit, cur- 
rent relay and the motor armature. At 
the same time the solenoid circuit is 
elosed (this is connected directly across 
the line, and takes a current which is a 
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small fraction of one ampere) and the 
plunger of the solenoid is drawn up, 
which produces a pressure on the re- 
sistance unit and increases the current 
in the motor circuit to the pre- 
determined value at which the cur- 
rent relay is set. When this value is 
reached the current relay operates and 
opens the solenoid circuit, which re- 
duces the magnetic pull and allows the 
solenoid plunger to drop back slightly. ` 
This action increases the resistance in 
the motor circuit, which decreases the 
current sufficiently to allow the relay to 
close again. Similar cycles of opera- 
tion are repeated as the motor acceler- 
ates, and each time the plunger is 
drawn a little further into the solenoid, 
until the short-circuiting contacts on 
the top are pushed together, which 
short-circuits the current relay and re- 
sistance unit, making them inoperative, 
and completing the operation of start- 
ing the motor. 

It will be noted that in starting the 
motor with this device the current is al- 
ways held down to a certain predeter- 
mined value, and it is impossible to 
overload the motor by too rapid start- 
ing. The current relay is calibrated in 
amperes, and may be set to suit existing 


conditions. 


) C a 
Killing Insects by Electricity. 

Electricity as an agency to destroy 
the codling moth is the latest innova- 
tion of modern apple-orcharding in the 
Spokane valley, where W. M. Frost, 
inventor of the device, and J. C. 
Lawrence,a practical grower of Spokane, 
made a demonstration on the evening of 
August 18. 

The apparatus consists of a storage 
battery to operate incandescent lamps 
of six candlepower in globes, which are 
netted with fine steel wires. Attracted 
by the bright light in the tree, to which 
the globe is strung, the moth flies against 
the net work, completes the electric 
circuit and is instantly killed, the body 
dropping into a receptacle beneath the 
globe. Mr. Frost thinks that one ap- 
paratus to an aere of trees will keep the 
moths under control, thus eliminating 
spraying and saving many dollars for 
equipment and fluid. 

If central-station service is extended 
to the orchard tracts, as they are in the 
Spokane valley, the expense of batteries 
may be saved by making direct connec- 
tion and using the commercial current. 
The cost of covering the globes with wire 
nets is a small item. 
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Electrically Driven Bloom Shears. 

Electrically driven bloom shears 
have been supplied to several Euro- 
pean works. One machine of this kind 
is capable of cutting blooms 5.9 by 7.5 
inches, while a similar machine is built 
for cutting blooms of 6.5 inches square, 
cold, or 10.25 inches square, hot. The 
shearing pressure of this machine is 
equal to forty-five kilos per square mil- 
limeter, and exerts a total force of 
1,300 tons. 

The slide is balanced by carefully set 
springs, which insure smooth working 
and absence of shock. The blades make 
twelve strokes per minute. The slide 
is also arranged with adjustable guides, 
so that wear can be taken. The ma- 
chine is driven direct by a ninety- 
horsepower electric motor through a 
rawhide pinion. To protect the motor 
against shock a patent elastic clutch is 
provided. The machine has a height 
of 14.76 feet, and covers a floor space 
of 14.75 by 16.14 feet, its total weight 
being about fifty-five tons. 

Two flywheels are fitted, of a weight 


_of three tons each, keyed to a shaft of 


forged nickel-steel, the shaft running 
in gun-metal bearings with ring lubri- 
eators. The large spur wheel has a 
diameter of 10.17 feet, and a weight 
of six tons, and the cam shaft has a 
weight of about 2.5 tons, with a diam- 
eter of eighteen inches. The body of 


the machine, the slide, the slide-cover, 


as well as all gear wheels, are made of 
the best open-hearth cast steel. The 
shafts and pinions are made of best 
forged steel. 

A holding-down attachment is placed 
in front of the blades, which can easily 
be raised or lowered to insure a flat 
cut and to preserve the blades. 

In front of the blades is a set of elec- 
trically driven live rollers which auto- 
matically bring the blooms to the 
blades. These rollers are built into a 
self-contained carriage, the frame of 
which is made of cast steel. This car- 
riage runs on rails, and can be removed 
if not wanted. | 

In order to prevent damage to the 
machine by overstrain, the driving 
shaft is fitted with a safety clutch, 
which gives way should blooms of di- 
mensions exceeding the capacity of the 
tool be put through the blades. The 
starting is effected by a clutch coup- 
ling, operated by a hand lever, but the 
stopping is done automatically when 
the slide reaches the highest position. 
This construction avoids the risk of 


making a false cut, and is safe for the 
workman, besides allowing him the free 
use of both hands; if desired, however, 
the work may be continuous. 

This machine was built by the 
Stahlwerk Oeking Aktien Gesell- 
schaft, Diisseldorf, Germany. 

— eoe 
An Electric Hot-Air Douche. 

Electrically operated devices are 
largely employed by German physi- 
cians for providing a hot-air douche in 
the treatment of lumbago, rheumatism 
and other similar disorders. The ac- 
eqmpanying illustration shows a 
unique form of hot-air douche made at 
Berlin, Germany, consisting of a port- 
able electric fan motor combined with 
an electric heater so arranged as to 
provide a blast of hot air of 100 de- 
grees centigrade or at a higher tem- 
perature if desired. -It is operated 
from an ordinary electric-lamp socket 
and the amount of heat varies accord- 


ELECTRIC HOT-AIR DOUCHE. 


ing to the speed at which the blower is 
driven and the current utilized in the 
heating unit. 

The motor is very light and of com- 
pact construction, the blast of cold air 


entering the device tending to keep the 


motor cool. The heated air passes over 
the resistance conductors and is pro- 
jected in a blast from one or two tubes. 

, —eo 
Nickel Plate Railroad Extends Tele- 

phone Train Dispatching. 

The Nickel Plate has recently ordered 
of the Western Electric Company a 
complete telephone train-dispatching 
circuit, consisting of thirty-one Western 
Electric ‘selectors and the necessary 
telephone equipment, to equip its But- 
falo Division. This circuit will be 116 
miles in length, and will extend from 
Buffalo, New York, to Conneaut, thio. 


The train dispatcher will be located at 
Conneaut. 
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Cooper Hewitt Silica Lamps. 

The Westinghouse Cooper Hewitt 
Company, Limited, of Holborn Circus. 
London, has recently put upon the 
market a new type of silica lamp for 
direct current, taking only 1.5 amperes 
at 200 to 250 volts, and giving, it is 
stated, 800 candlepower. The light is 
obtained from the incandescence of 
mercury vapor in a short tube of trans- 
parent quartz. This tube (called the 
‘“burner’’ for convenience by the mak- 
ers) is provided with two electrodes of 
mercury, and is exhausted to a high 
degree of vacuum. The lamp is start- 
ed by the tilting of the burner by an 
electromagnet, which is automatically 
cut out of circuit as soon as the lamp 
lights up, and allows the burner to fall 
back to its normal position by gravita- 
tion. 

At first the color of the light 
emitted is blue, but after a very short 
time, owing to the high temperature of 
the quartz, the light becomes whiter. 
This allows of clear or very slightly 
opal glass globes being used. The lamp 
is self contained, and totally inclosed, 
and the makers recommend it for use 
in places where inclosed carbon arcs 
are at present employed. It will stand 
fluctuations of voltage ten per cent 
above or below the normal without giv- 
ing any trouble. It is said that the 
life of the burner is, on an average, 
between 2,000 and 3,000 hours, and a 
minimum of 1,000 hours is guaranteed. 
About 260 of these lamps have been 
installed in Messrs. Vickers’ works in 
Sheffield, and many other firms are us- 
ing them throughout Great Britain. 


e n 


Underground Lines for Indianapolis. 

As the result of an order of the 
Board of Public Works of Indianapolis, 
the Postal Telegraph Company will be 
compelled to run its city lines in under- 
ground conduits. 

It is estimated that the cost of doing 
the necessary work will be $25,000. A 
contract for the installation has been 
awarded to G. M. Gest & Company, of 
New York and Cincinnati. 

—e e 
Switchboard Demand Heavy. 

The Westinghouse Electric & Manu- 
facturing Company’s switchboard shop 
broke a record last month, turning out 
800 panel switchboards. The previous. 
high record was during June of this 
year, when 751 panels were turned out. 
The company desires to have a capac- 
ity of 1,000 panels per month. ~~ 
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CANADA. 


(Speciali Correspondence.) 


OTTAWA, ONT., SEPTEMBER 1.—To show the Canadian farmer how 
to farm with electricity, after the manner of the European farmer, is 
the plan of the Ontario Hydro-Electric Commission. The chairman, of 
the Commission states that the farmer in Ontario will be taught 
to utilize the power available at Niagara, and so find for himself 
a solution of the labor question. 

The provincial government of Quebec has adopted a new policy 
as to water powers belonging to the Crown. In future, no water 
power will be definitely sold. Twenty years ago, these water pow 
ers were allotted for nothing. Ten years ago, much water power, 
such as the Shawinigan Falls and Grand Mere Falls, were sold 
for $50,000, now the water powers will be only leased for long per- 

.iods up to ninety-nine years. 

The Sherbrooke Railway & Power Company, of Sherbrooke, 
Que., has authorized the issue of $300,000 of additional bonds in 
connection with its recent purchase of the Eastern Townships Elec- 
tric Company, the Lennoxville Light & Power Company and the 
Standstead Electric Company, and for the extending the distribut- 
ing systems of these companies. By their acquisition, the Sher- 
brooke Company controls the major part of the electric lighting and 
power business in the rich and thickly populated district lying 
between the city of Sherbrooke and the United States border. 

By the first of October next, the Shawinigan Water & Power 
Company, of Shawinigan Falls, Que., will be delivering power in the 
city of Montreal, over eighty miles distant, through its own trans- 
mission lines and over its own right of way. The company will 


have a capacity of 25.000 horsepower with an overload capacity of — 


50,000 horsepower, and in an emergency could deliver 100,000 horse- 
power. A contract has been made with the Montreal Light. Heat & 
Power Company, to sell the latter concern an additional 40.000 horse- 
power, in addition to the 23.000 horsepower taken by that company 
now. The new development of power at the Shawinigan plant is 
known as the second development. It is expected that, in time. all 
the power delivered by the company in Montreal will be drawn from 
this second development, which will generate sixty-cycle current, 
that being the frequency most used in Montreal. The new plants 
will be capable of ultimately producing 75,000 horsepower. which 
with the 55,000 horsepower already generated, will eventually give 
a total installed capacity of 130,000 horsepower. 

An electrical thermometer, which it is believed will be capable 
of foretelling. on ocean-going vessels. the approach of icebergs, is 
to be tested by the Department of Marine here. If successful. the 
Invention will be one of the most important in years to the ship- 
ping interests of the world. The problem of foretelling when a 
vessel is approaching an iceberg. is one that has been studied by 
navigators for years, but nothing approaching a solution of it has, 
up to the present time. been discovered. Professor Barnes, of Mc- 
Gill University, Montreal, is the man who seems to have solved the 
problem. He has, for years, been making a study of one of the 
least known branches of scientific research—the laws governing 
the formation of ice. It was in connection with this research work 
that Professor Barnes devised the instrument that promises to be 
such a help to navigators the world over. It is an electric ther- 
mometer, built along different lines to that use in laboratories. of 
which, however, it is an adaptation. In brief, he has prepared an 
electrical recording apparatus which registers the changes in the 
amount of current passing through the circuit of which it is a 
Part. So sensitive is the action, that the slightest change in tem- 
perature will cause an increase or decrease in the flow of electric- 
ity through the conducting wire. A section of the circuit mentioned 
's enclosed in a small cylinder, which is attached to the end of a 
pole. This pole is sunk in the water while the vessel is going at 
full speed, and the. electrical recording apparatus does the rest. 
It is very easy to reduce the curve, made by the apparatus. into 
terms of temperature, and so delicate is the instrument. that it 
will record the changes to the thousandth part of a degree. Pro- 
fessor Barnes has fully tested the apparatus in making his tests 
of the temperature of the currents in the St. Lawrence river. 

Construction is well advanced at Jordan River, forty-five miles 
from Victoria, of an electric power plant capable of developing 
10,000 horsepower, in which enterprise an expenditure of $1,250,- 
rl is involved. The power developed will be transmitted to Vic- 
pas and utilized in supplying light and power generally and in 

© operation of the Victoria city and suburban street railway serv- 
ces and a new electrical line connecting Victoria with various 
ee of the Saanich Peninsula. Another larger power project 
and evelopment, the purpose of the promoters being to harness 
tion TRAL the power of Campbell River Falls for use in the opera- 
60.000. logging roads. From these falls experts have reported 

1000 horsepower can be developed. . R 


= MEXICO. 
(Special Correspondence.) 


Mexico City, Mex., Aucustr 26.—Electricity is playing an im- 
portant part in the construction of one of the longest mining tunnels 
in the world in the vicinity of Pachuca. This great work is known 
as the Nepton tunnel and when finished it will be a little over six 
Miles long. It is being constructed by Gabriel Mancera, an engi- 
neer of this city. He has installed near the mouth of the tunnel an 
electric power plant for supplying energy for drilling and also pro- 
vides the lighting system and gives the power for operating ventil- 
ating fans. One of the remarkable features of this tunnel is that 
it will traverse the underground mineral region at a depth of about 
1,400 feet below the surface of the city of Puebla. It was started 
eighteen years ago and there has been finished up to this time 
about two miles of the work. Its special object is to drain the 
whole Pachuca mining district and to afford an outlet for the ores 
of the different mines with which it will connect. An electric tram- 
way system will be installed in the tunnel when the work has made 
a little further progress. 

The recently issued annual report of the Mexico Tramways Com- 
pany, which operates the Mexico City lines, shows that its car mile- 
age during the year 1910 was about 12,800,000. The average num- 
ber of eighteen-hour cars operated per day during 1910 was 253, 
compared with 235 in the year previous. The average earnings per 
passenger-car per day were a little more than $57.00, and average 
passenger receipts per car-mile for 1910 were $44.98. These figures 
represent substantial improvement over the year previous. 

It is interesting to note the rapid growth in the electric service 
of the company and the consequent diminution of the mule and 
steam car mileage service during the past six years. In 1905 the 
total mileage operated by electricity was below 100, which compared 
with nearly 159 miles at the close of 1910. The mileage of tracks 
operated by mules in 1905 was about 39, compared with 21.25 in 
1910, and the steam mileage in 1905 was 12.25, compared with noth- 
ing in 1910. The mileage of the company’s electric, mule and steam 
lines since 1904 compares as follows: 


Electric Mule Steam Total 
1910 158.62 21.31 R 179.93 
1909 145.24 26.65 ee 171.90 
1908 125.41 37.88 7.88 171.17 
1907 118 37 12 167 
1906 108 39 12 159 
1905 98.47 39.16 12.33 149.96 


A deal involving the control of 350.000 acres of land has been 
closed, in which a syndicate headed by Dr. F. S. Pearson will con- 
struct dams in three Texas rivers—the Guadualupe, the Frio and the 
Nueces—and also build irrigating plants and canals for watering 
more than 500,000 acres. 

Tnis project is in addition to the $2.000,000 Medina River dam 
and irrigation deal of recent consummation. They will represent 
an investment of nearly $15,000,000. The land is in Uvalde. Nueces, 
Frio, Edwards, Kinney, Lasalle and other counties of west Texas. 


COMMISSION NEWS FROM NEW YORK. 


(Special Correspondence.) 


The Public Service Commission, Second District, has been re- 
quested by the municipal authorities of the village of Catskill to 
fix the price to be paid for street lighting, under a new contract 
proposed to be entered into with the Schoharie Light & Power Com- 
pany, the parties having been unable to reach an agreement. The 
Board of Trustees of the village submitted several lighting speci- 
ficaticns to the company and is particularly desirous of securing rea- 
sonable rates upon thirty-five 200-watt lamps. fifty sixty-watt lamps 
and 200 forty-watt lamps. This plan contemplates the elimination 
of all arc lamps now used, with the consequent saving in cost 
of maintenance and without any necessity of a change in station ap- 
paratus. The company has offered to light the streets of the vil- 
lage al] night and every night as proposed in this plan, for the 
period from the termination of the present contract to Mav 28, 1912, 
at the annual rate of $53.78 for the 200-watt lamps. $22.50 for the 
sixty-watt lamps and $20 for the fortv-watt lamps. These prices, 
the village believes to be excessive and unreasonable and in turn has 
offered to the company a compromised price of 6.25 cents per 
kilowatt-hour for such service. The company refuses to accept the 
compromise. The village authorities, therefore, appeal to the Com- 
mission to adjust the difficulty, and the Commission is asked to re- 
quest the company to continue furnishing lights to the village under 
the same hour schedule and at the same price as at present until 
the matter is heard and determined. 

The Public Service Commission, has instructed its Counsel to 
commence actions to recover a penalty provided by law against twen- 
ty-two gas and electrical corporations for failure to file the annual 
report required by the Commission, for the year ended December 
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31, 1910. The companies were given until February 15 to file these 
reports, and repeated requests for reports from the statistician of the 
Commission and its counsel since that time have been unavailing. 

The Commission has ordered all public service corporations 
within its jurisdiction, maintaining poles or other structures for car- 
rying overhead wires, to stencil or mark such poles with the initials 
of the owner and with a number whereby the location of any pole 
may be identified. Investigations made by inspectors of the Commis- 
sion show a general lack of such stenciling throughout the state, 
which is necessary for identification of poles as to ownership and 
location, in the inspection of construction, in service complaints and 
in valuation proceedings. 

The Public Service Commission, First District, has made public 
a report showing progress of construction work on Brooklyn Fourth 


Avenue subway. Report shows that 1,400,000 cubic yards or eighty 


per cent of entire excavation has been done. Approximately five- 
eights of contract value has been prepared to date. There are six 
contracts, price of which aggregates $15,886,381. Total working 
force engaged on all contracts now numbers about 3,500 men. 

The Public Service Commission, First District, on August 29, 
began advertising for bids to make borings along the lines of ex- 
tension proposed by the Interborough Rapid Transit Transit Com- 
pany and other routes. Bids will be received at the office of the 
Commission until noon Tuesday, September 12, when they will 
be opened in public by.the Commission. Awards of contracts to the 
successful bidders will follow within a day or two. Borings are re- 
quired in advance of the making of plans for the new subways and 
river tunnels, so that the engineers of the Commission may design 
a structure suitable to the character of the ground through which 
it is to pass. These borings are also required by bidders in making 
their estimates for construction, as they show the character of the 
soil through which the excavation is to be made. Borings are now 
called for to be made at a number of points in Manhattan and 
Brooklyn. Should the results of boring at any point indicate the 
advisability of changing the line, the proposed tunnel borings along 
that line may be abandoned and borings made along such other 
lines as may be determined upon. Each bid must be accompanied 
by a certified check for $1,000 and when the contract is let the con- 
tractor will be required to furnish bonds in the sum of $10,000. 


LIGHTING AND POWER. 
(Special Correspondence.) 


ABERDEEN, WASH.—The installation of a municipal electric 
light plant is being agitated. 


“MIAMI, ARIZ—The Summit Copper Company will build | an 
electric light and power plant. 


A. 
PLYMOUTH, WIS.—The Water & Light Commission has recom- 
mended a new electric light plant. 


DEER RIVER, MINN.—The Everton Light & Power sia 
is erecting a large electric light plant. 


DEL RIO, TEX.—The Del Rio electric Hight and ice plant has 
been sold to W. R. Payne for $37,550. 


STOCKDALE, TEX.—The Stockdale Cottonseed Oi] Mill Com- 
pany is installing an electric light plant. 


STANTON, MICH.—Bonds for $10,000 for a municipal electric 
light plant and water works have been voted. C. 


SIOUX FALLS, S. D.—The H. M. Byllesby Company will extend 
its electric light lines to the McKennan Hospital. C. 

PENTLAND, CAL.—The San Joaquin Light & Power Company 
has purchased a site here for the erection of a new building. A. 

CANBY, MINN.—The Citizens Electric Light & Power Com- 
pany will expend $25,000 on the installation of an electric light 
plant. 

BAKERSFIELD, CAL.—The Kern River Qil Fields, Ltd plan 


to install electric motors for oil-drilling operation in the near 
future. 


A. . 
WHITE BLUFFS, WASH.—The Pacific Power & Light Com- 


pany has asked franchises for electric lighting at this place and 
Benton City. 


SALEM, ORE.—The Portland (Ore.) Railway, Light & Power 


Company contemplates the installation of a cluster street ae 
system here. 


BURNS, ORE.—James D. Fellows has been granted a twenty: 
five-year light and power franchise, and will install an electric 
power plant. A. 

SYLVAN GROVE, KANS.—Work has been started on the water- 
works and electric light plants here. Bonds to the amount of 
$25,000 were voted. 

NORTH SAN JUAN, CAL.—The Northern Water & Power 
Company plans for the erection of a hydroelectric power plant at 
French Corral, near here. : 

OGDEN, UTAH.—The Merchants’ Light & Power Company re- 
cently turned on power from its new plant, supplying lighting for 
the main streets of the city. 

SPOKANE, WASH.—The Burlington Mining Company has com- 
menced the erection of a power plant for mines operation on its 
property near Wallace, Ida. A. 


PAXTON, ILL.—Paxton is to construct a $17,000 electric Night 
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plant, having authorized the issuance of bonds for its construction 
and the purchase of machinery. 


MEDFORD, ORE.—The Siskiyou Electric Power & Light Com- 


Waterloo, Ind., thus connecting with the Toledo & Chicago, an in- 
terurban road projected several years ago. H. 


NEW SHARON, IOWA.—The construction of a high-tension 


transmission line for electric light to Oskaloosa is projected by the 
Uskaloosa Traction & Light Company. C. 


JANESVILLE, MINN.—The Consumers’ Power Company, Man- 


kato, Minn., is planning to supply this town with light from Man- 
kato, and also Eagle Lake and Waseca. C. 


LACLEDE, MO.—The Laclede Electric Light Company has been 
incorporated with a capital stock of $5,000. The incorporators are: 
Z. T. Stanley, E. R. Allen and R. L. Wheeler. 


FRESNO, CAL.—The San Joaquin Light & Power Company will 
make improvements and additions to its private telephone system 
between here and Bakersfield to cost $18,000. 


DUGGER, IND.—The Town Board has granted a franchise to the 
Sullivan County Electric Company to erect, equip and operate a 
plant to furnish the town with light and power. 


STOCKTON, CAL.—Bids for furnishing an underground sonduit 
lighting system, with electroliers throughout the business portion 
of the city, have been called for by the City Council. 


OAKLAND CITY, IND.—Plans have been approved for the con- 


struction and equipment of a central lighting and heating plant : 


to supply the buildings of the Oakland City College. 


BOSTON, MASS.—The New England Water Power Company näs 
been incorporated with a capital of $1,500,000. The company pro- 
poses to develop hydroelectric power on the Deerfield River. 


GETTYSBURG, PA.—The Peoples Light Company is in the 
course of formation here. The new company will, it is said, estab- 
lish low rates and will extend its service to nearby towns. 


ASHTABULA, O.—The Home Power Company has been incor- 
porated with a capital of $60,000. Directors are: H. Beides, B. B. 
Seymour, R. R. Watson, F. A. Macon, and Matt S. Spaulding. 


WASHOUGAL, WASH.—Sam Sampson has made application for 
a franchise to extend his high-voltage transmission line through 
this town and county to Vancouver, a distance of sixty miles. 


TOMBSTONE, ARIZ.—The Western Mines & Development Com- 
pany, operating the Towner-Lovel mines, is planning for the erec- 


tion of an electric power plant. Frank Dean is chief engineer. A. 


EL PASO, TEX.—An electric lighting system is being installed 
at Fort Bliss, by the F. E. Newberry Electric Company, of St. Louis. 
The plant will cost about $30,000. Tungsten lamps are to be used. 


POTTSVILLE, PA.—The borough electric light plant at Shick- 
shinny has been bought by the Luzerne Gas & Electric Company 
which controls the Hazleton gas plant. The price paid was $100,000. 


MONETT, MO.—Plans and specifications submitted by Roland 
& Westover for a new light and power plant have been accepted by 
the City Council. The plant will be completed in about four months. 


COLTON, CAL.—The Southern California Edison Company has 
awarded the contract for the erection of its new substation here to 


the F. O. Engstrum Company, of Los Angeles. The price is 
$16,000. A 


FARGO, N. D.—The Northwood Mill & Light Company has been 
incorporated with a capital of $25,000 by David D. Hiebert of Har- 


vey, Otto O. Restodius of East Grand Forks and Otto Sangstad of 
Northwood. 


DURANGO, COLO.—The San Juan Water & Power Company will 
soon extend its service to Creede. Power will be used for lighting 


and for work in connection with the various mining companies 
near Creede. 


RANDLE, WASH.—The Valley Improvement Company of Port- 
land, Ore., will soon commence construction of its proposed power 


plant near here. Plant and transmission system are estimated to 
cost $15,000,000. A. 


GIBSON, ILL.—The Central Light, Heat & Power Company has 
incorporated with a capital of $100,000, to own and operate an elec- 


tric light plant. The incorporators are Archie Hood, H. L. Clarke, 
and James Hood. i 


LOS ANGELES, CAL.—A complete power and electric lighting 
plant will be installed in the thirteen-story office building to be 


erected on Broadway by the Los Angeles Investment Company. Esti- 
mated cost of building, $1,000,000. 


SACRAMENTO, CAL.—The design for the electrolier system as 
proposed by the Retail Merchants’ Association for certain streets 


and alleys of this city, has been adopted by the Board of Trustees 
and will be installed in a short time. 


OGDEN, UTAH.—Work on the Davis & Weber Counties Canal 
Company’s hydroelectric power plant at Riverdale will be started 


as soon as contracts can be awarded. The company has asked for 
bids on the construction of the plant. 


SCRANTON, PA.—An isolated electric plant will be installed 
in the Globe Warehouse here. The plant will supply sufficient cur- 


rent for 200 arc lights and an equal number of incandescent lamps, 
and will also supply power for motors. 


September 9, 1911 


- CLARION, IOWA.—Plans have been completed for the new elec- 
tric light building for Mozingo & Mack to replace the building burned 
August 4. The work will be pushed rapidly and it is expected that 
the city will have lights again very soon. 

NEWARK, O.—The Licking Light & Power Company plant here 
has been purchased by the American Gas & Electric Company. H. 
L. Montgomery of Auburn, N. Y., will be the new manager. The 
plant will be enlarged and generally improved. i H. 

WORTHINGTON, IND.—William H. Yule, of Hartford City, 

has urchased the Indiana Water & Light Company’s plant at this 
place and is now in charge. It is understood the new owner will 
install considerable new machinery and equipment. Ss. 

LYLE, WASH.—The Northwestern Electric Company of Port- 
land has acquired twelve miles of water rights on the Klickitat 
River, near here, from Ham, Yearsley & Ryrie, for $75,000, and con- 
templates extensive hydroelectric power development. A. 

HUMBOLDT, IOWA.—The Northern Iowa Light & Power Com- 
pany is putting in a second and larger dam at its power site near 
this city. The Fort Dodge construction work has not begun in earn- 
est and will not begin until the dams are completed here. 

BROKEN BOW, NEBR.—The Custer Electric Company is erect- 
ing an office building adjoining the light plant. Although the com- 
pany has only been in business a few months the growth has been 

such that twenty-four-hour service is promised within a year. 

COLUSA, CAL.—The Northern California Power Company has 
been granted a franchise for a power and light system in the town 
of Williams and expects to have it in working order in a few weeks. 
Jerry Myers, of Willows, will be manager of the Williams office. 


BEECHER, ILL.—The Beecher Light & Power Company has 
been incorporated with a capital of $6,000 by a number of local 
men. The officers are: Herman Ruge, president; Thomas Clark, 
vice-president; William J. Henze, secretary; George satterman, 
treasurer. 

SAN FRANCISCO, CAL.—The Placer Electric Power Company 
has been incorporated by R. K. Borland, F. A. Nightingill and S. T. 
Harding with a capital stock of $2,000,000. The company plans for 
the erection of power plants in mining districts to supply power 
for mines operation. A. 

RICHMOND, IND.—Before granting the Richmond Water 
Works Company a new franchise the City Council has demanded 
the company to surrender its books for examination. The Council 
wishes to know what profit the company has been making to govern 
it in the question of rates. 8. 

FULLERTON, CAL.—The Southern California Edison Company 
has agreed to install and maintain an improved street-lighting sys- 
tem of, five 500-watt tungstens, five 250-watt tungstens, in the bus- 
iness district, and forty-five fifty-watt tungstens, in the residence 
section, for $98.75 per month. A. 

NORWICH, CONN.—The new 750-kilowatt generator of the loca 
power and lighting company was recently put in operation. The 
demand for power has increased so much that this addition became 
necessary, and it is probable that another turbine of the same size 
will be installed in the spring. | 

LOS ANGELES, CAL.—The Union Oil Company has awarded 
the contract for the installation of a power and generating plant 
in its new thirteen-story office building to the John W. Catron Com- 
pany, Los Angeles. The contract price was $11,325 and the time 
limit placed is November 1, 1911. 

ELEPHANT BUTTE, NEW MEX.—Work is now im progress 
erecting the building for the electric power plant that is to be in- 
stalled by the Federal Government at the site of the proposed dam 
here. The machinery will cost about $100,000. William C. Beatty 
is superintendent of construction. D. 

INDIANAPOLIS, IND.—Articles of incorporation have been filed 
with the Secretary of State by the Auto Lighting & Electric Com- 
pany. The company proposes to establish a plant to manufacture 
electric vehicle lights and other electrical devices. F. C. Parker, C. 
R. Brown and G. S. Monfort are directors. S. 

PHOENIX, ARIZ.—The City Council has awarded a contract to 
the New State Electric Company, Phoenix, for the installation of 
an ornamental street-lighting system in its recently paved business 
district. The price is stated to be about $20,000. Iron posts and in- 
candescent lamps, four fixtures to the block, will be used. A. 


MILWAUKEE, WIS.—The new repair shops of the Milwaukee 
Electric Railway & Light Company, between Thirty-eighth and 
Forty-first Streets, will be finished about October 1. They have been 
in process of construction for the past eighteen months. They cover 
about twenty acres of ground, and will cost about $500,000. 


PORTLAND, ORE.—The Portland Railway, Light & Power Com- 
pany will soon commence construction of a dam near Cazadero, on 
the Upper Clackamas River for its proposed power plant. A dam 
is now being constructed at Oak Grove on the Clackamas River, 
where a power plant of 25,000-horsepower capacity will be erected. 

TOWER, MINN.—The City Council has let contracts for the 
building of a power plant and transmission line. The plant is to 
be at Pike River Falls, six miles from town. The transmission ling 
will probably be a submerged cable laid down Pike River to Pike 
bay, an arm of Lake Vermilion, through Pike bay and up the East 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


543 


Two Rivers to the city. It is expected the plant will be ready for 
operation by November 1. 

TWIN BRIDGES, MONT.—Surveys are being made from Ruby 
for a power line to be constructed by the Madison River Power Com- 
pany, for the purpose of furnishing electric lights in the towns of 
Laurin, Sheridan and this place. It is understood that the work 
of constructing the line will be commenced as soon as the right of 
way is secured. 

CANON CITY, COLO.—It is reported that H. M. Byllesby & 
Company, of Chicago, have secured options on the holdings of the 
Colorado Light & Power Company here. The Canon City Company 
supplies the Cripple Creek district and the towns of Canon City, 
Florence, Concrete, Williamsburg and other coal camps in this 
county with power. | ; i 

WILMINGTON, DEL.—Due to the expansion in its business, 
the Electric Hose & Rubber Company has found it necessary to re- 
place the engines which it has been using with 800 horsepower mo- 
tors. For this reason the power lines of the Wilmington & Phila- 
delphia Traction Company in that vicinity are being rebuilt. The 
work will cost about $10,000. 

KEENE, N. H.—The Keene Gas & Electric Company has award- 
ed the contract for building its new power line from Hinsdale to 
Keene to the Archibald-Brady Company, of New York. The contract 
calls for the completion of the work November 10. The new lines 
will be supported entirely on iron towers and will transmit at 6,600 
volts from the Hinsdale dam. 


DORRIS, CAL.—A survey of the projected lines for the Siski- 
you Electric Light & Power Company has just been completed, and 
the wire will be strung in a short time. Dorris will be the distrib- 
uting station for Macdoel and two large ranches owned by the 
Churchill Company, of Yreka. It is expected that power will be 
supplied within a few weeks. 


PHOENIX, ARIZ.—The S. Morgan Smith Company, York, Pa., 
has been awarded a contract for machinery for the new 1,000- 
horsepower electric plant at Arizona Canal Falls. The Reclamation 
Service is in charge of the work, the cost being borne by the Salt 
River Valley Water Users’ Association. A 6,000-horsepower plant 
is planned on the Salt River, near Tempe. A. 


NESS CITY, KANS.—Bonds to the amount of $16,000 have been 
voted for the purpose of rebuilding the electric light plant which 
was destroyed by fire in June. Contracts will be let at once for the 
erection of a suitable building and the installing of the necessary 
machinery. The poles and wire now standing, and owned by the 
old company, will in all probability be purchased by the city. 


ELY, NEV.—An immense electric power plant is soon to be 
erected on Cleve Creek by the Telluride Power Company, according 
to plans recently made public. Cleve Creek, on which it is planned 
to erect the new plant, is one of the largest in Eastern Nevada. It 
is estimated that it will develop more than 3,000 horsepower. The 
plant will be used in furnishing electric light and power to Bly 
and surrounding camps. 

MARYVILLE, TENN.—The Maryville Electric Light, Heat & 
Power company, has been formed here with a capita) stock of $100,- 
000. The incorporators are: I. B. Zeigler, John M. Clark and James 
A. Goddard, of Maryville, and J. G. and William Sterchi, of Knox- 
ville. It is the purpose of the promoters to erect a large generating 
Llant at Abram’s Falls on Abram’s Creek in this county, at a dis- 
tance of twenty-five miles from Maryville, and transinit electricity 
to Maryville and other cities. 


NOBLESVILLE, IND.—The White River Light & Power Com- 
pany’s hydraulic plant recently sold at receiver's sale for $30,000 
has been acquired by Alexander Holiday of the Noblesville Heat, 
Light & Power Company and the Indianapolis Water Company. The 
new owners have made no statement relative to completing and 
operating the plant. It is believed that the Indianapolis Water Com- 
pany expects eventually to draw a part of its water supply from 
the reservoir at the Noblesville dam. S. 


MINNEAPOLIS, MINN.—It has been decided to install an elec- 
tric light plant at the city garbage crematory. The plant, including 
engine, lamps, dynamo and pole lines, will cost between $42,000 and 
$43,000, according to the bids received by the City Council. This 
will cover the entire expense except the cost of enlarging the cre- 
matory to provide additional space. The electric plant is designed 
not only to light the workhouse, Hopewell Hospital and the crema- 
tory, but to provide power for about two hundred street lights for 
Camden Place and North Minneapolis. 


HARRISBURG, PA.—Three charters have been granted by the 
State Department, as follows: Conewago Township Electric Light, 
Heat & Power Company, capital stock, $5,000; McSherrystown 
Electric Light, Heat & Power Company, capital stock, $5,000: New 
Oxford Electric Light, Heat & Power Company, capital stock, $5,000. 
The incorporators of the three companies are Raymond F. Topper, 
George J. Benner, and Stella I. Raffensberger. The treasurer is 
Ellis S. Lewis, York. The business of the three companies will be 
transacted at Gettysburg. The promotors contemplate supplying 
light, heat and power by means of electricity te the towns of Me 
Sherrystown and New Oxford, having already appleid for fran- 
chises in those places; also at several places in Conewago township, 
principal among whieh are Edgegrove and Mt. Rock. 
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ELECTRIC RAILWAYS. 
(Special Correspondence.) 


CHICO, CAL.—George E. Springer has been granted a franchise 
for an electric street railway in the town of Chico. 


PASO ROBLES, CAL.—An electric road through this place, ànd 


connecting the San Joaquin Valley with the coast, is being consid- 
ered. 


WATTS, CAL.—The Pacific Electric Railway Company has been 


granted a fifty-year franchise for a street railway on certain streets 
of this city. 


LOS ANGELES, CAL.—Construction work will be started in a 
short time on an electric line from Los Angeles to El Segundo, the 
new Standard Oil town. 

LOS ANGELES, CAL.—The Pacific Electric Company has let 


the contracts for construction of the electric railway line from San 
Bernardino to Riverside, Cal. 


YUBA CITY, CAL.—The Northern Electric Railway plans for 


the construction of a line from this city to Colusa. A line is also 
contemplated to Roseville, Cal. A. 


PASADENA, CAL.—Work will start àt once on the new $10,000 


passenger and freight station of the Pacific Electric Company at 
Mission -Street and Fair Oaks Avenue. 


SISTERSVILLE, W. VA.—Construction work has been started 
on the electric line between Middlebourne and this city. Work will 
be pushed on the tunnel between the two cities. 


VANCOUVER, CANADA.—It is announced that the construction 
will be commenced at once of the proposed extension of the British 
Columbia Electric Railway from New Westminster to Millside, B. C. 

FAYETTEVILLE, ARK.—W. A. Fraser and others, of Dallas, 
Tex.. have been granted a fifty-year street-railway franchise, on 


condition that they build a line connecting the university and moun- 
tain. 


MAYSVILLE, KY.—The Maysville Street Railroad & Transfer 
Company has begun to carry out its enlargements and improvements 


as planned. As a beginning new car barns are to be built and new 
cars purchased. 


DAKOTA CITY, NEBR.—The Sioux City, Crystal Lake & Homer 
Railway was recently sold to E. P. Howell, of Sioux City. It is 


thought that this road will later become part of a line between 
Omaha and Sioux City. 


DUNNIGAN, CAL.—Four lines have been surveyed between 
Woodland and Dunnigan for the proposed Westside Electric Rail- 


road. From Dunnigan to Red Bluff the lines will parallel the track 
of the Southern Pacific Railroad. 


HARRISBURG, PA.—A charter has been granted to the Lebanon 
& Campbellstown Street Railway Company to construct a ten mile 
trolley line in Lebanon County. The capital is $60,000. M. S. 
Hershey is president of the company. 


ST. LOUIS, MO.—The Missouri, Iowa & Minnesota Construction 
Company is projecting the construction of an electric railroad to 
Minneapolis. The company will incorporate as the St. Louis & Min- 
neapolis Railroad Company with a capital of $20,000,000. C. 


BELLEFONTAINE, O.—Stock of the proposed Wapakoneta, Belle 
Center & Kenton traction line is selling readily and the project now 
seems assured. A committee of Wapakoneta business men ap- 
pointed to dispose of the $200,000 worth of stock assigned to Aug- 


laize County, reports that more than $40,000 has already been dis- 
posed of. 


TIFFIN, O.—Engineers are busily engaged surveying the route 
of the new Tiffin-Fremont electric railway. Most of the right 
of way has been secured. Congressman Anderson is prominently 
connected with the scheme. The contracts call for the commence- 


ment of the work within four months and its completion within 
ten months. H. 


LAPORTE, IND.—According to reports C. H. Geist of Phila- 
delphia, proposes to carry out the plans of the promoters and build- 
ers of the Chicago-NewYork Air Line and build the road from 
Laporte east to Goshen, tapping South Bend in route. At present 
the Air Line cars are running to the station of the Northern In- 
diana Railway. 

WATERTOWN, S. D.—A franchise has been granted to Ferris 
Brothers for a period of twenty years for the operation of a street 
railway. It is the intention to build the first line directly out to 
Lake Kampeska, which has become famous as a resort in that sec- 


tion of the state. After that is completed lines will be built about 
the city as needed. 


PORTLAND, ORE.—It is reported that both the Oregon Electric 
and the Southern Pacific Companies will extend their electric rail- 
way lines from Portland to Eugene before the end of the coming 
year. Plans for the extension of the Oregon Electric Company’s 
line have been completed but no official statement has been made by 
the Southern Pacific Company. 


JOLIET, ILL.—The Chicago, Ottawa & Peoria Railway, which 
is the northern section of the Illinois Traction System, is rapidly 
working on the construction of its twenty-three mile line between 
Morris and Joliet. It is hoped to have this extension completed 
early in fall. It will make Morris, Ottawa, Streator, La Salle, 
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Princeton and intervening towns directly accessible by electric 
interurbans from Joliet and Chicago. 


EL PASO, TEX.—It is reported that Epes Randolph, vice-presi- 
dent of the Arizona Eastern and Southern Pacific, of Mexico, has 
purchased the street-car system of Phoenix, Ariz. The reported pur- 
chase of the street car system of the capital city is said to be the 
first step in the installation of electric transmission throughout the 
Salt River valley and connecting towns in that part of Arizona. 


WASHINGTON, PA.—Business men of Pittsburg and Washing- 
ton are understood to be back of a project to build an interurban 
road from this place to West Middletown, twelve miles north of 
here. The surveys have been completed, much of the right of way 
has been obtained and the money to finance the project fully is said 
to be in hand. The estimated cost of construction is $250,000. 


SAN DIEGO, CAL.—The San Diego, El Cajon & Escondido Rail- 
way Company has been incorporated by William Stell and C. O. 
Nichols of El Cajon, W. L. Ramey and Frank C. O'Kelly of Escon- 
cido and G. W. Purcell, H. G. Crowe and C. C. Riordon of San 
Diego. This company will build a sixty-mile interurban line from 


San Diego to Escondido via the El Cajon Valley with a branch to 
Lakeside. 


PIERRE, S. D.—Articles of incorporation were filed here recently 
for the Twentieth Century Transportation Company to construct an 
electric line from Chicago to Rapid City to cross Illinois, Northeast 
Iowa, Minnesota and South Dakota by way of Decorah, Minneapolis, 
Watertown and Pierre. It is capitalized at $1,000,000, the principal 


office being given as Pierre. Most of the incorporators are at Lan- 
caster, Wisconsin. 


DEFIANCE, O.—The Ohio Electric Company has secured an op- 
tion on a large building at the corner of Auglaize Avenue and Sec- 
ond Street, which will be used as a station for the Defiance-Lima 
branch. The City Council has extended the time for the company 
to complete its work until January 1, 1912. The lines which now 


terminate at the outskirts of the city will be extended as far as the 
Auglaize River bridge. H. 


GARY, IND.—Almost a dozen railroads are building or are pre 
paring to build large yards and establish repair shops in this ter- 
ritory. This move is being made in connection with the plan of all 
the trunk lines entering Chicago to establish their freight ter- 
minals in the Gary region and make Gary the gateway to Chicago. 
An interesting feature of the plan includes the electrification of the 
several lines entering Chicago thus making Gary the division line 
between the steam and electric divisions of the various roads, and 


eventually establishing a large terminal for steam and electric rail- 
roads. S. 


CLEVELAND, O.—The Cleveland, Barberton. Coshocton & 
Zanesville Railway Company has negotiated a bond issue of $2,000,- 
000 and will start active construction work in a short time. The 
company proposes to build first the section of the line from Cleve 
land to Orrville, a distance of fifty-two miles. It expects to get a 
large amount of the work on the section nearest Cleveland com- 
pleted during the present year and hopes to have a portion of the 
line in operation during the coming year. J. J. Breitinger is presi- 


dent. W. E. Brooks of Elyria is vice-president, George Hewlett sec- 
retary and B. E. Ottman treasurer. 


SOUTH BEND, IND.—The officials of the South Bend & Logans- 
port Traction Company announce that work will be resumed on 
the line from this city to Logansport, at which point connection 
will be made with the Indiana Union Traction Company for Indi- 
anapolis. The grade is completed as far south as Plymouth and 
the purpose is to extend the line to Logansport as rapidly as pos- 
sible. The road 1s being built by South Bend and Philadelphia 
capitalists. Officers of the company were elected at the recent an- 
nual meeting as follows: S. S. Perley, president; Thomas P. Mur- 
dock, vice-president and secretary, and Virginius Nicar, treasurer. 


EVANSVILLE, IND.—Articles of incorporation have been filed 
with the Secretary of State by the Evansville, Henderson & Owens- 
boro Railway Company. The capital stock is $10,000 and will be 
increased later on. This company proposes to finance, construct, 
equip and operate a street and interurban railroad and plants for 
the generation and distribution of electricity for heat, light and pow- 
er. The primary object of the company, however, is to build an in- 
terurban road from Evansville to Henderson, install a ferry to con- 
vey the cars across the Ohio River, and electrify six miles of the Ili- 
nois Central steam line over which tne cars will operate. William 
A. Carson, W. H. McCurdy, Albert F. Karges, Philip Speck, M. S. Son- 
tag and Charles C. Tennis are directors. S. 


TOLEDO, O.—Extensive improvements some of which are al- 
ready under way are being planned by the Toledo & Indiana Rail- 
road which recently was reorganized. The tracks have been re- 
bonded from Toledo to Bryan, and the roadbed is being rebal- 
lasted with slag and stone, the work to be completed by January 
1, 1912. A recently purchased electric locomotive is aiding in 
the task and when completed will be used exclusively in the 
handling of heavy freight. The power plant at Stryker has been 
overhauled, and numerous other expensive improvements are under 
way. The daily earnings show a gain of five per cent over last 
year. The road which was originally bonded for $1,650,000 is now 


bonded for $400,000. Plans: are being revived to extend the line to 
Waterloo, Ind. 
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September 9, 1911 
TELEPHONE AND TELEGRAPH. 


(Special Correspondence.) 


DAYTON, WASH.—The Mount Vernon Telephone Company has 
applied for an exclusive franchise in this city. A. 


HARRISON, ARK.—B. F. McCoid and others have organized 
a company to construct a rural telephone system. 


MELDER, LA.—The Melder-Forest Hill Telephone Company 
has been chartered with a capital stock of $10,000. 

WILTON, N. D.—The North Dakota Independent Telephone 
Company will construct two more rural lines this fall. C. 


OFFERLE, KAN.—The Peoples Co-operative Telephone Com- 
pany has been chartered with a capital stock of $10,000. 

TAHLEQUAH, OKLA.—The Tahlequah-Beggs Telephone Com- 
pany has been incorporated with a capital stock of $3,000. 

BIGHORN, MONT.—The Bighorn Telephone Company has been 
organized, with a capital of $20,000, to build line to Custer, Mont. 


SALEM, ORE.—The Hermiston Telephone and Electric Com- 
pany, Hermiston, Ore., has been incorporated with a capital stock 
of $7,000. 


COURTLAND, CAL.—The New Freeport Telephone & Telegraph 
Company has awarded a contract for the erection of a new building 
here to Hendren & Guth. A. 


WABASHA, MINN.—A franchise has been granted to the 
Greenfield Farmers’ Telephone Company to erect poles and main- 
tain a telephone system in the city. C. 


GAGE, OKLA.—The Northwestern Telephone Company was re- 
cently incorporated with a capital of $1,500 by J. M. Bateman, R. P. 
Cannon and Ira Schaffer, all of Gage. 


LONG BEACH, CAL.—The Pacific Telephone & Telegraph Com- 
pany will install a conduit system, in connection with its new ex- 
change plant. The total work is estimated to cost $150,000. A. 

CHARLES CITY, IOWA.—The Western Electric Telephone 
Company is planning the expenditure of $40,000 on extensions and 
improvements to its plant. F. M. Winn, engineer, Des Moines. C. 


NEW WASHINGTON, O.—The Cranberry Home Telephone Com- 
pany has been incorporated with a capital of $10,000, by W. A. High, 
J. H. Donaldson, A. G. Lederer, O. L. Green and John H. Sharp. 


SPOKANE, WASH.—tThe Interstate Telephone Company will 
build a new exchange station on Trent Avenue. Connection will be 
made with the system of the Home Automatic Telephone Com- 
pany. A. 

FORMAN, N. D.—The Forman, Rutland and Havana Telephone 
Company has been incorporated with a capital of $10,000 by John 
Powers of Havana and A. E. Land and H. O. Gardner both of For- 
man. 


LOS ANGELES, CAL.—The Pacific Telephone & Telegraph 
Company has had plans prepared by its engineering department, 
ree Francisco, for a new exchange to be erected on Vernon 
venue. A 


OKLAHOMA CITY, OKLA.—The Farmer’s Mutual Telephone 
Company, of Grady County, has been incorporated with a capital of 
$600, by H. A. Bloss, of Cement, and L. Delp and A. H. Nelson, of 
Chickasha. 


SAN FRANCISCO, CAL.—The Pacific States Telephone & Tele- 
graph Company has awarded a contract to Taylor & Goericke for 
the erection of a three-story exchange building on Nineteenth Ave- 
nue. The price is $34,000. ; A. 

HEBER SPRINGS, ARK.—The owners of rural telephone lines 
over various parts of Cleburne County have organized a company 
and will put in a system of phone lines throughout the county with 
a central office at this place. 

ST. PAUL, MINN.—A permit has been issued to the North- 
western Telephone Exchange Company for the erection of a brick 
addition, 32 by 73 feet, to its exchange building at Dale Street and 
Laurel Avenue. The cost will be $20,000. C. 

SAN DIEGO. CAL.—The San Diego Telephone Herald Company 
has been incorporated to furnish a daily service of current events 
to subscribers, with a capital stock of $350.000. H. A. and M. N. 
Schmidt and G. Stephens are the incorporators. A. 

SEATTLE, WASH.—The Pacific Telephone & Telegraph Com- 
pany has opened its new station in the University district, to be 
known as the “Kenwood Evchange.” The company now operates 


eight stations in this city, and contemplates the erection of o 
ers. 


___ MEDFORD, ORE.—C. H. Moore of Portland, the district super- 
intendent of the Pacific Telephone and Telegraph Company, has an- 
nounced that his company will in a short time begin work on an 
saoo Ral line involving an expenditure of between $15,000 and 


LAUREL, MISS.—The Jones County Rural Telephone Company, 
capitalized at $10,000, has been granted a franchise to enter the 
city of Laurel. The company has twenty-eight miles of wire already 
erected, connecting the homes of more than forty farmers near 
Laurel. A central exchange wills be established in Laurel 
Immediately, and it is probable that exchanges will shortly be put 
in at Moselle and Myric o 
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ELECTRICAL SECURITIES. 


Of the issue of $25,000 Hardwick, Vt., four-per-cent twenty-year 
electric light bonds, $20,000 were awarded to the Proctor Trust 
Company, of Proctor, Vt., at par and accrued interest. An addi- 
tional offering of bonds will be made within the next two months. 

Spencer, Trask & Company offer for sale five-per-cent first-mort- 
gage bonds of the Rome (Ga.) Railway & Light Company, dated 
January 1, 1907, due 1937. The issue is subject to redemption in 
whole or part at 105 and accrue interest at any interest date on 
six months’ notice. The total issue consists of $500,000. It is 
stated that earning applicable to interest on the first mortgage bonds 
have averaged more than twice the required amount, and for the 
current year are expected to amount to more than three times the 
sum needed for interest. 

Directors of the Electric Bond & Share Company recommend 
an increase of $6,000,000 in stock. There is outstanding $2,000,000 
preferred and $2,000,000 common, which it is proposed to increase 
to $5,000,000 preferred and $5,000,000 common. Increased stock is 
to be sold from time to time to meet capital requirements, subject 
to the provisions of charter that preferred outstanding shall not 
exceed outstanding common stock. It is proposed to issue imme- 
diately of the common stock $1,500,000. Common stockholders have 
agreed to take this block at par, subject to certain conditions, prin- 
cipal of which is that certificate of incorporation and by-laws be 
amended not only to increase stock, but to change preference divi- 
dend from five per cent to six per cent yearly. Stockholders favor- 
ing the plan are asked to send consent and assignment, with pre- 
ferred stock certificate endorsed in blank for transfer to Standard 
Trust of New York or Old Colony Trust Company of Boston. The 
trust companies will issue transferrable receipts, and if the plan 
is carried out stockholders will receive six-per-cent preferred for 
present five-per-cent stock. Time limit for deposit is January 1, 
1912. 

DIVIDENDS. 


Binghamton Railway Company; annual dividend of three per 
cent on the capital stock. This is an increase of one-half per cent 
per annum over the rate paid for the past six years. 

Brooklyn Rapid Transit Company; quarterly dividend of one 
and one-quarter per cent, pavable October 1. 

Connecticut Railway & Lighting Company: preferred quarterly 


- dividend of one per cent, pavable November 15. 


Louisville Traction Company; quarterly dividend of one per 
cent, payable October 1. 

Northern Ohio Traction & Light Company: a dividend of three- 
quarters per cent, payable September 15. Se 

Safety Car Heating & Lighting Company: regular quarterly 
dividend of two per cent on the capital stock, payable October 2 to 
stock of record September 13. 


CLOSING BID PRICES FOR ELECTRICAL SECURITIES ON THE LEADING EX- 
CHANGES AS COMPARED WITH THE PREVIOUS WEEK. 


NEW YORK, 
Sept. 4 Aug. 28 


Allis-Chalmers :COMMON | 29 i006 15:5 ead oie s 055 ws wae palele eee eee 63, 16% 
Allis-Chalmers preferred oo... ccc ccc ccc ce cece ccc ees ceeeuce 7 17 
Amalgamated Copper yg Fiat 4s ake ds Wr esac Mew ew wks Reece ee 57% DT 
American Tel. & Cable... ccc ccc ccc cee cece wet eneceuce TRIZ *78% 
Amëtican Tel he “Ve@lsnses sodawe & reee eraa eea be ot Sa nad woe 134% 132 
Brooklyn Rapid Transit............. 00... cece asuu cane reer T55% EEA 
General- Electri dixie ois 5-47 sins hve yok eee as Oe ae Hah a EAE 151 151 
Interborough-Metropolitan common ......... ccc eee cece aes 1414 14 
Interborough-Metropolitan preferred ........... cece cee eee 431, 42% 
Kines Connty ElećtriC errores ern gee ersen ed a bak aed LY bees 129 129 
Mackay Companies (Postal Telegraph and Cables) common 821 83 
Mackay Comranies (Postal Telegraph and Cables) preferred 72 72 
Manhattan Elevated toh we care wun oe he 5 aly soe trd ood vo data ash eaale 134 134 
Metropolitan Street Railway... ec ec cc cee cee eee “18 *18 
New York & New Jersey Telephone.............. ccc cece eee 103 103 
Pacifice Tek as Teksas. aeeoo nein ea E E a td aA 3714 37% 
U. S. Steel common (ex-dividend) SOS fa! je ids esa re ee wise bc8heLealie Welar ie Se hariecec’. 6974 697% 
T-S. Steel preferred ek x ules asasan inaa Wee eS a Siig a ED oi 114% 114 
Western UNON otiseiet Sie Shad ya Roy at cba wd Watt siete dls oe ok eet T4 74 
Westinghouse COMMON ....... ccc ccc ec cece cee en ence eece 64 64 
Westinghouse preferred econ cwe se 4 ies a's Oda re by gehen Ouees Dew 112 112 
*Tast price quoted. 
BOSTGN. Sept. 4 Aug. 28 
American: Tel -€ “Teh. scene berqwa eo ous ao dates ade a 1344 132% 
Edison lee. Muminating ...............- Rh Sk ai e a Heat a nE ae 288 286 
General FOC CURLO. sorsien daanin E P sep ae OS | Geen egg tacked 151 151 
Massachusetts Electric common.......... 0... ccc eevee ce eeeae 17% 17%: 
Massachusetts Electric preferred. ....... 0... cee S9 88 
New England . Telephone ied seein dpe o.6 Orie 4 oS e eS bow co 146 145 
Western Tel. & Tel. Common........... 0. cc cece cece sennen. 161% 16% 
Western Tel. & Tel. preferred........... ccc ccc cee ee wees 9614 96%. 
PHILADELPHIA. Sept. 4 Aug. 28 
American RailWay8S o6 svete 6 id seas Kew wre 8 KOU RS OR es 45 44% 
Flectric Company of America... cc cece cece eee cece onan. 12 11% 
Electric Storage Battery commeon..... cc... ee cece eee cee ee 51% 51 
Electric Storage Battery preferred........ ccc cc ee ee eee eee d14 51 
Philadelphia Electri 2 vata d rey dota etnc baw heated ohh dnb case 17 167% 
Philadelphia Rapid Transit........ esusu cece ccc e ee cc etc eeee 22, 2y 
Philadelphia Traction ......sesssssesenorerseenaesrorosnnon.. S13 843% 
Unión Traction 23500000 ane) exes eter bs era kwh D 501% 50% 
CHICAGO. Sept. 4 Aug. 28 
Chicago Filevated Railways common........c.cccccccerceees 24 24 
Chicago Fleveted Railways preferred..............cccc ee eee &5 &5 
Chicago Railways, Series 1........ ee ee eae eee 91 90 
Chicago Railways, Series 2.......... ccc cc cc cee cee e ec ev ees 28 27. 
Chicago Subway ...... Sig GW SS 8 aS E E yaaa Svea oe owas ee hs 2% 216 
Chicago Telephone ........ ccc cece ewe terete nee rere ae ae 120 120 
Commonwealth Edison ....... cc cece eee ccc rece cee PE anraten eo ws 132 - 132 
National Carbon common...... E P ata es eee cece nese eenee 100 100 
National Carbon preferred........... Se eee ee ee eee es 115 
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PERSONAL MENTION. 


S. Z. DE FERRANTI, president of the Institution of Electri- 


cal Engineers of Great Britain, recently arrived in New York and 
will spend about three weeks in this country. 


A. A. MICHELSON, head of the department of physics at the 


University of Chicago has been the exchange professor at the Un- 
iversity of Gottingen during the summer semester of 1911. 


GEORGE F. SEVER, until recently professor of electrical en- 
gineering in Columbia University, has become consulting electrical 


engineer for the Department of Water Supply, Gas and Electricity, 
in the City of New York. 


P. J. MORRISEY, formerly connected with the Detroit Edison 
Company, has succeeded H. H. Weaver as general manager of the 
Citizens Light, Heat & Power Company, of Johnstown, Pa. Mr. 
Weaver still retains his office of vice-president of the company. 


W. W. REECE, formerly of the Corn Products Refining Com- 
pany, has recently taken charge of the power plant economy depart- 
ment of the W. H. Zimmerman Company, engineers and construc- 


tors, whose offices are in the First National Bank Building, Chicago 
Tl. 


E. SMITH, of Canal Dover, O., has been appointed general mana- 
ger of the Toledo, Fostoria & Findlay Electric Railway, filling the 
vacancy caused by the recent resignation of Fred W. Adams. Mr. 
Adams has been with the company for eight years, and under his 


direction the line was extended to Pemberville and later to 
‘Toledo. 


EDGAR F. SMITH, vice-president of the American Electro- 


_ chemical Society, and provost of the University of Pennsylvania, is 


in Europe as the representative of his university at the celebra- 
tion of the five hundredth anniversary of the founding of the 
University of St. Andrews in Scotland and the one hundredth an- 
niversary of the founding of King Frederick University in Chris- 
tiana, Norway. He will also visit Gottingen, as this year is the 
thirty-fifth anniversary of his graduation from that .university. 
JAMES DANIEL MORTIMER has been elected president of the 
Union Electric Light & Power Company, of St. Louis, Mo., which 
office has been vacant since the resignation of Alten S. Miller in 
June. He is also the successor of John F. Beggs as general man- 
ager of the properties controlled by the North American Company. 
Mr. Mortimer started commercial life selling newspapers, and, be- 
fore entering college, operated an irrigation pumping plant in South- 
ern California. He graduated from the University of California in 
1900, and pursued a ‘post-graduate course in mathematics. From 
August, 1900, to February, 1902, he was assistant in electrical engi- 
neering at the University of California. The next positions which 
he held were: Superintendent of power for the Tacoma Railway 
& Power Company and the Puget Sound Electric Railway Company, 
electrical engineer for the Puget Sound Power Company and Stone 
& Webster, engineer for the Electric Bond & Share Company, engi- 
neer and assistant manager of the corporation department 
of the Electric Bond & Share Company, manager of the 
operating department and finally vice-president of the Elec- 
tric Bond & Share Company. Mr. Mortimer was elected 
vice-president of the North American Company in October, 
1909. He now holds the following offices with the North 
American Company and its subsidiary corporations: Vice-president, 
secretary and general manager of the North American, vice-presi- 
dent and secretary of the West Kentucky Coal Company, vice-presi- 
dent and secretary of the Mississippi River Power Distributing Com- 
pany, vice-president, secretary and general manager of the Milwau- 
kee Electric Railway & Light Company and the Milwaukee Light, 
Heat & Traction Company; president of the Milwaukee Central Heat- 
ing Company, president of the Racine Gas Light Company, vice- 
president of the St. Louis County Gas Company and the Suburban 


Electric Light & Power Company, and president of the Union Elec- 
tric Light & Power Company. 


OBITUARY. 


S. H. BURBURY, known for his work in mathematerial phy- 
pics, died recently in England at the age of eighty. He was the 


joint author, with H. W. Watson, of works on “Electrostatics” and 
“Electrodynamics.” 


JAMES CHRISTIE, president of the Engineers Club, and vice- 
president of the Franklin Institute, of Philadelphia, recently died of 
apoplexy at Atlantic City. He was seventy-one years old. Mr. 
Caristie had a long career as a mechanical engineer. He resigned 


his position as chief engineer of the American Bridge Company in 
1905, to devote his time to private business. 


NEW INCORPORATIONS. 


CHICAGO, ILL.—The Service Electric Company was recently 
incorporated with a capital of $5,000 by Gerald G. Barry, Andrew 


W. Little and Lee Cohn. The purpose is the manufacture of elec- 
trical machinery. 


CHICAGO, ILL.—The Midland Electrical & Manufacturing com- 
pany haa incorporated with a capital of $50,000 for the purpose of 


manufacturing mechanical devices. Andrew Engstrom, Arthur O. 
‘Cartsen, Frederick Deiser are the incorporators. 


NEW YORK, N. Y.—The Ideal Electric Inspection & Mainten- 
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ance Company has been incorporated with a capital of $25,000 by 


William E. McKeen, S. L. Moxham and F. Lask. The company will 
deal in electrical apparatus, etc. 


NEW YORK, N. Y.—The McDonald, Gibson Company, has been 
incorporated by Mayer & Gilbert, John C. McDonald, William Gibson 


and Daniel McDonald. The company has a capital of $25,000 and 
will deal in electrical devices. i 


SAN FRANCISCO, CAL.—The West Sacramento Electric Com- 
pany has been incorporated by Benjamin P. Lillienthal, Herbert W. 


Furlong, William Herlitz, Thomas Gregory and C. J. Goodell with 
a capital stock of $100,000. 


WARREN, IND.—The Granger Electric Manufacturing Com- 
pany has incorporated with a capital of $50,000. The company 
proposes to establish and equip a factory to manufacture electric 
devices of all kinds. The directors are: Francis Granger, R. L. 
Tob.n, Frank Canady, George G. Kreigbaum and Ralph Meyers. S. 


SALT LAKE CITY, UTAH.—The Electrical Show Association of 
Utah has been incorporated to engage in electrical shows, general 
entertainment business, general electrical business, to deal in elec- 
trical supplies and to engage in the handling of electrical signs and 
so on. The capital stock is $5,000. The officers are: B. W. Menden- 


hall, president; C. B. Hawley, vice-president; R. J. Dinwoodey, sec- 
retary; William Kennedy, treasurer. 


PROPOSALS. 


HOIST EQUIPMENT.—The following calls for electrical sup- 
plies have been issued by the Bureau of Supplies and Accounts, 
Navy Department proposals for which will be opened September 
12, 1911: 

For the Brooklyn Navy Yard: Ten Upper-hoist equipments: 


eleven lower-hoist motors and brakes; ten elevator equipments; 
ten rammer equipments; one electrically driven reversible two- 
speed deck winch, complete. 


To be delivered at Newport News: Ten upper-hoist equip- 


ments; ten lower hoist motors and brakes; ten elevator equip- 
ments; ten rammer equipments. 


MOTORS—The purchasing agent, Bureau of Supplies and Ac- 
counts, Navy Department, Washington, D. C., is calling for bids 
on electrical supplies. On September 12, bids will be received 
for the following material to be delivered at the Eastern Yards: 

Four thirty horsepower, 220-volt, three-phase, sixty-cycle, 400- 
revolutions per minute synchronous-speed, eighteen-pole induction 
motors, complete, with oil-immersed auto-starters. The Bureau of 
Steam Engineering is calling for bids on insulating tape, rubber and 
cotton; orders to be for not less than $5,000 or more than $9,000 
in value for both classes of tape. On September 19 proposals will 
be opened for material for the Brooklyn Yards as follows: 

One 3%-horsepower, 220-volt, semi-inclosed, adjustable-speed motor, for 

22-inch Dodge & Shipley engine lathe, No. 173 


One 2-horsepower, 220-volt, semi-inclosed, adjustable-speed motor, for 20- 
inch Hendey engine lathe, No. 143. 


One %-horsepower, 220-volt, semi-inclosed, adjustable-speed motor, for 
10-inch Pratt & Whitney toolmakers’ lathe, No. 137 


One 3-horsepower, 220-velt, semi-inclosed, adjustable-speed motor, for 
Pratt & Whitney 26-inch upright drill, No. 132 


One %-horsepower, 220-volt, semi-inclosed, adjustable-speed motor, for 
Prentice 19-inch upright drill, No. 80. 


One %-horsepower, 220-volt, semi-inclosed, adjustable-speed motor, for 
Prentice 19-inch upright drill, No. 121 


One %-horsepower,. 220-volt, semi-inclosed, adjustable-speed motor, for 
Foote-Burt three-spindle upright drill, No. 131 


One %-horsepower, 220-volt, semi{-inclosed, adjustable-speed motor, for 
Sigourney small sensitive drill, No. 64. 


Two 2-horsepower, 220-volt, semi-inclosed, adjustable-speed motors, for 
double head turret drill, No. 109. 


One 2-horsepower, 220-volt, semi-inclosed, adjustable-speed motor, No. 3 
Brown & Sharpe milling machine, No. 134. 

One 2-horsepower, 220-volt, semi-inclosed, adjustable-speed motor, for 
No. 3 Becker vertical milling machine, No. 102 


o. : 
One 3%-horsepower, 220-volt, semi-inclosed, adjustable-speed motor, for 
o. 5 Becker vertical milling machine, No. 21. 


One 2-horsepower, 220-volt, 1, 150-revolution-per-minute, compound- 
wound, semi-inclosed, constant-speed motor, for Besley No. 2 lapping 
wheel, machine No. 88, and Wells universal grinder, No. 141. : 

One 3%-horsepower, 220-volt, 600-revolution-per-minute, compound-wound, 
ATi nconees constant-speed motor, for Diamond No. 5 water grinder, 

o. 150. 

One 3-horsepower, 220-volt, 1, 150-revolution-per-minute, compound- 
wound, semi-inclosed, constant-speed motor, for Diamond No. 8 
double-wheel grinder, No. 155. 


One 3%-horsepower, 220-volt, semi-inclosed, adjustable-speed motor, for 
16-inch Pond planer, No. 17 


One 2%-horsepower, 220-volt, semi-inclosed, adjustable-speed motor, for 
Fay & Company 36-inch band saw, No, 14 


One 2-horsepower, 220-volt, 1, 150-revolution-per-minute, compound- 
wound, semi-inclosed, constant-speed motor, complete, with plain 
automatic starter, for No. 21 Bliss power press, No. 139. 


MECHANICAL EQUIPMENT.—The Supervising Architect, 
Washington, D. C., announces that the time for opening bids for the 
mechanical mail-handling system of the United States Postoffice 
Building, Washington, D. C., has been extended from September 15 
to October 10. The time for opening bids on the electric elevator 


plant of the building has also been extended from September 15 to 
October 10. 


WIRING.—Sealed proposals will be received at the office of the 
Supervising Architect until September 15 for the construction, com- 
plete (including plumbing, gas piping, heating apparatus, electric 
conduits and wiring, and lighting fixtures) of the United States 
postoffice at Pendleton, Ore., in accordance with drawings and speci- 
fications, copies of which may be obtained from the custodian of 
site at Pendleton, or at the Supervising Architect’s office. 
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LEGAL NOTES. 


CONFISCATORY RATES.—The Southern California Edison -/ 


Company has brought suit in the United States Circuit Court, Los 
Angeles, to restrain the city of Santa Ana from enforcing an elec- 
tric light ordinance, establishing a minimum of fifty cents a month 
with rate of seven cents per kilowatt hour, for a demand of 250 to 
8,000 kilowatts, and one and one-alf cents avove 8,000 kilowatts. 
The company claims that physical valuation will prove that rates 
are confiscatory. A. 

NOTICE REQUIRED FOR REMOVAL OF POLES.—In order 
to entitle a municipality to proceed by mandamus to compel a 
telephone company to remove one of its poles, lawfully erected 
on one of its streets, it must first notify such company particularly 
and definitely of what it desires it to do. If the municipality has 
reserved the right to select the location for such poles, the notice 
to remove is incomplete and insufficient in law, if it fails to desig- 
nate particularly the place to which, as well as the place from 
which, it desires the pole to be removed.—Supreme Court of 
Appeals of West Virginia in Town of New Martinsville vs. Enter- 
prise Telephone Company, 70 S. E. 700. 

CANNOT COMPEL FREE LAMPS.—The ordinance adopted 
by the City Council, Los Angeles, Cal., shortly after reducing the 
lighting rates from nine to seven cents in July, 1910, providing for 
the lighting companies to supply incandescent lamps to consumers 
without charge has been declared unconstitutional by the Supreme 
Court. The decision declares that the Council] has not the power 
to regulate the charge to be made for lamps or to order same sup- 
plied free, any more than it is permitted to determine the cost of 
wiring a house for current. The charge for lamps is the private 
business of the companies. The city, in its case, held that the cost of 
furnishing lamps had been considered in fixing the rate. A. 


COMPANY NOT LIABLE FOR INQUIRY DURING ELEC- 
TRICAL STORM.—The Supreme Court of Pennsylvania holds that 
the mere fact that a person going to a telephone during a severe 
electrical storm is injured by a shock on taking the receiver off the 
hook does not show actionable negligence on the part of the com- 
pany, or shift the burden of proof to it. What is termed the 
maxim of res ipsa loquitur, or the matter speaks for itself, does 
not apply. Nor is negligence shown by evidence that the company 
did not place a warning on the telephone against its use during 
electrical storms. The contention to the contrary overlooks the 
well-settled rule that the test of negligence in methods, machinery 
and appliances is the ordinary usage of the business. One can- 
not be convicted of negligence if he employs in his business the 
methods and appliances in general use by those engaged in a like 
business; on the other hand, if he fails to use such methods and 
appliances and an injury results therefrom, he may be required to 
convince a jury that his methods and appliances were of equal or 
superior merit to those in general use. The doctrine of the elec- 
tric light and power cases cited by the plaintiff was not applicable 
to the facts of the present case, for in those cases it appeared 
that the injury was caused by an electric current which was, or 
should have been, under the control of the defendant, and the 
exercise of proper care by it would have prevented the accident, 
while here the undisputed testimony showed that the plaintiff was 
injured by a current of atmospheric electricity or lightning against 
which there was no absolute protection, but against which the 
defendant company tried to protect the plaintiff and others using 
the telephone by placing on it the best and most efficient protec- 
tive device then known.—Rocap vs. Bell Telephone Company of 
Philadelphia, 79 Atl. 769. 


RATES IN TOLEDO, O.—Judge Manton, of the Toledo 
Common Pleas Court, has granted an injunction asked by the City 
restraining the Toledo Railways & Light Company from demanding 
or receiving a higher rate for electric lighting than that prescribed 
by the City Council in an ordinance recently passed, fixing the 
charges at eight cents per kilowatt-hour, with a one cent discount 
On all bills paid before the tenth of the month, and a minimum 
charge of fifty cents. The old rate was ten eents per: kilawatt-hour, 
with a ten-per cent discount if paid before the tenth of the month, 
and a minimum charge of one dollar. The company refused to con- 
form to the requirements of the new ordinance, and sent out its 
statements to customers at the old rate, but announced that it was 
wilung to accept the new rate as a payment on bills, but would not 
receipt in full. Of the 6,400 patrons many paid their bills in full. 
Under the order of the court the company is compelled to abide by 
the new ordinance pending litigation, and will not be permitted to 
charge in excess of the rates provided, or to receive the same if 
tendered. The court orders that a bond of $5,000 must be filed 
by the city to indemnify the company against any loss which may 
result by reason of the difference in rates during litigation. The 
Company contends that the ordinance is unreasonable and confisca- 
tory, and the matter will be decided in the higher courts. In the 
meantime patrons of the company will pay the lower rate and if the 
City is unsuccessful in its suit the bond will be held for the differ- 
ence. Prominent attorneys hold that there is a grave question 
Saether municipalities are authorized by law to file such a bonå, 

n which case the company would be compelled to recoup its losses 
l Patrons or stand it itself. At any rate the seven-cent electric 
pening rate will be in force in Toledo as soon as the City files the 

d required by the court. | H. 
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INDUSTRIAL ITEMS. 


THE ROME WIRE COMPANY, Rome, N. Y., has mailed post 
cards advertising bare and tinned copper wire, magnet and annun- 
ciator wire and rubber-covered code and telephone wires. 

THE BEARDSLEE CHANDELIER MANUFACTURING COM- 
PANY, Chicago, Ill., shows illustrations of the most complete and 
up-to-date designs of electric lighting fixtures in catalog No. 17, 
which was recently sent out. The fixtures are especially designed 
for Mazda or tungsten lamps. 

THE AUTOMATIC WASHER COMPANY, Newton, Iowa, has 
issued a small booklet, entitled “How To Wash,” which contains 
much information of value to every housewife and user of electric 
washing machines. The company, of which Harry L. Ogg is presi- 
dent, will take pleasure in mailing this booklet to anyone inter- 
ested. 

THE FRANK ADAM ELECTRIC COMPANY, St. Louis, Mo., 
has prepared a catalog of its latest designs of popular and medium 
grades of ceiling lights, shower fixtures and brackets. The company 
announces that it is ready to furnish, on request photogrephs or 
special designs of more elaborate styles suitable for fine residences, 
public buildings, court houses, churches and office buildings. 


THE CROCKER-WHEELER COMPANY, Ampere, N. J., an- 
nounces the opening on September 1 of offices in San Francisco, Cal., 
in Room 400, First National Bank Building. Motors, generators 
and transformers of various sizes will be carried in stock for im- 
mediate coast shipments. John S. Baker, well known among the 
electrical trade on the Pacific Coast, has been placed in charge. 

THE GARVIN MACHINE COMPANY, New York, N. Y., an- 
nounces in a recent catalog that owing to the diversity of its line 
of manufacture, all exclusive selling arrangements (Great Britain 
excepted) have been discontinued. Orders may now be placed 
through any reputable machinery dealer. The catalog lists profiling 
machines, milling machines, slotting machines, etc., showing each 
type by. illustration. | | 

THE MILLAR ELECTRIC COMPANY, Chicago, Ill., announces 
that on and after September 1, its entire business will be trans- 
ferred to and conducted by the Granger Electric & Manufacturing 
Company, of Warren, Ind., where it has arranged for a factory to 
take care of the rapidly increasing business. The company’s pres- 
ent line of heating appliances will be added to as soon as the new 
devices can be placed on the market. 

THE WIRT ELECTRIC SPECIALTY COMPANY, Philadelphia, 
Pa., describes the “Dim-a-Lite” in a recently distributed booklet. 
The attachment by the aid of which five intensities of light may 
be obtained is characterized in the publication as a “vest pocket 
rheostat.” Four illustrations show an incandescent light with 
full candle power, two candle-power, one-quarter candle-power, and 
turned down for use as a night light. 

THE MALONEY ELECTRIC COMPANY, St. Louis, Mo., de- 
scribes the Maloney high-efficiency transformers in a recent bulletin. 
Questions such as core-loss, copper-loss, regulation, etc., are each dis- 
cussed separately, nearly every other page throughout the publica- 
tion being given over to illustrations making clear the various fea- 
tures of construction. A number of tests are described in detail in 
connection with diagrams of connections. 


THE ADVANCE ELECTRIC COMPANY, St. Louis, Mo., briefly 
tells the story of the development of Advance repulsion motors in 
a recent folder. The statement is made therein that the Advance 
was among the first commercially successful full-load-starting, con- 
stant-speed, single-phase motor that did not require automatic de- 
vices of some kind. The first of these motors, put out some five 
years ago, are said to be giving satisfactory service at present. 


W. F. SLOAN and W. J. HUDDLE have organized to carry on 
their advisory and consulting practice under the firm name Sloan, 
Huddle & Company, with offices in the Carroll Block, Madison, Wis. 
The firm, through its members and associated experts, is equipped 
for general engineering work and gives especial attention to 
appraisals, statistical investigations, engineering examinations and 
reports for rate making, bond issues, reorganizations, insurance and 
industrial purposes. 


THE MESTA MACHINE COMPANY, Pittsburgh, Pa., has issued 
a reprint of a booklet describing its plant and giving a program 
of the recent inspection trip and visit to the company’s plant made 
by the American Society of Mechanical Engineers and the Engi- 
neer’s Society of Pennsylvania. The booklet is prepared in an at- 
tractive manner, shows many views of various parts of the plant, 
and contains a special] feature that was not a part of the original 
publication; this being a double page illsutration of the members 
who made the inspection trip. y 


THE ATLAS ENGINE WORKS, Indianapolis, Ind., dedicates 
its recent bulletin on Atlas crude-oil engines (Diesel type), to the 
“consulting engineer, the operating engineer, the plant owner, the 
manufacturer, the general manager, the superintendent, and es- 
pecially to the man who pays the bills.” The publication deals 
with the economy and the advantage of the Atlas engine and com- 
pares costs of operation with that of steam engines, and producer- 
gas engines. A number of the characteristics of the engine, its de- 
sign and construction, etc., are given; numerous half-tone engravings 
and drawings showing the details in a convenient manner. 
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THE WESTINGHOUSE ELECTRIC & MANUFACTURING 
COMPANY, Pittsburgh, Pa., has recently received a large number 
of important orders among which is one from the Minneapolis Gen- 
eral Electric Company, of Minneapolis, Minh., for three 1,000-kilo- 
watt, oil-insulated, water-cooled, 13.200-volt transformers. Another 
order from the Great Shoshone & Twin Falls Water Power Com- 
pany, of Twin Falls, Idaho, calls for five seventy-five-kilowatt, 
24,000-volt, oil-insulated, self-cooled transformers. The Pacific Gas 
& Electric Company, of San Francisco, Cal., has ordered from the 


same company ten 1,000-kilowatt, oil-insulated, self-cooled, tubular- 
type, 11,000-volt transformers. 


H. M. HIRSCHBERG, New York, N. Y. has concluded ar- 
rangements for the exclusive importation of Plania carbons. The 
Plania works at Ratibor, Silesia, employing over 1,800 hands, is one 
of the largest, if not the largest, carbon factories in Europe, which 
virtually means the world. Besides arc-lamp carbons for all tvpes 
of flaming enclosed, open and miniature lamps, the company own- 
ing the Plania works is the only manufacturer of large carbon 
electrodes for electric smelting and refining purposes. Large quan- 
tities of this material are at present used in this country and Can- 
ada by the most important smelting and refining works. A full 
stock of all sizes and types of arc-lamp carbons will be constantly 


carried, in order that the requirements of both domestic and export 
trade can be properly cared for. 


THE DETROIT FUSE & MANUFACTURING COMPANY, De- 
troit. Mich., is distributing profusely illustrated folders on ‘“De- 
troit” three-phase motor starter and “Arkless”’ mechanical indicat- 
ing fuses. These folders show six views each of the Detroit motor 
starter‘in operation and an Arkless fuse installation in addition to 
descriptive matter relative to the merits of these lines. and are 
part of a series of folders covering the practical applications of De- 
troit iron-clad fuses and switches and Arkless mechanical indicat- 
ing fuses. This advertisement is being sent to the electrical trade 
and also forwarded to large plants throughout the country in co- 
operation with the various jobbers and dealers who are handling 
Detroit products. These folders and complete information will be 
forwarded to anyone taking the matter up with the manufacturers. 

ALFRED F. MOORE has recently notified the trade that he is 
prepared to furnish enameled wire, either plain or insulated with 
silk or cotton as desired for certain purposes. The demand for 
enameled wire is steadily increasing and it will no doubt be a 
source of satisfaction to the users of this product to know that they 
can deal with such a responsible firm. All of the bare wire used 
for enameJling is specially drawn and has to pass a rigid examina- 
tion before it is available for use. The process of enamelling is 
done under the direct supervision of skilled and experienced em- 
ployees and the finished product is subjected to physical and electri- 


-= cal tests that insure a uniformly high standard of quality through- 


out. A complete stock of enameled wire is carried at the factory 
and a supplementary stock in Cleveland and Chicago for the 
convenience of their trade in the Central West. 

THE GENERAL ELECTRIC COMPANY has just issued Bulle- 
tins No. 4837 to 4843 inclusive. which form a series illustrating and 
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describing in detail all of the circuit breakers manufactured by that 
company. Bulletin No. 4837 contains a general description of the 
applications of circuit-breakers and contains also notes and dia- 
grams descriptive of standard practice in the use of carbon-break 
circuit-breakers for various requirements. Specifications suggested 
for the use of engineers, architects, and others wishing to secure 
uniformity in quality of apparatus and illustrations of typical in- 
stallations of circuit breakers on modern switchboards, are given. 
Bulletin No. 4838 is devoted to circuit-breakers of large capacity 
for severe service, used in railway, power and lighting installa- 
tions. Bulletin No. 4839 describes circuit-breakers of intermediate 
capacities for any service, used in lighting, power and railway in- 
stallations. Bulletin No. 4840 is devoted to circuit-breakers that are 
specially adapted to motor-driven tool applications, for use in mills, 
machine shops, factories, foundries and office buildings, and for 
general motor work, automobile charging outfits, storage batteries, 
rectifier sets, etc. Bulletin No. 4841 describes circuit-breakers for 
small capacity motor, lighting and heating circuits. Bulletin No. 
4842 refers to remote-control circuit-breaker for use in railway, 
lighting and power installations, especially in those cases where 


economy of space, ease of operation and distant control are decid- 
ing factors. 


DATES AHEAD. 


International Association of Municipal Electricians. Annual 
convention, Atlantic City, N. J., September 12-15. 

Vermont Electrical Association. Annual meeting, Lake Dun- 
more, Vt., September 13-14. 

Colorado Electric Light, Power and Railway Association, Glen- 
wood Springs, Colo., September 13-15. 

Internationai Municipal Congress and Exposition. Chicago, Ill‘, 
September 18-30. i 

Association of Edison Illuminating Companies. Annual con- 
vention, Spring Lake, N. J.. September 19, 20 and 21. 

Northwest Electric Light and Power Association. Annual con- 
vention, Spokane, Wash., September 21-22. 

American Electrochemical Society. Twentieth general meeting, 
Toronto, Canada. September 21-23. 


Illuminating Engineering Society. Annual convention, Chicago, 
Ill., September 25-27. 


National Conservation Congress, Kansas City, Mo. 
25, 26 and 27. i 

American Mining Congress. 
cago, Ill.. September 26-29. 

Georgia Section of the National Electric Light Association. An- 
nual convention. Columbus, Ga., September 26 and 27. 

National Association of Cotton’ Manufacturers.  Semi-annual 
meeting. Equinox House, Manchester. Vt., September 27-30. 

American Electric Railway Association and affiliated associa- 
tions. Annual convention, Atlantic City, N. J., October 9-13. 

Association of Railway Electrical Engineers. Annual conven- 
tion, La Salle Hotel, Chicago, November 6-10. 


National Electric Light Association. Next annual convention, 
Seattle, Wash., June 10-14, 1912. i . ; 


, September 


Thirteenth annual meeting. Chi- 


Directory of Electrical and Allied Engineering and Scientific Societies 


(Published in the second issue of each month.) 


AMERICAN INSTITUTE OF MINING ENGINEERS. Secretary, 
G. S. Emery, Mobile. Ala. i 

AMERICAN ASSOCIATION OF ELECTRIC MOTOR MANUFAC- 
TURERS. Secretary, W. H. Tapley, 29 West Thirty-ninth Street, 
New York, N. Y. 

AMERICAN ASSOCIATION FOR THE ADVANCEMENT OF 
SCIENCE. Secretary, L. O. Howard, Smithsonian Institution, 
Washington, D. C. 


AMERICAN ELECTRIC RAILWAY ASSOCIATION. Secretary, H. 
C. Donecker, 29 West Thirty-ninth Street, New York, N. Y. 
Affiliated societies: American Electric Railway Accountants’ 
Association, secretary, H. E. Weeks, Davenport, Iowa; American 
Electric Railway Claim Agents’ Association, secretary, B. B. 
Davis, Columbus Railway & Light Company. Columbus. O.; 
American Electrice Railway Engineering Association, secretary, 
Norman Litchfield. New York, N. Y.; American Electric Rail- 
way Transportation and Traffic Association. secretary, H. C. 
Donecker, 29 West Thirtv-ninth Street., New York, N. Y.; Amer- 
‘ican Blectrie Railway Manufacturers’ Association, secretary, 
George R. Keegan, 2321 Park Row Building, New York, N. Y. 

AMERICAN ELECTROCHEMICAL SOCIETY. Secretary, J. W. 
Richards, South Bethlehem, Pa. 

AMERICAN ELECTROTHERAPEUTIC ASSOCIATION. Secretary, 
John Travell, 17 East Eleventh Street. New York, N. Y. 

AMERICAN FOUNDRYMEN’'S ASSOCIATION. Secretary, Richard 
Moldenke, Wetchung, N. J. 

AMERICAN INSTITUTE OF CHEMICAL ENGINEERS. Secretary, 
John C. Olsen, Polytechnic Institute, Brooklyn, N. Y. 

AMERICAN INSTITUTE OF ELECTRICAL ENGINEERS. Secre- 


tary. Ralph W. Pope, 
N. Y. 

AMERICAN JNSTITUTE OF MINING ENGINEERS. Secretary, 
Rossiter W. Raymond, 29 West Thirty-ninth Street, New York, 
N. Y. 

AMERICAN IRON AND STEEL INSTITUTE. Secretary, W. J. 
Filbert, 30 Church Street, New York, N. Y. 

AMERICAN MATHEMATICAL SOCIETY. Secretary, F. N. Cole, 
50 West One-Hundredth-and-Sixteenth Street. New York, N. Y. 

AMERICAN PHYSICAL SOCIETY. Secretary, Ernest Merritt, Cor- 
nell University. Ithaca, N. Y. 

AMERICAN RAILWAY MASTER MECHANICS’ ASSOCIATION. 
Secretary. J. W. Taylor. Old Colony Building, Chicago, Il. 

AMERICAN ROENTGEN-RAY SOCIETY. Secretary, G. C. John- 
son, 514 Bijou Building, Pittsburg, Pa. 

AMERICAN SOCIETY FOR TESTING MATERIALS. Secretary, 
Edgar Marburg. University of Pennsylvania, Philadelphia, Pa. 

AMERICAN SOCIETY OF ENGINEER DRAFTSMEN. Secretary, 
Harry L. Slogan, New York, N. Y. 

AMERICAN SOCIETY OF ENGINEERING CONTRACTORS. Sec- 


retary, Julius R. Wemlinger, 626 Park Row Building, New York, 
N. Y. 


AMERICAN SOCIETY OF CHEMICAL ENGINEERS. Secretary, 
John C. Olsen, Polytechnic Institute, Brooklyn, N. Y. 
AMERICAN SOCIETY OF CIVIL ENGINEERS. Secretary, Charles 
Warren Hunt, 220 Kest Forty-seventh Street, New York, N. Y. 
AMERICAN SOCIETY OF MECHANICAL ENGINEERS. Secretary, 
Calvin W. Rice, 29 West Thirty-ninth Street, New York, N. Y. 
AMERICAN SOCIETY OF MUNICIPAL IMPROVEMENTS. Secre 


29 West Thirty-ninth Street, New York, 
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tary, A. P. Folwell, 239 West Thirty-ninth Street, New York, 
N. Y. 

AMERICAN SUPPLY AND MACHINERY MANUFACTURERS’ 
ASSOCIATION. Secretary, F. D. Mitchell, 309 Broadway, New 
York, N. Y. - 

ARKANSAS ASSOCIATION OF PUBLIC UTILITY OPERATORS. 
Secretary, E. Hardin, Hot Springs Water, Gas & Electric Com- 
pany, Hot Springs, Ark. 

ARKANSAS INDEPENDENT TELEPHONE ASSOCIATION. Sec- 
retary, Charles F. Speed, Texarkana, Ark. 

ASSOCIATION OF EDISON ILLUMINATING COMPANIES. Sec- 
retary, N. T. Wilcox, Lowell, Mass. 

ASSOCIATION OF EDISON PURCHASING AGENTS. Secretary, 
H. F. Frassee, Edison Electric Illuminating Company, Brooklyn, 
N. Y. 

ASSOCIATION OF ELECTRIC LIGHTING ENGINEERS OF NEW 
ENGLAND. Secretary, W. H. Cole, Waltham, Mass. 

ASSOCIATION OF ENGINEERING SOCIETIES. Secretary, Fred 
Brooks, 31 Mills Street, Boston, Mass. 

ASSOCIATION OF IRON AND STEEL ELECTRICAL ENGINEERS. 
ar James Farrington, La Belle Iron Works, Steuben- 
ville, O. 

ASSOCIATION OF RAILWAY ELECTRICAL ENGINEERS. Sec- 
oe Andreucetti, Chicago & Northwestern Railroad, Chi- 
cago, Ill. Wa 

ASSOCIA110ON OF RAILWAY TELEGRAPH SUPERINTEND- 
ENTS. Secretary, P. W. Drew, Minnesota, St. Paul & Sault Ste. 
Marie Railroad, Chicago, Ill. ‘ 

CALIFORNIA ELECTRIC RAILWAY ASSOCIATION. Secretary, 
L. E. Pioda, Oak and Broderick Streets, San Francisco, Cal. 
CALIFORNIA STATE ASSOCIATION OF ELECTRICAL CON- 
TRACTORs. Secretary and treasurer, F. V. Meyers, 502 Grant 

Building, San Francisco, Cal. 

CANADIAN ELECTRICAL ASSOCIATION. Secretary, T. S. Young, 
Confederation Life Building, Toronto, Canada. 

CANADIAN STREET RAILWAY ASSOCIATION. Secretary, Acton 
Burrows, 157 Bay Street, Taronto, Canada. 

CENTRAL ELECTRICAL RAILWAY ASSOCIATION. Secretary, A. 
L. Neeramer, Traction Terminal Building, Indianapolis, Ind. 
CENTRAL ELECTRIC TRAFFIC ASSOCIATION. Secretary, J. T. 
Brittson, Chicago, South Bend & Northern Indiana Railway 

Company, South Bend, Ind. ; 

CLEVELAND ELECTRICAL LEAGUE, Secretary, H. H. Cudmore, 
Brilliant Electric Company, Cleveland, O. 

COLORADO ELECTRIC CLUB. Secretary, C. F. OehImann, P. O. 
Box 922, Denver, Colo. be 

COLORADO ELECTRIC LIGHT, POWER AND RAILWAY ASSO- 
CIATION. Secretary, F. D. Morris, Colorado Springs, Colo. 

CONNECTICUT STATE STREET RAILWAY ASSOCIATION. Sec- 
retary, F. W. Poole, Bridgeport, Conn. 

ELECTRIC CLUB OF CHICAGO. Secretary, N. F. Obright, 1825 
American Trust Building, Chicago, III. - i 

ELECTRIC VEHICLE AND CENTRAL STATION ASSOCIATION. 
Secretary, H. T. Sands, 133 Pleasant Street, Malden, Mass. 

ELECTRIC VEHICLE ASSOCIATION OF AMERICA. Secretary, 
C. E. Firestone, Columbus Buggy Company, Columbus, O. 

EL.. TRICAL CLUB OF CALIFORNIA. Secretary, Russell D. Hol- 
abird, Argonaut Hotel, San Francisco, Cal. 

ELECTRICAL CONTRACTORS’ ASSOCIATION OF INDIANA. Sec- 
retary, George Skillman, Indianapolis, Ind. 

ELECTRICAL CONTRACTORS’ ASSOCIATION OF NEW YORK 
STATE. Secretary, George William Russell, Jr., 25 West Forty- 
Second Street, New York, N. Y. 

ELECTRICAL CONTRACTORS’ ASSOCIATION OF STATE OF 
MISSOURI. Secretary, mrnest S. Cowie, 1613 Grand Avenue, 
Kansas City, Mo. 

ELECRICAL CREDIT ASSOCIATION OF CANADA, LIMITED. 
Secretary, William R. Staveley, Royal Insurance Building, Mon- 
treal, Canada. 

ELECTRICAL CREDIT ASSOCIATION OF CHICAGO. Secretary, 
Frederic P. Vose, 1343 Marquette Building, Chicago, Ill. 

ELECTRICAL CREDIT ASSOCIATION OF PHILADELPHIA. Sec- 
po John W. Crum, 1324 Land Title Building, Philadelphia, 


a. 
ELECTRICAL CREDIT ASSOCIATION OF THE PACIFIC COAST. 
Oe etary: Albert H. Elliott, Harding Building, San Francisco, 
a 


ELECTRICAL CREDIT SOCIETY OF NEW YORK. Secretary, 
Franz Neilson, 80 Wall Street, New York, N. Y. 

EMPIRE STATE GAS AND ELECTRIC ASSOCIATION. Secretary, 
ee H. B. Chapin, 29 West Thirty-ninth Street, New York, 


ENGINEERING SOCIETY OF WISCONSIN. Secretary, W. G. 
_ Kerchoffer, 32 Vroman Building, Madison, Wis. 

ENGINEERS’ CLUB OF PHILADELPHIA. Secretary, W. P. Tay- 
lor, Philadelphia, Pa. 

ENGINEERS’ SOCIETY OF MILWAUKEE. Secretary, R. H. Pink- 
ley, Plankington House, Milwaukee, Wis. ) 

ENGINELRS’ SOCIETY OF WESTERN PENNSYLVANIA. Secre- 
tary, Elmer K. Hiles, 2511 Oliver Building, Pittsburgh, Pa. 

FLORIDA ELECTRIC LIGHT AND POWER ASSOCIATION. Sec- 
retary, H. C. Adams, West Palm Beach, Fla. 
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FRANKLIN INSTITUTE, Secretary, R. B. Owens, 15 South Sev- 
enth Street, Philadelphia, Pa. 

GEORGIA SECTION NATIONAL ELEurRIC LIGHT ASSOCIA- 
TION. Secretary, Thomas W. Peters, Columbus Railroad Com- 
pany, Columbus, Ga. 

ILLINOIS BLECTRIC..L CONTRACTORS’ ASSOCIATION. Secre- 
tary, M. N. Bloomenthal, Chicago, Il. 

ILLINUIS INDEPENDENT TELEPHONE ASSOCIATION. Secre- 
tary, C. M. Camp, Henry, Il. , 

ILLINOIS STATE ELECTRICAL ASSOCIATION. Secretary, H. E. 
Chubbuck, Mayer Building, Peoria, Ill. 

ILLUMINATING CLUB OF ST. PAUL. Secretary, Clovis M. Con- 
verse, 303 North Snelling Avenue, St. Paul, Minn. 

ILLUMINATING ENGINEERING SOCIETY. Secretary, Preston 
S. Millar, Engineering Societies Building, 33 West Thirty-ninth 
Street, New York, N. Y. 

INDEPENDENT TELEPHONE ASSOCIATION OF MISSISSIPPI. 
Secretary and treasurer, J. B. Shannon, New Albany, Miss. 
INDEPENDENT TELEPHONE ASSOCIATION OF TEXAS AND 
LOUISIANA. Secretary, C. A. Shock, Sherman, Tex. 
INDIANA ELECTRIC LIGHT ASSOCIATION. Secretary, J. V. 

Zartman, Indianapolis, Ind. 

INDIANA ENGINEERING SOCIETY. Secretary, Chas. Brassmann, 
43 Union trust Building, Indianapolis, Ind. 

INDIANA INDEPENDENT TELEPHONE ASSOCIATION. Secre- 
tary, Walter J. Uhl, Logansport, Ind. 

INTERNATIONAL ASSOCIATION OF MUNICIPAL ELECTRI- 
CIANS. Secretary, Clarence R. George, Houston, Tex. 

IOWA ELECTRICAL ASSOCIATION. Secretary, A. W. Zahm, 
Mason City, Iowa. 

IOWA INDEPENDENT TELEPHONE ASSOCIATION. Secretary, 
W. J. Thill, Des Moines, Iowa. . 

IOWA STREET AND INTERURBAN RAILWAY ASSOCIATION. 
Secretary, H. E. Weeks, Davenport, Iowa. 

KANSAS GAS, WATER, ELECTRIC LIGHT AND STREET RAIL- 
WAY ASSOCIATION. Secretary, James D. Nicholson, Newton, 
Kans. 

KENTUCKY INDEPENDENT TELEPHONE ASSOCIATION. Sec- 
retary, W. G. Turpin, Henderson, Ky. 

MAINE ELECTRICAL ASSOCIATION. 
Lewiston, Me. 

MAINE INDEPENDENT TELEPHONE ASSOCIATION. Secretary, 
M. E. Crow, Houlton, Me. 

MASSACHUSETTS ELECTRIC LIGHTING ASSOCIATION. Secre- 

7 tary, M. L. Fahey, 84 State Street, Boston, Mass. 

MASSACHUSETTS STREET RAILWAY ASSOCIATION. Secretary, 
Charles S. Clark, 70 Kilby Street, Boston, Mass. 

MASTER CAR BUILDERS’ ASSOCIATION. Secretary, J. W. Tay- 
lor, 390 Old Colony Building, Chicago, Ill. 


Secretary, F. D. Gordon, 


“MICHIGAN ELECTRIC ASSOCIATION. Secretary and treasurer, 


Herbert Silvester, Detroit, Mich. i 

MICHIGAN INDEPENDENT TELEPHONE ASSOCIATION. Secre- 
tary, A. A. Burch, Battle Creek, Mich. 

MINNESOTA ELECTRICAL ASSOCIATION. Secretary-treasurer, 
E. T. Street, Northern Heating & Electric Company, St. Paul, 
Minn. 

MISSISSIPPI ELECTRIC ASSOCIATION. Secretary, A. H. Jones, 
McComb, Miss. l 

MISSOURI ELECTRIC, GAS, STREET RAILW-Y AND WATER 
WORKS ASSOCIATION. Secretary, N. J. Cunningham, Spring- 
field, Mo. 

MISSOURI INDEPENDENT TELEPHONE ASSOCIATION. Secre- 
tary, George W. Schwerer, Windsor, Mo. 

MUNICIPAL LIGHTING ASSOCIATION OF MASSACHUSETTS. 
Secretary, J. C. Norcross, Reading, Mass. 

NATIONAL ACADEMY OF SCIENCES. Secretary, Arnold Hague, 
United States Geological Survey, Washington, D. C. 

NATIONAL ARM, PIN AND BRACKET ASSOCIATION. Secretary, 
J. B. Magers, Madison, Ind. : 

NATIONAL ASSOCIATION OF COTTON MANUFACTURERS. 
Secretary, C. J. H. Woodbury, Boston, Mass. 

NATIONAL DISTRICT HEATING ASSOCIATION. Secretary, D. L. 
Gaskill, Greenville, O. 

NATIONAL ELECTRIC CREDIT ASSOCIATION. Secretary, Fred- 
eric P. Vose, 1343 Marquette Building, Chicago, Iul. 

NATIONAL ELECTRIC LIGHT ASSOCIATION. Secretary, T. C. 
Martin, 33 West Thirty-ninth Street, New York, N. Y. 

NATIONAL ELECTRICAL CONTRACTORS’ ASSOCIATION OF 
THE UNITED STATES. Secretary, N. H. Morton. 41 Martin 
Building, Utica, N. Y. 

NATIONAL ELECTRICAL INSPECTORS’ ASSOCIATION. Secre- 
tary, T. H. Day, 27 Pine Street, Hartford, Conn. 

NATIONAL FIRE PROTECTION ASSOCIATION. Secretary, 
Franklin H. Wentworth, 87 Milk Street, Boston, Mass. 

NATIONAL GAS AND GASOLINE ENGINE TRADES ASSOCIA- 
TION. Secretary, Albert Stritmatter, Cincinnati, O. 

NATIONAL INDEPENDENT TELEPHONE ASSOCIATION. Secre- 
tary, J. B. Ware, McCormick Building, Chicago, III. 

NATIONAL ISOLATED PLANT ASSOCIATION. Secretary, E. D. 
Fieux, Wing Manufacturing Company, New York City. 

NEBRASKA ASSOCIATION OF INDEPENDENT TELEPHONE 
COMPANIES.. Secretary, Charles H. Hood, Lincoln, Neb. 
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NEBRASKA ELECTRICAL ASSOCIATION. Secretary, 8. J. Bell, 
David City, Neb. 

NEW ENGLAND ELECTRICAL CREDIT ASSOCIATION. Aiton F. 
Tupper, 84 State Street, Boston, Mass. 

NEW ENGLAND SECTION, NATIONAL ELECTRIC LIGHT ASSO- 
.CIATION. Secretary, Miss O. A. Bursiel, 149 Tremont Street, 
Boston, Mass. 

NEW ENGLAND STREET RAILWAY CLUB. Secretary, John J, 
Lane, 12 Pearl Street, soston, Mass. 

NEW YORK ELECTRICAL SOCIETY. Secretary, G. H. Guy, Engi- 
oe Societies Building, 29 Thirty-ninth Street, New York, 


NEW YORK RAILROAD CLUB. Secretary, H. D. Vote, 95 Liberty 
Street, New York, N. Y. 

NEW YORK STATE INDEPENDENT TELEPHONE ASSOCIA- 
TION. Secretary, R. Max Eaton, Niagara Falls, N. Y. 

NORTH DAKOTA INDEPENDENT TELEPHONE ASSOCIATION. 
Secretary and treasurer, L. C. Kane, Kensal, N. D. 

NORTHWEST ELECTRIC LIGHT AND POWER ASSOCIATION. 
Secretary, N. W. Brockett, Cataract Building, Seattle, Wash. 

OHIO ELECTRIC LIGHT ASSOCIATION. Secretary, D. L. Gaskill, 
Greenville, O. 


OHIO INDEPENDENT TELEPHONE ASSOCIATION. Secretary, 
Ralph Reamer, Columbus, O. 

OHIO SOCIETY OF MECHANICAL, ELECTRICAL AND STEAM 
ENGINEERS. Secretary, F. E. Sanborn, Ohio State University, 
Columbus, O. 

OKLAHOMA ELECTRIC LIGHT, RAILWAY AND GAS ASSOCIA- 
TION. Secretary, Galen Crow, Guthrie, Okla. 

OLD-TIME TELEGRAPHERS’ AND HISTORICAL ASSOCIATION. 
Secretary, Frank J. Sherrer, -sv Broadway, New York, N. Y. 
ORDER OF THE REJUVENATED SONS OF JOVE. Mercury, Roy 

M. Van Vliet, Monadnock Block, Chicago, Ill. 

PACIFIC COAST ELECTRIC VEHICLE ASSOCIATION. Secretary, 
A. H. Halloran, 901 Atlas Building, San Francisco, Cal. 

PENNSYLVANIA ELECTRICAL ASSOCIATION. Secretary, Van 
Dusen Rickert, Pottsville, Pa. 

PENNSYLVANIA STATE INDEPENDENT TELEPHONE ASSO- 
CIATION. Secretary, H. E. Bradley, 135 South Second Street, 
Philadelphia, Pa. 

PENNSYLVANIA STATE STREET RAILWAY ASSOCIATION. 
Secretary, Charles H. Smith, Lebanon, Pa. 

PHILADELPHIA ELECTRICAL CONTRACTORS’ ASSOCIATION. 
Secretary, M. G. Sellers, Philadelphia, Pa. 

PIKE’S PEAK POLYTECHNIC SOCIETY. Secretary, Ð. A. Sawyer, 
Colorado Springs, Colo. 

PITTSBURG ELECTRIC BOOSTERS’ CLUB. Recording Watt- 
meter, O. R. Rombach, 919 Liberty Avenue, Pittsburg, Pa. 

RAILWAY ELECTRIC SUPPLY MANUFACTURERS’ ASSOCIA- 
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TION. Secretary, J. Scribner, General Electric Company, Chi- 
cago, Ill 


RAILWAY SIGNAL ASSOCIATION. Secretary, C. C. Rosenberg, 
Bethlehem, Pa. 

~SOCIETY FOR THE PROMOTION OF ENGINEERING EDUCA- 
TION. Secretary, H. H. Norris, Cornell University, Ithaca, N. Y. 

SOCIETY OF THE UNITED STATES MILITARY TELEGRAPH 
CORPS. Secretary, David H. Bates, 658 Broadway, New York, 
N. Y. 

SOCIETY OF AUTOMOBILE ENGINEERS. Secretary, Alexander 
Churchward, 30 Church Street, New York, N. Y. 

SOCIETY OF WIRELESS TELEGRAPH ENGINEERS. Secretary, 
E. D. Forbes, 96 Franklin Street, South Framingham, Mass. 
SOUTH DAKOTA INDEPENDENT TELEPHONE ASSOCIATION. 

Secretary-treasurer, E. R. Buck, Hudson, S. D. 
SOUTHWESTERN ELECTRICAL AND GAS ASSOCIATION. Sec- 
retary, D. G. Fisher, Dallas, Tex. 
STREET RAILWAY ASSOCIATION OF THE STATE OF NEW 


YORK. Secretary, J. H. Pardee, J. G. White & Company, New 
York, N. Y. 


TELEPHONE SOCIETY OF NEW YORK. Secretary, T. H. Law- 
rence, Eighteenth Street and Irving Place, New York, N. Y. 
TEXAS INDEPENDENT TELEPHONE ASSOCIATION. Secretary, 

Leon Spencer, Gainesville, Tex. 
UNDERWRITERS’ NATIONAL ELECTRICA. ASSOCIATION. 


Secretary Electrical Committee, C. M. Goddard, 141 Milk Street, 
Boston, Mass. 


UTAH SOCIETY OF ENGINEERS. Secretary, W. C. Ebaugh, Uni- 
versity of Utah, Salt Lake City, Utah. 
VERMONT AND NEW HAMPSHIRE INDEPENDENT TELE- 


PHONE ASSOCIATION. Secretary-treasurer, E. B. Seeley, St. 
Johnsburg, Vt. 


VERMONT ELECTRICAL ASSOCIATION. Secretary, A. B. Mars- 
den. Manchester, Vt. 

WASHINGTON SOCILTY OF ENGINEERS. John C. Hoyt, 1330 
F Street, Washington, D. C. 

WESTERN ASSOCIATION OF ELECTRICAL INSPECTORS. Sec 
retary, W. S. Boyd, 76 West Monroe Street, Chicago, Ill 


WESTERN SOCIETY OF ENGINEERS. Secretary, J. H. Warder, 


Monadnock Block, Chicago, Ill. 

WIRELESS INSTITUTE. Secretary, Sidney L. Williams, Room 
1909, 42 Broadway, New York, N. Y. 

Wi-~CONSIN ELECTRICAL ASSOCIATION. Secretary, George Alli- 
son, Milwaukee Electric Railway & Light Company, Milwaukee, 
Wis. 

WISCONSIN INDEPENDENT TELEPHONE ASSOCIATION. Sec- 
retary, J. C. Crowley, Jr., Superior, Wis. 


WisCONSIN STATE TELEPHONE ASSOCIATION. Secretary, 
Paul J. Weirich, Monroe, Wis. 


RECORD OF ELECTRICAL PATENTS. 


Issued (United States Patent Office) August 29, 1011. 


1,001,627. ART OF COOKING. Austin C. Dunham, Hartford, Conn. 
Filed April 14, 1911. A heating element in a fireless cooker is 


supplied with only enough current to keep the cooker at a con- 
stant temperature. 


1,001,630. FILAMENT MOUNTING. Edgar S. Gardner, Acquack- 
anonck, N. J., assignor to General Electric Co. Filed Nov. 17, 
1910. The filament is looped back over supplemental carriers 
which are arranged midway between the main filament carriers. 


1,001,636. TROLLEY. Clarence A. Gouty, Springfield, TI., assignor 
of one-half to Henry F. Long, Springfield, Ill. Filed June 23, 
1910. The shaft of the trolley wheel is free to oscillate upward 
and downward in grooves in the trolley harp. The blocks in 


which the axle is held are pushed upward toward the trolley 
by coiled springs. 


1,001,637. ELECTRICAL OVEN. Harold Gray, Accrington, Eng- 
land. Filed April 20, 1911. Partitions are arranged inside 
the oven in such a manner as to form flues. The air in contact 
with the heating elements rises in the flue, keeping a current 


of air continually flowing past the means elements, and 
through the middle of the oven. 


1,001,643. DYNAMO-ELECTRIC MACHINE. 
Schenectady, N. Y., assignor to General Electric Co. Filed 
Dec. 30. 1909. The field coils are ventilated by tubes which are 
embedded in the windings. The cooling fluid is directed against 
the armature after leaving the cooling tubes. 

1,001,647. SPEED REGULATOR FOR ELECTRIC MOTORS. Ju- 
lius T. Kalweit and William H. Gaulke, Milwaukee, Wis., assign- 
ors to Independent Electric Manufacturing Co. Filed Oct. 20, 
1910. Combines a contact-arm, means for resiliently moving it 
into the starting position, an electromagnet, a sliding-bar guided 
to reciprocate in an endwise direction and having a plurality of 
notches on its upper side, an intermediate member connecting 
the bar with the arm, and a toothed member with which the 


Fred B. Howell, 


notches are adapted to engage in the respective positions of the 
arm; the electromagnet being operatively connected with the 


arm and adapted when energized to hold the member in engage- 
ment with the notches. 


. 1,001,649. ELECTRIC LAMP FIXTURE. John H. Kingsley, Manches- 


ter, Mich., assignor to Detroit Auto Specialty Co., Detroit, Mich. 
Filed Nov. 19,1910. A pair of plates is arranged in a vertical 
position beneath the reflector, one lamp being in each angle 
formed by adjacent sides of the plate. 

1,001,650. SWITCHING MECHANISM. Kenneth Francis Kingwell, 
Rugby, England, assignor to General Electric Co. Filed Dec. 
14, 1905. Has an operating lever, a handle, differential gearing 
between lever and handle, means for locking the gearing to the 
handle through a portion of its range of movement, also a 
spring, and means controlled by the spring operative upon the 
release of the gearing from the handle for completing the 
movement of the lever. 

1,001,656. HEATING FURNACE. Wesley W. Lininger and James 
G. Pitton, Denver, Colo. Filed March 23, 1910. An electric 
motor forces air into a gas burner which is arranged to heat @ 
conduit. A valve controls the supply of fuel to the burner, this 
valve being operated by an electrical device. 

1,001,664. REFRIGERATING SYSTEM. Albert T. Marshall, Hart- 
ford, Conn., assignor to the Automatic Refrigerating Co., Hart- 
ford, Conn. Filed June 18, 1908. Thermostats regulate the re- 
frigerant supply to each chamber to maintain the predetermined 
temperature of each chamber. The operation of the compressor 
automatically stops when all of the chambers have assumed 
their desired temperature. 

1,001,671. CIRCUIT-BREAKER FOR ELECTRIC IGNITION DE- 
VICES. Arthur R. Mosler, New York, N. Y., assignor to A. R. 
Mosler & Co., New York, N. Y. Filed March 28, 1905. Has a 
rotary shaft carrying a movable primary contact and a movable 
secondary distributer, and a casing made In two separable parts.. 


L 


September 9, 1911 


each of the parts comprising a ring and a plate, the casing 
carrying a stationary primary contact and a secondary terminal. 


1,001,685. TELEPHONE. Arthur G. Rembhilt, Philadelphia, Pa. 
Filed Sept. 7, 1910. Comprises a mouthpiece, an arm movable 
on the mouthpiece, a receiver connected to the arm and movable 
with respect thereto, means for locking the receiver and arm 
together, and means for locking the movable arm on the trans- 
mitter mouthpiece and simultaneously unlocking the receiver 
to permit of its movement to operative position. 

1,001,694. FUSE PLUG. Howard R. Sargent, Schenectady, N. Y., 
assignor to General Electric Co. Filed Jan. 8, 1910. Has a 
cup-shaped base, with a notch connecting the interior of the 
base with an external peripheral groove. A cover is provided 
for the open end of the base and for the groove. 


1,001,709. VAPOR ELECTRIC APPARATUS. Elihu Thomson, 
Swampscott, Mass., assignor to General Electric Co. Filed 
March 14, 1904. Comprises a container, electrodes therefor, one 
at least of which is mercury, an insulating tube open at each 
end for confining a small thread of mercury, and means for 
vaporizing the mercury thread by the passage of current. 


1,001,710. SYSTEM OF ELECTRICAL DISTRIBUTION. Elihu 
Thomson, Swampscott, Mass., assignor to General Electric Co. 
Filed March 11, 1905. The combination of a source of cur- 
rent, a plurality of mercury-vapor devices, means for starting 
the lamps in parallel, and automatic means for subsequently 
disposing the devices in series with respect to the source of 
current. 


1,001,647.-MOTOR SPEED REGULATOR. 


mae SYSTEM OF VOLTAGE REGULATION. Allen A. Tir- 
Tr Schenectady, N. Y., assignor to General Electric Co: Filed 
ay 4, 1909. The field excitation of the exciter and its booster, 
n series, are simultaneously varied. A regulator shunts the 
resistances in the fields to cause the variation. 


ae Be OIL-SWITCH. John M. Wallace, Newbold-upon-Avon, 
cr assignor to General Electric Co. Filed Nov. 2, 1906. 
ae he mechanism which allows the movable and fixed con- 

to be simultaneously adjusted in a horizontal plane. 


at INCUBATOR ALARM. Lee J. Westfall, Omaha, Neb. 
% May 8, 1911. Too great temperature changes in the incu- 
tor ring on electric bell. 


ae a _TELEPHONE SYSTEM. Charles S. Winston, Chicago, 
i menor to Kellogg Switchboard and Supply Co., Chicago, 
> ae Nov. 22, 1907. Comprises a pair of telephone lines, 
ace circuit to connect therewith, cut-off relays for the 
i iroi a pair of supervisory relays for the cord circuit actuated 
talk! & the coils of the cut-off relays and independent of the 
aa < circuit when the cord is connected with the lines, a 
taiki supervisory relays for the cord circuit in one of the 
: sit Strands and under the control of the subscribers, and 
S r S supervisory signals, each having its circuit controlled 
ireak ~ the conjoint action of two of the relays, each signal 

coors ncluding contacts of its control relays. 

To MEANS FOR ELIMINATING THE GLARE OF LAMPS. 
Aer Dalman, Chicago, Ill. Filed Aug. 22, 1910. A double 
$ or in connection with a shade over the upper half of the 

ai mp directs the light downward. 

, Casha CURRENT-LIMITING DEVICE. Manuel Garcia Diaz, 
Filed pee and Antonio Azarola y Gresillon, Madrid, Spain. 
with n 22, 1908. An expansible vessel in circuit is provided 
be oe coils. An adjustable contact controlled by the 
See On of the vessel controls the circuit, a shunt circuit 
ie ning an auxiliary resistance being adapted to convey cur- 
ian when the contact is broken, and a vessel in close prox- 
cae to the expansible vessel containing the auxiliary re- 

er nee adapted to be heated by the current. 

sie ELECTRIC TRAIN-SIGNAL. Ernst F. von Dreden, New 
S Y. Has a plurality of electro-magnets, armatures, con- 

olled thereby, a circuit adapted to be closed by the armatures, 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


1,001,710.—SYSTEM OF DISTRIBUTION. 


ool 


means provided in each car for closing one of the electro-magnet 
circuits and means for indicating which circuits have been 
closed. 

1,001,758. INCUBATOR TEMPERATURE REGULATOR. Irvin B. 
Havourd, Elkhart, Ind. Filed Sept. 16, 1909. A motor moves 
the lamp wick upward and regulates the damper as required to 
keep a constant temperature in the incubator. 

1,001,765. MOTOR STARTING DEVICE FOR POLYPHASE CIR- 
CUITS. Walter O. Lum, Schenectady, N. Y., assignor to General 
Electric Co. Filed July 24, 1908. Has a plurality of electric- 
magnetic switches for separately closing the circuits of the dif- 
ferent phases, and a relay having an actuating circuit and a 
holding circuit in one phase arranged to control the switch in 
another phase. 

1,001,796. SELF ADJUSTABLE CONTACT MAKER FOR ELEC- 
TRIC SWITCHES. Frank W. Young, Everett, Mass., assignor 
to Sears B. Condit, Jr., Boston, Mass. Filed Dec. 26, 1905. Com- 
prises separated contact blocks, a movable contact element for 
spanning them, a movable carrier for operating the movable 
contact element, and a backing support pivoted to the movable 
carrier affording a seat for the movable contact element, the 
backing support having provision to permit yielding of the 
movable contact element in all] directions. 

1,001,828. ELECTRIC SIGNAL FOR RAILWAYS. Thomas J. Emp- 
field, Des Moines, Iowa. Filed Oct. 8, 1910. Two signaling cir- 


1,001,760.—MOTOR-STARTING DEVICE. 


cuits each contains a signal at each end of the block, the cir- 
cuits being normally broken. A single circuit controller is pro- 
vided for each signaling circuit, each controller operated by an 
electromagnet setting all of the signals in the circuit. Each 
electromagnet may be momentarily magnetized, locking devices 
for the controllers maintaining the circuits closed after the 
magnets are deénergized. Electrically operated devices are con- 
trolled by the cars in passing out of the block to unlock the 
locking devices and thereby open the closed circuit. A hand 
operated switch is put in circuit with each unlocking device. 


1,001,843. LAMP SOCKET. Leo Giideman, New York, N. Y. Filed 
Feb. 4, 1911. A cylindrical sleeve on the lamp socket permits 
ornamental devices to be fastened to the lamp. 

1,001,864. FASTENING FOR ELECTRICAL CONDUCTORS. Ru- 
dolph H. Klauder, Philadelphia, Pa. Filed Dec. 15, 1910. Two 
metal strips are bent in such a way as to hold a conductor 
tightly between them, yet allowing the conductor to be easily 
released. 

1,001,876. ELECTROLYTIC CELL. Paul McDorman, Dayton, O., 
assignor to National Laundry Machinery Company, Dayton, O. 
Filed Dec. 29, 1910. Has an inner vessel provided with a num- 
ber of openings, a bottom plate with openings, a series of tubes 
secured within the openings in said plate and extending in 
proximity to the bottom of the outer vessel, and electrodes 
mounted in the inner vessel and forming compartments with 
which the openings in the inner vessel communicate. 

1,001,888. ELECTRIC WELDING MACHINE. Adolph F. Rietzel, 
Charlestown, R. I., assignor to Universal Electric Welding Co., 
New York, N. Y. Filed Dec. 24, 1908. Comprises a current 
bearing pressure block having a yielding contact, adapted to 
abut against the piece of metal to be welded and a mass of heat- 
conducting material engaging the sides of the work and formed 
as described to act as a templet. 

1,001,915. ELECTRIC FURNACE. Lars Yngstrim, Falu Grufva, 
Falun, Sweden, assignor to Stora Kopparbergs Bergslags Aktiebo- 
lag, Falun, Sweden. Filed March 15, 1910. The electrodes are 
held in place in a crucible-like working chamber, by the ma- 
terial coming from the charging chamber. The new material 
forms the cover for the furnace. 


1,001,932. TIME-LIMIT CIRCUIT CLOSER. Fred B. Corey, Schenec- 


t 


tady, N. Y., assignor to General Electric Co. Filed March 5, 
1909. Comprises a pivotally mounted receptacle, a conducting 
fluid, a partition dividing the receptacle into two chambers and 
provided with a restricted opening through which the fluid flows 
when the receptacle is moved from one position to another, one 
of said chambers having two branches so arranged with respect 
to the opening that the fluid can enter one branch only after 
filling the other, (the amount of fluid being insufficient to fill 


both branches) and a set of contact terminals in each branch 
adapted to be connected by the fluid. 


1,001,948. COMBINED COVER AND SOCKET PIECE. John Ham- 
ilton, Jamaica Plain, Mass. Filed Dec. 16, 1907. A one-piece 
combination cover and socket piece of insulation material. 

1,001,959. TELEPHONE SELECTIVE SIGNALING RINGER. Harry 
L. Johnson, Topeka, Kans., assignor of six-tenths to Clay Ham- 
ilton, Topeka, Kans. Filed Mar. 3, 1908. Renewed Sept. 19, 
1910. Comprises a permanent magnet having one end at the 
opposite side of the vibratory armature from the electro-mag- 
net, and its opposite end secured to the base at the opposite end 
of such electromagnet, and a second electromagnet adjacent to 
the permanent magnet and provided with a core-extension at 
one end contiguous to the armature at the opposite side of the 
same from the first-named electromagnet and having its oppo- 
site end secured to the base. 

1,001,975. APPARATUS FOR PRODUCING ELECTRIC OSCILLA- 
TIONS. Joseph Murgas, Wilkes-Barre, Pa. Filed April 12, 1910. 
The combination with an electrode, of a rotary member coéperat- 
ing with the electrode to form a spark gap, the electrode being 
provided with transverse perforations adjacent the spark gap, 
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1,002,191.—D RIVING MECHANISM. 


and means associated with the rotary member to direct an air 
current on the electrode and rotary member. 

1,002,036. ELECTRICAL SOUND-PRODUCING DEVICE. Edward 
E. Clement, Washington, D. C. Filed Aug. 11, 1905. An electro- 
magnet is positioned with relation to a sound-producing body so 
as to vibrate the same and establish a predetermined nodal point, 
another magnet or magnets being positioned with relation to 
the body so as to induce vibrations having other nodal points, 
electrical circuit connections for the magnets, a source of cur- 
rent supply connected thereto, and controlling means for the 


circuits. 

1,002,049. SIGNALING BY ELECTROMAGNETIC WAVES. 
Reginald A. Fessenden, Fortress Monroe, Va., assignor to Na- 
tional Electric Signaling Co., Pittsburg, Pa. 


Filed Aug. 8, 1903. 
Comprises a conductor for leading tke received impulses into 


the receiving station, two circuit elements operatively connected 
to the conductor, and a circuit containing a receiver, operatively 
connected to the circuit elements in such a manner that the 
circuit elements produce voltages approximately equal but op- 
posite in sign in the circuit containing the receiver, on the re- 
ceipt of disturbing impulses, and voltages differing in magnitude 
on the receipt of the desired impulses. 

1,002,050. RECEIVER FOR SIGNALING. Reginald A. Fessenden, 
Washington, D. C., assignor to National Electric Signaling Co., 
Pittsburg, Pa. Filed Apr. 11, 1904. Has in combination two 
parts or members, one of the members being of a yielding na- 
ture, means for continuously changing the point of contacts of 
the members, and means for selecting signals of a definite group 
frequency. 

1.002.051. SIGNALING BY ELECTROMAGNETIC WAVES. Regi- 
nald A. Fessenden, Washington, D. C., assignor to National 
Electric Signaling Co., Pittsburg, Pa. Filed Feb. 8, 1907. 
a partly metallic insulated antenna support, and an antenna 
arranged so that parts of it shield the support from the electro- 
magnetic waves received. 

1,002,052. ELECTRIC SIGNALING. Reginald A. Fessenden, Brant 
Rock, Mass., assignor to National Electric Signaling Co., Pitts- 
burg, Pa. Filed Dec. 23, 1907. A transmitter has a self-respons- 
ive good contact of different materials, means being furnished 
for varying the pressure of the contact by means of the im- 
pulses to be transmitted. A local circuit 
tact and an indicating mechanism, 

1,002,061. DROP-CORD CAP FOR ELECTRIC-CONDUIT OUTLET 
BOXES. Carl S. Homsher, Denver, Colo. Filed Sept. 8, 1910 
Comprises a hollow body portion with an aperture therein, an 


Has 


contains the con- 
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insulating block having a reduced neck inserted through the 
aperture and projecting above the same so as to form a bushing, 
the block having on its inner side a rectangular recess and a 
passage, and metallic plates secured to the opposite short end 
walls of the recess. , 

1,002,069. PROTECTIVE DEVICE. Arba B. Marvin, Jr., Schenec- 
tady, N. Y., assignor to General Electric Co. Filed Feb. 15, 1907. 
Includes an electrolyte of high resistance when solid and of low 
resistance when fused, and electrodes spaced apart in the electro- 
lyte to permit it to remain solid when the protective device is 
subjected to normal potential and to allow sufficient current to 
flow between the electrodes to fuse it subjected to a predeter- 
mined abnormal potential. 

1,002,087. RAILWAY SIGNAL. Richard Skalicky and Franz Mikul- 
ka, Vienna, Austro-Hungary. Filed May 31, 1911. The signal 
is operated by either of two circuits, one being operative when 
the switch is closed, the other acting when the switch is open. 

1,002,090. SHADE HOLDER. James Stoddart, Newark, N. J., as- 
signor to Enos Co., New York, N. Y. Filed May 31, 1911. Re 
lates to details of construction of shade for incandescent lamp. 

1,002,118. STRAIN CLAMP. Arthur O. Austin, Barberton, Ohio, 
assignor, by mesne assignments, to Ohio Insulator Co., Mans- 
field. Filed Dec, 15, 1909. One of-two diverging members at 
each end clamp the line. The other member holds the con- 
ductor in slack condition around the supporting insulator. 


1,002,128. TROLLEY WHEEL. Charles M. Brennan, Naugatuck. 
Conn. Filed Aug. 31, 1910. Comprises a sleeve provided with 


a radially extended longitudinal chamber, complemental cup- 
shaped shells mounted on the sleeve and forming a reservoir, 
one of the shells being provided with a flange, a second flange 
secured to the other shell, a tread secured between the flanges, 


and means for conducting oil from the reservoir to the cham- 
ber. 


1,002,141. DETERMINING POSITION OF VESSELS. Reginald A. 
Fessenden, Washington, D. C., assignor to National Electric Sig: 
naling Co., Pittsburg, Pa. Original application filed Dec. 4, 1904. 
Renewed Mar 15, 1907. Divided and this application filed Aug. 
21, 1905. A set of stations have means to send out messages of 
predetermined intensity. Vessels receiving such signals have 
means for measuring the relative intensity of the impulses. 


1,002,181.. SIGNALING SYSTEM. Harry O. Rugh, Sandwich, Il., 
assignor to Sandwich Electric Co., Sandwich, Ill. Original ap- 
plication filed tune 26, 1908. Divided and this application filed 
Mar. 27, 1909. Substations are called from the central station 
by means of selector mechanism, polarized relays, etc. 

1,002,191. DRIVING MECHANISM. Vincent G. Apple, Dayton, O. 
Original application filed May 27, 1908. Divided and this appli- 
cation filed Apr. 12, 1909. Comprises a shaft mounted for slid- 
ing and rotary movement; an abutment fixed longitudinally with 
respect to the shaft, and a governor carried by the shaft, com- 
prising bearing plates, one on each side of the shaft, eccentri- 
cally mounted rollers therebetween, movable under the influence 
of centrifugal force to act upon the abutment to move the shaft 


axially, and yieldingly means acting upon the end of the shaft 
opposing such movement of the shaft. 


PATENTS THAT HAVE EXPIRED. 


Following is a list of the electrical patents (issued by the 
United States Patent Office) that expired September 4, 1911: 


525,332. ELECTRIC SWITCH. George F. Card, Covington, Ky. 


525,336. CONTROLLING DEVICE FOR ELECTRIC RAILWAY 
CARS. William H. Conrad, Lebanon, Pa. 


525,353. DYNAMO-BLECTRIC MACHINE. James F. MeElroy, Al- 
bany, N. Y. i 

525,354. ELECTRICAL CURRENT DIRECTOR, James F. McElroy, 
Albany, N. Y. 


525,369. ELECTRIC LIGHTING SYSTEM AND APPARATUS. 

Elihu Thomson, Lynn, Mass. 

525,394. CONTROLLER FOR ELECTRIC OR OTHER MOTORS. 
Elmer A. Sperry, Cleveland, Ohio. 

525,395. SYSTEM AND APPARATUS FOR CONTROL OF ELEC- 
TRIC MACHINES. Elmer A. Sperry, Cleveland, Ohio. 

525,400. ELECTRIC LOCK. Frederick Apitz, Lockport, Ill. 

525,437. ELECTRIC CIGAR LIGHTER. Albert C. Albertsen, Chi- 
cago, Ill. 

525,445 and 525,446. SYSTEM OF ELECTRICAL DISTRIBUTION. 
Thomas C. Coykendall, Rondout, N. Y. 


525,447. ALTERNATING-CURRENT MOTORS. Olof Dahl, Pater- 
son, N. J 


525,480. ELECTRIC-RAILWAY SYSTEM. Francis B. Badt, Chica- 
go, Ill. 
525,491. 


ELECTRIC BATTERY. Luis Drescher, New York, N. Y. 

525,539. CONDUIT BLECTRIC-RAILWAY SYSTEM. Oscar A. En- 
holm, New York, N. Y. 

525,563. ELECTRICAL CUT-OUT. August Rockoff, New York, N. Y. 

525,564. HANDPIECE FOR PORTABLE ELECTRIC LAMPS. Au- 
gust Rockoff, New York, N. Y. 

525,658. ROSETTE FOR ELECTRIC-LIGHT WIRES. Charles N. 
Hammond, Boston, Mass. 

525,670. UNDERGROUND CONDUIT. Alexander Segade and Den- 
nis J. O. Regan, Detroit, Mich. 
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THE CAMPAIGN FOR IMPROVED STREET LIGHTING. 


It has been contended by numerous writers that the 
street lighting in the average American city is far inferior 
to what can be seen in European cities. Despite the rel- 
ative youth of our cities, this condition is now rapidly being 
improved. A strong movement in this direction set in a 
few years ago and is now receiving such impetus in many 
parts of the country that it deserves special consideration. 
An important feature of the recent development of Amer- 
ican street lighting is that it has been confined almost en- 
tirely to electric lamps. Each year sees the percentage of 
gas and other non-electric street lamps diminishing. 

The fact that so much consideration has been given to 
the decorative character of most recent American street- 
lighting installations is a very favorable indication of still 
further developments. It has been difficult to get municipal 
authorities interested in street-lighting betterments when 
these involved any additional outlay. The managers of 
lighting plants found a more ready hearing from the mer-.- 
chants and property owners along business streets. They 
readily saw the commercial advantage of brighter and more 
attractive streets ; they have supplied the backbone of nearly 


all the improved lighting of business streets and it is only 


natural that special efforts were made to make these in- 
stallations attractive. 

In the illustrated descriptions of typical decorative 
street-lighting installations in another part of this issue is 
given a good idea of the variety of ways in which this 
work has been initiated and carried out and of the results 
achieved. Being obtained from the men that were in the 
thick of the campaign, these descriptions contain many val- 
uable hints on how the work may be successfully under- 
taken and on some things to avoid. It is clear that the cam- 
paign is no longer confined to private lighting plants, nor 
to the large cities. Cities of a few thousand inhabitants 
may have excellent street lighting and that without pro- 
hibitive expense. . Perhaps the most hopeful feature that 
stands out is that municipal authorities have been stirred 
to take an active part in the movement; they have come to 
realize that good street lighting is a valuable aid to the 
police, that it gives the community a high standing for pro- 
gressiveness and makes for good will on the part of both 
citizens and visitors. 

Other important features of decorative street lighting are 


D038 


534 
worthy of comment. Of these, one is that it has almost 
invariably enhanced the value of property along the street 
greatly beyond the cost of the improvement; in many cases 
this cost has been borne by the tenant and he has found 
himself penalized by increased rentals, despite which he 
has profited, however, by reason of increased business. The 
success of the installation in drawing trade has brought 
about similar installations in competing streets, so that ad- 
ditional attractions in electric signs, etc., have been nec- 
essary. The brightness of the street and sidewalk illumina- 
tion has required a higher standard of window and store 
illumination, that is, more light within. Naturally the light- 
ing interests have profited by both the latter features. 

The old conventional lamp-post, so long used with gas, 
has found no place in the decorative installations. It has 
been replaced by distinctive standards of many designs and 
materials. Cast iron, although chiefly used, has found a 
competitor in pressed steel and reinforced concrete. Inex- 
pensive and yet neat designs have been made of wrought- 
iron pipe. Concrete has become popular for park and boule- 
vard lighting. The manufacture of ornamental standards 
has been greatly stimulated and types to suit any taste and 
size of appropriation are now available on the market. 

Before undertaking any campaign for improved street 
lighting, consideration should be given to the manner of 
meeting the costs of the installation. If the lighting is to 
be decorative, uniformity of spacing is imperative, first in 
order to realize a truly esthetic result, and second, in order 
to permit the use of series circuits with their numerous 
advantages, such as longer life of the low-voltage lamps 
used, low cost of wiring and simplicity of control. If uni- 
form spacing is to be attained, arrangements must be made 
to eliminate the possibility of a few objectors spoiling the 
plan. This may be accomplished best by adopting the most 
equitable method of financing the project, which is by the 
levy on a frontage basis of a special assessment on the 
abutting property owners to cover the initial cost of the in- 


stallation and the agreement of the city to pay for its opera- 


ation and maintenance. Such a division is eminently fair, 


in that those immediately benefited pay for the improve- 
ment just as they would for a new sewer or street pave- 
ment, and, on the other hand, the city recognizes the gen- 
eral public benefit by providing for the upkeep of the in- 
stallation. Should it be impossible to secure the co-opera- 
tion of the city authorities, it is necessary to appeal to the 
pride and enterprise of the property owners or tenants and 
urge them to undertake the proposition. In certain 
cases it is well to guard against too ambitious a scheme, 
because its expense may strike some as prohibitive and 


therefore defeat the entire proposition. Particular ef- 


forts should always be made to make the proposition a 
truly civic project and not merely a private undertaking 
subject to the parsimonious caprice of some individuals and 
the uncertain duration of residence of others. 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


Vol. 59—No. 12 


THE NEW POWER STATION OF THE COMMON- 
WEALTH EDISON COMPANY. 

One of the most significant engineering feats of the 
current year is the construction of the new Northwest gen- 
erating station of the Commonwealth Edison Company, Chi- 
cago. In this station the largest steam turbines ever built, 
of 20,000 kilowatts sustained maximum capacity each, are 
being installed, and a twin station of like size, which will 
bring the total capacity at this locality up to 240,000 kilo- 
watts, is planned for the future. This construction is typ- 
ical of the policy of the Commonwealth Edison Company, 
which under the admirable direction of Mr. Samuel Insull, 
has already made an enviable record for successful activity 
and remarkable energy in building up new business and pro- 
viding for the increased demands on its system in ample 
time, and with the most up-to-date equipment. 

In connection with the fact that the largest turbo-alter- 
nators ever built are being installed in the new station, it 
is interesting to note that this was true also of the Fisk 
Street and Quarry Street stations, and that the develop- 
ment of large and economical steam-turbine units was coin- 
cident with electric-power development in Chicago. The 
deliberate abandonment of the reciprocating type of en- 
gine, involving in the case of the Commonwealth company 
an investment in millions in a type of machinery that was 
practically unknown in the stress of commercial service, was 
a truly heroic undertaking, the successful conclusion of 


‘which has been amply demonstrated. The first 5,000-kilo- 


watt vertical turbine ever built formed the basis of the de- 
sign of the Fisk Street station, while the first 14,000-kilowatt 
turbine was installed in the Quarry Street station. 

The new Northwest station is unquestionably a remark- 
able example of skill and foresight as applied to electrical 
supply. It embodies the most valuable and ingenious meth- 
ods applicable to central-station design and will be a last- 
ing tribute to the Commonwealth Edison Company and the 
individuals who have been responsible for it. One of the 
noteworthy features of the station is the boiler house. Here 
every facility for handling enormous volumes of coal with a 
minimum of labor is found. Coal enters the boiler-house 
basement in cars and is dumped into large bunkers from 
which it is conveyed to the overhead bunkers as required. 
By this arrangement the engineers have departed from the 
standard practice of placing heavy storage bunkers over- 
head, with the result that the cost of steel construction, 
which would have been necessary to support heavy overhead 
bunkers, has been materially reduced. Ten triple-drum boil- 
ers constitute the steam-generating equipment for each unit 
and 4 working steam pressure of 250 pounds is maintained. 
This pressure is unusual for land plants and it will be in- 
teresting to watch the outcome of this experiment. 

In the turbine room much of interest is found. The 
generator leads from each unit are run directly to an auto- 
transformer where the pressure is raised to 9,000 volts. By 
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this arrangement the generator and auto-transformer are 
considered as a unit, the station having no control over the 
energy generated until it is raised to 9,000 volts. Two sig- 
nificant reasons are apparent for this plan; in units of this 
size it is cheaper to generate at 4,500 volts than at 9,000 
volts; secondly, external reactance would be needed in any 
` event and it is thus combined with and included in the 
auto-transformer. 

A feature in connection with the switching at the 
Northwest station which is worthy of note is the innovation 
in the arrangement of the oil switches. The mechanism for 
these switches is isolated on the third floor of the switch 
house, where a burn-out or any trouble with the high-tension 
apparatus would not interfere with its operation. This 
arrangement also simplifies, to some extent, the switching 
and economizes floor space. 

A complete description of this new station, with the 
first interior illustrations to be published, will be found in 


this issue. 


THE PENNSYLVANIA CONVENTION. 

The fourth annual convention of the Pennsylvania Elec- 
tric Association marks the beginning of a new era of 
strength and influence in the history of that organization. 
As noted in our report of this meeting, appearing in this 
issue, the attendance somewhat exceeded 300, and this in 
spite of the fact that the meeting place was in the extreme 
northwest corner of the state, not very conveniently located 
as regards transportation facilities. 

Perhaps the most significant feature of the convention, 
however, was the report of the secretary-treasurer showing 
the total membership to be approximately 1,000. When it 
is considered that the Pennsylvania Association has only 
been in existence four years, this figure indeed assumes sig- 
nificance and speaks well for the future of the Association. 

The majority of the papers presented partook of the 
nature of a report submitted by a committee. Thus the 
information contained in the various reports represents the 
consensus of opinion of several rather than the experience 
of an individual. It has been the experience of the Pennsyl- 
vania Association that this arrangement tends to stimulate 
discussion, in addition to its other advantages, as members 
feel freer to discuss a report of a committee in an imper- 
sonal manner than to discuss or criticise the statements of 
an author of a paper. 

The value of committee work is particularly empha- 
sized in the report of the Committee on Overhead Line Con- 
struction. This report is a criticism of and a commentary 
on the report of the similar committee of the National Elec- 
tric Light Association and entailed such a vast amount of 
work as to have been an impossible task for an individual. 
The section of this report dealing with a criticism of the 
National report on specifications for overhead crossings of 
electric light and power lines over railroad right-of-way, 


tracks, or lines of wire, called forth a lengthy and very 
spirited discussion. As expressed in a vote, subsequently 
taken, it was the consensus of opinion that the National re- 
port specified unnecessary and unduly expensive construc- 
tion at wire crossings, which would be practically prohibi- 
tive for the smaller companies. Regardless of merits of each 
side of the case, the Pennsylvania committee is deserving of 
the utmost credit for its comprehensive and valuable report. 
Likewise the Committees on Lamps, Steam Heating and 
Rates, deserve credit for their untiring efforts in presenting 
valuable data before the Association. 

In addition the various committees having charge of 
the convention arrangements should be complimented on 
their excellent work. The Program Committee probably 
established a precedent for state associations by having 
printed and distributed ten days before the meeting all 
papers and reports presented. This undoubtedly had a 
bearing on the intelligent discussion that took place by al- 
lowing the members sufficient time to formulate ideas on 
the various subjects. 

Altogether the convention was a very successful one 
and demonstrates the advantages following the affiliation 
of a state organization with the National Association. 


AN EXAMPLE OF CIVIC PROGRESSIVENESS. 

Several months ago the city of Warren, O., inaugurated 
an ornamental street-lighting system using incandescent 
lamps to the exclusion of every other form of illuminant. 
The story of the campaign which culminated in the inaugu- 
ration of the improved street lighting is similar in many 
respects to that which might be told with reference to 
dozens of other cities which have recently improved their 
street-lighting facilities. Warren, however, is possessed of a 
business men’s organization that has taken more than usual 
interest in civic betterment and the result of this is the 
wide advertisement of the city as a place where enterprise 
may have its greatest opportunity for success. The work 
of this business men’s association has attracted wide recog- 
nition throughout the state of Ohio and in many communi- 
ties beyond its borders and within the last two months 
Warren has been visited by delegations from cities in many 
parts of the country seeking information respecting the 
Warren idea. One of the important features of the Warren 
idea is the close co-operation which has existed between the 
manufacturers, the real-estate interests, the storekeepers and 
merchants, and the central-station company. These inter- 
ests have co-operated upon every important civic movement 
and the result is apparent in the healthy growth which has 
come to every department of endeavor in that community. 
In too many instances civic improvements are retarded be- 
cause of the wall of indifference which has been built up 
between the interests most concerned. A study of the War- 
ren idea is therefore suggested in those places where a com- 
munity of interest 1s not now established. 
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Program of Convention of the Illumi- 

nating Engineering Society. 

The fifth annual convention of the 
Illuminating Engineering Society is to 
be held at the Congress Hotel, Chicago, 
Ill., September 25, 26, 27 and 28. There 
will be six half-day sessions devoted to 
the reading of papers and reports. 
There will be a reception and dance 
on Monday evening and a sub- 
scription banquet on Wednesday even- 
ing. Automobile trips and other enter- 
tainments will be provided for the la- 
dies. 

The following papers and reports will 
be presented: 

Presidential address, ‘‘The Relations 
of Physico-Physiological Research to Il- 
Juminating Engineering,” by <A. E. 
Kennelly. 

. Report of Committee on Nomencla- 
ture and Standards, by A. C. Humph- 
reys, chairman. 

Report of Committee on Progress, by 
Louis Bell, chairman. 

Symposium on Illuminating Glass- 
ware, by Bassett Jones, Jr., A. J. Mar- 
shall, L. W. Young and C. H. McCor- 
mick. 

‘The Manufacture of Glass from the 
Viewpoint of the Illuminating Engi- 
neer,’’ by E. H. Bostock. 

‘“ An Analysis of the Requirements 
of Modern Reflector Design,’’ by F. L. 
Godinez. 

‘*Recent Small Gas-Lighting Units,’’ 
by F. H. Gilpin. 

‘The Production of Natural Gas 
from the Illuminating Engineer’s 
Standpoint,’’ by G. S. Barrows. 

‘*Recent Developments in the Manu- 
facture of Incandescent Lamps,’’ by J. 
E. Randall. 

“The New Quartz-Tube Mercury- 
Are Lamp,’’ by George C. Keech. 

“The Law of Conservation as Ap- 
plied to Illumination Calculations,” hy 
A. S. McAllister. 

“The Photometry of Lighting Units 
of High Intensity,” by George H. 
Stickney and S. L. E. Rose. 

‘‘ Photometry at Low Intensities,’’ by 
Louis Bell. 

“Evaluation of Lamp Life,” by P. S. 
Miller and L. J. Lewinson. 

‘Distribution of Luminosity in Na- 
ture,” by H. E. Ives and M. Luckiesh. 

“Light Distribution—Its Influence 
Upon Illuminating Efficiency and Vis- 
ual Acuity,” by A. J. Sweet 

‘Resume of Legislative Enactments 
on Jilumination,”’? by E. L. Elliott. 

“‘Selling Illumination,” by F. B. Rae. 
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‘Influence of Surroundings and 


Lighting Systems on the Illumination 
Required,’’ by J. R. Cravath. 

‘*The Analysis of Performance and 
Cost Data of Illuminants,’’ by Ward 
Harrison and G. H. Magdsick. 

i ——_—__~<--e—_____— 

Meeting of Empire State Association. 

The annual meeting of the Empire 
State Gas and Electric Association 
will be held in the hall of the En- 
gineering Societies Building, 29 
West Thirty-ninth Street, New York 
City, on Friday, October 6, starting at 
10 a.m. The program will consist of 
the reports of numerous committees 
and the discussion based upon these 
reports. There will also be some dis- 
cussions on several of the recent opin- 


ions of the Public Service Commission 


which are of particular importance and 
also of the question as to the extent 
to which public-service corporations 
should enter into civic relations. 

The election of officers for the ensu- 
ing year will take place at this meet 
ing. 

Those attending the meeting will 
lunch together at the Engineers Club 
during the noon recess. 

| so oe __—_— 
International Municipal Congress and 

Exposition. 

One of the sessions of the Municipal 
Congress, to be held in Chicago, Ill., 
September 18 to 30, will be devoted to 
‘‘Publie Utilities.” B. J. Arnold will 
preside and addresses will be made by 
H. M. Byllesby and Edward W. Bemis. 
Among the speakers at other sessions 
are President Taft, Ex-president Roose- 
velt and Senator La Follette. 

The exhibits will include a variety of 
electrical apparatus, especially in con- 
nection with municipal problems. The 
Commonwealth Edison Company, of 
Chicago, has installed an exhibit rep- 
resenting its system of distribution. 

Among the exhibits of cities will be 
Denver’s street lighting. 

—_—_—_+->—__—_ 
Outing of St. Louis Section. 

The St. Louis section of the National 
Electric Light Association held its sec- 
ond annual outing at Ramona Park on 
Saturday, September 9. The afternoon 
and evening were devoted to baseball, 
boating and other sports, and dancing. 
A regular-series of field events was 
held including a 100-vard dash for fat 
men and a hobble-skirt race for the 
ladies. The offices of the company 
were closed in the afternoon. 
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New England Section Convention. 

The New England section of the Na- 
tional Electric Light Association will 
hold its fall convention at Bretton 
Woods, N. H., September 27, 28 and 
29, in the Mount Washington Hotel. The 
following papers will be presented: 
‘‘Synchronous Condensers,” by C. T. 
Mosman; ‘‘The National Electrice Light 
Association System of Accounting as 
Applied to Small Plants,’’ by H.E. Gid. 
ney; ‘‘The Wire-Type Tungsten 
Lamp,’’ by Norman Macbeth; ‘‘ Appli- 
cation of Electricity to Domestic Uses,” 
by W. H. Vorce. 

Special cars will leave Boston, Mass., 
for Bretton Woods at 9:25 a. m. on 
September 27. Reservations should be 
secured from the master of transporta- 
tion, S. J. Lent, 70 State Street, Boston. 

| —_—~——__o--- oe ——_—— 
Conference on Rubber-Covered Wire. 

A conference was held on August 9 
in New York City, between the Under- 
writers and the manufacturers of rub- 
ber-covered wire. The conference was 
called at the request of the wire man- 
ufacturers, who desired that inspection 
of rubber-covered wire made under the 
new National Electrical Code specifica- 
tions should be conducted on a uniform 
basis throughout the country. The wire 
manufacturers insisted that, as the mat- 
ter was of so great importance to them, 
they should have a voice as to the car- 
rying out of the tests on rubber-covered 
wires. : 

For the past three years, the Under- 
writers have carried on their own lab- 
oratory and testing bureau, while most 
of the wire manufacturers have joined 
together and maintained a wire inspec- 
tion bureau. These two bureaus have 
not worked in harmony. 

As a result of the conference, the in- 
spection of wires will be undertaken en- 
tirely under the supervision of the Un- 
derwriters’ Laboratories. The Sub- 
committee on Wire of the Electrical 
Committee of the National Fire Protec- 
tion Association is to be continued and 
is to include three representatives of the 
Underwriters and three representatives 
of the wire manufacturers subscribing 
to the Underwriters’ Laboratories in- 
spection service. This committee is to 
be a committee on the laboratories in- 
spection methods and it is expected that 
there will be worked out a single and 
universally applicable method for fac- 
tory and field inspection of rubber-cov- 
ered wires. This will carry with it the 
use of a single form of label. 
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l R. F. Schuchardt. 

The Commonwealth Edison Company, 
universally known as the company with 
‘‘big’’ policies, is building, in Chicago, 
a generating station that, for the pres- 
ent at least, will be the largest steam- 
driven power station in existence. Mere 
bigness, however, is not its only char- 
acteristic, for, in spite of the rapid ad- 
vances that are being made in electri- 
city supply stations, the Northwest Sta- 
tion will not soon lose its prominence 
as the exemplification of the best in 
central-station design. The design and 
installation of the entire electrical end 
of this notable station is in 
charge of R. F. Schuchardt, 
electrical engineer of the 
company and recognized as 
one of the prominent central- 
station engineers. 

Rudolph Frederick Schu- 
chardt was born in Milwau- 
kee, Wis., December 14, 1875. 
He attended public and pri- 
vate schools in that city and 
in 1893 entered the electrical 
engineering course of the 
University of Wisconsin, 
graduating in 1897. During 
his summer vacations, in or- 
der to gain practical experi- 
ence, Mr. Schuchardt worked 
in the shops of the E. P. Al- 
lis Company, at Milwaukee. 

Upon graduation Mr. Schu- 
chardt entered the employ of 
the central station at Janes- 
ville, Wis., but soon after re- 
signed to accept a position 
on the staff of F. B. Badt & 
Company, of Chicago, con- 
sulting engineers and manu- 
facturers’ representatives. In 
June of 1898 he entered the 
employ of the Chicago Edi- 
son Company as night oper- 
ator in the then new storage- 
battery substation on Adams Street, 
and shortly after was sent to Omaha to 
take charge of the company’s exhibit 
at the Trans-Mississippi Exposition. 

When Mr. Schuchardt returned to 
Chicago at the close of the exposition 
he was promoted to the statistical de- 
partment of the Edison company, and 
a year later was transferred to the test- 
mg laboratory. In 1903 the first 5,000- 
kilowatt turbogenerators to be used for 
power generation were placed in oper- 
ation in the Fisk Street station and he 


was assigned to take charge of the elec- 
trical operating force there.“ While 
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hclding this position Mr. Schuchardt or- 
ganized a school for operators which 
met with instant success. He also de- 
vised and patented a phase-rotation in- 
dicator for assisting in making correct 
connections in the construction work. 
This device has since been found a val- 
uable help and time saver on distribu- 
ting systems, as well as in construction 
work. 

In 1905 Mr. Schuchardt was placed 
in charge of engineering and in Novem- 
ber, 1906, became engineer of electrical 
construction. In July, 1909, he was ap- 
pointed electrical engineer cf the com- 


R. F. SCHUCHARDT, 
Electrical Engineer, Commonwealth Edison Company. 


pany, succeeding Peter Junkersfeld, 
who was made assistant to the second 
vice-president. In addition to Mr. 
Junkersfeld only one other man has 
held the position of electrical engi- 
neer, he being Louis A. Ferguson, now 
second vice-president. 

As electrical engineer, Mr. Schu- 
chardt is in charge of all engineering 
work of the company. the most import- 
ant part of which at the present time is 
the design of all electrical features of 
the new Northwest Station, a plant in 
which the first 20,000-kilowatt turbo- 
generators are being installed. 
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Mr. Schuchardt is active in engineer- 
ing societies, having contributed many 
valuable papers and taken part in dis- 
cussions on various pertinent subjects. 
In 1897, although just having been 
graduated from college, he presented a . 
paper before the Northwestern Elec- 
trical Association entitled, ‘‘ Electricity 
Meters of Today.’’ Among other pa- 
pers are one on ‘‘The Rotary-Converter 
Substation,’’ read before the Western 
Society of Engineers in 1907, and an- 
other on ‘‘The Protection of High-Ten- 
sion Transmission Systems,’’ read be- 
fore the Chicago branch of the Ameri- 
can Institute of Electrical 
Engineers in 1908. At the 
recent convention of the A. 
I. E. E. in Chicago he, in 
collaboration with E. O. 
Schweitzer, presented a very 
interesting paper on ‘‘The 
Use of Power-Limiting Re- 
actances with Large Turbo- 
Alternators. ’’ 

Mr. Schuchardt was a con- 
tributing editor of the Cy- 
clopedia of Engineering of 
the American School of Cor- 
respondence and was the first 
editor of the Edison Round 
Table, a monthly publication 
of the Commonwealth Edison 
Company. He compiled the 
data upon which F. G. 
Baum’s work on ‘‘Trans- 
formers’’ is based and has 
made several contributions to 
the technical press. He 
served as president of - the 
Chicago Electrical Associa- 
tion in 1901, and was one of 
the engineering experts in the 
notable street-lighting arbi- 
tration case at Colorado 
Springs in 1907. 

Mr. Schuchardt is a mem- 
ber of the American Institute 
of Electrical Engineers and the Western 
Society of Engineers, the latter organ- 
ization having presented him with the 
Octave Chanute medal for his paper on 
“The Rotary-Converter Substation.’’ 
This medal is presented annually for 
thebest paper read before the So- 
ciety during the previous year. He is- 
a member of the Illuminating Engi- 
neering Society, having been elected 
chairman of the Chicago Section for 
the current year. 

Mr. Schuchardt is also a member of 
the University Club and the City Club 
of Chicago. 
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Milwaukee Manufacturers’ Exposition. 

The Milwaukee Manufacturers’ In- 
dustrial Exposition held September 2 
to 12 proved very popular. On several 
nights it was necessary to close the 
doors about 8:30 p. m. as the crowds 
exceeded 16,000. Many were turned 
away on these occasions. 

As in all expositions of this kind at 
the present time electricity played an 
important part, both in the lighting and 
in providing the power for working 
exhibits. On Fifth Street, from Grand 
Avenue to Cedar Street (where the 
Auditorium building is located) and on 
Cedar Street, from Third Street to 
Sixth Street, arches of incandescents 
blazed the way. At Grand Avenue 
and Fifth Street and at Third and 
Cedar Streets, large electric signs were 
stretched across the street, bearing the 
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nection with a compression tank. The 
motor was controlled by a diaphram 
pressure governor. For demonstrating 
purposes an automobile tire was in- 
flated. A centrifugal pump, a portable 
compressor set, alternating-current and 
direct-current motors and transform- 
ers were displayed. 

The Andrae Company showed a coun- 
try-home lighting plant, generator, 
generator and charging panel and bat- 
teries. Northwestern dynamos and mo- 
tors were also shown and the coils and 
interior view of an armature. 

Electric heating devices and pen- 


dent, feed-through, surface and fixture 


canopy switches were on exhibition at 
the booth of the Cutler-Hammer Man- 
ufacturing Company. Two lady dem- 
onstrators did a day’s ironing each day 


with Cutter-Hammer irons. The in- 


MAIN HALL OF AUDITORIUM. 


words ‘‘Auditorium’’ and a_ hand 
pointing in the direction of the expo- 
sition building. The current for these 
lights was furnished by the Milwaukee 
Electric Railway & Light Company, 
while the 220-volt sixty-cycle three- 
phase current for use in the Auditor- 
ium, was furnished by the Common- 
wealth Power Company, which furnish- 
es this building and many other down- 
town buildings with electricity and 
steam for heating. 

One could well believe that Milwau- 
kee is the second city in the country 
in point of diversity of products man- 
ufactured. The slogan recently adopt- 
ed: ‘‘Name It, Milwaukee Makes It,” 
has been well selected. There were 
many interesting electrical exhibits. 

Allis-Chalmers Company had a three- 
hcrsepower alternating-current motor 
Operating a compressor used in con- 
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waukee cars. Several portable air com- 
pressors were also on exhibition. 

The Pawling & Harnishfeger Com- 
pany had a grab bucket in operation. 
The installation was complete with mo- 
tor, controller, crane cab, etc. 

In the center of the main hall of the 
Auditorium the Milwaukee Electric 
Railway & Light Company had its 
large exhibit. The booth, octagonal 
in shape, had an arched roof covered 
with small frosted lamps and above 
this was a large sphere of lamps about 
six feet in diameter. From any of the 
main aisles the words *‘The Electric 
Company’’ could be seen. Inside the 
booth a Watson motor was operating | 
a duplex pump, controlled automatical- 
ly by a Cutler-Hammer gauge-type reg- 
ulator. The General Electric rectifier 
was also in operation and the clapper- 


SOME MILWAUKEE-MADE PRODUCTS. 


stantaneous portable water-heaters at- 
tracted hardly less attention, but 
caused greater wonder. Three and 
four-quart sizes were in constant oper- 
ation as were also the disk stove, radi- 
ators and curling-iron heaters. The 
new feed-through switch and canopy 
switch received much attention. 

The H. W. Johns-Manville Company 
gave away samples of asbestos. Noark 
fuses, linolites, pipe and boiler cover- 
ings, roofings, etc., were displayed in 
this booth. 

The Mechanical Appliance Company 
had in operation a small motor-genera- 
tor set and exhibited Watson motors, 
horizontal and vertical types. They 
also showed an electric farm-lighting 
outfit. 

The National Brake & Electric Com- 
pany showed the National straight air- 
brake equipment, the type used in Mil- 


type switches on a Cutler-Hammer self- 
starter panel were operated. Hotel 
Pfister, where this panel is to be in- 
stalled, recently abandoned its isolated 
plant and has contracted for central- 
station current. The company’s new- 
business-department men were very 
busy and no doubt will benefit much by 
being brought in contact with pros- 
pects. 

In the Brewers Association exhibit, 
bottle washers, rinsers, crowners, cork- 
ers, labelers, and fillers were each oper- 
ated by individual motors. Many other 
exhibitors had working exhibits. About 


sixty to seventy horsepower of motors 
were in use. 
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Convention of American Peat Society. 

The fifth annual meeting of the Amer- 
ican Peat Society will be held at Kalama- 
zoo, Mich., September 21, 22 and 23. 
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New Northwest Station of the Commonweath Edison Company. 


Steam-Driven Power Plant Being Equipped with 20,000-Kilowatt Units. 


Chicago, the great central market 
as it is called, covering 196 square 
miles of territory, and having a rapid- 
ly growing population, which already 
exceeds 2,250,000 is a pioneer in the 
electric-service industry. Such a pop- 
ulation requires a vast system of elec- 
tricity supply for residence and busi- 


Street and Fisk Street stations, togeth- 
er with the underground transmission 
system, forms the largest and most 
comprehensive universal electric-power 
system in the world. It is of particu- 
lar interest to note that steam-turbine 
generating units are used exclusively 
in each of these three stations, and that 


. . 


four 5,000-kilowatt units replaced with 
four 12,000-kilowatt units, making a 
total of ten units all alike and aggre- 
gating 120,000 kilowatts. The Quarry 
Street station was next equipped with 
six 14,000-kilowatt units and the new 
Northwest station, which is described 
in this article, will have an initial 
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TURBINE ROOM, NORTHWEST STATION, UNIT NO. 1 SHOWN IN FOREGROUND. 


ness lighting, and an endless variety 
for power purposes, including general 
and elevator power for business blocks, 
power for manufacturing, and power 
for hundreds of miles of surface and 
elevated transportation lines. 

It is fitting, therefore, that there 
should be erected in Chicago, what will 
be known as the largest and most com- 
plete steam-driven power station in ex- 
istence, the Northwest station of the 
Commonwealth Edison Company. This 
station combined with the Quarry 


the development of large and econom- 
ical steam-turbine units was coincident 
with the electric-power development in 
Chicago. l 

The first 5,000-kilowatt Curtis ver- 
tical turbine ever built was the basis 
of the design of the famous Fisk Street 
station, and was put into commercial 
service in that station on October 2, 
1903. This pioneer unit was followed 
by three more of the same size; then 
six units having a continuous rating of 
12,000 kilowatts were installed and the 


equipment of two 20,000-kilowatt units, 
the largest turbogenerators ever built. 
In a period of about eight years the 
total steam-turbine capacity will there- 
fore have been increased from one unit 
of 5,000-kilowatts capacity to eighteen 
units aggregating 244,000 kilowatts. 
The new Northwest station will con- 
tain ultimately six 20,000-kilowatt 
units and there is to be installed in the 
future a twin station of like size which 
will bring the total capacity at this 
location up to 240,000 kilowatts. 
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The station is located. on the east 
portion of a large tract comprising 110 
acres, consisting of two prineipal areas 
of about sixty and fifty acres connec- 
ted by a strip 150-feet wide. The whole 
property is bounded on the extreme 
west by the Chicago & Northwestern 
right-of-way, on the east by the north 
branch of the Chicago River, on the 
north by Addison Street, and on the 
south by Roscoe Street. The cable dis- 
tance from the center of the city is 
about seven miles, and that from the 
Fisk and Quarry Street stations. to 


Northwest station about eight miles. _ 


Ground was broken October 7 , 1910, 
and the first station is now nearing 
completion as indicated by the accom- 
panying illustrations, all the work that 
is still necessary on unit No. 1 being 
in such condition that it will be com- 
pleted in a few weeks. 

The general layout of the entire pro- 
ject is shown in the accompanying 
plat. As is indicated in this illustra- 
tion the Northwest station consists es- 
sentially of four parts in three distinct 
buildings so arranged that they form 
one unit group. The four portions of 
the plant are the boiler house, the tur- 
bine room, the transformer house and 
the switch house. This station group 
is 411 feet long from east to west and 
when completed will be 294 feet wide. 
The north wall of the present station 
is a temporary one as this is just one- 
half of its ultimate size. The build- 
ings are all of steel-frame construc- 
tion with the outer walls of hard-burnt 
red paving brick. The foundations, 
basement walls, coal-receiving hoppers, 
cribs and tunnels are made of rein- 
forced concrete. As seen in the ac- 
ecompanying exterior view fhe archi- 
tectural design of the building exteri- 
ors 1s simple and massive. 

COAL HANDLING AND BOILER HOUSE. 

The station is coaled from the North- 
western Railroad over a private ele- 
vated railroad entering the grounds 
from the west. As shown in the ac- 
companying plat the railway is laid out 
in switchback fashion west of the two 
power houses as they will eventually 
exist. That portion of the railway in- 
side the eastern grounds of the com- 
pany is at grade. The switchback is 
arranged to provide smooth and easy 
descent for the cars coming from the 
elevated structure. Including the 
switchback there will be over three 
miles of this track eventually. It will 
be operated by the Commonwealth Edi- 
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son Company with its own electric loco- 
motives and third-rail 600-volt system. 
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In the boiler-house basement running 
centrally beneath each two rows of 


Referring to the sectional elevation boilers are four railroad tracks. The 
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EXTERIOR OF NORTHWEST STATION LOOKING EAST. 


through the boiler house it will be 
noted that a large portion of the coal 
is handled under the boiler-room floor. 


two outer tracks are directly below the 
ash bunkers, the two inner tracks be- 
ing for loaded coal cars. A traveling 
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coal-handling crane with grab-bucket 
spans these two tracks for use with 
such cars as have no hopper bottoms, 
but the hopper bottom cars that may 
be received will discharge directly into 
coal-receiving hoppers beneath the rails 
holding seventy-four tons for each 
boiler. Below these hoppers run an- 
other space with a track on which is 
a large traveling coal crusher spanning 
a thirty-four by thirty-six-inch bucket 
conveyor. The crushing machinery is 
in a deep pit and is provided with a 
by-pass for fine coal. The bucket con- 
veyor encircles vertically the entire 
double boiler section discharging into 
overhead coal bunkers. The latter hold 
sixty-three tons for each boiler. The 
station bunkers thus have a total ca- 
pacity of nearly 1,400 tons for each unit 
of ten boilers. 

The coal storage on the ground will 
be very large, the space allowed be- 
tween the twin stations being able to 
easily accommodate 250,000 tons. This 
capacity can be duplicated on the 
western portion of the property. Two 
electric coal bridges with five-ton 
buckets will ultimately span the coal 
pile. The removal of ashes is accom- 
plished simply by dumping the ashes 
from the furnaces directly into cars 


BOILER ROOM. 


placed on the ash-removal tracks previ- 
ously referred to. 

Referring again to the sectional ele- 
vation of the boiler-room section it 
will be seen that the boiler-room floor 
18 on a comparatively high level, being 
in fact on the same level as the oper- 
ating gallery, thus permitting the 
boiler-room operator to have an unob- 
structed view of the turbine room. The 
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boiler room is 210 feet long and is pro- 
vided with ten triple-drum boilers for 
each 20,000-kilowatt unit. The boilers 
for units No. 1 and 2 are located in 
two rows facing each other and are 
further divided into two batteries of 
five boilers each. Each boiler has 5,600 


REVOLVING SCREENS AT INTAKE CRIB. 


square feet of heating surface and is 
inclosed in a sheet-steel casing so as 
to ensure against any air leaks. The 
boilers are equipped with chain grate 
stokers. The steam pressure is 250 
pounds with 150 degrees superheat. 
There is one brick-lined steel stack of 
seventeen feet internal diameter for 


oot 


on each side of this flue so as to give 
ample ventilation. 

The steam piping has been designed 
in accordance with the most modern 
practice. A feature of the entire pip- 
ing installation is the use of special 
castings eliminating as far as possible 
the use of joints. There is a sixteen- 
inch main steam header for each unit 
to which six-inch connections are run 
from each of the ten boilers. This 
header is installed in the be@iler-house 
basement and is tied to the header for 
unit No. 2 by a ten-inch loop which 
also forms an auxiliary steam header 
for supplying pumps and auxiliary ap- 
paratus. The ten-inch loop is run in 
a special room in the turbine room 
basement. 

The. pump room is located in the 
boiler-house basement and contains 
two four-inch turbine-driven service 
pumps, two turbine-driven five-inch 
hoiler-feed pumps and one motor-driv- 
en fire pump capable of supplying 
1,500 gallons of water per minute. 
There is also installed a duplicate sys- 
tem of boiler-feed pumps for each unit. 
The fire pump discharges into a sep- 
arate system of fire mains with the 
usual auxiliary and emergency connec- 
tions. In connection with the boiler in- 


TRANSFORMER HOUSE. 


each ten boilers. These rise 250 feet 
above the boiler room floor which is 
thirty-six feet above city datum, and 
is also twenty-one feet higher than the 
turbine room floor. The stacks are 
built on steel structures on the roof of 
the boiler house and are connected with 
the boilers by a steel-plate brick-lined 
smoke flue running over the top of the 
roof trusses. A slot is left in the roof 


stallation there is also installed in the 

pump room a motor-drivén air com- 

pressor for cleaning purposes and a 

vertical hot-water heater for each unit. 
TURBINE ROOM. 

The turbine room which is directly 
east of the boiler room runs perpendi- 
cular to the longitudinal axis of the 
boiler room. It is fifty-five feet high 
from the floor to the bottom of the roof 
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girders and is finished in white-enamel will constitute the initial installation. 


mounted on five-stage 750-revolutions- 
brick. It will contain, when comple- These units will consist of 4,500-volt 


per-minute steam turbines provided 
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. FLOOR PLAN OF NORTHWEST 9TATION. 


ted, a row of six 20,000-kilowatt turbo- twenty-five cycle three-phase alternat- 


with condensers in the base and below 
alternators although units Nos. 1 and 2 ing-current generators vertically 


the turbine-room floor. Ultimately the 
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station will contain some sixty-cycle provided for the generators. In the top of each turbine is a large metal 
generators. basement under the turbine room is a duct. Small metal blades mounted 
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SECTIONAL ELEVATION THROUGH SWITCH HOUSE. 


. An important feature in this station free space into which fresh air is tak- around the top of the rotor so as to 
18 the ventilating and cooling system en. Leading from this space to the act as propellers force a strong cur- 
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rent of cool air drawn from this base- 
ment passage down through the gener- 
ator and out into the turbine room 
through the opening in the lower part 
of the armature shell, preventing heat 
radiation from the top of the steam 
section of the turbine from affecting. 
the coils above. 

The surface condensors on which 
these alternators are mounted are of 
the sub-base type located below the 
turbine-room floor. The height of the 
units above the floor is thus twenty- 
seven feet; their greatest diameter is 
15.5 feet and they are on forty-four 
foot centers. The exciters and steam 
driven auxiliaries are also in the tur- 
bine room. There is a 300-kilowatt 
steam-driven exciter and a 200-kilowatt 
motor driven exciter for each unit. 
The latter is located in a bay directly 
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has been constructed along the banks 
of the north branch of the Chicago 
River to which an intake tunnel leading 
to the turbine room is connected. The 
intake tunnel is of concrete construc- 
tion approximately rectangular in 
shape and about ninety square feet 
in section. The discharge tunnel 
is built on top of the intake tunnel 
to a point about fifty yards from 
the river where it separates taking an 
opposite course to the bank of the 
river. The circulation of water in this 
system is about 210 gallons per hour 
per unit. 

Of particular interest, also, are the 
oiling systems, the first of which is for 
lubricating the step-bearings on the 
turbines. For this service oil under 
pressure of 1,200 pounds is supplied to 
each unit by two pumps and is drained 
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GENERAL WIRING DIAGRAM FOR UNITS NOS. 1 AND 2. 


under the operating gallery and com- 
prises a 220-volt, three-phase induction 
motor driving a 200-kilowatt genera- 
tor. The motor receives its energy 
from the 9,000-volt system through 300- 
kilowatt oil-cooled step-down transfor- 
mers. The secondary voltage is 220. 
The steam-driven exciter comprises a 
steam turbine, receiving its steam from 
the ten-inch loop previously mentioned, 
direct connected to a 300-kilowatt gen- 
erator. | 

The turbine room is so laid out as to 
receive excellent daylight and the ar- 
tificial lighting is accomplished by 
means of flaming are lamps set on the 
underside of the ceiling girders. A 
railroad track extends the entire 
length of the turbine room alongside 
the east wall and a 110-ton Morgan 
electric crane spans the turbine room. 

Very elaborate provision has been 
made for the intake and discharge of 
the condensing water. A crib provided 
with motor-driven revolving screens 


subsequently into an accumulator. The 
second system is for supplying oil to 
the upper bearings and turbine gover- 
nors. This oil 1s supplied by two pumps 
under a pressure of 100 pounds. Oil 
from all bearings is drained into a 
tank located in the basement of the 
turbine room from where it is pumped 
to a filter room located in the basement 
of the boiler section. There is also an 
emergency drainage system by which 


all oil can be drained from the build- 


ing to an outside over-ground tank. 
OPERATING GALLERY. 

The operating gallery is in a bay on 
the east side of the turbine room. This 
bay or operating house consists of three 
floors and is connected with the switch 
house by a covered passageway lead- 
ing over the transformer house. The 
latter is a one-story building located 
directly east of the operating-gallery 
bay and turbine room and like it has 
its major axis running north and south. 


The switchhouse is also a separate 
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building containing three floors, and, 

like the transformer house to which it 

is adjacent and is connected, its long 

axis parallels that of the turbine room. 
SWITCHING. 

_The generator conductors are 
brought down underneath the ventilat- 
ing hood and together with a 750,000- 
eircular-mil neutral cable connect with 
lead-covered cables running to the 
auto-transformers located in the trans- 
former house. The generator leads are 
1,750,000 circular miles in cross-section 
and two leads comprise a phase. These 
lead-covered cables, which terminate in 
‘‘Bleectrete’’ bells at each end are 
mounted in concrete compartments 
separately for each phase. In order to 
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detect faults in these cables there has 
been provided a special signalling de- 
vice for warning the operators in case 
of trouble. If enough current flows to 
blow a fuse this operates warning bells 
which notify the attendants of the 
trouble. 

The field leads from the generators, 
which are 750,000-cirecular-mil lead- 
covered cables, are also brought down 
the ventilating duct and extend to the 
excitation switchboard located on the 
first Hoor in the operating-gallery bay 
where they ean be connected to the ex- 
citation busses. These busses are sup- 
plied by the two exciters already men- 
tioned and also, in case of emergency, 
by two storage batteries. The busses 
are maintained at approximately 125 
volts. 

The generator field-rheostats are 
motor operated, the resistance boxes 
being located on the second floor of 
the operating-gallery bay and the con- 
tact head on the top panel of the 
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switchboard thus allowing very best 
ventilation. The field leads are con- 
nected with double-pole solenoid-oper- 
ated circuit-breakers. 

= The batteries for emergency excita- 
tion current are of the Electric Storage 
Battery Company’s make and com- 


BENCH BOARD IN OPERATING 


prise seventy cells with two end-cell 
Switches. They are located in the 
basement of the operating-gallery bay 
together with a third storage battery 
which furnishes current for the oper- 
ating busses from which the oil-switch 
controls ete. receive their supply. 

On the second floor of the operating- 


DISTRIBUTING BOARD IN SUBSTATION. 


gallery bay is located the turbine-room 
and operating attendants’ quarters and 
‘also the rooms containing the field- 
rheostat boxes. The main operatıng 
Toom is located on the third floor and 
‘contains the generator and line switch- 
‘board. The generators are controlled 
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from benchboards located here, while 
the line-control switches and instru- 
ments are placed on vertical panels. 
The operating gallery has a false mar- 
ble floor under which all of the conduit 
containing all control and instrument 
wires are run. 


The lead-covered leads from the gen- 
erators, after leaving the turbine room 
pass through a cable vault, shown in 
one of the illustrations, and continue 
in concrete compartments to their re- 
spective auto-transformers. There are 
three 3,333-kilovolt-ampere auto-trans- 
formers for each unit raising the gen- 


erator potential from 4,000 volts to 
9,000 volts. These transformers are 
oil-insulated and water cooled, with 
forced oil and forced water circulation. 
Each stands in a separate fireproof 
compartment and is placed on a truck 
which can be moved out to an unload- 
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ing platform and transferred directly 
to the repair shops on a railroad track. 


Provisions have been made for quick- 


ly dumping the oil from each trans- 
former, in case of trouble, into an oil- 
tank pit outside. 


The oil is pumped 
from this tank by centrifugal pumps 


- m se =e enn 


"hr me ee - i = 
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and forced through filters located at 
the south end of the oil-pump com- 
partment. All oil is returned to an oil 
header to which connections are run to 
each transformer for refilling. 

The neutral cable of ‘each generator 
is connected to a busbar in the trans- 
former house to which the neutrals of 
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the auto-transformers are also connec- 
ted. An oil switch connects this bus 
with the busbar connected to ground 
through a neutral resistance of approx- 
imately 2.5 ohms. . The neutral switches 
and resistances are located in the pas- 
Sage way above the main passage along 
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the west side of the transformer house. 

The 9,000-volt leads from the auto- 
transformers are covered with double- 
braided varnished-cambric insulation 
and are supported in a special vault in 
a similar manner to the high-tension 
busses. These leads terminate in the 
central portion of the switch house. 

As already stated, the switch house 
has three floors. On the first floor are 
located the high-tension busses, the 
instrument transformers and the bells 
of the outgoing transmission lines. The 
line and generator busses run east and 
west while the main and auxiliary 
busses run north and south. The gen- 
erator leads entering the switch house 
are connected to two 2,000-ampere oil 
switches, one connecting with the aux- 
iliary bus and one with the main 
bus. There are also two additional 
2,000-ampere switches for sectionaliz- 
ing the main and auxiliary busses. 

The line switches are divided in four 
groups of three and have a capacity of 
300-amperes each. Each group is con- 
nected to the main and auxiliary busses 
through 12,000-ampere oil switches, 
making five switches in a row for each 
group of three lines. - The busses are 
mounted in concrete compartments se- 
cured by bushing-type insulators. The 
main bus is mounted on one side of the 
wall under each row of oil switches, 
and vertical barriers, for the leads to 
the terminal bells of the line cables, 
are mounted on the other side. 

On the second floor of the switch 
house is the oil-switch room, contain- 
ing nineteen oil switches for each unit. 
Of these nineteen switches, nine are 
line switches, eight group and tie 
switches and two generator switches. 
A special feature in connection with 
the oil pots for these switches is that 
they are arranged in single instead of 
in double rows as in common practice. 
This arrangement makes for more 
economical spacing and also simplifies 
the busbar connections. 

A view of the third floor of the 
switch house is shown in one of the 
accompanying illustrations. Here are 
placed all of the operating mechanisms 
of the oil switches, entirely separate 
from the parts carrying high-tension 
currents. The operating mechanisms 
are only slightly raised from the floor 
with the exception of the generator 
and tie switches, as shown. 

The above oil switches are controlled 
from the switchboard in the operating 
gallery, the conduit extending along 
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the west wall on the third floor and 
then under the false floor of the oper- 
ating gallery to the switchboard. The 
instrument-transformer leads extend 
from the terminal board at the end of 
each bus wall along the ceiling of the 
west passageway through a shaft 
through the false floor and then to the 
switchboard. 

The generator board consists at pres- 
ent of two generator and one excita- 
tion panels, and is located in the glass 
bay projecting into the turbine room. 
This board will ultimately consist of 
eight panels, six generator and two ex- 
citation panels. The line switchboard 
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STATION SERVICE. 

At the north end of the switch-house 
is located the substation containing 
the light and power transformers, 
switchboard, busses, and switching de- 
vices. All lamps and motors on the 
premises will be supplied with energy 
from sixty-cycle 115-230-volt circuits. 
Two 12,000-volt sixty-cycle lines are 
brought into the basement of the sub- 
station and connected to the busses 
mounted in concrete compartments. 
One of these lines is from the Quarry 
Street station and the other from the 
Whipple Street substation. Two 750- 
kilowatt Westinghouse three-phase oil- 
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is located adjacent to the east wall of 
the operating room and consists of four 
panels per unit. This board will be in 
two sections, one on each side of the 
entrance to the gallery, and containing 
switchboard space for three units on 
each side. 

The switchboards are made of black 
Munson slate supported on ornamental 
angle-iron frames. The generator board 
is of the bench-board type with the 
meters mounted on the vertical slabs. 
A right-angle switchboard is located 
south of the generator board and con- 
tains miscellaneous instruments such as 
synchroscopes, integrating wattmeters 
for the generators, fire alarms, ete. The 
miniature busses mounted on the bench 
boards consist of wood strips enameled 
red and in connection with the custom- 
ary pilot lamps for tracing the live 
connections indicates to the operator 
the condition of the system. 


cooled transformers on the first floor 
of this substation step down the volt- 
age to 220, the secondary being star 
wound with a tap brought out on each 
phase for 110-volt lighting service. 

In addition to the two 750-kilowatt 
transformers there are six 100-kilovolt- 
ampere transformers connected to the 
4,000-volt service and serving as a 
reserve to the above. 

The main control board is located on 
the first floor of the substation just: 
south of the transformers and is con- 
nected to two additional distributing: 
boards, one in the steam-driven-exciter: 
room adjacent to the boiler house, and 
the other in the transformer house. 
These boards consist of light and pow- 
er panels on which are mounted the in- 
struments and knife switches for con- 
trolling the various light and power 
circuits throughout the station. All 
motors used within the plant, includ-. 
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ing the crane motors, are of the induc- 
tion type. The motor load aggregates 
approximately 900 horsepower while 
about 2,100 incandescent lamps and 


fifty arc lamps are required for light- 


ing purposes. 

f particular interest at the North- 
west station is the testing set provided 
for testing generators and connections 
and transmission lines. For this pur- 
vose there is located in the north end 
of the transformer house a Westing- 
house motor-generator set comprising a 
500-kilovolt-ampere generator driven 
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ble with a capacity of 1,000 amperes. 
From this transformer is run a lead- 
covered three-conductor cable to the 
second floor of the switch house ter- 
minating in cabinets containing plug- 
ging equipment for extending the test 
leads to the oil switches. 

The Northwest station will start with 
fifteen out-going lines, three of which 
will be connected with Fisk street so 
that energy may be transferred either 
to or from this station as requirements 
indicate. The greater part of the cur- 
rent generated at this station, however, 
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by a 200-kilowatt motor both mounted 
on a common base with the exciter di- 
rect connected to the generator shaft. 
The motor receives its energy from the 
220-volt busses in the substation. The 
generator supplies 300-volt current to 
a step-up transformer provided with a 
series and shunt resistance connected 
n each phase, for the purpose of ob- 
taining a good sine wave. The ca- 
pacity of this step-up transformer is 
200 kilovolt-amperes and it raises the 
Voltage to 20,000, 40,000 and 60,000 
volts. The high-voltage terminals of 
this transformer are connected with 
links and switches for obtaining the 
various voltages as desired. The series 
and shunt resistances are located on 
the second floor above the motor gen- 
erator room. The shunt resistances are 
fixed with a capacity of 100.amperes 
while the serieg resistances are varia- 


will be supplied to the northwest sec- 
tion of the city to take care of the rap- 
idly increasing load being built up in 
that locality. 

* The architects of this plant are Hola- 
bird & Roche. The steam equipment 
was designed by Sargent & Lundy, con- 
sulting engineers, while all of the elec- 
trical equipment was designed by the 
engineering department of the Common- 
wealth Edison Company. The boilers 
were supplied by the Babcock & Wil- 
cox Company, the turbine units and 
oil-switch equipment and electric loco- 
motives by the General Electric Com- 
pany; condensers by H. R. Worthing- 
ton; railroad tracks and condensing 
tunnels by J. O. Heyworth, and steel 
construction by George W. Jackson, 
Inc. The George A. Fuller Company 
was the general contractor for the 
buildings. 
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Mutual Benefit Association of the Ma- 
honing and Shenango Company. 

The Mutual Benefit Association of 
the Mahoning and Shenango Railway 
and Light Company, of New Castle, Pa., 
met in its club rooms at No. 8 Coch- 
ran Way on Friday, September 1. 

The meeting was called to order by 
Chairman L. B. Round. In the absence 
of Secretary J. L. Logan, Chester Smith 
was appointed to act pro tem. 

After the roll call a paper was read 
by J. J. Weber on ‘‘The Fundamental 
Principles of a Technical Society.’’ The 
paper was very well gotten up and cov- 
ered unity with the employer. A lively 
discussion followed. 

Then followed a monthly report of 
the efficiency of the members in their 
different lines of work by Chairman L. 
B. Round, which showed a great in- 
crease since May 1. Then came a clos- 
ing address by Chairman L. B. Round 
on ‘‘General Principles of the Club.” 

| ———_s--o____—_ 

Importing Canadian Power. 

A suggestion that action be taken to 
induce the United States government to 
prohibit the importation of electrical 
energy from Windsor across the river 
to Detroit has been referred to the 
Public Policy Committee of the Na- 
tional Electric Light Association. The 
Ontario Hydro-Electric Commission is 
depending on Detroit as a field for the 
power it will carry along its new trans- 
mission line from St. Thomas to Wind- 
sor, without which the line could 
searcely be made a financial success. 
The project to import energy from 
Windsor is meeting with strenuous op- 
position from the operating companies 
in Detroit. 

i ——_s---o_—_ 

Railway Merger in Boston. 

The West End Street Railway Com- 
pany, of Boston, Mass., has voted to 
merge with the Boston Elevated Rail- 
way Company. The Elevated Company 
for several years has operated the West 
End Company, which controls several 
surface lines, under a lease. 

The merger will take effect under 
plans proposed by the Legislature, 
which practically insures for Boston 
two subways to be undertaken by the 
Elevated Company at once. 

‘| pm a 

League of Electrical Interests. 

The St. Louis League of Electrical 
Interests held an inaugural dinner and 
entertainment at the Mercantile Club, 
St. Louis, on September 8. 
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The Campaign for Improved Street Lighting. 


Descriptions of Some Typical Installations. 


For several years there has swept 
over the country a movement for the 
radical betterment of street lighting. It 
has resulted in a vast improvement in 
the aesthetic aspects of street lighting 
as well as in a marked raising of the 
standard of illumination, This has had 
two important benefits, first an imme- 
diate commercial advantage to the 
property owners and tenants along the 
streets improved and second a generdl 
public benefit to the entire community 
in making its strects more safe and in 
showing an enterprising and progres- 
sive civie spirit. 

As the agitation for more modern 
and better street lighting gained 
strength almost simultaneously with 
the advent of the tungsten lamp, it was 
quite natural that most of the installa- 
tions made in this connection employed 
that lamp and particularly in a clus- 
ter on an ornamental column or stan- 
dard. Arc lamps of the newer types 
have been very effectively used in dec- 
orative street lighting in several of the 
larger cities where a rather high in- 
tensity of illumination was desired. 
Arch lighting of a more or less per- 
manent character has been installed, 
but is gradually being replaced by the 
tungsten-cluster system. 

Since the latter system is most rep- 


resentative of this movement, a few 


typical installations have been selected 
‘and briefly described below. Particu- 
lar attention has been given to the 
origin of the crusade in each instance. 
The data have been obtained directly 
from the central-station managers and 
others, who were most concerned in 
bringing about the installation. 
LOS ANGELES, CAL. 

It was in the latter part of the year 
1904 that the first meeting was held in 
the city of Los Angeles to discuss ways 
and means in connection with the in- 
stallation of ornamental street lights. 
This meeting was, very probably, one 
of the first meetings that was held in 
the United States for the consideration 
of a radical change in the method of 
street illumination. 

At that time there was an agitation 
for increased illumination on Broad- 
way, Los Angeles, and the meeting in 
question was attended by a considera- 
ble number of people who owned prop- 


erty on that street and by representa- 
tives of the lighting companies. The ob- 
ject of the meeting was to discuss the 
kind of lighting, the manner of instal- 
lation and the plans for raising the 
necessary funds to cover the expense. 
The tendency at first was to adopt 
some kind of ornamental post from 
which are lamps would be suspended, 
but in the discussions at the various 
meetings which were subsequently held, 
it gradually developed that the desire 
of the property owners and others in- 
terested pointed as much toward dec- 
orative lighting as illumination. The 


DESIGN OF STANDARD IN FIFTH STREET, 
LOS ANGELES. 


decision finally resulted in the form of 
a cluster of incandescent lamps on an 
ornamental post, or standard, which 
seemed to fit the requirements and 


which form has been reproduced, with 


certain minor changes, in scores of 
cities lying between the Atlantic and 
the Pacific oceans. 

It is worthy of note that after the 
installation of ornamental posts had 
been completed on Broadway in Los 
Angeles, and pictures of this installa- 
tion had been spread throughout the 
country by the electrical journals, the 


lighting companies of Los Angeles and 
the city officials were for awhile almost 
inundated with letters containing in- 
quiries from all parts of the country 


asking for particulars concerning the 


installation and cost of operation of this 
method of ornamental street illumina- 
tion. 

The popularity which the use of these 
ornamental posts has developed is 
probably caused primarily by the dec- 
orative effect and secondarily by the 
general air of up-to-dateness which 
their use undoubtedly lends to the city. 

From the standpoint of the Los An- 
geles lighting companies, it cannot be 
denied that ornamental street illumina- 
tion has a tendency to detract from the 
effect of window displays along the 
streets, and for this reason has a ten- 
dency to restrict window and display 
lighting. Further, in the city of Los 
Angeles it has been found that the or- 
namental street lighting has had a de- 
pressing effect upon the use of electric 
signs—the opinion of those in author- 
ity being that projecting electric signs 
detract from the artistic appearance of 
the ornamental posts. Consequently, 
an ordinance was passed limiting the 
extension of electric signs to a distance 
of eighteen inches from the building. 


_ An eighteen-inch projection is not con- 
sidered sufficient by most business men 


to obtain the best advertising results 
from the use of electric signs. 

Notwithstanding these minor objec- 
tions, the electric companies in Los An- 
geles are enthusiastic about the orna- 
mental street lighting, as it lends a 
unique and distinctly attractive ap- 
pearance to the streets on which the 
system is installed. 

This method of lighting is highly sat- 
isfactory to the residents of the city, 
and has a pleasing effect upon the 
stranger within its gates. Originally 
the ornamental street posts were in- 


stalled on Broadway in Los Angeles, 


as a means of drawing crowdé on that 
street at night. The purpose of the 
ornamental lamps was so admirably ac- 
complished that other main thorough- 
fares began to be jealous, and in self 
protection immediately adopted the 
same method of illumination. There- 
fore it took but a year or two to cover 
all the main arteries and lateral streets 
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in the business portion of the city with 
these ornamental posts. 

As a means of drawing the public to 
any particular locality in Los Angeles, 
because of the increased illumination, 
the merits of the ornamental posts have 
largely ceased to exist. In other words, 
the entire business portion of the city 
is practically equipped with this meth- 
od of lighting, and any street in the 
city which wishes to be incorporated in 
the shopping district, must necessari- 
ly be brilliantly illuminated. 

The tendency has developed to ex- 
tend this system of ornamental posts 
to streets of secondary importance. and 
this tendency has been the cause of 
considerable competition between va- 
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rious neighborhoods. There is little 
doubt that a very large area in the 
city of Los Angeles will be illuminated 
by means of ornamental standards in 
the near future, unless some other and 
better form of illumination comes to 
the front. 

The method adopted, in regard to the 
first installation of ornamental posts in 
Los Angeles, was by means of raising 
money by voluntary subscription from 
the property owners along the street. 
The fact that a number of property 
Owners failed to contribute their pro- 
Portion, caused the framing of an act 
in the State Legislature known as the 
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‘‘ Municipal Lighting Act,’’ which was 
passed in 1905. All street lighting of 
‘an ornamental character has been in- 
stalled under this law since its passage. 
Provision is made for taxing the prop- 
erty owners for the installation of or- 
namental posts on a pro rata basis. 
Experience has shown that. the aver- 
age cost of installation is about $1.10 
per front foot. Los Angeles has in- 
stalled up to the present time approxi- 
mately 1,000 ornamental posts, or about 
ten miles of streets equipped with this 
method of illumination. The average 
cost of installation of each post, in- 
eluding the wiring of the post itself, 
is $107. The posts are installed at an 
average distance of 130 feet apart.. The 
abutting property owners are required 
to pay seven-eigths of the cost of illum- 
ination, the city paying the remaining 
one-eighth. About four-fifths of the 
installation is lighted from one-half 
hour after sunset until midnight; and 
one-fifth of the installation, or two 
posts at each street intersection, is 
lighted all night, or from one-half hour 
after sunset to one-half hour hefore 
sunrise. 

The electric companies supplying the 
service make the connections from their 
distribution lines to the posts. In the 
business part of the city, these connec- 
tions are, of course, made from under- 
ground conduits. Where installations 
of ornamental posts have been made in 
the outlying districts, the connections 
are run from overhead lighting cir- 
cuits. However, under these circum- 
stances the wires are run down a pipe 
from the nearest pole and the post is 
connected underground, so that no 
wires are visible in making the attach- 
ment. The companies are required to 
maintain the posts to which they are 
supplying service, the average cost of 
maintenance being approximately $8 
per annum. The amount includes the 
cost of replacing broken globes, the 
painting of posts once a year and the 
labor in connection therewith. All en- 
ergy required for illumination of the 
ornamental standards is supplied to the 
city by the lighting companies at a 
fixed rate per kilowatt-hour. Originally 
carbon-filament lamps were used and 
all installations of lamps and renewals 
were supplied by the lighting compan- 
ies. At that time the average cosump- 
tion was 672 watts per post. During the 
past two years these posts have been 
equipped with tungsten lamps, and the 
consumption has been reduced to 500 
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watts for each post. All tungsten 
lamps for ornamental street lighting 
are supplied at the expense of the city. 

The turning on and off of the orna- 
mental lighting is controlled from the 
various stations or substations of the 
lighting companies, each street being 
connected to a separate circuit and the 
throwing of a switch turns on all the 
lights on any street in an instant. 

The city of Los Angeles is truly 
proud of its ornamental street lighting. 
It has realized the value of this means 
of illuminating its principal streets, 
and the residents and property owners 
in different localities have vied with 
each other in advocating these installa- 
tions. A general demand has arisen 
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for more lighting on the publie thor- 
oughfares, and there is little doubt that 
with the approaching advent of a large 
amount of cheap power in the city and 
belonging to the city, that Los Angeles 
will possess the best illuminated and 
most artistically lighted streets in the 
United States. 
MINNEAPOLIS, MINN. 

During the winter of 1907-1908, sev- 
eral central-station men took up with 
the officers of the Publicity Club of 
Minneapolis the question of improved 
street lighting in the downtown dis- 
trict. This organization is composed 
of about a thousand leading business 
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men of the city. During the winter 
months the club meets at noonday 
luncheon for one and a half hours 
twice a month. At each of these lunch- 
eons some civic subject is discussed by 
a speaker. The negotiations with the 
officers of the club resulted in three 
representatives of the electric and gas 
lighting companies being invited to 
speak at a luncheon in February, 1908. 
The subjects assigned to these speak- 
ers were ‘‘ What Other Cities Have Ac- 
complished With Forceful Lighting,” 
by R. W. Clark, of the Minneapolis 
General Electric Company; ‘‘Good 
Street Lighting as a Police Protection,” 
by H. W. Levings, of the Minneapolis 
Gas Light Company; and ‘‘Light as a 
Medium for Publicity,” by H. J. Gille, 
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of the Minneapolis General Electric 
Company. 

At this meeting, which was very en- 
thusiastic, a motion was adopted direct- 
ing the president of the club to ap- 
point a lighting committee for the pur- 
pose of getting as many of the down- 
town streets illuminated with a uniform 
system of ornamental street lighting as 
possible. After various meetings this 
committee decided on the plan of ap- 
portioning the cost on a front-foot 
basis, part of which (sufficient for the 
cost of the installation) was designed 
to be paid by the property owners and 
the tenants were to pay for the first 
year’s operation and maintenance. This 
plan met with general approval by the 
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business men of the city. One street 
after another took up the idea, the re- 
sult being that to-day about five miles 
of Minneapolis streets are lighted with 
this system. This ornamental lighting 
has attracted visitors from all parts of 
the country; even foreign visitors have 
come to see it. 

The post adopted in Minneapolis is 
to-day well known throughout the 
country, as it has been adopted by a 
great many cities, and is generally re- 
ferred to as the Minneapolis post. The 
original cost was $80 for each cast- 
iron column, which included all ma- 
chine work; the original installation 
cost per column was $60, which in- 
cluded 100-watt tungsten lamps, glass- 
ware, wiring, conduits, ete. The cost 
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Electrical energy is supplied by the 
Minneapolis General Electric Company. 
ST. PAUL, MINN. 

In the spring of 1906 the merchants 
along Sixth Street began to talk of ‘‘A 
Way of Light.’’ An improvement as- 
sociation was formed (the Sixth Street. 
Improvement Association), and meet- 
ings of property owners and tenants 


were held from time to time. Officers 


were elected and committees appoint- 
ed, the committees being composed of 
four men to each block. It was the 
duty of each committee to canvass its 
block and induce the property owners 
and tenants to subscribe to the scheme; 
the property owners were to buy and 


install the posts, the tenants to pay 
for the current. 


TYPICAL BUSINESS STREET IN MINNEAPOLIS. 


of the post and installation has been 
materially reduced since the first in- 
stallation. The last posts were installed 
at a cost of $60 for the post and $45 
for their installation complete, making 
a total cost of $105. 

At the present time there are 587 
posts installed along a little over five 
miles of street. The posts are placed 
four in a block on each side of the 
street, making eight posts in all 
per block, and they average about 
ninety feet apart. The four lamps 
on the side arms burn from dusk 
to midnight and the top lamp burns 
all night and every night. The posts 
were furnished by the Flour City Or- 
namental Iron Works, of Minneapolis. 


The first posts were installed in the 
fall of 1906, forty-four in all from St. 
Peter to Jackson Streets. They were 
lighted December 16, the event being 
celebrated by a carnival lasting three 
evenings. The installation proved im- 
mensely popular from the start. 

The system has been steadily extend- 
ed until now there are 318 ornamental 
posts on eleven different streets or 
forty city blocks in the heart of the 
business district. At the present time 
fifteen more blocks are being canvassed. 

During the first part of 1908, the 
City Council passed a resolution to take 
over the new system block by block one 
year after its installation. 

During holiday season and on festive 
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oceasions, festoons are draped from 
each pair of posts. These festoons are 
made up of thirty-six eight candlepow- 
er carbon lamps with a metal circle in 
the center outlined by sixteen eight-can- 
dlepower lamps. Permanent connections 
have been placed on all the posts to 
provide for the festoons. The cost of 
hanging and removing the festoons 
and of current for them is paid for by 


the tenants of the streets upon which 


they are placed. 

The foundry work for the orna- 
mental posts amounts to about $55. 
The arms are cast separate and the lat- 
est posts are made in two sections. 
Most of the posts were furnished by 
local foundries. The installation of 
the complete equipment costs from $50 
to $65 per post. 
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posts, access being gained through a 
door on the property side. Two snap 
switches are mounted on the same block 
but above the cut-outs, one switch to 
control the four pendent lamps, the 
other for the top lamp. The switch 
for the festoons is placed to one side 
or below the cut-outs. It is necessary, 
however, to open the door only to turn 
on the festoons, as the switches for the 
regular lights have a rod attached in 
place of the usual button; this is ex- 
tended through the base just over the 
door and operated with a socket key. 
The Electric Department of the St. 
Paul Gas Light Company supplies the 
current for all this decorative street 
lighting. 
| MILWAUKEE, WIS. 
The conception of the idea of an or- 


TYPICAL LIGHTING OF BUSINESS STREETS IN ST. PAUL. 


The lamp equipment consists of one 
twenty-inch opal globe with a 150-watt 
tungsten lamp, and four twelve-inch 
opal globes with sixty-watt tungsten 
lamps hanging pendent from the four 
arms. The 150-watt top lamp burns 
all night, or 4,000 hours per year; the 
four sixty-watt lamps burn until mid- 
night only. When the festoons are con- 
nected, they too are turned off at mid- 
night. 


The setting is in the areaway walls 


just inside the curbing, the filling being 


of concrete. Electrical connections are 
Tun from where the company’s service 
ends through the basement or areaway 
in conduit to and up the post. Plug 
fuses are installed in the base of the 


namental street lighting system for 
Milwaukee originated about the same 
time with O. M. Rau, superintendent 
of electric lighting of the Milwaukee 
Electric Railway & Light Company, 
and H. E. Franke, a dealer in gas and 
electric fixtures of Milwaukee. 

The proposition was presented to the 
downtown merchants and they were so- 
licited to become subscribers for the 
ornamental electric illumination of cer- 
tain streets under a two-year contract, 
the cost to be borne proportionately by 
each subscriber, according to the street 


frontage of the premises occupied, or 


to pay outright for the installation of 


the posts. 
Frank C. Courtnay, a prominent real- 
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estate agent, controlling a large amount 
of downtown property, one of Milwau- 
kee’s most progressive citizens, devoted 
much of his time and energy to the 
movement and was an important fac- 
tor in its success. 

In many instances, the ornamental 
posts were purchased outright by indi- 
viduals, sometimes by tenants, some- 
times by property owners; in other in- 
stances the posts were rented by indi- 
viduals and installed in front of their 
places of business. The cases thug 
cited were independent of the move- 
ment to light certain streets on the 
basis of an assessment per front foot 
per month. 

The majority of the posts installed 
are of what is known as the Corinthian 
type, equipped with five 100-watt Maz- 


"da lamps burning in an upright posi- 


tion. These posts were furnished by 
the Flour City Ornamental Iron Works, 
of Minneapolis. There are a limited 
number of Jandus posts installed, also 
equipped with five 100-watt Mazda 
lamps, the center lamp burning in an 
upright position, the other four in a 
pendent position. These Jandus posts 
were furnished by the Adams-Bagnall 
Electric Company, of Cleveland, and 
were sold outright by Mr. Franke. 

The Corinthian posts installed, com- 
plete, with lamps, globes, and under- 
ground wiring for electric service, are 
sold for $125 each. They are also put 
ont on a rental basis, under a two- 
year contract, at $9 per month per 
post. This price includes the cost of 
electric service from dusk to midnight, 
the turning on and off of same, lamp 
and globe renewals, cleaning globes at 
least once a month and painting posts 
at least once a year. 

The number of Corinthian posts in- 
stalled or contracted for, is 113. The 
distance between posts, where certain 
streets are illuminated on a front-foot 
assessment basis, is usually fifty feet. 

There were only a limited number 
of the Corinthian posts sold, the rental 
basis of $9 per month per post being 
by far the preferable arrangement, in 
so far as the merchants were concerned, 
as they were not obliged to make any 
investment, and all merchants were on 
an equal footing as to expense, namely, 
the street-frontage basis. 

The rental proposition made it un- 
necessary to interest property owners 
in the scheme; the feeling amongst the 
property owners was, generally, that 
the tenants and not the owners should 
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pay the expense. The city authorities 
took no part in the movement what- 
ever. 

In some of the outlying business dis- 
tricts, a limited number of gooseneck 
posts with overhead wiring were in- 
stalled at a cost of $25 each. These 
posts were equipped with an arc lamp. 
Some of these gooseneck posts, thus in- 
stalled, were paid for by the property 
owners, the tenants paying for the cost 
of operating the lamps. 

DAVENPORT, IOWA. 

During the summer of 1907 it was 
decided to improve the illumination of 
a portion of the business district of 
Davenport, which was already fairly 
well lighted at each intersection with 
one four-ampere magnetite arc lamp. 
As a result, the Peoples Light Com- 
pany, which undertook the campaign, 
chose a block that had been recently 
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maintenance by the merchants, each 
paying his pro rata share based on the 
foot frontage. 

The benefit of this illumination was 
easily seen and appreciated by many, 
and during the following season the 
Peoples Light Company was successful 
in installing a large number of five- 
light posts, each twelve feet high and 
equipped with four ten-inch balls and 
one 16-inch ball, four 60-watt lamps 
and one 100-watt lamp, all turned up- 
ward. These posts were spaced about 
forty-three feet apart on each side of 
the street, and as nearly opposite as 
possible. 

Since these posts were installed, this 
style of post has been adopted by the 
city as a standard for all north and 
south streets, and the same post with 


lamps pointing downward on east and 
west streets. 


EAST WATER STREET, MILWAUKEE. 


rebuilt and had previously been unpop- 
ular. 

Active solicitation of the merchants 
was begun and a scheme of lighting 
was proposed, consisting of sixteen 
iron posts, eight on each side of the 
street. Each post was equipped with 
a fourteen-inch ball and one 100-watt 
tungsten lamp, suspended from a weak 
spring made fast through a one-eighth- 
inch hole through the top of the glass 
ball. This idea was found to be super- 
fluous in a short time, as the breakage 
due to shocks with the lamp screwed 
to a socket made fast to the post was 
not appreciable. These posts were 
eight feet high. The expense of this 
installation was borne by the property 
owners. and the cost of operation and 


At the present time there are in op- 
eration 112 five-light posts which are 
lighted from the sign circuit, turned on 
at dusk and off at 10 p. m. each night 
except Saturday, when they remain 
burning until 11 p. m. Thirty-two 
posts are to be installed within the 
very near future, contracts having al- 
ready been let for half of this number. 

The charge on this class of business 
is $3 per post per month with a dis- 
count of ten per cent if paid by the 
tenth of the month following that in 
which the current is used. All installa- 
tions are now being made with lead- 
covered cable laid in the sidewalk 
close along the curb and grouted in 
when completed. The total eost of the 
complete system ready to operate is 


Vol. 59—No. 12 


$1.95 per front foot. Since the first 
installation the practice has been to 
insist upon the merchants organizing 
themselves into associations, and all 
dealings are made with the associations 
and not with individuals. In this way 
the monthly bill is promptly paid, with- 
out trouble, by the secretary of each 
association as well as any charges for 
lamps and globes.to replace break- 
ages. Maintenance on the posts has 
amounted to $6 per post per year. 

It has been the company’s practice 
to encourage such installations, but in 
no case does it install the posts. Local 
contractors do all this work. 

KOKOMO, IND. 
A demand for more adequate street 


SPECIAL ARC LIGHTING OF OUTLYING 
BUSINESS STREETS IN MILWAUKEE. 


lighting began to make itself heard in 
Kokomo, during the past year. This 
city is a thriving manufacturing com- 
munity in northern Indiana with a pop- 
ulation of over 17,000. The growth 
and prosperity of the city clearly de- 
manded a modern lighting system. The 
commercial department of the central- 
station company heard of the public 
feeling for improvement in lighting 
and immediately took up the issue. 
Under the direction of O. M. Booher, 
manager of the department, a careful 
study was made of all recent develop- 
ments in street lighting, as a result of 
which the five-light tungsten-cluster 
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system was selected as most suitable 
for the case in hand. 

An active campaign was then under- 
taken, first by calling on the most pro- 
gressive merchant in each block to un- 
fold the scheme of decorative lighting, 
point out its advantages and to secure 
his co-operation. The interest and sup- 
port of these merchants was readily 


tem for a period of five years after the 
merchants had paid for the equipment. 
Thus the central station was assured 
of a steady income from the service. 
For the initial installation complete 
the charge to the merchants was $1.15 
per front foot. The monthly charge to 
the city for maintenance and operation 
was $4.05 per post. The service is sup- 


BRADY STREET, 


obtained, in fact, each one became an 
active worker among the other mer- 
chants in his block and helped materi- 
ally in arousing enthusiasm for the 
scheme. The cost of the installation 
was met in an ingenious manner. The 
merchants were willing to pay for the 


DAVENPORT. 


plied by the Electrical Department of 
the Kokomo, Marion & Western Trac- 
tion Company. 

A good idea of the character of the 


standards selected is obtained from the 


accompanying view. The standards 
are of cast and pressed steel and were 


MAIN STREET, KOKOMO. 


Initial cost of the installation, since 
they realized they would obtain its im- 
mediate benefits. As the public feeling 
in behalf of the plan was very strong, 
the City Council expressed its willing- 
hess to pay for the public benefits by 
unanimously passing an ordinance in 
which the city agreed to pay for the 
Maintenance and operation of the svs- 


supplied by the Adams-Bagnall Electric 
Company, of Cleveland. They present 
a very attractive appearance. The up- 
per globe is sixteen inches in diameter 
and contains a 100-watt tungsten lamp, 
which burns from dusk to dawn every 
night. The side lamps are each 60- 
watt tungstens in twelve-inch diffusing 
globes; these lamps burn from dusk 
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till eleven o’clock each evening. The 
service is from a three-core, lead-cov- 
ered, steel-armored cable laid along 
the curb a few inches below the pave- 
ment. Two switches, one for the side 
lamps and one for the top lamp, control 
each side of each block; these switches 
are placed at the alley entrances in the 
middle of each block and are operated 
by the night patrolman. 

The standards are placed about 
eighty-five feet apart on each side of 
the street and as nearly as possible 
directly opposite each other. The pres- 
ent installation consists of forty-two 
standards. The popularity of the sys- 
tem is shown the fact that contracts for 
four additional blocks have been con- 
cluded and still further extensions are 
contemplated. 

MISHAWAKA, IND. 

Early in the year 1909 the business 
men’s association of Mishawaka, to- 
gether with the city authorities of this 
enterprising manufacturing community 
of 12,000, began to consider the installa- 
tion of a modern lighting system. A 
former citizen of Aurora, Ill., called 
their attention to the ornamental light- 
ing in that city. The president of the 
association and the superintendent of 
the city water and electric plant paid a 
visit to Aurora and were impressed 
with its street lighting. A meeting of 
the association was called on their re- 
turn and at this it was decided to pro- 


ceed at once with the installation of a - 


decorative lighting system on the prin- 
cipal business streets. 

M. V. Cheesman, a local contractor, 
from a spirit of patriotism undertook 
the complete contract at the exception- 
ally low price of $1.07 a front foot. 
The manufacture of the posts was sub- 
let to the Dodge Manufacturing Com- 
pany, of Mishawaka. The posts are 


made chiefly of wrought-iron pipe with | 


cast-iron fittings and ornamental scrolls 
under the curved side arms. At street 
intersections all the corner posts have 
four side arms; the intermediate posts 
have two arms. 

The abutting property owners or 
tenants were assessed $1.07 a front foot 
and as a rule responded promptly in 
their payments. Where some of them 
refused to pay, the deficit was made up 
by a second assessment and by popu- 
lar subscription from such individuals 
and manufacturers as could be in- 
duced to subscribe. The work was 
rapidly carried out. On the evening of 
July 5, 1909, the current was switched 
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on and the whele installation was pre- 
sented to the city to become the prop- 
erty of the municipality. 

On paved streets a trench was cut 
just outside the curb, about six inches 
square in section. This was filled with 
concrete in which was laid a two-inch 
iron pipe containing the rubber-covered 
supply wires. Bent risers were run up 
into the base of each post high enough 
to prevent any water from running in- 
to the pipe. The posts are all flange 
based and when set on cement walk 
they were held in place by four anchor 
bolts grouted into the cement; grout- 
ing was also used under the base to 
seal out the water. When the walk 
did not come to the curb, a concrete 
base was built for the post and the con- 
duit pipe placed inside the curb, the 
pipe being laid in concrete as before. 
The posts were spaced fifty feet apart 
and directly opposite each other on 
both sides of the street. 

At first 100-watt tungsten lamps 
were placed in the top globe and 60- 
watt pendent lamps in the side globes. 
This practice was gradually changed 
until now 40-watt tungsten wire-type 
lamps are used in all sockets, except 
in the posts near railroad crossings, 
where Gem lamps are used. The top 
globes are twelve inches in diameter 
and the side globes are ten-inch Alba 
type with a six-inch holders made of 
cast iron. There have been installed 
152 posts carrying a total of 535 lamps. 
The total cost of maintenance and cur- 
rent for the year 1910 was approxi- 
mately $1,500. This included the re- 
placing of some of the rubber-covered 
wire with lead-covered cable. 

The current for the ornamental light- 
ing is supplied from the Mishawaka 
City Water and Electrice Plant, which 
ran its service wires to the switches 
mounted on poles at convenient cor- 
ners. These switches are of the double- 
pole cartridge-fuse type and were 
placed in iron boxes. E. F. Crabill, 
superintendent of the plant, has drawn 
some interesting conclusions as the re- 
sult of his two-years’ experience with 
the installation. 

Unless the work is very carefully 
done, he would not advise the use of 
rubber-covered wire laid in iron pipe. 
He believes that instead of cutting a 
slot in the pavement, if a subcurb were 
built, it would be a much-longer-lived 
proposition, as moisture will undoubt- 
edly get into the pipe through the con- 
crete and cause more or less trouble 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


with the rubber-covered wire. When 
trouble develops now, he substitutes 
lead-covered cable for the rubber. The 
cost of installing a similar system, with 
posts spaced fifty feet, will be some- 
thing like $1.40 to $1.45 per foot from 
the contractor’s standpoint, although it 
could probably be done at an actual 
cost of a $1.20 per foot. 
WARREN, OHIO. 

Sometime before the expiration of 
the Warren street-lighting contract, 
then held by the Warren Water & 
Light Company, the lamp factories in 


STEEL STANDARD, KOKOMO. 


the city (of which there are three very 
large ones), commenced to agitate the 
use of Mazda lamps for street light- 
ing. Somewhat later the National 
Electric Lamp Company, of Cleveland, 
installed one circuit to demonstrate the 
suitability and efficiency of these 
lamps, the standards being furnished 
by the Union Metal Manufacturing 
Company, of Canton, Ohio, and four 
different kinds of reflectors being fur- 
nished by different manufacturers. 
This installation comprised twenty-four 
lamps and was installed March 20, 1909. 
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The lighting company, seeing that 
the cost of using iron standards 
throughout the whole city was going 
to be too expensive for the city to 
finance, advised for the residence 
streets a pole bracket with radial type 
shade, the brackets to be attached to 
the wooden electric poles then install- 
ed. This installation comprised twen- 
ty 100-watt lamps and was completed 
May 7, of the same year. Much dis- 
cussion then ensued and several small 
contracts were written up without any 
satisfactory complete understanding, 
until November, 1910, when the gen- 
eral contract was finally awarded to 
the Warren Water & Light Company, 
which was a competitive bidder to the 
Hydro-Electric & Gas Company. 

This contract called for some 835 
lamps of sizes ranging from forty to 
eighty candlepower. Installation was 
made to consist of three series circuits, 
two circuits comprising the residence 
portion of the city and wired overhead, 
the third circuit covering the business 
section and wired underground. Most 
of the downtown lighting is with 
three-light ornamental posts. The un- 
derground system was wired in two 
sub-circuits, so that about one-half of 
the lamps are cut off at midnight, while 
the balance of that circuit, together 
with the other two circuits, burn on 
an all-night and every-night schedule. 
The first circuit under this new con- 
tract was turned on May 24, 1911, the 
second circuit June 7, and the third 
circuit August 15. All of the street 
arc lamps have now been done away 
with and the new tungsten lighting 1s 
proving very satisfactory to the citi- 
zens. 

. The lighting company, now under the 
name of the Trumbull Public Service 
Company, which is the successor to the 
Warren Water & Light Company and 
the Hydro-Electric & Gas Company, 
considers itself justified in saying that 
this lighting system is the best one for 
street lighting that there is available 
at the present time. Some additional 
facts and several illustrations of the 
Warren street lights were given in 
these columns in the issue of July 2, 
1911. 

FORT ATKINSON, WIS. 

With the advent of the ornamental 
street-lighting systems in the large 
ities comes the demand for a similar 
class of illumination in the small cities 
of less than 10,000 population. It is 
seldom that either the electric com- 
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pany or the citizens of these smaller 
towns feel able to invest much money 
in installations of this character. The 
elaborate poles and equipment costing 
upwards of $75 per pole installed are 
out of the question and it has become 
necessary to develop a system costing 
considerably less, but still maintaining 
the artistic and useful effects. 

The problem has been nicely worked 
out at Fort Atkinson, Wis., a thriving 
city of 4,000 inhabitants, in connection 
with the municipally owned lighting 
plant. 

Thirty-eight ornamental poles are in- 


stalled in the business district. The re- 


mainder of the city is lighted by a 
multiple incandescent system. The 
poles are made of steel and cast iron. 
Each carries three sixty-watt Mazda 
jamps in ten-inch Alba globes, two of 
the globes hanging down and one 
pointing upwards. The poles are spaced 
on an average from 90 to 100 feet 
apart. They are simple in design, all 
superfluous beads and flutings being 
eliminated. Their constructional fea- 
ture is the specially designed globe- 
holder which holds the globe at all 
points around the periphery of the 
opening thus reducing breakage to a 
minimum. These globe-holders are both 
water and insect proof. 

The poles are set opposite each 
other and as near in line as possible. 
Each pole is secured to the sidewalk 
by removing part of the concrete and 
building in a new concrete block to 
hold the foundation bolts. The body of 
the pole does not extend below the 
surface of the ground but is screwed 
to the base flange which is bolted to 
the sidewalk. 

The wires for the system are drawn 
into Sherarduct laid about one foot 
underground just outside of the stone 
gutter. Three wires are used, one to 
control the side lights, one to control 
the top lights and the third a common 
return for both top and side lights. All 
poles are lighted from one 7.5-kilowatt 
transformer located centrally. The 
farthest pole is 1,000 feet from the 
transformer, but no serious drop in 
Voltage is noticeable. The lights are 
not controlled at the power house by 
a primary switch but are turned on 
and off at the transformer by the night 
Watchman. All lights are burned till 
twelve o’clock and the top lights only 
are left on all night. 

The total length of the street lighted 
is about 1,600 feet. There are 114 
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sixty-watt lamps in all, consuming 
about 6,840 watts. The illumination is 
satisfactory and the poles make a very 
attractive appearance by day as well 
as by night. The special feature of 
this pole is that it combines beauty and 
utility with extremely low cost—$24 
complete, including receptacles, globes, 
lamps and wiring. On account of its 
comparatively short length (12.5 feet), 
good illumination is secured under the 
trees. 

The effect of installing the system 
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in the city was remarkable. When the 
lights were turned on, the most violent 
knocker was immediately turned into 
a booster. The City Council passed or- 
dinances to remove all overhead wires, 
signs (including electric signs), hitch- 
ing posts and all manner of obstruc- 
tions. The streets were cleaned and 
the sidewalks swept. Strangers are 
now loud in their praises of the town 
and take pains to advertise it in other 
towns. Several citizens have already 
ordered poles installed in front of their 
residences at their own expense. In 
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one case a whole street in the residence 
district met the expenses of extending 
the system to its locality. 

- It is surprising to note the small cost 
of lamp renewals. In about three 
months of operation there have been 
ten lamps and no globes replaced. At 
least four of the lamps were defective 
and never burned at all. 

The whole cost of the system was 
met out of the earnings of the plant. 
The poles were designed by H. G. D. 
Nutting, manager of the plant and built 
in Fort Atkinson under his direction. 
A feature of the installation work was 
the ditching for the conduit. The 
pavement in Fort Atkinson is chiefly 
macadam with cobblestone gutters. The 
roads were broken to nearly the full 
depth of the trenches by means of a 
heavy breaking plow drawn by a steam 
roller. By the use of narrow spades 
the trenches could then be quickly 


_ cleaned out by hand.’ The Scherarduet 


was then laid and the wires pulled in. 
ALRERT LEA, MINN. 

During the winter of 1908 the City 
Council of Albert Lea started to con- 
sider plans for paving some of the 
business streets. Until that time there 
had been no paving in this city of 
6,000 inhabitants. Ludwig Kemper, 
manager of the Albert Lea Light & 
Power Company, at once began to talk 
curb lighting to the different mer- 
chants along the streets to be paved. 
The plan proposed was along the lines 
of those used in Minneapolis and St. 
Paul. Whereas most of the merchants 
were in favor of installing a curb-light- 
ing system, they did not feel inclined 
to finance the proposition, both as to 
first cost and cost of operation. After 
several months of agitating the propo- 
sition, this original scheme was dropped 
and the matter taken up with the City 
Council with a view of having the mu 
nicipality contract for an installation. 
At the same time a few sample posts 
were installed, and this aided consid- 
erably in arousing interest in the prop- 
osition. 

Finally a five-year contract was en- 
tered into with the city to instal] fifty- 
two three-light posts on Broadway 
and Clark Street, which are the main 
business streets of the city. The Al- 
bert Lea Light & Power Company 
financed the installation and the city 
paid the cost of operation and mainte- 
nance. The posts carry two 60-watt 
and one 40-watt tungsten lamps, one 
60-watt lamp burns all night and the 
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other lamps only until midnight. This 
installation was put in operation in 
November, 1909. 

During the summer of 1910 more 
streets were paved and a proposition 
was made to the council to equip Main 
Street, a residence street connecting 
two railroad stations, wìth seventy-sev- 
en one-light posts equipped with sixty- 
watt tungsten lamps, the lamps to burn 
all night. This was accepted. 

The three-light posts used are Cut- 
ter’s Suburban-type posts, supplied by 
the George Cutter Company, of South 
Bend, Ind., the one-light posts were 
supplied by the Metropolitan Engineer- 
ing Company, of New York. At the 
present time thirty additional one-light 
posts are being installed on another 
residence street. All posts are spaced 
about eighty-nine feet apart. When 
this new installation is completed, it 
will make a total of fifty-two three-light 
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Water-Power Development in Austria- 
Hungary. 

At present there is considerable in- 
terest being manifested in the further 
development of water power in Aus- 
tria-Hungary. 

In Hungary and Croatia there are 
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exceeding 40,000 horsepower, which 
will be partly used for lighting those 
cities. Aside from this, the industrial 
establishment in the neighborhood can 
be supplied with electric power. The 
cost of these plants is estimated at 
$8,120,000. 


NIGHT VIEW OF A BUSINESS STREET IN ALBERT LEA. 


two large projects under consideration 
concerning the final development of 
water power. One of these projects 
was outlined by the firm of Albert 
Buss & Company, of Basel, Switzerland, 


DAY VIEW OF A BUSINESS STREET, ALBERT LEA, MINN. 


and 107 one-light posts, which, consid- 
ering the size of the city, is an excep- 
tionally fine showing. 

The cost of installation of the three- 
light posts is about $60 per post, ex- 
elusive of taking up and relaying of 
sidewalks, as these posts were put in 
at a time when the sidewalks were re- 
built. The posts alone, with glassware 
and lamps, cost $35 installed, leaving 
$25 for underground construction. The 
cost of installation of the one-light 
posts is about $50 per post, of which 
$30 was the cost of the post inclusive 
of glassware and lamps. 

The city pays $40.59 per annum per 
three-light post, and $24.50 per annum 
per one-light post. After allowing fif- 
teen per cent per annum for interest 
and depreciation, and after paying for 
switching, maintenance and lamp re- 
newals, this nets the company six cents 
per kilowatt-hour, which, considering 
the annual load-factor of 36.5 per cent, 
is quite satisfactory. 


and is now under consideration by the 
Hungarian Ministry of Agriculture. 
According to this project, it is contem- 
plated to utilize the water power of 
the Danube, on the Presburg-Raab 
section. | 


The plan comprises the construction 


A second project, for the accom- 
plishment of which French capital- 
ists are interested, concerns the final 
development of the existing water 
power in the town of Zengg in Croa- 
tia. After completing the building of 
all locks the power obtained will be 
60,000 to 80,000 horsepower. This 
power is to be furnished to the city of 
Fiume and to the whole Croatian and 
Austrian seacoast in that neighbor- 
hood. _ 

It is further proposed by the man- 
agement of the Hungarian Govern- 
ment Railways that power be fur- 
nished them for operating the railways 
from Fiume to Croatia by electricity. 
The cost of building and completing 
this plant is estimated at $14,210,000 
to $16,240,000. This project has so far 
progressed that exhaustive negotia- 
tions are already being made with 
those parties who might likely use 
electric power. 

ee 
Copper on Hand Decreased. 
Stocks of copper in the United States 


NIGHT VIEW OF A RESIDENCE STREET IN ALBERT LEA. 


of a canal which will equally serve the 
interests of navigation and irrigation. 
In the cities of Pressburg, Wieselburg, 
and Raab are to be built three reser- 
voir embankments, by which it will be 
possible to produce electrical energy 


at the end of. August totaled 133,441,- 
501 pounds, according to the figures 
compiled by the Copper Producers’ As- 
sociation. This is a shrinkage of 4,297,- 
357 pounds since July, and is the low- 
est point since last year. 
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Tungsten Lighting Installation on 
Michigan Boulevard, Chicago, 
Completed. 

There has now been practically com- 
pleted what is believed to be the finest 
installation of ornamental tungsten- 
cluster street lighting in this or any 
other country, and it is significant 


er and therefore fail to do justice 
to its elegance both by day and night. 
On the east side of the boulevard is 
Grant Park, which is Chicago’s central 
lake-front park; along the west side of 
the boulevard are many of the city’s 
most imposing hotels, theaters, clubs 
and office buildings. The width of the 


DAY VIEW OF MICHIGAN BOULEVARD, LOOKING NORTH FROM PARK ROW. 


that this installation has been made 
under the direction of and is to be op- 
erated and maintained by, a municipal 
body. It is the lighting of Michigan 
Boulevard, Chicago, between Randolph 
and Twelfth Streets, a stretch of nearly 
one and one-sixth miles. In the ELEc- 
TRICAL REVIEW AND WESTERN ELECTRI- 


newly widened roadway is seventy-five 
feet; the sidewalks are twenty-five and 
thirty feet wide. | 
For the new curb lighting a total of 
160 standards have been installed. 
They are placed nearly seventy-five 
feet apart along each curb and direct- 


ly opposite each other. The standards. 


NIGHT VIEW OF MICHIGAN BOULEVARD, LOOKING SOUTH FROM HARRISON STREET. 


CIAN of December 3, 1910, the main 
features of this installation, together 
With an illustration of the standard se- 
lected, were first made public. 

The accompanying views give a bet- 
ter idea of the completed installation, 
although unfortunately the photo- 
graphs were taken during rainy weath- 


are of a distinctive and rich Renais- 
sance design with six highly ornate 
arms, each holding a 100-watt Mazda 
lamp with its center fifteen and one- 
half feet above the sidewalk level. 
Each lamp is inclosed in a twelve- 
inch Alba diffusing globe. The full 
height of the standard is 19.5 feet. 
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The lamps are supplied in multiple 
from 115-volt sixty-cycle underground 
circuits. Those on the west side of the 
boulevard are placed in vitrified-clay 
conduit just inside the curb and under 
the sidewalk; on the east side of the 
boulevard the conduit was placed in 
the parkway at the east edge of the 
twenty-five-foot concrete walk, so as to 
avoid breaking into the latter, since it 
had been laid before the type of light- 
ing system had been adopted, The east 
standards were connected with the con- 
duit by driving an irén pipe under the 
sidewalk by means of an improvised 
battering ram. 

For the convenience of pedestrians 
crossing through the dense automobile 
traffic of the boulevard, sixteen safety 


VIEW ACROSS MICHIGAN BOULEVARD, 
LOOKING TOWARD GRANT PARK. 


islands have been erected in the middle 
of the roadway at the most dangerous 
crossings. On each island is a richly 
ornamented standard supporting a 
group of three sixty-watt carbon-fila- 
ment lamps inclosed in a twenty-inch 
ruby glass globe. 

The cost of the installation was 
borne partly by the property owners 
on the west side of the boulevard in 
connection with a special assessment for 
widening and repaving. All this work 
was done by direction of the South 
Park Commission, which hag jurisdic- 
tion over the parks and boulevards of 
the South Side. Electrical energy comes 
from the South Park substation and is 
supplied by the Sanitary District of 
Chicago. 


me 
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ELECTRIC sIGN LIGHTING. 


TYPICAL EXAMPLES IN CHICAGO. 


The very remarkable development of 
the business of electric signs within 
the last few years has been, in itself, 
not only most noticeable, but has led to 
a wide study and more general under- 
standing of its purposes and possibili- 
ties. Twelve years ago Chicago con- 
tained perhaps a score of electric 
signs; at the last official count (May 
1911) there were 5,750 electric signs 
on the circuits of the Commonwealth 
Edison Company, representing a total 
connected load of approximately 3,500 
kilowatts. In probably no other city 
in the country are the signs so well dis- 


FIG. 1.—TYPICAL PANEL SIGN. 


tributed as in Chicago. While there 
are naturally a considerable number of 
large and spectacular displays, the bulk 
of the sign business is among mer- 
chants of moderate means who consid- 
er an electric sign the first evidence of 
progressiveness. 

The advertising value of an electric 
sign is, of course, proportional to the 
number of people who read it as com- 
pared with its cost of maintenance. It 
must be so placed as to attract the 
largest number of gazers possible. An 
illuminated sign attracts and compels 
attention in direct proportion with its 
brilliance, intensity and size, its re- 
moteness from other light sources and 
the number of moving elements it may 
contain. The essentials for a good sign 
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are first, that it should be carefully and 
simply constructed, using only the best 
material; second, that it should be 
erected in such a way as to be abso- 
lutely safe; and third, that it should 
conform both in size and architecture 
to the surrounding buildings. 
Tungsten and carbon lamps are the 
two kinds of sign lamps used today. 
Until recent months the carbon lamp 
has been most commonly used, the 
tungsten being comparatively new. The 
latter, however, possesses several ad- 
vantages, the most important being the 
increased efficiency, which is due large- 
ly to the temperature at which the 
tungsten operates; furthermore the de- 
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ally wound to give a ten-to-one ratio 
of transformation and the lamps con- 
nected directly to the secondary leads. 
To avoid the no-load losses, the switch- 
es are introduced on the primary side. 
Where there are but two or three cir- 
cuits to be handled, flashers, when used, 
may also be located on the higher-vol- 
tage leads. Good transformation, even 
as small as one-third kilowatt, show an 
efficiency at full load as high as ninety- 
two per cent and a regulation of about 
two per cent. An allowance of voltage 
drops in the windings is made in the 
construction, so that normal voltage is 
obtained at full load. 

Tungsten sign lamps may be used on 
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FIG. 2.—GROUP OF SIGNS ON MADISON STREET. 


crease in candlepower of the tungsten 
lamp is very small, the drop being from 
10 to 15 per cent during the entire life 
of 2,000 hours thereby insuring a uni- 
form quality of light at all times. 
These advantages are becoming more 
generally recognized with the result 
that sign lightning is rapidly reaching 
fields heretofore unapproachable. 

The introduction of these low-vol- 
tage tungsten lamps has necessitated 
changes in the method of wiring, as 
the carbon sign lamps are practically 
all wired in multiple. In order to use 
these lamps on standard lighting cir- 
cuits it is necessary to reduce the vol- 
tage. When wiring for use on alter- 
nating current, special low-voltage 
transformers are used. These are usu- 


direct-current circuits by connecting ìn 
series multiple. The burning out of 
one lamp extinguishes that lamp only, 
although the current through the other 
lamps is thereby somewhat increased. 
In order to make this increase in cur- 
rent small, the number of lamps in par- 
allel should be as large as possible. In 
order to obtain the best results a se- 
ries-multiple sign should contain from 
100 to 150 lamps. In any case the 
burnouts should, of course, be replaced 
promptly. 

Where the total number of lamps is 
small it is necessary to connect inde- 
pendent series circuits across the line. 
The number of lamps in series is deter- 
mined by their voltage and the voltage 
of the mains. The objection to this 
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method is due to the fact that when 
one lamp burns out the entire series 
has cut out the circuit. It has the ad- 
vantage, however, of necessitating 
prompt renewals. 

Regarding flashers, it is claimed that 
the saving effected by putting lamps 
in motion in a spectacular sign varies 
from 30 to 50 per cent. A fireworks 
display, for instance, consumes. only 
about thirty-one per cent of current as 
compared with the same lamps burn- 
ing steadily. Clouds of steam, smoke, 
fire, water effects, traveling boarders 
and similar high-speed work save about 
twenty-eight per cent. 

The simplest form of flashing device 
is doubtless the thermo-flasher. In 
such a mechanism an expansion men- 
ber is heated by the passage of the cur- 
rent and its change in length or form 
is made to open the circuit. On cool- 
ing, contact is made, again completing 
the circuit and the cycle repeats itself. 
Flashers designed for controlling a sin- 
gle lamp are made in very compact 
form, similar in appearance to an 


FIG. 3—FIRST SPECTACULAR SIGN IN CHICAGO. 


adapter. Some of the larger thermo- 
flashers are provided with a quick- 
break device, which in connection with 
platinum contacts gives them a long 
life. The relative intervals on and off 
may be adjusted, but it is of course 
hardly possible to maintain a desired 
sequence of operation in flashing sev- 
eral circuits. 
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Where there is a small number of 
heavy-current circuits, motor-driven 
double-pole flashers are used, while for 
spelling out words a single-pole switch 
for each letter is usually employed. 


ROBERT” 


BURNS 
lO¢ C` SAR 


FIG. 4.—ROBERT BURNS SIGN. 


Special forms of drum flashers are 
needed for the novelty effects such as 
crawling snakes, revolving wheels, gal- 
loping horses, ete. Such flashers are 
all motor driven. 


In Chicago the development of the 
electric-sign business may well be tak- 
en as a barometer of the aggressive- 
ness of the local central-station man- 
agement. In this department as well as 
in all other branches of  central-sta- 
tion activity, the Commonwealth Edi- 
son Company has assumed a broad- 
minded and far-sighted policy. <A 


579 


well organized sign department, con- 
sisting of eight business getters, car- 
ries on a continuous, systematic cam- 


‘paign and the results are shown by 


the fact that the number of electric 
signs in the city increases a consider- 
able number each month, in spite of 
the fact that the territory has been 
comparatively well covered. 

As previously mentioned the bulk 
of the 5,750 signs in Chicago are con- 
tracted for by the merchants of mod- 
erate means and of the total number 
approximately 4,000 are burning on a 
rental basis. This condition is due to 
the sign rates made by .the company. 
On contracts running for a period of 
two years or more the company fur- 
nishes, installs and maintains an elec- 
tric panel sign of standard blue-enamel 
type, at rates ranging from $4.50 per 
sign per month to $14.00 per sign per 
month. The lower rate is for signs 
containing .twelve four-candlepower 
lamps, while the higher rate applies 
to signs containing sixty-four four- 
candlepower lamps. These rates are 


FIG. 4.—ONE OF THE NEW SPECTACULAR SIGNS. 


based on a current consumption of an 
equivalent of ninety hours’ use per 
month per sign, all current in excess 
of this being charged for at the rate 
of six cents per kilowatt-hour. For 
sectional signs, of standard make, the 
Edison company furnishes, installs 
and maintains them at a rate of fifteen 
cents per socket for two-candlepower 
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lamps and nienteen cents per socket 
for four-candlepower lamps. This 
rate is also based on a current con- 
sumption of an equivalent of ninety 
hours’ use per month with a charge of 
six cents per kilowatt-hour for all ex- 
cess current. In addition to these two 
methods of charging the company 
maintains a system of rates without 
overtime charged, based on definite 
schedules of burning time. Rates 
of the latter character are only offered 
in districts where a sign patrols are 
maintained for switching on and off 
the current. All of the rates above- 
mentioned take no account of whether 
or not flashes are used. 


in ie 


FIG. 6 RINGLING CIRCUS SIGN. 


The advent of the tungsten sign 
lamps, while not revolutionizing sign 
lighting, has had a partciularly en- 
couraging effect on the development 
of sign business in Chicago. The his- 
tory of its introduction has been some- 
what similar to that of the tungsten- 
filament lamp for ordinary lighting. 
At first the high first cost of the lamps 
retarded their general application, but 
their inherent advantages over the car- 
bon lamp were soon recognized. One 
of the largest manufacturers of elec- 
tric signs states that since the intro- 
duction of the tungsten lamp the reg- 
ular yearly increase in sign manufac- 
ture has increased over twenty-five 
per cent and fully fifty per cent of all 
signs made are wired for tungstens. 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN | 


One of the most notable advances in 
sign lighting since these lamps have 
been available has been in roof signs. 
The brilliant white light of the tung- 
sten. lamp and the ability of the light 
rays to penetrate smoke and fog has 
made available space for roof signs 
that heretofore was of no advertising 
value. This is admirably demonstra- 
ted by: glaneing at-the.signs along the 
right-of-ways of the elevated, steam 
and street railways in Chicago. Many 
signs are located on buildings, hidden 
from the view of pedestrians, at such 
a distance from the path of trains that 
with the old carbon lamp, the advertis- 
ing effect would be entirely lost while 


with tungsten lamps they are easily 
readable. 

As an indication of the impetus that 
has been given the electric-sign busi- 
ness attention is called to the accom- 
panying illustrations of typical instal- 
lations. Fig. 1 shows the standard type 
of panel sign :4s furnished by the Edi- 
son Company, while Fig. 2 is a view of 
Madison Street at night. 

The Gold Seal Champaign sign, 
shown in Fig. 3, was the first spectacu- 
lar electric sign erected in Chicago. 
This was put in operation on December 
15, 1908. This sign is fifty-five feet 
high by forty-two feet wide. It origin- 
ally contained 1,755 four-candlepower 
carbon lamps. It was on display in 
Chicago for nine months and was then 
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taken down and moved by the Thomas 
Cusack Company to a location in Buf- 
falo, N. Y., at which place it was kept 
on display for a period of one year. 
After this time it was again moved 
back to Chicago where it is now on dis- 
play at 146 State Street. The last time 
it was moved back to Chicago the lamps 
in the reading matter were changed to 
tungsten lamps. The sign flashes as 
follows: The lamps in the reef and the 
grapes are steadily burning. The words 
‘‘Gold Seal’’ are flashed on together, 
which is followed by the word ‘‘Cham- 
paign.” 
The Robert Burns electric sign (Fig. 
4) is located at the junction of Cottage 
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FIG. 7.—DOUBLE-FACE SIGN. 


Grove, Drexel and Oakwoods Boule- 
vards, in probably the best sign loca- 
tion outside the loop district in Chi- 
cago. This sign is 25 feet wide by 32 
feet high. It shows a man holding a 
lighted cigar in his hand and the flash- 
ing of the sign shows the smoke trav- 
eling from the end of the cigar. In 
addition to the flashing of the smoke 
the words ‘‘Robert Burns Ten Cent Ci- 
gar’ is flashed on one line after the 
other. This sign contains approxi- 
mately 1,150 four-candlepower tung- 
sten lamps and is used on alternating 
current with transformers. 

The Regal Shoe sign, shown in Fig. 
5, is on display at the southeast corner 
of State Street and Jackson Boulevard. 
This sign is 45 feet wide by 55 feet 
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high, and contains 2,250 four-candle- 
power carbon lamps. This entire sign 
is a steady burning sign with the ex- 
ceeption of the eagle, which is operated 
to show an eagle in flight. 

The Ringling Circus-sign was a tem- 
porary one located at 308 State Street. 
This sign was 32 feet in width and 42 
feet in height. It shows. a ballet girl 
on horseback with the horse traveling 


FIG. 8. 


at a high rate of speed. The reading 
matter in the sign was. burned stead- 
ily. This sign was equipped through- 
out with twelve-candlepower tungsten- 
filament lamps, and the sign contained 
approximately 1,450 lamps. 

In Fig. 7 is shown the Velie automo- 
bile sign situated on the roof of a.build- 
ing at 1615 Michigan Avenue. This is 
an’all-tungsten double-face sign, show- 
ing two ways. One side faces north 


FIG. 9. 


and one side faces south. The entire 
“gn contains approximately 3,000 four- 
‘andlepower lamps. The frame upon 
which this sign is placed is 62 feet in 
height and 30 feet in width, and the 
lower part of the sign proper is ele- 
vated 32 feet above the roof. This sign 
has probably the greatest amount of ac- 
tion for a sign wired on direct current 
and equipped with twelve-volt tungsten 
lamps. The flashing of the sign shows 
4n automobile traveling at a high rate 
of speed, showing the veil of the womag 
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sitting in the tonneau of the car being 
blown by the wind. All the color ef- 
fects in this entire sign are secured by 
the vse of natural-color lamps. 
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FIG. 10. 


Runkel’s Cocoa electric sign, shown 
in Fig. 8, is located at the northwest 
corner of State and Lake Streets and is 
visible down Lake Street a distance of 
six blocks. This sign shows a cup of 
cocoa with the steam coming out*of the 
cup. The steam action in the sign is 
continuous, while the reading matter, 
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FIG. 11. 


‘‘Runkel’s Cocoa,” is flashed on and 
off, one word after another. This sign 
contains approximately 1,650 four-can- 
dle-power lamps. i 
In Fig. 9 is shown the Siegel Cooper 
sign situated on the roof of this store. 


FIG. 12. s 


This sign is 55 feet in width by 65 feet 
in height, and shows an airship in 
flight. It contains approximately 1,800 
four-candlepower lamps, both standard 
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base and candelabra. The Kellogg sign, 
shown in Fig. 10, is another large spec- 
tacular sign which has attracted eon- 
siderable attention. It contains 1,700 
lamps and is 60 feet wide by 50 feet 
high. 

The W. K. Kellogg Toasted Corn 
Flakes electric sign is situated on the 
building at the northeast corner of 
Michigan Boulevard and Randolph 
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FIG. 13. 


Street. This is the second spectacular 
electric sign erected in Chicago. This 
sign is flashed along the following 
lines: A streamer is run down the ex- 
treme right-hand side of the sign to 
the top of the second floor of this five- 
story building. The lamps in the lower 
part of this streamer are flashed on 
first and rapidly climb up to the upper 
part and clear across the sign to the 
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FIG. 14. 


letter ‘‘W’’ in the signature. When 
the lamps reach this part of the sign 
the streamer goes out and the name 
W. K. Kellogg is written one lamp af- 
ter the other. Simultaneously with the 
writing out of the signature, the read- 
ing matter ‘‘Toasted Corn Flakes’’ is 
flashed all together, which in turn is 
followed by the catch line ‘‘Look -for 
this Signature.” The entire sign re- 
mains burning for a short time, then 
all is flashed off together and repeated. 

The sign of ‘‘The Fair,” shown in 
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Fig. 14, is located on the building at 
the northeast corner of Michigan and 
Randolph Streets and shows free and 
clear across Grant Park and Michigan 
Boulevard for a distance of one and 
one-half miles. It is 52 feet high by 76 
feet wide and contains 2,200 high-can- 
dlepower tungsten lamps. This sign is 
equipped with the largest flasher ever 
manufactured to operate an electric 
sign, the flasher alone being 4 feet high 
and 14 feet wide. 

The Henderson Bourbon electric sign 
(Fig. 11) is located at the southeast 
corner of Michigan Avenue and Park 
Row, showing north to all the travel 
along Michigan Avenue and Grant 
Park. This sign is 40 feet high by 50 
feet wide and same contains 2,750 two 
and four-candlepower standard and 
candelabra-base lamps. This sign 
shows a figure of a Kentucky colonel 
standing with an umbrella over his 
head holding a bottle of bourbon in 
his hand. It also shows rain falling 
throughout the entire sign. The tail of 
the coat of the colonel and the muffler 
around his neck have the appearance of 
being blown by the wind. The action 
in the coat and muffler and the rain is 
continuous, while the reading matter is 
flashed one line after another. This is 
probably one of the most novel signs 
ever erected in Chicago. 

Fig. 15 shows a special type of panel 
sign installed by the Commonwealth 
Edison Company in front of the Rup- 
pert shoe store on Van Buren Street 
near La Salle Street. This sign is made 
up of individual electrice letters which 
are interchangeable and permit of the 
wording of the sign being changed as 
desired. In the particular sign illus- 
trated tungsten-filament lamps 
used. 

The Speedometer sign shown in Fig. 
12 is an interesting electrice sign on the 
roof of a building on Michigan Avenue, 
which attracts the attention of auto- 
mobilists and others passing in either 
direction on that thoroughfare. The 
sign is double-faced, and represents the 
dial of a speedometer designed for use 
on automobiles. The flasher operates 
the two sides alternately, so that the 
number of lamps burning at one time 
is only one-half of the total installed. 
The indicator of the sign swings across 
the face of the dial from zero to the 
highest speed—sixty miles per hour. 
It is outlined by electric lamps closely 
set together so that the eye can easily 
follow its motion over the scale. In 
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the illustration the concentric arcs are 
the effect upon the photographic plate 
of the moving pointer. 

The Thomas Cusack Company, which 
has erected the signs described here- 
with, are using tungsten lamps exclu- 
sively in all its new signs. The com- 
pany has found that these lamps, in 
addition to effecting a saving in cur- 
rent, are much more suited to the 


smoky atmosphere of Chicago than the 
carbon lamps. 
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New York Subway Offer. 
Mayor Gaynor of New York City has 
under consideration a proposition re- 
garding the solution of that city’s sub- 
way problem. Financial resources, as- 


‘suring practically unlimited credit, and 


put in a concrete amount of $500,000,- 
000, have been placed at the disposition 
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constitutional authority of the city, is a 
fair return on the capital invested, se- 
cured by a lien on the property. 

i —— eeo 

Coal Production in Iowa. 

The total production of coal in Iowa 
in 1910 was 7,928,120 short tons, valued 
at $13,903,913, an increase of 70,358 
tons in quantity and of $1,110,285 in 
value over the figures for the preced- 
ing year, according to a statement just 
issued by E. W. Parker, coal statistician 
of the United States Geological Survey. 

Iowa probably ranks second among 
the states west of Mississippi River in 
order of priority as a coal producer. 
At the census of 1840 Iowa and Mis- 
souri were the only states west of the 
river in which any coal production was 
reported. Missouri, however, was cred- 
ited with an output of nearly 10,000 
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of the city in a plan devised for the 
construction of subways, now proposed 
or that may be judged necessary for the 
public welfare. without undue risk, an 
indefinitely prolonged period of build- 
ing, or excessive tax burden to the mu- 
nicipality. 

The proposal is entirely independent 
of the transit companies, either of Man- 
hattan or Brooklyn, which were the 
competitors in the negotiations before 
the McAneny Joint City Committee 
ended by the action of the Board of Es- 
timate at the beginning of July. It 
has nothing to do with operation, but 
dealing first and primarily with con- 
struction may cover the equipment of 
the subways that may be built with the 
funds to be furnished. The sole con- 
dition sought by the Committee repre- 
senting the interests at the back of the 
offer, subject to legal powers and the 
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tons, while Iowa’s production was giv- 
en at 400 tons. Iowa’s total coal pro- 
duction to the close of 1910 has amount- 
ed to nearly 164,500,000 short tons, 
which, including the estimated loss of 
half a ton for every ton recovered, 
represents an exhaustion of approxi- 
mately 247,000,000 short tons. The 
original supply of coal in Iowa, as es- 
timated by M. R. Campbell, was 29,160,- 
000,000 short tons, from which it ap- 
pears that at the close of 1910 over 
28, 900,000,000 short tons, or a little 
over ninety-nine per cent of the orig- 


inal supply, was still available. 


Street Lighting in Vancouver. 
Vancouver, B. C., is to extend its 
ornamental street lighting. The city 
pays one-quarter of the maintenance 
charge and the property owners three- 
fourths, besides the cost of installation. 
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FUSING WIRES IN HYDROGEN. 


BY A. A. SOMERVILLE. 


It is frequently desirable in the man- 
ufacture of electrical apparatus to fuse 
copper lead wires onto some other metal 
which has a high melting point and 
may also unite with oxygen readily form- 
ing an oxide. A typical case is that of 
fastening leads to filaments for incan- 
descent lamps. Tungsten, molybdenum 
and tantalum all have high melting 
points, also are easily oxidized. They 
ean not be fused readily by any means 
except the electric are and if heated even 
to a red heat or possibly lower in air 
the metals are quickly transformed into 
oxides. 

Manifestly to handle the metallic fila- 
ments successfully they may be heated 
only in an inert or reducing atmosphere 
as nitrogen or hydrogen or in a vacuum. 
For research and general purposes of 
investigation the writer had occasion to 
fasten lead wires to various sorts of fila- 
ments in order to measure their resist- 
ances at high temperatures. Paste for 
this purpose is not reliable and solder- 
ing is not possible. The two metals had 
to be fused. Copper, nickel or platinum 
was used for the lead wire. The leads 
could be fused to the filaments in an 
oxyhydrogen or oxy-acetylene flame but 
the filament would no longer be metallic 
but an oxide instead. They could also 
be fused in an electric arc but this did 
not prevent oxidation either. 

It was decided that the fusion must 
take place while the heated part was 
In an inert gas. Also since an electric 
arc could be controlled and operated in 
a small space it was decided to use that 
as the heating agent. Since it was for 
laboratory purposes the whole apparatus 
was very simple and inexpensive. A bot- 
tle could easily be filled with hydrogen 
and the problem then became this—to 
get the carbon electrodes and the fila- 
ment and lead wire to be fused inside 
the bottle and perform the operation of 
fusing successfully. A tall quart bottle 
of dark-colored glass was used. The 
dark-colored glass was admirable as it 
Served as a protecting screen between 
the are and the operator’s eyes. The 
bottom was cut out of this bottle by 
passing a red hot iron around it after it 
had been seratched with a file. The fila- 
ment and lead wire could be inserted 
Into the bottle now through the bottom 
and suspended in a small wooden clamp 


hear the neck or top of the bottle. The 
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bottle would set on a work bench and 
could be filled with hydrogen from a 
Kipp generator or a high-pressure tank, 
introducing the hydrogen through the 
neck of the bottle which was closed with 
a rubber stopper containing a single 
hole to admit a glass tube through which 
the hydrogen flowed. Since hydrogen is 
lighter than air the latter is displaced, 
being expelled at the bottom and the 
bottle becomes filled with a non-oxidizing 
gas. In this inclosure the filaments may 
be fused if the arc can be operated suc- 
cessfully. 

The carbons or electrodes had to be in- 


troduced into the bottle through the sides _. 


of the same. Two holes were bored di- 
ametrically opposite each other about 
midway of the height of the bottle. 
These holes were started and finished by 
means of a rat-tail file. They were just 
large enough to admit half-inch carbons 
which had been pointed or sharpened in 
order to produce an arc of small cross- 
section. Wires from a switchboard were 
connected to these carbons outside the 
bottle and the operator could by manip- 
ulating the ends outside the bottle pro- 
duce an arc on the inside. 

It was later found that lead pencils 
served better for electrodes than did or- 
dinary carbons. A lead pencil consists 
of graphite mixed with clay as a bind- 
ing agent. This so-called lead will con- 
duct electric current and is not easily 
melted, so it makes a fine electrode for 
purposes where a small are is required. 
The lead pencil is sharpened at one end. 
Near the middle a notch is cut in the 
wood laying the lead bare so that connec- 
tion can be made there with the switch- 
board. A piece of rubber tubing about 
an inch in length may be slipped over 
the pencil which is now inserted in the 
hole ground in the side of the bottle 
and the rubber tubing on the pencil ef- 
fects a close gas-tight fit between the 
pencil and glass bottle. The wooden 
sheath surrounding the lead also serves 
as an insulator so that the two pencils 
connected to opposite sides of a 110-volt 
circuit may be taken one in either hand 
without inconvenience to the person so 
doing. 

When the tips of the pointed pencils 
are brought together a small spark is 
made which can be controlled by the vol- 
tage or resistance in the circuit. The 
tiny are may be made to play on the 
tips of the filaments and wires to be 
fused together until a small bright glob- 
ule of molten metal is formed when one 
may be pretty sure that they are securely 
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fused and not the least oxide formed. 
The amount of metal melted need not be 
much bigger than a grain of sand. 

One has to be careful that the bottle 
is full of hydrogen and not a mixture of 
hydrogen and air as such a mixture may 
be explosive and is set off by an electric 
spark, but.since the explosion is not con- 
fined it is not dangerous as the gas can 
escape at the bottom and the bottle is 
simply lifted in the air a few feet and 
not damaged. 

A similar method of fusing filaments 
has been in use in some of the lamp fac- 
tories. 

—____<--¢@—______ 
Rates in San Diego. 
The San Diego Consolidated Gas & 
Electrice Company, of San Diego, Cal., 
has reduced its lighting rates, com- 
mencing September 1, about sixteen 
per cent, and its power rates from 
eleven to twenty-seven per cent. The 
new rates are as follows: 
LIGHTING. 


First 100 kilowatt-hours, 10 cents: next 
100 kilowatt-hours, 9 cents; next 100 kilo- 
watt-hours: 8 cents; next 100 kilowatt- 
hours, 7 cents; next 100 kilowatt-hours, 6 
cents; in excess of 500 kilowatt-hours, 5 


cents. 
Minimum charge of $1.00 per month per 


meter installed. 
POWER. 


First 100 kilowatt-hours, 8 cents; next 
100 kilowatt-hours, 7 cents; next 100 kilo- 
watt-hours, 6 cents; next 100 kilowatt- 
hours, 5 cents; next 100 kilowatt-hours, 4 
cents; between 500 and 1,000 kilowatt-hours, 
3 cents; in excess of 1,000 kilowatt-hours, 2 


cents. 
Minimum charge of $1.00 per horsepower 


installed. 
; Oe 


Austrian Incandescent-Lamp Trade. 

A recent consular report states that 
the exports of incandescent lamps from 
Austria-Hungary in 1909 were 565 
tons, worth $805,000, while in 1910 
they were 725 tons, worth $1,000,000. 
These exports went to markets over a 
wide area—Germany, Russia, Italy, In- 
dia, Roumania, Servia, Egypt, Mexico, 
Belgium, and the United States. 

——_ ~~ 
Large Plant in Brazil. 

By a decree of the Brazilian govern- 
ment concessions have been granted to 
a Rio de Janerio firm for the exploita- 
tion of the hydraulic power of the 
Paulo Alfonso Falls of the River San 
Francisco. 

The contract is for seventy years 
maximum, and requires a first installa- 
tion of 200,000 horsepower, increased 
up to 1,000,000 kilowatts in fifteen 
years after the inauguration of the first 
hydroelectric installation. 
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The Value of an Example in Street 
Lighting. 

A year ago two small cities in north- 
eastern Ohio were suffering from the 
same disease, chronic gloominess. To- 
day one of them has entirely shaken off 
the malady, while the other shows signs 
of convalescence. Perhaps the detailed 
symptoms of the two cases may prove 
interesting. 

Salem, a place of about 9,000 people, 
is located in Columbia County, while 
about twenty-four miles to the north of 
Salem is Warren, the seat of Trumbull 
County, a bustling city of nearly 12,000 
inhabitants. A year ago the strects of 
both Salem and Warren were lighted in 
practically the same manner, open car- 
bon ares, few and rather far between, 
being set to ‘‘rule the night’’ during the 
stated absences of the moon. Only the 
more thickly populated sections of each 
town were thus favored. 

The larger town, as it happened, was 
the first to improve its lighting condi- 
tions, and did so with a vengeance, dis- 
continuing entirely the use of the ancient 
Open arcs and replacing them by an in- 
stallation which employs metal-filament 
incandescents exclusively. To be spe- 
cific, the new lighting equipment con- 
sists of sixty cast-iron fluted columns 

each having one upright 80-candlepower 
and two pendant 40-candlepower street 
series lamps equipped with diffusing 
globes in the business section; twenty- 
two single 60-candlepower lamp stand- 
ards, similarly equipped around the cen- 


tral park ; and 620 lamps (355 of 40 can- 


dlepower, 90 of 60 candlepower, and 175 
of 80 candlepower) supported on goose- 
neck brackets attached to wooden poles 
and equipped with radially fluted re- 
flectors in the residential section. This 
system, which has been extended so as to 
illuminate the streets of Warren to the 
city limits, went into operation on June 
7, 1911, and has already attracted a 
great deal of favorable comment, not 
only locally, but nationally through the 
electrical press.) Salem still has ares. 

Hearing that the street-lighting fran- 
chise of the Salem Electrice Light & 
Power Company was about to expire, a 
committee of public-spirited Warren cit- 
izens extended to their neighbor an in- 
vitation to ‘‘ecome over and see how we 
do it.’’ The invitation was accepted, 
and resulted in what might appropri- 
ately be called a “‘street-lighting ex- 
cursion.” 


1 See ELECTRICAL REVIEW AND WESTERN 
ISLECTRICEAN, July 1, 1911, page 25. 
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On Friday, July 21, a delegation of 
more than fifty prominent residents of 
Salem, headed by the mayor and includ- 
ing members of the City Council and 
leaders in the city’s business activities, 
all of them personally and vitally inter- 
ested in municipal improvement, took a 
trolley trip to Warren for the purpose of 
inspecting its new lighting system and 
to consider informally the advisability 
of installing a similar one in their home 
town. 

The party arrived in Warren early in 
the evening and was met by the mayor, 


the president of the Board of Trade and — 


other citizens. After supper automo- 
biles were pressed into service and the 
whole delegation was conveyed east past 
the City Hospital, around the Public 
Square, via Main Street to the Erie De- 
pot, via West Market Street to the city 


limits, and return. This ride gave them 


an ample opportunity to judge of the 
efficiency of the lighting system, dem- 
onstrating not only its ornamental value, 
as shown in the center of the city, but 
also its practical value in illuminating 
even the most remote residence streets. 
To some of the visitors, who had vivid 
memories of fearsome drives along inky- 
dark suburban roads, the experience of 
spinning through the outlying districts 
of Warren over a well illuminated road- 
way that could be traced by the lighting 
units far into the distance, was both a 


pleasure and a revelation. Although 


there was no moon on the night of the 
excursion, the automobile headlights 
were used more out of deference to the 
guardians of the peace than as a neces- 
sity in driving. Many questions regard- 
ing the general features and technical 
details of the street lighting were asked 
by the visitors, and the desired informa- 
tion was furnished by members of the in- 
viting committee, who mingled freely 
with the party, explaining and describ- 
ing such points as might otherwise have 
been overlooked. 

Under the expiring contract of the Sa- 
lem Electric Light & Power Company 
with the city of Salem, the company 
maintained about 150 direct-current car- 
bon ares, on a moonlight schedule at $70 
each per annum. The are lamps have a 
rated consumption of 325 watts. Al- 
though it 1s perhaps too early to make 
definite predictions, yet as a result of the 
strect-lighting excursion of July 21, 
there is little doubt that when the con- 
tract is renewed it will be on quite a 
different basis, for the central station 
is taking a co-operative attitude with re- 
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spect to the progressive movement that 
has been started. It is strongly inti- 
mated, by those who should know, that 
Salem will ultimately have a street-light- 
ing system very similar to that of War- 
ren. ae 
Civic pride is emulative ; and in noth- 
ing is that fact more clearly evident than 
in street lighting. Minneapolis, for in- 
stance, which was one of the first cities 
to install ornamental poles with incan- 
descent lamps for street lighting on a 
large scale—before the days of the metal 
filament—has become the nucleus of a 
steadily increasing group of important 
cities that can trace the reason for their 
adoption of essentially similar systems 
back to her example. There are still 
opportunities in hundreds of regions 
throughout the country, for enterprising 
cities to become patterns unto their 
neighbors in the matter of street light- 
ing, and to secure for themselves those 
benefits in trade, adornment, protection 
and prestige which can in no other way 


be obtained at such reasonable cost or 


with such satisfactory results. 

j e a >__——_ 
Photometry of Rectilinear Light 
Sources. 

As stated in a recent number of 
Elektrotechnische Zeitschrift, mercury 
lamps and Moore tubes necessitate cer- 
tain changes in our present theories of 
photometry of rectilinear sources of 
light. 

M. Pole, the author of the article, has 
established certain formulas relative 
to illumination from such sources; he 
criticises the regular methods of cal- 
culation of light flux in that which 
concerns their application to rectilinear 
sources, and shows that figures ob- 
tained by these methods are not exact- 
ly correct. Research in this line has 
led the author to propose a new defi- 
nition of total luminous flux from a 
rectilinear source, with a new formula 
for its caleulation. 

By the aid of a somewhat long and 
involved ealculation he arrives at this 
formula: 

ẹ— mJ 
in which ® is the total flux from the 
rectilinear source; J, the luminous in- 
tensity per centimeter of the source 
measured perpendicular to the axis, 
and L its length. 

M. Pole proposes, consequently, to 
define the expression **/Z as the total 
flux. and to take this unit as the basis 
of comparison for the photometry of 
rectilinear light sources. 
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ILLUMINATION OF THE WORLD'S 
‘LARGEST TRANSMISSION. 
GEAR FACTORY. 


BY ROSCOE SCOTT. 


' When the first practical chainless 

safety bicycle was placed upon the 

manket, the event was proclaimed as 

denoting a distinct advanee in the de- 

«a `  gign and manufacture of accurate, dur- 
able gears for power transmission on 

vehicles. Vastly more numerous, va- 
ried and exacting uses for gears have 

come into existence with the develop- 


ment of the motor vehicle and the 
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axles are also made in this establish- 
ment. 

As shown in Fig. 1, the factory is of 
fireproof, reinforced-concrete construc- 
tion, and contains nearly two acres of 
floor space. The main thought carried 
out in the design of the structure was 
to secure efficiency—space-efficiency, 
material-efficiency, time-efficiency, man- 
efficiency. The large heating ducts, 
for instance, were run up outside of the 
building, so as not to waste manufac- 
turing space, and it needs but à glance 
at the exterior view to prove that the 
industrial value of daylight was real- 
ized in the laying out of the windows. 
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FIG. 1.—EXTERIOR VIEW OF FACTORY. 


growth of the automobile industry, so 
that today the making of transmission 
gears gives employment to an army of 
skilled workmen, The artificial illumi- 
nation of the largest factory devoted 
to this business may be of some interest 
to illuminating engineers. . 

The so-called ‘‘selective type trans- 
mission,” using gears that are slid in 
and out of mesh is in much more ex- 
tensive use for automobiles than is the 
‘Planetary type transmission,’’ and ac- 
cordingly the output of gears for the 
former type is very much greater. 
While there are large gear works in 
Marseilles, France, and in various other 
cities both here and abroad, the world’s 
largest manufactory of sliding trans- 
mission gears is said to be the new 
Plant of the Brown-Lipe-Chapin Com- 
Pany at Syracuse, N. Y. Bevel gears 
for the transmission of power to rear 


It is with the artificial lighting, how- 
ever, that we are primarily concerned 
here. 

Advantage was taken of the oppor- 
tunity afforded by new construction to 
install at minimum cost a sufficient 
number of wiring outlets for all proba- 
ble future needs. A difficulty frequent- 
ly met with in old factories in remodel- 
ling lighting installations .that were 
originally designed for are lamps, is 
that the outlets are spaced many times 
too far apart to permit of a satisfac- 
tory distribution of light with the com- 
mercial units now available, and radi- 
cal changes must be made in the spac- 
ing, if units of moderate intensity are 
to be used. Too often the owners will 
not consent to such changes, and single 
lamps or clusters of extremely high 
candlepower are hung up at the exist- 
ing outlets where they never were in- 
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tended to be seen. Even where open- 
mil] wiring is installed, as in this gear 


factory, the addition of outlets after 


the construction is completed would or- 
dinarily involve considerable more ex- 
pense than is required to provide a 
sufficient number in the beginning. 
Throughout the Brown-Lipe-Chapin 
building the outlets are spaced in 
squares, 11 feet 6 inches apart. As a 
matter of fact, experiments were tried 
with flaming-are lamps and with high- 
candlepower incandescent shop clusters 
before it was finally decided, on recom- 
mendation of the Engineering Depart- 
ment of the National Electric Lamp 
Association (which was called into con- 
sultation by the Sterling Electrical 
Manufacturing Company), to adopt as 
the lighting unit the single 100-watt 
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FIG. 2.—DISTRIBUTION CURVE OF LIGHTING 

UNIT, l 
metal-filament lamp with radially-flut- 
ed reflector. 

The lamps are operated in multiple 
on 110 volts alternating-current and 
are controlled by group switches. En- 
ergy for lighting and group-drive mo- 
tors is purchased from the Syracuse 
Lighting Company, which receives it 
at high tension from Niagara Falls. On 
account of the low price paid for ener- 
gy, the saving in electricity bills was 
only a minor reason for the use of met- 
al-filament lamps in this installation, 
the chief reason being their adaptabil- 
ity to the illumination requirements. 

The lighting equipment is installed 
according to a uniform scheme 
throughout the building, the 100-watt 
clear Mazda lamps being suspended at 
a height of about 8 feet 6 inches above 
the floor and spaced 11 feet 6 inches 
apart. Each lamp is provided with a 
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radially-fluted reflector sixteen inches 
in diameter, of the type known as FEC- 
100. The characteristic distribution 
curve of such a unit, as determined by 
a photometric test where readings 
were taken every ten degrees from na- 
dir to zenith in a mean vertical plane, 
is shown in Fig. 2. The curve, as will 
be noted, is widely extensive. Enough 
light 1s emitted in directions above the 
horizontal to facilitate the repairing, 
adjustment and oiling of shafting, belts 


FIG. 3.—-LATHE ROOM. 
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than that of the lamps, will give some 
idea of the effect of the illumination in 
the various rooms as regards the qual- 
ity of revealing detail and the lack of 
sharp, objectionable shadows. It is im- 
possible in a reduced half-tone engrav- 
ing to do full justice to the photo- 
graphs, and the experienced eye will 
make allowances for this fact. 

The photograph of the lathe room on 
the first floor, reproduced in Fig. 3, 
was taken at about 7:45 p. m., accord- 


FIG. 5.—GEAR-CUTTING ROOM. 


and pulleys placed near the ceiling. 
Most of the machinery is entirely auto- 
matic in operation, so that a fairly high 
general illumination answers every 
purpose save in certain places where 
a strongly localized light is required at 
intervals for the setting of internal 
parts of the machines. In such cases, 


portable lamps are used for the set- . 


ting, which in many cases need 
not be altered for days at a time. 

The accompanying series of pictures, 
whieh were taken by no other light 
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tension cords or portable lamps are 
used, the general illumination being 
sufficient for every detail of the work, 
and giving a daylight effect which no 
possible amount of concentrated light- 
ing could produce. The lamp bulb in 
the foreground was unscrewed before 
the picture was taken, in order to pre- 
vent excessive halation on the photo- 
graphic plate. 

Fig. 5, taken on the third floor, rep- 
resents the largest installation in the 


FIG. 6.—DRILL-PRESS ROOM. 


ing to the witness of the time-clock 
in the original picture. Piles of uncut 
bevel gears are seen at the right, and 
piles of gear-housings at the left. In 
the original print the metal chips on 
the floor, under the lathes as well as 
in the aisle, can be seen with great dis- 
tinetness. 

A section of the largest installation 
of Jones & Lampson automatic turret 
lathes existent in a single building in 
the world is shown in Fig. 4. It is on 
the second floor. In this room no ex- 


world of Gleason ‘‘generators’’ or gear- 
cutting machines, but from an illumi- 
nating standpoint the most noteworthy 
fact about the machines is that their 
gauges are graduated in divisions cor- 
responding to one ten-thousandth of an 
inch movement of the tool. One por- 
table lamp on an extension cord is pro- 
vided for every four machines and is 
used by the operators in the close 
work of setting these gauges. 

The drill-press room, on the fourth 
floor, shown in Fig. 6, calls for but lit 
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tle comment. The general lighting 
suffices for all requirements, the press- 
es being so located with respect to the 
lamps that it is impossible for an: oper-. 
ator to be handicapped by his shadow 
falling across the work. In the grind- 
ing room, also on the fourth floor, a 
number of lamps on drop cords have 
been provided in order to give the lo- 
ealized lateral distribution of light 
wanted for internal grinding. 

A casual inspection of the pictures 
might lead one to criticise this installa- 
tion on the score of glare, but as a mat- 
ter of fact the lamps are placed at such 
a height that no trouble of such a na- 
ture is experienced; moreover, the op- 
erators’ eyes are much more likely to 
be upon the work on hand than to be 
roaming about the ceiling. Glare be- 
comes a real source of inconvenience 
and discomfort in some factories of this 


CHICAGO PARK FRONTAGE. 
Arc Lamps 96 Feet Apart on Low Posts. 


kind, where the machinery is lighted— 
or to put it more accurately, the gloom 
18 speckled—by sparsely distributed 
lamps of low eandlepower, hung at 
about the level of the mechanics’ eyes. 
The Brown-Lipe-Chapin Company is to 
be congratulated on having no ‘‘hor- 
rible example’’ of this sort throughout 
its modern plant. 

The illumination of the world’s larg- 
est transmission-gear factory is a fair 
Indication of the increasing use of met- 
al-flament lamps for exacting condi- 
tions in industrial lighting; it is fur- 
ther an indication of the co-operative 
attitude taken with regard to illumi- 
nating engineering problems by one of 
the prominent incandescent-lamp com- 
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panies of this country; and finally, it 
indicates the increasing stress that is 
being laid on scientific illumination by 


_wide-awake manufacturing concerns. — 
‘It has been stated by officials of the 
factory if question that the efficiency 


of the night force is more than ninety 
per cent of that of the day force, and 
this unusually high percentage is at- 
tributed, in part at least, to the excel- 
lent lighting conditions. 
9+ 
Park-Front Lighting: A Contrast. 
Among the vexatious problems in 
any system of lighting which covers a 
variety of conditions, is that of light- 
ing the parts that are ‘‘betwixt and 
between,’’ for whenever there is a dif- 
ference either in the lighting units 
adopted for adjoining sections or in 
their arrangement, there must be an 
overlap between the two. Thus in the 
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for the street lighting being placed 
along the opposite curb where they 
would not effectively distribute their 
light across the park walks. 

The result is that the two lighting 
systems resolve themselves practically 
into means for lighting both walks, 
leaving the roadway as well as the 
park proper (excepting a narrow strip 
alongside the park walk) rather poorly 
illuminated. 

On the other hand, the Russian prac- 
tice of placing flaming are lamps at the 
center of the roadway on much higher 
posts offers good lighting for both the 
street and the sidewalks. It also makes 
the adjoining portions of the park 
bright enough to be.safe and attract- 
ive. Very likely the fact that the 
parks and the streets at Warsaw are 
under common control may account for 
the difference, as the two sets of lamps 


STREET IN WARSAW, RUSSIA. 
Flaming Arc Lamps on Tall Trolley Poies. 


ease of park frontages there usually is 
a broad walk with no buildings to re- 
flect the light of the street lamps or 
possibly to aid in lighting the walks by 
the rays from window and sign lamps. 
In that case, should the street lights be 
depended upon for lighting these park- 
front walks also, or should the walk 
be treated as if it were a separate 
street, requiring additional lighting 
units? 

Both plans are depicted by the illus- 
trations herewith, which show a strik- 
ing contrast between the lighting 
methods in vogue in prominent Ameri- 
ean and European cities. At Chicago 
the walks have been treated to a sep- 
arate system of arc lamps, those used 


shown in the Chicago picture are sup- 
plied by two bodies supported by sep- 
arate taxes. If so, the need of a more 
unified scheme of lighting ought at 
least to warrant a revision of the 
methods so as to make the results com- 
pare more favorably with this example 
of European practice. 
—_2--- oe ———__ 
The Production of Aluminum. 

The development of the aluminum in- 
dustry has been unusually rapid, the 
world’s production having risen from 
11,000 metric tons in 1905 to 34,000 
metric tons in 1910. The distinctive 
feature about the aluminum trade ig 
that it is in the hands of only ten eom- 
panies. : 
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Unquestionably the most successful 
meeting in the history of the Pennsy)- 
vania Electric Association was the 
fourth annual convention held at Ex- 
position Park, Conneaut Lake, Pa., 
September 5, 6, 7 and 8. The regis- 
tration on the first day was somewhat 
over 245, which considerably exceeds 


that of the last meeting. Exposition: 


Park is a summer resort noted through- 


out the state of Pennsylvania, and every 


facility for providing enjoyable enter- 
tainment features was at hand. The 
final registration was 305. 

The convention was opened on Tues- 
day evening at 8.30 p. m. by a recep- 
tion tendered to President Granger 
and the other officers, this being fol- 
lowed by a dance. The formal opening 
toak place Wednesday morning shortly 
after 9 a. m., when the President called 
the meeting to order, and started the 
routine business. After calling for a 
vote on a motion to dispense with the 
roll call and the reading of the min- 
utes, President Granger delivered the 
annual address. 

He briefly reviewed the work that 
has been accomplished by the Associa- 
tion during the past year, emphasizing 
particularly the remarkable increase in 
membership. In 1910 there were 492 
members, while at the beginning of the 
1911 convention there are a total of 
954 members, showing a gain of over 
100 per cent. He referred to. the re- 
port of the Committee on By-Laws, sub- 
sequently presented before the conven- 
tion, which radically changes the re- 
quirements for membership and is in ac- 
cordance with the membership require- 
ments of the National Electric Light 
Association. Mr. Granger also referred 
to the action of the Executive Commit- 
tee of the National Electric Light As- 
sociation in discontinuing the practice 
of making chairmen and presidents of 
the Geographic Sections ex-officio mem- 
bers of the Executive Committee of the 
parent body. He spoke briefly of the 
bills that had been introduced in the 
legislature affecting public-utility oper- 
ation, and urged that all member com- 
panies take an active interest in and 
co-operate with the officers in this re- 
spect. 

In conclusion, President Granger 
commended the work of the various 


committees, referring particularly to 
the work of the Program Committee, 
commending it for having printed and 
distributed, ten days in advance, all pa- 
pers and reports of Committees, pre- 
sented at the convention. This action, 
he stated, was without precedent in 
state electric-light associations. 

W. C. Anderson as a member of the 
Program Committee, presented a brief 
report; this being followed by the re- 


port of the Executive Committee by 


R. S. Orr, vice-president of the Associa- 
tion. Mr. Orr reported that six meet- 
ings of the Committee were held during 
the year at which the routine business 
was taken up. Action on two matters of 
importance was reported in detail. The 
first was the acceptance of an invita- 
tion extended by the Electrical Exhi- 
bition Company of Philadelphia to the 


_ Pennsylvania Association to attend the 


Philadelphia electric show and on a day 
set aside for this purpose, called Penn- 
sylvania Electric Association Day. 
The second, was the filing of the pro- 
test regarding the action of the Na- 
tional Electrice Light Association re- 
ferred to in President Granger’s ad- 
dress. 

The report of the secretary-treasurer, 
which was then presented, showed the 
Association to be in a sound financial 
condition. The President appointed an 
Auditing Committee, consisting of W. 
C. Anderson, H. S. Orth, and W. R. 
Ottey, to certify this report. 

In the report of the Membership 
Committee, which was then presented 
by Chairman R. S. Orr, the methods of 
securing new members, which, during 
the year just ended, have met with 
such marked success, were outlined. 
The state was first divided into geo- 
graphical sections, and a member of 
the Committee appointed a supervisor 
of each section. A form letter: was 
sent to each company in the state not 
already a member, and this was fol- 
lowed up by a personal letter and 
calls, when practicable, by the various 
supervisors. 

At this point President Granger ap- 
pointed a Nominating Committee, con- 
sisting of Thomas Sproule, W. A. Don- 
kin, and. H. N. Spencer. Chairman 
George B. Muth, of the Entertainment 
Committee, then called attention to the 


various entertainment features sched- 
uled. 


The report of the Committee on By- 
Laws was then read by L. H. Conklin, 
chairman. The only change of any 
note is that affecting the requirements. 
for membership, as previously men- 
tioned, in connection with the Presi- 
dent’s address. The new law provides 
for Class A, B, D and E members, and 
is similar to the By-Laws of the Na- 
tional body with the exception of that 
no Class C members are provided for. 

The report of the Lamp Committee 
was then, in the absence of the Chair- 
man, read by H. M. Simkins, of Phil- 
adelphia. An abstract of this report is 
given herewith. 


REPORT OF LAMP COMMITTEE. 


This report presents in a concise manner 
a general resumé of the lamp situation, to- 
gether with the compilation of the answers 
received from a number of companies to a 
set of questions sent out by the committee, 
in an effort to obtain some information which 
might be of value to the members. The 
tendency of lighting companies during the 
past vear has been to replace carbon lamps 
with Gem lamps, as a free renewal lamp, 
and supplement Gem lamps with Mazda, a 
charge being made for the latter depending 
upon the policy of the different companies. 
The Gem lamp seems to be the logical lamp 
to replace carbon lamps. Its nominal eff- 
ciency is 2.5-watts per candle with the 
same life as a carbon lamp at 2.97-watts per 
candle. This means. twenty per cent in- 
creased candlepower for the same wattage 
consumption. The Gem lamp is available 
in sizes 50, 60. 80 and 100 watts, and it may, 
therefore, readily replace carbon lamps of 
equivalent wattage, thereby maintaining the 
present revenue, or may replace carbon lamps 
of equivalent candlepower where it is de 
sired to effect a saving to the customer. A 
very flexible manner of substituting is there- 
fore possible by which central stations may 


- bring about any desired result. Experience 


has shown that where lighting companies 
have encouraged and at the same time con- 
trolled the general use of the Mazda lamp a 
marked improvement in new business, old 
business and relations with the customer has 
been the result. Within the past year the 
construction of the Mazda lamp has changed 
considerably; the filament is of drawn-wire 
tungsten, and instead of being composed of 
a number of hairpin loops, joined together 
in series, it is continuous, and therefore 
not subject to the variations in size which 
were apt to occur with the pressed filament. 
The loop ends of the draw-wire filaments 
are not narrow and pointed, but are wide 
and well rounded, overcoming the tendency 
to interlock or short circuit. The drawn- 
wire filament appears to be stiffer at oper- 
ating temperatures, and does not sag as 
does a pressed filament, and there is, at time 
of installation, less lability of the lamp 
being broken by rough handling. Mechan- 
ical tests have demonstrated that at any pe 
riod during its life the drawn-wire filament 
is several times stronger under similar con- 
ditions than the old pressed-filament lamp. 
and the commercial scope and value of the . 
Mazda lamp has been vastly increased by 
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the use of drawn-wire filament. It has now 
become the practice to rate all carbon, Gem, 
Mazda and tantalum lamps for commer- 
cial circuits on a wattage basis. The term 
“candlepower.” originally used in the car- 
bon lamp, was a much abused term in that 
different light sources gave diffcrent candle- 
powers in different directions, and it was 
always necessary to state in what manner 
this candlepower was measured. Also, 
considering an incandescent lamp as an 
energy-consuming device on which the cost 
of operation was usually based on the watt- 
age consumed, the “wattage” method of rat- 
ing seems to be the most desirable. To ob- 
tain the candlepower it was then simply 
necessary to divide the wattage of the lamp 
by its efficiency in watts per candle. ‘The 
standard line of lamps in all classes for the 
110-volt range has been labeled with a 
“three voltage label.” With the advent of 
the high-efficiency lamps commercial practice 
has been profoundly modified, and with the 
possibility of these lamps being made more 
efficient in the future it is necessary for the 
centra] station to adopt policies, programs 
and methods which will not only take care 
of the lamp situation at present, but which 
will provide for any increase in efficiencies 
in the months and years to come. 

R. S. Orr, of Pittsburgh, opened the 
discussion, calling attention to the great 
volume of business that has been ob- 
tained since the advent of the high-ef- 
ficiency units, that could not have been 
obtained with the carbon lamp. He 
said that, in view of the progress that 
has already been made, he looked for- 
ward to the time when electric lighting 
will be used exclusively. 

H. Harris asked if tests, carried on 
by the Lamp Committee, had deter- 
mined the recommendation of the 
drawn-wire filament to the exclusion 
of the pressed filament. H. M. Sim- 
kins said that the Committee only 
meant to convey the idea, the drawn- 
wire filament of continuous type had 
greater strength than the hairpin type 
of filaments. 

W. L. Mason also spoke on this ques- 
tion, pointing out that the mechanical 
Strength of the drawn-wire filament is 
about five times greater than that of 
the pressed filament. He said, however, 
that after a period of 100 hours burn- 
ing both types show a crystallization, 
Which is even more marked in the 
Pressed filament. 

E. F. McCabe said that his experi- 
ence has been disappointing, so far as 
the drawn-wire-filament lamps are con- 
cerned. In practically all of the installa- 
P he has made, they show a greater 
ensile strength when used, but blacken 
and break just as quickly as the older 
types. 

i H. N. Müller said that, in the per- 
aa of the drawn-wire and pressed- 
‘ ao lamps, the manufacturers have 
ndoubtedly obtained greater mechan- 


ical strength, but the chemical defects 
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are responsible for the blackening in 
just as great a degree as heretofore. 

Secretary Rickert called attention to 
an installation of tungsten sign lamps 
in which the breakage was excessive. 
He found that by reducing the period 
of outage, and slightly reducing the 
voltage, this trouble was practically 
eliminated. 

H. N. Miiller, in connection with 
Secretary Rickert’s discussion, called 
attention to the practice of railway 
companies, using low-voltage lamps in 
maintaining some current in all lamps 
and not allowing the filament to cool 
and thus become brittle. 

E. F. McCabe asked if the cost of 
installations of low-voltage lamps in 
connection with step-down transform- 
ers was justified. In replying to this 
Mr. Müller said that the operating ef- 
ficiency and the general satisfaction 
given by such an installation certainly 
justified the cost. 

In concluding the discussion on this 

report, E. B. Greene described an in- 
stallation of excess indicators in con- 
nection with twenty-five-watt tungsten 
lamps, which was very unsatisfactory. 
To overcome the excessive breakage 
due to this installation lamps rated at 
eight volts over the voltage of the line 
were used with gratifying results. 
. The report of the Steam Heating 
Committee was then presented by M. 
J. Fogarty, who also read the paper 
entitled ‘‘Central Station Heating’’ by 
E. J. Kiefer. 


STEAM HEATING. 


The report of the Committee on Steam 
Heating is very brief but is supplemented 
with a paper on the same subject by E. J. 
Kiefer. The report states that it is a very 
difficult matter to procure data from heat- 
ing companies, as there seems to be a great 
unwillingness to divulge information. Re- 
garding the question of rates, it is felt that 
it would be impracticable to advocate a 
uniform rate, but the Committee has ob- 
tained the prevailing rate charged by at 
least one hundred companies in this and 
ether states, and find that the average is 
about forty-five cents per one thousand 
pounds of condensation. If it is desired to 
keep thorough and accurate records, mem- 
ber companies might be benefited to a con- 
siderable extent by obtaining the blanks 
furnished by the American District Steam 
Company, who have made a very thorough 
study and analysis of this subject. 


The paper by Mr. Kieter presents five 
factors to be considered when establishing 


a heating system. These are (1.) the rela 


tive quantities of steam required for power 
and for heating; (2.) the length of the heat- 
ing season; (3.) the type of the engine used; 
(4.) the steam pressure at the boilers: and 
(5.) whether the plant under consideration 
is entirely new, or whether the adoption of 
an old heating system to a new plant is in- 
volved. The first use to be made of exhaust 
steam is the heating of the feed water, thus 
effecting a constant saving both summer 
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and winter. This is done without materi- 
ally increasing the back pressure on the en- 
gine. Under ordinary conditions about one 
sixth of the steam supplied, or more nearly 
one fifth of the exhaust discharge from the 
engine, can be used in this way. It can 
be assumed in average practice that about 
eighty per cent of the steam supplied to an 
engine is discharged in the form of exhaust 
steam at a lower pressure, the remaining 
twenty per cent being partly converted into 
work and partly lost through cylinder cog- 
densation. Therefore the actual steam 
available for steam heating is 64 per cent of 
the steam delivered to the engine. As all 
central stations, in order to be successful, 
must be operated on a dividend-paying basis, 
it is most necessary to keep operating ex- 
penses at a minimum, at the same time 
maintaining rates that are commercially fair. 
Assuming that the operating expenses are 
at a minimum, and that the company is not 
on a dividend-paying basis, the rates must 
be raised. However, in the majority of 
cases it is possible to very materially de 
crease operating expenses by carefully ana- 
lyzing the efficiency of the boiler plant, the 
efficiency of the engines and the condition 
of the 3team or hot-water pipes installed 
in the station. If it is a combination plant, 
the advisability of making a change in the 
plant should be carefully considered. The 
flat-rate system is inherently wrong, since it 
does not encourage economy or efficiency of 
operation by the consumer. It will obvious- 
ly be of advantage to a central-station com- 
pany to advocate a system of charges which 
will encourage economy and efficiency of 
operation on the part of the consumer by 
giving to the consumer a goodly portion of 
the pecuniary benefits arising from the use 
of such economical methods. The consumer 
may not realize the possibility of making 
these economies, and, due to his ignorance 
may be in a state of chronic discontent. Ad- 
vice as to the proper method of economiz- 
ing, and a rate system which will make it 
worth his while, will in time convert him 
from a position of indifference to one of en- 
thusiasm. Heating companies at present 
favor the use of a meter which measures the 
condensation from the various radiators and 
pipes throughout the building. For this 
condensation a price usually about one- 
tenth the cost per ton of anthracite is made 
for each 1,000 pounds of condensation 
measured. On this basis it is assumed that 
the maximum efficiency of the ordinary iso- 
lated private plant would be an evapora- 
tion of five pounds of water per pound of 
fuel, in which case a ton of fuel would pro- 
duce 10,000 pounds of steam. 


L. H. Conklin opened the discussion 
on this report by asking for experi- 
ences of members in using meters on 
the vacuum return system. E. F. Me. 
Cabe, in reply, said that he had col- 
lected data on this subject about six 
years ago. He wrote to over 200 cen- 
tral-station heating companies and all 
replies indicated that none were return- 
ing the water of condensation to the 
plant. 

J. E. Pyle spoke of the trouble that 
he has encountered in connection with 
the use of meters. They have to be 
cleaned, inspected, and adjusted annu- 
ally, and, in atmospheric systems of 
heating, the meters frequently have to 
be adjusted for each particular install- 
ation. 

W. J. Kline, referring to Mr. Conk- 
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-lin’s question, said that most meters in 
use are on gravity systems. The older 
-types of condensation meters gave a 
great deal of trouble, as outlined by 
Mr. Pyle; the newer types as now being 
brought out by the manufacturers are 
giving very little if any trouble, with 
the exception of the periodic cleaning, 
which Mr. Kline said was a necessary 
evil. Regarding the use of meters in 
general, he said that the failures in 
-gteam-heating plants could invariably 
be attributed to the flat-rate system of 
charges. 

E. H. Davis asked if heating plants 
are considered a financial success. Mr. 
Pyle replied to, this question in the af- 
firmative, stating that the Company 
with which he was connected, earned 
$18,000.00 last year, which amount cov- 
ered the coal bill, water bill, boiler- 
house labor, and all repairs on the en- 
tire steam equipment. He said that 
this compares very favorably with a 
gas-producer electric plant, which is 
recognized to be the most economical 
under certain conditions. Other ad- 
vantages of central-station heating, 
enumerated by Mr. Pyle, were that real- 
estate values along the lines of the 
heating mains increased fully twenty 
per cent during the nine years this sys- 
tem has been in operation, and also 
that the central-station company has a 
stronger foothold in its locality, due to 
the combined commodities furnished. 

In reply to a query D. T. Campbell 
sgaid that his company has taken over 
three live-steam plants and changed 
them over to exhaust steam, this in ad- 
dition to the three plants previously 
maintained by the company. He said 
that, while no figures can be given at 
present, encouraging results were 
looked for in the near future. 

R. S. Orr inquired if any tests were 
available as to losses in distributing 
mains. He asked whether losses were 
constant for the various sizes of pipe, 
and for various conditions of soil. W. 
J. Kline stated that he knew of no com- 
pany in Pennsylvania which had made 
such tests, but that accurate data on 
this subject was available from several 
western companies operating steam 
heating plants. He added that there is 
no definite rule for accounting for loss 
in mains, but stated that stations 
should be able to account for seventy 
per cent of the steam passing through 
the station meter. 

THURSDAY SESSION. 
The session on Thursday morning 
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was called to order by President Gran- 
ger at 9:00 a. m., and the paper by A. 
M. Dudley, entitled ‘‘Motors’’ was 


taken up. An abstract is given here- 
with. 


MOTORS. 

This paper is an elementary treatise of 
the fundamental principles of alternating 
and direct-current motors, together with a 
brief theoretical discussion on motor-start- 
ing and controlling devices. The paper is 
divided into three general] parts, the first 
treating of constant-speed motors, the sec- 
ond of adjustable-speed motors and the third 
of varying-speed motors. Wiring diagrams 
of the various types of machines coming 
under these heads are presented and dis- 
cussed, together with characteristic curves 
of these motors showing the condition un- 
der which each type operates. The paper 
concludes with a brief summary of the most 
suitable applications for each type of motor. 
One important point emphasized in the pa- 
per is that the best motor for general serv- 
ice is one in which all the conditions are 
nicely compromised and the motor starts 
well and runs well. This condition should 
be demanded instead of excellence in any 


one or two features with a sacrifice of the 
others. 


W. L. Robertson asked what the ad- 
vantage or disadvantage was of using 
high-speed motors with great speed re- 
duction or low-speed motors with low- 
er speed reduction. Mr. Dudley ex- 
pressed the opinion that it was better 
practice to adhere to motors of mod- 
erate speed, with a conservative ratio 
of reduction 

E. F. McCabe, referring to Mr. Dud- 
ley’s statement that the no-voltage-re- 
lease feature was not essential in motor 
control, asked if he did not advise 
using a no-voltage release on motors 
used on .2,200-volt circuits. In reply, 
Mr. Dudley said that as far as injury 
to the motor itself 1s concerned, there 
would be no danger. 

At this point John F. Gilchrist, pres- 
ident of the National Electrice Light 
Association, arrived, and delivered a 
very excellent extemporanecous address 
on the functions of the National Elec- 
tric Light Association. Mr. Gilchrist 
first congratulated the Pennsylvania 
Electric Light Association on its large 
membership, and on the excellent at- 
tendence at the Convention. 


Likening the relation between the Na- 
tional body and the geographical sections to 
the United States government with the in- 
dividual states. Mr. Gilchrist said that the 
primary function of the N. E. L. A. is the 
protection of the central-station industry by 
a closer union of the companies engaged in 
the business. The next important function 
is the development of the business itself as 
exemplified by the various conventions and 
meetings that are held. He said that owing 
to the rapidly changing conditions in the 
electrical industry, and also to lack of time 
on the part of the leaders in the industry, 
the majority of text books on electrical sub- 
jects cannot be applied to central-station 
conditions as they exist today. The infor- 
mation that the members obtain from at- 
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tending conventions is of the greatest value 
and the printed transactions of meetings 
form the highest character of electrical lit- 
erature. The third function mentioned by 
Mr. Gilchrist is the serving of the company 
membership by acting as a clearing house 
for all information that the members de- 
sire. The fourth function is that of pre 
serving the records and literature of the 
industry. Mr. Gilchrist explained that this 
feature would be appreciated more fully in 
later years. He said that the tendency of 
companies starting in business is to fail to 
keep records which later might have proved 
very valuable. This situation was found to 
be the case in the Commonwealth Edison 
Company of Chicago, who at the present 
time is preparing a history of its business, 
and finds data on its early business very 
meager. Speaking in general terms of the 
relation between the National association 
and the state associations Mr. Gilchrist said 
that the latter should be supreme in all lo- 
cal matters. He said that in the future un- 
doubtedly the best work will be done by 
the various state associations. He looks 
forward to tne time when the membership 
of the organization will be double or triple 
that at present, when it will be impossible 
to hold conventions as at present. One of 
the greatest functions in the state associa 
tions will be the bringing out of the able 
men in the industry, also company sec- 
tions, the establishment of which Mr. Gil- 
christ strongly urged, will bring out the 
able men in the various companies. Speak- 
ing of the size and influence of the Na-, 
tional Electric Light Association, Mr. Gil- 
christ said that practically five per cent of 
the total population of the United States de 
pended for their livelihood upon the elec- 
trical industry. A large proportion of these 
people are represented in the N. E. L. A., 
so that an idea may be gained of its in- 
fluence. This influence is held ready to 
protect the central-station company together 
with the enormous financial backing that 
it represents. In conclusion Mr. Gilchrist 
referred to the coming convention in Seat- 
tle that is to be held in May of 1912, and 
urged that the Pennsylvania Electric Asso- 


ciation send a large representation to the 
meeting. 


. A rising vote of thanks was tendered 
Mr. Gilchrist for his presence at the 
convention, and his interesting address, 
following which the paper by P. H. 
Bartlett, entitled ‘‘Service Connec- 
tions,’’ was presented. 


SERVICE CONNECTIONS. 


This paper treats at some length the prac - 
tice of the Philadelphia Electric Company in 
the matter of service connections, present- 
ing throughout the text extracts. of rules 
and requirements of a company operating 
in Pennsylvania. Underground service is 
first discussed. 

The question of terminating undergreund 
service in vaults or extending them through 
the vault and terminating them just inside 
the building line. should be given some con- 
sideration. If no vault existed, the com- 
pany would naturally carry the service 
through the main foundation wall and is. 
therefore, in a sense, not put to any ad- 
ditional expense. Vaults are usually an un- 
desirable location for meters on account of 
dampness, lack of ventilation, and also be 
cause of the fact that they are frequently 
used for coal, ashes or rubbish. It is, there 
fore, advisable to carry the service cable 
directly through the vault and install the 
service switch inside the building, and this 
practice will, no doubt, be endorsed by any 
underwriters or other inspection boards, 
providing that the service cable is protected 
by duct where this is deemed necessary. 

Complete specifications are given for un- 
derground service and for general systems 
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of distribution. Regarding location of me- 
ters, the author states that the meter loca- 
tion is a question which has excited con- 
siderable discussion in the past, and re 
garding which there still exists some rather 
widely divergent views. Some meter en- 
gineers contend that the attic or upper floor 
is the most desirable location that could be 
obtained, and that the cellar or basement is 
the most undesirable location, due to the fact 
that any dampness, if it exists, will be found 
there. This view of the matter is probably 
true, if we consider the meter only, although 
‘experience with some 20,000 meters located 
in cellars and a like number located on the 
upper floors would indicate that there is no 
appreciable difference in the cost of main- 
tenance. There are many points other than 
the meter as a meter, however, which must 
be considered, some of which have already 
been reviewed, and there is one very im- 
portant point namely that the meters should, 
under no circumstances, be installed in any 
location where the visits of the meter read- 
ers or testers will be apt to cause the least 
-annoyance to the consumer. 


There being no discussion, the paper 
by Professor J. P. Jackson, of the 
Pennsylvania State College, on ‘‘The 
Preservative Treatment of Poles and 
‘Crossarms,’’ was read. This paper is a 
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ing the requirements of a high-grade pre- 
servative, would at the same time be fair 
to the manufacturer and provide material 
no more expensive than the best grades now 
on the market. (3) A method of analysis 
which would insure compliance with the 
specifications. Specifications are then given 
for coal-tar creosote oil and method of 
analysis; specifications covering mixed oils 
and methods of analysis; and specifications 
covering water-gas tar creosote oil. Under 
methods of treatment the high-pressure 
treatment, two open-tank treatments and 
the brush treatment are described, also the 
appliances. Regarding cost the following 
deductions are drawn from the body of this 
discussion: (1) Proper cutting and season- 
ing of poles prepares them for preservative 
treatments and reduces their weight in 
transportation; (2) Preservative treatment 
is profitable financially, particularly so for 
the softer woods; (3) Preservatives enable 
the use of the less expensive timbers; (4) 
The size of treated poles may be determined 
upon strength with less reference to the 
question of decay; (5) The best preservative 
material is apparently coal-tar creosote, and 
is probably the most economical in the end. 
This is not intended to exclude the use of 
other preservatives under special conditions 
or where creosote oils are unavailable; (6) 
The high-pressure process is the most thor- 
ough. It, however, requires treatment of the 
whole pole and is therefore more expensive. 
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the brush treatment is not of much 
value. | 

E. F. McCabe suggested that it would 
be more feasible for the pole dealers 
themselves to erect and maintain large 
treating plants so that the central-sta- 
tion companies could buy the treated 
poles. The first cost of open-tank 
plants is too high for the average elec- 
tric company. 

E. B. Greene referred to an installa- 
tion of poles that had been made in 
Bellefonte some twenty-six years ago, 
the poles still in good condition. He 
said that some were treated with boiled 
linseed oil and charcoal made from wil- 
low, while others were treated with gas 
tar. At present all poles are treated 
with dead oil applied by the brush 
method. 

J. H. MacDonald, of the Pennsylva- 
nia Railroad, said that this company 
has, in recognition of the importance of 
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criticism of the report of the National 
Electric Light Association committee 
on this subject, and is embodied in the 
report of the Pennsylvania Association 


‘Committee on Overhead Line Construc- 
tion. 


PRESERVATIVE TREATMENT OF POLES AND 
CROSSARMS. 


This paper gives a brief summary of what 
represents the most useful knowledge con- 
cerning the preservation treatment of poles 
and cross arms, much of the data being ab- 
stracted from the pamphlet of the National 
Electric Light Association on this subject. 
The subject of seasoning is considered first, 
the author giving the directions for the 
most approved methods. Insects and causes 
of decay in timber are explained and meth- 
ods of overcoming tne difficulties in this 
Connection pointed out. Under classes of 
Preservatives, all methods known for pre- 
Serving timber are enumerated. The pri- 
mary objects to be obtained are: (1) The 
choice of the best preservative for the pro- 
tection of poles and cross arms obtainable 
at a cost commensurate with its service. 
(2) Specifications which, while fully cover- 


It is also frequently unavailable; (7) The 
open-tank process is quite efficient and small 
plants can be erected at comparatively little 
expense; and (8) The brush process, where 
the more efficient methods are unavailable, 
is advisable. Gains, roofs and other cross 
cuts, where not otherwise treated, should 
have applications of the hot creosote oil by 
the brush process. 


Thomas Sproule opened the discus- 
sion, calling attention to the high cost 
entailed in installing and maintaining 
preservative plants. In Philadelphia 
all poles have been given the brush 
treatment, but as this was only started 
three years ago no results are as yet 
available. 

W. C. Sharp said that poles are treat- 
ed in Pottsville to a distance of eight 
feet from the butt. Here also no re- 
sults are available. H. N. Müller called 
attention to the cost of maintaining 
open-tank plants where two or more 
pole yards are used by a company. He 
added that unless poles are seasoned 


treating ties and poles, erected a large 
creosoting plant where all of this work 
is carried on. R. D. Coombs stated that 
he has had experience with creosoting 
ties and poles for periods long enough 
to indicate that this method is very 
satisfactory. 

Professor Jackson closed the discus- 
sion, by urging that central-station 
companies. give more consideration to 
the subject of preservative treatment 
of poles and crossarms, as it will be the 
means of saving considerable money in 
the future. He called attention to the 
inherent advantages of the open-tank 
method and said that this will eventu- 
ally replace the brush treatment. 


AFTERNOON SESSION. 

The afternoon session was opened 
with the paper by William LeRoy Rob- 
ertson, entitled: ‘‘Data on Sag and 
Span Calculations,’’ which was also em- 
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bodied in the report of the Committee 
on Overhead Line Construction. 


DATA ON SAG AND SPAN CALCULATIONS. 


,Thia paper presents brief supplementary 
data to the paper on this subject presented 
before the recent convention of the American 
Institute of Electrical Engineers, at Chicago. 
The paper consists of. a series of additional 
tables to be used in calculating the proper 
sag and stress values to be used in the erec- 
tion of overhead lines. 


There being no discussion, the report 
of the Committee on Overhead Line 
Construction was then presented. This 
report is divided into five sections, these 
being assigned to the various members 
of this committee, who presented them. 


OVERHEAD LINE CONSTRUCTION. 


This report was compiled by a committee 
consisting of F. M. Noecker, chairman, H. N. 
Muller, George E. Wendle, W. C. Sharp and 
J. S. Jenks and is really a criticism of the 
report of the National Electric Light Asso- 
ciation’s committee on this subject. Those 
points of the National committee’s reports 
are selected which were believed to be 
fundamentally wrong, or which are preju- 
dicial to the best interest of Pennsylvania 
companies. The report is divided into five 
sections, corresponding to the similarly 
numbered sections of the national report, 
covering the following subjects: I. Specifi- 
cations for overhead line construction for 
2,300-volts distribution, and for street light- 
ing, and specifications for materials covering 
secondary distributing systems; II. Specifi- 
cations covering methods of overhead line 
construction for secondary voltages, includ- 
ing pole wiring for street-lighting work; 
III. Covering joint use of poles by lighting 
and telephone companies; IV. Specifications 
for overhead crossings of electric light and 
power lines; and V. Maintenance and inspec- 
tion. Under Section I the report states that 
certain specified test must be carried on 
with untreated cross arms before any stand- 
ards for them can be required of the manu- 
facturers. The section dealing with locust 
pins was criticised, the report holding that 
extension test must be made before stand- 
ard specifications can be made. The report 
recommends that Section II of the National 
report be entirely eliminated. Regarding 
Section III the committee suggests that 
where a company desires to use a pole 
jointly with another company, the former 
should at once pay half the expense of yearly 
maintenance and cost, thus simplifying the 
present record-keeping that is necessary. 
Section IV was severely criticised, nine reas- 
ons for the criticisms being given as fol- 
lows: (1) Require special construction of 
all electric light and power wires (except 
trolley contact wires) crossing over rail- 
road right-of-way, tracks, or lines of wire, 
regardless of the voltage carried by the 
crossing wires; and crossings constructed 
over telephone, telegraph or other similar 
lines when the electric light and power wires 
carry over five thousand volts constant po- 
tential. (2) Are not definite in one impor- 
tant particular. (3) Require relinquishment 
of the legal rights of electric light and pow- 
er companies. (4) Require unnecessary 
clearances. (5) Require unnecessary and 
unduly expensive construction at wire cross- 
ings. (6) Require construction which is in- 
sufficiently tried and experimental. (7) Re- 
quire sags which do not agree with the ex- 
perience of operating light and power com- 
panies. (8) Do not cover the cases when 
electric light and power wires are crossed 
over by railroad lines of wires, telephone, 
telegraph, or other similar lines. (9) If 
adopted, will injuriously affect the legal po- 


sition and liability of electric light and pow- 
er companies. 


A very spirited discussion followed 
the presentation of this report. The 
main point at issue concerned the com- 
mittee’s criticism of section IV of the 
National report, respecting specifica- 
tions for overhead crossings of electric 
light and power lines. J. H. McDonald 
was the first speaker. He replied to 
the criticism embodied in the report by 
stating that the railroad companies are 
only interested in the matter of wire 
crossings as regards safety. He said 
that it is their policy to co-operate with 
the electric companies in the compiling 
of standard specifications. This matter 
is an engineering problem, and, as many 
of the smaller companies do not employ 
engineers, no technical co-operation can 
exist, with the result that the railroad 
must protect their interests by rigid 
specifications. 

R. D. Coombs stated that in his opin- 
ion the local committee’s report was 


‘unfair. He held that the first, third and 


ninth clauses in the National commit- 
tee’s report were objected to on the 
grounds of being specifications, when, 
as a matter of fact, they were matters 
of policy. He said that the National 
committee endeavored to compile speci- 
fications that would appear reasonable 
to all concerned. He sustained all 
points of the National committee’s re- 
port, save that relating to clearance. 

H. H. Perkins brought out the point 
that there is no joint responsibility be- 
tween railroad companies and electric 
light companies as regards accidents at 
line crossings. The electric company is 
held solely responsible. 

J. H. MacDonald said that there are 
two reasons why the requirements of 
the railroad company for line crossings 
are so rigid. The first is that the rail- 
roads are on the property first, and 
feel that the electric companies should 
meet their requirements in trespassing 
their property; secondly, as no stand- 
ard specifications have ever been agreed 
upon between electric companies and 
railroads, the latter must take the initi- 
ative. 

Thomas Sproule discussed the entire 
report at some length, upholding in a 
general way the report of the National 
committee. He defended particularly 
the specifications referring to the use 
of 3.5 by 4.5 crossarms and locust pins. 
He upheld certain of the state commit- 
tee’s criticisms of section II of the Na- 
tional report. Regarding sections IV 
Mr. Sproule said that the railroad com- 
panies are justified in demanding safe 
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construction over railroad crossings. 
He upheld the National committee's 
report if applied to voltages above 2,300 
nominal. He said that it should be rec- 
ognized that an extra hazard exists 
over such crossings, due to the large 
danger zone that is created when an 
accident occurs over a crossing. 

John F. Gilchrist stated that the en- 
gineers of the Commonwealth Edison 
Company had gone over the report of 
the National committee very thorough- 
ly and found it satisfactory in every 
respect. He endorsed the personnel of 
this committee, saying that it was com- 
posed of the highest authorities on this 
subject obtainable. He thought, how- 
ever, that undoubtedly, certain objec- 
tions might be made to several features 
of the report, due to opposite opinions 
held by various engineers. 

E. H. Davis made a strong plea for a 
consideration of the legal aspect as 
brought out in the National report. He 
said that Pennsylvania courts do not 
recognize extra hazard, but rule that 
the highest type of construction should 
be maintained throughout the entire 
system. By adhering to the specifica- 
tions of the National committee regard- 
ing line crossings the electric compa- 
nies would be liable in case of acci- 
dents, unless the entire system was in- 
stalled as over railroad tracks. 

After a period of discussion regard- 
ing various other minor points, a mo- 
tion was made to approve the report of 
the Pennsylvania committee and sub- 
nJt it, together with the discussion, to 
tle committee of the N. E. L. A. A 
vote of Class A members was taken, the 
result being 17 to 1 for the affirmative. 
The meeting then adjourned. 

FRIDAY MORNING SESSION. 

Friday morning’s session was devo- 
ted to commercial work, in accordance 
with which E. F. McCabe, as chairman 
of the Commercial Section, presided. 
The opening business was the discus- 
sion on P. H. Bartlett’s paper on 
‘*Service Connections,’’ which was pre- 
sented at the session on Thursday morn- 
ing. H. N. Müller opened the discus- 
sion outlining conditions in Pittsburgh. 

President Granger proposed for dis- 
cussion four general questions each of 
which was discussed separately. The 
first was: should electric light com- 
panies introduce service inside a cus- 
tomer’s premises, or terminate it out- 
side on a bracket? 

E. B. Greene thought that stopping 
the connection on the outside of the 
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customer’s building at the point of en- 
trance was the best practice. Mr. 
Franklin explained that there are two 
operating companies in Easton, and on 
account of the many customers switch- 
ing from one company to another, both 
have established a rule that the custo- 
mer’s wiring should terminate eight 
feet from the building. 

The second question by Mr. Granger 
was: what is the attitude of the Asso- 
ciation regarding the location of me- 
ters? F. M. Noecker opened the dis- 
cussion expressing the opinion that me- 
ters should be placed on the outside of 
buildings, in specially constructed re- 
cesses in the walls. In such cases the 
service lines are then on the outside of 
the building, accessible to frequent in- 
spection. He said that over seventy 
per cent of the meters in Renovo are 
placed outside in this manner. 

Mr. Ward held that this method was 
not adaptable in the larger cities owing 
to the necessity for periodic inspection. 
In winter time it would be practically 
impossible to test the meters if they 
were placed outside. J. E. Pyle ex- 
plained that in West Chester all service 
lines to meters are run in concealed 
conduit so that no tampering can be 
done. 

G. E. Wendle inquired of Mr. Noeck- 
er how many meters it was possible for 
a reader to read in a day by having 
meters installed outside, and also if any 
bad effects were noticed, due to 
Weather conditions. Mr. Noecker re- 
plied that the meters he referred to 
have been installed outside for over 


eight years with no bad effects; also a 


man is able to read 300 meters per day 
as compared with 90 or 100 when in- 
stalled inside. Referring to a previous 
point made, that the weather would 
seriously interfere with testing when 
placed outside, Mr. Noecker said that 
Inspection should be so arranged that 
meters installed in commercial institu- 
tions, buildings, ete., could be inspected 


_ during the winter months, and outside 


meters at other times. 

E. B. Greene claimed that periodic 
testing was becoming more and more 
necessary, and that no definite time 
would be designated for inspection and 
testing of the various meters. He 
thought the best place for the meter 
Was at the nearest point to the rear en- 
trance of a customer’s premises, inside 
the building. 

The third general question was: 
should the Companies install and own 


all connections up to the house side of 
the meter? E. H. Davis answering this, 
thought that even under these condi- 
tions the customer could not be pre- 
vented from tampering with, or inter- 
fering with, his own property. 

The fourth question asked for opin- 
ions as to whether the paper as a whole 
was of sufficient importance to justify 
an appointment of a separate commit- 
tee to consider the subject. Thomas 
Sproule held that this subject is one of 
the most important affecting central- 
station new business, and he recom- 
mended that the paper be referred to 
the Executive Committee for further 
consideration. This recommendation 
was made into a motion and carried. 

The paper by E. B. Greene, entitled 
‘‘Electrical Appliances,” was then tak- 
en up. 

ELECTRICAL APPLIANCES. 


. This paper outlines briefly the advantages 
of pushing the sale of electrical appliances 
and mentions a few incidents, in regard to 
their introduction, that happened in Al- 
toona. 

The value of electrical appliances to the 
central station has been looked upon by 
many with suspicion. There are a number 
of people, no doubt, who feel that the cost 
of getting these small current-consuming 
devices on the Hnes is too high when com- 
pared to the annual revenue. Many factors 
enter into this problem, one of which is the 
rate of charge for domestic consumers of 
electricity. Mr. Green is a strong advocate 
of a two-rate system of charge, the high 
rate for that which would be equivalent to 
one or more hours’ use of current per day, 
and the low rate for all current consumed 
in excess of this amount, i. e. if a residence 
is equipped with a connected load of ten six- 
teen candle-power lamps, the first seventeen 
kilowatt-hours consumed per month should 
be charged for at the high rate, and all cur- 
rent consumed in excess of this at the low 
rate. In analyzing the amount of current 
sold, it has been the writer’s experience 
that the average consumption of all resi- 
dences added together is equivalent to one 
hour’s use of current per day (not including 
appliances), and this is invariably on the 
peak. Now, if this amount of current con- 
sumed could be doubled, by inducing the cus- 
tomer to use electrical appliances, fully 
fifty per cent of the then used current would 


be off peak, and all the revenue secured. 


from these sales means off-peak revenue, It 
is the author’s honest conviction that the 
prices for current from central stations 
should be lowered to the point where the in- 
come will maintain the property, pay all fixed 
charges, all operating expenses, and a fair 
dividend to its stock-holders; it has been 
the writer’s experience that when this is 
done the net income is greater, and the 
business more satisfactory, the further the 


reduction. 

Mr. Swayne explained in more detail 
the campaign for electric appliances, 
particularly flat irons, carried on in 
Altoona. After a very brief campaign, 
2,460 electric flat irons, and 472 toaster 
stoves were sold. Supplementing ad- 
vertising, the company secured a num- 
ber of high-school boys to solicit busi- 
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ness, offering fifty cents for each iron 
or toaster sold. This method was found 
to be very satisfactory. 

Mr. Shute spoke of another phase of 
electric appliance business in Altoona, 
namely, the encouraging of customers 
to loan their flat irons to non-users. 
This has had a very good influence on 
increased business, and many houses 
without wiring, were signed up, princi- 
pally on account of the flat irons. He 
referred briefly to the question of rates, 
saying that after all when a customer 
is convinced of the merits of the elec- 


tric flat iron and its advantages over 


the older methods, the cost of operation 
is Insignificant. ` 

J. M. Cole explained the effect of the 
flat-iron load in his locality. On Tues- 
day mornings it is very frequently 
necessary to employ an extra man in 
the boiler room, and it is also neces- 
sary, on some Tuesdays, to cut in an 
additional generating unit. 

Mr. Warfield spoke against the em- 
ployment of high-school boys as solici- 
tors, saying that in their endeavor to 
make as many sales as possible, they 
will misrepresent the appliances, and 
consequently make enemies for the cen- 
tral station. 

The paper entitled ‘‘Central-Station 
Service versus Isolated Plants,’’ by T. 
E. Spence, was then taken up, and, in 
the absence of the author, was read by 
W. C. Anderson. 


CENTRAL-STATION SERVICE VERSUS ISOLA- 
TED PLANTS. 


This paper sets forth, briefly, the gen- 
eral trend of ideas advanced in favor of 
purchased power, endeavoring to show that 
the question of costs should not always be 
the deciding factor, but that the many con- 
tingent, or rather, accruing, advantages are 
largely in favor of the central station, and 
should be given due consideration in bal- 
ancing the central-station supply against the 
isolated plant. The average manufacturer, 
or merchant, has not sufficient training to 
intelligently decide on the comparative 
merits of central-station service and service 
from an isolated plant. Occasionally a man- 
ufacturer is dealt with who has the tech- 
nical knowledge, but, as a rule, it is im- 
possible for him to give this question the 
necessary time in order to arrive at a satis- 
factory conclusion. Therefore, in the ma- 
jority of cases, it is necessary for the man- 
ufacturer to employ the services of an ex- 
pert to do this work, or depend upon the 
statements of the central-station solicitor, 
who it is presumed has made a careful 
analysis of the load, thereby enabling the 
furnishing of a reasonably accurate esti- 
mate of the cost of central-station power. 
In either event the central-station solicitor 
must quickly and clearly grasp the essen- 
tial points of the case, and present them 
with such clearness and force as to compel 
the acceptance of his proposal by the pros- 
pective customer. Great advances are being 
made in the art of long-distance transmis- 
sion; the efficiency: and size of the steam 
turbine has been improved; also, the gas 
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and oil engines have been developed. Power 
plants have been improved in arrangements 
providing for economy of space and labor, 
on the whole materially reducing the costs 
of power production. In order to keep pace 
with the advancement of the art, the central 
station is forced to install up-to-date ap- 
paratus. On the other hand, the manufac- 
turer cannot readily afford to replace his 
machinery for newer types, as his power is 
more or less a smaller consideration, and 
because of the money involved, it is the 
‘usual method to use the isolated plant con- 
tinuously until it is relegated to the scrap 
heap. A further difference between a small 
‘plant and a central station is that there is 
greater flexibility of service when energy is 
supplied from the central station. A manu- 
facturer never knows how future trade con- 
ditions will affect his business. It may in- 
crease extensively, and, in order to keep 
‘pace with its growth, it will be necessary 
to instal] additional units, which usually re- 
sults in a very undesirable type of plant, 
which is less efficient, and needs more at- 
tention, more repairs, etc. If his business 
-decreases, then he will suffer by reason of 
fixed charges. If a fire destroys a part of 
the factory, it matters not if it be power 
‘plant or factory itself, the business of the 
factory is sure to suffer a heavy loss be- 
cause no insurance company will compen- 
sate the business loss. The insurance com- 
pany will compensate you for the cost of 
the building and the machinery perhaps, but 
not for the stoppage of business. Annoyance 
of smoke, dirt, heat, odor, etc., is absent 
from the factory purchasing electric power, 
‘thence the working efficiency of the employees 
is increased by the additional comfort. The 
mecessary detail work of purchasing and 
maintaining a stock of fuel and general 
power plant supplies, which is not generally 


-considered an item of cost in the moderate- 


sized plant, must be borne by the factory 


‘with its own generating plant. 


E. B. Greene opened the discussion, 
saying that while his station supplied 
a total of 4500 horsepower to various 
coal mines, this was done only in cases 
where there was not a sufficient water 
supply at the site of the mine. Mr. Kin- 
ney said that his company supplies any 
number of mines in a large soft-coal dis- 
trict where any quantity of water is 
available, but where the mine operators 
appreciated the advantages of central- 
station service. 

H. N. Miller brought up the point of 
the opposition of consulting engineers 
to central-station service, as against 
isolated plants. He also referred to in- 
stances in Pittsburgh where isolated 
plants had been closed down and cen- 
tral-station service substituted on ac- 
count of the smoke nuisance attending 
the former. Mr. Robertson called 
attention to the illuminating-engineer- 
ing argument in favor of central-sta- 
tion service. By proper illuminating 
methods, with the use of tungsten-fila- 
ment lamps the current used can be con- 
siderably reduced. In the case of an 

isolated plant this simply reduces the 
coal bill, whereas, if buying current 
from a central-station company, the en- 
tire power bill would be reduced. 
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Following this, the Nominating Com- 
mittee made its ‘report, submitting to 
the Association the following nomina- 
tions for officers for the ensuing year: 
president, R. S. Orr, Pittsburgh; vice- 
president, Van Dusen Rickert, Potts- 
ville; secretary-treasurer, Walter E. 
Long, Philadelphia. The new members 
of the Executive Committee are: E. H. 
Davis, D. T. Campbell and S. C. Pohe. 
The secretary was instructed to cast the 
ballot of the association for these off- 
cers. Mr. Orr then made a brief address 
of acceptance, thanking the members 
for the honor they conferred upon him. 
Various resolutions, thanking the vari- 
ous committees for the work they had 
done, were presented and passed. 

Continuing the regular program the 
paper by C. E. Stephens, entitled ‘‘Or- 
namental Street Lighting,” was taken 
up. An. abstract of this paper will be 
given in a later issue. l 

ENTERTAINMENT. 

The entertainment features were 
most enjoyable and the committee hav- 
ing the arrangements in charge is cer- 
tainly deserving of credit for the ad- 
mirable manner in which all events 
were carried. Wednesday morning card 
games were played by the ladies. 
Wednesday afternoon was devoted to 
athletic events. Preceded by a band, 
the entire delegation marched from the 
hotel to the exposition race track where 
the meet took place. 

The first event was a fifty-yard dash, 


this being followed by a 100-yard dash, 


sack race, three-legged race, fat-men’s 
race and horse race. The affair was 
concluded by an exciting ball game 
between the supply men and central- 
station men, the score being a tie. 
Handsome prizes were given the win- 
ners in all events, these being donated 
hv the manufacturers. The day’s en- 


.joyment concluded with a theater par- 


ty and minstrel show for which excel- 
lent talent was secured. 

Thursday morning and afternoon the 
ladies were entertained by drives, boat 
rides and porch games. In the evening 
a bowling tournament and rifle contest 
was held. An informal dance and par- 
ty at 8 o'clock, followed by a rejuve- 
nation of the Sons of Jove, concluded 
the program. About thirty-six were 
initiated into the Order. 

Friday morning the ladies held a 
bowling tournament and rifle contest, 
followed in the afternoon by a fishing 
contest and boat race. In the evening 
an impromptu musicale was held. 
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EXHIBITS AND MANUFACTURERS’ REPRE- 
SENTATIVES. 

While the registration of manufac- 
turers and supply men was large, very 
few exhibits were maintained. The 
General Electric Company, exhibited in 
the rear of Convention hall, a complete 
line of heating and cooking devices, 
Mazda lamps of all sizes, an electric 
range, meters, transformers, ete. 
Among those in attendance were: J. M. 
Hayes, John Hamilton, W. H. Cogswell, 
C. A. Raymond, W. H. Rue, W. L. Ma- 
son, E. W. Howard, J. J. Lills, T. E. 
Gordon, J. E. Hill and C. C. Supplee. 

Directly across from this exhibit was 
the display of the Simplex Electric 
Heating Company. A complete line of 
cooking utensils, flat irons, ete., was 
shown. The company was represented 
by E. B. Stebbins. 

W. N. Matthews & Brother, of St. 
Louis, exhibited Matthews explusion- 
type fuse switches for pole mounting, 
two-bolt clamps, guy anchors, hold-fast 
lamp guards and a complete line of 
specialties. V. L. Crawford was in at- 
tendance. 

The Pittsburgh Transformer Com- 
pany, of Pittsburgh, ‘Pa., made a very 
interesting exhibit of various types of 
transformers, series street-lighting sys- 
tems, fuse blocks, ete. The company 
was represented by H. G. Steele. 

Hubbard & Company, Pittsburgh, Pa., 
exhibited hinged arms for tungsten 
street lighting, are-lamp hooks, insula- 
tors and miscellaneous supplies. C. L. 
Pierce, Jr., represented the company. 

The Westinghouse Electric & Manu- 
facturing Company chartered a steam- 
boat, the Helena, upon which its exhibit 
was placed and which was at the serv- 
ice of the convention for rides on the 
lake at any time. The boat was decor- 
ated with incandescent lamps, the dec- 
orations including a keystone outlined 
in lamps. The exhibit included elec- 
trically heated apparatus as follows: 
Chafing dishes, small travelers’ pressing 
irons, toaster stoves, coffee percolators, 


domestic irons—several sizes, automa- 


tic tailors’ irons, luminous and non- 
luminous radiators, glue pots, heating 
pads, nursery milk warmer and water 
heater, physicians’ and dentists’ steril- 
izer, switchboard voltmeters, portable 
lamp-tester’s volt-wattmeter, single- 
phase watt-hour meters, four sizes of 
small hghtning arresters, fan motors 
and transformers. Moonlight rides 
were given each night of the conven- 
tion and on these rides refreshments 
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were served by the use of some of the 
electrically heated cooking utensils 
which formed part of the exhibit. On 
Wednesday night 165 persons were 
served within a space of one hour. The 
refreshments consisted of egg, ham and 
club sandwiches, chicken a la King and 
coffee. One toaster stove fried four 
pounds of bacon, another toaster stove 
toasted 180 slices of bread, two chick- 
ens were prepared in one chafing dish, 
and coffee was served to the party from 
two percolators. The Westinghouse in- 
terests were represented at the conven- 
tion by the following: J. C. MeQuis- 
ton, T. F. Foster, W. Barnes, Jr., L. L. 
Warfield, C. E. Stephens, S. A. Fletcher, 
W. B. Underwood, T. J. Pace, T. A. Me- 
Dowell, A. M. Dudley, W. F. Fowler, 
John Andrews, Jr., G. H. Criss, W. B. 
Wilkinson, M. M. Barr, L. A. Starrett, 
W. G. Miles, J. M. Ireland, H. M. Gans- 
man, M. C. Morrow, V. E. Cohen, L. T. 
Peck, and B. F. Fisher, Jr. 
; Among other manufacturers and sup- 
ply men in attendance were the follow- 
ing: 


_C. L. Pierce, Jr., Hubbard & Company; W. 
H. N. Ward, Philadelphia Electrical & Man- 
ufacturing Company; R. H. Smith, Crocker- 
Wheeler Company; Fred C. Jaeger, Howard 
H. Jaeger, Joseph Sigg, Western Electric 
Gompany ; R. J. Smith, J. A. Roebling’s Sons 
sompany; W. M. Winship, H. T. Paiste Com- 
pany; W. A. Williamson, Federal Sign Sys- 
tem (Electric); E. Kerschner, Standard Un- 
derground Cable Company; Benjamin Wall, 
The Wall Winn Company; C. B. Cushing, 
National Metal Molding Company; J. S. Con- 
nell, Frank H. Stewart Electric Company; 
W. C. Robinson, H. C. Owen, Western Elec- 
tric Company; Wm. L. Loeb, Excess Indi- 
cator Company; R. M. Morris, Safety Armor- 
ite Conduit Company; W. F. Ficklen, Crock- 
er-Wheeler Company; J. S. Rogers, Western 
Electric Company; John Mustard, C. F. Suc- 
cpp, Wagner Electric & Manufacturing Com- 
pany; Wesley White, General Vehicle Com- 
A W. J. Kline, American District 
pen Company; J. B. Nicholson, Allis- 
aap Company; E. C. Owen, Miller 
en Electric Company; L. R. Jeffords, Art 
a & Fixture Manufacturing Company; 
Nathan Shute, Ohio Brass Company; W. A. 
eCombs, Pittsburg Pole Reinforcing Com- 
Cane G. I. Barry, The Buckeye Electric 
i Uei W. O. Dale, Philadelphia Electrical 
Doa aufacturing Company; Elliott Reynolds, 
Pa eday-Hill Electric Company; C. B. 
$ bye Western Electric Company; Paul C. 
anc H. N. Voorhis, H. W. Johns- 
‘ar ` le Company; F. C. Foster, H. D. Por- 
idli reds Electric Company; T. E. Mans- 
ae Olophane Company; C. H. Johnson, 
k = a Vacuum Cleaner Company; D. W. 
RAS Bryan-Marsh Company; R. W. 
on American Conduit Manufacturing 
Sy P R. W. Sullivan, Federal Sign 
ian em (Electric) ; F. H. McDowell, Na- 
rak Carlinto Company; J. O. Staniek, 
Prick g Vhėeler Company; J. W. Smyth, 
AG es Lindsay Company; C. R. Bishop, 
€rican District Steam Company; M. L. 
K T veland Electric Supply Company; 
HT etir Crouse-Hinds Company; J. 
ee Buckeye Electric Company; S. 
Ree me Allis-Chalmers Company; T. E. 
Raa: liott Lewis Company;. Harry M. 
ael, Raphael Electric Company. 
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MAKING THE OUTSIDE BRIGHT. 


BY RALPH BEMAN. 


The. standard .of „illumination , has 
been so raised in interior and street 
lighting that we view with, little sur- 
prise increased expenditure for lighting 
streets and buildings beyond the abso- 
lute requirements. In the main, this 
work has been confined to business dis- 
tricts where a well illuminated street 


OUTLINE LIGHTING SUPPLEMENTED BY 
SIGN. 


possesses an advertising value, which 
the merchant soon realizes, where there 
is opportunity for comparing the popu- 
larity of the brilliantly lighted street 
with the dark and forbidding highway. 
We have witnessed the replacing of 
single arc lamps on'the street corners, 
and perhaps one or two between, by 


ELABORATELY LIGHTED FACADE. 


ornamental standards carrying a group 
of high-efficiency incandescent lamps 
so arranged that their standards and 
inclosing globes are an ornament to the 
street viewed either by day or by night. 
* Not content with drawing the pros- 
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pective customer into his district by 
the hypnotic influence of the lighting, 
the merchant has used the same means 
in attracting the attention of the pros- 
pective buyer to his goods by means 
of a brilliant illumination in the show 
windows. As it is the goods which 
have to be presented to the purchaser, 
the progressive merchant sees to it that 
they are shown off to the best advan- 
tage. This frequently requires almost 
a flood of light, especially as each deal- 
er must not fall behind his neighbors 
in the matter of illumination, for fear 
that his establishment will look less pro” 
gressive and prosperous than those of 
his rivals. Nor may the store-keeper 
stop here; his customer, attracted by 
the goods tastefully displayed in the 
window, must not be disappointed when 
he crosses the threshold about to: make 
his purchase. Again a sufficient amount 
of light must be available to make the 
place cheerful and attractive. _ | 

It would seem that nearly every step 
between attracting the buyer and com- 


` pleting the sale should be assisted by 


an ample illumination. We may, there- 
fore, not be surprised to find electric 
lighting used to make the place of busi- 
ness or building conspicuous from afar, 
even farther than the beautiful street 
lights can project their influence. 

This at once suggests electric signs, 
and there are signs and signs. Fortu- 
nately the tendency is to get away from 
the cruder and less artistic forms, 
which have called forth so much criti- 
cism, and instead utilize the great pos- 
sibilities of the small electric sign lamp 
for producing effects as truly beautiful 
as many electrically formed pictures 
which we so admire on the stage. The 
unfailing attraction of objects in mo- 
tion is often utilized by employing 
flashed signs in which figures go 
through surprising movements at the 
command of a small flashing mecha- 
nism which again and again repeats its 


series of motions without attention 


Many of these signs are not what wa 
would consider a dignified method of 
advertising certain lines of business, 
but the stationary or fixed signs have 
a character of their own which makes 
them suited for such purposes as keep- 
ing before the public mind the name of 
a bank, hotel, office building, or rail- 
road. 

The owners of buildings often realize 
that it is desirable to give their par- 
ticular property as much favorable pub” 
licity as possible, but the means at hand 


' 
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are sumewhat limited. Where it is the 
building itself that must be advertised, 
it is natural that electric lighting, which 
is called in to assist in this work, 
should be so designed as to bring out 
or make conspicuous the form and lo- 
cation of the structure. This may be 
done in a variety of ways. 

Some kinds of building fronts may 
well be made in strange and wonder- 
ful forms and covered with dozens of 
brilliant lamps, so that the observer 
from mere curiosity casts his eye in the 
direction of the light and marvels at 
the odd shapes and effects which he 
beholds. The moving picture show or 
penny areade profits by displaying a 
spectacular appearance so that its gor- 
geous facade is in keeping with the 
purpose to which the building is de- 
voted. 

Of a more dignified character, and 
better suited to advertising the sterner 


‘forms of business enterprises, is the 


outlining of the building and its archi- 


OUTLINING AND ILLUMINATING THE SURFACE, 


tectural features. This is ordinarily 
accomplished by means of small lamps 
placed somewhat closely and arranged 
in long rows or strings. The lamps are 
to serve merely as points of light, hence 
are usually of small candle-power and 
have clear bulbs. The lamps must be 
used in sufficient number to give the 
impression of a continuous string, but 
need not be closer together than this 
requirement dictates. In fact, where 
the lamps are to be viewed from a dis- 
tance, as when located on the top of a 
high building, the spacing can be rath- 
er liberal. Fortunately the cost of op- 
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erating a large number of lamps in this 
way has been very materially reduced 
through the introduction of the Maz- 
da sign lamp, which has been success- 


EXTERIOR LIGHTING OF A SMALL 

- BUSINESS. 
fully used for this purpose on both 
direct and alternating-current circuits. 
The efficiency of this lamp is so high 
that we can have a spot of light, such 
as is given by a two-candle-power light 
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structed can be brilliantly lighted with 
a very reasonable: expenditure for cur- 
rent. For this purpose carbon lamps 
should not be used, as the white light 
from high-efficiency metal filaments 
makes the most aftractive display in 
conjunction with the polished white 
wall. | 

The methods of installing the lamps 
vary with the particular problem in 
hand. Sometimes it is possible to de- 
sign a building lighting equipment be- 
fore the building is started, se that pro- 
vision can be made in the wall for the 
necessary outlets. In such cases, the 
lamps may well be used to supplement 
the designs of the architect, and bring 
out to the best advantage the ornamen- 
tation which otherwise would be large- 
ly lost on account of being invisible 


ARMSTRONGS 


source, with an expenditure of energy 
of only 2.5 watts. 

The use of small lamps in outline 
work is intended, as the term implies, 
to show merely the form or outline of 
parts of the building. It is but one 
step further to employ lamps of such 
power and number as to cast an appre- 
ciable amount of light on the actual 
structure, walls, window casings, cor- 
nice and the like. The surfaces light- 
ed are seen by the light they reflect. 
The modern glazed terra-cotta building 
materials make efficient reflectors so 
that an entire store front so con- 


OUTLINING 


COMBINED WITH SIMPLE SIGN. 


and unnoticed most of the time. Where 
the building is already completed. it is 
frequently possible to place rows of 
lamps across the front in a trough-like 
reflector, which will illuminate the 
walls for one or two stories above and 
below the lamps. For this purpose, 
lamps of the 25 or 40-watt sizes may be 
used, being placed somewhat close to- 
gether to provide a rather high intens- 
ity of illumination. 

Exterior fixtures are becoming more 
and more evident for buildings of all 
sizes. We rather expect the hotel and 
restaurant of the higher class to have 


1 
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gigi surface of the building alone 


is the object to be brought forth by ar- 
tificial illumination, the light source 


tures, ° . 
globes contain 
efficiency lamps: 

on the street and 


EXAMPLE OF EXTERIOR LIGHTING. 


may be concealed. The methods apply- 
ing to illuminating billboards may be 
used also in this service. High-candle- 
power lamps in powerful reflectors are 
sometimes located at about the height 
of the roof, on poles which extend out 
from the building so that a large 
amount of light may be directed upon 
the upper stories. The lower stories are 
frequently quite brightly illuminated 
by the street lamp and the diffused 
light from show windows; therefore, 
the special lighting is usually concen- 
trated on the upper part of the build- 
ing where it may serve best to bring 
the building into prominence when 
Viewed from a eonsiderable distance. In 
the case of “skyscrapers” the adver- 
tising value depends upon the building 


ds in search 
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overtopping all its neighbo 
fact can best be made evident by som 
method of exterior lighting, dipecak 
if the offices in the building are a 
lighted im the evening. : 

While we are elated at the 


rs, and this 


pro 
which has been made in improving 
lighting’ conditions both in interiors 


TYPE OF OUTSIDE FIXTURES. 


and on the street, we should not forget 
that the possibilities for a wise expen- 
diture for improved lighting are by no 
means exhausted. Lighting the outside 
of a building as well as the inside is 
but one of the modern methods of mak- 


ing artificial light serve our numerous 


and varied needs. | 
— eoe 

Electrolysis of Underground Pipes. 

An interesting paper was recently 
read before the Engineering Society of 
Western Pennsylvania describing trou- 
bles due to electrolysis of the under- 
ground pipes of gas, electric light, tele- 
phone, telegraph and water systems of 
Pittsburg caused by stray electric cur- 
rents from the return circuits of the 


‘street railway system. The paper de- 


scribes very carefully the methods 
taken to show that the trouble was 
due without question to stray electric 
currents and then proceeds to outline 


the methods followed in determining 


the relative electrical condition of the 
rails and underground pipes through- 


out the whole city. | 
The authors considered that there 


were six more or less prominent meth- 
ods of mitigating electrolysis troubles: 


(1) The double-trolley system. (2) The 
e 
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EXTERIOR OF AN AMUSEMENT HALL. 


of remedying electrolysis was ex- 
pressed in the discussion which fol- 
lowed. A. F. Ganz believed that the 
Pittsburg system was wrong both in 
principle and practice, and stated that 
the authors had not even mentioned 
the one particular system which has re- 
celved almost universal recognition and 
which is the only one with a correct 
theoretical foundation, namely, the ra- 
dial insulated-return feeder system. 
He instanced the recent troubles in 
Winnipeg which resulted in all bond 
connections to underground structures 
being removed and the radial system 
of insulated return feeders being in- 
stalled, which drain the rails of current 
so that there is practically no trouble 
to underground pipes. 
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Industrial Power 


THE FIXATION OF ATMOSPHERIC 
NITROGEN—II.! 


BY JOHN WOODS BECKMAN. 


THE NITRIC-ACID OR AIR-SALTPETER PRO- 
_ CESS. 

Priestley, the philosopher, found as 
early as 1775 that if he produced elec- 
tric sparks in air and treated this air 
with water he would have a dilute solu- 
tion of nitric acid. Not many years 
after Cavendish produced saltpeter by 
treating the air through which electric 
discharges had taken place with lye 
from wood ashes. 

The primitive electric apparatus in 
use at that time, and its comparatively 
slow improvement and development up 
to a few years ago, caused these discov- 
eries to remain commercially valueless. 
It is only within the last fifteen years 
that the factors bearing on the question 
have been sufficiently developed to 
make it possible to grapple satisfacto- 
rily with the problem of fixing atmos- 
pheric nitrogen and oxygen in the 
shape of nitric acid. 

It is only within recent years that 
electric power, generated in enormous 
quantities, has become comparatively 
cheap. Large units of machinery have 
been installed for the production of 
power. Perhaps more than anything, 
the characteristics of phenomena of 
such complex nature as the electric are 
have been studied in a manner such as 
could not have been in the days of 
Cavendish and Priestley with their min- 
ute ares. But it is not only the in- 
creased knowledge of electric phenom- 
ena and the practical way of handling 
power that have advanced this indus- 
try; perhaps more potent than either 
of these is the advance in theory, in 
science and in the knowledge of the 
laws governing gases, together with a 
fuller appreciation of the law of mass- 
action, besides other laws of physical 
chemistry. 

The names of Lovejoy and Bradley 
will go down in chemical history to- 
gether with those of Priestley and Ca- 
vendish. Lovejoy and Bradley were 
the first to apply power of some magni- 
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tude in ‘the manufacture of ‘‘atmos- 
pheric products.’ Some ten years ago 
they formed ‘‘The: Atmospheric Prod: 
ucts, Company,” whose purpose” wag 
making’ nitrates and nitric acid in 4 
manner identical to that öf Priestley 
125 years before, only, in 1776. thé 
power available was small indéed as 
compared to the power available to the 
Atmospheric Products Company By 
means of a series of arms rotating in: 
side of “a closed vessel innunierable lit- 
tle arcs were intermittently produced 
between small platinum contacts placed 
at the end of the arms and on the wall 
of the vessel. A current of air was 
passed through the apparatus and the 
nitric oxide formed was absorbed. The 
faults with this system were its com- 
plexity, its initial cost and cost of up- 
keep. An interesting feature of ‘it is 
that Lovejoy and Bradley produced 
per kilowatt-hour the same amount of 
nitric acid as the system at present in 
use by the Badische Anilin and Soda 


Fabrik. It .was soon found that the 


process was not economical and in 1904 
the factory which was installed at 
Niagara Falls was closed. 

At the time when the factory at 
Niagara Falls closed its doors a new 
system for the fixation of nitrogen had 
been developed by a Norwegian pro- 
fessor, Dr. K. Birkeland. The system 
was new in that the arc was formed in 
a new manner. Instead of having a 
great number of small ares Professor 
Birkeland used a large are which 
was spread out by a magnetic field. 
Through this are the air was passed 
and during the time of its passing the 
oxygen and nitrogen combined. 

In succession follow the Schönherr 
process, the Pauling process and a num- 
ber of others, among them Guy’s proc- 
ess which has been kept a profound 
secret. 

When air is treated for the produc- 
tion of nitric acid the product obtained 
is the oxide of nitrogen, according to 
following formula: 

At every temperature to which the 
gases present in the air are submitted. 
there is a continuous forming and re- 
forming of nitric oxide and an equilib- 
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rium is maintained such as when a 
pair of scales equally laden swings 
back and forth. The higher the tem- 
perature the higher is the per cent of 
nitric oxide formed and it is on this 
account that the greatest heat source 
available—the electric arc—is applied 
in all processes used for making nitric 
acid from the atmosphere. - All the 
processes being alike in this feature it 
is only in the practical application of. 
this principle that they are to be dif- 
ferentiated..: 

The greater the temperature the 
greater the concentration.: Should the 
gas mixture containing nitric oxide be 
gradually cooled off, permitting the gas 
to accommodate itself to the different 
temperatures, in the end there would 
remain only the amount of nitric oxide 
corresponding to the equilibrium at the 
final temperature; but in case the cool- 
ing is very rapid, so as not to permit 
the gas to accommodate itself to the 
intermediary temperatures, a higher 
concentration of the nitric oxide is ob- 
tained than that which corresponds to 
the temperature at which it has been 
cooled. 

This is the greatest problem to be 
solved and the process that can bring 
the gas mixture down to the lowest 
temperature in the shortest space of 
time will be the one most valuable com- 
mercially. 

The gas emitted from the combus- 
tion chamber is a mixture of nitric 
oxide (a small per cent, varying from 
2.5 per cent to 1.5 per cent, according 
to the process), oxygen and nitrogen. 
The nitric oxide reacts with the oxygen, 
forming nitrogen peroxide according to 
the following formula: 

NO+0=N0O.. 

This product is really a mixture of 
various oxides of nitrogen, and has to 
be absorbed by water to form nitric 
acid according to following formula: 

3 NO,+H,O0—2 HNO,+NO. 

The NO thus obtained unites again 
with oxygen and forms peroxide of ni- 
trogen, and the absorption goes on stilk 
further. In actual practice, the ques- 
tion of absorption is not quite so sim- 
ple, as there are a number of different 
reactions due to other oxides present. 
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Nitrous acid is formed but is unstable, 
and decomposes at an ordinary tem- 
perature, forming nitric oxide and 
nitric acid. 

The acid formed is quite weak and 
has to be concentrated by evaporation. 
This is easily done by making use of 
the excess heat evolved by the are. 

The product most generally made for 
fertilizer purposes is the basic nitrate 
of calcium. The ‘‘air-saltpeter,’’ as it is 
called, is obtained either by treating 
milk of lime with the gases or by treat- 
ing the carbonate of lime with the di- 
lute acid obtained. A solution of the 
salts will be the result. A slight excess 
of lime is added to the solution, which 
crystalizes after evaporation, forming 
basic calcium nitrate which is slightly 
less deliquescent than the normal cal- 
cium nitrate. When the salt is made 
with milk of lime a considerable per 
cent of nitrite is present which is sup- 
posed to have increased fertilizer value 
on account of its containing 18 per cent 
of nitrogen while the calcium nitrate 

contains but 12 per cent of nitrogen. 

It is evident that the conversion of 
atmospheric nitrogen into nitric oxide 
is a complicated problem. Dr. K. Birke- 
land (a professor in the University 
of Christiania) was the first to solve 
it commercially. He built a furnace in 
which an arc, produced between two 
water-cooled copper electrodes, was de- 
flected by means of a magnetic field 
into the shape of a thin disk through 
which air was passed, thus forming ni- 
tric oxide. 

For several years the Birkeland and 
Eyde furnace has been operated at No- 
todden, Norway, and though for a time 
the Schonherr furnace took its place, 
it has recently been re-installed. The 
Norsk Hydro-Elektrisk Kvaelstofak- 
tieselskab owns the patents for the fur- 
nace. The company is closely allied 

with the Badische Anilin and Soda Fab- 
rik, Which own the patents for the 
Schönherr furnace. These companies 
are at present developing a consider- 
able amount of power, and such an 
oe has made it possible for them 
© make use of what is best in the two 
systems, at these new installations. 

hey contemplate carrying on some 
aoe tests between the two 
i aie furnace in order to determine 

greater accuracy the commer- 

cal value of each. 

ian and Eyde furnace is 

alos e more complicated in con- 
an others. This defect is 
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to a great degree counterbalanced by 
its excelling them in flexibility. 

The Badische Anilin and Soda Fabrik 
of indigo fame, situated in Höchst am 
Main, appreciated the importance of 
fixing atmospheric nitrogen and start- 
ed to make experiments along those 
lines in the latter part of the last cen- 
tury. In 1905 Schönherr, together with 
an electrical engineer, discovered an 
exceedingly simple way of burning the 
air in an electric furnace. This proved 
to be so easily operated that it now 
seems likely to become one of the world 
industries. 

After considerable experiments, 
Schönherr found that by forcing air 
in a helical path through a tube he 
could produce an are which would burn 
steadily and indefinitely. In this way 
the are is drawn out to any length, de- 
pending upon the voltage used. At 
present the voltage used is 5,000 volts 
and a twenty-three-foot are is obtained 
that burns as steadily as a candle. 
Nearly the entire length of the combus- 
tion tube is surrounded by three con- 
centrical chambers. The outer one leads 
the hot gases containing the nitric 
oxide down along the ‘‘fresh-air’’ 
chamber and out into the gas mains 
from whence it goes to the absorption 
towers. So the incoming air is preheat- 
ed by the treated air, thus providing a 
comparatively quick cooling device for 
the gas and obtaining a high per cent 
of nitric oxid. The fresh air also is 
heated while passing through the inner 
chamber by coming into contact with 
the tube in which the are is playing. 
By such an arrangement the tube is 
prevented from getting overheated and 
a great heat economy is obtained. The 
mechanical devices employed for start- 
ing the arc are exceedingly simple and 
the whole apparatus is one of utility 
and durability. The combustion tube 
is practically indestructible and the 
other parts of the apparatus (such as 
electrodes) are of such construction 
that they can be replaced at a minimal 
eost if they burn out. 

It is unnecessary to expatiate further 
upon the constructional details of these 
furnaces,” for descriptions of them have 
already appeared in various publica- 
tions. 

After leaving the furnace the gases 
go through specially constructed boil- 
ers where steam is generated which is 
to be used later in concentrating the 


9 These furnaces are single phase, and oper- 
ate under peculiarly steady voltage. The volt- 
age curve is practically an ideal sine curve. 
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product. From the boilers the gases 
pass through large granite towers 
where the oxidation and absorption. 
goon... . 

In Norway the Birkeland and Eyde 
furnaces have been superseded by the 
Schönherr furnace which has been 
growing in size until it has reached 
astonishing dimensions. The Norwe- 
gian Company, associated with the Ba- 
dische Anilin and Soda Fabrik, has de-: 
veloped 135,000 out of 250,000 horse- 
power for the purpose of making nitric: 
acid and nitrates. The furnaces origi- 
nally installed in Norway were built. 
for some few hundred horsepowers; at. 
the new plants 4,000-horsepower fur- 
naces only will be used. Naturally the 
larger the units (providing no unfore- 
seen difficulties enter) the smaller will 
be the cost of operating and the greater 
the economy. 

The Pauling Brothers of Cologne, 
Germany, have practically duplicated 
Priestley’s experiment of 125 years ago: 
with the advantage of dealing with 
modern electrical conditions. By means. 
of auxiliary electrodes (when neces- 
sary) an arc is formed between two 
horns which are shaped somewhat like 
horn-gap lightning arresters. The air 
is then blown in a stream between the 
horns carrying the are up with it and 
elongating it until it is like a large 
flame. A cold current of air contain- 
ing some nitric oxide is blown into the 
upper part of the flame. It will be 
noted that this cooling arrangement 
somewhat dilutes the nitric oxide pro- 
duced by the arc, which accounts for 
its seeming to be less efficient than the 
Schonherr furnace. 

The appliances of the Pauling fur- 
nace appear still simpler than those of 
the Schonherr. A two-chambered brick 
tower with inlet and. outlet canals in 
its walls constitutes the furnace. An 
arc plays in each chamber and the 
burnt air passes through an outlet canal 
into the mains from whence it is car- i 
ried through a preheater into the ab-: 
sorption towers. | 

The furnaces are single phase and are- 
operated on a 6,000-volt circuit, giving 
a fairly good voltage curve. The two. 
arcs in the furnace are connected in 
series. The Pauling furnaces have been 
of comparatively small size, but lately 
at a plant in France equipped with 
these furnaces they have installed such, 
taking 1,000 kilowatts. 

The financial success of any of these 
methods is altogether dependent upon 
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the cost of power. In Norway it can 
be obtained’ at $5.00 per horsepower- 
year. The cost of binding one kilo- 
gram of nitrogen there is fifteen cents. 
The cost of power—five cents—is in- 
eluded in this. The remaining ten 
cents covers such expenses as overhead 
charges, fixed charges, depreciation 
and labor. 
. $15 per horsepower-year is a figure 
at which power can be obtained at 
Niagara Falls. Under these condi- 
tions the cost of binding one kilogram 
of nitrogen would be about twenty-five 
cents. Nitrogen in shape of Chilean 
salpeter sells at about thirty cents per 
kilogram; thus a profit margin of five 
cents per kilogram or $50 per metric 
ton would be left. These figures are all 
merely indicative. Power may be ob- 
tained at a lower price and on the other 
hand labor may be a little higher in 
price but the foregoing statement gives 
a striking proof of the important role 
the price of power plays in the eco- 
nomical burning of nitrogen for fer- 
tilizer purposes. 

The most striking advantage that the 
air-saltpeter process has over others is 
that the raw materials used cost noth- 
ing, that they are abundant and that 
they need no treatment to make them 
usable. To produce saltpeter, nitric acid 
is bound with lime and as lime can be 
obtained at a very low figure the proc- 
ess as far as raw materials go is very 
cheap. Another point strong in its 
favor is that humanity is not robbed 
by it of necessities. On the other hand 
the limenitrogen process has the oppo- 
site tendency; the earth’s store of coal 
which is one of the most important min- 
eral deposits and upon which the wel- 
fare of humanity rests, is depleted by 
every ton of limenitrogen produced be- 
cause one of the two components of the 
carbid used is carbon. 

The operation of the furnaces is sim- 
ple, for the ares once started require no 
more than casual attention, thus doing 
away with a great deal of labor. Also, 
the inexpensive upkeep and the com- 
paratively low initial cost, are factors 
that speak strongly in favor of the 
process. 

Even though the nitrogen content is 
lower, air-saltpeter has a better fertili- 
zer value for certain crops (such as to- 
bacco) than has Chilean nitrates, be- 
cause the chlorides usually present in 
the latter are not to be found im the 
former. 

One of the greatest drawbacks to the 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


process is the low chemical efficiency 
of the are (amounting approximately to 
only 3 per cent), but this defect is bal- 
anced in part by the good heat - effi- 
ciency. 

The low concentration of the nitric 
oxide and the complexity of all the dif- 


ferent oxides of nitrogen formed by 


polymerization, ete., complicate the 
chemical end somewhat, and make it 
practically impossible to obtain pure 
nitrate if the gas is absorbed in milk 
of lime. If the gas be first absorbed 
in water and if this water be treated 
afterwards with limestone, a pure ni- 
trate of lime is obtained. Like Chilean 
nitrate this salt is deliquescent and is 
liable in moist weather to make the fer- 
tilizer mixture cloggy so that it will 
not pass readily through a drill. This 
trouble has been in part overcome by 
using a basic nitrate. 

In the air-saltpeter process a compar- 
atively small amount of nitrogen is 
bound per kilowatt-hour. 
herr furnace binds 17 grams of nitro- 
gen in the form of nitric acid per kilo- 
watt-hour; while the limenitrogen pro- 
cess binds 65 to 75 grams of nitrogen 
per kilowatt-hour. 

‘The comparative values of the dif- 
ferent air-saltpeter furnaces are evi- 
denced to some extent by the following 
table: 


Concentration in 
Grams of Per Cent of NO 
of HNO; (by volume) 


Schönherr furnace .... 75 2.5 
Birkeland furnace .... 70 2.0 
Pauling furnace ...... 60 1.0-1.5 


This table is not quite fair to the 
Pauling furnace, for, although it gives 
the concentration of the gas emitted, 
still it does not take into consideration 
that the gas has been diluted by the 
system of cooling in use. 

OTHER PROCESSES. 

Under favorable circumstances very 
nearly all metals will unite with nitro- 
gen, and this fact has given rise to var- 
ious ways of producing ammonia; for 
if the nitride be heated with steam, am- 
monia will be formed. Such a process 
would be very desirable, if there were 
any means of avaiding re-reducing the 
metal from its oxide, formed during 
the reaction with steam. This insur- 
mountable obstacle accounts for none 
of these processes having been commer- 
cially feasible. 

To avoid the necessary re-reducing 
of the metals, recent experiments have 
been tried, such as heating titanium 
oxide with carbon and nitrogen simul- 
taneously, a titanium-carhonitride be- 
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ing the result. Practical difficulties 
have been encountered carrying out this 
process, which has gone no further 
than the laboratory. A similar process 
has been developed, using aluminum 
oxide instead of titanium oxide. They 
all look attractive enough on paper 
and on a small scale, but the financial 
side is not satisfactory. 

The most promising of all these so 
far uncommercialized processes is one 
developed by Haber. Its interesting 
feature is that it does not depend upon 
electric power for its operation. To- 
gether with his co-workers, he found 
that nitrogen and hydrogen would com- 
bine under pressure and a raised tem- 
perature. This reaction is very slow, 
but with a catalytic agent present in 
the gas mixture, the speed of reaction 
is materially increased. Uranium and 
osmium have been found to be efficient 
eatalyzers, and now this process is only 
waiting for a cheap method of produc- 
ing hydrogen, when it will no doubt 
come to the front. 


CONCLUSION. 


‘‘In the evolution, growth and crea- 
tive processes of nature, next to water, 
the most powerful factor is nitrogen; 
how to fix and control it is the prob- 
lem, how to store it is economy, and 
the knowledge how to successfully util- 
ize its inexhaustible resources produces 
wealth.” 

These words,'said before the time of 
Liebig (the greatest agricultural chem- 
ist, who died in 1873) were uttered by 
a German scientist named Schultz-Lu- 
pitz, who may be considered the orig- 
inator of agricultural chemistry. The 
nitrogen problem is growing more ac- 
tual every day, and the words quoted 
above have a deeper meaning now than 
ever before. But one fact of para- 
mount importance must never be lost 
sight of; in binding nitrogen for fertil- 
izing purposes, the earth’s rapidly de- 
creasing coal deposits should not be en- 
eroached upon and made use of, even 
though it be to the advantage of a 
substance of equal importance to hu- 
manity. Peter must not be robbed to 
pay Paul—such a management of af- 
fairs is not in accord with the conser- 
vation of natural resources. 

The fixing of atmospheric nitrogen is 
yet in its infancy. Although already a 
huge industry, its processes are still 
young and crude compared with what 
we have a right to expect them to be a 
score of years hence. 
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FINANCIAL REPORTS OF ELEC- 
TRICAL COMPANIES. 


PHILADELPHIA ELECTRIC. 

The report of the Philadelphia Com- 
pany for the month of July and four 
months ended July 31, 1911, compares 


as follows: 
1911 1910 
July BYOSS ..cccccccecces $1,530,108 $1,620,949 
Expenses and taxes 994,87 922,430 
July net ..es.esssessoses 535,234 698,519 
Four months gross ...... 6,625,333 6,740,644 
Expenses and taxes .... 4,025,118 3,700,235 
Four months net........ 2,600,215 3,040,309 


CUMBERLAND TELEPHONE & TELEGRAPH. 
The report of the Cumberland Tele- 
phone & Telegraph Company for the 
month of July and seven months ended 
July 31, 1911, compares as follows: 


911 910 

July gross ......cccceeee $ 611,108 $ 665,555 
Expenses .. 0 ........000, 368,36 321,582 
July net ......cc cece eee 242,741 243,973 
Charges and tax ........ 50,681 48,802 
July surplus ............ 192,060 195,171 
Seven months gross...... 4,206,462 3,931,564 
Expenses ............0c006 ,496,191 2,237,426 
Seven months net......... 1,710,271 ,693,938 
rges and tax ......... 357,718 836,334 
Seven months surplus... 1,352,553 1,357,604 


AMERICAN LIGHT & TRACTION. 

The report of the American Light & 
Traction Company for the month of 
July and seven months ended July 31, 
1911, compares as follows: 


Jul 1911 1910 
uy BTOSS ii. as ai leases $ 284,892 $ 250,723 
xpenses .. ..........0005 9,537 10,669 
S uly n eee ee anemesesneceveors 275,2 240,054 
Seven months gross ..... 2,295,203 2,050,755 
Xpenses .. dL. eee e ee, 65,5 68,3 
Seven months net....... 2,229,620 1,982,409 


NASHVILLE RAILWAY & LIGHT. 

The report of the Nashville Railway 
& Light Company for the month of J uly 
and seven months ended July 31, 1911, 
compares as follows: 


11 1910 1909 
July gross ....., ry 
Expenses and --$ 154,671 $ 144,548 $140,886 
ere 93,961 84,134 85,547 
July NOP ke cosa: , , , 
Charges and de- 60,710 60,414 65,339 
fatale oe gd 38,520 37,708 37,220 
Seven months °° 22#190 22,706 18,118 
gross ee Pee meee 
Expenses and 1,106,789 1,032,501 972,590 
CB oes uae ade 
Seven months 658,006 600,722 579,163 
ie ae ee ee 
epreciation 0 
Seven months 268,211 266,403 258,33 
surplus., ......, 180,572 165,376 135,096 


TWIN CITY RAPID TRANSIT. 
The report of the Twin City Rapid 
Transit Company for the month of July 
compares as follows: 


July gross 191 
TEATE E, 710,067 $ 682,611 
e Bic dat ausaagiens $ 337.55 318,594 
auy net o arna tee. 372,512 364,018 
divider taxes and preferred 
Tul ends l, ............ 140,079 140,113 
Sevan TRIN seis ees. 232,433 223,905 
wen months’ gross...... 4,492,019 4,264,859 
SNES a ea ssa dane 266,349 2’ 066,722 
harea months’ net...... 2,225,670 2,198,137 
divide taxes, preferred 
Sey ends Se cnin pce acs 980,554 981,254 
en months’ surplus... 1,245.116 1,216,883 


NORFOLK & PORTSMOUTH TRACTION. 
_ The preliminary statement of earn- 
mgs of the Norfolk & Portsmouth Trac- 
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tion Company for the year ended June 


30, 1911, compares as follows: 
1911 1910 


Gross earnings ...........; $2,091,616 $1,920,841 
Operating expenses ...... 1,212,404 1,110,489 
Net earnings ........... 879,212 810,351 
Taxes, interest, etc....... 743,579 777,216 
Surplu8S ..essesessssseoos 135,632 33,135 

| E E 


Mexico Tramways Company. 

The Mexico Tramways Company, 
which owns and operates the street 
railway system of Mexico City, has just 
issued its annual report for the year 
ended June 30 last. The report shows 


that the company earned a surplus, 


available for dividends equal to 8.59 
per cent on the $16,487,400 capital stock 
outstanding, as compared with 5.59 per 
cent in the year previous on the same 
amount of stock, or 8.03 per cent on the 
$11,487,400 stock then outstanding. 

The company made a gain in gross 
earnings for the twelve months exceed- 
ing $600,000, nearly $500,000 of which 
was saved for the improvement in net. 
About $362,000 more was paid out in 
dividends to stockholders, so that the 
surplus for the year after all deductions 
was $477,722, or about $133,000 more 
than in the year previous. The profit 
and loss surplus on December 31 last 
stood at $894,066, an increase over the 
previous year of $177,722. The ratio 
of operating expenses to gross revenues 
for the year was 49.06 per cent, as 
against 50.02 per cent in ‘the year 
previous. 

For the purpose of providing funds 
for general purposes of the company, 
including the carrying out of exten- 
sions and making advanees to the Mex- 
ican Light & Power Company in Con- 
nection with the construction of its ad- 
ditional hydroelectric installations, the 
company during the year issued and 
sold 50,000 shares of capital stock. The 
physical condition of the company’s 
property, rolling stock and plant 
through the year has been well main- 
tained, there having been expended 
$700,000 for maintenance. 

During the past six fiscal periods the 
company’s earnings have shown an- 
nual increases, the highest total having 
been made in 1910, both as regards 
gross and net income. During the last 
fiscal period the company carried more 
than 76,000,000 passengers, as against 
not quite 72,000,000 in the year previ- 
ous. The gross income and net income 
have almost doubled during the last 
six years, being $5,882,534 and $2,996,- 
610, respectively, in 1910, as against 
$3,642,106 and $1,465,732, respectively, 
in 1905. D. 
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AMONG THE CONTRACTORS 
AND SUPPLY MEN 
DEY & SMITH, electrical contractors 
of Red Bank, N. J., have dissolved 
partnership. The business will be con- 


ducted hereafter by Snowden Dey and 
George Van Guillmore. 


WARDEN & FARRELL, Random 
Lake, Wis., have been awarded the 
contract for the installation of an elec- 
tric light plant, including two thirty- 
five-kilowatt generators. 


PHILIP H. LOUGHLIN, Gardiner, 
Mass., has been awarded the contract 
for installing the electric lighting sys- 
tem in the Town Hall at Gardiner. 
Tungsten lamps are to be used. 


THE NEW YORK ELECTRIC COM- 
PANY, Colorado Springs, Colo., receiv- 
ed the contract for wiring the new 
Burns Theater in that city. Some 3,500 
incandescent lamps are to be used in 
the interior of the building. 


ALBERT BARNES, Freeport, IIL, 
was awarded the contract for entirely 
rewiring the Grand Opera House at 
Freeport. New switchboards will be 
installed, also new border lights and 
footlights. The wiring is all to be in 
conduit. | 


THE TURNER ELECTRIC COM- 
PANY, of Elmira, N. J., will do general 
electrical contracting work. The incor- 
porators of this company, which was 
recently organized with a capital of 
$10,000, are: Thomas F. Fennel, Clay 
W. Holmes, S. H. Turner and E. J. 
Pettengill, all of Elmira. 


THE HOWARD ELECTRIC COM- 
PANY, Topeka, Kans., has the contract 
to construct an electric light line from 
Topeka to the industrial Institute, two 
miles east of the city. The company 
will also wire the grounds for street 
lights and will wire the seven buildings 
of the institution. 


JOHN J. KEARNEY, of Albany, 
N. Y., has been awarded the following 
contracts: By the Manhattan Steam- 
boat line, for the lighting of Columbia 
Street bridge; by S. Laventhall, for the 
electrical wiring of the four new flats 
at the corner of Hudson Avenue and 
South Pearl Street; by John Riley, for 
the wiring of a new two-flat house on 
Orange Street, and the wiring of a new 
villa at 832 Chestnut Street, all in Al- 
bany. 
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Pittsburgh Series Street-Lighting Sys- 
tem, 

A system of series lighting has been 
designed by the Pittsburgh Transform- 
er Company, Pittsburgh, Pa., for use 
with Mazda lamps. The system con- 
sists of a step-down transformer for 
use on a current of 1,100 or 2,200 volts; 
lamp fixtures and reflectors; and a 
lamp-fixture support or mast arm which 
also carries a regulating coil. 

This transformer is designed for 
mounting outdoors upon a pole so that 


FIG. 1.—PITTSBURGH SCROLL HANGER ARM. 


it can be placed at a central point for 
distributing current to the system. It 
is thus unnecessary to run special 
mains from the power plant. The trans- 
formers are of the oil-cooled type and 
are built to be weather-proof. 
The primary windings are regu- 
larly supplied with standard 
voltages above mentioned, but 
there are additional taps at five 
and ten per cent below the nor- 
mal to compensate for line drop 
and thus permit a better adjust- 
ment of the secondary voltage. 
On the secondary side there are 
six voltages available so that al- 
though a system is started with 
a given number of lamps this 
number may be added to from 
time to time with no other 
change necessary except changing the 
connection at the transformer to the 
proper tap. Thus, if a transformer 
was ordered to take care of fifty lamps 
the additional taps would take care of 
forty, forty-five, fifty-five or sixty 
lamps. These taps are brought to a 
terminal block inside the case, thus 
keeping all connections under oil. The 
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transformers also serve to insulate the 
supply line from the series system. 
The lamp fixtures and reflectors 
available are of several types. All re- 
flectors are of glass-enameled steel and 
are fluted or curved so that the center 
of the light source is brought near to 
the reflector. The canopy, which coa- 
tains the regulating coil, supports the 
hood and has cross arms for overhead 
construction. A high-tension insulator 
is provided between the canopy and 
this support. The fixture known as 


No. 358 has a reflector eighteen inches 
in diameter made of one piece of steel. 
It is white underneath and blue on top. 
This reflector is recommended especial- 
ly for its simplicity, ease of cleaning, 


FIG. 3—PITTSBURGH MAST ARM. 


and durability in all conditions of 
weather. Its surface is smooth and it 
is not likely to collect dirt. Fixture 
No. 361 is of similar material, but is 
fluted and flat and designed to diffuse 
the light over a maximum area, Fix- 
ture No. 364 is also of the same ma- 
terial, but is flat underneath so that 
the center of the light source may he 
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brought near the reflector. It is also 
eighteen inches in diameter. 

A variety of supports for the lamp 
fixture are available in this system. 
The scroll hanger or arm, shown in 
Fig, 1, is constructed of channel-iron 
and is braced so that it is much strong- 
er than an ordinary goose-neck pipe. 
It may be obtained in either the gal- 
vanized finish or painted black. 

The mast arm shown in Fig. 3 is also 
formed of channel iron and is bolted 
and braced so that it will support a 


FIG. 2.—PLAIN HANGER ARM, 


weight at the end of the arm of over 
400 pounds. It is comparatively light 
in weight and ornamental in appear- 
ance. Four arms for insulators hold 
the wires rigid, thus preventing them 
from swaying and possibly 
short-circuiting the line. This 
arm is hinged near the pole, per- 
mitting the fixture and lamp to 
be dropped for inspection, clean- 
ing or renewal, as shown in Fig. 
4. These mast arms may be had 
in two styles, one painted black, 
the other with the galvanized 
finish. 

This system is designed for 
use with Mazda lamps and the 
current capacity of all lamps in 
one series must be the same. 
It is preferable to have the 
voltage of all the lamps the same, so 
that the fixtures and regulating coils 
can be interchangeable, but it is not 
essential. If a larger or smaller lamp 
than usual is desired at any particular 
point it must be chosen to have the 
same current capacity as the other 
lamps, but a different voltage. Its reg- 
ulating coil must then be designed for 
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its voltage. The sum of the voltages 
of all of the lamps must equal the 
voltage for which the circuit is ar- 
ranged. Any form of switch may be 
used for controlling the series of lamps. 
The adjustment of the reflectors has 
been so calculated that the maximum 
candlepower is in a direction of fifteen 
degrees below the horizontal, thus giv- 
ing a wide distribution of light. 

The regulating coil is mounted in the 
dome of each lamp fixture and oper- 
ates to maintain the continuity of the 
circuit when a lamp burns out. It has 
no moving parts or contacts and re- 
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FIG. 4.—MAST ARM LOWERED. 


quires no attention or adjustment. The 
coil is so designed that it has an im- 
Pedance approximately equivalent to 
that of the lamp. These coils are treat- 
ed by the vacuum process and impreg- 
hated with a weather-proof compound 
so that it is unaffected by any weather 
conditions, 

The use of silicon-steel in the cores 
of the regulating coils and of the trans- 
formers renderg the efficiency of the 


system very high, ninety-six per cent 
being exceeded. The power-factor of 
the circuit is also above ninety-six per 
cent. The use of Mazda lamps affords 
a high-efficiency unit of low candle- 
power, and by frequent spacing and 
lew mounting it provides a more even 
distribution of light than is possible 
with large units at greater intervals. 

i — eoe 

The New Packard Bell Ringer. 

Users of bell-ringing transformers 
should read over rule 30-C of the re- 
vised Electrical Code which requires 
that air-cooled transformers used in- 
side of buildings shall be mounted one 
foot from combustible material or on 
a slab of non-combustible non-absorp- 
tive insulating material. 

To meet the above requirement, the 
Packard Electric Company, Warren, 0. 
has brought out a new bell ringer 
mounted on a neat enameled-slate slab 
all ready to install. 

The core loss of this instrument is 
about one-half watt and it will stand a 
continuous short-circuit without dam- 


PACKARD BELL RINGER. 


age to either the transformer or the 
bell wiring. Secondary voltages of six 
and eight-volts are furnished. Primary 
leads are of heavily insulated cable and 
the core and coils are vacuum-treated 
with a water-proof insulating com- 
pound. The case is of cast iron neatly 
finished in black baked enamel. 
—___~<--@—____ 
Asbestos. 


The mines of Canada today produce 
the major portion of the asbestos used 
in the industrial world. For six decades 
or more it was known that Canada pos- 
sessed this mineral, but the fact was 
not considered of commercial impor- 
tance. In 1877 a farmer discovered de- 
posits of considerable area and the first 
real mine began operations shortly af- 
terward. It is said that the enterprise 
was a paying one from the start. As- 
bestos was first mined in Italy, and 
prior to 1880 it was the only country 
that produced it at a commercial profit. 
The Italian asbestos is brown in color. 
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New Ornamental Street-Lighting 
Standards. 

The value of ornamental street light- 
ing is now well recognized—both from 
the standpoint of the city and from the 
standpoint of the central-station com- 
pany. Such an installation, however, 
ean only realize its full value by being 
attractive by day and efficient by night. 
The selection of equipment, then, is of 
the utmost importance as quite fre- 
quent installations have lost their ef- 


FIG. 1.—ORNAMENTAL POST. 
fectiveness on aecount of improper 
posts, lamps, ete. 

In Fig. 1 is shown a new ornamental 
standard being offered by the St. Paul 
Foundry Company, St. Paul, Minn., 
specially adapted for the smaller pro- 
gressive cities who wish modern strect 
lighting at a low cost. These stand- 
ards are of simple design, made for eith- 
er three or five lights with adaptable 
sockets permitting either pendent or up- 


604 


turned lamps. The equipment common- 
ly used consists of one 100-watt tung- 
sten-filament lamp in a twenty-inch 
Opaline globe at the top. The pendent 
globes, twelve inches in diameter, con- 
tain sixty-watt lamps. The upper light 
is on a separate circuit and is usually 
burned all night, the lower lights being 
turned off at midnight. A door is pro- 
vided in the base to allow access to 
switches and wiring. 

This standard is known as No. 50 and 
is twelve feet from the base to the bot- 
tom of the upper globe, being 10 feet 
6 inches to the upper side of the hori- 
zontal arms. The distance from the 
center of the post to the center of the 
lower globes is eighteen and five- 
eights inches. The pedestal is twenty 
inches square at the base. 

The posts are made of cast iron 
throughout, all joints and connections 
being machined to insure absolutely 
tight joints. The general dimensions 
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now coming into extensivé use, is sold 
with a positive guarantee as to cost of 
current consumption and renewals. 

This device is now made in three dif- 
ferent models. Model A is equipped 
with a specially designed 132-watt 
Westinghouse-Nernst glower, guaran- 
teed by the manufacturers to have an 
average burning life of 200 hours at 
rated voltage. The cost for current at 
110 volts at ten’ cents per kilowatt-hour 
is guaranteed at 1.3 cents per hour. If 
burned 5 hours per day, 30 days per 
month, the cost per month for current 
will, therefore, be $1.95. The cost of 
renewals per month, under the guar- 
antee, would amount to fifty cents. This 
makes a total monthly operating cost 
of $2.45. 

Model B is provided with a 260-watt 
Edison stereopticon lamp which has a 
rated useful life of fifty hours at rated 
voltage. This makes the cost of cur- 
rent at rated voltage at the ten-cent 


FIG. 2.—NIGHT VIEW OF SIXTH STREET, SAINT PAUL. 


may he varied if desired; also street 
signs may be attached at a slight addi- 
tional expense. 

Standard No. 50 conforms in general 
design to the company’s more expen- 
sive standard known as No. 51 an in- 
stallation of the latter being shown in 
Fig. 2, which is a night view of Sixth 
Street, St. Paul, Minn. 

—___~+4-»—___— 

Electric-Sign-Projector Guarantees. 

Experience with devices consuming 
electrical current has taught the mer- 
chant that there is only one satisfactory 
way to buy such a device, and that is. 
with a guarantee from the manufactur- 
er as to current consumption and re- 
newal cost. 

The Electric Sign Projector, which is 


rate 2.6 cents per hour. If burned 5 
hours per day, 30 days per month, the 
cost per month for current will, there- 
fore, be $3.90. This model requires 
three renewals per month at a cost of 
$2.25; therefore, the total monthly cost 
is $6.15. 

Model C is the same as Model A, ex- 
cept that it is equipped with a special- 
ly designed 66-watt Westinghouse- 
Nernst glower, with a guaranteed aver- 
age burning life of 200 hours, the same 
as the 132-watt lamp used in Model A. 
This burner cuts the guaranteed cost 
of current used by Model A exactly in 
two, but the renewals cost thirty-five 
cents per month; making a total month- 
ly operating cost of $1.33. 

With these guaranteed figures be- 
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fore him, the merchant is enabled to 
figure out in advance exactly what this 
very profitable form of display adver- 
tising is going to cost. 
— eee 
| Motorless Sign Flasher. 

The Eclipse Electrical Manufacturing 
Company, 418 Milwaukee Avenue, Chi- 
cago, Ill., has adopted the principle and 
construction used in its flat-rate con- 
troller in the design of a motorless sign 
flasher. The flat-rate controller con- 
sists essentially of a solenoid and plun- 
ger which breaks a contact in the cir- 
cuit when the current exceeds a given 
value. As soon as the circuit is broken 
the solenoid is de-energized and the cir- 
cuit is again closed. The controller 
thus continually makes and breaks the 
circuit until the load is reduced to the 
normal value, the frequency of the 
breaks being kept low by the use of a 
dashpot. 

In the sign flasher this apparatus 
operates similarly to open and close the 
circuit supplying the sign, and when 
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desired the connections can be arranged 
so as to flash the current first in one 
side and then in another. Since both 
circuits are never closed at the same 
time the current consumption is no 
greater than for a single sign. Flash- 
ers of this type can be supplied for 
either direct or alternating current. 

The mechanism is immersed in oil 
which provides good insulation and 
prevents sparking at the switch con- 
tact. The mechanism is of polished 
brass mounted upon an ebony-asbestos 
board. Enamel-insulated wire is used 
in the solenoid. The contact switch is 
closed by gravity, and the frequency 
of operation can be adjusted by means 
of a set-screw, being independent of 
the number of lamps connected. 
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Lighting Standards. 

A form of ornamental lighting that 
is becoming very popular is boulevard 
lighting. In many cities the munici- 
palities, following the footsteps of pro- 
gressive merchants have installed orna- 
mental lighting systems throughout the 
entire boulevard and park system. 

A type of standard that is meeting 
with marked success for lighting of this 
character is shown in the accompany- 
ing illustration. It is graceful in de- 
sign, rigid in construction and its sim- 
plicity makes it impressive. 

This standard is particularly suited 
for park ‘lighting. It stands eleven 
feet high and can be set among foliage 
and trees without having the source of 
light hidden as is the case with stan- 
dards of two or more lights having pro- 
truding arms. 

Two of the illustrations show special 


standards made for building lighting. 
Fig. 1 is a type of standard installed 
on the Clearfield National Bank Build- 
ing, Clearfield, Pa., and Fig. 3 is a 
bronze standard installed at the United 
States Mint, Philadelphia, Pa. 

Standards of these types are made 
according to individual specifications so 
as to harmonize with the decorations 
of their surroundings. They add great- 
ly to the ornamentation of a building, 
elther inside or outside and are becom- 
ing very popular. An idea of their ar- 
Ustic design may be gained from the il- 
lustrations, 

The standards described and illustra- 
ted are manufactured by the Flour City 


Ornamental Iron Works, Minneapolis, 
Minn, 
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The Schweitzer Synchronism Recorder. 

In a paper entitled ‘‘Synchronism 
and Frequency Indication,” read at 
the eighteenth annual convention of the 
American Institute of Electrical Engi- 
neers, Paul M. Lincoln states three 
functions the ideal synchronizing de- 
vice should perform, which are: 

(1) It should tell the amount of dif- 
ference in frequency. 

(2) It should tell whether the ma- 
chine being synchronized is running 
too fast or too slow. 
=- (3) It should indicate exact synehro- 
nism. 
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FIG. 2.—FOR BOULEVARD LIGHTING. 


A device which would fulfill these 
specifications became necessary by rea- 
son of the increasing size of alternat- 
ing-current generators. Snychronizing 
lamps or voltmeters although good 
enough for small machines, are inade- 
quate for the proper paralleling of 
larger units. With the rapid growth 
of alternating-current systems, and the 
demands for still larger generating 
units, a much higher refinement has 
been made necessary in the synchroniz- 
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ing operation. In order to obtain this 
refinement not only is it important that 
the best instruments be used, but ac- 
tual records must be had of each oper- 
ation, both as a check on the operator 
and as evidence in case of failure of 
any part of the apparatus. As a fur- 
ther requisite for the ideal synchronism 
indicator should be added, therefore: 

(4) It should automatically record 
the operation of switch closing when a 
machine is paralleled, showing the re- 
lative phase and whether the incoming 
machine was running at a higher or 
lower frequency than the system, when 
the control switch was closed, and 
when the oil switch closed. 

A device which fulfills all the above 
specifications has been in use for some 
time by one of the largest central-sta- 
tion companies in the world, giving en- ` 
tire satisfaction. The illustrations show 
two of these recording devices attached 


to synchronism indicators on the gen- 
erator control board in one of this com- 
pany’s stations. The essential elements 
of the recorder are: 

(1) A paper-holding and shifting de- 
vice. 

(2) An insulated ring in the indi- 
cator dial. 

(3) A spark coil with vibrator. 

The paper-holding device consists of 
two metal spools and guides, mounted 
one on each side of the indicator, a con- 
tinuous ribbon of paper feeding from 
the spool on the left across the upper 
half of the indicator dial to the spool 
on the right. 

The dial plate of the indicator is re- 
placed by one of insulating material 
having a brass ring sct in flush with 
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its surface, the ring having a radius 
a little less than the length of the in- 
strument pointer, and furnished with 
an insulated stud extending through 
the back of the indicator case. To the 
under side of the pointer and directly 
in front of the ring is soldered a plati- 
num point. The leads from the spark- 
coil secondary are connected, one to 
the insulated stud, and one to a stud 
screwed into the instrument case. The 
primary leads are connected to a direct- 
current source, aS an exciter or oper- 
ating bus, through an auxiliary con- 
tact. the location of which depends 


SCHWEITZER SYNCHRONISM RECORDER. 


upon the scheme of control wiring. The 
purpose of the auxiliary contact is to 
close the circuit to the spark coil simul- 
taneously with the closing of the con- 
trol switch and to keep it closed until 
opened by the operator. 

With the energizing of the spark coil 
at the time the control switch is closed, 
a succession of sparks jump from the 
insulated ring to the electrode on the 
pointer, puncturing the paper ribbon 
and forming the record. Any num- 
ber of switches may be connected to 
the common lead to the spark coil. 

With electrically operated oil switch- 
es the operator closes the control 
switch a little before the pointer of the 
indivator has reached the synchronous 
pesition, judging this by the time lag 
for the particular type of oil-switch 
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mechanism in use and the beat or dif- 
ference in frequency between incoming 
machine and system. 

For a perfect operation the record 
will be a very short row of quite large 
punctures, all on one side of the 
synchronous position, if the machine 
was running faster than the system, and 
all on the other side if slower than the 
system. If the operation was ill timed 
the record will extend beyond the 
synchronous position, if too siow, or if 
too quick the record will show a succes- 
sion of almost uniformly spaced punc- 


_tures between the time the control 
switch was closed and the oil switch 


closed and then a much wider spacing 
as the pointer is jerked quickly to the 


SIDE VIEW OF RECORDER, 


synchronous position. <A difference in 
beat or the rate of rotation is shown 
both by the difference in spacing and 
the size of the puncture. 

In short, the slightly varying records 
of every-day operations as well as the 
occasional faulty ones are all easily an- 
alyzed in a moment’s time. In case of 
accident or damage through failure of 
a switch to close at the proper time 
undisputable evidence is at hand which 
is Otherwise very difficult or impossible 
to obtain. 

The value of such a device when con- 
nected for service on a large system, 
although very apparent, is difficult to 
estimate in dollars and cents. It acts 
as an insurance in causing greater care 
on the part of switchboard operators 
and thus greatly improving the service 
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and furnishes reliable data for the de- 
termination of causes leading to system 
disturbance at the time of paralleling 
machines. Where installed they have 
been welcomed both by the manage- 
ment and the switchboard operators. 

The device is manufactured by the 
Chemelectrice Company, 4327 Kenmore 
Avenue, Chicago, Ill. 

—— ee 
The Benjamin Reducer. 

Users of incandescent lamps will 
doubtless be interested in the Benja- 
min reducer just placed on the market 
by the Benjamin Electric Manufactur- 
ing Company, Chicago, Il. 

The Benjamin reducer, which is 
shown in the accompanying cut, can 
be used for adapting large-base (Edi- 
son No. 41) sockets, for the use of. 
standard small-base (Edison No. 1) 
lamps. In attaching, the center of 
contact is lowered about one-half inch. 

As many lamp users have hesitated 
about installing fixtures, owing to the 
constantly changing conditions in the 
incandescent-lamp field, this device 
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will, no doubt, meet a need which has 
been widely felt. 
——eo 
Insulation of Leatheroid and Press- 
board. 

Some tests on the insulating properties 
of leatheroid and pressboard are reported 
by D. H. Ogley in the Electrical Review, 
London. Tests were made in normal con- 
dition, vacuum-dried, exposed to damp 
atmosphere, impregnated with shellac 
compound, and after heating in an oven 
at 100 degrees centigrade for a week. 

The pressboard varied very little 
under the different conditions, heating 
or moisture making but a slight change 
in the breakdown voltage. 

Leatheroid, however, deteriorates 
rapidly if damp, and even under normal 
conditions shows a strength less than 
half as great as when vacuum-dried. The 
strength of both materials was greatly 
increased by impregnation. 

eo 

Large carpets which can be heated 
by electricity have been put upon the 
German market by Baur & Company, 
of Zurich, Switzerland. 
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Convention of Bissell Salesmen. 

A three days’ conference of the sales- 
men of the F. Bissell Company at To- 
ledo, 0., was held August 31 to Septem- 
ber 2. The work of the company was 
thoroughly explained to the salesmen 
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‘‘The Repair Department and What 
it Means to You,’’ by Mr. Cox. 

‘The Cross-Arm Situation as It is 
and as I Found It,’’ by Mr. McNary. 

‘‘Security Iron Box—Box Sales and 
Suggestions Gleaned on Recent West- 


CONVENTION OF BISSELL SALESMEN. 


and a number of papers read. The fol- 
lowing addresses and papers were pre- 
sented by members of the staff. 

“White Reports’ and ‘‘Follow Up 
Work’’—‘‘Their Value to the Sales- 
man,” by M. E. Townsend. 


ern Trip,” by Mr. Hamilton. 

‘‘Report on Pole Situation and What 
the Forest-Product Department Ex- 
pects,’’ by Mr. Navarre. 

‘‘The Bissell Motor for Sewing Ma- 
chines,” by Mr. Bissell. 


CAMP AT RIVERSIDE FARM. 


“How to Know a Cross Arm and the 
Pin that Goes With It—Quality Talk- 
ing Points,” by Mr. Navarre. 

Competitive Illuminants,’’? by Mr. 
Harrison. 

“Sales Methods that Have Secured 
and Developed Lamp Business,” by Mr. 
Vaughn. 

“Industrial Illumination,” by Mr. 
Monroe. 


“Collections,” by Mr. Lloyd. 


A visit to the shops and inspection of 


stocks was also made. 
—— eeo 


Sales Conference of the Sterling Elec- 
trical Manufacturing Company. 
During the week of August 14 the 
sales and engineering departments of 
the Sterling Electrical Manufacturing 
Company, of Warren, O., held a SİX- 
day conference at Riverside Farm, 
three miles up the Mahoning River 
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from Warren, as the guests of Will- 
iam E. Coale, treasurer and manager 
of the company. 

Camp Riverside proved a delightful 
place for the conference, and a most 
satisfactory convention was enjoyed by 
everyone present. A complete Mazda 
street-lighting system was installed, 
with lights in every tent. 

One of the features of the conference 
was the presentation of a paper by Mr. 
Coale entitled ‘‘Warren Beautiful.” 
This describes in detail the civic move- 
ment which culminated recently in the 
installation of a complete Mazda street- 
lighting system in Warren, O., the first 
city in the United States to exclude 
every other form of lighting. This 
study has been prepared for publica- 
tion in a unique booklet which will be 
distributed to central-station managers, 
municipalities and officers of business 
men’s organizations interested in street 
lighting movements. 

| — eon 
The Largest Water Strainer Ever Built. 

The illustration on next page shows 
one of the two strainers recently built 
by the Lagonda Manufacturing Com- 
pany, Springfield, O. One of these 
strainers was furnished to the Toledo 
Railroad and Light Company and the 
other one to the Metropolitan Street 


GROUP AT STERLING CONFERENCE. 


Railway Company, Kansas City, Mo. 
These strainers are claimed to be the 
largest ever built for removing foreign 
matter from water. The total weight 
of each is 11,000 pounds. They meas- 
ure 10 feet 1.5 inch from end to end 
and the height above the bottom flange 
to the top of the hand wheel is 6 feet 
1 inch. 

While these figures are impressive, 
the point which will undoubtedly be 
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most interesting to the operating engi- 
neer is the fact that while each of these 
strainers is built with five indepen- 
dent straining baskets, three baskets 
when in operation provide a free area 
greater than that of the thirty-inch 
pipe in which the strainers are con- 
nected, and when all of the baskets are 
in service the total straining area is 
several times that of the supply pipe. 

While these strainers are of such 
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A New Idea in Fixture Construttion. 

A system of electric-light fixtures that 
marks one of the most radical advances 
in the history of the trade, has been 
recently perfected by The Tungstolier 
Company, Conneaut, O. They are 
known as the T. T. C. Tungstoliers, and 
embrace an entirely new idea in fixture 
construction. 


It comprises a fixture in which the 
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LAGONDA WATER STRAINER. 


massive dimensions, very little difficul- 
ty is encountered in removing the bas- 
kets for cleaning purposes. To clean 
them it is only necessary to turn the 
hand-wheel, which raises the baskets 
entirely out of the strainer, at the same 
time shutting off the water from that 
straining compartment. The basket can 


FIG. 


then be lifted out and all foreign mat- 
ter removed and the basket quickly re- 
turned again. 

In service it is recommended that at 
least one straining basket be kept out 
of service to act as a reserve. 

This provides ample insurance 
against total shut-down of the water 
and makes it unnecessary to have two 
large strainers in duplicate. 


\ 
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fixtures reach the dealer in sealed pack- 
ages, the different parts packed in sep- 
arate cartons, so that the dealer has 
simply to put the packages on his 
shelves until a fixture is needed, when it 
can be put together in two minutes, thus 
greatly reducing the deterioration of 
the stock. 

Assembling and putting up a T. T. 
C. Tungstolier is a very simple matter, 
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FIG. 2.—ASSEMBLED FIXTURE. 


body, bottom shell, canopy and arms are 
built up into separate pieces so arranged 
that taking them apart or putting them 
together is the work of but a moment. 
The body and arms are ready wired, a 
patented spring clip in the arms engag- 


ing the contacts in the body which is ` 


provided with holes for their insertion. 


1—SHOWING PARTS OF FIXTURE. 


the only tools needed being a wrench, a 
screw-driver and a pair of pliers. There 
is no wiring, no cutting of pipe, almost 
no labor. 

What this system will mean to the 
fixture dealer or central station can 
readily be seen. By an outlay of only 
$120 he can secure the equivalent of al- 
most two thousand different fixtures for 
display purposes, and at the same time 
be able to display the entire line in a 


FIG. 3.—ANOTHER TUNGSTOLIER FIXTURE. 


These arms, bottom shells and canopies 
are interchangeable, so that it is possible 
to construct fixtures of many different 
designs with comparatively few pieces. 
With a complete equipment of T. T. C. 
parts, which consists at present of eigh- 
ty-six pieces, it is possible to construct 
1,944 separate and distinct designs, and 
with an amount of stock that will occu- 
py only a few feet of shelf space. The 


show room fifteen feet square. The 
large display, large investment in stock, 
heavy deterioration and burdensome 
overhead expense are done away with. 
A thoroughly first-class fixture business 
can be done upon a very small invest- 
ment and in a very small shop, which 
makes the business an attractive side 


line for both contractor and central sta- 
tion. 
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COMMISSION NEWS FROM NEW YORK. 
(Special Correspondence.) 


The Public Service Commission, First District, in a recent rul- 
ing prescribed a modification of the uniform system of accounting 
which was ordered December 8, 1908. The modification consisted 
of the addition of two primary accounts to be entitled “Joint Trans- 
mission Expense, Dr.” and “Joint Distribution Expense, Dr.” The 
first is defined as the portion of expense to be met by the account- 
ing corporation where any transmission lines, etc., are maintained 
by another person or company for the joint benefit of the accounting 
corporation. The second account covers the expense of the distri- 
bution structure or facilities maintained in a similar manner. 

The Long Acre Electric Light & Power Company has executed 
a general mortgage to the Empire Trust Company covering all its 
property in Manhattan and the Bronx for $50,000,000. The com- 
pany has received authority from the Commission to issue stocks 
and bonds to the amount of the mortgage. Announcement of the 
company’s financing plans will be made later. 

The Commission, Second District, has heard the application of 
the Mohawk Hydro-Electric Company for approval of the construc- 
tion of transmission lines in the towns of Ephratah and Palatine 
and the village of Nelliston, and for the consent and authority for 
that company to issue $36,000 in six-per-cent thirty-year first-mort- 
gage bonds: also the application of the Mohawk Hydro-Electric 
Company and the Fort Plain Gas & Electric Light, Heat & Power 
Company for consent to the leasing of the Fort Plain Company’s 
electrical distribution system in the village of Nelliston to the Mo- 
hawk Hydro-Electric Company. 

The application of the Richfield Springs Electric Light & Power 
Company for permission to assign its franchise in Richfield Springs 
to the Richfield Springs Utility Company and the application of 
the Richfield Springs Utility Company for the right to acquire 
this franchise and for permission to issue $47,000 in mortgage bonds 
were both heard at Albany. 

On Friday at Buffalo the Commission heard the complaints of 
the president and trustees of the village of Silver Creek, Chau- 
tauqua County, against the Buffalo & Lake Erie Traction Company 
as to service afforded in that village, and also the complaint of the 
United States Light & Heat Company against the Niagara Falls 
Gas & Electric Light Company for refusal to extend gas mains to 
the complainant’s plant. 


IMPORTANT DEVELOPMENTS. 


(Special Corrcapondence.) 


A MUNICIPAL VENTURE.—The city of Big Rapids, Mich., 
plans to dam the Muskegon River at Ryan’s Creek, install a hydro- 
electric plant, at a cost of about $250,000, and proposes to sell power 
in competition with big privately owned plants. A survey, which 
was recently made, brought forth the statement that such a venture 
would prove highly profitable. According to the report of the city 
engineer, lighting and power will be furnished so cheaply by this 
municipal plant that the rates now in effect for electric power in 
that part of the state will be greatly lowered. The estimated price 
of the plant, $250,000, carries into consideration not only the plant 
and dam, but enough advertising to place the plant's product before 
the people and the manufacturers. The estimate of the cost of the 
dam is $67,660, the structure to be built of concrete; $7,020 for the 
earth embankment; $35,100 for the power house; $28,500 for the 
three water power turbines; $41,440 for electrical equipment at power 


sts $7,780 for transmission lines and $5,000 for cost of flooded 
8. 


TEXAS DEVELOPMENT APPROVED.—The contract that was 
recently entered into by the City Commission of Austin, Texas, with 
William B. Johnson, of Hartford, Cònn., representing the Hydraulic 
Properties Company, of New York, for the reconstruction of the 
large dam across the Colorado River and the installation of a hydro- 
electric plant, which work shall cost $1,720,000, has just been rati- 
fied by vote of the people of Austin. Owing to the fact that these 
publie works are to be paid for out of the earnings of the munic- 
ipal light and power plant, the right to vote on the proposition was 
not confined to the tax payers. The original dam was washed away 
eleven years ago by a flood in the river. Several attempts have 
been made since then to bring about its reconstruction, but none of 
the plans were successful. Under the terms of the present contract 
the city is to pay to Mr. Johnson $100,000 for the completion of the 
dam and hydroelectric plant and the rest of the $1,720,000 is to be 
paid in semi-annual installments of $32,400 each without interest. 
The contractor is required to operate the power plant during this 
term of years and deliver to the city all power generated. He is re- 
quired to instal] equipment capable of producing 7,200-horsepower. 


A minimum of 600,000 horsepower-hours per month is guaranteed. 
The dam itself will be the largest structure of its kind in the state. 
Its height will be sixty-five feet, which is five feet higher than the 
old dam. In case the dam or power plant is washed away the con- 
tractor must replace it or lose all unpaid installments. He is also 
required to keep the works in first class repair during the twenty- 
five-year period. The City Commission reserves the power of mak- 
ing and regulating the rates for water and electric lights. One of 
the important features of the project is the large lake that the dam 
will create. Besides the dam and hydroelectric plant the contractor 
must construct a water storage reservoir of 10,000,000 gallons capac- 
ity for the purpose of keeping on hand a reserve supply for the use 
of the city. He must also install pumps to keep this reservoir full. 
The works must all be finished within two years. Preliminary con- 
struction work has already been started and it is stated by Mr. John- 
son that the entire works will be finished within one year. The 
dam will be of concrete construction. D. 


BIDS ASKED FOR PANAMA PLANT.—Bids are being ask 
by the Isthmian Canal Commission for furnishing plant and ma- 
terial for a hydroelectric station at Gatun, Canal Zone. The hydro- 
electric station is to be situated near the spillway in the heart 
of Gatun dam and is to have a present building capacity of 6,000 
kilowatts. An ample supply of fresh water at a practically constant 
temperature of eighty-five degrees Fahrenheit is obtainable from 
Lake Gatun throughout the greater portion of the year. The lake 
surface will be not more than ninety-one feet or less than eighty- 
seven feet above mean sea level. The building structure of the sta- 
tion is to be of reinforced concrete. The station equipment is to 
be divided into three complete units of 2,000 kilowatts each. In ad- 
dition there are to be installed two 100-kilowatt motor-generator 
exciter sets and the various auxiliaries for regulation and control 
of the turbo alternators. The turbines are to run satisfactorily in 
parallel with the steam turbine-driven generators now connected to 
the present three-phase, 2,200-volt, twenty-five-cycle alternating-cur- 
rent system. The units installed are to be of the vertical type, each 
unit having a fifty-kilowatt exciter mounted directly upon the shaft. 
The generating room is to be spanned by the twenty-ton crane. 


LIGHTING AND POWER. 
(Special Correspondence.) 
PRINCETON, MO.—This city has voted electric light bonds 


` to the amount of $7,000. 


SOUTH RIVER, N. J.—The old street lamps here have been 
replaced by tungsten lamps. 

KIRKWOOD, MO.—This city has voted bonds for $10,000 to im- 
prove the electric light plant. 

FARMINGTON, MINN.—F. H. Eddy, of St. Paul, is organizing 
a company to install an electric light plant. C. 

GILBERT, MINN.—The construction of a municipal electric 
light plant is being considered. C. 

POCAHONTAS, IOWA.—Bonds for $11,000 have been issued 
for a municipal electric light plant. 

WARRENSBURG, MO.—An electric light plant is soon to be 
erected at the State Normal School. 

BRYAN, TEX.—The Bryan Power Company has been incorpo- 
rated with a capital stock of $70,000. 

ARLINGTON, S. D.—W. C. Allen and Adam Royin are plaanning 
to establish an electric light plant here. 

HILL CITY, KANS.—The people of this city have voted elec- 
tric light bonds to the amount of $15,000. 

LACLEDE, MO.—The Laclede Electric Light Company has been 
incorporated with a capital stock of $5,000. 

' SIDNEY, MONT.—This city has granted an electric light fran- 
chise to the Sidney Electric & Fuel Company. 

ENTERPRISE, ORE.—The Enterprise Electric Company has 
been granted a ten-year franchise in this city. 

NORTH BRANCH, MINN.—The Eastern Minnesota Power 
Company will install electric lights here this fall. C. 

WILLS POINT, TEX.—J. H. Human and others have organized 
a company to rebuild the local electric light plant. 

BOONE, IOWA.—Work has been commenced on the construction 
of an electric light plant, estimated to cost $125,000. C. 

TOWER, MINN.—Work has been commenced on the construc- 
tion of the municipal power plant at Pike River Falls. 

AMARILLO, TEX.—The Amarillo Water, Light & Power Com- 
pany is about to increase its capital and build a plant. 

HAZLETON, PA.—Engineers representing Edmund Coxe of 
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Philadelphia, have been making surveys preparatory to establish- 
ing a hydroelectric plant on Hazle Creek. 


OMAHA, NEB.—The Platte River Hydro Electric Power Com- 
pany has been chartered by Charles P. Ross and others. 


DALLAS, TEX.—The Southern Minneapolis Farm Power Com- 
pany has been incorporated with a capital stock of $10,000. 


HAMILTON, CAL.—The Sacremento Valley Colony Company 
has requested bids for pumping machinery and electric motors. A. 


HARLINGEN, TEX.—This city will vote September 26, on the 
issuance of $32,000 in municipal bonds, part for electric light plant. 


WINONA, MINN.—W. J. Welch, manager of the Winona Rail- 
way & Light Company, is planning to thoroughly overhaul the sys- 
tem. 

CLARION, IOWA.—White & Son, engineers, have completed 


plans for the erection of a brick building for the electric ~ 
plant. 


CHEHALIS, WASH.—A. W. Van Arsdall has made Application 
for an electric lighting and power franchise throughout Lewis 
County. A. 

LITTLE FALLS, MINN.—The Water Power Company is about 


to commence the erection of an electric line to the school at Belle 
Prairie. 


RUBY, MONT.—The Madison River Power Company is con- 


structing a power line to furnish light to Laurin, Sheridan and 
Twin Bridges. 


POCAHONTAS, IOWA.—At a special election a proposition ‘to 


bond the town for $11,000 to build a municipal lighting plant, car- 
ried by a large majority. 


FALLS CITY, ORE.—Messrs. Van Zandt & James contemplate 


the installation of a power plant, for electrical lighting and power, 
in the Willamette Valley. 


ELLIOTT, IOWA.—The Griswold Electric Light & Power Com- 


pany, Griswold, Iowa, has secured the contract for supplying the 
town with electric light. 


LOCKPORT, N. Y.—A certificate of the incorporation of the 


Lewiston & Lake Shore Power Company has been filed. The amount 
of capital stock is $25,000. 


BRIDGEPORT, CONN.—The Warner Brothers Company, which 


now owns the largest corset factory in the world, has just com- 
pleted a $250,000 power plant. 


LAS CRUCES, N. M.—The Las Cruces Electric Light & Ice 
Company has issued bonds for $75,000 for improvements and ad- 
ditions in its electric power plant. A. 


LECOMPTON, KANS.—At a special election it was decided to 


vote bonds to the amount of $2,500 for an electric light plant. The 
plant will be for lighting the streets. 


WILMINGTON, DEL.—Additions are to be made to the power 


plant of the Wilmington & Philadelphia Traction Company here. 
The new work will cost about $60,000. 


CENTERVILLE, WASH.—The Pacific Power & Light Compa- 
ny, of which J. C. Naylor is local manager, plans for the installation 
of a lighting and power system at this place. 


PASADENA, CAL.—The City Council will soon call for bids 
for the installation of an ornamental street-lighting system on 
South Orange Avenue. The estimated cost is $50,000. 


A. 
KENDALLVILLE, IND.—The work of overhauling the city 


electric light and waterworks is estimated to cost about $60,000, and 
to secure this amount the city may have to be bonded. 


SUMTER, S. C.—The Sumter Lighting Company has had orders 
for a number of motor installations since the company changed 
hands. Two of the motors have been placed in ginneries. 


LOS ANGELES, CAL.—The F. O. Engstrom Company has been 
awarded a $16,000 contract by the Southern California Edison Com- 


pany for the erection of a reinforced-concrete substation at Colton 
Cal. 


NEW HAVEN, CONN.—New electric lights are to be installed 
by the United Illuminating Company of this city. It is expected 


that eighty new poles, carrying 400 lights in groups of five, will be 
erected. 


BAKERSFIELD. CAL.—The Bakersfield Gas & Electric Compa- 


ny has been incorporated by H. A. Jastro, H. A. Blodget, L. C. Mc- 
Afee, L. P. St. Clair and C. E. Jewett, with a capital stock of 
$100,000. 


FRESNO. CAL.—The first car loads of material for the Los 
Banos power line being built by the San Joaquin Light & Power 


Company are being placed where needed and work on this line will 
begin at once. 


MELLEN. WIS.—A. E. Appleyard, of Ashland, Wis., has com- 
menced the construction of a power plant to supply electricity to 


the street railway plants at White River, Ironwood, Ashland, Bes- 
semer and Hurley. 


DES MOINES. TOWA.—A company is to be organized with a 
capital of $160,000, to construct dams. locks and power, plants along 


the river below this city. A. C. Miller is at the head of the Iowa 
end of the company. C. 


PORTLAND, ME.—The New England Power Company of Maine 
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has been incorporated with a capital stock of $5,000,000. The off- 


cers are: President, Clarence E. Eaton; treasurer, T. L. Croteau; 
clerk, James E. Manter. 


CORYDON, IOWA.—The Iowa Engineering Company, engineers, 
Clinton, Iowa, will prepare plans for the reconstruction of the 


electric light system, including new engines, generators, boilers, etc. 
J. J. C. Bower is town clerk. 


SALT LAKE CITY, UTAH.—The Davis & Weber Counties Canal 
Company is asking for bids for the erection of a hydroelectric power 


plant near Riverdale, Utah. The plant, it is said, will have a 
capacity of 5,000 horsepower. A. 


PEORIA, ILL.—D. M. Mayer and others have petitioned the City 
Council for ornamental lights on North Adams Street between Ham- 


ilto and Fayette streets, offering to furnish the equipment if the 
city will pay for the current. 


RIVERSIDE, CAL.—Maniford & Poole, of Los Angeles, are the 
engineers for the new power system to be established in San Ber- 


nardino, Riverside, and other southern California towns by the 
Southern Sierra Power Company. 


LOS ANGELES, CAL.—A committee composed of one resident 
of each street in Palms, Cal., with S. A. Sterns as chairman, has 
agreed to install electric street lights in the streets of Palms. 
Work will begin the middle of October. 


LOGANSPORT, IND.—A. J. Yawger & Company has secured 
the contract to build a power dam in Eel River at West Tenth 


Street. The new dam will be of concrete and will replace the pres- 
ent wood structure owned by the city. 


OCEANSIDE, CAL.—The Pacific Light & Power Company nad 
commenced preliminary work on its proposed dam across the San 


Luis Rey River. A hydroelectric power plant will later be installed 
for electrical and irrigation operations. A. 


PEORIA, ILL.—Bids have been asked by the Peoria Gas & Elec- 
tric Company for the construction of a steel and concrete tower in 
the Illinois River which will carry eleven high-tension wires for the 
transmission line to East Peoria and Washington. Z. 


TOWER, MINN.—The cost of the dam and power house in con- 
nection with the power plant for which contracts were let recently 
is estimated at $11,736; the transmission line $4,224; turbine and 
head gate $2,474, and dynamos and machinery, $2,690. C. 


DURANGO, COLO.—In accordance with a contract recently 
executed between the city and the Durango Gas & Electric Com- 
pany, the company will supply ninety arc lamps for street lighting. 
Current will be supplied at the rate of $5.00 per lamp per month. 


SAN FRANCISCO, CAL.—The West Sacremento Electric Com- 
pany has been incorporated by B. P. Lilienthal, William Herlitz and 
H. W. Furlong, et al., with a capital stock of $100,000. The com- 
pany plans to operate electrical properties in Sacramento, Yolo and 
Solano Counties. 

SAN BERNARDINO, CAL.—The Southern Sierra Power Com- 
pany has awarded a contract to the C. C. Moore Company for the 
construction of its new steam generating plant here. The work is 


estimated to cost $200,000. The company has been granted a fifty 
year franchise in this city. 


SANTA ANA, CAL.—The Southern California Edison Company 
has offered to dispose of its local distributing system to the city, 
exclusive of other properties, for $165,000, provided that the city 


will enter into a fifteen-year contract with the company for power 
at two cents per kilowatt-hour. 


MEDFORD, ORE.—The Rogue River Electric Company 4 re- 
cently sold its light and power plants to the Siskiyou Electric Power 
& Light Company for $3,300,000. This gives the latter company 


practically a monopoly of the waterpower resources in northern 
California and southern Oregon. 


SINTON. TEX.—The Sinton Ice & Power Company, owned by 
S. G. Herlacher, was sold to R. V. Covey of Houston and J. K. Ross 
of Oklahoma. The name of the new firm will be the Sinton Ice, 
Light & Power Company. It is proposed to put in a dynamo, suf- 
cient to furnish lights for the entire town. 


SPOKANE, WASH.—The engineering work is now in progress 
for electrical power developments on the Kootenai River at Kootenai 
Falls, Mont. The plant is to be located seven miles east of Troy 
and eleven miles west of Libby, Mont., and will supply electrical 
power to the northwestern portion of the state. 


LOS MOLINOS, CAL.—A representative of the Sacremento Val- 
ley Power Company is making a canvass of the farming district 
around this city for the purpose of making contracts for light 
and power. It is understood that the Northern Electric Company 
will soon have a man in the field for the same purpose. 


ROBINSON, ILL.—The Varney Electric Company is reported 
to have filed a lien against the Robinson, Water Light & Heat 
Company in the Fefleral Court at Danville asking for a sale of 


the plant to pay debts. The claim is for materials furnished to W. 
H. Clinton, receiver. Hearing will be had the first Monday in 
October. Z. 


MT CARMEL, ILL.—The property of the Mt. Carmel Gas & 
Electric Company was sold by order of the Federal Court to Fred- 
erick Hartenstein of Cincinnati for $150.000. There will be no 
change in the local management. J. M. Mitchell will continue as 
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receiver until the fifteen months allowed the bondholders for re- 
demption have expired. l Z 


ESCALON, CAL.—The Escalon Water & Light Company, re- 
cently incorporated, contemplates the installation of an electric- 
lighting system here. S. T. Irwin is interested. A. 

RUSHVILLE, IND.—The Rushville Furniture Company is pre- 
paring to install machinery in its new factory in the course of 
erection. The company having failed to secure current from the 
city is beginning to build a plant to generate electricity for power 
and lights. The company will be ready to buy electrical machinery 
and equipment in about a month. S 


COLFAX, IOWA.—The Colfax Electric Light Company has been 
granted a franchise to maintain a cable for the purpose of transmit- 
ting an electric current to Prairie City from the Colfax plant, and 
will furnish illumination for that city and lighting connection will 
soon be completed. The Colfax plant has recently been strongly 
equipped and is giving excellent service. . 


ALGONA, IOWA.—S. W. Crowell, city clerk, will receive bids 
until September 21 for one 100-horsepower and one seventy-five-horse- 
power gas-producer outfit; one seventy-five-kilovolt-ampere alternat- 
Ing-current and one fifty-kilovolt-ampere alternating-current gener- 
ator, and one switchboard panel. The Ames Engineering Company, 
of Ames, Iowa, are retained as engineers. C 


LONGMONT, COLO.—The preliminary work on the Longmont 
municipal lighting plant is progressing rapidly. An option has 
been secured on a site on the North Fork, above Lyons. Bids for 
the sale of the bonds have been received. Bids for the construction 
of the power house and for the transmission lines are also being 
called for. The plant will be a hydroelectric installation. 


COLUMBIA, S. C.—The Courtenay Manufacturing Company, 
Newry, will install a complete equipment of machinery for fur- 
nishing electric lights in its village, office building, store, superin- 
tendent’s dwelling, etc., and has awarded contract for the same. 
The Courtenay plant is a $300,000 enterprise, operating 25,536 ring 
spindles and 640 looms on the production of print cloth. 


HILLSBORO, ILL.—The Hillsboro Electric Light Company has 
purchased the plant of the Greenville Electric, Gas & Power Com- 
pany for $60,000, it is reported. J. J. Frey of Hillsboro, president 
of the.company is quoted as saying this is part of a plan to build 
an interurban line connecting Greenville, Hillsboro and Collins- 
Ville. Mr. Frey and his company now own thirteen electric light 
plants and are said to be negotiating for property at Troy, Ill. Z. 


BALLSTON SPA, N. Y.—The franchise and properties of the 
Hudson River Electric Power Company, including the subsidiary 
Companies and the great plant at Spier Falls, were sold recently in 
mortgage foreclosure proceedings by Senator Harvey D. Hinman, 
as special master, to Francis M. Edwards of Boston, representing 
the bondholders’ committee, for $7,500,000. The only other bidder 
for the property was a representative of Anthony N. Brady, the 
traction magnate. 


MARQUETTE, MICH.—Contracts have been awarded for a 
new water turbine and electric generator to be installed at the city 
Power plant on Dead River. The water wheel and governor will 
be furnished by James Leffel & Company of Springfield, O., for 
$5,350; the generator including switchboard complete, two fifteen- 
kilowatt transformers, lightning arresters, etc., by the General Elec- 
_ tric Company of Schenectady, N. Y., for $7,806, making the total 
cost of the new machinery $13,156. 

CLARINDA, IOWA.—The Lee Electric Light Company has com- 
pleted a seven-mile transmission line to the town of New Market, 
Iowa, and the street lights were turned on for the first time August 

. The company has also closed a contract with the Bedford, Iowa. 
Light, Heat & Power Company for the construction of its New 
Market transmission line on to Bedford, an extension of fifteen 
miles. The Lee Electric Company expects to place the contract at 
once for the necessary poles, wire and other material and it is in- 
tended to have the line built by December 1. 

ST. JOHNSBURY, VT.—The Frontier Electric Company has 
been organized with Col. C. S. Emery of Newport, president. The 
capital is $30,000, and it will construct a generating plant for the 
distribution of light, heat and power, at a point on Jay branch 
about two miles from North Troy. The dam will be constructed of 
Solid re-inforced concrete. Water will be conveyed in 2,800 feet of 
four-foot steel penstock to the power house. One hundred and 
sixty-eight: feet fall of water will be obtained and the power to be 
developed will be 800 horsepower for ten hours per day and 200 for 
the remainder of the day. 

COLUMBUS, 0.—The State Tax Commission recently gave out 
figures Showing the total tax valuation placed upon electric and 
Dower Plants to be $27.745,130, an increase over the figures of last 
year of $21,256,433. The Marblehead Power Company, Cleveland, 
was increased from $3,190 to $15,000; The Canton Electric Com- 
pa from $153,950 to $1,356,320: the Columbus Railway & Light 

ompany, from $526,000 to $1,534,000; the Cleveland Electric Illumi- 
nating Company, from $3,790,895 to $11,375,000; the Dayton Citi- 
ree Electric Company, from $99.400 to $500,000; the Springfield 
ight, Heat & Power Company, from $207,000 to $725,000; and the 
Thocrd Electric Light & Power Company, from $7,230 to $30,000. 
k e total valuation of all lighting and power plants in the state 
Egregated but $6,488,697 in 1910. 
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ELECTRIC RAILWAYS. 
(Special Correspondence.) 
DES MOINES, IOWA.—The Commercial club is agitating the 
extension of the street car system to South Des Moines. C. 
HALSTEAD, KANS.—The Arkansas Valley Interurban Rail- 
way Company has been granted a franchise in this city. 


BURBANK, CAL.—The Pacific Electric Railway Company has 
completed its extension from Glendale to this place, and com- 
menced regular service, September 6. A. 

RIVERSIDE, CAL.—The City Council has advertised for bids 
for the purchase of a forty-five-year franchise for a double track 
electric railroad on certain streets of this city. 

VALLEJO, CAL.—The San Francisco, Vallejo & Napa Valley 
Electric Railway will issue bonds for $1,500,000 for the construction 
of its proposed line from St. Helena to Calistoga, Cal. A. 

SAN FRANCISCO, CAL.—Work has begun on the Sacramento 
& Woodland electric railroad, a part of the Northern Electric Com- 
pany’s system. The line will be in operation by May, 1912. 

MINNEAPOLIS, MINN.—The Dan Patch line has let the con- 
tract for grading between Dundas and Comus, Minn., to Christian & 
Bennett, and between Dundas and Northfield to Mr. Dougherty, of 
Minneapolis. C. 

IOWA CITY, IOWA.—The contract for the construction of sev- 
enty miles of interurban line has been let by the Iowa City & 
Davenport Interurban Railway Company, to C. E. Coon, Omaha, Neb., 
for $2,000,000. C. 

PORTLAND, ORE.—The Mount Hood Railway & Power Com- 
pany announces that expenditures to total $1,500,000 will be made 
for extensions and improvements to its power plants and systems, 
during this year. A. 

ST. PAUL.—The Twentieth Century Transportation Company, 
capital $1,000,000, has been incorporated at Pierre, S. D., to con- 
struct an interstate trolley route from Chicago, IUl., to Rapid City, 
S. D., passing through St. Paul. C. 

OREGON, MO.—The City Light & Water Plant of this city is 
in the market for railway equipment as follows: One second-hand 
direct-current railway generator 550-600 volts; one fifty-kilowatt 
street car, combination baggage and passenger type, capable of 
seating forty to fifty people, control either end, with lights and 
air-brake equipment; 1,000 rail bonds, new; 250 six-inch by twenty- 
five-foot chestnut or cedar poles: 250 trolley arms; 4,000 feet three- 
eighths and one-half-inch galvanized strand; 100 six-inch and eight- 
inch anchors with rods. Morton R. Martin is superintendent of the 


plant. 
' TELEPHONE AND TELEGRAPH. 
(Special Correspondence.) 

LANESBORO, MINN.—The Tri-State Telephone Company will 
erect an exchange here. ° l C. 

MITCHELL, S. D.—The Dakota Central Telephone Company is 
about to erect a new plant. 

WABASHA, MINN.—A franchise has been granted to the 
Greenfield Farmers Telephone Company. 

FREMONT. NEB.—The Nebraska Telephone Company has se- 
cured a site for the erection of an office building. C. 

KELSO, WASH.—The Coweman Telephone Company will 
soon commence construction on the extension of its system into the 
Shanghai Valley district. A. 

ABERDEEN, WASH.—The Pacific Telephone & Telegraph Co 
pany let the contract for the erection of a building on Market 
Street, estimated to cost $35,000. C. 

SLEEPY EYE, MINN.—Business men haveé let the contract for 
the erection of a central telephone plant estimated to cost $5,700 
with $2,000 additional for wire, cables and other material. C. 

- OLGA, ILL.—The Olga Independent Telephone Company has 
been incorporated with capital stock of $2,500. The incorporators 
are Elwood Barker, S. B. Flannigan, Jr., and Lawrence Smith. Z. 


MACOMB, ILL.—The Macomb Telephone Company has been 
incorporated with a capital of $50,000 to maintain and operate a 
telephone exchange. The incorporators are Edward S. Slusher, 
Charles K. Todd, and John C. Lawyer. 

COLFAX, IOWA.—The instalment of a new telephone system 
and completion of the consolidation of the two telephone companies 
formerly in operation is being made. The Colfax Telephone Com- 
pany has expended $10,000 in building and plant. 

TACOMA, WASH.—The Sunset Telephone & Telegraph Company 
has let the contract for the erection of a three-story building at 
North Twenty-seventh and Proctor Streets. The cost of building 
and site is $26,000 and telephone equipment will amount to 
$50,000. : 

PORTLAND, IND.—The Home Telephone Company increased 
its rates and the city refused to pay the increase for phones used in 
the city offices. The company discontinued the service and the 
city brought suit to oust the company from the streets on the 
ground that it has no franchise. A new or renewal of franchise will 
be granted only with the provision that the rates be made what 
they were previous to the recent increase. S. 


ELECTRICAL SECURITIES. 


Stockholders of the American Power & Light Company have 
subscribed to approximately ninety-five per cent of the $2,200,000 
ten-year six-per-cent gold notes offered to them for subscription on 
July 5 to the extent of twenty-five per cent of their stock holdings. 
The right to subscribe expired at the close of business on September 
1. An underwriting syndicate has taken up the amount not sub- 
scribed for by stockholders. The response of the stockholders, 
many of whom live abroad, is considered unusually gratifying. 

Directors of the Interborough Rapid Transit Company in- 
creased the dividend on the company’s stock from nine per cent 
to ten per cent per annum and declared an extra dividend of one 
per cent. Of the $35,000,000 of stock on which the increased 
dividend will be paid, $33,912,800 is in the treasury of the Inter- 
borough-Metropolitan Company, having been exchanged by the 
holders for the four and one-half per cent bonds on the basis of 
$200 in bonds for each $100 of stock. It was announced by Presi- 
dent Shonts that the increased dividends would be used to estab- 
lish a sinking fund for the retirement of the $67,000,000 Inter- 
borough-Metropolitan four and one-half per cent bonds. The divi- 
dend on the Interborough Rapid Transit stock was increased from 
eight per cent to nine per cent in 1907. 

Deposit of Chicago & Oak Park Elevated stock with Continen- 
tal & Commercial] Bank under minority stockholders’ agreement is 
Desa of 14,000 shares or enough to make the merger plan oper- 
ative. 

It is officially stated that out of the $50,000,000 new stock re- 
cently offered by the American Telephone & Telegraph Company 
to its stockholders at par, in the ratio of one share to five held, 
only $300,000 remains untaken. This balance is supposed to repre- 
sent absentee stockholders and will probably be taken up prior to 
the expiration of the time limit. 

The Wilmington City Railroad Company, whose property is 
leased to the Wilmington & Philadelphia Traction Company and 
whose entire capital stock is owned by the Wilmington & Chester 
Traction Company, has sold $600,000 five per-cent fifty-year bonds to 
a syndicate headed by Scott & Company of Wilmington, Del. Pro- 
ceeds of the new issue will be used to refund the $600,000 first mort-. 
gage fours which matured September 1. 

DIVIDENDS. 


Buffalo General Electric Company; regular quarterly dividend 
of one and one-half per cent on the common stock, payable Septem- 
ber 30, to stock of record September 20. 

Interborough Rapid Transit Company: quarterly dividend of 
two and one-half per cent, and an extra dividend of one per cent, 
both payable October 2. 


Philadelphia Traction Company; semi-annual dividend of $2, 
payable October 2. 


CLOSING BID PRICES FOR ELECTRICAL SECURITIES ON THE LEADING EX- 
CHANGES AS COMPARED WITH THE PREVIOUS WEEK. 


NEW YORK.. Sept. 11. Sept. 4 
Allis-Chalmerg COMMOMN..........-c ccc ee cee cen ceccececeecs 6% 6% 
Allis-Chalmers Preferred............-cccccccccccvececeverns 17 17 
Amalgamated Copper..........c cece cece cece cece ssesececneeae 55% 57% 
American Tel. & Cable........ ccc cc ccc cc cc cece cece ten ceeeane 18% *78 
American Tel. & Tel.......ssssoessesessossesssosssossosnen. 134 134 
Brooklyn Rapid Transit........... ccc cece eee c ec ccceccecvens 73 755% 
General Electric .......ssssesesosesoseesososseosssesesesesoo 150 151 
Interborough-Metropolitan common................ccccecees 14% 14 
Interborough-Metropolitan ‘preferred................ccceees 41% 43 
Kings County ElectriC........sseseesoesessosssessoosossosees 129 129 
Mackay Companies (Postal Telegraph and Cables) common 824 8216 
Mackay Companies (Postal Telegraph and Cables) preferred 72 72 
Manhattan Elevated .......esesassosssssessossessesseososee 13414 134 
Metropolitan Street ‘Railway................ cece uce cee ceees * 18 #18 
New York & New Jersey Telephone.............c...cccvees 103 108 
Pacific ‘Tel. & Tel......esussssussonessesoeessescssassssesooo 36% 37% 
U. 8. Steel COMMON... ccc ee eee e eee eeeneees 6 69% 
U. S. Steel preferred: cs en cc same veces are es Gace ose sets 114% 114% 
Western TNO: oie ei ooo sk os oa dr 0 elas Sie wow Hees Swe ees T4146 74 
Westinghouse COMMON.....  sessssessesessesessosovesoseso 4% 64 
Westinghouse preferred.......... cece cece cece eee c eee neens 110% 112 

BOSTON. Sept. 11. Sept. 4 
American Tel. & Tel .0icoccscseieecews seceapwitatadiwesean ve 134% 134% 
Edison Elec. Illuminating............ 0... ccc eee eee eee +. 280 286 
General Blectrle:.¢i6 cess sss rest bbe tyaewiees ewe Ob wadea an canoes 150% 151 
Massachusetts Electric COMMON.......... cc cece ee nee eens 18 17% 
New England Telephone.............. cece ccc cece esececveece 86 89 
Massachusetts Electric preferred. ....... ccc cece e ee eee eee 145% 146 
Western Tel. & Tel. COMMOMN......... ieee cece ee ee cece e eee 16 16% 
Western Tel. & Tel. preferred.......... ccc cece eect e ewes 97 96% 
PHILADELPHIA. Sept. 11. Sept. 4 
Américan: Rallways.aicssiesnitscietosi avis s eh Ge bee cen awe 44% 45 
Electric Company of America... .. ccc esse cece teen e enc ccces 11% 12 
Electric Storage Battery COMMON.......... cee eee eee weenie §2% 61% 
Electric Storage Battery preferred........... cece cca ee eee 52% 51% 
Philadelphia. Blectrics.c.. nc ccc dein cane eg Wha aees oe came Bs 16% 17 
Philadelphia Rapid Transit............ ccc cece cece ence ee aes 22% 22% 
Philadelphia: Tractionis:iccs04 secs kewe cae CoN a eee eeiea eva wens 8514 84% 
Union. Traction.. ie laesst Oa He es ee Ae ea Sea eae 50 50% 
CHICAGO. Sept. 11. Sept. 4 
Chicago Elevated Railways COMMOMN...........e cece eee e eee 25 24 
Chicago Elevated Railways preferred......... cece ce ee eee 884 85 
Chicago Railways, SerieS 1........ cece cece eee eect e rece eee 91%. 91 
Chicago Railways, Serles 2........ cece eee cree ere rere ence ess 29 28 
Chicago Subway resce eee hen C risan Gee Pa gk Meds dea ean 2% 2% 
Chicago Telephones ¢o.alsa vena pee Se heteS ein GeG.0 pases se 122 120 
Commonwealth Edison......... 0. cece cece ee ew ee eee tence eens 132% 132 
National Carbon Common... .... ccc cece ee eee eee tent e ees 100 100 
National Carbon preferred.......... 00. cece erect eens 103% 115 
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PERSONAL MENTION. 


F. D. WITWER, formerly of the Brilliant Electric Company, 
has become assistant manager of the Bryan-Marsh Company. 


L. W. GILL, professor of electrical engineering in Queen’s Uni- 


versity, is the Canadian representative at the International Electrical 
Congress, being held in Turin, Italy. 


CHARLES A. ROLFE, vice-president of the Southwestern Home 
Telephone Company, of Redlands, Cal., was a Chicago visitor this 


week. Mr. Rolfe is enjoying a vacation, and will spend some time 
at the baths at Mt. Clemens, Mich. 


I. E. MOULTROP, mechanical engineer of the Edison Electric 
Illuminating Company, of Boston, is in Chicago, as the guest of 
the Commonwealth Edison, inspecting the new Northwest generat- 
ing station of the company which is now nearing completion. 


W. A. FOX, treasurer of the Commonwealth Edison Company, 
of Chicago, was recently elected a director and made vice-president 
of the Chicago & Oak Park Elevated Railway. Mr. Fox succeeds 


Redmond D. Stephens, who represented Blair & Company’s interest 
in the road. 


W. GODFREY BOYD, electrical engineer has been retained as 
consulting illuminating engineer by the Haskins Glass Company, of 
Wheeling, W. Va. Mr. Boyd will, in his present position, pay par- 


ticular attention to the design of a new line of indirect and semi- 
indirect lighting units which the company is developing. 


BENJAMIN T. DELAFIELD, who represented the Lunken- ` 
heimer Company for a number of years in the St. Louis and Kansas 
City territory, has become connected with the Best Manufacturing 
Company, of Pittsburg, Pa., to handle their power-plant material in 
the same territory. He will make his headquarters in Kansas City. 


H. B. KIRKLAND, of Pittsburg, Pa., was married on September 
14, to Miss Emily Roberts Houghton, daughter of Dr. and Mrs. 
Owen E. Houghton, of Brooklyn, N. Y. The wedding took place at 
the home of the bride’s sister, Mrs. Girard B. Townsend, Montclair, 
N. J. Harry Kirkland is one of the best-beloved of the electrical 
fraternity. He has been long and favorably Known, and a host of 


friends and acquaintances will join us in extending to him and to 
Mrs. Kirkland the heartiest felicitations. 


JARED A. MUNROE, manager of the industrial department 


of the Bryan-Marsh Company has been in Chicago placing light- 
ing installations in numerous fac- 


tories and industrial plants. Two 
very large installations have been 
placed quite recently, one of these 
covering an area of nearly eight 
acres. Mr. Munroe was formerly 
manager of the Illuminating En- 
gineering Company of Detroit, 
Mich., and has specialized in in- 
dustrial lighting for the past three 
years. He was placed in charge 
of the newly established indus- 
trial lighting department of the 
Bryan-Marsh Company because of. 
his valuable experience in placing 
industrial installations. The de- 
partment now in his charge will 
be in a position to investigate a fac- 
tory and show by citing previous 
instances of a similar natare just 
how large an increase in illumi- 
nating and how great a saving in 
power can be realized by well in- 


stalled and properly designed 
lighting. 


JARED A. MUNROE. 


S. Z. DE FERRANTI, president of the (British) Institution of 
Electrical Engineers, is visiting America, and is at present in Chi- 
cago. He will return east on September 18, and after attending the 
convention of the Association of Edison Illuminating Companies, will © 
make extended visits to Pittsburg, Niagara Falls and Schenectady. 
He will sail for Europe on the Olympic on September 30. Mr. de 
Ferranti has devoted a great deal of attention to the more perfect 
utilization of the energy available in coal, and to the exclusion of 
the conversion process from cities. He is now working upon & 
prime mover which will utilize superheated steam, and has already 
obtained an efficiency of twenty-five per cent between the coal pile 
and the generator. This is more than double the usual efficiency 


obtained today. 
OBITUARY. 


THOMAS A. DEEN, who has for the past twenty-five years 
been well known among the electrical) contractors of Pennsylvania, 
died recently at his home in Lancaster, Pa. Mr. Deen was at 
one time chief engineer for the Uited States Electric Lighting 
Company, the first lighting company in Lancaster. In 1883 he was 
made chief engineer of the Edison Electric Illuminating Company 
in which capacity he served for two years. Leaving the Edison 
company he entered the contracting fleld in Lancaster, his firm 
now being one of the oldest in that city. The business will be 
continued under the name of Thomas A. Deen Estate. 
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NEW PUBLICATIONS. 


THE MOUNTAIN STATES MONITOR.—The first number of 
this monthly magazine devoted to the interests of the Mountain 
States Telephone & Telegraph Company appeared in August. The 
magazine is published at Denver, Colo. 


COLOMBIAN MAHOGANY.—The publication takes up the use 
and characteristics of Cariniana pyriforms which, although it does 
not belong to the same family as the true mahogany has some of 
its external characteristics. It is widely used as a substitute for 
mahogany, a large amount being shipped from Cartagena, Colombia, 
annually. 

LANGLEY MEMOIR ON MECHANICAL FLIGHT.—The work 
follows Professor Langley’s publications on “Experiments in Aero- 
dynamics,” and “The Internal Work of the Wind,” and is printed 
as Part 3 of volume 27 of the Smithsonian Contributions to Knowl- 
edge. The subject is taken up from both a mathematical and ex- 
perimental standpoint, numerous diagrams and half-tone engravings 
being included. 

ELECTRICAL CODE OF NEW YORK CITY.—The Department 
of Water Supply, Gas and Electricity of the City of New York, has 
published a new electrical code applying to that city. This code 
is based upon the National Electrical Code, departures from the 
latter having been made only when modifications were necessary 
or desirable on account of local laws and conditions. Copies of the 
new code can be obtained upon application to the Bureau of Elec 
trical inspection, 13 Park Row, and constructive criticism of the 


code is invited. 
PROPOSALS. 


WIRING.—Proposals will be received at the office of the Super- 
vising Architect, Washington, D. C., until October 6, for the con- 
struction complete (including plumbing, gas piping, heating appa- 
ratus, electric conduits and wiring, and lighting fixtures), of 
the United States postoffice at Pendleton, Oregon, in accordance 
with drawings and specification, copies of which may be obtained 
from the custodian of site at Pendleton, Ore., or at the Supervising 
Architect’s office. Proposals will be received until October 9, for 
the construction, complete, including plumbing, gas piping, heating 
apparatus, electric conduits and wiring and lighting fixtures, of th 
United States postoffice at Winchester, Ky. | 


i INDUSTRIAL ITEMS. 


THE TRUMBULL ELECTRIC MANUFACTURING COMPANY, 
Plainville, Conn., has issued the September number of its magazine 
Trumbull Cheer. The issue lists a line of Trumbull panel boards 
and combination switches. 


THE D & W FUSE COMPANY, Providence, R. I., describes its 
magnetic chucks in a folder which was issued a short time ago. 
The chucks are manufactured for both surface grinding, planing 
and milling. Rotary chucks are made for ring and cup grinding. 


THE OTIS ELEVATOR COMPANY, New York, N. Y., describes 
the new Chicago & Northwestern railway station at Chicago in the 
August number of The Indicator. This number also contains a 
continuation of an article entitled “Principles of Electro-Dynamics.” 


THE COLUMBIA INCANDESCENT LAMP COMPANY, St. 
Louis, Mo., has removed its main offices from their long estab- 
lished location, 2115 Locust Street, to the Equitable Building, Suite 
SAA ias bringing the company into the main business district 

- Louis. i 


W. N. MATTHEWS & BROTHER, St. Louis, Mo., is mailing a 
foldıng post card illustrating the use of the Matthews guy anchor. 
The card has a return portion arranged for convenience in ordering. 
Slips inserted in the card advertise the Matthews two-bolt guy clamp 
and the Matthews cable clip. 

BUREAU OF STANDARDS, Washington, D. C., has issued a 
new edition of Circular No. 6, containing fees for electric, mag- 
netic and photometric testing. All of these subjects are grouped 
together in the present circular and certain changes have been made 
in the fees since the original] publication of the schedules. 

ECONOMY ELECTRIC COMPANY, Warren, O., is distributing 
calendars containing reproductions of the birthplaces of famous 
Americans. The September card illustrates the birthplace of James 
Russel] Lowell. A complete set of these beautiful reproductions in 
color will be sent by the Economy Electric Company upon request. 


Vict THE LOCKE INSULATOR MANUFACTURING COMPANY, 

i N. Y., announces that it has taken over the exclusive han- 

e of the Nicholson arcing rings. These rings are already in 

a ce on the lines of the Niagara, Lockport & Ontario Power Com- 

m a Chicago Sanitary District, Syracuse Rapid Transit Company 
many other installations. 


iae BELL ELECTRIC MOTOR COMPANY, Garwood, N. J., 
olen es its line of single-phase motors in a recent bulletin. These 
ra le use of no condensers, phase-splitters, compensators or 
possessing ers for starting. The motor is a complete unit in itself, 
Motor & a starting torque similar to that of a direct-current series 
i and does not require a friction clutch or similar device. 

Pa., eD F. MOORE, 200 North Third Street, Philadelphia, 
Which wh ng upon the market a line of enamel-insulated wires, 

en desired can be covered with an additional layer of 
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silk or cotton. Stocks of this wire are carried in Chicago and 
Cleveland, as well as at the factory. All wire is thoroughly tested 
before leaving the factory so that a uniform product of high 
standard is assured. 

THE SEIDLER-MINER ELECTRIC COMPANY, the well-known 
electrical contracting and supply house which has done business in 
Detroit for the past twenty years, has recently added to its activities 
by entering the field as a wholesale jobber and manufacturer's 
agent. For this purpose the building at 207 Jefferson Avenue, which 
the company has occupied for a number of years, has been re- 
modeled and a full line of new and standard electrical supplies is 
now carried in stock. , 

THE PACIFIC ELECTRIC HEATING COMPANY, Ontario, Cal., 
tells “Hotpoint” dealers, in the August number of its magazine 
Hot Points, to prepare for the return of the “bill raisers.” An attrac- 
tive folder has also been mailed telling of the objects and scope of 
the “bill-raisers” campaign and containing a reproduction of the 
page advertisement which appears in the September 16 number of 
the Saturday Evening Post. This advertisement explains to the 
central-station customer just why his bills increase as winter 
comes. 


THE EMERSON ELECTRIC MANUFACTURING COMPANY, 
St. Louis, Mo., reprints in the September issue of the Emerson 
Monthly an abstract of an article appearing in a publication of the 
H. C. Roberts Electric Supply Company. The article deals with the 
electric store and is interesting and to the point. A plea is made 
for the modern retail electric supply store in our smaller cities, not 
merely as an unimportant adjunct to a contracting business, but as 
a business standing on its own feet. A store which compares fa- 
vorably with the best store in town would, the author states, get 
the business. 


THE HURLEY MACHINE COMPANY, Chicago, Ill., has sent 
out copies of its new. illustrated Catalog A showing designs of 
modern laundry rooms and illustrating and describing the special 
line of Thor electric laundry machines arranged for permanent 
installation. The statement is made by the manufacturers that 
this complete line of machines was brought out because of the 
many requests received from architects and builders for a machine 
which could be permanently installed. The washers are made in 
various sizes and are of solid porcelain, cast. iron, white enamel, 
copper, zinc or galvanized steel. 


MACHEN & MAYER ELECTRICAL MANUFACTURING COM- 
PANY, Philadelphia, Pa., is distributing a booklet in which are 
listed the M. & M. specialties. In conection with the flush push- 
button switch, twelve special features are noted, each of which adds 
to the strength, durability or satisfactory operation of the switch. 
It might be added that in a recent test of M. & M. switches which 
were selected at random, these withstood more than 1,000,000 makes 
and breaks. Illustrations of the various types of switches, recep- 
tacles, conduit boxes, indicating heater receptacles, etc., are in- 
cluded in the booklet, prices being given for each. 


THE HOPE ENGINEERING & SUPPLY COMPANY Pitta- 
burg, Pa., announces that it hag secured the services of Louis 
Bendit as manager of its western office at the New York Life 
Building, Kansas City, Mo. Mr. Bendit will have associated with 
him a corps of experienced engineers and will be prepared to give 
careful attention to all inquiries in consulting and contracting 
engineering along the line of natural gas. He will also have 
charge of its sales agencies of Miller gas and oil engines, 25 to 
400 horsepower, C. & G. Cooper gas engines, 300 to 2,000 horse- 
power, Hammon gas-pipe couplers, and Sprague gas meters. 

THE AUTOMATIC ELECTRIC WASHER COMPANY, Newton 
Iowa, through its president, Harry L. Ogg, is making a personal 
appeal to the live dealers of the country to handle the Automatic 
Washer. Mr. Ogg has devised a plan that will enable dealers to 
sell automatic washing machines with comparative ease. Mr. Ogg 
wil be glad to send full information to any central station or dealer 
who is interested in this proposition. The Automatic Washer met 
with almost instantaneous success when it was placed on the 
market, and the company has been obliged to increase its facilities 
a aoe of times to keep up with the constantly increasing de- 
mand. 


THE GENERAL ELECTRIC COMPANY, Schenectady, N. Y. 
has received an order from the Pacific Mills, Lawrence, Mass., for a 
1,000-kilowatt, three-phase, sixty-cycle, 600-volt horizontal Curtis 
Turbine. Over 11,000 horsepower of General Electric motors are 
now installed in these mills. The Des Moines City Railway Com- 
pany, Des Moines, Iowa, has placed an order with the General 
Electric Company for a 2,000-kilowatt, twenty-five cycle, mixed-pres- 
sure turbine, and a seventy-five kilowatt turbo-exciter. The tur- 
bine will take steam from two engines driving 1,000 kilowatt direct- 
current generators, and its installation will improve the economy 
and increase the capacity of the present station. 


THE MAYTAG WASHER COMPANY, Newton, Iowa, makers 
of the well known Maytag electric washing machine, states that it 
is meeting with excellent success in the placing of its electric 
washing machines among the central stations, and users in gen- 
eral. The Maytag Company claims that its machine has a number 
of features not possessed by other makes. It is simple, durable 
and quiet, easy running, and there is no weight on the lid. ARN 
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the working parts are protected, and one operating handle controls 
the washer, ringer and reverse. There is nothing to get out of 
order, there are no vibrating levers in the way, and all working 
parts are on the left side, out of the operator’s way. The com- 


pany would be glad to send a full description to any central station 
on request. 


THE FOSTORIA GLASS SPECIALTY COMPANY, Fostoria, O., 
lists and illustrates in its new 100-page catalog entitled “Illumi- 
nating Glassware,’ more than 1,550 different styles of clear-cut 
and etched globes, shades and reflectors for electric and gas lamps. 
In respect to the number of styles illustrated, this is probably the 
most comprehensive catalogue ever distributed by an American glass 
company; it is in fact a veritable reference work on the numerous 
schools of design and profusion of shapes exemplified in modern dec- 
orated illuminating glassware. The book itself is most attractively 
put together, and in spite of its scope is not at all unwieldy. It 
will be mailed gratis to persons interested in its contests from 
a commercial or a professional standpoint. Applications should 
be made to the company’s headquarters at Fostoria, O., and should 
specify “Catalogue No. 52.”. “Iris,” or iridescent glassware, is de- 
scribed in a separate publication by the same company. 


THE UNION LIGHT & SUPPLY COMPANY, New York Life 
Building, Chicago, Ill., distributors in the United States for the 
“Just” (Wolfram) tungsten lamps, states that it has met with 
great success in placing this lamp among users in the West. The 
Union Company claims that the “Just” lamp is giving entire satis- 
faction and has shown a remarkably long life. The distributor 
claims that it installed 114 one bhundred-watt, round-bulb, “Just” 
lamps in the office of the Hartford Fire Insurance Company, New 
York Life Building, Chicago. These lamps were installed in Febru- 
ary, 1910, have been in constant use since then, and during this 
time only three lamps have been replaced. Another installation to 
which the company points with pride was made in the Fine Arts 
Building, Chicago. It consisted of two 450-watt, “Just” lamps, 
eight inches in diameter, totally frosted, and although the lamps 
have been burning on an average of fifteen hours a day since 
November 1, 1909, in a dark corridor, they are still in perfect 
condition. These two lamps have burned over 10,000 hours. 


THE NATIONAL CARBON COMPANY, Cleveland, O., has is- 
sued a booklet, entitled “Analogies between Battery Current and 
Water Flow.” It is an explanation of the electrical expressions 
commonly applied to dry cells in terms of water current and flow. 
The comparisons between water flow, pressure, current, etc., to the 
same thing in electrical current cannot be misunderstood. The 
book is profusely illustrated so as to make a visual explanation of 
the points brought out, in addition to the word-description. The 
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National Carbon Company has taken the initiative in issuing such 
educational literature at frequent intervals for the benefit of any 
ore interested in electrical matters, particularly along the lines 
where their products are used. They have one of the largest pri- 
vate technical and physical laboratories in the world, where men 
of national reputation are constantly delving into various problems 
connected with the company’s business, while others are devoting 
exclusive time to the preparation and distribution of informaation 
such as the above. It is quite natural to believe that the better 
educated the public is the more easy will it be for the company’s 
salesmen to make explanations regarding the high quality of prod- 
uct which the company is making. 

Copies of the book will be sent free to those who desire them. 
It has a very attractive cover page and the typographical arrange- 
ment, color scheme, and paper stock all tend to make the book 
pleasing to the eye. 

DATES AHEAD. 


International Municipal Congress and Exposition. Chicago, Ill., 
September 18-30. 

Association of Edison Illuminating Companies. 
vention, Spring Lake, N. J., September 19, 20 and 21. 

Northwest Electric Light and Power Association. 
vention, Spokane, Wash., September 21-22. 


American Electrochemical Society. Twentieth general meeting, 
Toronto, Canada, September 21-23. 


Iiluminating Engineering Society. Annual convention, Chicago, 
Ill., September 25-27. 


National Conservation Congress, Kansas City, Mo., September 
25, 26 and 27. 


American Mining Congress. 
cago, Ill., September 26-29. 

Georgia Section of the National Electric Light Association. An- 
nual convention, Columbus, Ga., September 26 and 27. 

National Association of Cotton Manufacturers. Semi-annual 
meeting, Kquinox House, Manchester, Vt., September 27-30. 


American Electric Railway Association and affiliated associa- 
tions. Annual convention, Atlantic City, N. J., October 9-13. 


New York Electrical Exposition, New Grand Central Palace, 
New York, N. Y., October 11-21. 


Denver Electric Show. Denver, Colo., October 14-21. 
Association of Railway Electrical Engineers. Annual conven- 
tion, La Salle Hotel, Chicago, November 6-10. 


National Electric Light Association. Next annual convention, 
Seattle, Wash., June 10-14,,J912. 


Annual con- 


Annual con- 


Thirteenth annual meeting, Chi- 


RECORD OF ELECTRICAL PATENTS. 


Issued (United States Patent Office) September 5, 1911. 


1,002,222. TELEPHONE SYSTEM. Henry P. Clausen, Chicago, Ill., 
assignor to Stromberg-Carlson Telephone Manufacturing Co., 
Rochester, N. Y. Filed July 18, 1903. Relates to details of the 


line and cut-off relays and their control of the line and super- 
vising signals. 


1,002,232. ALARM FOR CASH BOXES. William E. Dawson and 
Robert McAlpine, Detroit, Mich., assignors of one-fourth to 
William D. Southwick and one-fourth to Harry J. Booth, De 
troit, Mich. Filed Sept. 11, 1908. Associated with a desk tele- 
phone is a cash box that has an alarm circuit connected with 
the lock and passing through the cord. An attempt to turn 
the lock or to sever the cord of the instrument operates the 
alarm. 

1,002,233. ELECTRODYNAMIC BRAKE FOR ALTERNATING- 
CURRENT MOTORS. William N. Dickinson, Jr., Brooklyn, N. 
Y., assignor to Otis Elevator Co., Jersey City, N. J. Filed Dec. 
20, 1905. Mechanically connected to the motor is a direct- 
current generator which is energized on reversal of the motor 
and then sends a current into the motor field so as to affect an 
electrodynamic brake action on the motor. 

1,002,238. TELEPHONE ATTACHMENT. Gustavus Abeel Duryee, 
New York, N. Y. Filed May 13, 1908. Mounted upon the trans- 
mitter is a sound-proof casing containing a yielding mouth- 
piece adapted to engage the speaker’s mouth. 

1,002,239 and 1.002.240. TELEPHONE SYSTEM. Alfred H. Dyson, 
Chicago, Ill., assignor to Stromberg-Carlson Telephone Manu- 
facturing Co., Rochester, N. Y. Filed April 11, 1902. These two 
patents cover a trunking system between exchanges including a 
grounded trunking line with supervisory relays, signals, etc. 


1,002,249, ELECTRICAL OXIDATION OF NITROGEN. Carleton 
Ellis, Montelair, N. J., assignor to Ellis-Foster Co. Filed June 


6, 1911. Consists in forming an elongated electric arc, passing 
a current of preheated air of constant moisture content concent- 
rically about and in planes at right angles to the normal axis 
of the are and in causing the are to be deviated from its normal 
axis and revolve thereabout at a speed slightly less than that 
of the rate of travel of the gaseous current. 


1,002,253. HOT-WATER-BAG HEATER. Thomas E. Fogalsang and 
Bertha McCutcheon, San Francisco, Cal., assignors to Joseph 
A. Moross, San Francisco, Cal. Filed Oct. 12, 1910. Combined 
with the bag is a stopper therefor of dielectric material in which 
are embedded a pair of wires, electrodes connected with the 
wires and projecting within the bag, but removable therefrom 
with the stopper, and an enlargement fixed to the electrode 
within the bag and carried by the electrodes and co-operating 
with the stopper to hold the electrodes out of contact with the 
bag. 

1,002,258. APPLIANCE FOR PRODUCING ARTICLES BY ELEC- 
TRODEPOSITION. Frank Iorns Gibbs, Birmingham, England. 
Filed Aug. 16, 1910. A model is formed of vitreous material 
that is hollow and provided with inner and outer deposit-re- 
ceiving surfaces consisting of a metallic luster burned into 
and combined with the glaze, and leads electrically connecting 
the inner and outer surfaces. 

1,002.267. MORSE TRANSMITTER. Theodore Habermann. Hem- 
slingen, near Brockel, Germany. Filed Jan. 14. 1911. Comprises 
a number of series of electric contacts, the contacts in each 
series representing by their length and order of sequence the 
dots and dashes constituting one of the code characters, means 
for severally moving the contact series, means whereby the 
contacts in each moved series successively close the trans- 
mitter circuit, and audible signal devices automatically actuated 
on completion of the movements of the contact series. 

1,002.277. TELEPHONE SYSTEM. Arthur R. Kahl, Rochester, N. 
Y., assignor to Stromberg-Carlson Telephone Manufacturing Co., 
Rochester, N. Y. Filed July 16, 1907. Relates to a scheme 
of connection between an automatic and a manual exchange. 

1.002.286. METHOD OF ELECTRIC PRODUCTION OF IRON AND 
STEEL AND OTHER METALS. Axel Rudolf Lindblad, Lud- 
vika, Sweden. Filed March 6, 1909. An electric furnace is fed 
by a two-phase circuit connected to adjustable electrodes over 
the bath, the latter being connected to the neutral point. 

1,002,336. INDUCTION-MOTOR-CONTROLLING APPARATUS. Au- 
gust Sundh, Yonkers, N. Y., assignor to Otis Elevator Co., Jer- 


Ny 
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sey City, N. J. Filed Nov. 16, 1905. Includes a valve for con- 
trolling the speed-controlling means, a device operated by fiuid 
pressure for actuating the valve electro-responsive valve-re- 


storing means, and brake apparatus controlled by the latter. 


1,002,348. RAIL BOND. Williám H. Wherry, East Cleveland, Ohio. 
Filed June 14, 1905. Consists of a continuous strand or strip 
of copper wound into a coil having superimposed layers, each 


such layer comprising a number of turns of the strand. 


1,002,357. IGNITER FOR ENGINES. William K. Bassford, Perth 
Amboy, N. J. Filed April 2, 1910. An armature is fixed on a 
sleeve through which a driving shaft passes loosely. A governor 
is mounted on the shaft and geared to the sleeve so as to regu- 


late the speed of the armature. 


1,002,383. DYNAMO-ELECTRIC MACHINE. Valere Alfred Fynn, 
London, England, assignor to Wagner Electric Manufacturing 
Co., St. Louis, Mo. Filed Nov. 29, 1909. Combined with a 
stator carrying a neutralizing winding is a rotor with working 
brushes on it connected in series with the neutralizing winding. 
There are also exciting brushes on the rotor, an independent 
source of electromotive force, and means for producing a teaser 
flux along an axis displaced from the axis of the exciting 
brushes, the magnitude of the flux depending on the difference 
between the independent electromotive force and an electromo- 
tive force derived from the working circuit. 


1,002,388. METHOD OF AND MEANS FOR CONNECTING TELE- 
PHONE APPARATUS. Ernest A. Gray, Boston, Mass., assignor 


1,002,383.—DY NAMO-ELECTRIC MACHINE. 


to American Telephone & Telegraph Co., Boston, Mass. Filed 
July 30, 1907. The method of connecting telephone conductors 
between primary points and other points consists in rendering 
the conductors available at groups of primary points arranged 
in permutations and arranging the conductors to be available 
at their primary points in a definite order with reference to the 
availability of other conductors. 


1,002,390. ANODE FOR X-RAY TUBES. Henry Green, Hartford, 
Conn. Filed March 28, 1908. The anode body and the target, 
comprising ‘a back plate of material having a high heat con- 
ductivity, and the face plate of highly refractory material are 
permanently and inseparably secured together with their op- 
posing faces in actual contact throughout their entire area. 


1,002,435. COIL WINDER. Peter Oswald, Alma, Neb. Filed April 
24, 1911. Mounted in a portable case are a number of dry 
cells. Secured to the hinged cover is a small motor connected 
to the cells and adapted to drive a shaft on which the coil core 
or a chuck is placed. 


1,002,444, ELECTRIC-RESISTANCE FURNACE. Albert Petersson, 
da, Norway. Filed May 25, 1910. Has two superposed elec- 
trodes between which the charge forms a vertical resisting con- 
ductor. On either side of the upper electrode are plungers that 


ee the material against it, so as to prevent the forming of 
s. 


1,002,462. SUSPENSION-LOOP FOR INITIAL CATHODE SHEETS. 
Edward L. Sibley, Bennington, Vt. Filed July 29, 1910. A wide 
flat sheet metal loop is hung over a conducting rod and at its 
lower ends is secured the cathode sheet. 


1,002,475. WIRE CABLE AND THE LIKE COVERING MACHINE. 
Otto Vogel, Berlin, Germany, assignor to Fabrik Isolirter 
Drähte (vormals C. J. Vogel Telegraphendraht-Fabrik) Aktien- 
Sesellschaft, Adlershof, Germany. Filed Sept. 9, 1908. The 
Wire passes through a tubular shaft to which is secured a flier 
that winds the insulation upon the wire. 


1,002,482. PROCESS OF MAKING DUPLICATE SOUND RECORDS. 
Jonas W. Aylesworth, East Orange, N. J., assignor to Thomas 
A. Edison, Incorporated, West Orange, N. J. Filed Jan. 29, 1908. 
Metallic records are made by applying an excessively thin film 
i hydrocarbon on the record surface of a matrix, then apply- 
Ng graphite thereto, then lightly burnishing the conducting 
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surface, then electrodepositing a metal on the same, and finally 
separating the electrodeposited metal from the matrix. 


1,002,484. CONTROLLING DEVICE FOR ELECTRIC MOTORS. 
Thomas Barnard, Toronto, Ontario, Canada, assignor to Bast- 
man Machine Co., Limited, Toronto, Canada. Filed March 3, 
1910. Has a vertically moving plunger that wipes the arma-. 
ture and field resistance contacts step by step. 


1,002,527. OIL-COOLED TRANSFORMER. Otto Kulka, Hamburg, 
Germany, assignor to Carl Frank Sander, Hamburg, Germany. 
Filed Sept. 21, 1910. The casing of an oil-cgoled transformer is 
provided with an inverted siphon having its bend below the 
normal level of oil in the casing, and allowing oil to flow into 
or from the casing. 

1,002,538. RESISTANCE BOX. Louis A. de Mayo, New York, N. Y. 
Filed March 20, 1909. The resistance elements are in the form 
an rods extending through supporting plates and connected by 
clips. 


1,002,544. AUTOMATIC CUT-OUT FOR ELECTRIC CIRCUITS. 


Eugene S. Sears, Chicago, Ill., assignor of one-third to Howard 
J. Peters and one-third to Fred D. Fox, Chicago, Ill. Filed July 25, 
1910. The two trolley wires of a double-track electric railway 
are connected in series, a conductor connecting the trolley wires 
to ground. A feed tap supplies current from the main feed to 
the trolley wires, a switch in the feed tap being normally locked 
in closed position. An electromagnet is arranged when ener- 
gized to release the switch, the electromagnet having its coils 
in shunt with the trolley wires and normally short-circuited 
thereby. A switching mechanism ig arranged to open the cir- 
cuit a the electromagnet and to connect the trolley wires in 
parallel. 


1,002,544.—AUTOMATIC CUT-OUT. 


1,002,563. SENDER FOR AUTOMATIC TELEPHONE SYSTEMS. 


Edward E. Clement, Washington, D. C. Filed Nov. 11, 1905. 
Comprises a circuit-breaking mechanism for transmitting a 
series of impulses, a movable operating member having a fin- 
ger hold, for actuating the circuit-breaking mechanism, and a 
fixed limiting member having a plurality of finger holds spaced 
‘apart from each other in the path of movement of the operat- 
ing members. The finger hold in the movable member and all 
the finger holds on the fixed limiting member are within the 
span and range of movement of one hand of the operator. 


1,002,567. SOUND-RECEIVING DEVICE. Sidney M. Davison, Cam- 


bridge, Mass. Filed April 22, 1909, Serial No. 491,637, Renewed 
May 25, 1910. Apparatus for finding the direction from which 
sound comes has two metal shells; one being located within the 
ones An electric transmitter is disposed within the inner 
shell. 


1,002,574. CHAIN GUIDE FOR ELECTRICAL PULL-SOCKETS. 


Edgar H. Freeman, Trenton, N. J., assignor to E. H. Freeman 
Electric Co., Trenton, N. J. Filed June 2, 1911. The two parts 
of the guide body have a slot which may be closed by turning 
the movable part of the attachment. 


1,002,595. ELECTRIC SWITCH. James F. McElroy, Albany, N. Y., 


assignor to Consolidated Car Heating Co. Filed Nov. 17, 1910. 
Comprises two stationary contacts, two movable contacts, means 
for operating the movable contacts, a magnet having its ener- 
gizing coil and one pole between the two sets of contacts and 
two opposite poles outside of both’ sets, together with inter- 
posed insulation on the pole faces forming a separate inclosure 
for each set. 


1,002,596. DOOR MOTOR. James F. McElroy, Albany, N. Y., as- 


signor to Consolidated Car Heating Co. Filed March 7, 1911. 
Has stationary and movable electric contacts, and a split casing 
inclosing the stationary contacts while permitting the entrance 
of the movable contact, each side of the casing being adapted 
to be opened outward to permit the inspection of the contacts. 


1,002,608. METHOD OF TREATING EMERY ORE. Frank J. Tone, 


Niagara Falls, N. Y., assignor to Carborundum Co., Niagara 
Falls, N. Y. Filed Nov. 14, 1908. Pulverized emery ore is 
mixed with a quantity of carbon sufficient to reduce the con- 
stituents of the ore other than alumina and insufficient to re- 
duce the alumina. This mixture is interposed between the elec- 
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trodes of a furnace, and current passed at a temperature be- 
low the reduction temperature of alumina, and above the re- 
duction temperature of silica, allowing the fused mass to cool 
and separating the reduction products from the fused alumina. 


1,002,622. ARC LAMP. John Albertis Ziegenfuss, Caney, Kan. 
Filed Nov. 18, 1909. Has a slotted member, an angular mem- 
ber having a reduced portion which extends through the slot 
and is provided with a roller, the angular member having a 
threaded portion. A carbon holder is threaded to this and is 
provided with a flange arranged adjacent the slotted member, 
the carbon holdér having arms and being provided with a lower 
cylindrical portion from which the arms project. These arms 
are designed to engage and support a carbon, a vertical movable 


member engaging the roller of the angular member for raising 
the holder and its carbon. 


1,002,635. APPARATUS FOR MEASURING AND REGULATING 
THE CONCENTRATION OF DYE LIQUORS. Wladislaus Brat- 
kowski, Berlin, Germany. Filed March 10, 1911. Serial No. 
613,619. An incandescent lamp supplied from a source of con- 
stant voltage, shines through a glass tube through which the 
dye-stuff fiows. The transmitted light falls on a selenium cell 
connected in circuit with an ammeter and a solenoid. When 
the dye color becomes too weak the solenoid opens a valve in 
a chamber containing concentrated dye, allowing this to 

| strengthen the used dye to the proper depth of color. 

1,002,645. ELECTRODE FOR ARC LAMPS. Wallace T. Conn, Lake- 
wood, O., assignor to National Carbon Co., Cleveland, O. Filed 
April 1, 1909. Has a main electrode portion, and means for 
maintaining the arc at the end of the electrode comprising a 
coating of insulating material about said main portion, and a 
shell of carbon surrounding the insulating coating. 


1,002,685.—-DYE REGULATOR. 


1,002,647. ELEVATING JACK FOR MULTIPLE WIRES AND CA- 
BLES. Thomas J. Cope, Philadelphia, Pa. Filed Feb. 20, 1911. 
Is composed of a wedgeshaped body, and a conical roller 
mounted on a side and extending in the direction of the length 
of the body. 

1,002,648. RELAY CONTACT. Fred B. Corey, Schenectady, N. Y., 


assignor to General Electric Co. Filed Sept. 3, 1909. The con- 
tact is made of molybdenum. 


1,002,658. METHOD OF TREATING MOLDS USED IN THE ART 


OF ELECTROTYPING. George E. Dunton, New York, N. Y. 
Filed Nov. 11, 1910. The mold is treated with a mixture of 
grease and an electrical conducting material, which mixture 
may be easily removed. 


1,002,687. DYNAMIC BRAKE CONTROLLER. Clark T. Henderson, 
Milwaukee, Wis., assignor to Cutler-Hammer Manufacturing 
Co., Milwaukee, Wis. Filed Sept. 6, 1907. Renewed Feb. 4, 
1911. A variable resistance is connected across the terminals 
of the motor armature, means being supplied for arresting the 
removal of the resistance from circuit when the armature cur- 
rent rises above a predetermined value. A mechanical brake is 
operatively connected with the armature, and electroresponsive 
means energized upon closure of the motor circuit for rendering 
said mechanical brake inoperative until the current through 
said armature falls to a predetermined point. 


1,002,711. SYSTEM FOR THE TRANSMISSION OF ELECTRICAL 
ENERGY. Charles D. Lanning, Boston, Mass. Filed Aug. 8, 
1907. A two-way repeating device comprises one or more re- 
peating instruments and circuit-controlling means, these being 
controlled by sound-cauged electric currents and so disposed as 
to vary, establish and maintain the circuits to and from the 
repeating device in response to the direction of sound-transmis- 
sion from the speaking to the listening station. 


1,002,712. ELECTROMAGNETIC DEVICE FOR ALTERNATING 
CURRENTS. Charles D. Lanning, Boston, Mass. Filed Aug. 
2, 1910. A modification of the preceding patent. 


1,002,713. SELECTIVE SIGNALING SYSTEM. Oscar M. Leich, 
Chicago, Ill, assignor of one-third to J. G. Ihmsen and two- 
thirds to P. C. Burns, Chicago, Ill. Filed May 3, 1901. Alter- 
nating current of different frequencies is impressed on the line 
operating signal devices responsive to these frequencies. Each 
station circuit is non-tuned or non-resonant for the particular 
frequency by which its alloted signal-receiving device is oper- 
ated. 
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ly. Filed 

002,718. INDUCTION MOTOR. Ercole Marelli, Milan, Ita 

i S e 19, 1909. The face of each pole piece of a single-phase 
induction motor is eccentric to the motor armature. 


_ ELECTRIC-AIR FURNACE HEATER. Ezra A. Mathers, 

a York, N. Y., assignor to Hub Machine, Welding & Con- 

tracting Co., New York, N. Y. Filed Aug. 9, 1910. Has a cas- 

ing, a plurality of movable carbons forming a discharge open 

ing therefrom, means for forming an arc flame in the casing, 

and means for discharging compressed alir into the casing, 
whereby the flame is formed through the opening. 


E. 
1,002,735. AUTOMATIC TELEGRAPH-KEY CLOSER. Dorace 
Motz and Frederick B. Hatfield, La Jara, Colo. Filed Oct. 4, 
1910. A secondary lever is employed to hold the key in a 
closed position. 


1,002,745. ELECTRIC RAILWAY GATE. John Allen Nungesser 
and Geore Fredrich Klein, Galion, O. Filed Nov. 8, 1910. A 
motor operates the gear movements which open the gate. 


1,002,758. CONTACT FOR ELECTRIC WELDING MACHINES. 
Adolph F. Rietzel, Charlestown, R. I., assignor to Thomson 
Electric Welding Co., Lynn, Mass. Filed Aug. 25, 1908. Has a 
pair of pressure current-carrying blocks, one fixed and the 
other movable toward and away from the first, and an inter- 
mediate contact located between the current-carrying blocks 
and movable into and out of engagement with the work inde 
pendent of the movement of the blocks. 


. CONTROLLER FOR ELECTRIC MOTORS. Adolph W. 
gs Riverton, N. J., and Edward B. Wilford, Merion, Pa., 
assignors to Electro Dental Manufacturing Co., Philadelphia, 
Pa. Filed July 10, 1911. The operating lever may be locked 
in any one of a number of definite positions. Locking is done 

by means of a toothed member. 


1,002,783. DETACHABLE TELEPHONE SUPPORT. Burton W. 
Sweet, Cleveland, O., assignor to Harry Z. Sands, Cleveland, O. 
Filed March 23, 1907. A support made of a number of hinged 
members, stamped from sheet metal. 


PATENTS THAT HAVE EXPIRED. 


Following is a list of the electrical patents (issued by the 
United States Patent Office) that expired September 11, 1911: 


£25,689. ELECTRIC TRANSFORMER. Charles S. Bradley, Avon, 
N. Y 


§25,690. ELECTRIC-RAILWAY SYSTEM. Charles S. Bradley, 
Avon, N. Y. 

525,698. ARMATURE FOR DYNAMO-ELECTRIC MACHINES. 
Rudolph Eickemeyer, Yonkers, N. Y. 

525,702 and 525,703. TELEPHONE-CALL SYSTEM. Ezra T. Gil- 
liland, Pelham Manor, N. Y. 

525,704. ELECTRIC CLOCK. Fred L. Gregory, Chicago, Ili. 

525,730. ELECTRIC FAN. Charles Wachtel, Newark, N. J. 

525,735. ELECTRIC ARC LAMP. Stewart L. Campbell, Kala- 
mazoo, Mich. 

525,743. ELECTRIC ARC LAMP. Alexander B. Roney, Chicago, 
Ill. 

525,769. SYSTEM OF ELECTRICAL DISTRIBUTION. James r. 

= McElroy, Lansing, Mich. 

525,779. SYCHRONIZING MECHANISM FOR ELECTRIC CLOCKS. 
Edgar Ayres, Sydney, New South Wales. 

525,782. COMBINED BRAKE AND ELECTRIC SWITCH FOR 
STREET-RAILWAY CARS. George Brown, Long Island City, 
N. Y. 

525,828. ELECTRICAL IGNITER FOR GAS OR HYDROCARBON 
ENGINES. Paul A. N. Winand, Philadelphia, Pa. 

525,836. SELF-ADJUSTING BRUSH FOR DYNAMO-ELECTRIC 
MACHINES. William L. Bliss, Brooklyn, N. Y. 

525,840. LIGHTNING ARRESTER. Archibald L. Courtright, Ke 
okuk, Iowa. 


525,864. ELECTRIC RAILWAY. Herbert E. Rider, New York, 
N. Y 


525,866. ELECTRIC SIGNALING APPARATUS FOR RAILWAYS. 
Paul Schwenke, Zerbst, Germany. 

525,874. ELECTRIC ANNUNCIATOR. Henry C. Thomson, Boston, 
Mass. 

525,886. TROLLEY FOR ELECTRIC RAILROADS. Edward Daw- 
son, Terre Haute, Ind. 

525,888. MANUFACTURE OF CARBONS FOR ELECTRIC LAMPS. 
Thomas A. Edison, Menlo Park, N. J. 

525,891. FASTENER FOR ELECTRIC WIRES. Harry C. Fricke, 
Pittsburg, Pa. 

525,929. SPARK SHIELD OR PROTECTOR FOR ELECTRIC ARC 
LAMPS. William M. Thompkins, Philadelphia, Pa. 

525,936. ELECTRIC SWITCH. George Baehr, Jersey City, N. J. 

525,943. ELECTRIC ARC LAMP. Harold E. Bradley, New Bed- 
ford, Mass. 

525,945. CONDUIT SYSTEM FOR ELECTRIC RAILWAYS. Wil 
liam C. Creighton, Chicago, Ill. 

525,992. SYSTEM OF LIGHTING AND HEATING CARS BY 
ELECTRICITY. Morris Moskowitz, Newark, N. J. 

525,993. MEANS FOR EQUALIZING ELECTROMOTIVE FORCE 
OF DYNAMOS. Morris Moskowitz, Newark, N. J. 

526,016. ELECTRIC MOTOR. John S. Losch, Summit Station, Pa. 
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_ THE CRITICAL SIDE OF WINDOW LIGHTING. 

It is a singular feature of electrical work that those 
concerned with the sale of current for applications in vari- 
ous industries are obliged to become thoroughly skilled if 
not indeed expert in the arts represented by their prospec- 
tive consumers. In order to popularize electricity in any 
technical field, far more than a superficial knowledge is 
necessary of the methods and appliances peculiar to that 
given branch of industry ; otherwise there is danger that the 
electrical apparatus will be poorly selected and badly in- 
stalled, so far as getting the most out of the service is con- 
cerned. Comparisons are constantly being made by rival 
business establishments of the success attained in the use 
of electricity, and it is hardly too much to say that in any 
community the extent to which electricity can be popular- 
ized depends more upon the understanding which central- 
station men have of manifold lines of business and industry 
than upon the actual prices charged for service. 

A great deal has been said about window lighting in the 
technical press and before technical organizations during the 
past few years, and long ago the novelty of this line of elec- 
trical service disappeared. Here, however, is a typical 
branch of business which must be taken at its real measure 
by the electrical salesman who desires to make a record for 
first-class illumination combined with a handsome monthly 
income for his company. The art of window dressing is one 
of increasing importance in all sizes of towns, and it would 
be difficult to measure the good which electric lighting 
operated during the hours of the evening when the streets 
are much travelled has accomplished in raising the stan- 
dards of mercantile establishments. 
that selective lighting for window displays has caused many 
a merchant to exhibit better classes of goods than in the 


There is no question 


older days, and it is noteworthy that nothing so quickly puts 
a store on a metropolitan instead of a provincial basis than 
the skillful use of display lighting in the evening hours. 
This is a good talking point when the first installations in a 
town are being made; afterward, the exhibits speak for them- 
selves, and the inauguration of window lighting on an im- 
portant retail street simply forces competing establishments 
to follow each others’ leads. 

The best results eannot be obtained in a window heht- 
ing, however, unless some of the common defects of present 
practice are avoided, and here the electrical solicitor must 
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be keenly alive to his responsibilities. The arrangement of 
articles in windows must be left to the standards of taste 
possessed by the proprietors. From the electric lighting 
company’s side, the more energy sold for window lighting 
the better appears to be the doctrine in many cases. It ie 
open to some question how far the brilliancy of a given win- 
dow should be carried, depending somewhat upon the ar- 
ticles exhibited, their absorptive and reflecting powers. 
What is really needed is to give the merchant the largest 
amount of light possible for the particular energy consump- 
tion in mind, and the advantages of encouraging the use of 
larger totals of energy per window may well be held in 
reserve until the benefits of more modest intensities have 
been demonstrated. The tendency seems to be toward a 
fixed charge per week or month for this class of service, and 
there is no longer much excuse for the installation of ordi- 
nary carbon lamps in flat-charge window lighting. 

Passing from the question of over-lighting of windows 
—and this is soon to become something of an issue in cer- 
tain quarters—it is well to note that there is still a most 
unfortunate inclination, especially among the cheaper cstab- 
lishments, to plaster the exhibiting space with lamps which 
cut off the goods from the public by being installed on or 
below the ordinary angle of vision from the street. This 
is too old a sin of commission to deserve space, and yet it 
appears constantly, even on the circuits of lighting com- 
panies which are highly proficient in the use of shades and 
reflectors. It must go the way of all crude practice before 
the results of a given expenditure will reach their best frui- 
tion. Another point worth attention is the placing of light- 
ing units staggered rather than in opposite outlets, and this 
leads to the desirability of either concealing the lamps in 
the top of the window flooring, or else placing an effective 
transparency at the upper level and securing the lamps be- 
hind it, well out of offensive lines of sight when viewed 
from the street. 

Still another point which is debatable is the relative ef- 
fectiveness of a single unit of perhaps 250 to 500 candle- 
power compared with several smaller lamps spread at rea- 
sonable intervals about the premises. Local conditions may 
determine this, but in general it appears difficult to proper- 
ly illuminate a window, with a single high-powered lamp, 
placed, let us assume, in the central doorway between the 
halves of the display. No matter how modern the shade 
may be, it is almost impossible to avoid sharp shadows 
where only one lamp is used, and again when the candle- 
power deteriorates, the quality of the display tends to suffer 
in appearance more than where several units are in service, 
with the added impressiveness of the investment in the sin- 
gle unit which must be replaced. Simplicity in placing mer- 
chandise, multiple sources of directed but wholly or semi-eon- 
cealed illumination, the avoidance of glare by direct rays or 
reflection, and the utilization of the latest high-efficiency 


lamps and shades are the cardinal features of success. 
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ELECTRIC POWER FROM WINDMILLS. 

The granting of a patent to Mr. Caryl D. Haskins, for 
a generating system to be used in connection with a wind- 
mill is interesting in that it serves to call attention to the 
extremely small amount of work that has been done in utiliz- 
ing wind power to develop electrical energy. As is quite 
well known the windmill is one of the oldest devices for 
doing work through the operation of natural forces. Water 
has for centuries been pumped and grain ground by this 
means, but its application to an electric generator has been 
hindered by the necessity for constant speed and the diffi- 
culty of obtaining this with a wind varying widely in direc- 
tion and velocity. 

Mr. Haskins has in his patent solved the problem by using 
a generator which gives a fairly constant potential at vary- 
ing speeds, and operating it in conjunction with the wind- 
mill and a gasoline engine. When the wind velocity falls 
below a certain point, the gasoline engine is put in action 
and the windmill is eut out. As the wind velocity rises 
again the engine is stopped and the mill takes the load. The 
device does away with any storage batteries and has for its 
aim the greatest possible simplicity. 

The success of the proposition depends quite obviously 
upon the relative cost of generating small amounts of power 
by a gasoline-engine set alone, and in conjunction with a 
Windmill; supposing central-station power to be out of the 
question. 

Although no experimental data seem to be obtainable 
on the actual costs of power generated by wind power, we 
may very easily arrive at an approximation. Supposing in 
the first place that a windmill of suitable size to drive a 
five-kilowatt generator be valued at $125, and the approx- 
imate cost of a generator with the gasoline engine be put at 
$500. This places the first cost of the set at $625. The de- 
preciation and interest on investment would amount to about 
$75. Minimum expenses would be interest on investment 
plus the cost of gasoline which is so uncertain a factor that 
it can not be calculated. 

The question of greatest importance in deciding .upon 
the windmill auxiliary is whether the increased interest and 
upkeep of this equipment would or would not amount to 


more than the cost of gasoline which partial operation of ` 


the windmill would save. 


As an answer to this, two cases may be taken, one where 
the gasoline engine carries the load alone, and the other 
Where the windmill takes it for a definite time; for instance 
fifty per cent of the operating time. 

In the first case the cost of the gasoline used for geu- 
erating power may be taken as about two cents per horse- 
power-hour, where the gasoline may be bought wholesale, 
and operating conditions are good. With these conditions 
a load of, say eight fifty-watt lamps could be carried every 
night for six hours at an expense, for gasoline, of $21.82 per 


year. In addition a power load of five kilowatts for a half 
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hour per day, or 180 hours per year, could be carried at a 
fuel cost of $24.12, The cost of fuel of both lighting and 
power would in this case be $40.94 per year. 

If it were possible to take, as in the second case, fifty per 
vent of this load with an additional cost of $15, which is the 
approximate fixed charge on the windmill investment, there 
would be a saving of about $8 of the power expense. This 
would not cover the difference in the cost of the generating 
outfit necessitated by the clutches and automatic regulating 
mechanism. | 

Of course the greatest difficulty in foretelling costs is 
that it is quite possible that the wind will cease to blow at 
the very time power is wanted. From such figures as are 
obtainable it seems that unless the wind blows more than 


half the time power is’ desired, the windmill investment 


would hardly be a paying one. 
Still, such a device as described in Mr. Haskins’ patent, 


No. 996,334, seems to have great possibilities, especially in 
our central-western plains where water is at times rather 
scarce and water power practically unavailable. It is only 
at rare intervals that the wind entirely stops and the num- 
ber of windmills seen on these plains asserts the farmer’s ap- 
preciation of the use of wind power. There are, no doubt, 


great opportunities for electric power in places which can- | 


not, at the present state of the art, be reached by central- 
station service, and these will, in a measure, be realized with 


the perfection of Mr. Haskins’ patent. 


THE HYGIENIC ASPECTS OF ILLUMINATION. 

The Minister of the Interior in France has appointed a 
committee to deal with the hygienic aspects of illumination. 
This committee is to cover a wide ground, including the gen- 
eral effects of illumination on health, the framing of simple 
rules as to the best means of applying systems of lighting to 
various industrial operations, the nature and causes of short- 
sightedness and impaired vision and their connection with 
defective lighting conditions, the study of methods of meas- 
uring illumination, ete. It is very satisfying to see a move 
made in the direction of a thorough study of illumination 
problems from the physiological standpoint, as very little 
work has heretofore been done on this subject. While these 
phases of the subject of illumination have been occasionally 
pointed out at the meetings of the Illuminating Engineering 
Society, no well directed and comprehensive effort has been 
made in this country to investigate the problems involved. 
While the results of the work which will be done by the com- 
mittee in France will no doubt be made available to the whole 
World through its report, it would be well if similar work 
might be undertaken in other countries, and especially in the 
United States where so much attention is now being given to 
other problems arising in connection with artificial illumi- 
nation. 

The work of the illuminating engineer should be based 
upon a recognition of the physiological and psychological 
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bearings of illumination as well as upon the physical and 
industrial needs in this art. If the work of the French com- 
mittee is as thorough as we have reason to expect, the result 
of this labor should be a great help to all concerned. 


GAS ENGINES IN EUROPE AND AMERICA. 

A comparison between two of the latest and most typical 
installations of gas engines in Germany and the United 
States will be found upon other pages of this issue. The 
author of this article, Mr. C. A. Tupper, has recently been 
making an inspection trip in Europe and he is well qualified 
to make such a comparison as is given here between the in- 
stallations at Ruhrort and at Gary. 

The principal facts which are brought out by this com- 
parison are that the two countries are about abreast in the 
design of this type of engine and that little is to be said in 
On the other 
hand, Mr. Tupper points out that in the operation of gas- 


favor of the engines of one or the other make. 


engine plants there is much to be said in favor of German 
over American practice. In attention to details, in care of 
the machinery, and in the effort to obtain the highest working 
efficiency, better results are obtained there than here. 

It behooves American operating engineers to take this 
inatter to heart and make an effort to alter conditions iu 
American plants so that this criticism shall not in the future 
be true. One difficulty which lies in the way of this, how- 
ever, is the relative cost of labor in the two countries. In 
other words, it pays better to secure well trained men and 
enough of them to get increased efficiency in Germany than 
it does in America. 

The increasing use of other forms of prime movers than 
the steam engine and steam turbine: has led recently to a 
great development not only in the design of other types of 
engines, but also the attention paid to the operation of them. 
Not only gas engines but other forms of internal-combustion 
engines are coming prominently to the fore and are showing 
such high working efficiencies that steam-driven engines have 
very sharp competition. This is being met to some extent by 
the use of other fuels than coal under the steam boiler. The 
use of peat and crude petroleum, especially in the modified 
form known as fuel oil, is rapidly coming to the front and 
some of the advantages of fuel oil for steam plants is pointea 
out in an article by Mr. B. R. T. Collins, which was read be- 
fore the American Society of Mechanical Engineers and is re- 
produced in abstract in this issue. 

The use of both peat and coal in the gas producer is giv- 
ing better returns than under the boiler. Not only are the 
by-products saved, but the gas can be used at a higher effici- 
ency in transforming its heat value into work than can the 
original fuel. This applies not only to its use in gas engines, 
but under the boiler as well. The latter application. com- 
bined with the use of superheated steam in steam-driven ma- 
chinery, may yef open up a new era in the development of 


prime movers. 
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Program of Convention of Illuminating 
Engineering Society. 

The details of the program for the 

convention of the Illuminating Engi- 


neering Society to be held in Chicago, 


Ill., next week, have been finally ar- 
ranged by the Convention Committee, 
of which John F. Gilchrist is chairman. 
Mr. Gilchrist will deliver an address of 
welcome on Monday morning at eleven 
o’clock, in the Congress Hotel, where all 
sessions are to be held. A response will 
be made by Joseph D. Israel, of Phila- 
delphia. The presidential address by 
A. E. Kennelly and the reports of com- 
mitees will follow. 

The papers, titles of which were an- 
nounced last week, will be divided 
among five sessions as follows: 


MONDAY, 2:15 P. M. 

‘‘The Manufacture of Glass for ll- 
luminating Purposes,’’ by E. H. Bos- 
tock, of New York. 

‘Symposium on Illuminating Glass- 
ware,” Bassett Jones, Jr., C. H. McCor- 
mack, A. J. Marshall and L. Y. Young. 

‘‘An Analysis of the Requirements of 
Modern Reflector Design,” by F. L. 
Godinez, Jersey City. 


TUESDAY, 10:00 a. M. 


‘‘Natural Gas, Its Production and 


Utilization,” by George S. Barrows, 
Philadelphia. 


‘Recent Small Gas Light Units,” by 


F. H. Gilpin, Philadelphia. 

‘‘Recent Developments in he Manu- 
facture of Incandescent Electrie 
Lamps,” by J. E. Randall, Cleveland. 

WEDNESDAY, 10:00 a. M. 

‘‘The Analysis of Performance and 
Cost Data of Illuminants,’’ by Ward 
Harrison and G. H. Magdsick, Cleve- 
land. . 

‘The Evaluation of Lamp Life,’’ by 
Preston S. Millar and L. J. Lewison, New 
York. 

The Photometry of Large Light 
Sourees,’’ by George H. Stickney and S. 
L. E. Rose, Harrison, N. J. 

WEDNESDAY, 2:00 P. M. 

“Photometry at Low Intensities,” by 
Louis Bell, Boston. 

“The Effectiveness of Light as Influ- 
enced by Systems and Surroundings,’’ 
by J. R. Cravath, Chicago. 

“The Distribution of Luminosity in 
Nature.” by H. E. Ives and M. Luck- 
iesh, Cleveland. 

THURSDAY, 10:00 4. M. 

“The Law of Conservation as Applied 
to Wuiminating Caleulations, by A. N. 
MeAtister, New York. 

“Resume of Legislative Enactments 
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en Illumination,” by E. L. Elliott, New 
York. 

“Illumination or Equipment?” by 
F. B. Rae, Jr., New York. 

On Monday evening there will be a 
reception and dance and on Wednesday 
evening a subscription banquet. Tues- 
day evening will be devoted to a discus- 
sion of section matters and an inspection 
of local illuminations. 

On Tuesday afternoon there will be 
inspection trips to the Fisk Street power 
house, the Peoples Gas Building, Ar- 
mour Institute, Lewis Institute, Univer- 
sity of Chicago and the International 
Municipal Congress. Automobile rides 
have been provided for visiting ladies on 
Monday and Tuesday afternoons, and a 
theater party on Wednesday afternoon. 

\ ——— ee \ 
Special Trains for American Electric 

Railway Association Convention. 

In order to provide for the transpor- 
tation of members attending the con- 
vention of the American Electric Rail- 
way Association and its affiliated and 
allied associations, which will be held 
at Atlantic City, N. J., October 9-13, 
the transportation committees have 
provided for special rates over various 
lines, and also some special trains. 

From Chicago a special train leaving 
at 12:00 noon, October 8, will run over 
the Pennsylvania railroad, reaching At- 
lantic City at 11:00 a. m., Monday, Oc- 
tober 9. J. M. Roach, president of the 
Chicago Railways Company 1s chair- 
man of the committee of this territory. 

Members from the St. Louis and 
Kansas City territory will be provided 
with a special train on the Pennsylva- 
nia lines leaving St. Louis Saturday, 
October 7, at 12:25 p. m. Captain Rob- 
ert McCulloch, president of the United 
Railways Company, of St. Louis, is 
chairman of the transportation com- 
mittee covering the St. Louis and 
Kansas City district and Convention 
Bulletin No. 3 published by the Asso- 
ejation covers all details as to trains, 
rates, ete. 

— eoo 
Individual Efficiency. 

In one of the most instructive ad- 
dresses presented before the Chicago 
Electric Club, H. N. Tolles, of the Shel- 
don School, Chicago, on September 20, 
analyzed the qualifications that are 
necessary to promote individual effici- 
eney. At the meeting on September 13, 
A. D. Curtis, of Chicago, addressed the 
club on the subject of ‘Observations 
from a trip to China and Japan.’’ 
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Pittsburgh Electric Boosters Meet. 

Matters of unusual interest claimed 
attention at the first fall business meet- 
ing of the Pittsburgh Electric Boosters’ 
Club held last Monday at the Fort Pitt 
Hotel. 

The Board of Control reported com- 
pleted arrangements for an energetic 
composite advertising campaign to be 
started in October. This will be de- 
voted to boosting electrical Pittsburg 
through the daily press. It would be 
entirely new to Pittsburgh, and good re- 
sults are anticipated. 

A motion to investigate the electric 


wiring and installation rules in Pitts- 


burgh and their variance from those of 
the National Board of Fire Under- 
writers provoked an active discussion. 
The matter was laid over for further 
investigation. The subject is of keen 
interest, owing to the great variety of 
rulings in the various cities of the Uni- 
ted States, no two being exactly alike. 
It is possible for Pittsburgh to take the 
lead in a standardization movement, 
and it was informally settled to dis- 
cuss the matter with the Electrical De- 
partment of the City of Pittsburgh for 
advice as to its desirability. 

The elub voted to invite the Sons of 
Jove to Pittsburgh for its annual na- 
tional convention in 1912, and a com- 
mittee was appointed to actively can- 
vass the situation with full power. 

The business meeting was followed 
by a buffet lunch. 

C aa 
A Memorial to Gauss. 

A tower in honor of the great physic- 
ist, Gauss, has has been erected on the 
Hohenhagen, a hill 508 meters in 
height, near Dransfeld, Germany. The 
tower is a square four-story structure, 
thirty-five meters in height, built in 
basalt, with a pyramidal roof. The 
interior has been fitted up as a Gauss 
museum, and contains a bust of the 


savant, an exact copy of the first 


Gauss-Weber telegraphic apparatus 
(kept at Gottingen, where the experi- 
ments were conducted), copies of other 
instruments of Gauss, ete. 

l ————-_o--e—___—_ 

Traction Lines in Ohio. 

Statistics recently compiled show 
that Ohio, with ninety-one traction 
lines, leads every state in the Union. 
There are 1,279 companies, having 40,- 
O88 miles of track and an authorized 
capital of $2,135,443.005. Illinois comes 
second in point of number, with eighty- 
five lines. . 
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S$. O. Cowper-Coles. 
Sherard Osborn Cowper-Coles, the 

eminent English inventor, metallurgist 
and writer, was born October 8, 1866, 
on the Isle of Wight. On account of 
ill health he received his early educa- 
tion privately and later pursued studies 
at the Crystal Palace Engineering 
School as well as at Kings College. He 
completed his studies in 1887 and short- 
ly thereafter entered into scientific re- 
search work in the electrochemical and 
kindred fields. 

Mr. Cowper-Coles is an indefatigable 
plodder and investigator and the result 
of his researches as well as | 
the outcome of them may be 
judged by the many very 
important papers he has 
presented to different scien- 
tific bodies and which have 
been published in the lead- 
ing technical press of this 
and other countries. Among 
these are papers dealing 
with the following subjects: 
electro - deposition of zine, 
electro-zincing; electro-de- 
position of palladium; elec- 
tro-deposition of chromium, 
electrolytic treatment of 
complex sulphide ores; re- 
cent applications of electro- 
metallurgy to mechanical en- 
gineering; electrolytic pro- 
cess for the manufacture of 
parabolic reflectors; electro- 
lytic process for the produc- 
ton of copper and sheet 
tubes; recent storage-bat- 
tery improvements; rapid 
methods for producing elec- 
trotypes; the deposition of 
zine for protecting iron and 
steel surfaces; electrolytic 
Process for the production 
of copper wire; protective 
metallic coating for iron and 
steel; recovery of gold from cyanide 
Solutions; aluminum welding; metallic 
Preservation and ornamentation of iron 
and steel surfaces; rendering iron and 
steel non-corrosive; production of fin- 
ished iron sheets and tubes in one oper- 
ation, ete. 

His inventions include processes for 
the electrolytic deposition of silver and 
cadmium alloys; the electro-deposition 
of zine on iron and steel; the electro- 
lytic refining of copper and the produc- 
tion of Copper-tubes, sheets and wire; 
dry galvanizing; the recovery of zinc 
from complex sulphide ores; welding 
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aluminum without flux; seasoning and 
preserving wood; inlaying and orna- 
menting metallic surfaces; the electro- 
lytic production of Portland cement 
from blast-furnace slag; reproducing 
printing surfaces electrolytically; the 
recovery and refining of tin, and for a 
new leading-in wire for incandescent 
lamps. For many of the above he has 
received several distinctions, amongst 
which may be mentioned the silver 
medal at the Crystal Palace Exhibition, 
1892, and a diploma at the Naval Ex- 
hibition; two gold medals and a silver 
medal at the St. Louis Exhibition, 1904; 


SHERARD O. COWPER-COLES, 
Eminent English Inventor. 


a silver medal at the Paris Exposition, 
1900; grand prize for electrochemistry ; 
the diploma of honor for metallurgy; a 
gold medal for art work and a silver 


medal for civil engineering at the 
Franco-British Exhibition, 1908; grand 
prize for metallurgical apparatus, a 
gold medal in metallurgy and a diplo- 
ma of honor in chemical industries at 
the Imperial International Exhibition, 
1909; the Bessemer premium for his 
paper ‘‘Protective Metallic Coating for 
Iron and Steel;’’ a gold medal for his 
paper ‘‘Metalliec Preservation of Orna- 
mental Iron and Steel Surfaces.’’ Also 
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several gold medals at the Brussels Ex- 
hibition, for gold mirrors, ete., were pre- 
sented to him. 

With regard to the electrolytic pro- 
cess for the manufacture of parabolic 
reflectors for searehlights and locomo- 
tive headlights Mr. Cowper-Coles says: 
Metallic mirrors made by the new pro- 
cess have been used for locating sound ; 
in the experiments made at St. Mar- 
garets Bay, near Dover, the ticking of 
a watch, when placed in the focus, 
could be distinctly heard twenty feet 
away, even with a strong breeze blow- 
ing across the line of direction of 
sound. W. R. Cooper, in his 
treatise on electro-metallur- 


gy remarks: ‘‘The in- 
creasing use of powerful 
electrice  searchlights for 


naval and military purposes 
has led to a demand for a 
substitute for the heavy, 
costly and frangible glass 
lenses hitherto employed. 
The very effective and in- 
genious substitute patented 
by Mr. Cowper-Coles is in- 
teresting not only as an ex- 
ample of a special process 
of copper deposition but as 
illustrating a successful ap- 
plication of metallurgy in a 
new field. Instead of being 
refracted through a glass 
lens the rays of light are 
rendered parallel by reflec- 
tion from an accurately 
formed parabolic reflector.” 
This paper, which fully de- 
scribes the process, was first 
read before the Institution 
of Electrical Engineers in 
1898. Of the process for the 
electrolytic refining of cop- 
per, R. Blount remarks that 
it is one of the most suc- 
cessful attempts known to 
solve the problem of depositing cop- 
per in a smooth continuous sheet so 
that it can be used at once without 
fusing or reworking. 

Sherard Cowper-Coles’s paper ‘‘Va- 
por Galvanizing,’ read before the 
Chemical Society, April 5, 1909, treats 
of his new vapor process as applied 
to the inlaying and decorating of 
metallic surfaces, such as those of cop- 
per, zine, nickel, antimony, cobalt and 
aluminum. It renders practicable the 
hitherto impossible process of burning 
in and blending several of these metals 
together. 
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Conference on Smoke Abatement. 

The Committee of Investigation on 
Smoke Abatement and Electrification 
of Steam Railroad Terminals of the 
Chicago Association of Commerce is 
conducting an important phase of its 
work through a series of general con- 
ferences, at which expert advice upon 
the various subjects calling for its con- 
sideration, 1s obtained. 


At a meeting held in the offices of | 


the General Managers’ Association on 
September 12, the committee conferred 
with city officials, motive-power men 
and mechanical engineers of railways, 
industrial engineers, chemists and oth- 
ers, discussing many features of smoke 
production and of efforts made for its 
abatement. 

The experiences of Chicago in deal- 
ing with the smoke problem were dis- 
cussed by former City Smoke Inspector 
Paul P. Bird, one of the city’s represen- 
tatives on the committee, and by Os- 
borne Monnett, the present inspector. 
The Ringlemann chart, which has 
been used by the city in measuring 
smoke density, was passed upon favor- 
ably at the meeting, the representatives 
of the railroads adopting it for use in 
their own treatment of the subject. 

{ — eoe 

Canadian Water Powers. 


The Conservation Commission of 
Canada has made an investigation of 
the water powers of every province, 
and a report will be issued before the 
end of the year. The work of the 
commission engineers has been com- 
pleted in the maritime provinces and 
Quebec, and work is now being done 
in the West. For Ontario, the commis- 
sion relies on the work of the Hydro- 
Electric Power Commission. The Con- 
servation Commission has been advised 
of an important change of policy on 
the part of the Quebee Government in 
respect to water power. These powers 
will not hereafter be alienated in per- 
petuity, but franchises will be based 
on long terms of lease, subject to re- 
vision of rentals. 


—— eoe 


Exports of Copper. 


Exports of copper for the week end- 
ed September 14 were 6,623 tons. Since 
the first of the month the amount is 
11.242 tons, as compared with 15,796 
tons for the same period last year. 

Total exports of copper for August 
were 29,018 tons as compared with 
27.876 tons last year. 
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Iowa’s Water Resources. 

The Iowa Geological Survey, under 
the directorship of George F. Kay, of 
Jowa City, has recently entered into 
co-operation with the United States 
Geological Survey for the purpose of 
studying the flow of the more impor- 
tant rivers in the state. Prior to 1906 
a number of stations were maintained 
by the federal survey, but with one ex- 
ception they were discontinued in that 
year for lack of funds. Within the 
past year or two the possibilities of de- 
veloping water power have aroused in- 
terest in Iowa and the state survey 
has been desirous of preparing a re- 
port on this subject. Preliminary in- 
vestigations, however, showed the need 
for actual records of river discharge 
before a definite report could be made 
and so this has been postponed for some 
time pending the compilation of 
stream-tlow data. Gaging stations have 
heen established on Iowa River near 
Iowa Falls, Des Moines River near Fort 
Dodge and at Keosauqua, Cedar River 
at Cedar Rapids, and Wapsipinicon. 
River at Stone City. The last three sta- 
tions were originally established by the 
United States Geological Survey prior 
to 1906 and records of varying length 
are available for them. The records 
for the Cedar and Wapsipinicon have 
been continued since 1903. 

The records of the Iowa rivers will 
be of value not only in planning for 
the utilization of water power but also 
in devising measures for preventing 
floods. The river valleys are subject to 
severe overflow. The subject of the 
pollution of the streams hy sewage is 
also becoming increasingly important 
and in this connection the low-water 
records are valuable in indieating the 
allowable degree of such pollution. 

—— oo 
Memorial to Volta. 

Signor Calissano, Italian Minister of 
Posts and Telegraphs, accompanied by 
telegraphists who had assembled at 
Como from all parts of the world, went 
on September 1 to Camnago to pay a 
visit to the grave of Alessandro Volta, 
the inventor of the electric battery. 
The minister and delegates placed 
wreaths on the tomb, and Signor Calis- 
sano, Signor Battelli, a member of the 
Itahan Chamber, M. Buels, director of 
the Belgian Telegraphs, and Signor 
Pietro Volta, a nephew of the inventor, 
made speeches. A memorial stone was 
unveiled bearing an inscription record- 
ing the esteem m which Volta is held. 
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Wentworth Institute. 

A new industrial school, known as 
Wentworth Institute, is just being 
opened in Boston. It has been founded 
by Arioch Wentworth, who bequeathed 
an endowment of $3,500,000 to furnish 
education in the mechanic arts. Its 
aim is to teach trades and train young 
men to become foremen and superin- 
tendents in building construction and 
manufacturing industries. Over 600 
applications for admission have al- 
ready been received. . 

Shop work will occupy one-half of 
the student’s time, the other half be- 
ing devoted to the classroom. Both 
day and evening courses will be of- 
fered. The day courses are of two 
types, short one-year courses and more 
thorough two-year courses. The fees 
are very low. Part-time courses and 
an. employment bureau are also 
planned. 

The electric wiring laboratory is 
equipped with benches for a variety of 
small electric construction work that 
can be done to best advantage there, 
and in addition there are large booths 
or rooms in which commercial electric- 
wiring equipment can be installed, just 
as it would be installed in a house or 
office building. The head room of this 
shop is over thirty feet, so that there 
is ample opportunity for carrying this 
kind of work on a full-sized seale. The 
department is also equipped with a 
switchboard, to which there are feeders 
bringing in a current of 150 amperes | 
direct from the power house, so that 
all of the electric installation can be 
tested out under current and inspected 
just as though they were commercial 
installajions. In such a shop a boy can 
get all of the advantages of the experi- 
ence that he would get in a commercial 
shop, in addition to the advantage of 
having an instructor who is constantly 
interested in his progress and promo- 
tion. The power plant, too, is notable. 

There is a dynamo laboratory in the 
engine room, with machinery care- 
fully selected for studying the operat- 
ing characteristics of direct and alter- 
nating-current apparatus. 

The foundry and main shop building 
is 145 by 49 feet and five stories high. 
The power house is 80 feet square. Be- 
tween them is a wing containing ad- 
ministrative offices. Preparations are 
being made for another large building. 

The principal of the new school is 
Arthur L. Williston, who was formerly 
at Ohio State University. 
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The Laar Gas-Engine Plant at Ruhrort, Germany. 


Some Comparisons With the Gary Installation. 


The accompanying illustration, re- 
produced from a photograph, shows 
four tandem gas engines, of 1600 horse- 
power each, built by Haniel & Lueg, 
of Dusseldorf, Germany, for the Phoe- 
nix Aktien Gesellschaft’s works at 
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lowing for this difference, the rating of 
the two cylinders, each of which is 
38.56 inches in diameter, with 47.25- 
inch stroke, is correspondingly smaller 
than the latter, which are 44 inches in 
diameter, with 54-inch stroke. Each 


their construction, the ample dimen- 
sions and favorable arrangement of the 
driving gear, the simplicity and easy 
accessibility of all working parts, posi- 
tive lubrication, efficient cooling and 
the regularity and smoothness of their 


FIG. 1.~INTERIOR VIEW OF LAAR PLANT, SHOWING FOUR 1,600- HORSEPOWER FOUR-CYCLE TANDEM GAS ENGINES, 


Ruhrort, in Rhenish Prussia. This is 
One of several power installations used 
by that company in mining and smelt- 
ing operations and was made for what 
is known as the Laar station, utilizing 
blast-furnace gas. 

The engines are of the same general 
type as those operated by the Indiana 
Steel Company at Gary, Ind., but are 
tandem instead of twin-tandem ma- 
chines. Their speed is ninety-four rev- 
olutions per minute, as against eighty- 
three and one-third at Gary: and, al- 


engine is direct-coupled to an alter- 
nating-current generator of 1,200-kilo- 
watt capacity, built by the Allegemeine 
Elektricitats Gesellschaft, of Berlin, 
and the units are operated, when re- 
quired, in parallel with other gas en- 
gines and steam turbines included in 
the company’s power circuits. Fig. 2 
is a plan drawing showing the arrange- 
ment of the station, with piping, ete. 
The most distinctive features of the en- 
gines, which are four-cycle, double- 
acting machines, are the solidity of 


operation. In all of these points they 
are the equal of the best American ma- 
chines. 

Particular attention has been given 
to the design and construction of the 
cylinders, which are made of a tough, 
close-grained iron cast in such a man- 
ner as to avoid unequal shrinkage 
strains, with the result that their dura- 
bility has been found equal to that of 
ordinary steam engines. In making 
comparisons with the installations in 
the United States, where cutting of the 
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cylinder interiors has not been uncom- 
mon, it should be remembered that the 
gas-cleansing system at the Phoemx 
works does its work properly, whereas 
at more than one American plant care- 
less operation leads to trouble. The 
cylinders are bolted to the frame and 
to the tie piece, connecting them by 
means of a large number of very strong 
finely threaded bolts, which, in spite of 
the varying amount and direction of 
the thrust, prevents them from work- 
ing loose. In early gas-engine design 
the ordinary Whitworth thread was 
used for this purpose, but the above is 
now typical of the best European and 
American designs. 

The frame of each of the engines at 
the Phoenix works is a heavy hollow 
casting, so shaped that the principal 
weight of metal is in direct line with 
the working stresses, on the same prin- 
ciple which has met with so much com- 
mendation in the engines at Gary. It 
is partly let down into the foundation 
and rests on the latter for its entire 
length, being uniformly secured and 
held by powerful holding-down bolts 
Reference to the illustration, Fig. 1, 
will show that the depression of the 
frame also serves to raise the floor line 
to a point where the valve gear rods 
and connections are readily reached. 
On the upper side the frame is open, to 
allow the front cylinder head to be 
removed, as at Gary. 

The tie-piece between the cylinders 
has very thick walls, the same as the 
frame, and is further strengthened by 
continuous ribs inside. This piece is 
provided with an opening through 
which the pistons can be removed, and, 
to guard against any weakness from 
this cause, the opening is stiffened by 
strong steel tie-rods. Planed cast-iron 
plates, rigidly connected with the foun- 
dation, support the tie-piece in such a 
manner that it and the cylinders can 
expand freely under the influence of 
heat and operating stresses and, at 
the same time, lateral guides on the 
feet of the tie-piece prevent any side 
movement as the result of such expan- 
sion which might occur because of the 
side opening. This serves the purpose 
so effectually that it has not been nec- 
essary to cast feet on the cylinders and 
provide for their further support. 

The slide for the slipper guide of the 
piston rod, in the tie-piece, is bored 
out concentric with the cylinders, cor- 
responding with the boring of the 
frame, and is placed so low that the 
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eylinder head can be removed without 
taking out the slipper guide. The rear 
guide piece, which supports the back 
cylinder and tie-piece, also serves as a 
slide for the rear slipper guide of the 
piston rod. Each piston is a hollow 
casting of iron, fastened to the piston 
rod by means of a cone and nut with 
trapezoidal threads, which is a feature 
of particular interest, as the water of 
the cooling system, described below, 
passing through the hollow piston rod, 
is forced into and through the piston. 
The piston rods, which are made of 
nickel-steel, are bored out, with the 
triple object of securing light construc- 
tion, forming a passage for the cooling 
water and serving as a check on the 
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was partly used for the latter where 
nickel-steel is found in the engines at 
the Phoenix works, but their general 
construction and operation are essen- 
tially similar. 

The crossheads, connecting rods and 
crank shafts of the Phoenix engines 
were forged from steel made by the 
well known Siemens-Martin open- 
hearth process. The shafts are bored 
to permit of central lubrication of the 
crank and crank-pin bearings. 

The valve gear of the engines is of 
the stratification type, not dissimilar 
to that of the Gary installation, and the ` 
engines operate with constant com- 
pression, thus tending to insure smooth 
running under even the most varying 
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FIG. 2.—PLAN OF THE LAAR POWER HOUSE. 


quality of the metal. The front and 
rear rods are coupled in the slipper 
guide of the tie-piece, so that the pis- 
tons can be exactly adjusted to any 
desired clearance. To guard against 
any bending of the piston rods while 
the engine is in operation, they have 
been made with a slight upward cam- 
ber, so that, when the pistons are in 
place, the rods are exactly horizontal, 
after allowing for the weight of parts 
and cooling water, and the pistons do 
not rest on the cylinders, their weight 
and that of the rods being supportec 
by means of the slipper guides in the 
frame, tie-piece and rear slide. The 
two pistons and their rods are, of 
course, exact duplicates. The design 
of the parts above mentioned, com- 
mencing with the tie-piece, differs in 
various particulars from that of the 
Gary engines, and high-carbon steel 


loads. Regulation is effected by alter- 
ing the proportion of the gas mixture, 
so that more or less gas is introduced 
into the cylinders according to the 
amount of power required. The induc- 
tion valve is always open during the 
whole of the suction stroke, and the 
variation in the gas content of the 
charge is accomplished by the earlier 
or later opening of the gas valve. Both 
valves close simultaneously at the end 
of the suction stroke. If the engine is 
not working at full load, therefore, air 
is first allowed to enter the cylinder 
and then gas mixture until the end of 
the suction stroke. The Gary engines 
have this advantage, that the mixture 
of the air and gas is thoroughly ef- 
fected before entering the cylinder by 
means of a patented annular mixing 
chamber located under the main inlet 
bonnet, but in either case the principal 
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benefit of the stratification system, 
namely, constant compression, which 
determines the efficiency, has been se- 
cured. 

In the driving and regulating mech- 
anism for the gas valve the eccentric 
rod acts through a ratchet on a bell- 
crank, which drives a two-armed lever 
actuating the valve spindle. The posi- 
tion of the latter is determined by the 
governor. The lower the fulerum of 
this lever is forced the later it is acted 
upon by the eccentric and the later the 
gas valve 1s opened. The valve is 
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practice the same idea has been suc- 
cessfully carried out, the readjustment 
of the gear being in both cases com- 
paratively simple. 

The ignition of the engines at the 
Phoenix works takes place in the usual 
way by means of an electric spark on 
the make-and-break system, and, to in- 
sure against misfiring, there are two ig- 
niters attached to each side of each 
cylinder. The breaking of the circuit 
is effected hy means of a small motor 
included in the ignition circuit. All 
the percussion gears are actuated by a 
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shuts off the current in case of over- 
speeding. 

Lubrication of the pistons and cylin- 
ders is effected by means of oil pumps, 
but other parts are mainly supphied 
from a tank elevated at one side of the 
Laar station. The used oil is caught 
in the recess of the crank frame and 
returned, after triple filtering, to the 
tank, in a manner similar to the system 
extensively installed in this country by 
the Turner Oil Filter Company. For 
the eccentric rolling levers and the 
higher parts of the valve gear, grease 


FIG. 3.—SEVENTEEN OF THE ALLIS-CHALMERS 2,000-KILOWATT GAS ENGINES AT GARY. 


closed, on the other hand, by means 
of a spring, when the ratchet of the 
eccentric rod slips off the bell-crank, 
and this, therefore, takes place inde- 
pendently of the position of the gov- 
ernor and always at the same time in 
the stroke of the piston. For engines 
intended to be driven alternately by 
blast-furnace and producer gas it is 
necessary to alter this arrangement, 
and the same builders have provided a 
very ingenious means for doing so, 
which is not, however, in the province 
of the present article. In American 


contact apparatus at the rear end of 
the valve-gear shaft and receive their 
current from a special small accumu- 
lator battery with sixty-volts tension, 
so that thirty cells, with a capacity of 
about twenty-four ampere-hours, suffice 
for each engine. The timing of the ig- 
nition ean readily be altered by hand 
for all four igniters on the cylinder or 
for one alone. The adjustment, there- 
fore, can be made very sensitive. Con- 
trol from the governor is also effected 
by means of a safety stop, which opens 
a switch in the ignition circuit and 


cups are used, to prevent these parts 
being too much dirtied by oil drip- 
pings. 

Water-cooling is provided for all 
parts exposed to the high temperatures 
resulting from combustion, such as the 
cylinder walls and heads, the eduction- 
valve casings, valves and spindles, the 
pistons, piston rods, ete., and the frame 
and other parts are jacketed as re- 
quired. Special attention was given, in 
the design, to surrounding the eduction 
passages of the cylinder completely 
with cold water; the latter is con- 
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ducted to the cylinders underneath and 
is then utilized for cooling the cylinder 
heads. By means of suitably arranged 
valves, the quantity and flow of the 
water can be very closely regulated. 
The engineers of the Phoenix works 
have also fitted in thermometers at 
various places for observing the tem- 


peratures, particularly where the water. 


leaves the engine. 

Admission to the cylinder jackets is 
at a pressure of 10.6 to 14.2 pounds per 
square inch, which will force a suffi- 
cient quantity through at the proper 
rate of flow, but for the cooling of the 
piston rods and piston a pressure of 
about three times that amount is essen- 
tial, in order that the water may be 
driven forward quickly enough inside 
the rods, taking their movement into 
account. The exit of the cooling water, 
at the various points, is made visible, so 
that its cireulation may be observed. 

In the operation of the power plant 
the temperature, at leaving, is kept be- 
low 45 degrees centigrade (113 degrees 
Fahrenheit), to avoid the depositing 
of scale. There are, however, a suffi- 
cient number of holes in the circumfer- 
ence of each jacket, which are 
strengthened by  shrunk-on rings, 
to allow the cooling space to be easily 
cleaned throughout. The order of flow 
is such that the coldest water comes 
in contact with the hottest places. The 
valve chests and eduction-valve boxes 
are separately cast, with water jackets, 
and bolted to the cylinders, a method 
of construction which has several ad- 
vantages. 

For cooling the gas engines at the 
Phoenix works, it has been found that 
the amount of heat to be dissipated per 
horsepower-hour is about 650 calories 
(2,600 British thermal units), of which 
about one-third is comprised in the 
cooling of the pistons and piston rods 
and the remainder in taking care of 
the other parts. If the temperature of 
the cooling water is, say, 60 degrees 
Fahrenheit, and it is raised to no more 
than 113 degrees, this means that about 
8,000 gallons per hour is required for 
each of the 1,600-horsepower engines 
at rated capacity. The writer under- 
stands, however, that at the Phoemx 
works this is bettered in practice. 

In all essential features the lubricat- 
ing and cooling systems in use on the 
Phoenix and Gary engines offered no 
marked points of difference. 

The Gary engines, being twin-tan- 
dem, will start from any position, but 


those at the Phoenix works require a 
barring gear, which is operated by an 
electric motor. This slowly brings the 
engine into the proper position and has 
the merit of giving the operator oppor- 
tunity to make sure that there are no 
impediments to running. 

The actual starting of the engine is 
effected by means of compressed air 
and a valve gear with cam disk, which, 
at the right time, i. e., when the induc- 
tion and eduction valves are both 
closed and an explosion should take 
place in regular operation, permits the 
entrance of compressed air, at 284 
pounds, to the piston and drives the 
latter forward. Similar action causes 
the return stroke. The ignition cir- 
cuit is open during this period and only 
closed in time for the first explosion. 
For the Gary engines the system is 
very similar, but, with the opening of 
the throttle from the air reservoir, the 
special starting gear is automatically 
thrown into position. 

In both the Phoenix and Gary en- 
gines ample provision has been made 
at every point for getting at and clean- 
ing the important parts, and all mov- 
ing elements can be readily discon- 
nected and removed. Ability to take 
off the cylinder heads without discon- 
necting the cylinders from the frame 
or tie-piece is of especial value in facil- 
itating proper inspection of the pistons 
and cylinder bores. More important, 
however, from some standpoints, is the 
fact that, whereas the gas valve and in- 
duction valve are located at the top of 
the cylinder, the eduction valve is at 
the bottom. The placing of the latter 
in this position has particular advan- 
tages when the engines are operated on 
gases which carry in them considerable 
lmpurities, and for that reason it is 
more valuable in the United States 
than in Germany. There, as before in- 
timated, the gas is more thoroughly 
and uniformly purged. At Gary and 
at the Phoenix works, also, as the 
writer understands, the eduction-valve 
chamber can be disconnected, swung 
down and outward, and the valve 
cleaned, any necessary grinding of the 
valve or its seat done, or other opera- 
tion performed, without any difficulty. 

There are other interesting points of 
similarity and differenees in the con- 


‘struction of the frame, bearings, 


cranks, crossheads, ete., regarded as 
typical, respectively, of European and 
American practice, that have been dis- 
cussed in numerous articles heretofore, 
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but, in the writer’s view, the above 
comparison brings out the more impor- 
tant facts. What impressed him is the 
fact that the engineers of both conti- 
nents have arrived at so nearly the 
same results, due largely, of course, to 
the intelligent use which has been made 
on this side of the Atlantic of Euro- 
pean experience. If our gas-operat- 
ing engineers were generally as well 
trained for their work and as careful 
in their attendance as the men in 
charge of European plants, the success 
of American installations would be 
much more apparent. At Gary and 
some other plants excellent results are 
undoubtedly being obtained, as the 
consequence of good operating prac- 
tice, but, taking the gas-engine installa- 
tions of the country as a whole, there 
is room for great improvement. The 
Laar plant of the Phoenix Aktien Ge- 
sellschaft has been very successful 
from the start, and the writer saw an 
official statement from that company 
to the effect that the engines above de- 
scribed show excellent economy in the 
use of the gas with which they are 
supplied, as well as in other respects. 
| | a : 
The University of Detroit. 
On the expiration of the Charter of 


‘Detroit College, of Detroit, Mich., this 


year, the authorities of the institution 
decided to effect an organization on a 
broader basis. It has been incorpor- 
ated under the title of ‘‘University of 
Detroit.’’. 

Owing to the needs of the city and 
the demands of students it has been 
decided to begin the university expan- 
sion with a Department of Engineer- 
ing, including courses in electrical, 
mechanical and civil engineering, 
which will lead to the degree of Bache- 
lor of Science. 

The engineering olasses will com- 
mence on October 2, and evening class- 
es in electricity will also be offered, 
commeneing October 16. 

! e 

Winona Substation Wrecked. 

By the accidental throwing of a 
switch the wrong way, Station Master 
Perry caused a rotary converter to run 
away at Milford substation of the Wi- 
nona Interurban Railroad and wrecked 
the building. The fragments of the 
machinery crashed through the walls, 
windows and roof, greatly damaging 
the building and seriously injuring 
Mr. Perry. The loss to the company 
will be heavy. 
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THE PORTSMOUTH MEETING OF 
THE BRITISH ASSOCIATION 
FOR THE ADVANCEMENT 

OF SCIENCE. 


BY JOHN B. C. KERSHAW. 


The eighty-first annual meeting of the 
British Association for the Advance- 
ment of Science was held at Ports- 
mouth, England, from August 30 to Sep- 
tember 6, under the presidency of Sir 
William Ramsay, the noted chemist 
who discovered argon and helium and 
other rare gases of the atmosphere. 
This was the first visit of the Associa- 
tion as a scientific gathering to Ports- 
mouth, and the meeting, though suc- 
cessful from a scientific point of view, 
was but poorly attended; the number 
of members and associates in actual at- 
tendance at Portsmouth was 1,210, as 
compared with 1,450 at Sheffield in 
1910. 


PRESIDENT’S ADDRESS. 


Sir William Ramsay in his presidential 
address (delivered on Wednesday evening, 
August 20), was rather discursive, and 
touched upon technical education, the peri- 
odic law in relation to the rare gases of the 
atmosphere, the evolution of the elements 
and lastly upon the coal resources of Great 
Britain. On the latter subject he is anxious 
that Great Britain should do as other na- 
tions have done and are doing, namely take 
stock annually of her resources of natur- 
al power and energy. In this connection, 
the president referred to the permanent 
commission consisting of three representa- 
tives from each state that has been set up in 
America for reporting upon the diminish- 
ing stores of natural energy, and for taking 
steps to lessen the rate of diminution. Ac- 
cording to Sir William Ramsay, Great 
Britain will have exhausted her supplies of 
coal in 175 years, and he is not at all hope- 
ful that any of the suggested alternative 
sources of energy, such as the tides, the 
winds, solar heat. wood and peat fuels, or 
the internal heat of the earth, will be able 
to provide one hundredth part of the energy 
required to keep the prospective population 
` of the British Isles. at that date, at its 
present standard of comfort or well-being. 


The presidential address of Prof. 
J. H. Biles, before the members of Sec- 
tion G (Engineering), was delivered 
on Thursday morning, and dealt with 
the subject of ‘‘Ship Stability,” of 
which he has been making a special 
study. The papers read in this sec- 
tion on August 31, and the following 
days were, many of them, of value to 
electrical engineers. The more inter- 
esting and important of these are re- 
ferred to below. | 

W. Worby Beaumont had the honor 
of first place after the presidential ad- 
dress on Thursday morning, and read 
a lengthy paper upon 


CORRUGATION OF TRAMWAY RAILS. 


i This paper was illustrated by many pho- 
ographs and diagrams. According to Mr. 
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Beaumont the remedies for “corrugation” 


are: 1. The reduction of the great destruc- 
tive weight on the wheels of the, modern 
car. 2. The use of larger wheels than can 
be used with the present design of car. 3. 
The maintenance of moderate speeds; 
much lower speeds than are common on 
curves, even those of large radius. and mod- 
erate speeds on lines that may be classed 
as straight, but which have such departure 
from straightness, horizonatal and vertical, 
as will encourage boxing or wandering of 
the cars from side to side. 4. The use of 
harder rails than at present employed. The 
reduction of weight is possible; the reduc- 
tion of speed is possible; the use of larger 
wheels is possible with future cars, and the 
use of harder or more resistant rail mate- 
rials may be possible, but these would have 
to be produced by methods more costly than 
those now adopted. The remedies will in- 
volve modification in the views at present 
held as to the place, purpose and working 
of tramway services, but even the most ar- 
dent advocates of tramway ubiquity, will 
ultimately be constrained to admit that 
tramways like all other things, that have 
and offer desirable ends and convenience, 
have also their economic and expediency 
limits. 


On Friday morning, September 1, 
two papers upon electrical subjects by 
H. A. Mavor and B. P. Haigh claimed 
the attention of the members of Sec- 
tion G. The first named author dealt 
with ‘‘Electric Drives for Screw Pro- 
pellers,’’ and the following is an ab- 


stract of his paper: 
ELECTRIC DRIVES FOR SHIP PROPELLERS. 


The problems of marine engineering have 
until recent years been solved by the appli- 
cation of various forms of the reciprocating 
steam engine, and the form, power, speed, 
and general arrangement of power-driven 
vessels have been developed in connection 
with this means of propulsion. The ad- 
vent of the steam turbine and more recently 
of the explosive type of reciprocating en- 
gine has opened up new lines of develop- 
ment, and in certain departments there is 
evidence that these lines involve the use 
of intermediate devices between the power- 
producing and the power-absorbing ele- 
ments of the machinery. The necessity for 
these devices arises when the properties 
of the propeller, in respect to the best rate 
of revolution for the highest economy, are 
incompatible with the same conditions as 
applied to the requirements emerging from 
the power generator. The divergence in these 
properties may be very small, or it may 
be very great. If the divergence be small, 
there is generally little or no advantage in 
respect of fuel economy to be gained by the 
interposition of a transmission arrange- 
ment, with its necessary mechanical or other 
losses; but even in such cases it may be 
that the transmission arrangement other- 
wise unnecessary may provide means of 
dealing with requirements which the steam 
turbine or internal-combustion engine are 
incapable of meeting. For example very 
rapid maneuvering at full power requires 
in the case of the steam turbine a separate 
or partially separate reversing equipment, 
and in the case of the explosive internal- 
combustion engine, the most convenient de- 
vice hitherto produced is the one of com- 
pressed air in the working cylinders, for 
producing the required changes in the di- 
rection of motion. The advantages of elec- 
tric transmission over other competing meth- 


ods may be most concisely stated by point- ` 


ing out the deficiencies of the other two 
methods, as compared with the electrical. 
In the case of the mechanical transmission 
by the toothed-gears, which has been carried 
out by the Parsons Marine Steam Turbine 
Company in England and by the Westing- 
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house Machine Company in America, the 


results at sea appear to be quite satisfac- 
tory, but we are still left with the necessity 
of providing a reversing turbine, and while 
there are means of connecting two separate 
units to the same shaft frequent and sudden 
reversal of motion of the propeller by means 
of the reversing turbines would probably 
disturb the satisfactory running condition 
of the gear, so that, while it has been demon- 
strated to be suited for long-distance runs, 
it remains to be proved that it will stand 
the rough-and-tumble service of a vessel 
where there is much “backing and filling” 
to do. The weight, price, and economy of 
the mechanical transmission gear appear to 
show no advantage over the electric gear, 
as the same economy and weight per shaft 
horsepower can be guaranteed for the elec- 
tric transmission, as is claimed for the me- 
chanical-gear transmission. This arises 
from the fact that the gear ratio can be 
made higher. The other competitor is the 
Fottinger hydraulic transmission, an inter- 
esting and ingenious proposition. It has one 
apparent advantage over the mechanical 
gear, viz., that it is less rigid in its char- 
acter, but it is not so flexible as the electric 
transmission, and it also lacks the possi- 
bility of convenient application or with- 
drawal of individual] units, although it might 
be developed in this respect. To show that 
the advantages claimed for the electric gear 
can be realized in practice, a vessel has been 
built and experimental trials and demonstra- 
tions have taken place, in the presence of 
the leading shipowners and shipbuilders on 
the Clyde. The author believes he is justi- 
fied in claiming that he has proved that the 
claims made as to convenience and rapidity 
of maneuvering, and the practicability of 
the whole arrangement, have been fully 
demonstrated. The actual economy to be 
gained is a question of study of individual 
cases. Many of these have been gone into. 
and although in some it has been found 
that there is no room for electric transmis- 
sion, others seem to offer conditions fav- 
orable to the use of the electric arrange- 
ment, which has always against it the handi- 
cap of additional cost and usually of addi- 
tional weight. It has therefore to win its 
way against an initial disadvantage which 
is rather hard to overcome; but the indi- 
cations are that the ultimate advantages in 
many instances are such as to warrant the 
additional expenditure in view of the econ- 
omy to be gained. ; 


Drawings and photographs of the ex- 
perimental vessel, and also general ar- 
rangement of equipments, which have 
been designed and compared with 
the normal equipments for the same 
vessels, were shown. 

Mr. Haigh’s paper dealt with 


ELECTRICAL STEERING. 


Electrical steering offers considerable ad- 
vantages for steamers as well as for ves- 
sels propelled by internal-combustion engines, 
for the improved economy corresponds to a 
saving of weight in boilers and fuel. Diff- 
culty has been experienced in obtaining 
a reliable system of control, capable of deal- 
ing with the power necessary to put the 
helm hard over in emergency in the short- 
est possible time, and possessing sufficient 
sensitiveness to enable an accurate course 
to be kept by moving the rudder promptly 
in small angles. Sensitiveness is shown by 
absence of time lag between the movement 
of the rudder, and in this respect electrical 
gears promise an improvment on steam 
gears, whose economy is reduced when 
large control valves are installed. Sensi- 
tiveness also requires an absence of undue 
idle travel of the hand-wheel, but a certain 
small amount is nevertheless desirable. The 
steering motor may be started and stopped 
for every motion of the rudder, but is 
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preferably kept running continuously, me- 
chanical control being introduced either in 
the form of hydraulic transmission, or 1n 
the form of magnetic clutches as developed 
by the writer of this paper. In the latter 
type of gear, two magnetic clutches are em- 
ployed, these being fitted at opposite ends 
of the motor; and, as no gearing is kept 
continuously in motion, the wear and tear, 
as well as the current required, are reduced 
to a minimum. The clutches prevent the 
shock of the sea being transmitted to the 
electrical system, and as they have consider- 
able flywheel effect, the current taken by 
the motor does not fluctuate widely under 
normal conditions, and the steering gear 
may therefore be supplied from the ship’s 
lighting generator. To economize power it 
is advantageous to arrange the gear so that 
greater leverage is obtained, when the rud- 
der is hard over than when amidships, and 
by doubling the leverage in this manner, 
a saving of thirty per cent may be made in 
the motor power. Drawings were shown of 
a steering gear suitable for an eleven and 
one-half inch rudder-post. and of a smaller 
gear of the same type, built by Brown 
Brothers & Company, of Edinburgh, suitable 
for a seven-inch post. When tested against 
an artificial hydraulic load, the latter gear 
developed a torque of fifty foot-tons at the 
rudder-post and showed an efficiency of ov- 
er fifty per cent at half load. It was found 
capable of moving the tiller through sev- 
enty degrees in twenty-five seconds and re- 
sponded to motions of the hand-wheel 
equivalent to one degree of helm. 


Another paper read on Friday that 
is of interest to electrical engineers 
was that of T. F. Wall, on the 


SINGLE-PHASE REPULSION MOTOR. 


The single-phase repulsion motor partakes 
partly of the nature of a transformer, and 
partly of the nature of a synchronous ma- 
chine and this dual effect gives rise to cer- 
tain difficulties of treatment, which are 
further complicated by the fact that the 
flux distribution in the air gap is not sinu- 
soidal. In the first part of the paper ex- 
pressions were deduced for the following 
quantities (the flux distribution in the air 
gap veing taken as triangular or trapezoidal 
as the case may be): 1. The electromotive 
force induced in the stator winding due to an 
alternating current in that winding. 2. 
The electromotive force induced in the rotor 
winding due to an alternating current in 
the stator winding. 3. The electromotive 
force induced in the rotor winding when 
rotating in the field due to an alternating 
current in the stator winding. 4. The elec- 
tromotive force induced in the stator wind- 
ing due to an alternating current in the 
rotor winding. 5. The electromotive force 
induced in the rotor winding due to an al- 
ternating current in that winding. Curves 
were given which have been deduced from 
the expressions for Nos. 2, 3 and 4, which 
enable the values of these electromotive 
forces to be rapidly determined, for any 
value of the displacement of the rotor 
brushes from the stator axis. In the sec- 
ond part of the paper, the above results 
were employed in developing the theory of 
the repulsion motor. The theory cannot be 
explained in a few words, but it results in 
the establishment of a series of simultan- 
eous equations, the solutions of which give 
expressions for the speed, stator current, 
power-factor, and power of the motor. It 
was shown that, if the vector of the applied 
pressure be drawn in the direction of the 
ordinate axis. the extremity of the current 
vector moves over the circumference of a 
circle which passes through the origin, and 
that diameter which passes through the 
origin is inclined to the abscissa axis at a 
certain angle, the magnitude of which de- 
pends upon the resistance and the leakage 
reactance of the rotor winding. The torque 
and power of the motor art respectively rep- 


resented by the distance of the extremity of 
the current vector from certain lines. The 
speed is given by the intercept of the cur- 
rent vector on a line drawn at ninety degrees 
to that diameter of the circle which passes 
through the origin. In the third part of the 
paper the results of some tests on a six- 
horsepower motor were given, and the agree- 
ment of the values of the stator current, the 
power-factor, and the speed as deduced from 
the theory, and the values determined from 
the test was shown in the form of curves. In 
the fourth part of the paper a method of cal- 
culating the open-circuit characteristic of a 
single-phase motor was given. The applied 
pressure was assumed to be sinusoidal, and 
the effect of saturation on the shape of the 
current wave was taken into account. 


On Monday, September 4+, the mem- 
bers of Section G joined with those of 
Section A in a joint discussion on the 
subject. of ‘‘ Aeronautics.’’ This proved 
to be one of the most useful sessions 
of the Portsmouth meeting, several 
practical air men from the Salisbury 
Plain Aviation School attending and 
joining in the discussion. 

The electrical papers read at this 
session included one by Prof. G. W. O. 
Howe. An abstract of this appears on 
page 642. 

The papers and discussions on Sep- 
tember 5 were devoted chiefly to the 
subject of power generation; steam, 
gas and oil engines all were discussed 
in interesting and useful papers. Lim- 
its of space will only permit very brief 
references to these papers to be given. 
W. J. Marshall dealt with ‘‘ Economical 
and Reliable Power Generation by 
Overtype Superheated-Steam Engines.”’ 

SUPERHEATED-STEAM ENGINES, 


The overtype superheated-steam engine 
consists of a special tubular boiler with the 
engine mounted on the top of it, the boil- 
er forming the foundation or bed plate for 
the engine. A superheater is placed in the 
smokebox and forms an integral part of 
the plant, as also do the air pump, con- 
denser, etc., when such are installed. The 


. result of this arrangement is that steam- 


pipe losses are reduced to a minimum, and 
the full value of the superheated steam can 
be employed. The cylinders can also be 
jacketed with high-pressure steam from the 
boiler without any loss due to drains or 
steam traps, as the cylinder casing forms a 
portion of the steam space of the boiler. The 
boiler and the superheater are carefully de- 
signed as regards their heating surfaces to 
give the highest efficiency. Particulars of 
exhaustive trials on one of these engines 
were given. showing that one brake horse- 
power can be obtained with a consumption 
of 1.21 pounds of steam coal per hour. 
Richard Garrett & Sons, of England, and 
R. Wolf & Company, of Madgeburg, Germany, 
are the leading makers of these engines. 


W. A. Tookey discussed ‘‘Suction- 
Gas Engines and Producers’’ in regard 
to the actual figures for fuel consump- 
tion and power output, when running 
under test, and also under normal 
working conditions. C. Day presented 
a paper entitled 

THE DIESEL OIL ENGINE, 


The paper opened with arguments against 
the selection being made on makers’ guar- 
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antees of fuel constmption, as such guar- 
antees cannot possibly cover all working 
conditions, making it quite possible for the 
engine which gives the best results on tests, 
to give inferior results over a long period 
in normal service, when items such as 
wages, repairs, and maintenance are in- 
cluded. It was urged that the judgment 
must be based on records of actual working 
results, which include all items of expen- 
diture, and it was pointed out that, owing 
to the power costs of electricity supply sta- 
tions being kept on a uniform basis, and to 
the great majority of them being published 
or obtainable, these form the best available 
data on which to judge the working results 
that may be obtained with different types 
of plant. 

The following table gives a comparison 
of results of the different types of plant in 
stations where the plant capacity does not 
exceed 1,000 kilowatts. 


AVERAGE COST PER BRITISH THERMAL 


UNIT SOLD. 
og 
Var . ar i 
Type of Engine. bo Ey: ES x bs 
RSO ee = = 
a E 
foe g EST & 
a &% te SE Se Y 
3 SSF S Ga 63 £g 
& ASS È æA oO y 
Steam .......... 0.45 0.06: 0.25 0.26 0.02 14.7 
GaS odasenieoeyies 0.43 0.09 0.28 0.24 1.04 15.3 
Diesel .......... 0.23 0.04 0.19 0.07 0.53 14.3 


The great saving shown by these figures 
has been repeatedly confirmed by the ex- 
perience of the author, even in cases where 
the guarantee figures with the Diesel plant 
have not equalled the figures guaranteed 


and obtained on test with the previous 
Plants. 


The final paper of this series, on 
‘*Crude-Oil Marine Engines,’’ was con- 
tributed by James H. Rosenthal, and 
dealt entirely with the two types of oil 
engine, suitable for marine work on 
large boats, namely, single-acting en- 
gines in which the oil is ignited by 
means of a heated chamber or hot-pot 
and those in which the Diesel cycle of 
combustion is used. 

The last morning of the meeting, 
September 6, was devoted to the con- 
sideration of papers by Dr. J. S. 
Owens, upon ‘‘Smoke Abatement and 
the Possibility of Fixing a New Stand- 
ard of Smoke Emission from Factory 
Chimneys,” and one by E. K. Scott, 
which had for its subject ‘‘The »lanufac- 
ture of Nitrogen Compounds by Electric 
Power.” 

Mr. Scott made a plea for the intro- 
duction into Great Britain of the new 
electric are methods of manufacturing 
nitrates in connection with waste-heat 
power-generating stations. The author 
considers that in these stations the 
electric power could be generated and 
sold at rates approximating those 
now obtaining in America and Norway. 
for electricity generated from water 
power, and that every country ought 
to possess one or more factories of this 
kind, in order to insure its supplies of 
nitrates in time of war from which to 
manufaeture explosive. 
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New Minneapolis Power Station Oper- 
ating. 

The new 12,000-kilowatt steam gener- 
ating station of the Minneapolis Gen- 
eral Electrice Company at Minneapolis, 
is now in operation, having been turned 
over to the operating company by the 
Stone & Webster Engineering Corpora- 
tion. 

As noted in these columns on Janu- 
ary 14, 1911, the old Main street sta- 
tion, formerly the main steam generat- 
ing station of the Minneapolis General 
Electric Company, was destroyed by 
fire on the morning of January 6. An 
engineering and construction office was 
opened by the Stone & Webster En- 

gineering Corporation in Minneapolis 
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dition it is a generating statiow on a 
small scale, the generators with a ca- 
pacity of 1,200 kilowatts being driven 
by wheels taking water from the Mis- 
sissippi River. A view of the new sta- 
tion is shown herewith. 

l — ean 

Western Union Leases Cable Lines. 

Theodore N. Vail, president of the 
Western Union Telegraph Company, 
makes the announcement that the long- 
pending negotiations for the lease of 
the two English cable companies, the 
Anglo-American Cable and the Direct 
United States Cable Company, by. the 
Western Union Telegraph Company 
have at last reached a satisfactory con- 
elusion, but that the precise terms can- 
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to build a new generating station on 
ie Mississippi River, north of the city. 
a large distributing station on the site 
of the old Main street station, and a 
substation on Sixth street with several 
miles of underground transmission line. 

The plans for the new power station 
were given in our issue of June 3. 
Ground was broken on: February 25, 
and current was turned on August 
l, almost within five months. The 
Plant is of steel-frame and brick con- 
struction, and is a typical modern tur- 
bine generating station. The distribut- 
mg station and substation are of simi- 
lar construction. The distributing sta- 
tion receives the output, not only of the 
new steam power station, but of the 
Taylors Falls hydroelectric plant. with 
a capacity of 20,000 kilowatts. In ad- 


not be made public until first pre- 
sented to the stockholders. 

Special meetings of the stockholders 
of the Anglo-American and the Direct 
United States Cable Company have 
been called for September 29 to ap- 
prove the lease of their properties to 
the Western Union. 

Regarding the arrangements with 
the English cable companies, President 
Vail said: 

“A provisional modification of an arrange- 
ment, which has existed for many years, 
has been reached between the Western 
Union Telegraph Company, the Anglo- 
American Cable Company and the Direct 
United States Cable Company under which 
the cable systems of these companies now 
worked exclusively in business connection 
with each other, but operated and main- 
tained separately, will be operated in direct 
physical connection with each other and 


with the Western Union land system. Two 
objects are to be attained by this arrange 
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ment: First, more efficient and economical 
operation, and second, the introduction of 
new forms of service to the advantage of 
the public. 

“The proposed arrangement between the 
three companies will bring eight cables un- 
der one operating control. The consequent 
increase in effectiveness and economy will 
place the Western Union in a position to 
offer certain advantages in cable services 
not now enjoyed by the public. The only 
way open to enable the Western Union to 
make such improvements and introduce 
such new services as it proposes to do 
would be to lay new cables. Duplication of 
the existing transatlantic cable features at 
a cost of many millions, when there are 
more than ample facilities for all business, 
would put an unnecessary financial burden 
upon an already fully burdened business, 
and would probably postpone the reduction 
of -rates or introduction of new services. 

“As at present carried on the transatlan- 
tic cable business is practically all ‘flash’ 
service, that is, instantaneous. Owing to the 
difference in time there are only a few busi- 
ness hours of the day common to both 
sides, and during these hours at least sev- 
enty-five per cent of the cable business is 
done. In the interest of international busi- 
ness nothing should be done to interfere 
in any way with the so-called flash or in- 
stantaneous service, and the lines should 
be kept clear to accommodate such mes- 
sages during the few business hours com- 
mon to both countries; but to continue to 
confine the cables to this class of service, as 
at present, will utilize only about twenty-five 
per cent of the existing capacity of mil- 
lions of property and places on that limited 
service all the capital, maintenance and 
operating charges. The limited time and 
the character of the business, if best re- 
sults are to be obtained, demand direct ca- 
ble service between principal centers of the 
two sides of the Atlantic as well as special 
circuits devoted to special business. 

“To meet these requirements it is essen- 
tial not only that there be at all times suf- 
ficient cable facilities, under one control; 
but that they should be operated inter- 
changeably with each other and in close 
physical connection with land lines as one 
system. Neither the Western Union nor 
any one of the companies of the Western 
Union group has, independently of the oth- 
ers, facilities enough to handle the business 
which at times any one company might be 
called upon to take care of. 

“So soon as the proposed arrangements 
go into effect the Western Union proposes, 
with the consent of the British Post Office 
Department, to introduce at least two new 
features or services in addition to the pro- 
posed deferred rate. These will be the 
‘Daily Cable Letter’ and the ‘Week End 
Cable Letter,’ which will be sent at a very 
low rate for cable service only. This will 
enable the public to save the six to eight 
days consumed in the transatlantic passage 
of mail. 

“There is no cable monopoly possible. 
The three systems—the Western Union, the 
French and the Mackay—will continue to 
exist. Public advantages will be the great- 
er and better utilization of the present cable 
facilities, which would continue to lie dor- 
mant and unutilized under existing condi- 
tions. The Western Union proposes to make 
these wasted facilities useful to the public 
by means of new kinds of cable services. 

“In addition, the Western Union intends 
to nationalize its land lines by opening 
them to all transatlantic cable companies.” 

—_—__—_.)---——_—_—_- 
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Oklahoma’s Coal Production Decreases. 
Oklahoma’s coal production in 1910 

was 2,646,226 short tons, valued at 

$5,867,947, a decrease of 473,151 short 

tons as compared with the tonnage for 

1909. 


: 
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A Windmill-Driven Generator. 

A patent which was recently issued 
to Caryl D. Haskins provides for the 
generation of electrical power at an 
approximately constant voltage from a 
variable source of power, assisted by a 
gas or gasoline engine. The patent has as 
its object the application of the ordinary 
windmill as a means of driving a direct- 
current generator used for lighting. As 
worked out the use of pole-changers 
storage-batteries and other more or less 
expensive apparatus is done away with. 

By a reference to Fig. I, which shows 
a generator connected to a windmill and 
auxiliary engine the method of operation 
may be easily seen. Supposing at first 
that the windmill was stopped and it was 
desired to start the engine which is then 


FIG. I1.—GENERATOR WITH WINDMILL. 


connected to the generator shaft by the 
clutch 10. Should the windmill remain 
standing or run at a speed slower than 
that of the engine, the ratchet at 7 will 
remain free, permitting the engine and 
generator to run at a speed greater than 
that of the windmill. 

As the speed of the windmill rises the 
ratchet is engaged and the windmill at 
once commences to turn both generator 
and engine at a slightly increased speed. 
As soon, however, as the speed passes 
what the inventor designates as the 
critical point, the governor balls, 12, are 
thrown out and the engine disconnected. 
At the same time and by the same 
movement, the circuit. of the sparking 
batteries is broken, shutting down the 
engine. A slight drop in speed causes 
a reversal of the eyele, and the mill runs 
free while the engine takes the load. 

The application of the device to train 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


lighting is shown in Fig. 2, in which 
the same principle is carried out, with 
the car wheels taking the place of the 
windmill. 


m_m 


Mercury Rectifiers on a Three-Phase 
| Circuit, 

Mercury rectifiers are being used by 
the Reichsanstalt in Berlin, Germany, 
for charging a storage battery from a 
three-phase circuit. Seven rectifiers are 
used, each having a maximum capacity 
of ten amperes. To maintain the cur- 
rent at this value two iron-wire varia- 
tors are placed in parallel in the cathode 
circuit. These have a choking effect, 
so that while the voltage varies from ten 
to forty volts, the current remains ap- 
proximately five amperes. It is thus 


possible to operate several rectifiers in 
parallel for charging the same battery. 
The rectifiers are divided into two 
groups of three and four respectively 
in order to charge two batteries at the 
same time at different voltages. Charg- 
ing can go on day and night without at- 
tendance. When the batteries were 
charged from motor-generators the 
charging had to be done by day and 
consequently they were not always 
available for service, but since rectifiers 
have been installed the charging. is done 
at night and the batteries are always 
available during the day. 
—_———_o---e—____ 
Continental and American Production 
of Aluminum. 

For several years France was the 
only country producing aluminum, 
large mines of oxide of aluminum or 
bauxite, now turning out over 200,000 
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tons annually, having been opened in 
the Departments of Var, Bouches-du- 
Rhone, and Herault. The number of 
French aluminum factories has in- 
creased in the region of the Alps, es- 
pecially in the Department of Savoie, 
where there are six establishments. 
With the two other French factories, it 
is estimated that the total output is 
considerably above 25,000 tons annu- 
ally. 

The reduction plant established in 
1889 at Neuhausen in Switzerland has 
had a most successful existence. Start- 
ing with an annual production of 40 
tons of aluminum, it turned out no less 
than 2,621 tons in the first nine months 
of 1910, valued at more than $840,000. 
The company, some few years ago, es- 
tablished branches at Rheinfelden, in 
Germany, and Lend-Gastein, in Aus- 
tria, and later opened another at Chip- 
pis, Canton Valais, Switzerland, all of 


FIG. Il.—GENERATOR DRIVEN FROM AXLE. 


which are operating successfully. The 
company is capitalized at $5,404,000, 
which it is proposed to increase to $6,- 
021,600. Its stock has never yet paid 
less than twelve per cent; in 1906 it 
paid twenty-six per cent on a par val- 
ue of 1,000 franes ($193). 

The Swiss control of the aluminum 
market, which had existed for several 


years, passed away with the opening of 


the American factories at Niagara 
Falls, for neither Switzerland nor 
France possesses such rich mines of 
oxide of aluminum and such sources of 
electrical energy as the United States. 
Negotiations were begun a year ago 
with the view of limiting the produc- 
tion of aluminum and keeping up the 
prices, but owing to the attitude of the 
American producers, the movement has 


not met with much success up to this. 


time. 
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PRESENT TENDENCIES IN THE 
DESIGN OF ELECTRICAL 
MACHINES.: 


BY B. G. LAMME. 


Broadly speaking, the present tend- 
ency in the design of electrical machin- 
ery is toward the greatest possible out- 
put at the least expense in cost and 
performance. This is indicated by the 
use of better grades of. magnetic ma, 
terial, the increasing use of high heat- 
resisting materials, such as mica, as- 
bestos, ete., and by increase in speed 
wherever possible, and by modifica- 
tion in performance characteristics, 
where this can be done without in- 
creased operating expense. 

As to improved magnetic materials, 
the use of silicon steel has become 
rather general in transformers, ìn or- 
der to reduce the iron losses and thus 
permit increased ratings. However, 
due to the slightly poorer permeability 
of such steels, in general they do not 
represent any real gain in output when 
applied to generators and motors. In 
fact, what is wanted in such machinery 
is not a low-loss steel, so much as one 
with a very high permeability ; that is, 
with a high permeability at high in- 
ductions, such as 120,000 to 150,000 
lines per square inch. A grade of steel, 
in both solid and sheet form, which 
would allow twenty to twenty-five per 
cent higher induction with the same 
magneto-motive-force as in present ma- 
terial would revolutionize present con- 
structions of electric machinery. Even 
a very few per cent allows a consider- 
able gain in the designs and the best 
permeabilities obtainable are now be- 
ing used. 

The output of electrical machinery 
can also be increased by the use of in- 
sulating materials with greater heat- 
resisting qualities. Mica and asbestos 
are the two materials which are in most 
general use, and these are being used 
more and more extensively in arma- 
ture and field windings. Such mate- 
rials are particularly effective in ap- 
paratus which is subject to excessive 
overloads for a moderately short time, 
where the machine as a whole would 
not have time to overheat, although 
there may be high local heating in the 
windings. 

A third method for increasing the 
output with a given amount of ma- 


————_ 


1 From the Electric Journal. 


terial is by means of higher speeds. In 


low-speed machinery, an increase in 
speed will allow an increase in output 
practically in proportion to the speed. 
However, as very high speeds are at- 
tained, the constructive features be- 
come more difficult and more expen- 
sive, until finally a point is reached 
where any increase in output due to 
increase in speed is accompanied by a 
corresponding increase in cost. There- 
fore, the designer aims to keep some- 
what below this, except in such classes 
of machinery as high-speed turbo-gen- 
erators, where the engine characteris- 
tics call for the highest speed possible. 

The present tendency is toward the 
highest speeds consistent with desir- 
able designs. Following this tendency, 
the speeds of synchronous converters, 
motor-generators, turbo-generators, wa- 
ter-wheel generators, etc., have been 
raised gradually to a point where the 
present designs, in many instances, rep- 
resent the most economical machines, 
as regards cost and operation. How- 
ever, improvements in the design and 
construction are continually being 
made, which may allow still further 
increase in speed, so that eventually 
much higher speeds than at present 
may become standard. However, in 
some cases the theoretical limit of 
speed already has been reached. For 
example, the smallest number of poles 
which can be used is two, which cor- 
responds to 3,600 revolutions for sixty 
eycles and 1,500 revolutions for twen- 
ty-five cycles. For sixty cycles it is 
practicable to build  alternating-cur- 
rent turbo-generators up to 5,000-kilo- 
volt-amperes, maximum capacity, or 
possibly higher, with two poles; and 
for twenty-five cycles, 1,500 revolution, 
two-pole generators can be built up to 
almost any capacity. It is evident, 
therefore, that wherever the alternat- 
ing-current two-pole generator or mo- 
tor is used, no further increase in speed 
ean be expected. 

In direct-current turbo-generators 
the limit of speed appears to depend 
upon the skill of the designer and man- 
ufacturer of the electrical part of the 
unit. For the present, speeds for such 
units are considerably lower than in 
alternating-current practice. The limit 
is found principally in the collection of 
the current and, therefore, depends 
upon the commutator and brush-hold- 
er design and operation. There are, at 
present, certain limits to the permisst- 
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ble peripheral speed of commutators 
with carbon brushes, beyond which de- 
signers do not feel free to go. If high- 
er limits eventually prove practicable, 
the speeds of direct-current turbo-gen- 
erators can be increased accordingly. 
In motor-generators the tendency is 
toward the highest possible speeds con- 
sistent with good design. The intro- 
duction of interpoles has been of very 
great assistance in increasing the 
speeds, as formerly, in very high speed 
direct-current generators of large ca- 
pacity, a limitation was encountered in 
the commutation. With this removed 


“by the use of interpoles, the speeds 


have been increased until the limit of 
cost has now become involved. The 
problem has been complicated some- 
what in this country by the use of two 
frequencies, namely, twenty-five and 
sixty cycles, and it has been the en- 
deavor to select standard speeds which 
will be suitable for both frequencies. 

In synchronous converters there has 
been considerable increase in speed in 
sixty-cycle machines until at present 
these speeds are approaching very close 
to those of direct-current turbo-gener- 
ators, especially in the case of 600-volt 
machines. Further increase in speed 
in sixty-cycle converters probably will 
have to be accompanied by more or less 
radical departures in the design of 
such machines. In twenty-five-cycle 
converters there is still room for in- 
crease in speed, especially in the high- 
er-voltage machines. When the ulti- 
mate limit in speed is reached it is 
possible that interpoles will be used to 
a considerable extent, especially in 
those machines which have a wide 
range in load or where the peaks are 
very high compared to the average 
load. 

There are other conditions which also 
tend toward increasing rating of elec- 
trical machinery, such as improved 


methods of ventilation, modification in 


the performance characteristics, ete. In 
the matter of ventilation there has 
been great development in the past few 
years. With a tendency toward higher 
speeds and greater outputs from a 
given volume of material, the ventila- 
tion problem becomes of greater im- 
portance, for the higher outputs are 
usually accompanied by somewhat in- 
creased losses. Where the volume of . 
material remains practically the same, 
with losses increasing, it is evident that 
a corresponding improvement is re- 


| 
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quired in the means for dissipating the 
heat represented by the losses. The 
problem of ventilation is, therefore, be- 
coming one of utmost importance. 
Where the outputs have been increased 
enormously, as in high-speed alternat- 
ing-current turbo-generators; artificial 
cooling has come into very general 
use. In such machinery it is the usual 
practice to bring in the cooling air 
through conduits, this air being fed iv- 
to the machine by means of powerful 
fans or blowers which usually form 
part of the machine itself. 

In machines operating at lower 
speeds, artificial cooling, as a rule, has 
not been used to the same degree as in 
the alternating-current turbo-genera- 
tors, although in some instances the 
machines have been semi-inclosed in 
order to direct the cooling air along 
certain channels or paths. Also, cool- 
ing fans or blowers are used to a cer- 
tain extent at the present time on some 
types of small motors. 

Increased output can be obtained in 
many instances by some sacrifice in 
the performance characteristic of the 
machines, such as regulation, efficiency, 
ete. With the great advances which 
have been made in the design of elec- 
trical machipes in the past ten years, 
there has been relatively little im- 
provement in their efficiency, although 
the combined efficiency of complete 


units, such as generator and prime 


mover, has shown great improvement. 
A considerable betterment in the effi- 
ciency of electrical machinery could 
have been made very readily, but it 
would have been, to a certain extent, 
at the expense of output or first cost. 
In consequence, when there is a tend- 
ency toward increased output with a 
given cost, the efficiency has suffered 
relatively; that is, it has not shown the 
same improvement as found in other 
characteristics. 

In the matter of regulation there has 
been more or less change in alternat- 
ing-current generator practice in the 
past few years. The present tendency 
is in the direction of reduced inherent 
regulation, especially in alternating- 
current turbo-generators and large al- 
ternators. (ood inherent regulations 
is an expensive characteristic, and it is 
becoming recognized more and more 
that it is an unnecessary and even a 
disadvantageous characteristic in some 
alternating-current machinery. It is 
also becoming more generally known 
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that automatic regulators, of the Tir- 
rill type for example, can accomplish 
better results, even with alternators 
with poor inherent regulation than can 
be obtained without such a regulator 
with the best inherent regulation that 
ean be furnished commercially. By 
some sacrifice in the inherent regula- 
tion of turbo-generators, for instance, 
a relatively great gain in capacity be- 
comes possible. Also, in many in- 
stances, by a change in the regulation, 
an increased output can be obtained 
with little or no increase in losses, and 
in consequence, the efficiency also can 
be raised materially. In most cases, 


. therefore, a large alternator with very 


good inherent regulation represents 
very poor economy in cost and per- 
formance. It is also becoming recog- 
nized that with varying inductive 
loads of relatively low power-factor 
the inherent regulation of the best pos- 
sible alternator is relatively bad and 
that an automatic regulator is required 
if constant terminal voltage is neces- 
sary. While this tendency toward re- 
duced inherent regulation in alterna- 
tors of large capacity is quite marked, 
it has not yet been carried to the per- 
missible limit, due principally to the 
fact that the engineering public is not 
yet educated to the realization of the 
price that is being paid for an assumed 
good inherent regulation which is of no 
particular value to anyone. 

The general tendencies in many 
classes of electrical machinery have 
been referred to briefly, but there are 
a few which have not yet been men- 
tioned, such as railway apparatus, mo- 
tors for general industrial service, com- 
mutator-type alternating-current mo- 
tors, ete. ) 

In direct-current railway motors the 
whole tendency is toward the interpole 
type, even for the small ratings and 
for all voltages from 600 to 1,500. 
There is also some tendency toward re- 
duction in weight, but if this is ever 
carried to its limit, it will naturally re- 
sult in some sacrifices in mechanical 
as well as electrical excellence. The 
present direct-current railway motor 
is a very substantial piece of appara- 
tus, and it is possible that, by trim- 
ming here and there, both in the me- 
chanical and electrical parts, a con- 
siderably lighter type will be evolved. 

In alternating-current railway-motor 
work, the tendeney in European prac- 
tiee is entirely toward the use of fif- 
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teen cycles, which undoubtedly repre- 
sents material advantages over twenty- 
five cycles, which has been the more 
common practice in this country. In 
Europe, however, in adopting this fre- 
quency, the electrification of the main 
railways has always been in mind. In 
this country, in practically all of the 
later large propositions which have 
been worked up, a frequency of fifteen 
eycles has also been proposed for sin- 
gle-phase work. 

In electric locomotive construction 
there has been a very strong tendency 
to depart from the older gearless type; 
that is, those with the armatures 
mounted directly on the axles. In prac- 
tically all the newer designs the motors 
are connected to the axles either by 
gears or side-rods, or a combination of 
both. Each arrangement has some ad- 
vantages, but either the geared, or the 
gear-and-side-rod arrangement appears 
to have the preference for slow speed 
locomotives. In some European three- 
phase locomotives, however, the side- 
rod construction is used even for com- 
paratively low speeds. 

On large car equipments and locomo- 
tives the tendency is toward artificial 
cooling of the motors and other ap- 
paratus. The principal object of this 
is to reduce the weight of electrical 
equipment and to increase the contin- 
uous capacity compared with the usual 
one-hour rating. This is particularly 
important in those equipments which 
have fairly steady and long continued 
service. 

In motors for general industrial work 
there are certain pronounced tenden- 
cies at the present time. In direct-cur- 
rent motors, the interpole construction 
is being generally adopted both for con- 
stant and variable speeds, except for 
very small sizes. There is a tendency 
in direct-current industrial motors to- 
ward some specialization of lines, that 
is, where the business is large enough 
certain lines are built especially for 
heavy service, such as mill work, etc. 
Such motors are built to meet some 
very difficult requirements, which in- 
fluence the cost and general construc- 
tion, and are not needed for ordinary 
service. 

In induction motors there is some- 
what the same tendency towards spe- 
cialization of classes as in the case of 
direct-current machines. There is one 
special field for the induction motor 
which has been growing rapidly of 
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late, namely, its application to heavy 
mill work, such as operating rolls, etc. 
Induction motors for such service are 
of special design and usually of very 
massive construction. The perform- 
ances, such as the power-factor and the 
efficiency, suffer slightly, due to the 
use of large air-gaps, compared with 
ordinary induction motor practice. 
Such motors almost invariably have 
wound secondaries, in order to allow 
a limited amount of speed variation by 
the insertion of resistance, as well as 
to keep down the current at the time 
of starting. Such motors are also be- 
ing made in their multi-speed type, that 
is, with two or more combinations of 
poles, in order to give several econom- 
ical running speeds. On account of 
the relatively low speed of most of 
these large mill motors, the frequency 
should be comparatively low, and twen- 
ty-five cycles is coming into very gen- 
eral use for such work. 
—— eo 


Testing of Transformer Oil. 

Comparative experiments have been 
carried on at the Physikalisch-technische 
Reichsanstalt, in Germany, to deter- 
mine the most suitable arrangements for 
testing transformer oil. Spheres of di- 
ameters of ten and fifteen millimeters 
and also needle points have been used 
as electrodes. No difference was found 
between these when the distance be- 
tween the electrodes is large, but at les- 
ser distances with dry and clean oil the 
breakdown voltage between points is 
somewhat lower than’ between spheres. 
It was noticed that when a high volt- 
age is impressed, between’ electrodes 
widely separated, for a long time the 
breakdown voltage is higher than when 
the previous electric field has not been 
maintained. The measurement of dis- 
tance between electrodes was easier and 
more accurate. with spheres than with 
points. 

) ——_+-e——_ 

Fort Wayne Section of the Institute 
Meets. 

The Fort Wayne, Ind., section of the 
American Institute of Electrical Engi- 
neers held its first meeting this season 
on September 14, in the lecture room of 
the Ft. Wayne Electric Works. The 
principal topic on the program was an 
illustrated lecture by A. A. Severa, sales 
manager of the works, on ‘‘Electric De- 
velopment in the West.” The lecture 
was listened to with marked interest 
and the illustrations showed a remark- 
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able development along electrical lines 
in the western states. Q. 
—eo e 


Winnipeg Municipal Plant Will Create 
Demand for Electrical Appliances. 
United States Consul General J. E. 

Jones, of Winnipeg, Canada, says in a 
recent report that within a few months 
the City of Winnipeg will be prepared 
to sell electrical energy. Its great 
plant at Point du Bois, costing $2,250,- 
000, and capable of generating 100,000 
horsepower, is rapidly nearing comple- 
tion; and the business men of Winni- 
peg, as well as householders generally, 
are looking forward with keen antici- 
pation to cheaper power. While the 
City is contemplating purchasing the 
street-car system, it may develop dur- 
ing negotiations that it will take over 
the power plant of the street-railway 
company, which supplies not only pow- 
er for the railway, but also furnishes 
electricity for private lighting, as well 
as for commercial power. 

The rates for power at present are 
as follows: Six cents per kilowatt- 
hour up to 50 horsepower; four cents 
per kilowatt-hour over 50 to 100 horse- 
power; three cents per kilowatt-hour 
over 100 horsepower. 
costs ten cents per kilowatt-hour ; elec- 


tricity for cooking costs six cents per 


unit; gas, $1.20 per 1,000 feet. 

Public lighting, which is done by the 
city electric-lighting plant, costs an av- 
erage of eleven cents per arc lamp per 
night, the total cost in 1910 being 
$42,977. 

It is confidently expected that with 
the cheapening of rates the use of elec- 
tricity will become more general. The 
greatest development will be in the 
general commercial use of electricity, 
especially in its domestic use; the de- 
mand for electric stoves and cooking 
devices of all sorts, which is already 
being filled, will be largely increased 
within the immediate future. If the 
city is able to meet the competition of 
gas and coal for cooking purposes with 
electricity, there is no question of its 
general use for cooking. At present 
gas is furnished by the Winnipeg 
Street Railway Company. 

Electric stoves and appliances are 
dutiable under the customs tariff of 
Canada, which reads in part: ‘‘Elec- 
trie and galvanic batteries, electric mo- 


tors, dynamos, generators, sockets, in- 


sulators of all kinds, electric appara- 
tus, n. 0. p., 27.5 per cent.” 


Private lighting’ 
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LETTERS TO THE EDITOR. 


Cyclopedia of Telephony. 
To the Editor: 
In your issue of September 9 there 


appeared a biography of Kempster B. 
Miller. In this it was stated, in the 
third column, that he and Mr. Mc- 
Meen had written a new work on 
‘Telephony’? which had been pub- 
lished in an Encyclopedia on Telephony 
published by the International Corres- 
pondence Schools. This, as perhaps you 
now know, is a mistake; the work hav- 
ing been written for the American 
School of Correspondence, and is now 
being sold in the form of a four vol- 
ume Cyclopedia of Telephony and Tele- 
graphy. GLENN M. Hosss. 
Chicago, Ill., September 15, 1911. 


Telephone Transmission. 
To the Editor: 


I find in the issue of September 9, 
1911, page 531, an abstract of an arti- 
cle by J. B. Adams on ‘‘Telephone 
Transmission.’’ Reference is made to 
the law giving the loss in transmission 
in the cable circuit.. It seems to the 


writer that the statement of the author 


is likely to be misleading, inasmuch as 
it implies that the loss in the trans- 
mission line is always proportional to 
the quantity V KR. For the particu- 
lar problem mentioned by the author, 
this is approximately true, but very far 
from true where the distance of trans- 
mission is great. By the method sug- 
gested by the author, it is perfectly 
possible to obtain very good compari- 
son between different styles of cable 
which have lengths such as to give the 
same quality of transmission. It is 
equally possible to do this with the old 
“K. R. law.” The writer takes excep- 
tion to the attempt to compare the 
quality of transmission of circuits hav- 
ing different efficiencies without the use 
of the complete formula for attenua- 
tion. If it is desired only to compare 
circuits of equal efficiencies, the old 
K. R. law is entirely adequate. 
R. W. ATKINSON. 
Pittsburgh, Pa., September 12, 1911. 


——___»--@____—_ 
Illinois Coal Output Large. 

The total production of coal in Illi- 
nois in 1910, as compiled by Edward 
W. Parker, of the United States Geo- 
logical Survey, in co-operation with 
the Illinois Geological Survey, amounts 
to 45,900,246 short tons, valued at $52,- 
400,897, as against 50,904,990 short 
tons in 1909. 


| 
| 
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OIL FUEL FOR STEAM BOILERS.: 


BY B. R. T. COLLINS. 


In view of the present gradually in- 
creasing cost of coal for steam gener- 
ating purposes in the Atlantic Coast 
States, and especially in New England, 
the question of a satisfactory and 
economical substitute naturally arises. 
Among various possible substitutes 
crude petroleum and its residual prod- 
uct, commonly known as fuel oil, have 
attracted more or less attention since 
the discovery of the Texas oil fields 
about ten years ago. 

Fuel oil is more satisfactory for 
burning purposes than crude petro- 


leum, because it has had removed, by 


the process of partial distillation 
through which it has passed, practical- 
ly all of the light and easily ignited 
products, such as naphtha, gasoline, 


and kerosene, together with any water - 


or muddy portion which the crude oil 
may contain. Hence, while the crude 
oil is burned with safety in tremend- 
ous quantities in the Gulf States and 
along the Pacific Coast under proper 
precautions, fuel oil, which has a con- 
siderably higher flash point and ealor- 
ific value, can be used for fuel by men 
of ordinary intelligence with prac- 
tically the same safety as coal. 

The cost of fuel oil in the New Eng- 
land States has been decreasing re- 
cently so that at the present time it 
ean be purchased there more cheaply 
than in the western part of Texas. 
This is due to the fact that the cost 
of transporting oil in tank cars to west- 
ern Texas is greater per barrel than 
the cost of transporting it to New Eng- 
land in barges and tank steamers. 

Advances in the construction and 
capacity of oil carriers have made it 
possible to transport petroleum and its 
products more cheaply than any other 
cargo, and as safely. 

Another reason for lower prices of 
petroleum products is the competition 
which now exists in the supply of 
these products for New England con- 


1 Abstraet of paper presented at the Boston 
meeting of the American Society of Mechanical 
Engineers. 
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sumers. This condition tends also to 
keep prices on a more uniform and 
steady basis than was the case a few 
years ago when no competition ex- 
isted. 

At present the major portion of the 
supply of oil for fuel purposes for the 
North Atlantic States comes from 
Texas, Louisiana, Oklahoma, and 
Kansas, this group of States producing 
about 62,000,000 barrels in 1909 or over 
one-third of the total production of 
petroleum for the United States in that 
year, in spite of the fact that 
California made an increase of over 
twenty per cent above her production 
of petroleum for 1908. During the 
year 1910 there was an increase to 72,- 
000,000 barrels in the production of 
crude oil in the states mentioned, as 
well as a phenomenal increase of fifty 
per cent in California, to 77,000,000 
barrels, thus making the total produc- 
tion for the United States 216,500,000 
barrels, or about two-thirds of the to- 
tal production of crude petroleum for 
the world. 

It is understood, of course, that the 
supply of fuel oil at the present time 
would take care of only a small por- 
tion of existing steam plants now us- 
ing coal, but judging from the fact 
that the production of crude petroleum 
in this country increased over three- 
fold during the last ten years, there 
should be sufficient fuel oil to take 
eare of a gradually increasing class of 
plants which for various reasons and 
conditions can use it economically. 
Included in this class would be: 

(a) Plants where the cost of han- 
dling coal by ordinary methods is high- 
er than the average because of local 
conditions, and where the installation 
of suitable coal-handling equipment 
would not be warranted by the saving 
effected. For instance, a plant locat- 
ed on navigable water, but with the 
channel at a considerable’ distance 
from the shore, necessitating expensive 
wharves, docks, coal pockets, and coal- 
handling equipment, in order to re- 
ceive coal by water; or a plant at some 
distance back from the water front or 
at some elevation above it, or both, 
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necessitating a similar large expend- 
ture. In either of these cases, oil 
could be delivered to storage tanks lo- 
cated underground thirty feet from 
the boilerroom or above ground two 
hundred feet away for the cost of a 
properly installed pipe line and the 
power required to pump the oil from 
the barge into the storage tank; the 
barge being made fast to a few piles 
at the edge of the channel while un- 
loading, in the case where the channel 
is at some distance from the shore. 

(b) Plants where boilers are fired 
by hand and more than one fireman 
is required on each shift. Take, for in- 
stance, a plant of four 500-horsepower 
boilers, requiring four firemen and a 
water tender and coal passer on shifts 
where the full capacity of the boilers 
is required. With a proper fuel-oil in- 
stallation, one man could do all of the 
firing, water tending, and tube blow- 
ing required and take care of the feed 
and oil pumps if located near the boil- 
ers, as well as all the polishing and 
cleaning required in the boiler room. 

(c) Plants where greater capacity 
is required than can be obtained with 
the coal available. With oil, thirty-five 
per cent additional capacity can be 
obtained than with high-grade coal. 
This has been proved by plants in 
Pennsylvania changing from oil to 
coal and being obliged to install thirty- 
five per cent more boiler capacity to 
carry the same load as was carried be- 
fore with oil. 

(d) Plants where the boiler capaci- 
ty is limited by the capacity of the ex- 
isting stack or stacks and where it is 
not desired to install more stack ca- 
pacity, although more boiler capacity 
must be obtained. Oil fuel can give 
this added boiler capacity without in- 
creasing the stack capacity, as the 
stack area required for the same boiler 
capacity with oil is only about sixty 
per cent of that required for coal. 

(e) Plants where a very small 
amount of soot from the stack would 
cause damage to manufacturing pro- 
cesses if it entered the factory build- 
ings. Oil can be burned with abso- 
lutely no smoke. 
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(f) Plants where it is necessary to 
keep smoke below certain fixed limits 
at all times, due to smoke ordinances. 

In order to make comparisons be- 
tween the calorifice value and other 
properties of crude oil, fuel oil, and 
apy particular coal, Table I is given, 
with the authority therefor in each 
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ing on grade of coal and draught con- 
ditions with coal. 

(i) Heat is easier on the metal sur- 
faces, being more evenly diffused over 
the entire heating surface of the boiler. 

(j) Ease with which fire can be reg- 
ulated from a. low to a most intense 
heat in a short time or entirely ex- 


case. tinguished instantly in case of emer- 
TABLE I.—PROPERTIES OF CRUDE AND FUEL OIL. 
Oil. Field. g a 5 g E F s Authority. 
2 5 & SF $5 m g E 
3 a 53 * 29 x = ; 
S) D n O a ku á f aa 
Crude Sour Lake, Tex. .... .... .... .... 0.9266 198 ... 18,460 Prof. A. C. Scott, Uni- 
versity of Texas. 
Crude, Beaumont, Tex. oe Ree aden. gai 0.9179 18,500 Prof. A. C. Scott, Uni- 
versity of Texas. 
Crude Beaumont, Tex. 84.6 10.9 1.63 2.87 0.9240 180 200 19,060 U. S. Naval Liquid Fuel 
ihe 0A oard. 
Fuel Beaumont, Tex. 83.3 12.4 0.50 3.83 0.9260 216 240 19,481 U. S. Naval Liquid Fuel 
Board. 
Crude Whittier, Cal. - 0.9416 18,513 Prof. W. C. Blasdale, 
Univ. of California. 


The advantages of oil fuel may be 
summarized as follows: . 

(a) Calorifie value per pound thirty 
per cent higher than that of high- 
grade coal, a less weight of oil being 
required to give the same heating ef- 
fect. 

(b) Space required for storage of 
oil is less than that for an equal weight 
of coal. Fifty per cent more heating 
value can be stored in the same cubic 
volume and at greater distance from 
the boilers without extra expense. 

(c) Oil does not deteriorate by stor- 
age, as coal does to a greater or less 
degree, but maintains its heat value in- 
definitely in ordinary ventilated stor- 
age tanks, 

(d) Lower temperature in boiler 
room. 

(e) Area of stack sixty per cent of 
that required for coal for equal boiler 
capacity, thus enabling a plant having 
insufficient draught with coal to have 
an excess amount with oil, a change 
from coal to oil for fuel making the 
installation of additional stack capac- 
lty unnecessary. 

(f) Less heat lost up the stack, 
Owing to cleaner condition of tubes 
_ and to smaller amount of air which has 
to pass through furnace for a given 
calorific capacity of fuel. 

(g) Higher efficiency due to (1) 
more perfect combustion with less ex- 
cess air, (2) more equal distribution 
of heat in combustion chamber, as 
doors do not have to be opened, and 
(3) small amount of soot deposited on 
the tubes. 

(h) Increase in capacity of thirty- 
five to fifty per cent over coal, depend- 


gency, such as water dropping out of 
sight in gauge glass, and quickly re- 
lighted when the emergency is over. 
In less than a half hour a boiler can 
be brought up to 150 pounds steam 
pressure from cold water, if necessary. 
By means of an automatic regulator 
varying the pressure of oil and steam 
or air to the burners or atomizers, the 
steam pressure can be maintained 
within five pounds total variation, 
with sudden changes in load amount- 
ing to fifty per cent and over. 

(k) Smoke can be entirely elimi- 
nated. 

(L) No cleaning of fires, thus boilers 
can maintain their maximum capacity 
continuously, if necessary. 

(m) Much lower cost for handling 
oil, as it runs by gravity or is pumped 
into and out of storage to the boilers. 

(n) Absence of coal dust and ashes, 
thus enabling everything in the boiler 
room to be kept clean; therefore less 
wear and tear on pumps or other ma- 
chinery. No expense for handling and 
removing ashes. 

(o0) No firing tools used, consequent- 
ly no damage to furnace linings from 
this source. No clinkers to be re- 
moved from grate bars or furnace side 
walls. 

(p) Less shrinkage and loss in han- 
dling oil fuel than in handling coal. 

(q) Great saving of labor of all 
kinds. 

The disadvantages of oil fuel are: 

(a)Low flash point. Fuel oil should 
have a flash point not lower than 140 
degrees Fahrenheit, and with oil of 
this quality, handled by men of ordi- 
nary intelligence and common sense, 
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there is practically no more danger 
than with coal. 

(b) The ordinary underwriters’ or 
city requirements specify that storage 
tanks for fuel oil be located under- 
ground and at least thirty feet from 
the nearest building. This can gener- 
ally be compiled with in the case of 
the power plant of the average manu- 
facturing concern, but in the case of a 
plant in the congested districts of a 
city it is likely to be prohibitive. 

(c) With boilers using feed water of 
considerable scale-making qualities, 
the cost of repairs is likely to be in- 
creased by changing to oil, owing to 
the intense temperature developed in 
the furnace. However, with a proper 
setting for burning oil, repairs due to 
overheated tubes or surface, should be 
less than with coal, unless the feed 
water is very bad. | 

The requirements for the perfect 
combustion of liquid fuel are as fol- 
lows: reduction to a fine spray or com- 
plete atomization ; bringing it into con- 
tact with the proper amount of air; 
mixture of oil spray and air burned in 
a furnace of a refractory material with 
room enough to complete combustion 
before the gases come in contact with 
the boiler heating surfaces. 

The first condition is fulfilled by se- 
lecting a proper burner, and the re- 
maining conditions can generally be 
obtained by making slight changes in, 
or additions to, the existing furnaces. 

The question whether to use steam 
or air for atomizing the oil seems gen- 
erally to have been decided in favor of 
steam, as experimental results show 
that it takes about the same amount 
of steam to operate the air compressor 
as it does to atomize the oil at the bur- 
ner, and the additional investment and 


complication involved with greater 
possibility of interrupted service is 
avoided. 


It is also easy to see that a flat fan- 
shaped flame presents a larger surface 
for heat radiation and uniform distri- 
bution of gases than any other shaped 
flame, and at the same time requires 
a minimum number of burners per 
boiler. 

Heating of the oil is an aid to eco- 
nomical combustion, and should take 
place as near the furnace as possible 
and be carried as high as safety per- 
mits, but not so high as to cause the 
oil to decompose and carbon to be de- 
posited in the supply pipes. If prelim- 
inary heating is limited to the temper- 
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ature of the flash point of the oil used, 
there can be no trouble from the above 
mentioned causes. 

In oil burning, although a certain 
amount of skill is required for hand 
adjustment of the burners to obtain 
the best results, still, with automatic 
regulation, the skill is reduced to a 
minimum, the principal work of the 
fireman being to see that the oil pump 
is kept in constant operation, and that 
the burners do not become clogged 
with small particles of foreign matter, 
scale, ete., especially when the installa- 
tion is new. Strainers of proper de- 
sign, however, introduced on the suc- 
tion line to the pump and also between 
the pump and the burner, will reduce 
this trouble to a minimum. Burners 
should be so installed that they can be 
easily disconnected from the piping 
and taken from the furnace for the re- 
moval of any foreign substance from 
their restricted orifices. 

One of the most important questions 
in the combustion of liquid fuel is the 
regulation of the air supply in such 
a way as to obtain perfect combustion 
before the gases come in contact with 
the heating surfaces of the boiler. This 
can be done with an automatic damper 
regulator, although its adjustment is 
rather difficult. It is therefore usually 
accomplished by hand regulation of 
the damper when considerable varia- 
tions in the load take place. This is 
supplemented by changing the position 
of the ashpit doors, which are kept 
partly closed until a slight tendency to 
make smoke is noticed in the furnace. 
when they are opened until this ten- 
dency disappears; or, better, by using 
an Orsat or continuous CO, gas ana- 
lvzer to determine the position of dam- 
per and ashpit doors which gives most 
complete combustion under 
constantly recurring conditions. 

Although thousands of patents have 
been granted for oil burners or atom- 
izers, five general classes cover prac- 
tically all of the main features of con- 
struction. The five classes are: 

(a) Drooling.—Oil oozes out on to 
steam or air jet. 

(b) Atomizing—Oil is swept from 
orifice by steam or air jet. 

(c) Chamber. — Oil mingles with 
steam or air in body of burner and the 
mixture issuing from nozzle is broken 
into minute particles by the expansion 
of the steam. 

(d) Injector.—Similar in principle to 
boiler-feeding injector. 


certain 
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(c) Mechanical spraying. — Effected 
by mechanical means without the use of 
atomizing agents, such as 
compressed air. 

The important features which should 
be embodied in all burners are: easy 
method of installation, construction 
that will allow quick inspection, easy 
removal of all foreign material which 
may clog the burner at any point, and 
rapid and cheap renewal of any parts 
which are subject to wear. 

In spite of the various principles in- 
volved in burner construction, the sue- 
cess of an oil-fuel installation depends 
not so much on the type of burner or 
atomizer used as on the method of its 
installation, and the intelligence with 
which it is operated after the installa- 
tion is made. 

To conform with the underwriters’ 
requirements, storage tanks above the 
surface of the ground should be placed 
at least 200 feet from inflammable 
property, and the top of the tanks 
should be located below the level of 
the lowest pipe used in connection 
with the apparatus. When the tanks 
are located underground they should 
be outside the building, at least two 
feet below the surface and thirty feet 
from any building, with the top of the 
tanks below the lowest pipe in the 
building used in connection with 
the apparatus. In small and medi- 
um-sized installations, steel tanks 
coated with tar, having a capacity of 
8,900 to 15,000 gallons each, are gener- 
ally used for storage. In larger instal- 
lations, reinforced-concrete tanks, gen- 
erally rectangular in shape, are used. 
These are usually made with a parti- 
tion in the center, so that any sediment 
or thick material may be periodically 
cleaned out without interfering with 
the continuous supply of fuel. The ca- 
pacity of the storage tanks may vary 
from a supply sufficient for two weeks, 
when the oil is near at hand, and more 
may be obtained on one day’s notice, 
to a supply sufficient for two or three 
months when the source of supply is at 
a considerable distance and delivery is 


steam or 


in large quantities at irregular inter- 


vals. 

Storage tanks should be fitted with 
vent pipes, indicators showing level of 
oil in tanks, filling pipes, arrangements 
for freeing tanks from water, suction 
Pipes, return or overflow pipes, steam 
pipes for filling space in tanks above 
oil with steam in case of fire, and suit- 


able manholes for cleaning-out pur- 
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poses. A suitable strainer should be 
installed on the suction line between 
the storage tanks and the oil-pressure 
pumps. The suction line should slope 
so that it will drain all oil back to 
the storage tanks when the pump is 
stopped and a vent opened. 

Duplicate oil-pressure pumps should 
be installed with pump governors, and 
all piping in connection with these 
pumps should be ecross-connected in 
such manner that a change can be 
made from one to the other and re- 
pairs made to either without interrupt- 
ing the service. 

A suitable oil heater should be in- 
stalled, so that the exhaust steam from 
oil pumps can berutilized to heat the oil 
before it reaches the burners. A suita- 
ble relief valve should be installed on 
the discharge line between the pumps 
and the burners set at a definite max- 
imum oil pressure. 

An oil meter should also be installed 
in the discharge line to check the 
storage-tank indicator readings. All 
oil piping should be installed so that 
it ean be drained back to the storage 
tanks by gravity im case of necessity. 

Provision should be made for re- 
moving any condensation from the 
steam lines to the burners. Automatic 
regulating devices should be installed 
to vary the pressure of both oil and 
steam to the burners in accordance 
with the demand for steam on the boi- 
lers, thus keeping a uniform steam pres- 
sure with a variable load, relieving the 
fireman of constant adjustment of bur- 
ner valves and enabling him to take 
eare of much large capacity of boilers 
than he otherwise could. 

In case a plant is operated only ten 
hours per day, no steam being required 
for the rest of the twenty-four hours, 
it is necessary to install a small auxil- 
iary boiler for the purpose of provid- 
ing steam to atomize the oil while 
firing up the main boilers. In case of 
horizontal return tubular or Heine 
boilers, the burners should be placed 
at the front, firing towards the bridge 
wall. However, in the case of boilers 
of the Babcock & Wilcox type, high- 
er efficiency can be obtained by plac- 
ing the burners at the bridge wall and 
firing towards the front of the boiler. 

It is sometimes an advantage to be 
able to change quickly from oil to coal 
and from coal to oil. This arrange- 
ment ean generally be provided for, 
although in some cases, on account of 
a lack of sufficient combustion-cham- 
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ber space, a more efficient furnace may 
be installed by making the change 
back to coal a somewhat longer pro- 
cess, requiring the insertion of bearer 
bars and grate bars, which would be 
left in place in the arrangement first 
referred to. 

Although a fair idea may be ob- 
tained of the comparative cost of the 
two fuels by making certain assump- 
tions in regard to heat values, specific 
gravity, gain in efficiency, ete., still this 
will not enable one to figure the saving 
which could be made by changing 
from one fuel to the other. The rea- 
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son for this is that the saving general- 
ly depends on other things than the 
cost of the fuel. The saving in fire- 
men and coal passers, increase in ca- 
pacity, facilities for fuel storage, ad- 
vantage of pumping fuel over methods 
of handling coal, elimination of han- 
dling ashes, quantity of coal used for 
banking fires, elimination of smoke 
and other things, many of which can- 
not be figured out in advance in dol- 
lars and cents, would throw the ulti- 
mate cost decidedly in favor of oil. 
The only way to determine the exact 
saving is to operate the plant with 
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each fuel for a long enough period to 
get accurate data on all the items en- 
tering into the question. 
—_-_-#--@—__ 
Aluminum for Busbars. 

Aluminum is being widely used in 
Germany for switchboards, busbars, 
ete., the cost being less than with cop- 
per. The connections are made by 
binding screws. If aluminum and cop- 
per have to be brought into contact the 
copper should be tinned and all con- 
tacts must be protected from damp by 
enamel varnish or some other effectual 
means. 
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PREPAYMENT ELECTRIC 
METERS.: 


BY F. G. VAUGHEN. 


The application of the prepayment 
method to the sale of electricity is 
more recent and much less general 
than with. gas. The prepayment gas 
meter was developed in England over 
a quarter of a century ago and has 
since become prominent in this coun- 
try and abroad. I have understood 
that the adoption of the prepayment 
electric meter has been far more gen- 
eral in Europe than in this country and 
has met with success, particularly with 
supply companies of municipal owner- 
ship. While our experience has been 
more or less limited, I feel that it has 
been such that there is no diversity of 
opinion as to the numerous advantages 
of a reliable prepayment electric meter, 
and that it would be of material as- 
sistance in the sale of electricity. 

That this meter has not as yet be- 
come very popular with central-station 
managers there can be no denying. 
This has been due chiefly to two 
Causes: first, on account of the in- 
herent complications of the device, 
whieh have made it difficult to build a 
satisfactory meter; and, second, on ac- 
count of the higher initial cost and 
creased expense of upkeep (2 e. so 
far as the cost of testing and repairs 
1S concerned) over that of the standard 
watt-hour meter. These features have 
caused central-station managers to hes- 
Itate about introducing these devices, 
for fear that they would not be a prof- 
Itahle investment. 
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It is true that many of the repay- 
ment devices which have formerly been 
placed on the market have been un- 
necessarily complicated and costly. In 
justice to the manufacturers, however, 
it should be realized that the problem 
of constructing a successful prepay- 
ment electric meter has been excep- 
tionally difficult. The gas meter is 
quite crude in comparison. In con- 
structing the electric prepayment 
meter there is an electric are to break 
in addition to the usual problems en- 
countered in building automatic coin 
devices. This must be done in such a 
manner as to prevent pitting or other- 
Wise injuring the switch contacts, since 
the switch is a vital part of the mech- 
anism and must be absolutely depend- 
able in its action. Improvements have, 
however, constantly been made and it 
is now possible to obtain reliable pre- 
payment meters for a moderate price. 

There are two general classes of cus- 
tomers with whom every central-sta- 
tion manager is very familiar: those of 
questionable credit and the delin- 
quents. These classes are closely re- 
lated and it is sometimes difficult to 
segregate them. Under the first would 
come the occupants of certain apart- 
ment houses—transient customers, if 
vou please—who are here today and 
gone tomorrow; foreign districts in 
large cities Where the Italians, Chinese. 
etc., abound. There might also be inclu- 
ded inthis class of questionable credit 
saloon-keepers, proprietors of gambling 
houses and other resorts needless to de- 
fine. In fact, such customers are nu- 
merous in communities having a float- 
ing population, such as large cities, 
manufacturing towns, and summer re- 


sorts. All or much of this business 


may be desirable if the question of 
credit can be taken care of. A pre- 
payment meter for such installations 
insures payment in advance. It may 
also, in the case of the transient cus- 
tomer, save the expense of frequently 
removing and replacing the meter, as 
well as an extra trip of the meter 
reader or Inspector. 

The class of delinquent customers 
can readily be obtained from a careful 
study of the central-station books. 
There is without doubt a small percent- 
age of customers who are habitually 
behind in their payments. One or more 
collectors, depending on the size of the 
station, are often necessary to collect 
the bills of these customers. 

The services of these collectors may 
be likened to the police department in 
a large city, which has to be main- 
tained at a large expense to protect the 
whole body politic from the depreda- 
tions of the very few who compose the 
criminal element of the community. So 
the collectors are paid to keep after 
a small number of customers who are 
ever behind in their payments. 

There are some who even avoid the 
collectors or refuse to pay them, in 
which case the company writes the cus- 
tomer and threatens to cut off the sup- 
ply unless the bill is paid; and later, 
perhaps, is obliged to actually discon- 
nect the circuit. Left in darkness, the 
customer generally pays his bill and 
the meter must again be connected. 
All of this means extra expense for the 
central station. 

Now, if these delinquents could be 
furnished with prepayment meters the 
company would not only save all of 
this expense incident to collecting, but 
would free the customer himself from 
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the annoyance of constantly being 
prodded. A discontented customer is 
always a poor advertisement; and if 
the friction between the central station 
and the delinquent customer, together 
with the cost of collecting, can both be 
eliminated by the use of the prepay- 
ment meter, it should pay a good 
profit on the investment. 

Besides the matter of collecting, it 
should also be remembered that the use 
of the prepayment meter will reduce 
the expenses of the accounting depart- 
ment by eliminating the cost of bill- 
ing, and will also cut out the items of 
postage and stationery. 

Another class of customers who 
cause the central station considerable 
trouble and expense may be termed, 
for want of a better name, ‘‘The 
Doubting Thomases.’’ They are sure 
that their meter is reading too fast and 
that they are being robbed. To pacify 
such customers it is necessary to spend 
much time and money in making fre- 
quent explanations of the correctness 
of bills. Often the customer insists on 
the meter being recalibrated. He lacks 
confidence in the device and must be 
shown that it is accurate. 

Now, in the majority of such cases 
the meter is practically correct. The 
customer has failed to realize that the 
days are growing shorter; that per- 
haps he has been entertaining more 
than usual; or has recently purchased 
an electric flatiron, fan motor, or other 
auxiliary device which is consuming 
more power. Some companies install a 
prepayment meter on the premises of 
such a customer, connecting this in 
series with the regular watt-hour 
meter. In this way the customer can 
cheek his meter and at the same time 
often finds out for himself where the 
extra power is being used. If, for in- 
stance, he has to make an extra deposit 
he remembers that he forgot to turn 
out the cellar lights the day before, or 
some other cause for this increased 
consumption will likely occur to him, 
whereas if he did not pay his bill but 
once a month he would not remember 
the little instances which make it ab- 
normally large. In a very short time 
the prepayment meter may be removed 
from such a residence and it generally 
leaves a contented customer where it 
found a chronic faultfinder, 

Again, there are a large number of 
people who belong to the so-called 
"pay-as-you-go class who think noth- 
ing of spending a considerable amount 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


of money in small instalments, but who 
look on the monthly electric light bill 
as a burden and will not use electricity 
for this reason. 

All customers who are mentioned 
above, and perhaps others familiar to 
the supply companies, are revenue pro- 
ducers but not in the average profita- 
ble, due to expense involved for rea- 
sons outlined above; yet the supply 
companies cannot afford to lose or re- 
fuse to do business with them. The 
prepayment electric meter provides the 
simplest and most feasible solution of 
cases herein cited. How simple it would 
be for the commercial department of 
the supply company, with the electric 
prepayment meter at its disposal, to 
deal with prospective customers, either 
through solicitation or application, that 
have no credit standing but whose busi- 
ness looks desirable except for the one 
reason — poor or doubtful pay — to 
eliminate the usual routine and say, 
“We will put you on prepayment 
basis” and therefore close the business 
without delay and further expense to 
the supply company. Of course, each 
central station must work out this 
problem to suit its own local conditions. 

There is no doubt whatever that the 
prepayment meter is particularly well 
adapted for the field specified above 
and the wide-awake central-station 
manager will find where he can in- 
crease his profits by its use. 


To meet its field it is evident that . 


the successful prepayment electric me- 
ter should be of simple and robust con- 
struction, made from good materials 
and with the best of workmanship hav- 
ing as few delicate parts as possible. 
It is the tendency of the designer to- 
day to follow as nearly as possible me- 
chanical principles, thereby aiming to 
avoid a complicated mechanism. The 
fact should not be lost sight of, how- 
ever, that no automatic device—no mat- 
ter how simple—can be left to itself 
year in and year out without any at- 
tention whatever and be expected to 
do its work in an entirely satisfactory 
manner, 

A successful prepayment meter 
should be reasonable in price, reliable, 
accurate, and unalterable by anyone 
not in possession of a key. The actuat- 
ing force of the device should be for- 
eign to the meter proper. It should be 
adapted for any commercial rate of 
charge and should be so constructed 
that this rate can be easily changed. It 
should be designed to operate with a 
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standard coin of wide circulation. Pro- 
vision should be made so that several 
coins may be inserted in succession, 
after which the coin slot would be auto- 
matically closed. It should have a 
dial to record the total energy which 
has passed through the meter and a 
pointer to indicate at all times the 
number of coins which remain to the 
customer’s credit. It should have a re- 
liable switch, preferably of the double- 


pole type, for opening both sides of the 
line. 


ie 


Enlargement of Galena Station. 

The Interstate Light & Power Com- 
pany of Galena, Ill., is installing a 2,000 
kilowatt exhaust-steam turbine to ac- 
commodate the rapidly increasing power 
load being acquired by the company. 
Galena is situated in the heart of the 
second largest lead-zinc mining field in 
the United States, the number of pro- 
ducing mines in operation being 200, 
and, due to the efforts of the power com- 
pany, electrical energy is being exten- 
sively employed for hoisting, water- 
pumping, rock crushing, drilling and 
electromagnetic ore separation at the 
mines, 

In April, 1910, when H. M. Byllesby 
& Company secured the Interstate Com- 
pany, it was thought that the present 
plant was sufficiently large to supply 
the demands for some time, but the in- 
auguration of electric power in the 
inines of that district met with such 
approval that the 2,000-kilowatt exhaust 


steam unit was found to be immediately 
required. 
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Automobile Lamp Delivery in Roches- 
ter. 

In order to furnish lamp renewals in 
the shortest possible time, the Rochester 
Railway & Light Company has inaugu- 
rated an electric-automobile lamp-deliv- 
ery system whereby new lamps will be 
delivered to the customer within thirty- 
six hours from the time the request is 
received. 

The company furnishes postal cards 
giving the name of the various types and 
sizes of lamps and leaving a blank for 
the customer to fill in the number de- 
sired. To facilitate speed the customer 
is requested tc remove the burned-out 
lamps from the sockets and have them 
ready to exchange for new ones which 
they are requested to install. 

This delivery system will supersede 
the company’s horse-drawn wagon and 
messenger service with a great saving in 
time and expense, 
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BY C. E. STEPHENS. 


So much has been written within the 
last few years in connection with the 
activities of the central station that no 
doubt all are thoroughly familiar with 
the details of the various systems in 
. use, have digested the relative merits 
of each, and know how to do orna- 
mental street lighting. It seems, there- 
fore, to be a most fitting time to briefly 
outline the general requirements of 
this service and to emphasize a few 
points in connection with how not to 
do ornamental street lighting. 

The fundamental problem to con- 
sider in the illumination of any street 
is the intensity of the illumination re- 
quired and its production at a mini- 
mum cost. The cost includes the ex- 
penditure of energy, cost of mainte- 
nance, and interest and depreciation 
for the lamps, plant and all auxiliary 
equipment. 

The area to be lighted is a long and 
comparatively narrow strip. The re- 
sult to be obtained is an approximately 
uniform intensity of illumination along 
the street, with a somewhat higher in- 
tensity at street intersections. 

The intensity of illumination is pro- 
portional to the light intensity of the 
unit and inversely proportioned to the 
Square of the distance from the light 
source. Assuming that for a given 
minimum illumination a certain dis- 
tance between lamps is required, if 
this distance be doubled, each unit 
must have four times the light flux and 
each mile of street will require two 
times the energy. Inversely, if the dis- 
tance between units be reduced one- 
half, to get the same minimum inten- 
sity of illumination will require only 
one-fourth the light flux and one-half 
the energy. If the problem could be 
Solved on an energy basis alone, it 
would, therefore, be logical to use a 
maximum number of light units, with 
a Corresponding reduction in their 
light flux and energy consumption. It 
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will be noted, however, that increasing 
the number of units also increases the 
installation and maintenance cost of 
the system. There is a point beyond 
which the cost for any increase in the 
number of units will exceed the saving 
in energy consumption. A point can- 
not be fixed which will apply generally 
on account of the innumerable varia- 
bles (such as the intensity require- 
ments in different sections of the city, 
obstacles which prevent a proper loca- 
tion and distribution of lamps, energy 
costs, etc.) which are involved. 

When considered from the stand- 
point of economy, without regard for 
illumination and decorative require- 
ments, if energy cost is low, large units 
at great distances apart are better, and 
if energy cost is high, small light units 
placed at frequent intervals are more 
economical. 

In street lighting, therefore, to keep 
cost within reasonable limits the in- 
tensity of illumination is necessarily 
very low. Heretofore we have had to 
be satisfied with a spot-light form of 
illumination in our streets, but recent 
improvements in efficiency and the sat- 
isfactory operating characteristics of 
our most modern street illuminants 
make it possible to light our streets 
economically and comfortably by 
night. This increased standard of illu- 
mination of the street has become nec- 
essary on account of the extensive use 
of our streets at night. Ordinarily it 
is quite satisfactory to provide a min- 
imum illumination sufficient to see 
vehicles, persons or possible obstacles 
in the street. The character of this 
illumination is general as distinguished 
from local lighting, and on account of 
the low intensity should be quite uni- 
form or else effective illumination mid- 
way between lamps will be further re- 
duced by the points of high intensity 
immediately under the lamp. 

The requirements for good street 
illumination may be considered under 
the following heads: Uniform inten- 
sity—distribution; diffusion; intrinsic 
brilliancy of light source, and shadows. 

By uniformity is meant a uniform 
illumination at all points throughout 
the length of the street. At street in- 
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and | 


tersections and other points where 


traffic is likely to be congested a higher 


intensity of illumination is needed. 
The intensity at these points can be 
ten times that of the minimum illumi- 
nation at other points-and not be ob- 
jectionable, since there are no moving 
vehicles which will approach alternate 
light and dark spots so fast that the 
eye cannot easily accommodate itself 
to the different intensity of illumina- 
tion. Assuming the minimum intensity 
of illumination as unity, the ratio be- 
tween maximum and minimum illumi- 
nation for business or other sections 
of the street where a high intensity is 
maintained, should not exceed ten to 
one. For residence sections, parks and 
outlying districts the ratio should not 
be greater than five to one. This ratio 
of maximum to minimum illumination 
is smaller in the latter case because of 
the fact that where intensities of illu- 
mination are quite low the effect of the 
comparatively light and dark spots 
produces objectionable glare. 

To produce a uniform intensity of 
illumination on a horizontal plane, a 
certain intensity of distribution curve 
and a certain location of light sources 
is required. The uniformity of illu- 
mination with a given unit varies with 
the distance between units and the 
height of same. The very nature of 
the street area determines that the 
light units must be in a single or 
double row along the street. The num- 
ber and size of units and height of 
same are determined by the intensity 
requirements and cost of operation. In 
making a selection of units for a given 
condition it is necessary, therefore, to 
carefully consider the curve of light 
distribution of the available units. In- 
creasing the height of the lamp de- 
creases the intensity of illumination 
directly under the lamp quite rapidly, 
and does not materially change the in- 
tensity at greater distances from the 
lamp. The height of a lamp is usually 
quite limited, on account of the ex- 
tremely high cost of installation, main- 
tenance, tree obstruction, ete. Under 
these conditions it has been found de- 
sirable to select a lighting unit with a 
maximum intensity at from 15 to 20 
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degrees below the horizontal and de- 
creasing very rapidly above and below 
this angle. ; 

A long experience with the old open 
arc lamp has demonstrated that in 
any illumination scheme it is objec- 
tionable to use a source from which the 
light flux issues from a point. This is 
particularly true in street lighting 
where relatively large units are em- 
ployed, since it is impracticable to sup- 
port a lamp at such a height that it 
will not come within the field of vision 
at a time when the eye is quite near 
the lamp. It is not feasible to change 
the nature of the light source, but by 
an intelligent use of the available 
glassware for modern street lighting 
units it is possible to diffuse the light 
quite satisfactorily. The most objec- 
tionable features of an improperly dif- 
fused light are the high intrinsic bril- 
liancy and the resultant sharp shadows 
cast by the illuminated objects. The 
extreme brilliancy of an improperly 
diffused light, when within the field of 
vision, causes a contraction of the 
pupil of the eye and produces the same 
physiological effect as if the intensity 
of illumination were reduced. 

The shadows of an object when illu- 
minated by a directed light are very 
sharply defined and terminate abrupt- 
ly. This is particularly noticeable in 
street lighting where they are excep- 
tionally long and project lengthwise 
of the street. This is very objection- 
able from a standpoint of proper illu- 
mination, in that it makes it quite diffi- 
cult to clearly distinguish the outline 
of small obstructions, magnifies the 
size of the object, and the result is un- 
satisfactory illumination. To min- 
imize this effect demands that the 
source of light should be thoroughly 
diffused (issue from a large source), in 
order to prevent sharp shadows, and 
be as high above the point as possible, 
in order to avoid excessively long shad- 
ows. 

Having mentioned some of the gen- 
eral requirements in street illumina- 
tion, we may state briefly the general 
characteristics of a suitable lighting 
unit as follows: First, the maximum 
intensity of the light unit should be 
from 15 to 20 degrees below the hori- 
zontal and decrease rapidly above and 
below this angle; second, the total 
light flux from a single unit should be 
as small as conditions will permit— 
i. e., for a given intensity of illumina- 
tion,euse a maximum number of small 
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units spaced at frequent intervals; 
third, the light should be diffused— 
i ¢., emit from a large area; and, 
fourth, the light should be supported 
at the maximum height above the illu- 
minated surface, particularly so if it 
is a large unit and the light is not dif- 
fused. 

In this connection, some of the de- 
fects in the present practice may be 


mentioned. There is no doubt but that 


as a whole street illumination in Amer- 
ican cities is inferior to that of Euro- 
pean cities. This is generally under- 
stood to be for the reason that Euro- 
pean cities have a far greater number 
of inhabitants per square mile than do 
American cities, and a lower cost for 
labor and material in properly main- 
taining a lighting system, both of 
which combine to reduce the propor- 
tional cost per inhabitant of lghting 
the street. The chief cause is that the 
American public has not been educated 
to the value of an increased standard 
of street illumination. This standard 
has increased wonderfully within the 
last five years, but there is room for 
great Improvement. <A greater num- 
ber of lamps in some cases, and in 
others larger candlepower units, have 
been installed as a result of a spirit 
of co-operation among the lighting 
companies. 

The principal defects in the past 
have been the absence of a properly 
diffused light and the use of high-bril- 
liancy units so placed as to violate the 
physiological requirements for satis- 
factory street illumination. This ap- 
plies particularly in sections where the 
cost prohibits any class of illumination 
other than that of a lamp used for a 
marker. 

The ornamental lighting system in 
general use may be classed under three 
general heads, as follows: Festoon, are 
and post systems. We shall mention 
briefly the chief advantages and disad- 
vantages of each, as has been given in 
various reports. 

Festoon System.—This system is per- 
haps the first one installed which could 
be classed as an ornamental system. It 
consists of incandescent lamps sup- 
ported by arches extending from curb 
to curb. It gives an extremely spes- 
tacular appearance, and the large 
source of light eliminates sharply de- 
fined shadows. The experience with 
this system extends over a number of 
years, and the principal defects may 
be noted as follows: The arches are 
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long, comparatively heavy, and are dif- 
ficult to support with sufficient rigidity 
to withstand high winds. The material 
used for the arch construction deteri- 
orates very rapidly. The lamps are in 
such position that they are not readily 
accessible for replacement and clean- 
ing. The distribution of candlepower 
is such that bright bands of light are 
secured immediately under the arch 
and dark spots midway between 
arches. The individual position of 
each lamp makes is impractical to use 
any form of reflector for properly di- 
recting the light rays, and considerable 
light is wasted. The ends of the arches 
are necessarily low—and the lamps 
produce a glare in the eyes. The day- 
light appearance is unsightly, and de- 
tracts from the architectural beauty of 
the buildings. 

Arc System.—lIn this system use is 
made of the metallic flame type of 
lamp. The efficiency of the system is 
very high, and the maintenance cost 
low. The maximum ecandlepower of 
this type of lamp is near the hori- 
zontal, and it is, therefore, possible to 
place the posts at great distances apart 
and at the same time secure a uniform. 
intensity of illumination. This makes 
it possible to use a minimum number 
of poles—and possibly to make use of 
existing trolley or arc-lamp posts. The 
lamps can be supported at great 
heights above the street, above the erit- 
ical angle of the eyes. The small num- 
ber of poles required for this system 
simplifies the installation of service 
wires, particularly in underground dis- 
tricts. The principal defects noted in 
a large number of arc-lamp systems is 
the tendency to support the lamps too 
close to the ground. This is particu- 
larly objectionable on aceount of the 
fact that the glare effect produced by 
the bright light in the eye causes a 
contraction of the pupil, which limits 
the amount of light entering the eye, 
and no advantage is gained by a high 
intensity of illumination. 

Post System.—The ornamental-post 
system is perhaps the most popular of 
the three systems classed as ‘‘Orna- 
mental.” There is a large number of 
post designs on the market, for from 
one to five light units. They are in- 
stalled on or near the curb, on both 
sides of the street, and comparatively 
close together. The lamps are sup- 
ported in a pendent or inverted posi- 
tion, and are ordinarily supplied from 
underground system. The lamps and. 
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globes are easy of access for renewals 

and cleaning. The maintenance cost 

is reasonably low, particularly where 
the series type of lamp is used. The 
illumination of the street, when the 
units are properly spaced, is quite uni- 
form, and the required intensity is 
readily secured by a proper selection 
of lamp sizes. Since the lamp posts 
are on the curb lines, the resultant 
effect is a street of great width. The 
first cost of installation varies with 
local conditions and the type of post 
adopted and the available source of 
energy supply. The principal objec- 
tion to this system is the large number 
of posts required. This is a particu- 
larly objectionable feature in districts 
where there exists also a large number 
of trolley, telephone and other service 
poles. Some criticism has also been 
heard from installations in which the 
posts are quite near the curb, in that 
large moving vans, ice wagons, and 
other vehicles strike the fixtures and 
shatter the lamps and glassware. This 
defect could perhaps be best avoided 
by extending the height of the posts 
beyond the traffic path, with the addi- 
tional advantage of superior illumina- 
tion results. : 

Summing up the general situation, it 
appears that no one system can be 
adopted as the best for all installa- 
tions. Local conditions very largely 
determine the best system to be in- 
stalled. 

One of the very first questions that 
arises in connection with an installa- 
tion of an ornamental street lighting 
system is, ‘‘Who is to pay for it?” 
The standing Committee on Orna- 
mental Street Lighting of the N. E. 
L. A. received reports from sixty-five 


Systems. The installation and mainte- 
nance costs were paid for as follows: 
Instal- Main- 
Me n a 
Merchants OU eee = J 
Ventral station IIIN 5 14 
Property owners o III] € 19 
City, Property owners and ten- 
Property owners and merchants! 1 3 
City a central station........ 1 1 
5 property owners...... 1 1 
City and merchants. ee 1 1 


Contracts have been made with so 
any parties and combinations of par- 
ties that it has been impractical 40 
standardize on any particular scheme. 
Local conditions almost entirely deter- 
mine the contracting parties, depend- 
ing to a great extent on who agitates 
the movement for better street light- 
ing. 

Ordinarily it is quite unsatisfactory 
for the central station to have a con- 
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tract with the property owners, mer- 
chants or tenants, individually. This 
form of contract involves so many 
people that there is a constant source 
of annoyance when anyone becomes 
dissatisfied, moves away or for other 
reasons desires to be released from his 
portion of the expense. ; 

Perhaps one of the best methods of 
handling this class of business is to 
secure contract with the city for the 
service, and if necessary a special tax 
assessment on property holders and 
merchants in the affected district can 
be made. 

Mention may be made of the possi- 
ble improvements in caring for lamp 
glassware. Street lamps are subject to 
most severe weather conditions; dust 
and smoke will in a very short time 
have a deteriorating effect on the ap- 
pearance of a lamp. A large propor- 


tion of industrial and manufacturing 


plants, stores, etc., have realized the 
advantages of keeping lamp globes and 
reflectors in good condition, and have 
had the maintenance department adopt 
a regular schedule for frequently wash- 
ing and cleaning the fixtures. 

A street-lighting unit is the one 
piece of electrical apparatus which is. 
constantly in the public eye. Its ap- 
pearance largely influences the atti- 
tude of the general public toward the 
lighting company. Why, then, should 
it not be kept in first-class condition? 

It is a matter of note that while the 
central-station managers have taken 
advantage of the many refinements in 
power station design, have so regu- 
lated the power demands that the rev- 
enue is a maximum for the minimum 
station expense, and have installed the 
very best generating equipment avail- 
able, they have only quite recently 
turned their attention to the efficiency 
of the distributing lines and lamp fix- 
tures, which are just as essential to 
the successful operation of a hghting 
system. 

— eoo 
Arc-Lamp Electrodes. 

The addition of a small proportion 
of chromium carbide is said to ìn- 
crease the life of electrodes composed 
chiefly of titanium carbide. For ex- 
ample, an electrode may consist of an 
iron tube filled with a mixture of 4.5 
per cent chromium carbide and 95.5 
per cent of titanium-carbide mixture 
(titanium carbide 99, sodium fluoride 
l per cent or titanium carbide 96, sul- 
phur 3, and sodium fluoride 1 per cent). 
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Grand Rapids Considers Tungsten- 
Cluster System. 

The city authorities of Grand Rap- 
ids, Mich., where the arch lighting sys- 
tem found considerable vogue several 
years ago, are now strongly in favor 
of adopting an extensive decorative 
street-lighting system with tungsten 
clusters on ornamental columns. Ap 
estimate has been asked of the cost of 
establishing such a system on Canal 
and Monroe Streets, Ionia Street from 
Monroe Street to the Union Station, 
South Division Street, Burton Heights, 
Madison Square, and Creston Heights. 
It now appears almost certain that in 
next spring’s budget an amount suffi- 
cient to secure this much desired im- 
provement will be included. 

It is evident that the lighting com- 
mittee will take no chances at recom- 
mending the boulevard system for only 
the downtown districts because if that 
is done such opposition from the out- 
skirts would arise as to make it almost 
impossible to secure a favorable vote 
on the appropriation It is the idea 
of the committee that the system in the 
downtown district shall be more elab- 
orate than those in the outskirts, with 
perhaps a five-lamp post, but all will 
be of the same general design. 

i — ene 
Syracuse Extends Ornamental Light- 

ing. 

By the recent installation of 100 
tungsten clusters on Genesee, Fayette 
and Jefferson Streets, Syracuse, N. Y., 
now boasts 215 ornamental lighting: 
standards on its principal streets.. 
These are set at fifty feet intervals and 
have stirred not only local civic pride 
but much favorable comment from vis- 
itors. The Syracuse Lighting Com- 
pany supplies all the energy. 

l 
Magnetite-Arc Street Lighting Extend-. 
ed in St. Louis. 

Another section in St. Louis, Mo., 
has been added to the district of well- 
illuminated streets through the efforts. 
of a particular group of patriotic busi- 
ness men. In this instance the men be- 
hind the movement are members of the 
Franklin Avenue Improvement Asso- 
ciation which plans to improve Frank- 
lin Avenue in every way and particu- 
larly in its illumination. Through the ef- 
forts of the association, 168 magnetite- 
are lamps have been installed, eight to 
the block, swung from ornamental iron 
poles. This street now rivals St. Louis” 
Broadway. 
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RECENT DEVELOPMENTS IN RA- 
DIO TELEGRAPHY.' 


BY G. W. O. HOWE. 


During the last two or three years 
the number of radiotelegraphic instal- 
lations has increased enormously both 
on land and sea. This increase has not 
been due so much to any new discov- 
ery or striking improvement as to sev- 
eral instances in which radiotelegra- 
phy prevented what might otherwise 
have been terrible calamities at sea. 

The total number of ships of the 


mercantile marine fitted with Marconi ` 


apparatus at the end of 1907—that is, 
after seven years of development—was 
140; at the end of 1908 the number was 
220; at the end of 1909 it was 330; 
while at the close of last year it had 
risen to 510. In addition to the mer- 
cantile marine, practically every ship 
in the British Navy has been fitted 
with the Marconi apparatus. 

The Telefunken Company of Berlin 
carried out 106 installations last year, 
bringing the total number of stations 
using their apparatus up to nearly 
1,000. About 500 of these are war- 
ships, principally German and Russian, 
while 100 are portable military sets. 
Excluding German boats, only thirteen 
ships of the mercantile marine aré fit- 
ted with Telefunken apparatus. 

Marconi’s earliest experiments were 
made in 1895-6; and now, after fifteen 
years, every passenger ship of any 
magnitude has its wireless installation 
as a matter of course. There is every 
indication that very soon practically 
every ship will be so equipped. Some 
of the trawlers of the North Sea fish- 
ing fleet have recently been fitted with 
Telefunken apparatus, with a range of 
100 miles. These boats receive the 
weather reports sent out daily from 
the coast stations, and are thus able 
to warn the fleet of approaching 
storms. 

As was pointed out by Mr. Bradfield, 
of the Marconi Company, the increase 
1 Abstract of a paper read by Professor 
Howe before Section G of the British Associa- 


tion for the Advancement of Sctence, at Ports- 
mouth, England, September 4. 
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in the number of installations will 


probably be cumulative, since each in- 


stallation on sea or land increases the 
value of the service to every ship mak- 
ing use of it. 

There is, however, another aspect to 
which I wish to draw attention, and 
that is, that the troubles due to inter- 
ference between stations working si- 
multaneously will also increase cumu- 
latively. These troubles promise to be- 
come of the gravest importance in the 
immediate future. Before one can ap- 
preciate the developments that have 
taken place in the apparatus and meth- 
ods of working, one must know some- 
thing of the difficulties experienced in 
carrying on radiotelegraphic commu- 
nications. 

The nature of the telegraphic service 
which may be required of a station is 
very varied. A station may have to 
work with only one other station and 
never send to or receive from any 
Other. This is practically the case with 
the transatlantic stations. A station 
may work with a limited number of sta- 
tions of definite and well-known char- 
acteristics, as in the case of the mail- 
boats running between England and 


the continent. On the other hand, a 


station may have to correspond with 
all comers. 

One can easily see that apparatus 
which might be eminently suitable in 
One case would be very unsuitable in 
the other. Stations in the first cate- 
gory can use uncommon wave-lengths, 
and thus free themselves, to a large 
extent, from interference from other 
stations, besides being able to use a 
large amount of power without causing 
interference. The Marconi transatlan- 
tic stations in Ireland and Nova Scotia 
use a wave-length of over 6,000 me- 
ters (50,000 periods per second), and 
are thus free from disturbance from 
ships, which generally use 300 or 600 
meters. Stations of the third class, on 
the other hand, should be able to eall 
or be called by ships or land stations 
fitted with any make of apparatus cov- 
ering a wide range of frequency. 

To appreciate the difficulties due to 
interference, one has only to consider 
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the case of a station on the Kentish 
coast, with half-dozen ships within 
range, all wishing to communicate with 
the land station. They can only com- 
municate one at a time, and each op- 
erator naturally tries ‘‘to catch the 
Speaker’s eye,’’ which, in this case, is 
the coast operator’s ear, by calling of- 
ten and loudly, any regulations to the 
contrary notwithstanding. The same 
thing may be going on at other coast 
stations on both sides of the Channel. 
In addition to this we have English and 
French warships and dockyards work- 
ing at the same time. 

If it were possible for every station 
and every ship to have a different 
wave-length, interfering stations might 
be tuned out to a certain extent, but 
for the sake of uniformity and con- 
venience in working, the majority of 
stations have about the same wave- 
length, so that when one is tuned to 
receive the desired message, one is also 
tuned to the disturbing stations. The 
result is that one station tries to shout 
the other down, and the successful 
working of all the stations is greatly 
hindered. At the City and Guilds Col- 
lege, at South Kensington, one of the 
aerials 1s a single wire 260 feet high, 
and with this one can sometimes hear 
half-a-dozen stations sending simulta- 
neously at approximately the same 
wave-length, making it absolutely im- 
possible to read any one of them. 

Apart from all this, there are the at- 
mospheriec disturbances, which vary 
very much from time to time. When 
a station is receiving from another sta- 
tion at a distance of 1,000 miles, it will 
certainly ‘‘pick up” every lightning 
flash over a large part of the earth’s 
surface. These atmospheric distur- 
bances are often strong enough to make 
working impossible over any but very 
shart distances, even when the weather 
conditions locally look ideal. Whether 
one can receive or not in spite of the 
atmospheric disturbances depends on 
the nature and loudness of the signals, 
so that one can become more and more 
independent of the atmospheric condi. 
tions by increasing the power em- 
ploved, and by making the signals eas- 
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ily distinguishable from the sounds 
caused by the disturbances. 

Recent developments in the sending 
apparatus have been largely directed 
towards obtaining freedom from inter- 
ference. This has been sought in two 
ways: firstly, by sending out well-sus- 
tained trains of waves of one definite 
frequency, thus permitting sharper tun- 
ing; secondly, by giving the signals a 
high musical pitch, easily distinguished 
from the crackling noises caused by at- 
mospherie disturbances, and also from 
other stations having notes of a differ- 
ent pitch. The spark gap must be so 
designed that these characteristics are 
retained when very large powers are 
employed. A gap may give excellent 
results when the power is small, but 
fail entirely when the power is in- 
creased. Absolute reliability and con- 
stancy are of far greater importance 
than efficiency, although any improve- 
ment in the latter is naturally to be 
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welcomed, not so much for the saving 
of power as for the reduction in size 
and cost of the apparatus. 

Fig. 1 may be taken to represent 
diagrammatically the sending appara- 
tus of almost every system, by what- 
ever name it may be called. In all ex- 
cept the smallest installations, the 
sparking coil with hammer or mercury 
break has been replaced by an ordinary 
Power transformer supplied with alter- 
nating current, as shown in the figure. 
The coils Z, L, constitute an air-core 
Tesla transformer of few turns. It is 
Sometimes connected as an auto-trans- 
former, i. e, with a single winding 
tapped off at different points, but this 
alters nothing so far as the principle 
iS concerned. If coil L, is far removed 
from coil L, each discharge of the con- 
ductor K across the gap G will cause 
a: damped oscillation in the primary 
arewt G K L,, as shown in Fig. 2. The 
rapid damping is mainly due to the dis- 
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sipation of energy in the spark gap. 
The time T of a complete oscillation 
depends only on K and L,, and is us- 
ually about 1/500,000 second, corres- 
ponding to a wave-length in space of 
600 meters. All the energy stored in 
the condenser at the moment of break- 
down is dissipated as heat in the gap 
and in the remainder of the oscillatory 
circuit. The oscillatory disturbance 
caused by a single spark lasts about 
1/50,000 second. Nothing further hap- 
pens until the condenser is charged up 
to the same potential difference as be- 
fore. If the gap is made so long that 
the spark can only just jump it, the 
next spark may not occur until several 
half-cycles of the alternating supply 
have passed, the voltage across the sec- 
ondary of the power transformer grad- 
ually building up due to resonance. 
This resonance is obtained by adjusting 
the speed of the alternating-current 
generator. The result will be that, 
with the alternating-current supply of 
fifty cycles per second, the sparks may 
occur at intervals of 1/20 to 1/30 sec- 


Wave Length ~600 Metres 
{T7 "800.000 Second 


> 
Duration of Spark 
o0,000 to Y32000 Second 
Daration of Spark $100,000 œo Veaoos Second 
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ond (Fig. 2). This is the method 
which was largely used two or three 
years ago, and which is still used by 
the Eiffel Tower and many other sta- 
tions. 

If the coil L,, which, with the aerial, 
constitutes an oscillatory circuit of the 
same frequency as the circuit G K L,, 
is loosely coupled with coil L,, so that 
about five per cent of the magnetic 
flux of L, links Z,, a part of the os- 
cillating energy will be transferred to 
the aerial, and there, partly radiated 
out into space, and partly dissipated in 
the aerial, coil, and earth connection. 
Owing to the loose coupling between 
L, and L, the transference of energy 
is very slow, and the major portion is 
still dissiputed in the spark gap. From 
experiments made at the City and 
Guilds College it has been found that 
under the most favorable circumstances 
thirty per cent of the primary energy 
ean be transferred to the aerial. If the 
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transfer of energy to the aerial is has- 
tened by increasing the mutual induc- 
tance between L, and L,, the energy 
surges backwards and forwards be- 
tween the two circuits and gives us 
the phenomenon of beats. As the coup- 
ling is increased, instead of a wave of 
one definite length—say, 600 meters— 
a pulsating oscillation is sent out, 
which may be looked upon as made up 
of two ordinary damped waves with 
lengths of, say, 500 and 700 meters. 
This will be received almost equally 
well on the receiving aerial, whether 
it be tuned to 400, 600, or 800 meters, 
or any other intermediate wave-length. 

In Figs. 3 and 4 are plotted the cur- 
rents in the receiving apparatus as its 
natural frequency is varied. The two 
figures refer to different installations; 
in each vase a series of curves is given 
for different degrees of coupling be- 
tween the coils L, and L,. With the 


ordinary spark gap it is thus seen to 
be impossible to increase the coupling 
much above seven or eight per cent 
without sacrificing sharpness of tun- 
ing, and thus causing undue interfer- 
ence with stations working at other 
wave-lengths. Apart from the question 
of interference, there is little increase 
in efficiency to be obtained by increas- 
ing the coupling beyond this value. 
These are the conditions under which 
the majority of stations are working at 
the present time, but during the last 
three or four years a great amount of 
research work has been done with the 
object of improving these conditions. 

In Fig. 4 it will be noticed that when 
the coupling is tight, the aerial oscilla- 
tion contains waves of three definite 
frequencies, one high and one low, cor- 
responding to the constituencies of the 
beats, and one of the natural frequency 
of the aerial alone. This shows that dur- 
ing a part of the time the aerial oscil- 
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lates freely, uncoupled from the primary 
circuit. 

Quenching of the spark was discov- 
ered in 1906 by Prof. Max Wien, and 
was afterwards taken up by the Tele- 
funken Company, which has evolved a 
form of spark gap, in which the 
quenching is very effective. The gap 
acts as a very quick acting minimum 
current cut-out, and opens the primary 
oscillating circuit at the first opportu- 
nity—viz., when all the energy has 
been transferred to the aerial. The 
time during which the two circuits are 
coupled is very short, the loss in the 
spark gap is reduced, and the major 
portion of the energy oscillates freely 
in the aerial, and is radiated as a 
damped train of waves at its natural 
frequency. In this way it is claimed 
that seventy-five per cent of the output 
of the alternator is transferred to the 
aerial, 

It is obviously advantageous to 
shorten the duration of the spark as 
much as possible by tightening the 
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coupling between the coils L, and L,, 
and thus hastening the transfer of en- 
ergy to the aerial. If this be overdone, 
however, the gap will fail to quench at 
the first minimum, with a great loss 
both in efficiency and in sharpness of 
tuning. 

Wien first obtained quenching by the 
use of very short spark-gaps, and this 
is the method which the Telefunken 
Company has adopted, although other 
methods have since been discovered. 
The spark is made to occur between 
the parallel faces of disks of copper or 
silver, placed about 1/100 inch apart, 
the disks being separated by thin 
annular rings of mica, which also serve 
to shut the sparking spaces off from 
the air. The number of these disks in 
series depends on the voltage and pow- 
er required. This form of gap is un- 
doubtedly complicated and expensive, 
not only in first cost, but also in up- 
keep. Those who have picked up the 
time signals and weather reports sent 
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out daily from Norddeich will have no- 
ticed that although, since the quenched 
spark was introduced, the signals are 
very clear and easily distinguished 
from extraneous sounds, they often de- 
crease in strength after working for 
some time, and have been known to 
fail altogether for a few seconds, in 
spite of the efforts of the operator. 
This may have been due, of course, to 
some exceptional cause not connected 
with the spark-gap, but it is almost 
what one would expect when using 
such minute gaps as 1/100 inch. It 
seems, therefore, at present that the in- 
creased efficiency due to the quenched 
spark is obtained by the sacrifice, to a 
certain extent, of reliability and sim- 
plicity. 

Turning now to the receiving appa- 
ratus, we find that the filings coherer 
has practically disappeared. The re- 


ception of the signals is now always 
aural. The detectors now employed in 
conjunction with the telephone receiver 
are not much more sensitive than the 
filings coherer operating a Morse ink- 
er, but they enable the operator to dis- 
criminate between the signals being 
sent to him and the various disturb- 
ances picked up by the aerial, which, 
as we have already seen, is a matter 
of ever increasing importance. 

The magnetic detector used by the 
Marconi Company is ideal in its sim- 
pheity and reliability, but is not so 
sensitive as the electrolytic or the min- 
eral-contact detector. The Telefunken 
Company has recently given up the 
electrolytic detector in favor of a de- 
tector of the latter type. Another type 
of detector used to a cerain extent is 
the Fleming valve, which combines ex- 
treme sensitiveness with comparative 
simplicity and reliability. 

Although there are many ways of 


arranging the receiver connections, 
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Fig. 5 may be taken as typical of the 
usua. arrangements when using a min- 
eral-contact detector. The high-fre- 
quency oscillation picked up by the 
aerial is transferred by means of the 
oscillation transformer L,, L, to the 
tuned oscillatory circuit K L,. Shunt- 
ed across the condenser is the detec- 
tor—consisting simply of a piece of 
zincite in contact with a piece of py- 
rites—together with the telephone re- 
ceiver of several thousand ohms resis- 
tance. The telephone is shunted with 
a condenser, which must have such a 
capacity that it acts as a conductor to 
the high-frequency oscillations, ena- 
bling them to pass through the detec- 
tor without passing through the high- 
ly inductive telephone receiver, but as 
an insulator to currents of telephonic 
frequency, thus forcing them to pass 
through the telephone. 

Fig. 6 explains the various stages 
from the alternating-current supply of 
the sending apparatus to the currents 
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in the telephone receiver. Each spark 
causes a wave-train, and each wave- 
train causes a momentary heating of 
the point of contact of the detector. 
In the figure the duration of the wave- 
train has been greatly exaggerated for 
the sake of clearness. This will cause 
a momentary variation in the contact 
resistance and will also produce a ther- 
mo-electromotive force, with the result 
that a momentary current passes 
through the telephone, or if, as is some- 
times found advantageous, a steady 
current is maintained through the tele- 
phone by means of the cell B, this 
steady current will suffer a momentary 
variation. 

Thus each spark gives an impulse 
to the telephone diaphragm, and the 
pitch and nature of the note heard in 
the telephone receiver will depend en- 
tirely on the frequency and regularity 
of the sparks. It is here that one of 
the greatest improvements has taken 
place. Until recently the sparks fol- 
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lowed one another so slowly or so ir- 
regularly that the sound heard in the 
telephone could not be called a note, 
but was merely a crackling noise. A 
great number of stations are still work- 
ing in this way, and the signals they 
send out are very difficult to distin- 
guish from atmospheric disturbances 
and other extraneous noises. It is now 
realized, however, that by giving the 
signals a pure musical note of high 
pitch they can be readily heard and 
distinguished above comparatively loud 
atmospheric disturbances, and in spite 
of interference from other stations, un- 
less these stations happen to be work- 
ing with a note of the same pitch. 

Another very important point in this 
connection is the great increase in the 
sensitiveness of the telephone receiver 
as the pitch of the note is increased. 

To produce a musical note of high 

pitch it is necessary to make the 
sparks follow one another rapidly and 
with great regularity. When sending 
at a speed of twenty words per minute, 
the duration of a dot will be about 
one-twentieth of a second, so that with 
a spark frequency of thirty per second 
the dot will consist of one or, at the 
most, two sparks, whereas with a spark 
frequency of 1,000 per second the dot 
will consist of fifty sparks. The form- 
er was quite enough to actuate a fil- 
ings coherer, but would merely cause 
a blow on the telephone diaphragm, 
whereas the latter would give a short 
Piping note in the receiver. 
p By increasing the alternating supply 
voltage or by Shortening the spark gap, 
a large number of sparks can be made 
to occur during each half cycle, but 
they will occur too irregularly to pro- 
duce a musical note, unless steps are 
taken to make the sparks occur at 
regular intervals. This can be done by 
replacing the stationary gap by two 
disks revolving at high speed, the rims 
of the disks being provided with pro- 
Jecting knobs, between which the 
sparks jump. 

The simplest way of obtaining 1,000 
sparks per second with great regularity 
18 to use an alternator giving 500 
cycles per Second, and adjusting the 
voltage until the gap breaks down 
once every half cycle, as shown in Fig. 

To insure regularity the gap must 
be kept cool, and the after effects of 
each spark quickly removed. With the 
ordinary Stationary gap this can be 
done by means of an air blast, but 
‘with the Marconi revolving disks the 
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air blasts will hardly be necessary. In 
the new Telefunken gap the quenching 
action which we have already consid- 
ered has to extinguish the spark 
1/200,000 second after it has jumped, 
so that after 1/1,000 second the gap 
should have lost all traces of the spark. 
The quenching action has thus to play 
a double part, the first affecting the 
nature of each spark and the resultant 
oscillation, and the second affecting the 
regular succession of sparks. 

One of the most recent developments 
although hardly yet beyond the expe- 
rimental stage, is the introduction of 
the telephone relay. By placing one of 
the telephone relays, recently invented 
by S. G. Brown, between the detector 
and the telephone receiver, signals 
which are otherwise quite inaudible can 
be easily read. The Telefunken Com- 
pany has recently experimented with 
an apparatus somewhat similar in prin- 
ciple and known as a tone-augmenter. 

The distances over which communi- 
cation can be maintained with a given 
supply of power depend on the height 
and size of the aerial, on the nature of 
the intervening country, and on the 
type of detector employed. A safe 
guarantee, under very unfavorable con- 
ditions, is about fifty miles per kilo- 
watt of alternator output, but, with fa- 
vorable conditions and sensitive appa- 
ratus, distances of over 500 miles per 
kilowatt have been covered. 

Practically all the radiotelegraphic 
apparatus working commercially or be- 
ing installed at the present time is 
based on the principles which we have 
considered; with the exception of the 
spark gap and the detector employed, 
the differences are nonessential. No 
mention has been made of the genera- 
tion of undamped waves by means of 
ares, as this system has not yet made 
the revolutionary changes in radiote- 
legraphy which many anticipated. 

— eoo 


The Use of Hertzian Waves as Fog 
Signals. 

United States Consul J. E. Dunning, 
of Havre, France, furnishes an inter- 
esting report on the French attempts 
to use wireless fog signals. 

Since 1908, when the eighth Interna- 
tional Navigation Congress was held 
in Paris, the French Lighthouse De- 
partment has had in,mind the employ- 
ment of Hertzian waves for the pro- 
duction of fog signals. Since that time 
it has always been. at work on this 
question, aided by the military tele- 
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graph service. Foreign lighthouse 
services have become interested, but no 
special installation of Hertzian fog 
signals is yet at work. 

This delay was due to the difficulties 
arising from the interference of the 
signals with those of wireless messages 
from commercial and military stations 
and to the question of distinguishing 
the origin and distance of the fog sig- 
nals. 

Nevertheless, thanks to the progress 
made in these last few years in the re- 
ception of the waves, the Hertzian fog 
signals are now in a position to in- 
crease considerably the security of 
navigators in foggy weather. 

The Minister of Public Works has 
now decided that the time is a fitting 
one to proceed with the installation of 
suitably chosen Hertzian posts, which 
may be increased as they are needed 
and as improvements are made. He 
has ordered the establishment of three 
Hertzian fog signals, one on the light- 
house of Creach d’Ouessant, another 
on the Ile de Sein, and the third on the 
lightship Le Havre, which is to be 
moored about seven miles from Cape 
Le Heve, at Havre, 

The characteristics of the three new 
signals will be as follows: 

Creach d’Ouessant lighthouse: A 
fog signal with the regular emission 
every thirty seconds of signals produc- 
ing in the telephone the note ‘‘ut 4” 
(522 double vibrations per second), 
and arranged so as to repeat, at least 
during ten seconds, slowly, the letter 
“o” of the Morse alphabet. 

Ile de Sein lighthouse: A fog signal 
with the regular emission every thirty 
seconds of signals producing in the 
telephone the note ‘‘sol 4’’ (783 dou- 
ble vibrations per second), and ar- 
ranged to repeat slowly, during at 
least ten seconds, the letter ‘‘s’’ of the 
Morse alphabet. 

On board the lightship Le Havre 
(in construction): A fog signal giving, 
with a wave length of 80 meters (262 
feet), the regular emission every thir- 
ty seconds of signals producing in the 
telephone the note ‘‘ut 4,’’ and ar- 
ranged so as to repeat slowly, during 
ten seconds at least, the letter ‘‘h’’ of 
the Morse alphabet. 

—___~--@—_—___ 

Telegraph Memorial. 

At Berne, Switzerland, a monument 
commemorating the foundation of the 
International Telegraph Union is soon 
to be erected. 
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An Electric Furnace for Smelting Iron 
Ore. 

At the recent meeting of the Swedish 

Association of Iron Manufacturers held 

at Stockholm, Sweden, the engineers 


in charge of the electric iron-smelting ` 


plant at Trollhattan, submitted their 
first report in regard to the construc- 
tion of this furnace, and the results of 
the first six months’ operations. The 
following is an abstract of the report 
made by the engineers, J. A. Leffler 
and E. Odelberg. n 

The experiments at Domnarfvet 
(Sweden’s largest iron and steel works) 
had given most remarkable results, both 
technically and financially, yet further 
installations by private concerns were 
delayed until production on a larger 
scale could be undertaken. The Jern- 
kontoret, therefore, representing the 
Swedish iron industry, deemed it ex- 
pedient to take up the problem in or- 
der to bring about a definite solution 
with as little loss of time as possible. 
The electric smelting furnace at Troll- 
hattan is really an experimental fur- 
nace, built and operated to ascertain 
accurately, both the financial and met- 
allurgical value of the process. Some 
of the most essential points to deter- 
mine were the most convenient type 


-and method of construction and the 


most suitable height and dimensions for 
such furnaces under varying conditions 
and with different charges; how the 
electrodes should be formed and ar- 
ranged; how much charcoal and what 
energy would be required per ton of 
iron; the importance of the gas circu- 
lation in relation to the economy of 
the system, and the possibility of man- 
ufacturing iron of varying composi- 
tion; what relation the richness of the 
charges of either concentrate or loose 
ore might bear to the metallurgical re- 
sults; the value of the gases, efficiency 
of the furnace and maintenance cost. 
The furnace was erected on a site 
placed at the disposal of the Jernkon- 
toret on some state property. The ac- 
eompanying illustration shows a ver- 
tical section through the furnace and 
cast house. The dimensions of the fur- 
nace house are 78 feet, 8 inches by 50 
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feet, 10 inches, the height to the floor 
at the furnace top is 44 feet, 11 inches, 
and the total height 69 feet. The fur- 
nace consists of two distinct parts, the 
shaft and the crucible. The outside of 
the shaft is formed of a riveted plate 
casing varying in thickness from 0.39 
to 0.47 inches. An octagonal support- 
ing ring of U-beams is riveted to the 
top of the casing, A, by means of which 
it is suspended from two built-up gir- 


ders which are supported on four pil-. 


lars formed by the walls on either side 
of the furnace. These girders and 
their means of support are shown at B. 
The girders are 51 inches high and ex- 
tend 29 feet, 6 inches above the ground. 
Around the furnace they form an octa- 
gon, on which rests the supporting ring 
of the stack. The lining of the stack 
is from 14 to 17 inches in thickness. 
The top of the furnace is closed by a 
Tholander charging bell, which can be 
raised or lowered by a winch operated 
by a 2.5-horsepower, three-phase motor. 
The crucible rests upon a foundation 
of concrete and, like the shaft, is 
formed of a casing of riveted plates, 
0.59 inches in thickness. The upper 
part of the crucible is strengthened by 
an iron band to support the pressure 
of the arched top, as shown at C. The 
bottom of the crucible is formed of a 
double layer of fire brick, stopped up 
from the center to form the bowl- 
shaped bottom, which is faced with a 
layer of magnesite brick, the whole be- 
ing then covered with a layer of mag- 
nesite and pitch, which is continued 
some distance up the walls. These lat- 
ter are 17.7 inches in thickness and are 
formed of a double row of fire brick. 
The arch is bricked-up of special tiles 
and a sand seal makes the joint be- 
tween the arch and the shaft. 

The four electrodes project at an an- 
gle of sixty-five degrees and are made 
of four square carbons of an aggregate 
section of 26 by 26 inches. Level with 
the arch, the electrodes are surrounded 
by copper cooling jackets. The elec- 
trodes can be raised or lowered and 
electrical connection is made at their 
upper ends by means of an annular 
frame of cast steel. The gas produced 
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in the furnace is circulated by means 
of a centrifugal fan from the top of 
the furnace to the crucible, and the 
quantity can be regulated by varying 
the speed of the fan. The gas delivered 
back into the crucible is heated, and 
passing upward gives up its heat to 
the charge. This increase in the tem- 
perature in the shaft facilitates the re- 
duction of the ore. The gas has also 
a cooling effect upon the arch thus pro- 
tecting it from destructive influences. 

The arrangement of the gas pipes 
permits of the gas being passed from 
the top of the furnace through a dust 
collector of large capacity, from which 
it is drawn by the fan, which forces it 
into an annular pipe around the fur- 
nace, and finally passes into the open 
space between the charge and the arch. 

Electric energy is obtained from the 
state hydrcelectric power station at 
Trollhattan in the form of three-phase 
alternating current at 110-volts pres- 
sure. There are two transformers, each 
of 1,000-kilovolt-ampere size with over- 
load capacity. These are coupled to 
the 10,000-volt three-phase system and 
yield a two-phase’ current with a volt- 
age adjustable between 50 and 80 volts 
in eight stages and by change of con- 
nection on the secondary side also from 
100 to 180 volts. 

The transformers are oil insulated 
and water cooled, and each is placed in 
its own brickwork compartment, en- 
tirely separate from the furnace house. 
The low-voltage leads from the trans- 
formers consist of six copper bars 0.3 
by 7.8 inches per electrode. The lines 
have been carried as far as possible, 
interlaced to reduce the inductive loss. 
The current is led from the bars to 
the electrodes through 192 flexible, 
bare-copper cables, forty-eight to each 
electrode, each cable having an area of 
0.28 square inches. A separate, three- 
phase transformer furnishes power for 
lighting purposes and for one forty- 
horsepower motor for the crushing 
plant, and for five other motors rang- 
ing from two and one-half to twenty- 
two horsepower. The ore is eonveyed 
from the crushing house to the furnace 
top by means of a belt conveyor and 
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the charcoal by means of an aerial rope- 
way. 

The Trollhattan electrical iron-ore 
smelting furnace is constructed in ac- 
cordance with the patents owned by 
the Elektro-Metals, Ltd. The principles 
underlying the operation of the furnace 
are as follows: 

(1) Inasmuch as all known sub- 
stances become good conductors of 
electric current at a high temperature, 
the construction of a furnace of this 
kind should be such that the current 
does not flow out through the brick- 
work lining, which naturally becomes 
conductive during operation. 
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ficiently large dimensions to enable it 
to act also as a mixer, otherwise any 
irregularities in the making up of the 
charges will re-act upon the elements, 
carbon, etc., contained in the finished 
product. 


) a ca ae 
An Electrically Propelled Collier. 
The naval collier, Jupiter, now 


being built at the Mare Island navy 
yard, will be propelled by alternating- 
current motors receiving power from a 
steam-driven turbine. The turbine will 
be of the Curtis type and will drive a 
bi-polar alternating-current generator 
delivering power at a pressure of 2,300 
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SECTION THROUGH FURNACE AND CAST HOUSE. 


(2) The construction also should be 
such that the charge protects the 
brickwork from any destructive effect, 
and that no water-cooling, which means 
a consumption of electric energy, should 
be necessary. 

(3) The charge should not be pressed 
more compactly against the electrodes 
than is necessary for the formation of 
an are. Where this condition is not 
complied with the working voltage is 
exceedingly low and the electrodes 
and current leads must be of large 
Proportions and operations are irregu- 
lar. 

(4) In order to obtain a product of 
uniform quality, the furnace requires 
a smelting chamber, or hearth, of suf- 


volts. Each of the twin screws of the 
ship will be operated by a thirty-six pole 
reduction motor coupled directly to the 
shaft. The greatest care will be taken 
in the installation of water-cooled resis- 
tance which will be of such design as to 
absorb the entire output of the generat- 
ing apparatus if necessary. 

The speed reduction between the gene- 
rator and the motors will be in the ratio 
of eighteen to one, the number of poles 
in the generator being two and the 
number of poles in the motor being 
thirty-six. The installation of the com- 
ponent parts of the plant will be as per- 
fect as it is possible to make them. Spare 
parts for all conceivable breakdowns 
will be furnished and every provision 
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will be made for quick and thorough 
overhauling. 

The efficiency of transmission of power 
from the turbine shaft to the propeller 
shaft will be approximately ninety-one 
per cent at full speed, which compares 
very favorably with any other type of 
marine propulsion. 


Electrolytic Chlorine Plentiful. 


The development of the electrolytic 
alkali and chlorine production is put- 
ting more chlorine on the market than 
is wanted, and the chief problem is 
now to find applications for this sub- 
stance. Most chlorine is still converted 
into chloride of lime or bleach. But 
liquefied chlorine, and, to a greater ex- 
tent even, electrolytic sodium hypo- 
chlorite, compete with the old bleach. 
It is claimed that the electrolytic hypo- 
chlorite is more active than the old 
bleaching powder; at, any rate, it yields 
a more bluish tint, and is often pre- 
ferred for that reason. New bleach 
works are still in course of erection 
in Europe, although the price of the 
lime chloride has fallen very much, and 
although most bleach consumers sup- 
ply their own requirements. In elec- 
trolytic alkali works potassium chlo- 
ride is, in Germany, decomposed by 
preference to sodium chloride, because 
the potash commands a higher price 
than the soda; there is less demand for 
potash, however. Dye works and other 
chemical works require a certain 
amount of chlorine; as a rule, however, 
they can make their own chlorine, and 
the outlook is becoming serious.—En- 
gineering. 

<--> _—_____ 


Cable Cars Use Electric Power. 


The cable plant of the United Rail- 
roads of San Francisco is now operated | 
by electricity. Operating conditions. 
demand that the plant shall run contin- 
uously for 20.25 hours, per day, all the 
year through, and that a constant cable 
speed of 9.5 miles per hour shall be 
maintained. The power installation 
consists of a General Electric 600- 
horsepower 400 r. p. m. 400-volt, Form 
M, induction motor, with master con- 
troller and contactors, and a set of 
twelve cast-iron-grid rheostats, the 
motor being mounted on a sliding base 
for adjustment of the transmission 
chain. Power is brought to the build- 
ing at 11,000 volts, passing through a 
set of air-blast step-down transformers: 
which reduce it to 440 volts. 
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A Combined Bessemer and Electric 
Furnace. 

A steel furnace which is being intro- 
duced by Verdon Cutts & Hoult, of Shef- 
field, England, is in principle a combi- 
nation of the Bessemer and the electric 
furnace. The primary aim of the de- 
signers was the reduction of working 
costs, and therefore they adopted the 
Bessemer process for making the steel, 
as being the cheapest, with the electrical 
method for finishing. The apparatus 
consists of a double-ended converter, 
which is mounted on bearings and can be 
tilted through an angle of rather more 
than 180 degrees. One end is provided 
with tuyeres for blowing, and at the 
other end are the electrodes, with cool- 
ing jackets of cold air or water. In use 
the Bessemer part of the furnace. pre- 
heated in the ordinary way, is charged 
with molten metal direct from the cu- 
pola or blast-furnace mixer, and is then 
brought to a vertival position, when the 
blast comes into operation automatically, 
and the process of conversion goes on 
as in the ordinary Bessemer converter. 
When this is completed, the furnace is 
tilted and the metal transferred to that 
portion which contains the electrodes, 
and which has already been heated by 
the gases, ete., resulting from the Bes- 
semer part of the operation. Current 
is then switched on, and refining carried 
to any desired extent, both are and re- 
sistance heating being obtained in the 
furnace. It is stated that if the phos- 
phorus content is already low when the 
electrical refining is started the con- 
sumption of energy is less than 100 kil- 
owatt-hours per ton of steel produced, 
but if both desulphurization and dephos- 
phorization are included about 190 kilo- 
watt-hours are required. 

—_—s--e——___—_—— 

Electricity in a Candy Factory. 

One of the large candy manufacturing 
companies of St. Louis, Mo., the Aubu- 
chon-Garneau Candy Company, has 
recently moved into a new factory in 
which motor-driven machines are ex- 
clusively employed. 

The plant is electrically equipped with 
standardized candy-making machjnery 
together with a refrigerating plant. On 
the upper floors are the enormous copper 
revolving pans, the chocolate dipping 
machine, the jacket stir kettles, all motor 
driven, the motors varying from one and 
a half horsepower up to ten and fifteen, 
according to the amount of work 
required. 

All energy for light and power in the 


Aubuchon-Garneau candy factory 1s 
furnished by the Union Electric Light & 
Power Company. The installation is 
most modern and consists of direct- 
current motors with a working equiva- 
lent of over 100 horsepower. 
———_~»--@ 
Welding Aeroplane Joints. 

When bicycling came into general 
vogue some twenty years ago, there was 
a strong rivalry between different mak- 
ers as to producing the best combina- 
tion of strength with lightness. The 
lessons learned at that time have done 
much towards speeding the develop- 
ment of the aeroplanes in which this 
combining of strength with lght 
weight is of even greater importance. 
One of the problems in the building of 
aerial craft has been that of obtaining 
strong joints for the frame work and 
one of the most popular types of joint 
consists of a pair of ‘light punchings 


ELECTRICALLY WELDED JOINT. 


welded to each other. Both the oxy- 
hydrogen flame and its more recent suc- 
cessor, the oxy-acetylene flame, have 
been used extensively for this class of 
welding, and accerding to the makers 
of the flame-welding apparatus the 
joints made with the same were claimed 
to equal electric welds in strength. 

To ascertain the truth of such claims, 
an exhaustive series of tests were made 
last winter at the Engineering Experi- 
ment Station of the University of Ili- 
nois under the direction of H. L. Whit- 
temore, now Engineer of Tests at the 
United States Arsenal at Watertown. 
These tests show that even with the 
greatest care (which would hardly be 
obtainable except under laboratory con- 
ditions) the flame oxidizes or ‘‘burns’’ 
the steel adjoining the weld, so that the 
metal can never be as strong after this 
treatment as it was originally. Even 
with this care, the strength of the 
welded parts was found to be very 
much lower than that of wunwelded 
pieces of the same size. a large share 
of the results showing less than sixty 
per cent (and some even as low as 
thirty-five per cent) of the normal 
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strength. These laboratory figures are 
all the more striking when compared 
with electric welds on which the manu- 
facturers of the welding apparatus 
stand ready to guarantee at least ninety 
per cent of the full strength of the 
metal in welds turned out under ordi- 
nary shop conditions. Unfortunately, 
some of those interested in airships, like 
a good many manufacturers in other 
lines, have been misled by the claims 
made for the oxy-acetylene joints and 
it behooves the electrical fraternity to 
set them right before the rash use of 
the flame-welded joints leads to costly 
and serious accidents. 


-e 


Extensive Use of Electricity on New 


Zealand Farms. 

An interesting report on the use of 
electrical appliances in New Zealand has 
been made by an American consular of- 
ficer stationed there. He states that 
while the very abundant water power 
has not been utilized on so large a scale 
as in the United States, and the use of 
electric power for big manufacturing 
operations is unknown there, yet elec- 
tricity has perhaps had wider and more 
interesting applications than at home, 
and plays a more important part in do- 
mestic economy, especially in country 
districts where electricity when not ob- 
tainable from water power is generated 
by oil or steam engines. The remark- 
able increase in the use of milking ma- 
chines, and the substitution of modern 
machine shearing for the old system of 
shearing sheep by hand, have caused an 
ever increasing demand for equipment, 
especially for motors of about six horse- 
power. Once such equipment is in- 


- stalled on a farm or station it is also 


used for lighting, heating, sawing wood, 
ete. 

f — ee 
An Extensive Central-Station System. 

An American consular officer reports 
that a strong company has been formed 
in the kingdom of Bavaria, Germany, 
for the purpose of transmitting electric 
power from central plants. The ob- 
ject is to provide the greater part of 
Bavaria with electric power from 4 
number of central plants operated part- 
ly by water power and partly by steam. 
The new company is composed of an 
electric concern and several Bavarian 
banks, but it is supposed that ultimate- 
ly the municipalities and districts will 
participate in the business. So far 
1,500 places have expressed their will- 
ingness to take electric power. 
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All readers of the ELECTRICAL Re- 
VIEW. AND WESTERN ELECTRICIAN are in- 
vited to submit questions and answers 
to this department. Correspondents are 
requested to send full name and address. 
This, however, will not be printed ex- 
cept where the writer indicates his will- 
ingness therefor. Anonymous commu- 
nications will not be considered. 

Questions relating to electrical mat- 
ters of any kind will be inserted. An- 
swers from our readers should be re- 
ceived in this office not later than ten 
days after the date of publication of 
the question. Answers will be published 
in a subsequent issue. 


QUESTIONS. 


No. 19—Amountr oF OzoNE NECES- 
SARY FOR VENTILATION.—In a hall hav- 
ing a system of forced ventilation with 
distributed registers, how much ozone 
should be generated by an ozonizer 
placed at the intake, in respect to size of 
hall and number of people; what shoula 
be the capacity of the ozonizer in order 
to properly ozonize the air? On what 
facts are these figures based? If the 
ozonizer is not connected with a fan for 
circulating the air, what proportion 
should the ozone generated bear to the 
amount of bad air to be vitalized? How 
1s the ozone thus generated measured as 
to strength, amount, etc., for any given 
length of time.—H. M. G., Indianapolis. 


No, 20.—ILLUMINATION OF PICTURES. 
—Recently I had the privilege of view- 
Ing a very fine private collection of pic- 
tures. It struck me that the lighting 
was somewhat defective. Each picture 
was lighted by two or three incandescent 
lamps ‘mounted obliquely on a bracket 
m front of the picture and provided 
with a conical reflector to throw the 
light against the picture. The effect in 
most instances was a ‘‘spotty’’ illumi- 
nation, parts of the upper half of the 
picture being bright and the rest rather 
dark. How could a uniform illumina- 


tion be secured?—H. R. N., Williams 
Bay, Wis. 


ANSWERS. 


No. 14.—E.ecrric LIGHTING or PULL- 
MAN Cars.—The Pintsch gas lighting for 
railway cars is to some extent being su- 
‘Perseded by electrice lighting. Please 
explain the modus operandi with refer- 
ence to the electric generator and ac- 
cumulators. What is average size in 
kilowatts of generator and accumula- 


Q Question 


tors? What is the efficiency of gener- 
ator and accumulators? When the gen- 


erator is working at its highest efficiency, 


speaking of one Pullman car, what im- 
pedance does same offer to the free 
movement of a train of passenger cars, 
considering continual side belt strain on 
axle bearings, magnetic drag, weight of 
equipment and the like? At what speed 
of a train, in miles per hour, is the 


‘greatest demand of the generator on the 


free movement of the train, and what 
is the energy required in horsepower ?— 
H. W. F., Chattanooga, Tenn. 


Electric lighting of Pullman and oth- 
er first-class railroad passenger cars is 
now becoming very common. Three sys- 


tems are used. 1. Straight storage sys- 


tem, in which each car is equipped with 
a storage battery that is charged in the 
terminal depot or yards at the end 
of each run. 2. Head-end system, in 
which steam is supplied from the loco- 
motive to a generating set in the first 
baggage car, there being one or more 
storage batteries on the train to carry 
the lighting load when the locomotive 
is uncoupled. 3. Axle system, in which 
each car has mounted beneath it a gen- 
erator belt-driven from one of the car 
axles and a storage battery to take the 
load when the train stops or runs at low 
speed. The third system is the most in- 


dependent and is most generally used. . 


In this system the generator runs at 
varying speeds corresponding to train 
speeds of zero to ninety miles an hour. 
As soon as a certain speed is attained, 
an automatic regulator connects the gen- 
erator to the lamps through a lamp- 
voltage regulator and to the storage bat- 
tery through an automatic switch that 
cuts the battery out of circuit when fully 


charged, meantime controlling the volt- 
‘age generated to permit a proper charge 


despite varying speed. When the train 
speed again decreases below a critical 
point, the generator is entirely cut out 
and the load thrown on the battery. The 
generators used range from two to four 
kilowatts, depending on the number and 
size of lamps used. Thirty-volt lamps 
are most commonly employed, but on 


‘some roads sixty volts is standard; six- 


teen or thirty-two cells are correspond- 


‘ingly used. Pullman cars almost uni- 


versally use the thirty-volt system with 


-a 2.5-kilowatt generator capable of sup- 


s Answers O 


horsepower to run it. 
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plying sixty amperes at forty volts, the 
latter voltage being required near the 
end of the battery charge. The eff- 
ciency of the generator, that is from 
mechanical power supplied by the axle 
to the electrical output at its terminals, 
is about eighty per cent. When the 
lamps are lighted from the battery, that 
is, about one-third of the time, the ef- 
ficiency of the system is lowered by the 
watt-hour efficiency of the battery, 
which is nearly eighty per cent, so that 
the net average efficiency is about sev- 
enty per cent. No reliable tests have 
been made of the impedance offered to 


the free movement of the train by rea- 


son of the generators. Theoretically, it is 
easy to calculate that a generator de- 
veloping, say, two kilowatts at eighty 
per cent efficiency requires nearly 3.4 
In actual service 
tests, however, with the axle generators 


in full operation and again with the 


belts entirely disconnected, it has been 
found practically impossible to deter- 
mine the power required to operate the 
generators, because other variable fac- 
tors, such as wind velocity, play a so 
much larger part in the total train re- 
sistance. The resistance to free train 
movement offered by the generator is 
constant at all speeds above that neces- 
sary for the generator to give its full 
output, which on the average will be 
about twenty-five miles per hour.— 


G. E. K.—New York, N. Y. 


No. 18.—CURRENT FOR ELEVATORS.— 
If power for lighting and elevator mo- 
tors in a five-story building is to be 
bought, is alternating or direct current 
preferable, and why? With which would 
the motors cause most fluctuation of the 
lights? If there were six elevators and 
from thirty to 125 kilowatts of lighting, 
would separate generator sets be advisa- 
ble?—A. B. R., Chicago, Ill. 

Direct-current supply is preferable 
for elevator motors, on account of higher 
efficiency, better speed control and less 
starting current than the corresponding 
alternating-current motors. The latter 
would cause more violent voltage fluc- 
tuations. If an isolated plant is in- 
stalled, separate generating sets are de- 
sirable in the case mentioned.—M. K., 
Detroit, Mich. 
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_ New Watt-Hour Meters. 

The Thomson watt-hour meters, type 
I-10, recently developed by the General 
Electric Company, are designed for five 
and ten-ampere, 100 to 120-volt two- 
wire, and 200- to 240-volt two-and 
three-wire, 40-50-60-125- and 133-cycle 
circuits. 

Their mechanical and electrical de- 
sign represents the most advanced stage 
of the meter art, the former insuring 
light weight and compact and rugged 
construction, the latter affording great 
accuracy of measurement under the vol- 
tage, frequency, wave-form and’ tem- 
perature variations ordinarily occurring 
on lighting circuits, and also shielding 
the meter element from any stray fields 
liable to be encountered in ordinary 
practice. 

The rotating element consists of a 
small aluminum disk mounted on a 
bronze shaft. The lower end of the 
shaft carries a removable steel pivot, the 
upper end has the worm for transmit- 
ting the motion of the disk to the regis- 
tering mechanism. The upper and low- 
er bearings are carried on an aluminum 
frame casting, which also supports the 
magnet and registering mechanism, 
thereby insuring permanent alinement. 
The upper bearing consists of a steel 
pin fastened to a removable brass plug 
and extending down into the rotor 
shaft, which is drilled to receive the 
same. The lower bearing is a selected 
oriental sapphire mounted in the top of 
a threaded brass screw and resting on 
a spring. A brass collar at the top of 
the jewel screw prevents the pivot from 
jumping off the jewel surface and rid- 
ing on the top edge of the jewel screw, 
in case of extreme short-circuits or oth- 
er violent disturbance. The pivot is 
made of highest-grade piano steel har- 
dened and polished. It is screwed into 
the lower end of the shaft so as to per- 


. mit of its being readily replaced if 


necessary. 

The register is of the three-dial type 
reading directly in kilowatt-hours, no 
multiplying constant being necessary. 
One complete revolution of the most 
rapidly moving pointer registers ten 
kilowatt-hours; therefore 1,000 kilowatt- 


New Electrical»’Mechanical Apparatus 


© Appliances 


hours must be registered before the dials 
repeat. The dial face is of white porce- 
lain having a dull finish. The register- 
ing mechanism is of such construction 
that it may be removed for resetting the 
dials, repairing the meter, etc., and be 
replaced without disturbing the mesh 
of the train of gears. 

The permanent magnet controlling 
the speed of the rotating element is of 
semicircular form and completely sur- 
rounds the register. The magnet is 


made of the very best magnet steel prop- 
erly aged and hardened to insure per- 
manenecy. It is so assembled on the 


THOMSON WATT-HOUR METER. 


frame that the opening between the 
poles is brought close to the upper sur- 
face of the aluminum disk. The ar- 
rangements provided for regulating the 
full-load and light load speeds afford 
refinement in adjustment. Creeping on 
potential alone is entirely prevented. 
The meters are lagged by means of a 
copper punching, which acts as a short- 
circuited secondary for the flux of the 
potential coils, and therefore the meters 
will give satisfactory results in the 
measurement of inductive as well as 
non-inductive loads. 

The terminals comprise four brass 
binding posts located in a separate com- 
partment made of molded insulating 
compound, and fastened to a projecting 
part of the meter base. The terminals 
can be separately sealed and the meth- 
od employed for fastening the meter to 
the wall effectually prevents it from be- 
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ing removed for the purpose of tamper- 
ing. 


For convenience in testing prior to 
installation, a testing loop is brought 
out through the frame just below the 
magnet. Any number of meters may 
be tested in series, without recording 
the losses in the potential cireuits, by 
connecting the potential coil of each me- 
ter to the source of potential at some 
point before the line wires enter the me- 
ters. 

The cover is drawn from zine alloy, 
the bottom being threaded to fit in a 
groove in the meter base, and when 


METER WITH COVER REMOVED. 


screwed firmly into place makes a per- 
fectly dust-proof joint. Suitable means 
are provided for sealing the cover as 
well as terminal box. | 


The Remy Magneto Light. 

The Remy combined lighting and 
dual-ignition magneto is the latest 
product of the Remy Electric Com- 
pany, of Anderson, Ind. It is a system 
by which both electric lights and igni- 
tion are supplied from one magneto. 
The system provides high-tension cur- 
rent for the dual ignition of the motor 
and low-tension current for the light- 
ing. 

The equipment consists of the mag- 
neto, dash-coil box, a storage battery 
and small distribution block with the 
proper terminals for connecting the 
standard lamps; also an auxiliary fuse 
block for connecting electric horn, 
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speedometer lamp or other small lamps 
or electrical devices. When the car 
is running the magneto furnishes both 
electric lights and ignition and charges 
the storage battery. When the car 
stops the storage battery automatically 
takes up the lighting load, without at- 
tention from the driver. A simple elec- 
trical regulating device maintains the 
constant current, giving a steady, non- 
flickering light. 

Some of the advantages which the 
Remy Company claims for the new sys- 
tem are: Conveniences, safety, econ- 
omy, reliability, and cleanliness. 

The magneto not only furnishes 
enough current for the ignition and 
lighting, as well as for operation of 
the horn or other electrical device on 
the car, but also keeps the storage bat- 


DASH-COIL BOX. 


tery fully charged at all times. The 
charging of the battery is accomplished 
automatically, but simply, and without 
the aid of complicated mechanism that 
requires attention from the operator. 

The magneto is a combination direct- 
current generator and ignition device. 
It consists of an armature, horseshoe 
magneto, field coils, ignition circuit- 
breaker and high-tension ignition dis- 
tributer., The magneto is made in two 
Sızes—model ‘‘A’’ for six-cylinder 
motors, and model ‘‘B,’’ for four-cylin- 
der motors. The dash-coil box is the 
same for both models. 


The armature is drum-wound on a 


laminated iron core and revolves on 
ball bearings. The current is collected 
from the armature by two large carbon 
brushes, carefully fitted to the com- 
mutator surface. Permanent contact 
with the commutator is assured by 
means of a compression spring back 
of the brushes. A flexible cable is 
firmly attached to the brush and brush- 
holder terminal, a positive connection. 
The amperage is held ecnstant by au- 
tomatically varying the current in the 
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shunt-wound, exciting or field coils 
around the magneto, thereby increas- 
ing or decreasing the intensity of the 
magnetic field to compensate for the. 
varying speed of the magneto. 


GENERATOR ARMATURE. 


The dash-coil box is of solid mahog- 
any; highly polished, and, with the 
magneto and storage battery, com- 
prises the system, as the regulator, coil 
unit, vibrator, ignition and lighting 
switches are placed compactly within it. 

The regulator inside the coil-box 
holds the current at eight amperes. It 
consists of an electromagnet, actuating 
an armature, which increases the pres- 
sure upon a column of carbon disks. 

The regulator connects with the 
shunt-wound excitation or field coils 
around the magneto. 

As the speed of the motor increases 
the electrical output of the magneto 
increases and magnetizes the core of 
the regulator coil. When eight am- 
peres is reached the magnetism at- 
tracts the armature, which releases the 
pressure on the carbon disks. As the 
disks loosen, resistance in the field cir- 


REMY COMBINATION MAGNETO, 


cuit is increased, holding the output at 
eight amperes. 

Should the magneto be throttled 
down to a point below speed sufficient 
to generate eight amperes, the electro- 
magnetic pull on the armature lessens, 
increasing the pressure on the disks. 
This makes a closer connection until 
the carbon is practically a solid con- 
ductor, carrying all the field current. 
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The instant the magneto output is not 
sufficient to carry the load, the storage 
battery supplies the required current. 
This regulator is of a simple, practical 
and proven construction. i 

With this system there is a seventy- 
degree timing rangè. Since there is a 
constant direct current, the spark is of 
the same intensity at any point in the 
timing range. The timing of the spark 
is accomplished by shifting the circuit- 
breaker around the armature shaft, to 
which is attached the circuit-breaker 
cam. The current is interrupted by 
the circuit-breaker and is then carried 
to the transformer coil unit inside of 
the coil box. 

It is there stepped up or transformed 
to the high voltage necessary at the 
spark plugs for ignition. The high- 
tension impulses are carried back from 


PERMANENT MAGNET AND FIELD COILS. 


the coil to the high-tension distributer 
on the magneto, and thence properly 
distributed to the spark plugs. The 
magneto is so designed that it may be 
driven in either direction, that is, 
clockwise or counter-clockwise, without 
any changes. 

The ignition kick-switch on the coil- 
box has three positions, namely, start- 
ing, off, and running. When the switch 
is thrown into ‘‘starting’’ position cur- 
rent is furnished to the transformer 
coil through the vibrator. A stream of 
sparks immediately passes between the 
points of the spark plug in the cylinder 
which is ready to start upon the firing 
or working stroke. 

Starting without cranking can be ef- 
fected as long as the cylinder holds 
the fuel charge. If cranking is neces- 
sary, the motor starts much easier with 
the vibrating spark. When the motor 
is started, the ignition switch is thrown 
immediately to ‘‘running”? position. 
The action of throwing the switch over 
to running position disconnects the vi- 
brator. 

Upon the side of the dash-coil box 
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are the switches of the three lamp cir- 
cuits, marked head, side, and tail, thus 
allowing for lighting of all lamps, head 
lamps alone, the side and tail lamps, or 
any combination the driver desires. 

A five-way cable leads from the dash- 
coil box to the magneto and another 
five-way cable to the distribution 
board. The wires composing these 
cables are fitted with clips. The wires 
are different colors and the terminals 
on the distribution block and magneto 
are plainly marked, so that the proper 
connections are quickly and easily 
made. _ 


New Induction-Motor Starter. 

The Allen-Bradley Company, of Mil- 
waukee, Wis., has placed upon the mar- 
ket a new switch for starting squirrel- 
cage induction motors. It is a drum- 
type, oil-immersed switch, provided 
with a no-voltage release, which re- 
turns it to the off position when the 
current in the supply circuit is shut off. 

These switches are particularly 
adapted for use in inflammable places, 
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STARTER WITH RHEOSTAT. 


such as planing mills, textile mills, 
grain elevators, and also where inex- 
perienced help is used and must be 
protected from coming in contact with 
live parts. 

The motor is started by. bringing the 
handle to the starting position and 
holding it there until the motor is up 
to speed and then throwing it around 
to the running position. Both the 
‘starting’? and ‘‘running’’ positions 
are plainly marked on the cast-iron top 
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of the drum. It is impossible to throw 
the starting handle into the running 
position without passing through the 
starting point; furthermore, it is im- 
possible to leave the handle in the 
starting position, as a powerful coil 
spring will return it to the off posi- 
tion as soon ag it is released by the 


INDUCTION-MOTOR STARTER. 


operator’s hand. The running fuses 
are not in circuit when the switch is 
in the starting position. They are, 
therefore, not called upon to carry the 
excessive starting current, and may be 
of such capacity that they will offer 
real protection to the motor under run- 
ning condition. The switch is held in 
the running position by a catch, which 
is released when the current in the 
supply circuit is shut off. It may also 
be released from the running position 
by hand. A roller and start wheel are 
provided to insure a quick, positive 
‘‘make and break.’’ 

For motors of five horsepower and 
below, this switch is used alone, and 
for motors above five horsepower it is 
used in cônnection with a rheostat, 
which is of the carbon-compression 
type, and is so designed that when the 
switch is thrown into the starting posi- 
tion the elongation of the register col- 
umns, due to heat expansion, is re- 
tarded in such a manner as to grad- 
ually compress them, which results in 
automatically reducing their resistance 
until the motor starts. After the motor 
has reached its normal speed the switch 
is thrown into the running position. 

The even and gradual current flow, 
and the increased torque produced by 
this starter while the motor is acceler- 
ating, together with its simplicity and 
ruggedness, make it a very desirable 
device. 

These rheostatic starters require in 
their operation about fifteen per cent 
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more power from the line than is de 
manded by the auto starter, but the 
actual current supply to the motor is 
no greater and sometimes less, because 
the starter automatically prevents 
more current from flowing than is ab- 
solutely necessary to start the load, 
even though the load may vary at dif- 
ferent starting periods. As the watt- 
less component of the line current is 


less with the rheostatic starter, the dis- 


turbance to the line voltage is no 
greater than with the auto starter. It 
will be noted, also, that the running 
fuses are protected during the acceler- 
ation of the motor, so the greater line 
current is seldom, if ever, a serious ob- 
jection. : | 
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Self-Contained Telephone Desk Set. 

Roy E. Southwiek, of Los Angeles, 
Cal., has invented and patented a com- 
pact telephone desk set which has the 
bell self-contained as a part of the base. 
This obviates the need of marring the 
desk ox nearby wall with the bell and 
box containing the ringing mechanism 
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and thus makes the desk set a complete 
telephone unit. . 

In Mr. Southwick’s construction the 
base of the telephone contains the ring- 
ing magnets, the clapper extending 
through an aperture in the otherwise 
closed cover for the base. Superposed 
on this cover but slightly separated 
from it, except at the center where the 
standard is secured, there is provided a 
dome-shaped false cover which forms the 
bell. 
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Equipment for Beston Elevated Rail. 
| way. 
The Boston Elevated Railway Com- 
pany now has kad in service for about 
four months, on its surface lines, fifty 
-equipments of Westinghouse No. 306 
interpole motors with Westinghouse 
HL control, as shown in Fig. 2. The 
carson which these were installed 
have operated so successfully that an 
order for fifty more equipments, dupli- 
cates of the above, has recently been 
placed. | 

This company operates the elevated 
and surface lines in Boston, and also 
the new Cambridge subway. The cars 
described herein operate on the sur- 


FIG. 2—MOTOR AND CONTROL. 


face, but connect with the elevated 
litte’. 

t installation is particularly note- 
wot y in that the Boston Elevated 
Ral Way Company is the first company 
td Hdopt, on such a large scale, unit- 
awitoh control for surface cars in city 
setvice. The Westinghouse Company 
ttdtes that this form of control repre- 
Selits one of the greatest achievements 
H electrical railway progress in the 
Past decade, and predicts that im ap- 
Proximately six to ten years the now 
Popular platform type of controller 
will have outlived its usefulness and 
that HL or some similar type of remote 
control will be generally adopted. 
While HL control weighs but a trifle 
More, and in some cases even less, than 
the former platform type K control, 
lt removes entirely all heavy current- 
carrying parts from the car platform 
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and eliminates the numerous sectdenta 
due to controller explosomea and the re- 
sultant anneynig and expensive dam- 
age claims and repairs: ` 

: With HL control, all heavy motor 
currents are carried by conductors un- 
derneath the car, only the small master 
controller being located on the car 
platform. Consequently, when control- 
ler burnouts or explosions occur the 
passengers are so far removed that they 
are out of danger. 

Fig. 1 indieates how the switch 
group and reverser for the HL control 
apparatus is suspended beneath the 
center of the car. A smaller number 
of switches is employed with the HL 
system than with any multiple-unit 
control system heretofore used. The 
number of interlocks is also reduced, 
which minimizes the maintenance cost. 
Line current is used for operating the 
switches, and a form of resistance is 
used in series with the valve magnets 
that is practically exempt from injury 
by inexperienced or careless operators. 

— eoe 


The Copeman Electric Stove. 

The accompanying illustration shows 
the Copeman electrice stove, which is 
being manufactured by the Copeman 
Electric Stove Company, of Flint, 
Mich. This stove is of attractive ap- 
pearance, being made of solid oak, 
treated to resist heat, steam, water and 
acid, and finished to harmonize with 
any surroundings. It is 29 inches long, 
16.5 inches deep, and 35 inches in 
height. 

The two chambers where the cook- 
ing is confined are made of rust-proof 
metal, easily kept clean and sanitary. 
The heating elements, of which there 
is one in each compartment, can be re- 
moved from same and plugged in on 
top of the stove for frying, broiling, 
ete. The Nicrome wire in these ele- 


ments is embedded between eight lay- . 


ers of flexible enamel and baked for 
several days, with the result that the 
oxidization is entirely eliminated and 
they maintain their rated wattage af- 
ter years of constant use. They can 
be washed with no ill effect, as the 
enamel is non-porous. 

One of the advantageous features of 
this stove is that it can be automatical- 
ly turned on at a predetermined time, 
and then turned off at a predetermined 
temperature. To illustrate, all foods 
for boiling would take 212 degrees 
Fahrenheit, for roasting from 250 to 
300, and for baking from 300 to 400. 
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The cleck with whieh the stove is pro- 
vided is set to turn on the current at 
a predetermined time and the ther- 
mometer is set to a boiling temperature 
for any vegetables that may be in the 
well or for roasting to a predetermined 
oven temperature. 

For families of four to six persons, 
from 40 to 60 kilowatt-hours per month 
is an ample amount of current required 
for all purposes in the kitchen, and the 
cost with current at five cents per kilo- 
watt-hour would equal the cost of 
gas at $1.50 per 1,000 feet. This com- 
parison is based on the cost of current 
while being used, as against an equal 
length of time of burning gas. How- 
ever, with this stove using the current 


COPEMAN ELECTRIC STOVE, _ 


a few minutes, it thus suffices to cook 
for several hours, as stored heat is.used 
after the food has been brought up to 
a predetermined temperature. 

The temperature of either cooking 
compartment can be easily and accur- 
ately controlled by thermostatic ther- 
mometers, which are in series with 
solenoid switches. Fhe dials of the 
thermometers are graduated into dif- 
ferent degrees of heat which can be 
obtained. They have two hands, one 
of which is moved at will over the 
number showing the degree of heat de- 
sired, the other pointer being actuated 
by the heat in the compartment. When 
the two contact they momentarily close 
the circuit in the magnets thereby 
breaking the circuit to both the heat- 
ing element and magnet. 

There is no sparking or burning at 
contact points in the thermometer, as 
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the circuit is merely closed, not broken. 
The magnets operate on less than sixty 
watts, and no adjustment is necessary 
throughout the entire stove for either 
direct or alternating current. 

The contacts on the solenoid switches 
are the well-known Butt type, and do 
not burn or pit, as the opening and 
closing of the switch gives them a 
slightly wiping movement, which keeps 
them in perfect order. 

A single-pole knife switch is intro- 
duced into one side of the main circuit 
before it reaches the circuit-breakers, 
and when desirable this switch can be 
closed by a clock, which can be set to 
operate the switch at any predeter- 
mined time. This feature makes the 
stove automatic both on and off. 

No metal of the cooking’ compart- 
ment comes in contact with the wood, 
being insulated from same with heavy 
asbestos strips, and the compartments 
themselves are insulated from the case 
by 0.5-inch dead air space, and 2.5 
inches of the highest grade mineral 
wool, which results in a perfectly cool 
exterior. 

Push buttons, conveniently arranged 
near the top of the stove, which are 
also in series with the magnets of the 
circuit-breakers, allow a means of man- 
ually operating the circuit-breakers. 

Food cannot burn in this stove, as 
receding heat is used after the starchy 
particles of the food are broken down; 
that action taking place when the food 
has taken the boiling, baking, or roast- 
ing temperature. Meals can be kept 
hot for hours with no expense whatso- 
ever, and food cooked by this new pro- 
cess has a wholesomeness obtainable by 
no other means. 

} M 
More Telephones on Chicago, Rock 

Island & Pacific. 

The Chicago, Rock Island & Pacific 
will soon equip its Kansas Division 
with telephone train-dispatching ap- 
paratus. It has just ordered forty-two 
Western Electric selectors for a new 
circuit which will run from Caldwood, 
Kansas, to Belleville, Kansas, a dis- 
tance of 210 miles. The dispatcher will 
be located in the middle of the line at 
Herrington, Kansas. 

—_.>--e—____— 
Electric Stitcher. 

An electric machine has been made 
to sew up the mouths of coffee bags. 
As fast as the bags are filled the elec- 
tric stitcher sews up the end and 
fastens the thread with a knot. 
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Interesting Controlling Device for 
Electric-Railway Station. 
The automatic exciter-circuit trans- 
fer switch (sixty-two amperes capac- 
ity) shown in the accompanying illus- 


tration performs a very interesting and 


important duty for the Philadelphia 
Rapid Transit Company. It is very im- 
portant that the large alternating-cur- 
rent turbogenerator recently installed 
be provided with excitation current at 
all times. It is also required that this 
supply have a voltage above a certain 
minimum—about 500 volts. The switch 
shown transfers the current supplied 
for the excitation of the turbogenerator 
from the power-house supply to a bat- 
tery circuit. The transfer is automatic 
and does not interrupt the operation of 
the generator for an instant. Two 
‘‘elapper-type’’ switches are used, one 
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will drop, causing the lower disk to 
complete the’ circuit to the second clap- 
per switch. This throws the batteries 
in the generator excitation circuit and 
insures continuous operation. When 
the voltage of the power-house circuit 
returns to normal, the solenoid will be 
again energized so as to raise the 
plunger, drop out the batteries and 
close the clapper switch in the power- 
house supply circuit. The batteries are 
therefore in use usually for only short 
periods. This transfer switch was de- 
signed and manufactured by the Cut- 
ler-Hammer Manufacturing Company, 
Milwaukee, Wis. 

| —_——__ soo oe ___—_ 
New Carbon Plant of National Carbon 

Company. 

The new carbon plant which the Na- 

tional Carbon Company of Cleveland, 
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in the power-house circuit (550 volts) 
and one in the battery circuit. These 
switches are in the positive side of the 
circuits, as the excitation circuit has 
the negative grounded. 

The action of transferring is secured 


‘by means of the voltage relay at the 


right. The silver-plated copper disks 
mounted on the extension of the solen- 
oid plunger make contacts with two 
pairs of copper posts. When the pow- 
er-house supply voltage is normal, 550 
volts, the voltage relay solenoid is en- 
ergized and the upper copper disk 
bridges the upper posts. This closes 
the clapper switch in the power-house 
supply circuit, exciting the turbogen- 
erator directly from this circuit. If 
because of a heavy load outside, or for 
some other reason, this voltage should 
drop to a predetermined low value, or 
the circuit be opened, the voltage relay 


Ohio, is building at Niagara Falls will 
be ready for occupancy some time in 
October. The company has been work- 
ing for about a year in building this 
new branch. It will be a thoroughly 
modern factory in every respect .and 
will engage in the manufacture of car-' 
bon electrodes exclusively. This‘is the 
second plant which the National Cape 
bon Company has built during the past 
year, the other being at Toronto. In 
nearly every one of its nine factories, 
considerable improvement and expan.-, 
sion has been made during this year. 

The main plant and general offices 
of the National Carbon Company are 
located at Cleveland. This plant alone 
covers about thirty acres of ground, 
and is engaged in the manufacture of a 
miscellaneous line of carbon products. 
The eight outside plants manufacture a 
special line of products. 
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The Use of Electricity for Automobile 
Lighting. 

The accompanying illustrations show 
the details of an American system of 
electric lighting for automobiles. It is 
generally known that cleanliness and 
freedom from unpleasant odors, and 
absence of smoke, dirt and heat, are 
obtained by electric lighting; also, 
clogged burners, leaky, broken or dis- 
connected tubes, untrimmed wicks, 
messy containers, smoky, greasy lenses, 
danger of fire or explosion, ete., which 
are factors to be contended with in 
acetylene or oil lighting, are eliminated 
by the employment of electricity. 

Since the advent of the tungsten 
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: lamps for this service a great many 


~ the 


equipment and electrical connections 


cars have been lighted electrically by 
means of storage batteries. Of course 
these storage batteries have to be re- 
moved from the car for recharging and 
the necessary time required for this op- 
eration is somewhat of an objection. 

The automobile lighting system de- 
scribed herewith has two noteworthy 
features, namely, a method of generat- 
ing and supplying electricity, both for 
light and storage, while the car is run- 
wng, and, second, a storage battery for 
supplying current to operate the lamps, 
ete., when the car is standing still. 

As the only prime mover on the 
Motor car is the engine, therefore it is 
necessary to drive the generator from 
the engine or from some part which is 
engine-driven. If automobile engines 
ran at constant speed, the problem of 
electric lighting and storage would be 
simple, but since the engine speed 
varies, as it does, from zero to about 
2,000 revolutions per minute, a method 
of governing the output of the gen- 
erator is necessary. 

The use of an, electric generator 
driven by the gasoline engine of a 
motor car is now largely employed in 
this country, as well as in England, in 
connection with storage batteries, 
which are also employed for ignition 
Service, 

The accompanying illustrations show 
electrical generator, auxiliary 
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of a system of automobile electric 
lighting of Ward Leonard design. Pro- 
vision is made for lighting the head- 
lights, side and tail lamps, as well as 
a gauge light and interior electric 
lamps, if desired. Current is also avail- 
able for operating an electric horn, 
electric cigar lighters and other devices 
which may be desired. 

In this system of automobile electric 
lighting there are three principal parts. 
In the first place, an electric generator 
is employed, driven through a magnetic 
clutch by means of the fan belt or 
other equivalent driving means. This 
generator supplies electricity for light- 
ing and storage when the engine is 
running, while storage batteries are 
used for lighting when the engine is not 


running. Automatic means are pro- - 


vided for keeping the electrice circuit 
in perfect operating condition, de- 
pendent solely upon the electrical con- 
dition of the circuit and independent. 
of the engine speed. 

The operation of this system is as 
follows: when the gear-shifting lever is 
moved from the neutral position, the 
circuits to the generator field and the 
magnetic clutch are made. The mag- 
netic clutch is energized, mechanically 
connecting the generator to the engine. 
It will be noted that when the speed 
of the engine, and consquently of the 
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generator, is such that the generator 
voltage becomes slightly greater than 
that of the storage battery, an elec- 
trically operated switch is automatic- 
ally closed, making the connection be- 
tween the generator and the batteries. 
If the voltage of the generator falls be- 
low the voltage of the cells, this same 
switch automatically opens the circuit, 
and thus prevents an improper dis- 
charge of the battery. | 

As soon as the engine speed, and 
consequently the generator speed, be- 
comes so high that the charging cur- 
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rent reaches a predetermined amount 
an electric switch breaks the circuit to 
the magnetic clutch, which releases the. 
dynamo. When the armature slows 
down to such a speed that the current 
flowing through the battery 1s reduced 
to a predetermined amount, the switch 
which formerly broke the magnetic 
clutch circuit again establishes the cir- 
cuit. The clutch then takes hold and 
the dynamo is again accelerated. Thus, 
regardless of any high speed the en- 
gine may attain, the charging current 
will remain between predetermined 
limits, which are proper for charging. 

In this system each battery is smaller 
than the ordinary sparking battery. 


FACE PLATE OF BATTERY BOX. 


While one battery is being used for ig- 
nition the other is being used for light- 
ing. The battery boxes containing 
these two batteries are smaller than 
the battery boxes ordinarily required 
for a limousine car using an electric 
dome light, even if the headlights are 
of the acetylene type. By means of 
the throw-over switch the connections 
are interchanged, so that either battery 
can be used for either ignition or light- 
ing. 


+o 
Improved Stencils for the Electric Sign 
Projector. 


An entirely new electric sign as often 
as desired at the nominal cost of fifty 
cents gives users of the electric sign 
projector an opportunity to advertise 
special sales and new arrivals in an 
economical and effective manner right 
at the store front. 

The sign projector, as the name im- 
plies, is not an electric sign but a de- 
vice for projecting a sign from the win- 
dow onto the sidewalk or on the side 
of a wall. The result is much the same 
as if a glass covered electric sign were 
imbedded in the sidewalk. 

The sign is produced by greatly mag- 
nifying a small stencil. To improve 
the process of manufacturing so as to 
turn out stencils in large quantities at 
reduced cost was the first problem that 
presented itself to the manufacturers 
after the device was perfected. This 
problem has been so satisfactorily 
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solve that stencils may now be pro- 
cured in any quantity on short notice 
and. at the small cost of fifty cents each. 

The stencils are made of brass and 
will last for years; therefore, the mer- 
chant can have one for every special 
announcement and put it away until 
the time comes to make the same an- 
nouncement again. 

An effective plan is to have a stencil 
to correspond to every important adver- 
tisement in the newspapers. Add to 
the cost of the stencil the small cost of 
displaying it, which at the ten-cent rate 
for current averages 1.4 cents an hour, 
and the merchant has an effective aux- 
iliary to his newspaper advertising that 
is almost too inexpensive for consider- 
ation. 

’ — eee 
Extension of Telephone Train Dis- 

patching. 

The Atlantic Coast line has recently 
placed an order with the Western 
Electric Company for ninety-station 
telephone train-dispatching equipments, 
which will be used to equip 235 miles 
of track. A train, a message and a 
block circuit will be installed between 
Savannah, Ga., and Jacksonville, Ga., 
with a branch from Jesup, Ga., to 
Waycross, Ga., and from there back to 
Folkstone, Ga., where it again meets the 
main line. The train dispatcher will be 
located at Savannah. 

The Chicago, Milwaukee & St. Paul, 
which is already operating approxi- 
mately 2,000 miles of track by the tele- 
phone, has also recently ordered of the 
Western Electric Company seventy-five 
telephone selectors for use on its Hast- 
ings and Dakota Division. Three cir- 
cuits will be installed, the total mileage 
being about 390 miles. One circuit will 
run from Montevideo, to Minneapolis, 
with a branch from Benton Junction to 
Farmington Yards. There will be 
twenty-eight stations on this circuit 
and the dispatcher will be located at 
Montevideo. A second circuit will run 
from Aberdeen, S. D., where the dis- 
patcher will be located, to Mobridge, 
a distance of 98 miles, and will be 
equipped with twelve stations. 

Another circuit will run from Aber- 
deen, S. D., to Montevideo, Minn., a 
distance of 120 miles. 

{ —_———__eao-o__—___ 

A New Use of Turbo-Pumps. 

The steamer Sierra will be equipped 
with a Terry turbine direct-connected 
to a centrifugal boiler-feed pump. This 
is believed to be the first turbo-pump 
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set that has ever been used for boiler 
feed in marine service, and the reports 


as to its performance will prove of 
interest. 


| —— 
New High-Tension Disconnecting 
Switch. 

Engineers and central-station man- 
agers are rapidly beginning to realize 
the necessity of so. arranging their 
high-tension circuits and feeders that 
any particular district or group can 
readily be sectionalized, and the result 
is a constantly increasing use of dis- 
connecting switches. 

The early designs were, as a rule, 
laid out along the lines of low-tension 
knife switches, and in many cases have 
rapidly deteriorated, owing to inherent 
mechanical weaknesses, such as loosen- 
ing up of the contacts, blades and 
porcelain pillars at the point where 


they were cemented into the supporting 
base. 


tw 


HIGH-TENSION DISCONNECTING SWITCH. 


With a full appreciation of the con- 
ditions to be met, the Delta-Star Elec- 
tric Company, of Chicago, Ill., has de- 
signed a special type of disconnecting 
switch in which the mechanical weak- 
nesses of the older types have been 
eliminated. An example of this new 
switch is shown in the accompanying 
illustration. 

In addition to the use of lock wash- 
ers and nuts at the contact surfaces, 
the porcelain insulators are also pro- 
vided with locking points which, in 
connection with the supporting base, 
form a locking seat or key which abso- 
lutely prevents loosening up or turn- 
ing of the insulators in the base. 

The current-conducting parts are 
also supported by a locking key or 
stud, which is then cemented into the 
porcelain pillars, the interior of which 
has deep recesses, into which the 
cement freely flows and hardens. The 
net result is a robust construction 
which can be subjected to the roughest 
handling without loosening of any 
part. The design is made in capaci- 
ties up to 2,000 amperes. 
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A Special Tool for Making Trojley 
Wheels. 

The Garvin Machine Company, of 
New York, realizing the need there was 
for a machine capable of dealing in a 
specialized way with the manufacture 
of trolley wheels, produced a machine 
capable of dealing with this work in a 
rapid semi-automatic manner. The ma- 
terial from which these trolley wheels 
are made varies from pure copper to 
very hard bronze. 

The wheel to be turned is gripped 
in an automatic chuck, which is oper- 
ated by air and a runner mounted on 
the turret trues the wheel up to a true 
running position. The finishing oper- 
ations carried out by this machine are 
firstly, to drill the hole in the center 
of the wheel, then to bore and face the 
hole, and thirdly, to ream the hole. To 
complete the wheels the runner is 
again brought in on the wheel and the 
turret slide locked in position. This 
steadies the wheel while the heavy 
vrooved cut is taken with the double- 
acting cross slide. Two tools are 
mounted on this cross slide, each tool 
finishing one-half of the groove. This 
forming slide is not rigidly fixed to 
the bed, but has a limited movement 
along it by means of rack and pinion 
operated by a lever, and the in-and- 
out feed by right and left-hand screw 
and pilot wheel. The addition of this 
side-motion feature was made neces- 
sary by the nature of the material be- 
ing handled. The scale being very hard, 
it was found the hardest of high-speed 
tools would dull rapidly if fed straight 
in. By the side motion it allows the 
tools to be fed nearly to the bottom of 
the groove without touching the metal 
and then a sudden slight movement to 
the right or left brings the cutting 
edge beneath the hard surface. 

With this lathe hard bronze wheels 
four inches in diameter have been fin- 
ished at the rate of two minutes each, 
and pure copper wheels, six inches in 
diameter, at the rate of three minutes 
each. The wheels are finished com- 
plete, with the exception of the rear 
face of the hub; this operation being 
done on a small drill-press. 

I —_—_—_s--o____—_ 

Electrically Lighted Life Buoy. 

An electric life buoy has been per- 
fected. Storage batteries concealed in 
the buoy light two small waterproof 
lamps, making it easily distinguishable 
to the man overboard on the darkest 
nights. 
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COMMISSION NEWS FROM NEW YORK. 
(Special Correspondence.) 


. The contract for the construction of Section 12 of the Lexington 
Avenue subway has been signed by the Oscar Daniels Company of 
Chicago, as wel] as by the Public Service Commission. Contracts 
Nos. 7 and 9 are to be readvertised. Section No. 7 was originally 
awarded to Charles W. Peckworth and will require about 7,000 tons 
of structural steel. 

The Public Service Commission, First District, reports that 
about eighty per cent of the construction work on the Brooklyn- 
Fourth Avenue subway has been completed. The contracts for this 
work involve $15,500,000. The work done up to the present time 
includes grading in preparation for the laying of tracks, but not 
actually for placing the rails. Incidental equipment, such as auto- 
matic signals, third-rail installation and wiring, will probably be 
supplied by the operator, although as yet no operating company has 
been secured. 

The Interborough Rapid Transit Company has filed with the 
Public Service Commission an application for authority to issue 
$11,400,000 additional bonds. This issue will be under the $55,000,- 
000 mortgage dated November 1, 1907, which was authorized by the 
Commission on April 24, 1908, under which up to the present $36,- 
052,000 bonds have been sold. The issue will be five-per-cent forty- 
five-year gold-mortgage bonds, and of its proceeds $10,000,000 will 
be devoted to liquidating a floating debt consisting largely of notes 
issued during the period of construction of the subway. The other 
$1,400,000 is to be used for the completion of outstanding contracts, 
the installation of center side doors on local trains, and the pur- 
chase of additional machinery for the main power station. The 
notes to be paid off were issued on April 29, 1911, to discharge cor- 
porate indebtedness previously incurred, and are for one year at 
four and one-half per cent. 


COMMISSION NEWS FROM OHIO, 
(Special Correspondence.) 


The Ohio Public Utilities Commission has rendered an opinion 
that under the new law it will be necessary for telephone companies 
to charge ministers the same rate as other individuals. It has been 
the custom heretofore to make special rates for preachers in Toledo. 
The Toledo Home Telephone Company sought a ruling on the ques- 
tion and has been advised that where telephones are listed in the 
name of the church or parsonage they may be granted special con- 
cessions, but if not so listed they must pay the regular residence 
rate. Telephone companies say they will conform to the new rul- 
ing of the Commission. 

Representatives of the Bell Telephone Company have called 
upon the Public Service Commission, asking instruction regarding 
the merging of telephone companies in Ohio under the merger sec- 
tions of the new utilities act. “Our ultimate object is one telephone 
System in Ohio,” said N. C. Kingsberry, of New York. Combinatiohs 
of three kinds are under consideration. In towns where the Bell 
has only a toll station a contract is desired whereby the local com- 
pany will receive a percentage of long-distance business originating 
On local lines, the Bell connecting its lines with the local switch. 
In cities where Independents are strong the Bell will sell its local 


Property to the loca] company. The third provision for combination e 


contemplates a merger in the larger cities. It.is claimed that in 
the latter case a raise in rates will be necessary. H. 


IMPORTANT DEVELOPMENTS. 
(Special Correspondence.) . 

CHAIN OF PLANTS IN IDAHO.—Announcement has been 
made that W. S. Kuhn, of Pittsburg, in connection with other in- 
terests, will spend several million dollars in the construction of 
a chain of power plants along the Snake and Salmon Rivers. The 
Snake River canyon from Milner to Payette has been selected as 
the site for the several power plants that are now in progress and 
will be erected within the next twelve months by the Kuhn in- 
terests. The power driving the plants to generate the electricity 
will be taken from the Snake River. It is estimated that between 
125,000 and 200,000 horsepower can be generated by these plants, 
furnishing electricity to many industries, including pumping plants 
on irrigation projects, interurban and electric lines and supplying 
current for lighting numerous cities. 

A MONTANA DEVELOPMENT.—The sum of $6,000,000 is to 
be expended by a Massachusetts syndicate in developing 80,000 

Orsepower of electrical energy at Kootenai Falls, Mont., for dis 
tribution in western Montana, northern Idaho and northeastern 
Washington. The plant will be located at a point about seven 
miles east of Troy, Idaho, and eleven miles west of Libby, Mont, 
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the mile pipe line from the Kootenai River diverting 6,000 second- 
feet at a 150-foot head. Mr. Coram estimates that two years will 
be required to complete the works, adding that it is planned to 
deliver power to the mining camps in Idaho, Montana and Wash- 
ington and factories in Spokane and other cities at less cost than 
the present schedule. The principal power transmission lines will 
be as follows: Kalispell, Mont., one hundred miles; Spokane, 
ninety miles; Wallace, Idaho, sixty miles; Sandpoint, Idaho, thir- 
ty-eight miles, and Republic, Wash., the new gold camp, 140 miles. 


TENNESSEE DAM NEARING COMPLETION.—The great dam 
and locks at Hale’s Bar, on the Tennessee River, designed to deve- 
lop. 56,000 horsepower, is nearing completion after over five years 
of unusually difficult work. The dam is 1,200 feet long, 65 feet 
high and 65 feet wide at the base. This hydroelectric development 
will represent an expenditure of $6,000,000 when completed. The 
dam is being built of cyclopean concrete, and contains 200,000 cubic 
yards of concrete, 13,000 cubic yards of earth fill, and the excava- 
tions involved 110,000 cubic yards of rock and 300,000 cubic yards 
of earth. About 2,000 men are employed on the work. This dam 
will provide electric power for Chattanooga, Huntsville, Stevenson 
and other cities, and wiil also improve navigation for about thirty- 
five miles up the river; the necessary lock facilities for boats pass- 
ing the dam have been provided. The power and transformen 
houses are built of steel and reinforced concrete, the power house 
being 98 by 240 feet, four stories above the ground, with its substruc-. 
ture extending 75 feet below the surface in solid rock excavation. 
Each unit in the power house consists of three turbine wheels on 
a vertical shaft so arranged as to give sufficient power at all stages 
of the water. The shafts are each 94 feet in height, and carry at 
the upper ends the rotors of the electric generators, supplying three- 
phase current. These shafts, with the turbine wheels and generators, 
are supported entirely by oil-thrust bearings. . 


LIGHTING AND POWER. 


(Spectal Correspondence. ) 
WIBAUX, MONT.—The Council is planning the installation of 
street lights. c 


MADISON, WIS.—The installation of an ornamental lighting 
system is proposed. c 


HAMBURG, PA.—The Hamburg Light Company recently built 
a new electric light plant. 


WATERLOO, IOWA.—The survey for an electric line to La 
Porte City has been completed. C 


FARMINGTON, MINN.—F. H. Eddy, of St. Paul, is organizing 
an electric light company here. 


WILLOWS, CAL.—The Northern California Power Company 
is to extend its lines into Arbuckle. 


COLLINSVILLE, OKLA.—This city has voted bonds for $45,000 
to establish an electric light plant. 


KLAMATH FALLS, ORE.—The Pelican Bay Lumber Company 
will install an electric-lighting plant. A 


LIVINGSTON, MONT.—The Madison River Power Company 
will extend its power line to Lewistog. C. 


PRINCETON, IND.—An ornamental lighting system has been 
installed in the court-house square in this city. 
DENISON, IOWA.—The Council has passed an ordinance re- 
quiring all electric wires to be put underground. C. 
KANSAS CITY, KANS.—Plans for the building of the municipal 
electric light plant at Quindaro have been completed. 
FRANKLIN, MINN.—The Wherland Electric Company is plan- 
ning the extension of its lines here from Redwood Falls. 
ELLIOTT, IOWA.—The Griswold Electric Light & Power Com- 
pany has secured the contract to supply this town with light. 
REDFIELD, IOWA.—Bonds to the amount of $15,000 have been- 
voted for establishing water works and an electric light plant. 
BEDFORD, IOWA.—The Council has completed negotiations for 
the supply of current from Clarinda, Iowa, for electric lighting. C. 
CALISTOGA, CAL.—William Spiers has sold his electric light- 
ing business to the Napa Valley Electric Company of St. Helena. 
COLLINSVILLE, OKLA.—Bonds to the sum of $45,000 have 
been voted for the construction of a municipal light and power plant. 
DECORAH, IOWA.—Ben G. Rich, contractor of Chicago, has 
commenced work on the dam for the Upper Iowa Power Com- 
pany. C. 
JACKSON, CAL.—The Amador Electric Light & Power Com- 
pany is making a number of improvements and additions to its 
lighting plant. A. 
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COLFAX, IOWA.—The Colfax Electric Light Company has se- 
cured a franchise to construct a cable to Prairie City for light and 
power. C. 

MAZOMANIE, WIS.—The contract for the installation of an 
rie ERE plant was let to the Fort Wayne Electric Company 
a 

WALLA WALLA, WASH.—The Pacific Power & Light Com- 


pany has been awarded a ten-year contract for furnishing light and 
power here. 


LINDSTROM, MINN.—It is understood that the Minneapolis 
General Electric Company will wire Lindstrom and Center City for 
electric lights. 

STAFFORD, KAN.—The electric light plant here has been sold 
to the city and is now operated as a municipal plant. The price 
paid was $14,000. 

FORT DODGE, IOWA.—Butler Brothers of St. Paul, have the 
contract for the construction of the propesed dam for the Northern 
Iowa Power Company. 

FRANKLIN, MINN.—The Wherland Electric Company, of Red- 


wood Falls, is planning the extension of its lines to supply the vil- 
lage with electric light. 


RIVERBANK, CAL.—The Guy M. Rush Company, Los Aiea 


les, has awarded the contract for the construction of a substation 
here for electric lighting. 


KENTLAND, IND.—A franchise has been granted to Robert W. 


Howard for the installation of an electric light plant. Twenty-four 
hour service is provided for. 


FOLSOM, CAL.—The Pacific Gas & Electric Company is plan- 


ning to construct a transmission line and distributing system be- 
tween this place and Roseville. 


À. 
BRIGHAM CITY, UTAH.—Of the $12,000 bond issue voted for 


municipal improvements in the town of Honeyville, $5,000 will be 
used for installing electric lights. 


PARRAL, MEXICO.—The Sierra Plata Mining Company is plan- 


ning to install a new power plant for mines operation. Roy H. 
Allen is manager of this property. A. 


OSKALOOSA, IOWA.—J. J. Henry, Chicago, and C. A. Miller 


of Des Moines, are planning the construction of a water power vam 
to furnish the city with light and power. 


INDIANAPOLIS, IND.—The Merchants Heat & Light Caupany 


has filed notice of an increase of stock from $500,000 to $3,000,000. 
Improvements and extensions are to be made. 


POMONA, CAL.—Property owners of the Kenoak Tract are con- 
templating the installation of an ornamental street-lighting system. 
Frank Ford and Charles Carrette are interested. 


STOCKTON, CAL.—The City Council plans for the installa- 
tion of an ornamental street-lighting system in the business dis- 
trict, and will immediately call for bids. A. 


PERU, IND.—The Commissioners of Miami County are in the 
market for the purchase and installation of $2,000 worth of artistic 
lights to be placed around and in the court house yard. S. 


PITTSBURGH, PA.—The South Pittsburgh Light Company has 
been incorporated with a capital of $10,000 by W. C. Houston, A. 
L. Kelly, Charles Houston, J. A. Price and J. B. Phillips. 


PORTLAND, ORE.—The Ewbank Power Transmission & Mo- 
tor Company has been incorporated by H. Ewbank, Jr., H. B. Ew- 
bank, Sr., and G. Staples, with a capital stock of $250,000. 


NEW LISBON, WIS.—The contract for the installation of an 
electric lighting plant and water works plant has been let to the 
Central Construction Company, of Oshkosh, Wis., at $18,000. C. 


BARRE, VT.—The Molly’s Falls Electric Light & Power Com- 
pany is making a number of improvements to its plants. Among 
Other things the dam will be raised and a new fiume installed. 


SEATTLE, WASH.—The City Engineering Department has 
completed plans for the new substation for the city’s lighting 
system and is requesting bids. The cost is estimated at $15,000. 


GILBERT, MINN.—Engineers have been inspecting the St. 
Louis River with a view to the installation of a 1,000 horsepower 


plant to supply Gilbert, Aurora and Biwabik with light and pow- 
er. C. 


FULLERTON, CAL.—An electric power plant will be installed 
in connection with the new polytechnic high school to be erected 
here. Norman F. Marsh, of Los Angeles, is at present completing 
the plans. A. 

CLARION, IOWA.—The contract for the erection of the elec- 
tric light building was let to the Jensen Construction Company, of 
Fort Dodge. Iowa, at $4,169. White & Son are engineers in charge 

of the work. C. 

PETALUMA, CAL.—The Pacific Gas & Electric Company will 
extend its system from this city to Penngrove and from Petaluma 
to Mountain View Avenue distoket and also through the Sunny 
Slope district. 

GRANTS PASS, ORE.—The Chicago & Rogue River Irrigation 
& aii Company will install a series of electric pumping plants in 
eae ae with its hydroelectric and irrigation work in this dis- 
trict. . E. Sanders is manager. 


i ANGELES, CAL.—Contracts have been let for the istala: 
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tion of transformers and substation to furnish light and power to 


Riverbank, according to F. A. Raney, vice-president of the Guy M. 
Rush Company. 


CONNELLSVILLE, PA.—The West Penn Company is asking 
for a charter for the New Alexandria Electric Light Company for 


the purpose of supplying light to the town of New Alexandria, West- 
moreland County. 


ROCHESTER, N. Y.—The current for lighting the State Indus- 
trial and Agricultural School at Industry, will be supplied by the 


Niagara Power Company. Wiring at the school will be completed 
by about October 1. 


PARAGOULD, ARK.—An electric light plant will be built here 
at the cost of $30,000. A 350-kilowatt generator driven by a Corliss 


engine will be installed, and it is expected that work will be com- 
pleted by December 1. 


COLTON, CAL.—The City has signed a contract with the 
Southern California Edison Company for current at one and one- 


half cents per kilowatt-hour. The former contract price was one 
and three-fourths cents. 


ROLAND, IOWA.—The contract for the construction of an 
electric light line to Story City has been let to C. B. Nelson, of 


Ames, at $402 per mile. The city work was let to the C. W. Row- 
land Company, of Des Moines. C. 


AUSTIN, TEX.—The City Council has advertised for bids for 
a steam turbine and condenser. This set will be used to supply 


power while the dam across the Colorado River is being rebuilt, 
and will later be used in cases of emergency. 


LOGAN, UTAH.—The City Council has decided fo install a 
series tungsten light system for illumination of the streets. The 


cost of the change from the present system will be about $2,200 
and the installation will take place at once. 


WILMINGTON, DEL.—The Kentucky-Southwestern Railway, 
Light, Heat & Power Company, Henderson, Ky., has been incorpor- 
ated to construct and operate electric railways and light, heat and 
power plants. The capital stock is $1,750,000. 


PRINCE RUPERT, B. C.—The Granby Consolidated Mining & 
Smelting Company, operating the Hidden Creek mine, in this dis- 
trict, plans for the construction of a hydroelectric power plant. J. P. 
Graves, Spokane, Wash., is head of this company. A. 


BAKERSFIELD, CAL.—The San Joaquin Light & Power Cor 
poration is to rebuild the street railways of Bakersfield, Cal., and 
large shipments of ties, rails and spikes have already been unloaded 
at the company’s auxiliary plant on the edge of the city. 


CARROLTON, GA.—The Georgia Power Company has been 
granted the franchise to bring electric power into the city from 
their plant at Tallulah, or from any one of the other power plants 
which they are developing in northern and western Georgia. 


ELY, NEV.—The Amalgamated Nevada Mining Company, 
Blackhorse, near here, has commenced construction of a new elec- 
tric power plant on Leahman’s Creek. Lines will be constructed to 
serve the eastern section of White Pine County with current. A. 


CHISHOLM, MINN.—The Range Power Company is about to 
commence active operations with a view to developing the water 
power at Sturgeon Lake. The water, light, power and building com- 


mission will expend $12,000 for street lighting during the gt 
year. 


PHILADELPHIA, PA.—The Pennsylvania Equipment Company, 
West End Trust Building, is in the market for a steam-turbine 
generator outfit of 300 to 400 kilowatts, 250 volts, 150 pounds steam 


pressure, 26 to 28 inches vacuum. The outfit may be in one or two 
units. 


ROCHESTER, N. Y.—A new design has been made for concrete 
posts to be used in connection with the ornamental lighting system 
in Strathallan Park. Temporary adjustable posts are being used to 


determine the exact height and distance between columns that is 
desired. 


SANTA ANA, CAL.—The Board of City Trustees has rejected 
the offer of the Southern California Edison Company to sell its 
local distributing system for $165,000. It was agreed to sign a 


new lighting contract with the company at prices to be fixed by 
the board. 


A. 
PHOENIX, ARIZ.—The Water Users’ Association has received 
bids for equipment for a transmission line from its power house 
No. 2, on South-Consolidated Canal, to the switching station near 


Mesa. The bids have been referred to the Reclamation Service for 
recommendation. 


INDIANAPOLIS, IND.—The Commissioners of Marion County 
have concluded to close the lighting plant owned by the county and 
will purchase current from a private company to light the court 
house jail and workhouse. Power for the elevators will be supplied 
from the same source, S. 

PHELPS, N. Y.—The new electric light company announced it 
will have a continuous twenty-four-hour service installed and in 
working order here in a short time. The all-night street lighting 
service has already been put in operation. The current is supplied 
from the company’s plant at Newark. 


COLTON, CAL.—The Southern California Edison Company has 
bought a block on Mt. Vernon Avenue in this city and will build 
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a $16,000 concrete power house. This will be the distributing plant 
for this part of the valley and will be run in opposition to the Sierra 
Company which is building a plant at San Bernardino. 

ONTARIO, ORE.—The Idaho-Oregon Light & Power Company 
has been awarded the contract for furnishing power for the pump- 
ing plants of the Ontario-Nyssa irrigation project. The company 
will also contract to build an electric line along the ditch for the 
accommodation of owners of individual pumping plants. 


NEVADA CITY, CAL.—The Pacific Gas & Electric Company is 
having plans prepared for the construction of a storage reservoir, 
said to be the largest in the world, at Lake Spaulding, with a ca- 
pacity of 2,500,000,000 cubic feet. The impounded water will be 
used for the proposed hydroelectric power plants to be installed 
by the company. A. 

MARYSVILLE, CAL.—The Great Western Power Company is 
said to be planning to install a power and lighting system in this 
city. A power plant is to be erected. The company has asked the 
Board of Supervisors for a franchise for entire Santa Clara County. 
A fifty-year franchise has been granted at Concord, California, for 
a transmission line. A. 

KANSAS CITY, KANS.—The estimate of the McLaughlin En- 
gineering Company for the construction of the new municipal light- 
ing plant shows that the cost will be $114,700, not including the 
expense of wiring the city or the right of way, which it is stated, 
will cost about $175,000. One 500, and one 1,000 kilowatt tur- 
bine are included in the estimate. 

TACOMA, WASH.—The city is planning to reconstruct its light- 
ing and power system to provide for the increased energy to be 
obtained from the Nisqually municipal power plant, estimated to 
be completed in July, 1912. A distributing system over the gravel 
prairie in this district is contemplated, reclaiming the territory by 
furnishing power for electric pumping plants. A. 

RAPID CITY, S. D.—The contract for the concrete foundation 
for the power house for the Dakota Power Company, has been let 
to the South Dakota Construction Company at an estimated cost 
of $6,000. The building will be one-story, 80 by 35 feet, with a two- 
story annex 26 by 26 and built of steel and reinforced concrete. $12,- 
000 will be expended for the building and $40,000 for equipment. C. 

NOBLESVILLE, IND.—The Noblesville Heat, Light & Power 
Company which recently purchased at receiver’s sale the White 
River Light & Power Company, will make use of some of the ma- 
chinery and sell the remainder for junk. The dam, which in its 
incomplete condition, cost about $100,000, will not be completed af 
present, if ever. The two companies formerly were competitors. S. 

ALTOONA, PA.—The Penn Central Light & Power Company 
has practically completed the merger with ten or twelve smaller 
Companies of Cambria County and has its plans about completed 
for entering the mining territory to furnish light and power. Dodge, 
Day & Zimmerman, of Philadelphia, are about ready to start the 
erection of the transmission lines to connect the Cambria mining 
fields with this city to furnish electrical power for their operation. 


ELECTRIC RAILWAYS. 
(Spectal Correspondence.) 

FARLEY, NEB.—S. G. Durant, of Omaha, Neb., is planning the 
construction of an interurban line to Luxemburg. C. 

MADISON, WIS.—Work on the construction of the line of the 
Chicago & Wisconsin Valley Railways Company will, it is said, 
start shortly, C. 

NIOTA, ILL.—The Quincy & Western Railway Company h 
been incorporated with a capital of $5,000 to construct a line to 
Quincy. C. 

HASTINGS, MINN.—A franchise has been granted to the In- 
terurban Construction Company, W. L. Sontagm, manager, to op- 
erate a trolley line. C. 

PACIFIC GROVE, CAL.—The Monterey & Pacific Grove Street 

ilway Company will extend its line from Nineteenth Street, Pa- 
cific Grove, to the Presidio of Monterey. 

SALEM, ORE.—The Hill system let the contract for the con- 
struction of an electric line to Albany to Guthrie & McDougal, and 
work will commence shortly on laying the rails. C. 

BUTTE, MONT.—The Anaconda Copper Company has placed an 
order with the General Electric Company for thirteen locomotives. 
These will increase the company’s facilities for handling ore. 

GARY, IND.—Construction will be started at once on the Gary, 
Hobart & Eastern Traction Line to link Gary and Hobart. Citi- 
zens of the latter place and farmers residing in the vicinity are 
financing the line. 

PHILADELPHIA, PA.—The Virginia Railway & Power Compa- 
ny Is negotiating for the purchase of the Roanoke and Lynchburg 
traction Properties from the American Railways Company at a 
Price which wil] give $1,500,000 profit to the latter in a year. 

CONCORD, CAL.—Traffic-manager Fish of the Oakland & An- 
tioch Electric Railway announces that trains will be running over 
the company’s lines to the town of Lafayette by October 1, 1911. A 
cas Service from Bay Point to Lafayette will*be inaugurated with 

e completion of the line to that place. 
MANILA, P. I—The much-desired Manila street railway exten- 
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sion of the new docks will be realized in a short time, according to a 
statement made by General Manager Graves, who announces that his 
company is ready to begin the extension work, which will be under- 
taken as soon as the Government gives its consent. 


HATTIESBURG, MISS.—The Hattiesburg Traction Company has 
been bought up by Henry L. Doherty & Company. It is reported 
that more than $250,000 will be spent during the next three years 
in improving traction facilities. C. Z. Stevens, present manager 
of the Hattiesburg Traction Company, will be retained as local man- 
ager. , 

SAN FRANCISCO, CAL.—Bondholders of the San Francisco 
& Napa Valley Railway have foreclosed upon the property, and will 
offer same at public auction here, October 30, to satisfy an issue 
of $1,500,000, and which, at forced sale, the property is estimated 
to bring. The company operates an electric line from Benicia to 
St. Helena, about thirty miles, and recent plans were for an ex- 
tension of the system to Calistoga. A. 

WILMINGTON, DEL.—The kentucky Southwestern Railway 
Light & Power Company with a capital of $1,750,000, has been char- 
tered by the State Department at Dover, Del. The incorporators 
are E. F. Wheaton and F. M. Shive, of Henderson, Ky., and Harry 
W. Davis, of Wilmington. The concern is empowered to engage 
in the construction and operation of railroads and utility systems 
outside this State. Davis is the resident Delaware director. 


LOS ANGELES, CAL.—The Pacific Electric Railway Company, 
of Los Angeles, has been incorporated with a capital stock of 
$100,000,000. This new company is composed of eight electric rail- 
ways radiating from Los Angeles as follows: Pacific Electric Com- 
pany, Los Angeles Interurban Railway Company, Los Angeles & 
Redondo Railway Company, San Bernardino Valley Traction Com- 
pany, Redlands Central Railway Company, San Bernardino Inter- 
urban Railway Company, Los Angeles Pacific Company and River- 
side & Arlington Railway Company. 

BLOOMSBURG, PA.—The Bloomsburg, Millville & Northern 
Electric Railway Company has been organized to take over the 
holdings of the defunct Bloomsburg & Millville Electric Railway, 
with the following officers: President, D. O. Coughlin, Wilkes- 
Barre; secretary, C. W. Miller, Bloomsburg: directors, Walter A. 
Hughes, West Berwick; Ellis Eves and William Masters, Millville: 
James C. Brown and C. W. Miller, Bloomsburg, and L. E. Waller, 
Wilkes-Barre. The company’s plan at present is to complete the 
line to Millville, Columbia County, part of which is already com- 
pleted, and to eventually extend the line to Eaglesmere, with a 
spur running up the Fishing Creek Valley. It is announced that 
Edison electric storage battery cars will be used in the operation 
of the road. 


TELEPHONE AND TELEGRAPH. 
(Special Correspondence.) ; . 


CHICKASHA, OKLA.—The Farmers Mutual Telephone Company 
has been chartered by A. H. Nelson and others. 


MOOSE LAKE, MINN.—The Kettle River Telephone associa- 
tion has been organized with Cornell Fossum as secretary. C. 


PECOS, TEX.—The Tri-State Telephone Company has pur- 
chased the holdings of the Barstow, Alpine & Stockton Telephone 
Company and will build extensions. -, 

SIOUX FALLS, S. D.—The Northwestern Telephone Exchange 
Company is planning the erection of an exchange. Architect Mat- 
thews, of St. Paul, is preparing the plans. C. 

ST. CLOUD, MINN.—The Northwestern Telephone Exchange 
Company has secured a site on Sixth avenue for the construction of 
an exchange. It has a frontage of 60 feet. C. 


ESCONDIDO, CAL.—The Escondido Mutual Company plans to 
install a system from this place to Oceanside, connecting with the 
lines of the Home Telephone Company. The work is estimated 
to cost $50,000. A. 

WEBSTER CITY, IOWA.—The Iowa Telephone Company has 
purchased the toll lines owned by the Martin Telephone Company 
of this city, comprising about 1,000 miles of wire located in this 
part of the state. The Iowa company takes possession of its new 
property at once. 

NORWOOD, MICH.—The Norwood Telephone Company has been 
fully organized, the equipment ordered and new poles are being 
put up to connect with the Charlevoix exchange of the Michigan 
State Telephone company. The officers are J. H. Bugbee, president; 
Frank E. Richardson, vice-president; James C. Chase, secretary, 
and treasurer; Amidon Stafford and Henry Brown, directors. 


EVANSVILLE, IND.—The People’s Telephone Company of 
Evansville has filed an application before the Board of Public Works 
for a twenty-five years’ franchise. The company proposes to give 
the city three per cent of the gross earnings and at the end of 
the twenty-five years to sell the plant to the city, to be operated 
as a municipal ownership plant. The company promises to instal] 
an automatic switchboard and give the following rates: Business 
houses, $4.00 a month; residences, $2.00 and $1.25, with a twenty- 
five cent increase after 6,000 phones have been installed. The com- 
pany agrees to establish an exchange in Evansville to connect with 
a.score or more Independent telephone companies in Southern In- 
diana and Illinois, all of which have signed a petition asking that 
such franchise be granted. S. 


—= — ee el ‘Ml 


660 | ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


ELECTRICAL SECURITIES. 


The general decline, which began early in August, has contin- 
ued, and a number of securities touched new low points for the year. 
Troubles abroad seem to have been the chief factors contributing to 
the drop in prices. . 

| The annual meeting of the stockholders of the Interborough 
Rapid Transit Company will be held on Wednesday, September 27, 
1911, at 12 o’clock, noon, at the company’s office, 165 Broadway, New 
York City. Stock transfer books will be closed from September 15 
until September 28, 1911. 

.Brooks & Company, New York City, are offering $35,000 United 
Service Company preferred stock with twenty per cent bonus of com- 
mon stock at forty-nine and one-quarter (par $50), to yield over six 
per cent. The company controls public-utility concerns in Ohio and 
Pennsylvania. The capital liabilities consist of $268,000 six-per-cent 
preferred, $575,000 common, and $285,000 bonds of subsidiary com- 
panies. 

The Merchants’ Loan & Trust Company, as trustee, has pur- 
ehased for Chicago Railways sinking fund at an average of ninety- 
one and one-half $273,000 par value of the company’s consolidated 
and sinking fund, twenty-year four-per-cent and five-per-cent bonds, 
series C, under the provision requiring expenditures of $25,000 an- 
nually in their retirement. The company's net obligation on their 
account becomes reduced that amount to $2,458,273. Interest ad- 
vances from four per cent to five per cent after February 1 next. 


DIVIDENDS. 

Canadian General Electric Company; common quarterly divi- 
dend of one and three-quarters per cent, payable October 2; preferred 
semi-annual dividend of three and one-half per cent, payable Octo- 
ber 2. 

Capital Traction Company; a quarterly dividend of one and 
one-half per cent. 

Chicago City Railways; regular quarterly dividend of two and 
one-half per cent, payable September 30 to stockholders of record 
September 19. 

Duluth Edison Electric Company: preferred quarterly dividend 
of one and one-half per cent, payable October 1. 

Lake Shore Electric Railway Company; preferred quarterly 
dividend of one and one-half per cent, payable September 20. 

New York Edison Company; quarterly dividend of one and one- 
half per cent, payable September 14. 


New York State Railways Company; regular quarterly divi- 


dends of one and one-quarter per cent on the preferred stock and 
one and one-half per cent on the common stock, payable October 2 to 
stockholders of record September 23. 


CLOSING BID PRICES FOR ELECTRICAL SECURITIES ON THE LEADING EX- 
CHANGES AS COMPARED WITH THE PREVIOUS WEEK. 


NEW YORK. 
Sept. 18 Sept. 11 
Allis-Chalmers ‘comrmon..-............ a cafes ratte dca es ai hae age Re ope 614 6 
Allis-Chalmers preferred.......... ccc cc ccc cece ce cccvccucceeue 17% 17 
Amalgamated Copper ........cc ccc cece cc eee cece tev ceuseccuacus BT% 55% 
American Telegraph & Cable......... ccc cece ccc cece ven eeccee $7834 783k 
American Telephone & Telegraph...........ccccccccccccccccce 135%, 1315% 
Brooklyn Rapid Transit.......... 0c. ccc ccecceccecceccecencauues 13% 3% 
General Electric. ss srneds vue weenie i ys east tel sae ee Bah ous Pea 150 150 
Interborough-Metropolitan common..........cccccecccee wees 14% 4 
Interborough-Metropolitan preferred..............ceccecceee, 425, 41% 
Kings County Electric... 0... 0c cece cee cc nenon no 129 29 
Mackay Companies (Postal Telegraph and Cables) common 82 8144 
Mackay Companies (Postal Telegraph and Cables) preferred 73 72 
Manhattan Elevated........... 0. cc cece ccc cccncecetecccccceece 134% 
Metropolitan Street Railway...... 0... ccc ec ccc cec cece ccees *18 "18 
ew York & New Jersey Telephone............cccccccecccee 103 103 
Pacific Telephone & Telegraph...........ccc ccc ccc cc ceceee ee, 37 36% 
United States Steel common................0..c00000c celle 68 67% 
United States Steel preferred...... useen lll. 114% 114% 
MW CGlemn. LI e e E tia ceotny ¢ dine cara yew obs hi oacacgcomene cas, bon 16% 4 
Westinghouse common ............eeseeeeeereeecee elle, 62. 641% 
Westinghouse preferred losoose eee cele lll, 110% 110% 
*Last price quoted. 
BOSTON. 
Sept. 18 Sept. 11 
American Telephone & Telegraph............ 
Edison Elec. Tluminating o ee t ne 


General Electric 


Fe a E EEEE E E E E E E A 1 
Massachusetts Electric COTTON 3 ig aw ie anos wee dial Ware ween eae da 
Massachusetts Electric PROlOPKed yo... aciew ig wai <i eaacdna clea RR - RAG 
New England PELOTON G isis guety bie ar aeea ah aie a a eh 147 145% 
Western Tel. & Tel. COMMON oe ise sevsigs6 i os oad os eek, FARO 1614 i6 
Western Tel, & Tel. preferred. IUII gee 97 


Sept. 18 Sept. 11 


e T a T ve ee Oe E a a 14 
Electrie Company of America... S 1% ae 


eclrle Storage Rattery common... eee 513 K 
Electrie Storage Battery preferred.. TEN a 
Philadel hi F Ea A AE EA E FEES EE i a ai a aE A OSES iaa ES e ee « 4 52% 
hil; PIA TPAC UI C ec esanera paa ea 161 1634 
Philadelphia PO DPA Ste esca weds oat tcneccec a as Oi; 
Cages Traction (ex dividend)... o g3 8514 

; on raction aE evra tes Lapin ate th gel hg CN eee co eee Y wt ode 

Eth CRRA gle Ua ald GG dee ee aR SR au Ream ang 4054 50 

E 
CHICAGO. 
ra _ . S : 

ee oe Railways common........... asic eae 

Heago Elevated Railways preferred............0000 00000 SS g 
Chicago tailways, Serle 1 aoe deeiode ockoucct. cl an a 
Chicago Railways, Series 2.00000 000000000000 000 terere 29 ao 
Chicago SUPWAY aa Dek a depen ay a na nae ole ee “daz 5 y 
Cete TGLOMMONE: weee a. ean a scars cok ee ee 17 te 

Commonwealth Edison anus coca. ee Re ee i aa 
National Carbon common aia ese ea Wiehe ee oe ian aoe 

National Carbon PEMIPERCUL cy rece ck en ee ie te 
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PERSONAL MENTION. 


BION J. ARNOLD has been retained by the City of San 
Francisco, Cal., to investigate the street-railway situation there. 

THOMAS A. EDISON, with his family, sailed for America, 
September 19. He has been motoring in` Europe for some time. 


THOMAS A. REYNOLDS, of the National City Bank, of New 
York City, has been elected secretary of the Chicago Elevated Rail- 
ways Company. 

A. M. BUCK, formerly head of the electrical department of the 
Clarkson School of Technology, has joined the faculty of the Elec- 
tric Railway Department of the University of Illinois. 


THOMAS FOULKES, a retired electrical engineer and con- 
tractor of Los Angeles, Cal., formerly connected with the municipal 
lighting plant at Pasadena, has been appointed a member of the 
Board of Public Utilities of Los Angeles. 


D. C. BARNES, formerly manager of the Stone & Webster 
interests at Pawtucket, R. I., has been appointed manager, for the 
same company, of the Everett Railway, Light & Water Company and 
the Seattle-Everett Traction Company, Everett, Wash., succeeding 
W. I. Sturtevant. 


S. HYAM GLUCROFT has resigned his position in charge of the 
illuminating engineering department of the Wilmington & Phila- 
delphia Traction Company, to accept a similar position with the 
General Illuminating Company of New York. Mr. Glucroft will 
also manage the sales department. 


H. W. DEININGER, formerly the Iowa representative of the 
Globe Machinery & Supply Company, has accepted the position of 
general manager of the Sac City Electric Company, of Sac City, 
Iowa. Mr. Deininger succeeds R. W. Richardson, who goes with 
H. M. Byllesby & Company. 


PUTNAM A. BATES has been appointed to direct the exhibits 
relating to the application of engineering to farm operations and 
land development in the American Land and Irrigation Exposition, 
which is to be held at Madison Square Garden, New York City, 
November 3 to 12. Mr. Bates will endeavor to bring out the impor- 
tance of applying engineering to agriculture. 


_ F. C. FOSTER, manager of the Pittsburg office of the Buckeye 
Electric Company, seems ambitious to become the aviator of the 
electrical industry. At the convention of the Pennsylvania Electric 
Section he made a balloon ascension at Lake Conneaut, reaching 
an altitude of sixty-four hundred feet and covering a distance of 
over thirty miles before landing near Meadville, Pa. 


CHARLES H. JUMPER, chemical engineer of Boston, Mass., 
will act as assistant to D. T. Randall in the centralized testing de- 
partment which has recently been organized under Mr. Randall's 
direction by Arthur D. Little, Incorporated. Mr. Jumper has had 
several years’ experience in both the chemical and engineering di- 
visions in the company, from which he is detailed. This was pre- 
ceded by service in the testing departments of the Pennsylvania 
and Union Pacific railroads. 

J. G. HENNINGER, illuminating engineer, Nationa] Electric 
Lamp Association, will deliver a lecture before the Electrical Vehicle 
Association of America, which holds its annual convention in New 
York City, October 10. His paper will cover the illumination of pub- 
lic and private garages, and also touch on the lighting of automo- 
bile sales rooms, etc. As there is little information on such mat- 
ters, Mr. Henninger's lecture will no doubt prove of much interest 
and value to automobile men. 


OBITUARY. 


ERICH N. NIEMANN, who was connected with the Engineering 
Service Company, of Pittsburgh, Pa., died at Columbia Hospital, 
Pittsburgh, on September 14. Interment was at Springville, N. Y. 


WILLIAM WICKENSON, who was chief electrician of the 
steamship Great Eastern when she laid the first Atlantic cable, died 
recently at his home in Revere, Mass. He was the inventor of sev- 
eral devices used in ocean cables. He was seventy years old. 


SAMANTHA F. BRENIHOLTZ, who was chief telegraph opera- 
tor at Gettysburg while the famous battle was in progress, sending 
many War Department dispatches, is dead at Waynesboro, Penn., 
at the age of seventy-five. She had been a school teacher at Waynes: 
boro since the war, but was ill for several years with paralysis. 


JAMES CHRISTIE, well known in the mechanical engineering 
field, died suddenly on August 24, at his home in Philadelphia, Pa. 
Mr. Christie was connected with a number of engineering societies, 
and has been prominent in the work of the American Society for 
Testing Materials since its organization. He was vice-president of 
the Franklin Institute at the time of his death, and held the office 
of vice-president of the American Society of Mechanical Engineers, 
between the vears 1902 and 1904. 


L. E. ESCHBACHER, formerly vice-director of the International 
Bureau of Telegraphs at Basel, Switzerland, died on August 11, at 
the age of seventy-nine. Mr. Eschbacher spent many years in the 
telegraph service in France and Algeria, and afterwards held several 
official positions under the French Government. He was appointed 
secretary of the International Telegraph Bureau at Berne in 1885, 
and took a prominent part in international telegraph conferences 
at various times. He retired in 19035. 


September 23, 1911 


LEGAL NOTES. 


STOCKHOLDER LIABILITY DECISION.—In a case brought 
by T. E. Grady, receiver for the Yakima (Wash.) Improvement 
Company against A. B. Graham for payments on an unpaid stock 
subscription, the Supreme Court reverses a decision of the lower 
court, in the same case, and holds that when bonds are issued by 
a corporation and it is stipulated that the stockholders cannot be 
held either for the principal or the interest, suit cannot be brought 
against a stockholder to force him to pay on an unpaid subscription. 
The Yakima Improvement Company, incorporated for $1,000,000, 
installed a lighting plant at North Yakima, Wash., bonds being 
issued to pay for same, and the plant failing to be successful, the 
company borrowed five per cent on $213,200 worth of stock from 
Mr. Graham, $202.540 remaining due. When the receiver was ap- 
pointed suit was brought te recover from stockholders, and the 

lower court awarded a verdict of $10,000 against Mr. Graham. 


DUTY OB TELEPHONE COMPANY TO KEEP THINGS IN 
WORKING ORDER.—The Court of- Appeals of Georgia holds that 
a public telephone company is under the duty of using ordinary 
care and diligence to afford the usual means of intercommunication 
to its subscribers. Telephone companies in respect to this duty 
stand very much on the same footing with telegraph companies, 
though the particular modus operandi of transmitting the message 
is somewhat different. Telephone companies are under the duty 
of furnishing to their subscribers reasonably prompt and efficient 


‘service in the way of giving them connection with other subscribers. 


Of course, in considering the actual amount of diligence required, 
the delicacy of the instrumentalities involved and the difficulty of 
keeping them in repair and in perfect working order must 
be considered; and it may be said that a telephone com- 
pany is held to only ordinary diligence in keeping its 
plants, instruments, etc, in working order for the pur- 
pose of facilitating conversations between its subscribers. AS 
a part of the duties resting upon them, they should employ at 
the central office an adequacy of competent operators for such rea- 
sonable office hours as may be established, and, if night service is 
afforded, they. are bound to use ordinary diligence in respect to 
the signals employed to give notice to the operator that some one 
is calling, and the operator must use ordinary diligence in answer- 
ing the signal—Gleason vs. Southern Bell Telephone & Telegraph 
Company, 71 S. E. R. 747. 

DUTIES AND LIABILITIES OF ELECTRIC COMPANIES.— 
A corporation which, in the conduct of its business, employs a wire 
charged with a dangerous current of electricity, liable, if it should 
come in contact with the wires of another corporation, to cause 


injury to employes of the latter while engaged in the performance 


of their duties, owes to such employes not only the duty of ob- 
serving ordinary diligence to prevent such contact, but also the duty 
of inspection for the purpose of discovering and discontinuing such 
contact. An electric light company, engaged in conveying electri- 
city by overhead wires over the streets of a city, is under the duty 
of Keeping its wires so insulated as at all times to prevent, or at 
least to guard against, the effect of objects coming in contact with 
them, regardless of the cause which brings about the contact. An 
electric light company, which is negligent in not having its wires 
Properly insulated, cannot, if injury results therefrom, relieve it- 
Self from the consequences of its own fault by showing that a tele- 
Phone company has also been negligent in failing to take sufficient 
Precautions to guard against possible contact of the wires of the 
two companies. An employe of a telephone company, who, while 
engaged in the performance of his duties, is injured by an electric 
Current set in motion by contact of wires of the telephone com- 
pany with wires of another corporation, is not, as related to the 
latter corporation, a trespasser; and the degree of diligence due 
by the latter corporation to the employees of the telephone com- 
pany ìs the same as extends to all other persons lawfully using the 
Streets—that of ordinary diligence——Court of Appeals of Georgia, 
in Trammell vs. Columbus Railroad Company, 70 S. E. 892. 


NEW INCORPORATIONS. 

HARDY, ARK.—The Hardy Switchboard Company has been 
organized by T. C. Phillips and others. 

MONTREAL, CAN.—The Imperial Wire & Cable Company, Ltd., 
has been incorporated with a capital of $5,000,000. 

NEW YORK, N. Y.—Silverman Brothers Electrical Company 
has been incorporated by A. A. Feinberg. Mayer Silverman, Thomas 
S. Bonfiglio and Jourmire Silverman. The capital is $2,100. 

i NEW YORK, N. Y.—The Multiple Storage Battery Company has 
een incorporated with a capital of $50,000 to manufacture electrical 
goods. The incorporators are Charles W. Schadler, R. K. McGoni- 
gal and Paul A. Rehr. 

WEST BRIGHTON, N. Y.—The W. D. Taylor Company was re- 
cently incorporated with a capital of $2.000 to do electrical work. 
The incorporators are York & York, William D. Taylor, John W. 
Taylor and Thomas McCaughey. 

SAN FRANCISCO, CAL.—The West Sacramento Electric Com- 
pany has been organized for the purchase of power plant sites, 
waterpower rights, street railway franchises, telephone and tele- 
graph franchises in Sacramento, Yolo and Solano Counties. The 
ir ae is to have a capital stock issue of $100,000, divided into 

000 shares of .$100 each. The incorporators and directors are 
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Benjamin P. Lilienthal, Herbert W. Furlong, William Herlitz, Thomas 
T. Gregory and Council J. Goddell. 


FOREIGN TRADE OPPORTUNITIES. | 


(From Daily Consular and Trade Reports, issued by the Bureau 
of Manufactures, Washington, D. C. In replying to the Bureau for in- 
formation mention file number.) 

NO. 7303. ELECTRIC TRAMWAY AND LIGHTING SYSTEMS.— 
The representative of a foreign government, who is now in the Uni- 
ted States, writes to the Bureau of Manufactures that a municipality 
in his home country, having with its suburbs a population of about. 
109,000, has decided to built electric tramways and to establish an. 
electric lighting system. Further particulars can be obtained by in- 


terested American manufacturers by addressing the municipal offi-. 


cers. 


; NO. 7264. ELECTRICAL APPARATUS AND MACHINERY.— 
An American consular officer in the Far East reports that a water- 
power electric company has recently been incorporated in his dis. 


trict. According to the prospectus the capital of the company will 
be $10,000,000. It will furnish 86,000 horsepower to a city at the rate 
of seven-tenths cent per kilowatt-hour. American manufacturers of 
electrical apparatus might find it profitable to get in touch with this 
concern. 


-NO. 7318. MACHINERY, MOTORS, TOOLS, ETC.—An electri- 
cal engineer in the United. States writes to the Bureau of Manufac- 
tures that his brother, located in Turkey, is an extensive jobber 
of machinery and supplies and is at present handling almost exclu- 
sively English goods, not having become familiar with American 


products of this nature. He writes that it would be to the interest of 


American manufacturers of agricultural implements, electrical dyna- 
mos, motors and appliances, ice-making machinery, flour-mill ma- 
chinery, machine tools, etc., to send their catalogues and price lists, 
Correspondence may be in English, and prices and discounts should 
be stated either f. o. b. New York or destination. Terms net cash. 
He is particularly interested in ice-making and flour-mill machinery, 
and is contemplating the installation of an ice plant in the immedi- 


ate future. 
NEW PUBLICATIONS. 


DATA ON ELECTRIC SIGNS.—The booklet published under 
this title was compiled by the Committee on Electric Advertising, 
Commercial Section, National Electric Light Association. As desig: 
nated in the preface, the publication was designed to give non-tech- 
nical employees of central stations the fundamental facts upon 
which good sign practice is based. The question is taken up from 
the first principles, and wiring diagrams, designs and numerous 
photographs have been reproduced to make clear the various points 
discussed. 


RESPONSIBILITY OF ELECTRICAL ENGINEERS.—On June 
27, H. M. Byllesby delivered an address befofe the American Insti- 


v 


‘tute of Eiectrical Engineers on the subject, “Tae Responsibilities of 


Electrical Engineers in Making Appraisals.” This has now been 
reprinted in bookiet form. The publication takes up the question 
of rates, the relations of the central station to the Public Service 
Commission, the public and the capitalist, and deals with the mat- 
ters of profits and estimates. A number of other interesting phaseg 
are considered, and a consideration of the responsibility of engineerg 
entrusted with the matter of making appraisals is especially urged, 


STANDARDIZATION RULES.—The Standardization Rules of 
the American Institute of Electrical Engineers, as revised by the 
Standardization Committee of the Institute and approved by the 
Board of Directors at the 1911 Convention, have been published in 
book form. The rules are compiled in a very convenient manner 
and the completeness with which the matter is treated need hardly 
be commented on. For purposes of reference the book has been 
divided into five general sections: (1) definitions and technical data; 
(2) performance specifications and tests; (3) voltages and frequen- 


cies; (4) general recommendations; (5) appendices and tabular data, 


For convenience in making notes, blank pages have been inserted be- 
tween the reading pages. Paper-covered copies of the publication 
have been prepared which sell at ten cents, with a discount on 
quantities. With a cloth cover the selling price is twenty-five 


cents net. 
PROPOSALS. 


WIRING.—The office of Supervising Architect, Washington, D. 
C., will receive sealed bids until October 11, for the construction 
complete (including plumbing, gas piping, heating apparatus, elec- 
tric conduits and wiring and lighting fixtures), of the United States 
postoffice at Newberry, S. C., in accordance with drawings anà 
specifications, copies of which may be obtained from the custodian 
at Newberry, S. C., or at the Supervising Architect’s office. 


NAVAL SUPPLIES.—The Navy Department, Bureau of Sup- 
plies and Accounts, Washington, D. C., will receive bids on the 
material listed below up to the dates as given: 


Delivery at Schedule 
O. 


Date. Material. Quantity. Navy Yard. No 
Oct. 10 Conductor, stranded.... Miscellaneous Washington, D. C.....3929 
Oct. 19 Cord, | p, cotton-cvd.5,000 feet..... Washington, D. C..... 3932 
Oct. 10 Supplies, electrical..... Miscellaneous Washington, D. C.....3932 
Oct. 10 Tape, insulating, cotton100 pounds.... Washington, D. C..... 3952 
Oct. 10 Wire, copper........... 1,300 pounds...Pearl Harbor, T. H....3928 


In sending applications for bids the schedule number should 
be mentioned. 
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INDUSTRIAL ITEMS. 


THE TERRY STEAM TURBINE COMPANY, a ee 
is issuing a catalog on the subject of Terry UEN g bien 
which are now being installed by many amo a pee 
plants. Several ilustrations of the turbine are included. 

MAC GOVERN, ARCHER & COMPANY, New York, N. Y., a 
in their September catalog a large amount of a E 
ery, which is in good condition and ready for immediate Saipn ent 
A large part of the machinery included in the list has never been 
in use. 

THE ELECTRIC CONTROLLER & MANUFACTURING COM- 
PANY, Cleveland, O., has published in the September number of 
Common Sense a descriptive article on the E. C. & M. motor starters 
as arranged for dynamic braking. The idea and application are 
very fully explained. 


THE MINNEAPOLIS STEEL & MACHINERY COMPANY, Min- 
neapolis, Minn., lists a line of material of interest to power plant 
operators and users of machinery, in its August-September mechan- 
ical stock list. The company deals in practically everything in the 
line of power plants, designing complete installations where this is 

sired. 

i THE WESTINGHOUSE ELECTRIC & MANUFACTURING 
COMPANY, Pittsburgh, Pa., has been awarded a contract by the 
Bureau of Insular Affairs for electrical equipment to be used by 
the Porto Rico irrigation service at Guayama, Porto Rico. This 
contract includes the following equipment of electrical apparatus: 
One three-phase, 2,000-volt, sixty-cycle, 700-kilovolt-ampere alter- 
nator which will be driven by a 1,000-horsepower Penton waterwheel; 
nine transformers with an aggregate capacity of of 1,500 volt-am- 
peres and the necessary switchboard and protective apparatus for 
the 2,200-volt transmission line and sub-station. The present plans 
include a duplication of this order later on, thus doubling the ca- 
pacity of the irrigation plant, in the event that the irrigation project 
proves satisfactory, and a new field for electric power will be opened 
in Porto Rico. Among other recent foreign orders received by the 
Westinghouse Electric & Manufacturing Company is one from 
Walter Brothers, Rio de Janeiro, Brazil, for two double motor 
equipments of 101-B Westinghouse motors with K-16-A control. 


THE DE LAVAL STEAM TURBINE COMPANY, Trenton, N. J., 
has reprinted an article on “Comparative Tests of Large Engine and 
Turbine Driven Centrifugal Pumps,” by Francis Head, which 
recently appeared in one of the technical journals and has been 
reprinted by the company. The tests were made at the Torresdale 
Filter Plant of Philadelphia, and show the economy developed by the 
turbine pump to have been 104,000,000 foot-pounds of work per thou- 
sand pounds of steam, not crediting the pump with the head lost in 
the condenser and power consumed by condenser. “Steam Turbine 
Centrifugal Pumps and Other Centrifugal Machinery” is the title 
of a thirty-two-page booklet or album, issued by the same company, 
illustrating and describing briefly the several lines of machinery 
manufactured by it, including single-stage turbines for driving ma- 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


‘tors, fans, 


Vol. 59—No. 18 


: multi-stage 
chinery of all kinds and for rope and ben ram ent ata: 
impulse turbines with gears for driving larg lon aec me 
centrifugal pumps and other moderate or ow-Sp 
chinery; malti-stage impulse turbines without gears in large $ e 
for direct connection to high-speed alternators; motor e s 
driven centrifugal pumps for all services and heads; multi-8 pe 
centrifugal air compressors and DeLaval speed-reduction gears for 
various services. 

THE GENERAL ELECTRIC COMPANY, Schenectady, N. Y., 
has just issued bulletin No. 4878, which is devoted to cloth pinions. 
This remarkable and somewhat radical form of machine element 
is offered for a wide variety of application in mechanical transmis- 
sion of power where, because of noise or for other reasons, the mesh- 
ing of metallic pinions, with metallic gears is impracticable or un- 
desirable. The advantages claimed for these pinions are great tooth 
strength, noiseless operation, freedom from damage by exposure 
to dampness, dryness, or temperature changes, elasticity of teeth, 
self-lubrication and long life. These pinions are made in various 
styles and sizes which are illustrated in the publication. Bulletin 
No. 4869, just issued by the General Electric Company, is devoted 
to motor drive for the printing and allied trades. The advantages 
to be derived from motor drive in this industry are the improved 
plant location made possible by the use of centralization power, 
reliability, speed variation and control, economy of space, increased 
production, economy of power, and, what is exceedingly important 
in the printing trade, cleanliness. The publication illustrates motors 
and the necessary controllers, for both direct and alternating-cur- 
rent circuits, and applicable to job and cylinder presses of all sizes 


and kinds, and in stitching, perforating, cutting, numbering, fold- 
ing and punching machines. 


DATES AHEAD. 


Illuminating Engineering Society. Annual convention, Chicago, 
Ill., September 25-28. 


National Conservation Congress, Kansas City, Mo., September 
25, 26 and 27. 

Georgia Section of the National Electric Light Association. An- 
nual convention, Columbia, Ga., September 26 and 27. 

National Association of Cotton Manufacturers. Semi-annual 
meeting, Equinox House, Manchester, Vt., September 27-30. 

American Electric Railway Association and affiliated associa- 
tions. Annual convention, Atlantic City, N. J., October 9-13. 

New York Electrical Exposition, New Grand Central Palace, 
New York, N. Y., October 11-21. , 

Denver Electric Show. Denver, Colo., October 14-21. 


PE named of the Rejuvenated Sons of Jove. Denver, Colo., October 


American Mining Congress. 
cago, Ill., October 24-28. 

Association of Railway Electrical Engineers. 
tion, La Salle Hotel, Chicago, November 6-10. 


National Electric Light Association. Next annual convention, 
Seattle, Wash., June 10-14, 1912. 


Fourteenth annual meeting, Chi- 


Annual conven- 


RECORD OF ELECTRICAL PATENTS. 


Issued (United States Patent Office) September 12, 1911. 


1,002,820. ELECTRIC ALARM. Peabody A. Brown, Denver, Colo. 
Filed Feb. 5, 1909. Combined with a compressed-air signal is 
a pair of solenoids for controlling the passage of air thereto, 
an electromagnetic relay for alternately closing the circuit 
through the two solenoids, and means actuated by each sole- 
noid when energized to break the circuit of the energized sole- 
noid, thus leaving both solenoids normally de-energized. 

1,002,831. SPEED-LIMITING DEVICE. Henry F. Elshoff, Nor- 
wood, Ohio, assignor to Allis‘Chambers Co. Filed April 20, 
1908. A rotating shaft is provided with a centrifugal device 


which opens the switch in an electric circuit when the speed is 
exceeded. 


1,002,882. SOUND-CONDUCTING ATTACHMENT FOR TELE- 
PHONE RECEIVERS. Charles H. Gatchell, Boston, Mass. Filed 
June 24, 1909. Renewed July 22, 1911. A plate can be hooked 
over and clamped to a receiver. From its center leads a sound 
tube which is extended through a flexible tube with an ear-piece 
at its end. 

1,002.837. INDUCTION MOTOR. Alexander M. Gray, Milwaukee, 
Wis., assignor to Allis-Chambers Co. Filed Nov. 13, 1908. The 
squirrel-cage rotor has a high-resistance ring connecting the 
ends of its bars, a low-resistance end plate, and automatic means 
for connecting the latter to corresponding ends of the bars ata 
predetermined speed. 

1,002,843. ELECTRIC FURNACE. Alois Helfenstein, Vienna, Aus- 
tria-Hungary. Filed Nov. 16, 1909. Renewe@ July 26, 1911. 
Has a number of separate vertical sections, each adapted to 
work as an independent melting hearth, an electrode disposed in 
each section, and a single bottom electrode serving as common 
bottom electrode for all the sections. 


1.002,850. INDUCTION MOTOR. John L. Johnson, Milwaukee, 
Wis., assignor to Allis-Chalmers Co. Filed Feb. 14, 1910. A 
squirrel-cage rotor has a conducting ring comprising a number 
of annular members at each end of the rotor for short-circuiting 
the bars, and means for causing a relative motion between the 
annular members to wedge the bars. 

1,002,855. CIRCUIT-BREAKER. William J. Lietzenmayer, Web- 
ster, N. Y., assignor to Allis-Chalmers Co., and Bullock Electric 
Manufacturing Co. Filed April 15, 1907. Comprises a fixed 
contact, a rotatable member carrying a contact, a reciprocable 
arm arranged to rotate the member positively always in the 
same direction to bring the two contacts into and out of en- 
gagement, and an overload magnet for controlling the disen- 
gagement of the contacts. 

1,002,878. PARTY-LINE TELEPHONE SYSTEM. Sidney A. South- 
er, Chicago, Ill., assignor to Homer Roberts Telephone Co., Chi- 
cago, Ill. Filed Oct. 22, 1908. Includes a selecting system witb 
a relay magnet in one of the main line wires, a condenser ar 
ranged in the shunt extending across the winding of the magnet, 
a pair of branch telephone lines bridged on the main line. and 
contacts controlled by the armature of the relay, whereby one 
of the branch lines is held open whenever the relay magnet is 
energized. 

1,002,882. ELECTROLYTIC APPARATUS. Wilfred Bertram 
Thorpe, Balham, London, England. Filed Aug. 18, 1909. There 
are connected across the circuit two electrolytic cells, one being 
a registering cell and the other an absorption cell. 

1.002.886 and 1.002.887. MAKE-AND-BREAK MECHANISM FOR 
ELECTRICAL C..aCUITS. Jacob Walter, Natrona, Pa.. assignor 
of one-half to John A. Walter. Natrona, Pa. Filed Feb. 14 an 


September 23,1911 


April 7, 1910. The circuit controller for a photographic printing 
machine has a clockwork-operated contact disk which engages 
an adjustable contact and thus permits of opening and closing 
the lamp circuit for variable intervals. 

1,002,891. TELEPHONE SYSTEM. Charles S. Winston, Chicago, 
Ill., assignor to Kellogg Switchboard & Supply Co., Chicago, 
Ill. Filed Nov. 22, 1907. Relates to a special interconnection of 
the cut-off and differential line relays in an exchange. 

1,002,908. SOUND-RECEIVING DEVICE. Sidney M. Davison, Cam- 
bridge, Mass. Filed June 5, 1909. Renewed May 25, 1910. A 
sound-proof and partly evacuated casing containing a micro- 
phone is secured to the submerged hull of a ship. 

1,002,936. TELEPHONE ATTACHMENT. Roy E. Southwick, Los 
Angeles, Cal. Filed Sept. 6, 1910. The base of a desk set has 
a double cover, the upper one forming a dome-shaped bell which 
is spaced apart from the closed cover underneath. Within the 
latter is the bell ringing magnet. 

1,002,949. STARTING DEVICE FOR INTERNAL-COMBUSTION 
MOTORS. Fred T. Wiley, Boston, Mass. Filed Aug. 3, 1909. A 
source of compressed air is connected to the cylinders through 
an electrically controlled valve. 

1,002,977. ELECTRIC WATER-HEATER. Charles O. Farrington 
and Hiram M. Hill, Dallas, Tex. Filed Nov. 8, 1910. Between 
an outer cylindrical casing and an insulating jacket within it is 
a resistance coil with its terminals connected through a plug 
to a cord and attachment plug. . 

1,002,988. TROLLEY-CATCHER. Frederick W. Geoghegan, Van- 


Ne 7, 


1,002,878.-SELECTIVE PARTY-LINE SYSTEM. 


couver, B. C., Canada. Filed June 27, 1910. To the trolley rope 
is fastened a weight that is held from dropping by an electrical- 
ly controlled latch. If the trolley wheel leaves the wire, a cross- 
arm on the trolley pole engages it, thus closing the circuit 
through the release magnet and opening the catch. = 
1,002,988. METHOD OF UTILIZING THE GASES RESULT 
FROM REDUCTION OPERATIONS CARRIED OUT IN ELEC- 
TRIC FURNACES, AND ELECTRIC FURNACES FOR CARRY- 
ING OUT THE SAME. Alois Helfenstein, Vienna, Austria- 
Hungary. Filed Nov. 16, 1909. Renewed July 25, 1911. The 
furnace has a large hearth so that the charge forms a conical 
mound surrounding the upper electrode. Around this mound are 
collected the gases set free. Air is admitted thereto so as to 
consume the gases and thus preliminarily heat the charge. 


1,002,989. ELECTROLYTIC CELL. William S. Heltzen, Davis, W. 
Va. Filed May 25, 1910. Within the cell are horizontal plates 
With vertical flanges. Current passes through a removable dia- 
phragm. 

1,002,996. ELECTRIC CUT-OUT. George A. Jordan, New York, N. 
Y., assignor of one-third to William H. Jordan and one-third to 
Christopher C. Jordan, Brooklyn, N. Y. Filed Feb. 15, 1910. An 
inclosed knife switch has an inclined wall in the front of the 
casing through a swiyeled opening in which passes a jointed 
operated rod connected to the top of the blade and arranged to 

ang downward when the switch has been pulled open. 


1,003,009. FIRE ALARM. Edwin Riemann, Goldfield, Nev. Filed 
March 13, 1911. Within a tubular casing is a metallic contact 
plate, on both Sides of which is a fusible insulating sheath, and 
Clasped over this ig a spring contact connected to the other side 
of the alarm circuit. 


1,003,035. VEHICLE BRAKING SYSTEM. William Cooper, Wil- 
kinsburg, Pa., assignor to Westinghouse Air Brake Co. Filed 
Oct. 3, 1905. “Renewed Dec. 14, 1908. An air-brake system for 
electric cars has an electrically controlled release valve, which 
is actuated by the operation of an emergency application valve. 

1,003,041, ELECTROLYTIC PROCESS OF TREATING ALKALINE 
FOMPOUNDS. Ernst G. Ekstrom, Los Angeles, Cal. Filed Dec. 
7, 1910. The process of manufacturing alkaline hydroxides and 
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their derivatives consists in the electrolysis of a solution of a e 
complex, alkali-fluorine compound, such as sodium fluosilicate, 
between a carbon anode and a metallic cathode, such as mer- 
cury. 


1,003,044. CIRCUIT-INTERRUPTER. Ford W. Harris, Wilkinsburg, 
Pa., assignor to Westinghouse Electric & Manufacturing Co., 
East Pittsburg, Pa. Fiied May 9, 1908. Consists of a horizontal- 
ly fulcrumed operating lever connected at one end by a link to 
the movable contact member and on the other side to an elec- 
tromagnetically controlled latch. 


1,003,067. SIGNALING. Donald Robertson, Oakland, Cal. Filed 
Sept. 9, 1907. The operating lever of a vessel’s whistle is con- 
nected to a switch in the searchlight circuit, so that the latter 
may be thrown on simultaneously with the blowing of the 
whistle. 


1,003,092. METHOD OF ELECTROLYZING NICKEL-SULPHATE 
SOLUTIONS. Herbert H. Dow, Midland, Mich., and Walter $S. 
Gates and Arthur E. Schaefer, Worthington, Ontario, Canada, 
assignors to Ontario Nickel Co., Limited, Worthington, Canada. 
Filed April 11, 1907. Consists in electrolyzing a solution of 
such sulphate, agitating the resulting acid electrolyte with an 
excess of basic nickel precipitate apart from the electrolytic 
cell for the purpose of refining and reducing the nickel, settling 
the mixture thus formed, and then returning the supernatant 
neutral electrolyte to such cell to be further electrolyzed. 

1,003,111. ELECTRIC SWITCH. Jakob Peter Jakobsen and Hans 
Frederik Jensen, Copenhagen, Denmark. Filed Aug. 1, 1910. A 
tumbler lever acting through a spring opens and closes the 
switch. 

1,003,143. ELECTRIC SIGNALING APPARATUS. Louis P. Locke, 
Victor, N. Y. Filed Aug. 30, 1910. The controlling means is 
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1,003,196— FIRE ALARM. 


connected in series with the source of current, between the 
source and the track-rails, so as to be unaffected by a short- 
circuit across the rails, but to respond to an interruption in the 
current due to a break in the track-circuit. The control oper- 
ates when de-energized by such break, to throw the signal to 
danger position, and being irresponsive to a renewal of the 
current so as to hold the signal in danger position until reset 
by extraneous means. 


1,003,145. ELECTRIC CONTACTS UNDER CARPETS AND THE 
LIKE FOR ALARM-SIGNALS AND OTHER PURPOSES. Fer- 
nand Marmion, Paris, France. Filed June 24, 1910. A pair of 
electrical contacts in sheet form are insulated by a layer of 
resilient insulating material. A conducting member projects 
from one metal sheet into the resilient material, so that com- 
pression will act to close the electric circuit. 


1,003,173. ELECTRIC FIRE ALARM. Jacob Cass, Manchester, Eng- 
land. Filed Aug. 28, 1909. A disk of sheet gelatin contained 
in a cylinder is provided with a sheet of copper foil. As the 
bottom of the gelatin is heated the sheet curls bringing the cop- 
per foil into contact with the other terminal and completing a 
bell circuit. 


1,003,183. ELECTRICAL APPARATUS FOR OPTIC SIGNALS. 
Carl Johann Herbeck, Berlin, Germany. Filed Aug. 22, 1910. 
A sign-displaying case has two spools upon which the sign is 
wound. When full current is supplied to the actuating electro- 
magnet the sign is moved in one direction, and when partial 
current is supplied, the spools, through a spring, are turned in 
the other direction. 

1,003,185. SIGNAL APPARATUS. Arthur Jerome Kercher, Los 
Angeles, Cal., assignor to Safe, Vault & Protection Co., Los 
Angeles, Cal. Filed Oct. 6, 1909. Has a vertically movable con- 
tact device, a spring partly supporting the contact device, elec- 
trical connection between the contact device and the conductor 
through the spring, another conductor, a contact point sup- 
ported thereby in operative relation to the contact device, a 
gasometer receptacle, a liquid seal, a gasometer receiver in the 
seal pendent from the contact device and arranged to assist the 
spring in supporting the contact device. A static pressure tube 
communicates with the interior of the receiver, and means are 
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provided for normally maintaining unvarying pressure in the 
static tube. 


‘ PIRE-ALARM. Lewis Myers, Newark, Mich. 
Or led nie 5810, Ee elastic, pivoted conducting arm con- 
stitutes a contact member and is movable at will in one direc- 
tion, a spring moves the contact arm in the other direction 
and a dash-pot controls the active movement of the spring. 
Another contact member is in the path of and co-extensive with 
the travel of the pivoted conducting arm, and a toothed strip in 
normal opposition to the elastic tendency of the arm has teeth 
spaced to determine the number and time relation of engage- 
ments of the contact members during the spring actuated move 
ment of the pivoted contact arm. 


1,003,199. RAILWAY SIGNALING SYSTEM. Thomas H. Patenall, 
Wilkinsburg, Pa., and William W. Talbert, Chicago, Ill, assign- 
ors to Union Switch & Signal Co., Swissvale, Pa. Filed Dec. 8, 
1910. Has a line relay for each signal controlled by track cir- 
cuits adjacent the end of the block section opposite to the sig- 
nal, a signal circuit for each signal and controlled by the line 
relay for the signal, and means operated by each line relay for 

_rendering the other line relay inoperative in its control of its 
£c¥tgnal. 

1,003:201. ELECTRIC AUTOMUSICAL INSTRUMENT. Thomas 
Ernest Raymond Phillips, Liverpool, England. Filed Aug. 8, 
1908. A perforated tune sheet passes between a contact brush 
and metal disks which, by means of electro-magnets operate the 


keys of the instrument. The tune sheet is turned by an electric 
motor. 


1,003,210. WAVE-DETECTOR FOR WIRELESS TELEGRAPHY. 
Wilhelm Schloemilch, Berlin, and Paul Fernand Pichon, Steg- 
litz, near Berlin, Germany, assignors to Gesellschaft fiir Draht- 
lose Telegraphie, Berlin, Germany. Filed Aug. 17, 1909. Con- 
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1,003,222. -INTERRUPTER. 


sists of two contact bodies, one of which is formed of galena 
and the other of a material which oxidizes with difficulty, said 
contacts touching each other with a predetermined pressure, 
and operating without the aid of an auxiliary electromotive 
force. 

1,003,222. INTERRUPTER. Reinhold H. Wappler, New York, N. 
Y., assignor to Wappler Electric Manufacturing Co., New York, 
N. Y. Filed Oct. 6, 1909. Has separable make and break con- 
tacts, a U-shaped magnetic core, a direct-current coil. on one 
limb of the core, an alternating-current coil on the other Iimb 
of the core and means operative through the influence of the 
magnetic flux set up in the core by the passage of electric cur- 
rents through the coils for actuating the contacts to make and 
break an electric circuit. 

1,003,234. BURGLAR-ALARM. Albert Cline, Indianapolis, Ind. 
Filed Nov. 5, 1909. A window sash has a metal strip on each 
side, metal tubes extending across the window. Wires in the 
main circuit extend through the tubes, but do not touch the 
sides. An electro-magnet controlling the signal is held open by 
the current of the main circuit so that if this is broken in 
any way, or the wires come in contact with the inside of the 
tubes the alarm sounds. 

1,003,250. SELECTIVE SIGNALING SYSTEM. Edwin R. Gill, 
Yonkers, N, Y., assignor to Howard E. Merrell, New York, N. Y., 
and Orlo J. Hamlin, Smethport, Pa. Filed Sept. 4, 1908. Re- 
newed Dec. 13, 1910. Comprises a selective signaling instru- 
ment, a local signal circuit, an answer-back circuit,a momentary 
circuit closer in the answer-back circuit, a permanent circuit 
closer in the local signal circuit, and a common motive means 
for the two circuit closers controlled by the selective signaling 
instrument. 

1,003,269. MOTOR-CONTROLLING APPARATUS. Samuel Hine 
Keefer, Plainfield, N. J., assignor to Niles-Bement-Pond Co., Jer- 
sey City, N. J. Filed Feb. 21, 1910. A number of electro-mag- 
netic switches are connected to act as a reversing switch. Aux- 
iliary switches controlled by blow-out magnets prevent the 
supply of current to the main switches until the current in the 
blow out magnets has fallen to a predetermined extent. 


1,003,299. PROCESS AND APPARATUS FOR PRODUCING LONG 
STABLE ELECTRIC ARCS. Otto Schönherr, Christiania, and 
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ignors to 
s Hessberger, Christianssand, Norway, ass 
naache Anilin & Soda Fabrik,  Ludwigshafen-on-the-Rhine, 
Germany. Filed Aug. 6, 1910. Gas is passed at or near ae ae 
of the electric arc, 80 that the arc moves about upon Sea 
face of the hollow electrode, maintaining the greater po 
of the arc substantially stationary. 


- X-RAY SYSTEM. Eugen Blum, Union Hill, N. J., as- 
ere to Kny-Scheerer Co. Filed Sept. 27, 1910. Comp ie a 
high-potential transformer, a secondary working circuit, a 
synchronous rectifier for sending current waves all in the same 
direction through the secondary working circuit from the sec- 
ondary of the transformer, a direct current ampere-meter and 
means for cutting the ampere-meter in series at the neutral 
point of the secondary throughout each period that a current 
wave is sent through the secondary working circuit to measure 

the value of the current in the secondary working circuit. 


1,003,337. METHOD OF RELAYING ELECTRICAL CURRENTS. 
Edward E. Clement, Washington, D. C. Original application 
filed June 16, 1898. Divided and this application filed June 9, 
1906. Electrical undulations are transformed into qualitatively 
corresponding magnetic undulations in a medium within a con- 
stant magnetic field, producing thereby qualitatively corre- 
sponding resultant magnetic product undulations, whereby an 
enhanced mechanical result is obtained, and causing the energy 
thus manifested in mechanical form to be transformed directly 
into secondary electrical undulations. 


1,003,338. CIRCUIT-CONTROLLER. John P. Coleman, New York, 
N. Y., assignor to Union Switch & Signal Co., Swissvale, Pa. 
Filed Dec. 20, 1910. An oscillating drum located at the center 
of a number of radially disposed contact fingers is turned by a 


motor. By this movement contact fingers are put in and out of 
touch with each other. 


1,003,354. ELECTRODE FOR ELECTRIC FURNACES. William 
Taylor Gibbs, Buckingham, and Robert A. Witherspoon, Shaw- 
inigan Carbide Co., Montreal, Canada. Filed April 28, 1910. The 
head of the furnace is made of metal of high conductivity. 
Through this head extend pencils consisting of distinct sections 


of graphite and amorphic carbon. A packing material of high 
conductivity encases the carbons. 


1,003,374. WAVE DETECTOR FOR WIRELESS TELEGRAPHY. 
Wilhelm Schloemilch, Berlin, and Paul Fernand Pichon, Steg- 
litz, near Berlin, Germany, assignors to Gesellschaft fiir draht- 
lose Telegraphie, Berlin, Germany. Original application filed 
April 14, 1906. Divided and this application filed Aug. 17, 1909. 


One of the contact bodies is formed of platinum and the other 
of copper pyrites. 


1,003,375. WAVE DETECTOR FOR WIRELESS TELEGRAPHY. 
Wilhelm Schloemilch, Berlin, and Paul Fernand Pichon, Setg- 
“tz, near Berlin, Germany, assignors to Gesellschaft fiir draht- 
lose Telegraphie, Berlin, Germany. Original application filed 
April 14, 1906. Divided and this application filed April 27, 


oy A variation of the preceding in which iron pyrites is 
used. 


1,003,380. TROLLEY WHEEL. Joseph Spaeth and August Tokar- 


ski, Port Huron, Mich. Filed Sept. 13, 1910. Relates especially 
to the construction of the axle. 


1,003,391. ELECTRIC SNAP-SWITCH. Raymont J. Barber, Bel- 
mont, and Vernon Durbin, Brookline, Mass., assignors to Globe 
Ear-Phone Co., Boston, Mass. Filed Nov. 18, 1909. Two longi- 
tudinally extending members are pivoted together intermediate 
their length for relative rocking movement. A rounded knob is 
carried by one of the members, remote from the pivot point and 
constitutes one electric terminal. A retaining spring member 
constructed to co-act with the knob to yieldingly hold the parts 


engaged and to quicken the disengaging movement constitutes 
the other electric terminal. 


PATENTS THAT HAVE EXPIRED. 


Following is a list of the electrical patents (issued by the United 

States Patent Office) that expired September 11, 1911: 

526,064. ELECTRIC GENERATOR. Hermann O. C. E. Wagemat, 
St. Louis, Mo. 

526,083. ELECTRIC MOTOR. Alexander W. Meston, St. Louis, Mo. 

526,139. TELEPHONE-TRANSMITTER. Harry L. Baldwin, Chi- 
cago, Ill. 

526,140. ELECTRICALLY OPERATED REGISTER FOR BARRELS, 
ETC. Henry L. Bang, New York, N. Y. 

526,142. BOND FOR ELECTRIC RAILWAYS. Dwight D. Book, 
Brooklyn, N. Y. 

526,145. INCANDESCENT ELECTRIC LAMP. David J. Cartwright, 
Boston, Mass. 

526,169. ELECTRIC MOTOR. Elihu Thomson, Lynn, Mass. 

526.170. DYNAMO-ELECTRIC MACHINE. David H. Wilson, Chi- 
cago, Ill 

526,172, ELECTRIC SWITCH. Louis Winterhalder, Milford. mari 

526,220. ELECTRIC INDICATOR. Clyde J. Coleman, Chicago, * 

596.277. ELECTRIC CUT-OUT. Elmer E. Mersh, Denver. Colo. z 

526.078. ELECTRICAL CONNECTOR. John B. Henck, Jr., Broo 
lyn, N. Y. . 

526,130. TELEPHONE TRANSMITTER. Henry L. Baldwin, Chica 
go, lll 
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RATES FOR TRANSMITTED WATER POWER. 

The subject of power rates is one of vast scope. In 
central-station work no inconsiderable portion of the time 
of the manager is likely to be devoted to explaining and 
perhaps justifying the rates in force at any given period, 
and in spite of the attention paid to the problem and the 
understanding of it attained by a few exceptional men, 
standardization of methods of charging for power service 
from central stations is still a long distance away. In the 
field of electrically transmitted water power there are many 
discrepancies between the practices of companies in different 
places, and from the aspect of the consumer, it appears that 
there is frequently inability to see why the cost of such 
service should vary so widely when reduced to the basis of 
the kilowatt-hour. | 

It is unnecessary to cite examples of the differing rates 
for service supplied to communities by distant water-power 
plants, for the matter is almost common knowledge. There 
is, however, an advantage in looking at some of the strong 
and some of the weak points in power prices, or rather 
methods of establishing them, on systems where waterfalls 
are an important dependence of the operating company. Just 
as the purchaser of electricity who represents a national or 
perhaps a state organization complains to local central sta- 
tions because the cost to him of a similar service in different 
cities and towns is often apparently inconsistent, so does 
the buyer of transmitted water power approach the large 
company with off-hand comparisons of what prices he has 
to mect elsewhere. It is not always enough for the large 
power purveyor to make the prospective consumer a price 
which will save him money over the existing cost of operating 


his machinery by the older methods; he must be prepared to 


show to some extent at least why the manner of charging 
may fairly differ from the practice of the steam plant in the 
city, and now and then he may be called upon to sustain 
such a feature of his own charges as the flat rate or initial 
stated charge against the meter system of billing. 

At the present stage of things it would be difficult to 
prove that any given system of charging for water power 
distributed by electrical methods is incomparably better 
than any other. Both the flat rate and the meter systems 
have their advocates, and there is no question that com- 
panies make money under both plans. Before touching 
upon these phases of the problem, however, it is of no little 
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importance to urge the practice of a wider publicity of rates 
than sometimes obtains in the transmission business. True 
as it is that many companies are carrying on their books old 
contracts which appear to be discriminatory when judged 
by the standards of today, it none the less remains a fact 
that {pe publication of an open schedule of rates and a strict 
adherence to it in signing subsequently connected loads will 
accomplish wonders in disarming popular distrust of prices. 
Most men are disposed to be reasonable when frankly in- 
formed the reason for maintaining old contract rates, and 
it is still surprising how many companies are handicapped 
to some extent by agreements of long life which were made 
in the days when new business was secured only by desper- 
ate struggles. Only a little while since it was shown in a 
hearing in New York that one of the most responsible com- 
panies in the central-station field was at the time selling 
current at special rates to upwards of fifty customers whose 
contracts were inherited from its predecessors. When the 
facts came out, very little trouble followed. If the public 
only knew it, the accounting difficulties of carrying a few 
consumers along on a special rate make so much trouble for 
the average company that if it were not for the inviolability 
of the contract, short work would be made of the abnormal 
relations existing between the company and its exceptional 
patrons of the foregoing type. 

The water-power transmission company is more con- 
cerned with the peak load which its investment must handle 
than with the average demand of its consumers. This makes 
an initial charge on the basis of connected installation of 
more importance in many cases than the subsequent price 
per unit consumed. Few people appreciate the controlling 
influence of the readiness-to-serve element in a water-power 
system. The first cost in such undertakings is so important 
that the annual charges upon the investment exceed the oper- 
ating charges. The cost of labor is the other great item and 
to a large extent this also is more independent of the load 
at any hour than in a corresponding steam plant. It seems 
pretty clear that the first duty of such a company is to make 
itself whole so far as fixed and labor charges are concerned, 
and this generally resolves itself into either a flat rate per 
unit of connected load per month or year, or to a charge 
based upon the maximum demand of the installation, and 
determined either by special test or by a curve-drawing 
meter. The usefulness of the latter is only beginning to be 
appreciated in the larger field of water-power sales. An- 
other thing which will in the future receive more attention 
is the relation of such small points as the spacing of dan- 
gerous wires in station buildings to the first cost of the 
plant; the relation between the arrangement of equipment 
and the labor cost ; and the influence of proper lighting upon 
the economy of service. The combination of a fixed charge 
with a meter charge offers a middle course which is worth 
bearing in mind on systems where varied schedules or dif- 
ferent ways of reaching a given revenue scale are desirable. 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


Vol. 59—No. 14 


CONVENTION OF THE AMERICAN ELECTROCHEM- 
ICAL SOCIETY. 


The convention of the American Electrochemical So- 
ciety which was held last week at Toronto, Canada, will 
be looked back upon by all those who were fortunate enough 
to attend, as one of the pleasantest which the Society has 
yet held. The arrangements made by the committee for the 
entertainment of the members and visitors were very com- 
plete and gave a chance for Toronto hospitality to make a 
very favorable impression upon all those participating. 

The range of subjects covered by the papers presented 
was large, perhaps even larger than usual. This tendency 
in the meetings of the American Electrochemical Society 
has always been pronounced and undoubtedly adds much 
to the general interest of its meetings since they appeal not 
only to a single line of specialists but those whose interests 
are much wider. It is not our intention here to discuss the 
individual papers, abstracts of which will be found else- 
where in this issue. One fact, however, which was promi- 
nently brought out at this meeting was the great progress 
which is being made in the application of electric current 
to the reduction of iron ore and to the fixation of atmos- 
pheric nitrogen. 

These developments depend very largely upon the pos- 
sibility of obtaining cheap power and naturally they are 
proceeding most rapidly in those places where this condi- 
tion can be met. Norway and Sweden, particularly the for- 
mer, may be regarded as leaders in this direction. It is 
stated that electrical power can be generated from water- 
falls in the latter country with an initial investment of from 
$20 to $30 per horsepower. Since fixed charges are one of 
the largest elements of power cost in hydroelectric projects 
this constitutes a very important element in the cheapening 
of power. When we contrast these figures with the installa- 
tions in this country such as at Niagara Falls where the 
investment is not less than $100 per horsepower it can be 
readily understood what great advantages exist in Norway 
for the applications of electric power under consideration. 
There is already being applied in Norway 240,000 horse- 
power in the fixation of atmospheric nitrogen. It is hard to 
grasp the significance of these large figures, but everyone 
must be impressed with the fact that this constitutes a very 
large industry and is no longer a matter of experimental 
development. Two processes are mainly in use, the Schoen- 
herr and the Birkeland-Eyde, the former having shown its 
greater suitability in small units, whereas the latter is most 
suitable for development in large units. In an article which 
appeared in these columns two weeks ago will be found a 
discussion of these different processes. 

The electric smelting of iron ore is another great in- 
dustry which has passed the experimental stage and is be- 
ginning to assume large proportions. The experimental 
furnace which has been in operation at Trollhattan during 
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the past year has proven the suitability of this method both 
as regards cost of operation and quality of output. A dis- 
cussion of these experiments was given by Mr. Robertson 
at the meeting and the report of the engineers will be found 
abstracted in our last issue. There are already, however, 
other plants in operation and projected in both Norway and 
Sweden and we may expect to see a large industry built up 
on the electric-furnace process. 

The conditions in Canada resemble those in the Scanda- 
navian peninsula more closely than those in any other coun- 
try. Large water powers are available with the develop- 
ment of electrical energy, iron ore is present in large quan- 
tities, and moreover the conditions are not suitable for ordi- 


nary blast-furnace smelting. In the first place coke is scarce 


and in the second place the ores contain titanium whose 
presence is practically prohibitive of the use of this ore in 
the blast furnace. It has been materially demonstrated, 
however, that titaniferous ores can be successfully smelted 
in an electric furnace and also that it is possible to handle 
finely divided concentrates. There is reason to expect, there- 
fore, that we may look for a development of this industry 


in Canada also. 


TIMELY WINDOW DISPLAYS. 

At this time of the year, when with the change of sea- 
sons there is a change of window displays in nearly all the 
retail commercial houses, there are many points that may 
be overlooked by the smaller and medium-sized retail elec- 
trical stores. The importance of keeping a timely display 
in the window, changing it often and arranging it with 
thoughts of attractiveness is not always fully realized. 

Just now, although there may be a few more warm 
days, it would seem more advisable to turn the attention 
of the public to such devices as radiant heaters, chafing 
dishes, ete., with appropriate reference in the first case to 
the chil] mornings which are coming on and in the latter 
to the evening parties and suppers which will soon be again 
in order. Seasonable window dressing is not always carried 
out at present and often where it is done, it is not carried 
out in such a way as to leave a pleasant impression. Many 
Windows are a mass of electrical toys, switches and dusty 
looking fans from one month to the next. Order and system 
are too often lacking, and from the cause, doubtless, that 
the value of the window space is not appreciated. 

Of course this does not apply to the larger stores or 
the stores kept by the larger lighting companies, but it does 
Seem to be the case in the contractors’ stores, which in num- 
ber at least are in the great majority. It is a condition that 
will change only at such time as the modern retailing meth- 
ods of other up-to-date stores are more carefully observed 
and more closely followed. There must be a realization that 
the electrical business has not laws peculiar to itself but 
that the demand must be built up in the same way as it is 
in any other commercial line. 
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THE ILLUMINATING ENGINEERING SOCIETY’S 
CONVENTION. 

The fifth annual convention of the Illuminating Engin- 
eering Society, which at this writing, is being held in Chicago, 
is in many respects the most noteworthy gathering this or- 
ganization has yet held. It is the first convention of the So- 
ciety ever held in the West and its stimulating influence on 
the large membership in this part of the country is bound to 
be marked. It doubtless will increase the prestige of the So- 
ciety throughout the large territory tributary to its Chicago 
Section. The attendance at the convention is not only larger 
than that at most of the previous gatherings, but it is more 
representative in many ways. 

The Convention Committee deserves praise for the ex- 
cellent balance of the general program. There is not an ex- 
cess of entertainment features nor other distractions from the 
more serious business of the gathering. The program is not 
so crowded as to necessitate departure from its schedule or 
curtailment of the discussions. This is an admirable feature 
in any convention because it achieves what the convention 
is for, namely, free interchange of ideas from many view- 
points on all topics considered. Where a program is so con- 
gested as to necessitate only brief presentation and discus- 
sion of the papers, those in attendance at the convention re- 
ceive little more benefit than those reading the papers at 
home. 

Respecting the papers being presented, most of which are 
abstracted in another part of this issue, it may be said that 
while many are of high merit and general interest, others as 
usual are of but ordinary value, while a few might better 
have been entirely left out because they were of a severely 
commercial character and introduced scarcely any new facts. 
One paper, in particular, may be characterized as merely a 
rehash of catalog information. How this passed by the vigi- 
lance of the Paper’s Committee is difficult to explain, unless 
it was through hypnosis. At any rate the introduction of 
this feature into a national organization that has made 
almost desperate efforts to bar it out is unfortunate. Noth- 
ing is to be gained by a rediscussion of exploded arguments. 

Despite light eruptions here and there, the present con- — 
vention has shown that the Illuminating Engineering Soci- 
ety is founded on a broad and permanent basis, that is, has 
an important mission to perform, that it has done its best, 
considering its youth, in performing that mission, and that 
there is an ever broadening sphere of activity open to it. 
Some of the speakers at the convention have pointed out sev- 
eral lines of work that the Society may well undertake with 
One of these is to consider more deeply than in the 
Another is to evolve standard- 


dignity. 
past the art of illumination. 
ization rules and to compile what there is general agreement 
on in the knowledge of illuminating engineering. Still an- 
other is to establish more sections and thus provide for great- 
er dissemination of the gospel of good lighting in all parts 
of the country. 
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International Municipal Congress and 
Exposition. 

In connection with the International 
Municipal Congress and Exposition, 
held at the Coliseum, Chicago, Sep- 
tember 18 to 30, there was shown a 
large display of exhibits pertaining 
particularly to material, machinery and 
equipment that enters into the con- 
struction and operation of a modern 
vity. 

Of electrical interest were the exhib- 
its of the electrical department of the 
city of Chicago and of the city of New 
York. The former, under the auspices 
of the Electrical Inspection Bureau, 
compared modern wiring practice with 
the hazardous electric-wiring, not anti- 
quated. In the New York exhibit is 
displayed a series of photographs 
showing the evolution of the lamp-post 
dating back to 1850. Illustrations of 
typical modern street illumination are 
also on exhibition. 

The exhibits of the Commonwealth 
Edison and North Shore Electric com- 
panies are of most interest, electrically, 
among the many industrial exhibitions. 
As announced in these columns, Sep- 
tember 16, the Edison company dis- 
played a large map of Chicago indi- 
eating the location of its generating 
and substations by different-colored in- 
eandescent lamps. The exhibit of the 
North Shore Electric Company was of 
a similar nature. 

Robert W. Hunt & Company, of Chi- 
cago, showed interesting inspection 
tests on wire. The Western Gas Con- 
struction Company, of Fort Wayne, ex- 
hibited attracive ornamental standards 
for street lighting. The H. W. Johns- 
Manville Company, of New York, 
showed, among other things, an as- 
bestos booth for moving-picture ma- 
chines. The McCrum-Howell Com- 
pany, Monarch Vacuum Cleaner Com- 
pany and the Palm Vacuum Cleaner 
Company showed electric vacuum- 
cleaning plants. Among other exhib- 
itors of electrical appliances are: The 
Arnold Company, Chicago; H. M. 
Byllesby & Company, Chicago; Green 
Engineering Company, Chicago, and 
the Dean Electric Company, Elyria, 
Ohio. 

The sessions of the congress, held 
each day, were devoted to discussions 
of subjects pertaining to municipal 
economy, progress and perfection. 
Monday, September 29, was given over 
to a discussion of public-utility prob- 
lems. Bion J. Arnold was chairman of 


this meeting.and the principal address 
was made by Henry M. Byllesby of 
Chicago. Addresses were also made by 
E. L. Elliott and E. W. Bemis of New 
York. 


j a a —_—__ 

Illinois State Electric Convention. 

The convention of the Illinois State 
Electric Association will be held at 
Rockford, Ill., October 24, 25 and 26. 
An interesting program will be carried 
out, and arrangements have been made 
for a number of special papers. De- 
tails regarding the convention may be 
secured from H. E. Chubbuck, secre- 
tary, Peoria, Ill. 

eo i 
National Mine Safety Demonstration, 

At the National Mine Safety Demon- 
stration which will take place in Pitts- 
burgh, Pa., October 30 and 31, some 
exhibitions of interest from an electri- 
cal standpoint will be given. One of 
these trials will show the effect of 
breaking lighted incandescent lamps 
which are surrounded by an explosive 
mixture of gas and air. 

A test of a mine motor surrounded 
by an explosive mixture of gas and air 
and provided with explosion-proof pro- 
tective devices, will be made, and a 
second test will show the effect of re- 
moving this device. 
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Meeting of Chemical Engineers. 

The fourth annual meeting of the 
American Institute of Chemical Engi- 
neers will be held in Washington, D. C. 
December 20 to 22. A number of pa- 
pers will be presented on the general 
subject of patents, and the manufacture 
and testing of explosives as well as a 
number of other chemical engineering 
subjects. One day will probably be 
devoted to visits to the technical chem- 
ical engineering plants in Baltimore 
and vicinity. Visits to laboratories 
and other points of interest in Wash- 
ington will also be arranged for. 

) — eoe 
Block-Signal Committee Meets. 
Members of the Bloeck-Signal Com- 
mittee of the interurban roads of In- 
diana held a conference in Indianap- 
olis on September 23 with the Rail- 
road Commission of the state, to dis- 


cuss the progress that is being made in 


the way of signal installations on the 
railways. <A. W. Brady, Will Irwin, 
C. L. Henry and R. J. Todd repre- 
sented the committee 

A conference between the two bod- 
ies will be held again on October 27. 
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Chicago Electric Club. 

L. B. Marks, consulting engincer of 
New York, addressed the Chicago Elec- 
trie Club on Wednesday, September 27, 
choosing for the subject of his re- 
marks the attitude of the United States 
Government towards illuminating engi- 
neering. 


A large number of delegates to the 


‘convention of the Illuminating Engi- 


neering Society, which was held in Chi- 
cago during the week of September 25, 
were present to greet Mr. Marks, who 


was the first president of that Society, 


and the meeting was a notable one in 
every respect. 

Mr. Marks spoke forcibly of the very 
poor interior lighting of public build- 
ings coming under the jurisdiction of 
the Treasury Department. He said that 
it was a significant fact that no person 
charged with the responsibility of 
lighting the interior of our public 
buildings was a'member of the Illumi- 
nating Engineering Society. All ef- 


_ forts made to present the matter of 


scientific lighting before the treasury 
officials have been unsuccessful and Mr. 
Marks appealed to the club to consider 
the matter and use its influence to 
remedy the present undesirable condi- 
tions. 

E. L. Elliot, of New York, spoke 
of the modern illumination of the two 
new office buildings of the capitol, in 
Washington, and also referred to the 
improved lighting in parts of the cap- 
itol. These, however, do not come un- 
der the jurisdiction of the Treasury 
Department. 

F. J. Pearson said that the undesira- 
ble conditions that obtain in illumina- 
tion obtain in all other branches of en- 
gineering. This due, perhaps, to the 
fact that the office of supervising ar- 
chitect is a political one and he said 
no change can be hoped for until the 
supervising architect is appointed for 
his engineering ability and is empow- 
ered to utilize the best methods in all 
engineering work. 

L. B. Marks, in closing, said that in 
comparison with the poor illumination 
of public buildings controlled by the 
Treasury Department, the approved 
illumination in the State, War and 
Navy Department Building, the Nation- 
al Museum, the new wing of the Libra- 
rv of Congress and the Army and Navy 
Club Building, is noteworthy. These 
latter public buildings do not come un- 
der the Treasury supervision. A vote 
of thanks was tendered the speakers. 
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Frederic Nicholls. 

There is no other individual who is 
responsible to such a great extent for 
the present electrical development of 
Canada as Frederic Nicholls, president, 
vice-president or director of thirty of 
the largest manufacturing and commer- 
cial companies in the Dominion. 

Frederic Nicholls was born in Eng- 
land, November 23, 1856. He received 
his early education at Stuttgart, Wur- 
temburg, and in 1874 crossed the At- 
lantic for Canada in search of the wider 
field for which he was specially adapted. 
His early connection with politics and 
journalism and his keen and 
helpful interest in tariff mat- 
ters are well remembered 
facts in Canadian history. 

In electrical matters he will 
be gratefully remembered as 
an active pioneer with un- 
bounded faith in electricity 
and electrical Canada. He 
was the means of organizing 
the first incandescent light- 
ing system in Canada; was 
keenly interested in the pro- 
motion of the first street- 
railway system; was entirely 
responsible for the fact that 
the Canadian General Elec- 
tric Company has held a 
most prominent place in 
Canadian electrical manu- 
facturing for the past three 
decades; has been largely 
instrumental in the promo- 
tion of two of the finest in- 
terurban electric railway 
systems in the Dominion; 
and finally is chiefly respon- 
„Sible for one of the finest 
hydroelectric development 
Systems in the world, the 
Electrical Development Com- 
pany’s plant at Niagara 
Falls and its subsidiary 
eighty-five-mile transmission line to 
Toronto. 

In all of these enterprises Mr. Nich- 
olls has been a prominent figure, in 
addition to which his interest in elec- 
trical matters led him to associate him- 
self with other Canadians in the large 
Sao Paulo consolidation, and later with 
the Rio de Janeiro system. 

A noteworthy feature in connection 
with the various enterprises that owe 
their origin to Mr. Nicholls is the re- 
lation that each holds to the other, the 
whole forming a chain of correlated 
developments. The Toronto Incandes- 
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. cent Company was first established to 


supplement are lighting; the under- 
ground system of distribution to fur- 
ther the incandescent house system; 
the generation of electric power to sup- 
ply the lighting system; the manufac- 
ture of electrical supplies for use in the 
generation, distribution and consump- 
tion of his electric power; the promo- 
tion of street railways for the utiliza- 
tion of more power; the Niagara Falls 
development to supply the growing 
power requirements, and, finally, the 
organization of the Canada Foundry 
for the supply of the various forms of 


FREDERIC NICHOLLS, 
Canadian Electrical Promoter. 


metal required in the manufacture, 
transmission and utilization of all this 
energy. 

That the business men of Canada 
have confidence in his judgment and 
executive ability is indicated by the 
position he occupies in the various 
companies with which he is interested. 
Ile is vice-president and managing di- 
rector of the Electrical Development 
Company; vice-president of the Toron- 
to Railway Company; vice-president of 
the Sao Paulo Railway, Light & Pow- 
er Company; vice-president and gen- 
eral manager of the Canadian General 
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Electric Company; vice-president of 
the Canada Foundry Company; vice- 
president of the Dominion Iron & Steel 
Company; president of the Canadian 
Shipbuilding Company, etc., together 
with directorate interests in Cuba, Bra- 
zil and Argentina. He has not confined 
himself to electrical and engineering 
firms, however, being also director of 
the Canadian Northern Railway, West- 
ern Assurance Company and the Cana- 
dian Bank of Commeree. 

‘ ——_sao-_——- 

Water Power on the Columbia River. 

One-third of the water power of the 
United States is in Oregon 
and Washington. 

Government engineers re- 
ported an average flow in the 
Pend Oreille River, at Priest 
River, Idaho, during the year 
1904 of 28,130 second-feet. 
This is a very steady stream, 
the ratio of its maximum to 
its minimum flow in that 
year being 12 to 1. Compare 
that with a few eastern 
streams: the Hudson at Me. 
chanicsville. N. Y., 80 to 1; 
the Susquehanna at Harris- 
burg, Pa., 49 to 1; the James 
at Buchanan, Pa., 76 to 1; 
Yadkin at Salisbury, N. C., 
ol to 1; the Tennessee at 
Knoxville, Tenn., 57 to 1; the 
Merrimac at Garvin Falls, N. 
H., 30 to 1; the Potomac at 
Point of Rocks, Md., 168 
to 1. 

There are three lakes, F lat- 
head, Pend Oreille and 
Priest, having a possible 
storage capacity sufficient to 
maintain a constant flow dur- 
ing the low-water months 
equal to half the average for 
the year. The drop of the 
stream between Lake Pend 
Oreille and the Columbia River is 750 
feet, mostly within a small part of its 
course. It will be safe to assume an 
available fall of five-sixths of the whole 
fall, that 1s, 625 feet. The result of a 
useful effect of eighty per cent of the 
theoretical power would amount to 
800,000 horsepower. By the terms of 
the treaty with Canada only 20,000 cu- 
bic feet of water per second can be 
taken from the Niagara River at the 
falls on the American side. The fall is 
about one-third as much as the esti- 
mated available fall of the Pend Ore- 
ille. 
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Statistics on Wooden Poles. 

A preliminary statement showing the 
number of poles purchased by the tele- 
phone and telegraph, steam and elec- 
tric railroad, and electric light and 
power companies in the United States 
during the years 1910, 1909, 1908, and 
1907, was recently issued by Census 
Director E. Dana Durand. The data 
were compiled in co-operation with the 
Forest Service of the Department of 
Agriculture, and form one of the series 
of annual reports containing statistics 
in regard to the lumber and timber 
industries. 

Of the 3,870,694 poles purchased dur- 
ing 1910, 2,831,810, or 73.2 per cent, 
were reported by telephone and tele- 
graph companies; 733,092, or 18.9 per 
cent, by electric railroad, light, and 
power companies, and 305,792, or 7.9 
per cent, by steam railroad companies. 

The total number of poles purchased 
in 1910 by all users of these materials, 
while greater than the number in 1909 


by only 3.5 per cent, exceeded that of 


1908 by 19.1 per cent, and of 1907 by 
17.9 per cent. The steam railroads re- 
ported 110,471 more poles purchased in 
1910 than in 1909, and the electric rail- 
road, light, and power companies in- 
creased their purchases by 105,678. 
The number reported by the telephone 
and telegraph companies, however, 
was slightly less than in the preceding 
year, the decrease amounting to 84,195. 

In 1910, as in each of the three pre- 
ceding years, more poles were cut from 
cedar than from all other woods com- 
bined. The proportion contributed by 


‘this species, however, has been steadily 
‘growing smaller, the percentage of 


cedar poles in the total of 1910 being 
62.8, as against 60.3 in 1909, 67.7 in 
1908, and 64.2 in 1907. Undoubtedly 
cedar leads all other woods in the pos- 
session of those qualities most sought 
after in pole material, hence the in- 
creasing proportion of other woods re- 
ported during recent years is clearly 
a logical result of the growing scarcity 
of cedar timber, together with the con- 
sequent advance in its cost. While 
twenty-eight different woods were re- 
ported as drawn upon for pole mate- 
rial during 1910, four species—cedar, 
chestnut, oak, and pine, ranking in the 
order given—contributed more than 
ninety per cent of the total during each 
of the four vears covered by the report. 

Among the woods used in relatively 
smaller quantities as pole material, a 


marked decrease is noted in the case 
of cypress, the number reported from 
this species in 1910 being only about 
seventy-five per cent of that shown for 
1907. Principal among the causes of 
this decrease is, of course, the high and 
increasing value of this wood as lum- 
ber and shingle material. On the other 
hand, the number of Douglas fir poles 
has increased rapidly during the four 
years, the total reported for 1910 being 
nearly four times as great as that for 
1907, while a substantial gain was also 
made for each of the intervening years. 

An interesting fact disclosed by the 
figures is the rapid growth of the prac- 
tice of treating poles in order to pro- 
long their period of use. In 1910 824,- 
673 poles, or more than twenty-one per 
cent of the total reported purchases 
for that year, were given some pre- 
servative treatment. This number was 
an increase of 248,042 poles, or 43 per 
cent, over that of 1909; 480,285, or 
139.5 per cent, over that of 1908, and 
428,474, or 108.1 per cent, over that of 
1907. In 1910 the class of pole users 
which applied preservatives most ex- 
tensively was the electric railway, 
light, and power companies, 29.4 per 
cent of the reported purchases having 
been given some treatment of this char- 
acter, as against 19.9 per cent by steam 
railroads and 19.4 per cent by tele- 
phone and telegraph companies. 

A comparative statement is made in 


the form of the accompanying table: 
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Los Angeles Railway Employees’ Out- 
ing. 

Under the auspices of the Los Ange- 
les Railway Recreation Association, Los 
Angeles, Cal., the second annual picnic 
of the employees of that company was 
held at Redondo Beach on September 
16, with a total attendance closely ap- 
proximating sixty-five hundred persons, 
inclusive of employees and their fam- 
ilies. 

Free P-A-Y-E cars were provided by 
the company to transport the gather- 
ing to and from the beach, being run 
over the narrow-gauge Los Angeles- 
Redondo route, of the Pacific Electric 
Railway Company. The general offices 
of the company, and the mechanical and 
electrical departments were closed 
throughout the day, the employees of 
such joining the platform men of the 
four divisions of the system in a period 
of recreation. 

A program of athletic and aquatic 
sports, with prizes for successful con- 
testants, was held under the manage- 
ment of W. Harry Stone, of the general 
amusement committee. The outing was 
one of the largest and most successful 
on record at the beach town. 


-o 


Car-Lighting Club. 

The regular monthly meetings of the 
Car Lighting Club were resumed on 
Wednesday, September 20, at the 
Kuntz-Remmler Restaurant, Chicago. 
The paper of the evening was entitled 


KINDS OF WOOD. 


COCOA Ree du nare a A a E y aE T DN 


(E e ee 2 2 


ooteeevreeeee 


i a i ee ee ee 2 er 2 2 


Douglas fir 
Tamarak or seb ote, trees Wik shins Wied a GOS es veiw ares wee es 
Redwood ecce os fh GA Geb EU Gea ee BA eee nd aod were 4 
OSHC COTM NEC ise de is bce ae ele desert We gets bee Posen ae 
Spruce...... Sis reacties eee ee er ee eee eee 


eeeoeteore ee eee em eeeen eto eaneernvneere een renenveere 


ry 


Locust 


oer et eoer ese eevee ean eereoereeewmeevnererees tena eeaane 


Ornamental Street Lighting in East 
Chicago. 

Negotiations have been completed 
between merchants of the city of East 
Chicago, Ind., and the Northern In- 
diana Gas & Electrice Company for 
the installation of an ornamental sys- 
tem of street lighting in the business 
district of that city. 

The initial installation will com- 
prise about 170 posts. The type of 
post has been decided upon and actual 
work will start in a short time. 


NUMBER OF POLES PURCHASED. 
1910 1909 90 1 


9 aNs 907 
3,870,694 3,738,740 3,249,154 3,283,268 
2,431,567 2,439,825 2,200,139 2,109,477 

677,517 608,666 516,049 630,282 
265,290 236.842 160,702 76,459 
184,677 179.586 116,749 155,960 

75,459 17,677 90,579 100,368 

56,732 24,877 19,542 15,919 

30,964 29,889 24,123 13,884 

30.421 23,145 13,061 31,469 

23,221 21,491 18,199 5,962 

22,929 11,4238 8,088 10,646 

20,042 43,581 42,367 38,925 

12,773 6,222 1,998 3,301 

9,030 10,463 10,224 4,672 

30,072 25.653 27,424 85,953 


‘Axle Pulleys and Chain Drives,” by 
George R. Shirk, chief electrician of the 
Chicago Great Western Railroad. 
See oe eee ee 
Coal Production in Tennessee. 
The total production of coal in Ten- 
nessee in 1910 was 7,121,380 short tons, 
valued at $7,925,350, an inerease of 14 
per cent over the production of 1909, 
when the output amounted to 6,358,645 
short tons, valued at $6,920,564. The 
increased value of the output also 
amounts to about 14 per cent. 
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The Central Station in Buenos Ayres. 


Installation of a 11,200 Horse-Power Turbo-Tandem Generator. 


The central station of the Deutsch- 
Ueberseeischen Elektrizitiitsgesellschaft 
in Buenos Ayres, Argentine Republic, 
will eventually have ten turbo-alter- 
nator units of the Parsons type of 
11,200 horsepower each, of which five 
have already been ordered and one has 
already heen installed. Four of these 


The turbine in Fig. 1 furnishes 11,200 
horsepower at the normal speed of 750 
revolutions per minute, and is operated 
in connection with a surface condenser. 
Steam is supplied under a pressure of 
175 pounds per square inch, superheated 
to a temperature of 300 degrees centi- 
grade. It can be overloaded up to 


by a direct-connected exciter of 110 
kilowatts at 220 volts.’ 

The surface condenser has a cooling 
surface of 1,300 square meters and with 
a sufficient quantity of cooling water at 
fifteen degrees centigrade can maintain 
a vacuum of 95 per cent. With cooling 


water at twenty-five degrees a vacuum 


| 


FIG. 1.—11,200-HORSEPOWER TURBO-TANDEM GENERATOR. 


turbines will be direct-connected to 
three-phase generators, having a con- 
tinuous output of 7,500 kilowatts, and 
& maximum capacity of 9,000 kilowatts. 
The fifth unit, shown in Fig. 1, will op- 
erate two generators of the same power. 
Three of these turbines were built in 
the works of Franco Tosi in Legnano, 
and two in the works of Brown, Boveri 
& Company, in Mannheim, Germany. 
All six of the three-phase alternators 


were built hy Brown, Boveri & Com- 
pany. 


14,200 horsepower for a period of two 
hours. The normal consumption of 
steam is 6.3 kilograms per kilowatt-hour 
under a load of 7,000 kilowatts, and 
with cooling water at fifteen degrees 
centigrade. Of the two generators di- 
rect-connected to the steam turbine in 
Fig. 1, one operates at twenty-five cycles 
and 12,000 to 13,000 volts, and has a 
eapacity of 8,350 kilowatts: the other at 
fifty eveles and 12,500 volts and has a 
eapacity of 8,825 kilowatts. Exciting 
current for both generators is furnished 


of ninety-one per cent is obtained. The 
weight of the entire group including the 
condenser is 475 tons. 

STEAM TURBINE. 

The turbine is operated in two stages 
with intermediate steam chamber, and 
on account of the great size in order to 
secure the greatest economy in steam 
consumption. This arrangement per- 
mits the use of the Parsons method of 
construction with a large number of 
rows of blades, so that the highest pos- 
sible efficiency can be obtained. In ad- 
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dition the high temperatures are con- 
fined to a relatively small, high-pressure 
cylinder so that distortion due to tem- 
perature variations is eliminated. 

On the other side of the high-pressure 
cylinder the main steam pipe contain- 
ing the main valve is brought. From 
here the steam passes through two tubes 
to the double-seated governor valve. The 
. rod of this valve is operated by high- 
pressure oil in place of steam as for- 
merly used in the Parsons turbine. This 
oil is taken from the general oil supply, 
which has the advantage that if at any 
time the lubrication is interrupted the 
turbine will be automatically stopped. 
The spring regulator which controls the 
relay on the governor valve is directly 
over the oil pump and is driven through 
gear wheels. The safety regulator is 
also mounted here and if the speed is 
raised fifteen per cent above the normal 
it is thrown out and causes the main 
valve to close. On the opposite side and 
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shaft is held in the proper position by 
means of a bearing and the two are 
connected together by an elastic coup- 
ling. 

ALTERNATORS. 

The alternators have rotating fields 
and stationary armatures. In order to 
secure an efficient ventilation they are 
inclosed in a special housing. The sheet 
steel in the armature frame is lami- 
nated and consists of a large number of 
pockets which are so spaced from one 
another that the ventilating air has suffi- 
cient passage room and comes in con- 
tact with a sufficient cooling surface. 
The entire mass is secured at both ends 
by plates under pressure and by that 
means secured to the housing. The ar- 
mature windings are fastened in the 
slots by meAns of wedges. The ends of 


the windings which are led out of the ~ 


housing are held in insulating clamps 
which prevents any displacement 
through either mechanical or electrical 


eer 
i 


FIG. 2.—ROTOR OF 7,500-KILOWATT, 6,250-VOLT, 50-CYCLE GENERATOR. 
symmetrical to this apparatus and 
driven by the same gear wheel is a sec- 
ond oil pump, which operates in parallel 
with the first to supply oil at a pressure 


of one and one-half atmospheres. The 
oil is drawn by the pumps from the re- 
ceptacle in the bed plate of the turbine 
and is driven through a cooler to the 
various bearings from which it flows 
back to the receptacle. 

The shaft of the turbine is made of 
forged steel. Its ends are provided with 
cast-steel bearings which are furnished 
with steam jackets on the side where 
steam is admitted, in order that they 
may rapidly reach a uniform tempera- 
ture. The axial pressure is balanced by 
means of collar bearings. The one which 
balances the reaction of the low-pressure 
cylinder, which in the early Parsons 
turbine had very large dimensions, 1s 
built on the low-pressure end of the 
shaft after the patent of Fullager. Each 


foree. All of the high-tension windings 


are inclosed and protected from any 
outside contact. 

The sheet steel forming the cylindri- 
cal magnet cores is separated by spacing 
pieces which allow the passage of the 
cooling air and are provided with slots 
for holding the windings. The wind- 
ings are formed out of copper ribbon 
and are so placed in the slots that the 
centrifugal force drives them against 
the broad surface of copper strips se- 
cured by metal wedges, which prevents 
any shifting of the conductors. The 
ends of the field windings are protected 
and held in place by massive protecting 
pieces of non-magnetic metal. All of 
the magnet windings are provided with 
good ventilation. The two alternators 
are mounted on two bed plates which are 
screwed up to one another. 

The system of ventilation is one pat- 
ented by Brown, Boveri & Company. 
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Cold air is drawn in at both ends of the 
machine through openings in the bed 
plate and is driven by two ventilators 
fastened to the rotor through the wind- 
ings and through small canals in the 
magnet cores, pole pieces,‘and armature 
core, and finally pass out through the 
openings which are provided in the ar- 
mature housing. By this means a uni- 
form warming of the different parts of 
the machine is attained and consequent- 
ly a uniform expansion of all parts, so 
that unbalancing due to this or to the 
shifting of one winding over another is 
avoided. 

The alternators can carry an overload 
of twenty-five per cent for one-half hour 
without damage. The temperature rise 


FIG. 3.—STATOR OF 6,250-VOLT 
GENERATOR. 


for an uninterrupted run of ten hours 
in the warmest part of the iron or wind- 
ings will not exceed forty-five to fifty 
degrees centigrade above that of the 
surrounding air. 

The weight of a complete generator 
without the bed plate and mounting is 
73.4 tons, the stator weighing 48.1 tons 
and the rotor 25.3 tons. 

Cleveland Municipal Lighting Plant 

Affairs. 

The city council of Cleveland has 
adopted the Pelcinski resolution sub- 
mitting the question of issuing $2,000,- 
000 worth of bonds for the purpose of 
constructing a new and larger munici- 
pal lighting plant to a referendum vote 
at the coming election. It has been 
proposed to erect a 14,000- kilowatt 
plant on land now belonging to the city 
and located near the down-town water 
front. 
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The Tesla Turbine. 


The accompanying illustrations which 
were taken at the request of the editor 


of this journal, give a very good idea 
of one of the small Tesla turbines 
which have been built and operated 
with slight changes of the rotors and 
accessories as steam, gas, air and wa- 
ter turbines or rotary engines, and also 
as pumps and compressors. The char- 


acteristics and the mechanical princi- 
ples involved in the construction and 
operation of the Tesla turbine were 
comprehensively in 


discussed the 


THE TESLA 110-HORSEPOWER TURBINE, 
CONVEYING AN IDEA OF THE SIZE 
OF THIS MACHINE. 


ELEcTRICAL REVIEW AND WESTERN ELEC- 
TRICIAN of September 9. Through the 
courtesy of the New York Edison Com- 
pany the machine illustrated was in- 
stalled at its Waterside station where 
long-continued tests were carried on 
under greatly varying conditions. 

Mr. Tesla, when seen on Tuesday of 
this week by a representative of the 
ELectrica, Review AND WESTERN ELEC- 
TRICIAN, gave the following statements 
respecting the operation and economy 
of his turbine. 

“The turbine has readily developed 
110 horsepower with free exhaust, but 
this does not convey even an approxi- 
mate idea of the possibilities offered in 
Power production by the new principle 
of Propulsion. It would not have been 
difficult to develop twice as much pow- 
er were it not for the torsional stress 
‘to which the shaft was subjected. How- 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


ever, even with the result attained, 
bearing in mind that the rotor weighs 
only twenty pounds, and that the cas- 
ing itself could have been pressed steel 
sheet, the weight of which together 
with the bearings would not exceed 
thirty pounds, a performance of more 


than two horsepower per pound of ma- 


terial was realized. 

‘As to steam economy, it is highly 
satisfactory, comparing well with the 
best turbines, the consumption being 
thirty-six pounds per horsepower-hour 
with free exhaust and back pressure 
of a few pounds, which would mean 
less than seventeen pounds for a two- 
stage machine of that size. This econ- 
omy could still be greatly increased for 
the turbine was operated under condi- 
tions of maximum output and not max- 
imum economy.”’ 

Mr. Tesla stated that there was no 
limit to the capacity for which this tur- 
hine could be built and said that the 
peculiar characteristics of this form of 
construction would make it possible to 
attain economy of operation with super- 
heated steam not heretofore realized. 
When operated as a water turbine it 
greatly simplified the present methods 
of regulation and opened up a field of 
application which was stupendous. 

—_—__—_»-e———— _ °* 
Courses in Lewis Institute. 

The Lewis Institute of Chicago has 
just issued a schedule of continuation 
courses which will be given evenings 
and Saturdays, beginning October 9, 
1911. 

. The schedule includes engineering, 
chemistry, physics, mathematics, draw- 
in, languages and household arts. The 


courses are arranged so that they can 


be taken independently or in connec- 
tion with regular eollege work or in 
series to form a logical development 
of the subject. In general, the courses 
are designed to afford those who are 
employed an opportunity to continue 
their vocational studies. Of the total 
enrollment of 3,200 during the past 
season, over 1,800 were enrolled in the 
continuation classes. 

The engineering series includes en- 
gineering principles, electrical meas- 
urements, direct-current machinery, 
rotary-converters in substation work, 
alternating-current principles, trans- 
formers and transmission lines, alter- 
nating-current motors and generators, 
steam-engine testing, internal combus- 
tion engine, structural-steel design, and 
also work in connection with the char- 
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acteristics and properties of reinforced 
concrete. . 

The mechanic-arts series includes 
mechanical and architectural drawing, 
machinery drawing, machine design, 
lathe and milling-machine work, tool 
and die making, pattern making, 
foundry and forge work. 

The mathematics series is especially 
arranged for engineers and includes. 
algebra, geometry, trigonometry, an- 
alyties and calculus. s 

Work is also offered in English, 
Latin, German, French and Italian. 


THE ROTOR OF THE 110-HORSEPOWER 
TESLA TURBINE. WEIGHT, 
TWENTY POUNDS. 

The tuition is $5.00 per term of ten 
weeks, with $5.00 extra where labora- 
tory or shop work is included. 

Full information may be obtained by 
addressing Director Carman at Lewis. 
Institute, Madison and Robey Streets, 
Chicago, Ill. 

—— eoo i 
Chicago & Milwaukee to Reorganize. 

Final details of the plan’ for reor- 
ganizing the Chicago & Milwaukee 
Electrice Railroad have been made pub- 
lie. It is stated that a new Illinois 
corporation will acquire the properties 
of both the old Ilinois and Wisconsin 
railroad companies. 

The new corporation will issue 
$4,000,000 first-mortgage five-per-cent 

bonds, $4,000,000 four-per-cent first in- 
come bonds, $5,000,000 four-per-cent 
second income bonds and $6,000.000 of 
stock, all of one class.. 
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Illuminating Engineering Society. 


Fifth Annual Convention, Chicago, Ill., September 25 to 28. 


The fifth annual convention of the Il- 
luminating Engineering Society was 
opened on Monday, September 25, in 
the Congress Hotel, Chicago. This is 
the first time that the Society has ven- 
tured so far from the Atlantic seaboard 
and the success of the convention is very 
gratifying to those who have the inter- 
est of the Society at heart. The regis- 
tratinn on the first day amounted to 
over 100 and this was afterwards in- 
creased by the late arrivals. 

As President A. E. Kenneley was 
detained in Europe by the International 
Congress at Turin and was unable to be 
present, the first session was called to 
order by Vice-President V. R. Lansingh 
at 11:10 a. m. on Monday morning. 
John F. Gilchrist, chairman of the Gen- 
eral Convention Committee, made a 
brief address of welcome, and Joseph D. 
Israel, chairman of the Philadelphia 
Section, made an appropriate response. 
The chairman read the address of the 
absent president, which was entitled 
‘‘The Relations of Physico-Physiologi- 
cal Research to Illuminating Engineer- 
ing.’’ | 

PRESIDENT’S ADDRESS. 


I desire to submit for consideration the 
importance of activity and research in the 
measurement of light. 

Every department of natural science takes 
its origin in a collection of scattered col- 
lated observations. At first, these may seem 
disconnected, and at variance. In the earlier 
stages of any science, there is a constant 
increase in the number and complexity of 
the observations, with little or no gain in 
their perspective, or in the apprehension 
of their mutual relations. After the science 
has reached a certain stage of development, 
depending upon its extensiveness, the re- 
lations of the various observations to each 
other become apparent. The observations 
still increase in number and complexity; 
but they arrange themselves into co-ordi- 
nate groups. It is found that the various 
phenomena are related in a definite and ap- 
parently unvarying manner. This is the 
stage of discovery of law. A great change 
appears in the psychological aspect of the 
science. The highest development of a 
science known to us is that in which all 
the laws are recognized and are exceed- 
ingly simple, so that they may be reduced to 
the operations of simple arithmetic. Every 
observation becomes associated with its 
proper phenomenon, Every phenomenon be- 
comes connected with its proper law. Every 
law becomes amenable to simple arithmetic. 
When we acknowledge that a science is very 
difficult to understand, we admit that it is 
undeveloped. All the natural sciences aim 
at becoming exact sciences, and become 
exact through the making, correlation and 
reduction of measurements. Any branch 
of natural science without measurements is 
not above the qualitative stage. The meas- 
urements connected with the quantitative 
sciences, on which illuminating engineer- 
ing depends, are mainly photometric meas- 


urements. Not only is the precision with 
which a judgment of equal illumination can 
be made relatively small, but the precision 
with which our standard illumination can 
be independently re-duplicated is also rela- 
tively small. Our flame standards are so 
inferior, in this respect, that they have been 
abandoned in the maintenance of the in- 
ternational candle, in favor of a group of 
incandescent lamps. It is also known that 
the sensation of light, or the candle-lumens 
per unit of radiant power-density is very 
different tor different frequencies. The eye 
is more sensitive in the yellow-green than 
at either end of the spectrum. The lumens 
per area-watt are known to be greatest at 
or near the frequency which is most prom- 
inent in daylight. But when the radiant 
power-density is feeble, and the candle-power 
perceived is low, the lumens per area-watt 
are known to be greatest at a somewhat 
different frequency; so that the relative sen- 
sibility of the eye to stimulus, at different 
frequencies, varies with the intensity of 
the stimulus. Much remains to be inves- 
tigated before our Knowledge can be regard- 
ed as satisfactory along any of these lines. 
Assuming that we possessed a proper knowl- 
edge of the lumens per area-watt, for all 
the different colors and frequencies of light, 
at all working intensities, jt would become 
possible to make a spectro-photometrical ex- 
amination of the light from any lamp, then 
average the lumens per area-watt over the 
whole of its spectrum, to measure the total 
radiant power of the burner in watts, and 
then express the radiation-density in watts 
per lumen in a significant manner. All re- 
search connected with photometry borders 
on the work of ocular physiology, and of 
psychology. Consequently, all such re- 
search, in order to be most effective, should 
be undertaken with adequate information 
concerning what has already been accom- 
plished in those sciences along similar lines. 
Since it has probably taken millions of years 
to develop the human eye it is not wonder- 
ful that the study of the eye should be so 
dificult. It might be supposed that the 
knowledge, in a few laboratories, of certain 
physical-physiological constants for the hu- 
man eye was of no importance to the broad 
industry of illumination, to its manufacture, 
engineering, distribution, or sale. On the 
contrary, all such knowledge is of great 
importance to the industry in many ways. 
All such knowledge rapidly begets applica- 
tions, improvements, economies, in a man- 


ner of which modern experience affords 
many examples. 


Motions were made by E. P. Hyde 
and carried, expressing regret at the 
President’s absence and referring his 
address to a committee. The chairman 
appointed on this committee J. R. Cra- 
vath, H. E. Ives and W. H. Gartley. 

A report of the Committee on Nom- 
enclature and Standards was read by 
the secretary. This consisted of a re- 
port prepared by the Sub-Committee 
on Photometric Units. 


REPORT ON NOMENCLATURE. 

The committee has been in communica- 
tion since the last convention with C, C. 
Patterson of the English National Physi- 
cal Laboratory. A. G. Trotter of the Board of 
Trade, Eric Gerard of the Montefiore Insti- 
tute in Belgium, and Ormond Higman of the 
Canadian Government Laboratory at Ottawa. 
Little progress can be reported but the com- 


mittee recommends that the term “lighting” 
be used to designate the product of lumin- 
ous flux and time, the symbol being L in- 
stead of O as reported last year. The com- 
mittee also recommends symbols proposed 
by Blondel to immediately follow the letter 
I for candlepower and F for flux. The sym- 
bol consists of a horizontal bar intersecting 
a circle, when mean spherical candlepower 
or total flux is intended; the same bar with 
the upper half of the circle to represent 
upper hemispherical candlepower or flux; 
and the bar with the lower half of the circle 
to represent lower hemispherical candle- 
power or flux. 


A written discussion of this report 
was sent in by A. S. McAllister, in 
which he objected to the adoption of 
symbols which could not be readily 
printed, as the result could not be a 
very general use of them. He objected 
to the duplication of certain symbols in 
the Standardization Rules in the Amer- 
ican Institute of Electrical Engineers, 
the letters J, E. and FP being used for 
both electrical and photometric quanti- 
ties, and these sometimes occurred in 
the same equations. He suggested the 
use of the Greek letter psi (¥) for 
light flux, and the Greek letter beta (8) 
for light flux-density. These would cor- 
respond to the letters ® and B for 


magnetic flux and magnetic flux-den- 
sity. 


A report of the committee on prog- 


ress was then presented by Percy W. 
Cobb. 


REPORT ON PROGRESS. 


No radical innovations in either material 
or methods have occurred during the past 
year. In arc-lamp practice the tendency 
is toward the use of luminous and flaming- 
arc types. The electrodes for the mag- 
netite arc are produced of more uniform 
and better quality. These arcs are replac- 
ing alternating-current and inclosed arcs 
with general improvements in both illumi- 
nation and cost. The titanium-carbide arc 
has, owing to difficulties in construction and 
operation, not come into use. The flame 
arc has been handicapped by expensive 
electrodes and the necessity for frequent 
trimming, but the advent of long-burning 
electrodes, attained by increasing the diam- 
eter, increasing the length and changing the 
composition, has decreased this difficulty. 
There are several lamps now on the 
market capable of burning about seventy- 
five hours per trim at an efficiency slightly 
less than that reached by intensive burn- 
ing. It is not expected that the life can 
be increased beyond this value without ob- 
jectionable loss of efficiency. The strong- 
est point of these new lamps is that they 
may be successfully used with alternating 
current and constitute a more useful and 
efficient lamp than any of the alternating- 
current arcs heretofore employed. Small in- 
tensive are lamps with carbons of one-quar- 
ter inch diameter and requiring about five 
or six amperes are being used more exten- 
sively since they have been pushed with 
slight loss of efficiency to a burning life 
of forty or fifty hours. Quartz mercury-arc 
lamps have been introduced in this country 
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and have had an effective life of several thou- 
sand hours with a great improvement in 
color over the ordinary mercury lamp. A 
novelty which has been introduced abroad 
is the Moore tube filled with neon. The 
consumption is under one watt per candle 
and the light of a warm and mellow color. 
The most important advance in incandes- 
cent lamps is the commercial introduction 
of drawn-wire tungsten filaments. The ten- 
dency in size is upward, 400 and 500 watts 
being customary. The tantalum lamp is 
still produced in large numbers, but is not 
likely to withstand the competition of the 
new tungsten lamps. Incandescent mantles 
for gas lamps have undergone. considerable 
improvement, the life being longer and the 
maintenance of candlepower better. Ra- 
mie fiber is coming into use as a mantle 
material, but artificial silk or cellulose is 
superior to it. Another improvement in 
mantles is the introduction of more ceria, 
which reduces the efficiency slightly, but 
gives a better color. High-pressure gas 
lighting has been tried in a few places, but 
the special distribution system which is 
necessary seems to stand in the way of 
commercial progress. Gas fixtures have 
been materially improved and shock-ab- 
sorbing devices have reduced the break- 
age of mantles. The inverted Welsbach is 
displacing the older upright form. The 
pressure-wave system for street-lamp light- 
ing is widely used abroad and should find 
larger employment. In the practice of il- 
lumination there is a gradual evolution to- 
ward a higher degree of lighting and better 
designed shades and reflectors with a ten- 
dency upward in the amount of illumina- 
tion. The lavish and reckless use of un- 
screened arc lamps in display lighting is 
on the increase. In indoor lighting the ten- 
dency is toward the use of indirect and 
especially semi-indirect illumination. A 
large variety of new glassware for both gas 
and electric lamps has been put on the 
market. Reflectors have undergone steady 
improvement and both glass and metal 
have been worked out in a variety of de- 
signs. Sockets and shade holders permit- 
ting the adjustment of the lamp in the 
Shade are now available. The American 
Association for the Conservation of Vision 
has been formed during the year and will 
will reinforce the efforts of this Society 
toward the improvement of illumination. 


In discussing this report George S. 
Barrows spoke of the use of high-pres- 
sure gas in Europe. The first installa- 
tion there had individual pressure 
plants and special mains were only in- 
troduced when the number of con- 
Sumers warranted it. It is unnecessary 
to have special mains in order to use 
a pressure wave in lighting street 
lamps. There are probably 230,000 
lighted in Europe in this manner with- 
out special mains, and he spoke of two 
Instances where the method was used 
in this country. 

John G. Henninger, Jr., spoke of the 
recent development of metallic re- 
flectors, of which there were many 
more types available than formerly. 
These give a very good efficiency, as 
much as sixty-five per cent of the light 
being available in the lower hemisphere 
and fifty to seventy per cent in a zone 
sixty degrees around the vertical. 

E. L. Elliott called attention to the 
use of a magnetite are without a globe, 
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which he condemned, as this is the 
most intense source of light known. 
The only excuse for it is economy. 
Opalescent globes absorb blue rays 
more than others, and this arc is strong 
in the blue end of the spectrum. This 
may have militated against the use of 
globes. 

L. D. Marks spoke of the extended 
use in factory lighting of systems of 
general illumination supplemented by 
local illumination. The former prac- 
tice of using exclusively local illumina- 


tion is being greatly improved. He 


commented upon the absence of any 
reference to daylight illumination in 
the report. 

J. R. Cravath supplemented the pre- 
vious speaker’s remarks and questioned 
the existence of any metallic surface 
which could give such a high reflection 
as that indicated by Mr. Henninger. 

F. E. Cady, W. M. Skiff and S. L. E. 
Rose also took part in the discussion, 
the latter pointing out that the use of 
appropriate inclosures for flaming-are 
lamps had increased the life of the 
electrodes to 80 and 100 hours and that 
the deposit from the fumes had been 
greatly remedied. 


AFTERNOON SESSION. 


The entire session on Monday after- 
noon was devoted to the reading of 
papers on illuminating glassware. The 
first was a symposium on the subject 
by representatives of three different 
manufacturers, preceded by a brief in- 
troduction from Bassett Jones, Jr., 
chairman of the Committee on Papers, 
and read by W. E. Barrows, Jr. The 
contribution of George H. MeCormack 
was read by F. L. Godinez. A. J. 
Marshall then presented a summary of 
the Holophane system of prismatic 
globes and reflectors. S. G. Hibben 
read the concluding section by L. W. 
Young, dealing with the characteristics 
of Alba glass. A paper by E. H. Bos- 
tock on ‘‘The Manufacture of Glass 
for Illuminating Purposes” was read 
by Secretary P. S. Millar. The final 
paper of the session was that presented 
by F. L. Godinez on ‘‘ Requirements of 
Modern Reflector Design.’’ Abstracts 
of these papers follow. 


SYMPOSIUM ON ILLUMINATING GLASS- 
WARE. 


Part I, by Mr. McCormack, calls attention 
to the need for considerable variety in the 
design of illuminating glassware. There has 
been too much use of stereotyped forms 
when distinctive designs are needed. Mer- 
chants, particularly, need means for differ- 
entiating their stores from those of their 
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neighbors even in the equipment of their 
lighting fixtures. The greatest problem be- 
fore the manufacturer is to prevent monot- 
ony in lighting installations by designing eff- 
cient units that offer a wide and pleasing 
choice to the consumer. Overcoming of 
glare is another problem. Reflectors of 
clear, polished glass produce a decidedly ob- 
jectionable glare as contrasted with opal re- 
flectors having special depolished inner sur- 
faces. This was graphically shown by illus- 
trations. Differences of efficiency between 
any two different kinds of properly designed 
reflectors of the same general type are in- 
significant. The sparkle, color and life of 
opal glass is due to the perfect diffusion 
from we minute particles of opal suspended 
within the glass. Such glass permits of be- 
ing molded into artistic shapes on the ex- 
terior of the reflector with a depolished in- 
ner surface. 

In Part II, Mr. Marshall explained and il- 
lustrated the Holophane system of illuminat- 
ing glassware, which comprises scientifically 
designed prismatic globes and reflectors for 
a great variety of requirements. These in- 
clude four general classes: Class 1.—Pris- 
matic, semi- or totally-enclosing envelopes 
in various forms, having both internal and 
external prisms; these prisms both redirect 
and diffuse the light flux which strikes the 
inner surfaces of such envelopes. Class 2.— 
Prismatic reflectors in numerous shapes, de- 
signs and treatments, giving any desired 
distribution of light; most of these reflectors 
have vertical external prisms and clear in- 
ner surfaces. Class 3.—The combination of 
Classes 1 and 2. Class 4.—The combination 
of Classes 1 and 2 with clear, ground, acid- 
treated, milk, tinted and other glasses not 
having as part of themselves prisms; this 
glass is used primarily for diffusing and ar- 
tistic effects. Aside from the principal 


classes just mentioned, there are a number 


of units made possible through a combina- 
tion of these classes. He described the de- 
velopment of the system and showed the un- 
reliability of non-calculated imitation pris- 
matic globes. The effect of dust on a scien- 
tifically designed prismatic globe is very 
small. Any desired distribution of the light 
may be obtained. Single lamps are prefer- 
able to a cluster within a prismatic hemi- 
sphere. The open reflectors are made in 
three general types, extensive, intensive and 
focusing. Reflectors may easily be made 
decorative, as well as utilitarian, and they 
may be combined in various special fixtures. 
It is important that the proper holder be 
used, because a wrong relative position of 
lamp and reflector defeats the result desired. 
By combining prismatic with other glass- 
ware, a great variety of pleasing and useful 
effects are obtained. Mr. Marshall closed 
his section by a brief description of the man- 
ufacture of Holophane prismatic glassware. 

Part III, by L. W. Young, dealt with Alba 
glassware, which is made up in three gen- 
eral forms: (1) commercial shades, (2) 
balls, globes and stalactites, (3) bowls, urns 
and similar decorative pieces and special 
shapes. Alba glass is of a clear or crystal 
base, holding in itself by a species of col- 
loidal suspension a great number of infini- 
tesimal flakes, which give color to the glass, 
break up the rays of light and aid in their 
reflection. It is entirely distinctive from 
milk or opal glasses. Among its advantages 
are claimed to be good reflection, efficient 
and diffuse transmission, adaptability to ar- 
tistic treatment in both varied designs and 
colors. Alba globes have a total absorption 
of 13.5 per cent. Being perfectly smooth 
this glass is very easy to clean thoroughly. 
It is not easily broken by clamping under 
set screws. Among special forms of Alba 
glassware are pendent spheres, dish-shaped 
shades for indirect lighting, urns and artis- 
tic shades for decorative lighting. The great 
variety of forms and colors available pro- 
vides a wide latitude of choice to the illu- 
minating engineer in meeting any require- 
ments. 
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MANUFACTURE OF GLASS FOR ILLUMINAT- 
ING PURPOSES. 


Mr. Bostock's paper removes much of the 
mystery that has surrounded the art of 
glass making. He defines glass in very 
broad terms. Its chief ingredient is com- 
mon sand, to which are added and fused a 
great variety of chemicals, depending on 
the physical qualities that the product is 
expected to have. Mr. Bostock mentions a 
large number of chemicals and the influ- 
ence they have on the hardness, elasticity, 
cold and other properties of glass. He de- 
scribes the manufacture of glass and par- 
ticularly the four methods of forming glass 
ware for lighting purposes. The most bril-- 
liant surface is produced by an “off-hand” 
method of blowing, the paste-mold, two- 


. piece mold and press methods following in 


order. The author takes up at some length 
the attainment of various colors and of va- 
Tious degrees of etching. He urges against 
the use of sand-glass for lighting ware. 
Phosphate glass is probably the most per- 
fect diffuser. Opalescent glass is too absorb- 
ent for much use in lighting outside of that 
for decorative effect. Daylight prismatic 


glass forms the concluding topic of the pa- 
per. 


REQUIREMENTS OF MODERN REFLECTOR 
DESIGN. 


Mr. Godinez in the opening cf his paper 
makes a plea against too much repetition 
of standard designs in laying out lighting 
installations which produces decided monot- 
ony. Manufacturers of reflectors have not 


-Made a sufficient effort to provide for a 


sufficient variety of reflector designs to 
meet the various demands for contrast, ef- 
fect and appearance. The author then gives 
the results of some ultra-microscopical in- 
vestigations of the minute particles with- 
in the construction of glass. After de- 
scribing the instrument used he gives a 
number of illustrations of ultra-microphoto- 


graphs of various kinds of glass and ex- 


plains the theory of dispersion and trans- 
mission for these different glasses. He 
lays great stress on the need for preventing 
the very decided glare resulting from illum- 
inants of high intrinsic brilliancy. Use of 
opal glass in the molded form with appro- 
priate ornament is peculiarly adapted to 
the environment of the home. It is there 
particularly where glassware typical of 
commercial installations should be barred. 
Great attention is necessary to the matter 
of color in order to bring out the proper 


element of repose which is the basis of 
home life. The author has developed a new 


type of glass that is manufactured in a deli- 
cate amber tint and also in a very subtle 
tone of old rose. An irridescent effect is 
readily attained by special treatment of its 
surface. He shows several designs of fix- 
tures in which some of this glass has been 
used. Taking up the open shades or re- 
flectors, he discusses the marked preva- 
lence of specular reflection in many types 
of reflectors which result in very unsatis- 
factory illumination. On looking into a 
clear polished prismatic reflector a very 
decided glare effect is produced. To elimi- 
nate this, depolishing of the inner surface 
is essential. In conclusion Mr. Godinez 
makes a strong plea for the drawing up of 
standardization requirements by the Illum- 
inating Engineering Society. 


TUESDAY SESSION, 

The Tuesday session was called to 
order at 10 o’eloek, with Vice-Presi- 
dent H. E. Ives in the chair, The ses- 
sion as opened by a general diseus- 
sion of the papers on illuminating 
glassware that had been read on Mon- 
dav afternoon. 


V. R. Lansingh, of New York, 
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opened this discussion by stating that 
all prismatic reflectors are made by the 
molding process, thus producing slight 
striations on the surface, due to the 


cooling of the glass in the mold. These, 


however, are removed by subsequent 
heating in a gas-fired furnace, so that 
the surface is perfectly smooth. He 
did not believe that Mr. Bostock is 
quite right in ascribing such high re- 
flective power to the opal particles that 
are found in opal glass. In order to 
get appropriate results from this kind 
of glass a considerable thickness is 
necessary, which means a rather high 
absorption of light. He did not agree 
with Mr. McCormack in stating that 
specular reflection is synonymous with 
glare. On the contrary, he contended 
that it makes no difference as to the 
character of the light-source, whether 
it reflects by specular or diffuse re- 
flection, so long as the illumination on 
the working plane is the same. Refer- 
ring to Mr. Marshall’s paper, he em- 
phasized the value of a prismatic re- 
fiector placed inside of glass spheres. 


He also called particular attention to 
‘the great flexibility of the Holophane 


system of prismatic reflectors in per- 
mitting any desired results to be at- 
tained. However, prismatic reflectors 
must be used as they were designed to 


be used, otherwise the results cannot. 


be guaranteed. Mr. Lansingh also com- 
mented on the increased absorption of 
molded Alba glass as compared with 
that which is blown. In conclusion, 
he objected to the statement by Mr. 
Godinez that the regular commercial 
types of glassware should not be used 
in residence illumination. This is 
quite true in residences of the highest 
type, but in nine out of ten residences 
the funds available for lighting equip- 
ment do not permit of very distinctive 
and artistic lighting. In all this vast 
class, commercial types of glassware. 
more or less modified to suit the con- 
ditions, are quite effectively and gen- 
erally used. 

Mr. Cady, of Newark, O., stated that 
some of the curves given in Mr. Godi- 
nez? paper showing the distribution 
curves of clear and satin-finished re- 
flectors indicate that either the wrong 
type of lamp or an improper holder 
was used, because they are at variance 
with what has been found by the man- 
ufaeturers in many tests, namely, that 
the satin finish produces a small per- 


centage loss of efficiency, TIe also ob- 


jected to the statement that prismatie 
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reflectors have the same intrinsic bril- 
lianey as bare lamps. 

J. R. Cravath, of Chicago, said that 
there was an urgent need for the pro- 
duction of a smooth glass in flat plates 
that shall have about equal qualities. 
to ground glass and be particularly 
appropriate for use in skylights. Man- 
ufacturers should endeavor to produce 
such a glass which would be easy to 
clean and yet have excellent diffusive 
powers. Ground glass, when once 
thoroughly soiled, can never be thor- 
oughly cleaned. 

Perey W. Cobb, of Cleveland, agreed 
with Mr. Lansingh that when an equal 
illumination is produced upon the 
working plane, it makes no difference 
whether that illumination comes from 
a source making use of specular re- 
flection or one in which diffusive re- 
flection is employed. However, he felt 
that it is highly desirable to have the 
source as free from glare as possible, 
because the eye is bound to observe 
the light-source more or less, even 
though it be placed out of the range 
of ordinary vision. Dr. Cobb felt that 
it was quite gratifying that manufac- 
turers of reflectors are now producing 
depolished glassware so generally. Re- 
specting the color effects alluded to in 
Mr. Godinez’ paper, he thought that 
the tungsten lamp produces as mellow 
a light as that of the old kerosene 
lamp. In his own home he has a port 
able table lamp equipped with a tung- 
sten filament and he finds it to give 
a rich, soft light. At his desk he has 


-had available a tungsten lamp which 


was arranged to give a true artificial 
daylight effect, and he has noticed that. 
practically everyone that has observed 
this lamp alongside of a carbon-fila- 
ment lamp has been struck with its 
soft and mellow qualities as compared 
with the older lamp. 

Norman Macbeth said he was glad 
to see such an array of papers on 
glassware, and also that the commer- 
clal interests were allowed to present 
the advantages of their products with- 
out fear that the editorial committee 
would eliminate all commercialism 
from the final report of the convention. 
Commenting on Mr. Marshall’s curves. 
that show the effect of dust on pris- 
matic retleetors, these are apt to give 
a wrong impression of the true state 
of affairs, because they evidently are 
true only for elosed globes. Ordinary 
open retleetors, which probably eon- 
stitute the bulk of the prismatie re- 
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flectors in use, would doubtless show 
a decrease in efficiency of forty to fifty 
per cent from an equal amount of dust. 

G. H. Stickney, of Harrison, N. J., 
stated that the surface illuminated, 
particularly in desk lighting, often re- 
fleets the source of illumination. 


Therefore, he felt that it was highly im- 


portant that the source be as free from 
glare as it could be, that is, that depol- 
polished glassware should always be 
used. He also briefly commented on 
the high value of the papers presented. 

A. J. Marshall, of New York, after 
a colloquy with Mr. Hibben in regard 
to certain statements found in Mr. 
Young’s paper, contended that the 
large specks frequently found in Alba 
glass are really defects or bubbles 
which decidedly mar its reflecting 
power. He ridiculed Mr. Young’s 
enumeration of numerous but highly 
conflicting advantages of this type of 
glass. A glass cannot be at the same 
time a perfect reflector and a perfect 
diffuser. Referring to the large in- 
stallation of Alba bulbs in the new 


Chicago & Northwestern terminal sta- . 


tion, he said that the filament can be 
easily discerned through the globe, 
which is objectionable. Replying to 
certain objections that had been raised 
in regard to the cleaning of prismatic 
glass, he stated that all illuminating 
glass requires cleaning, and, in fact, a 
‘colorless glass shows less dirt than a 
white or milky glass. 

F. L. Godinez, of Jersey City, took 
issue with some of the remarks of 
Messrs Hibben and Marshall. Then 
he closed the discussion in reference 
to his own paper and that of Mr. Mc- 
‘Cormack by emphasizing the value 
‘of originality in store lighting as be- 
mg a highly needed requirement in or- 
der to secure appropriate advertising. 
He concurred in the comments of sev- 
eral of the speakers that reflection 
from glazed paper or the glass tops of 
showcases is very marked, and this can 
‘be made unobjectionable only by using 
‘4 non-glaring source; moreover, the 
‘eye is bound to wander to the light- 
‘Source frequently. Distinctive and art- 
istic lighting equipments for residences 
are Imperatively needed. A soft, mel- 
low light should be provided. In con- 
clusion, he called attention to the fact 
that within sixty days the lighting 
‘companies in fifty-seven cities will an- 
nounce to their patrons that they will 
Place at their disposal their illuminat- 
ng-engineering departments and that 
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all installations designed by these illu- 
minating engineers will be guaranteed 
to give satisfaction. 

Mr. Marshall briefly closed the dis- 
cussion of his paper by again empha- 
sizing many of the points that have 
been brought out therein and meeting 
some of the objections that had been 
offered by some of the speakers. Mr. 
Hibben also closed the discussion on 
behalf of Mr. Young. After answer- 
ing a number of questions that had 
been asked, he stated that the large 
specks found occasionally in Alba glass 
are not the normal ones that produce 
the diffusive and effective qualities in 
the glass. Fluorescence has been found 
in several tests as being somewhat 
characteristic of this type of glass. 

NATURAL GAS. 

George S. Barrows, of Philadelphia, 
then presented in brief abstract form 
his paper on ‘‘Natural Gas; Its Pro- 
duction and Utilization.” He shows 
a large number of lantern slides of 
typical gas wells, the manner of piping 
the gas, and the manner of utilizing it 
in furnaces and for other miscellane- 
ous heating purposes. The develop- 
ment of natural-gas wells has increased 
steadily. In 1909 there were 24,000 of 
them in operation. The consumption 
of natural gas likewise has increased 
at an extremely rapid rate, both in do- 
mestic and industrial service. The 
average price throughout the country 
for natural gas for domestic use is 
about twenty-four cents per thousand 
cubic feet and for industrial use about 
eight cents per thousand cubic feet. 

F. H. Gilpin, of Philadelphia, then 
abstracted his paper on 


RECENT SMALL GAS-LIGHTING UNITS. 


Mr. Gilpin’s paper considers gas mantle 
burners smaller than the ordinary size so 
designed as to give about twenty-five mean 
spherical candlepower. A number of these 
have been developed in Germany and Eng. 
land and a few in this country. Tests were 
made of their characteristics such as mean 
spherical candlepower, efficiency, etc. These 
tests are recorded at length in the paper. 
The general impression that the paper 
gives is that the small gas units have from 
twenty-five to thirty per cent higher effi- 
ciency than the similar units of ordinary 
size. In all types of small units all danger 
due to the breakage of glassware is greatly 
diminished. 


This paper was discussed by T. J. 
Little, Jr., who did not agree with the 
conclusion that small gas units in gen- 
eral can be regarded as more efficient 
than the large ones. He had also no- 


ticed that the open-mesh mantles were ` 


more efficient than those of close mesh, 
which doubtless was because more 
light from the interior of the mantle is 
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thereby emitted. Mr. Gilpin briefly 
closed the discussion of his paper. 

The final paper of this session: was 
one on ‘‘Recent Developments in the 
Manufacture of Incandescent Electric 
Lamps,’” which was presented in brief 
abstract form by J. E. Randall, of 
Cleveland, Ohio. 


DEVELOPMENTS IN INCANDESCENT LAMPS. 


Mr. Randall's paper is a general review 
of the development that has taken place 
in incandescent-lamp manufacture during 
the last ten years or so. In the years 1904- 
1907, inclusive, there was a sag in the gen- 
eral quality of carbon lamps accounted for 
principally by the larger proportion of low- 
wattage lamps and those above 100 watts 
which were produced during those years. 
Both the very small and the very large 
carbon lamps are known to be inferior to 
those between 50 and 100 watts. The met- 
allized lamps have made steady improve- 


= ment since 1907. Recent experiments show 


that metallized lamps as low as 30 watts 
can be successfully made. Taking up the 
metal lamps, the first of these was the os- 
mium lamp, which received fairly succéss- 
ful commercial development in Europe. Its 
great fragility as well as the limited sup- 
ply of osmium and the subsequent advent 
of the tungsten filament prevented further 
development of this type of lamp. The next 
metal lamp to be taken up on a large scale 
was the tantalum, which was handicapped 
neither by fragility nor meagerness of the 
supply. Its inferior performance on alter- 
nating current was known at the time it 
was introduced and this has prevented ita 
general use in this country. It was the 
first real drawn-wire lamp. The tungsten 
lamp received its great development short- 
ly after the osmium and tantalum lamps 
had been put into service. Without re- 
viewing the well-known features of the 
tungsten development, Mr. Randall called 
attention to the recent production of drawn- 
wire tungsten filaments which now are pro- 
duced on a very extensive scale. The tung- 
sten wire may be considered to consist of 
pure metallic tungsten. Its structure is 
fibrous. During the burning: life of the 
lamp it gradually changes to a crystalline 
form. However, the wire is less brittle at 
every stage in the life of the lamp than are 
pressed filaments. During the manufacture 
the lamps are handled with no par- 
ticular extra care beyond that given 
to ordinary carbon lamps. This shows 
their hardiness before being placed in 
service. They require more careful 
handling as their burning life develops. 
After briefiy referring to the methods of 
making the contacts in pressed filaments, 
Mr. Randall concludes with a comparison 
of the various types of filament lamps on 
the basis of filament performance. He also 
anticipates a further development in the 
carbon lamp which may again place it in 
the race for certain classes of service. 


The discussion was opened by 
George H. Jones, of Chicago, who said 
that a few years ago many central-sta- 
tion companies had been quite a little 
concerned in regard to the effect that 
the higher-effic.ency lamps would pro- 
duce. However, the leading lighting 
companies, such as the one in Chicago, 
had had implicit confidence that these 
lamps would produce increased rev- 
enues, and the Commonwealth Edison 
Company has always accorded a wel- 
come to the newer and more efficient 
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lamps as they were developed. He 
cited some interesting figures to show 
how the average monthly consumption 
in kilowatt-hours has increased despite 
the more general use of tungsten 
lamps. These figures are for the same 
autumn month in the last three years, 
and are as follows: 


Small 
Year Mat Buildings Houses Stores 
1908 16 30 46 
1909 17 32 48 
1910 18.5 33 79 


J. W. Howell, of Newark, N. J. 
called attention to the possibility that 
some of Mr. Randall’s tables might be 
misinterpreted unless they were used 
with appropriate explanation. He 
stated that all the tungsten lamps 
made by the General Electric Company 
are now of the drawn-wire type. These 
lamps have a stiffer filament when 
burned at the same efficiency than the 
pressed filaments had. Moreover, they 
have only two contacts, as against the 
very many that were used in the older 
type of tungsten lamp; since all con- 
tacts carry away heat, especially in the 
large lamps, it follows that the latter 
have been improved very decidedly 
by using the drawn-wire process. The 
metallized-filament lamps have been 
improved a great deal in the last few 
years by eliminating all the defect- 
ives. He thought that they should re- 
ceive more general use as compared 
with carbon lamps, for they cost only 
ten per cent more and are three times 
as good. He felt that it was poor 
practice now to use either large carbon 
or metallized-filament lamps, because 
the large tungstens have been so very 
radically improved. | 

Glenn C. Webster, of Cleveland, 
spoke briefly against making cheap- 
ness the first consideration in the selec- 
tion of a lamp. The ruinous competi- 
tion of a few years ago resulted in a 
marked slump in the lamp industry 
at the time. If the manufacturers 
were accorded a reasonable profit they 
would continue to improve their 
lamps. 

W. F. Little, of New York, showed 
an apparatus that had been designed 
by the Electrical Testing Laboratories 
to test the relative ruggedness of in- 
candescent lamps. This is done by 
mounting them on an arm which is 
raised and dropped by slowly pro- 
gressive increments, a gauge indicating 
the drop at the point when the lamp 
filament breaks. He made some of 
these tests before the meeting. A car- 
bon lamp remained unbroken after be- 
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ing subjected to even a four-inch drop, 
the maximum the machine was capable 
of. An old type of tungsten lamp with 
pressed filament broke when the drop 
became 0.15 inch. A new type of 
drawun-wire tungsten lamp did not 
break even at the four-inch drop. Tak- 
ing a small tungsten lamp of the old 
type, he showed that it could with- 
stand a drop of 0.06 inch, whereas a 
similar lamp with the wire-type fila- 
ment broke at a drop of 3.75 inches. 

Norman Macbeth said that the feat- 
ure that had made the drawn-wire 
tungsten lamp particularly rugged was 
the fact that it had a continuous fila- 
ment which eliminated the many fused 
joints. The small size of lamps (such 
as the twenty-five-watt) had been de- 
eidedly improved by using the drawn- 
wire filament. These have now been 
used in several street-car and subway 
installations with excellent results. 

F. A. Vaughn, of Milwaukee, felt 
that there was need for small sizes of 
tungsten lamps, particularly for resi- 
dence lighting. If the drawn-wire proc- 
ess could be utilized for such lamps it 
would open a considerable field in this 
line. It was to be hoped, therefore, 
that the manufacturers could provide 
small lamps of this type and yet in- 
still confidence in their reliability. 

Preston S. Millar declared that car- 
bon lamps had been improved fifteen 
to twenty per cent within the last fif- 
teen years and in the last few years 
also the metallized lamps have become 
entirely reliable. He felt that the pro- 
fession and the entire lamp industry, 
in fact, should recognize the progres- 
siveness of those central stations, like 
the one in Chicago, that have coura- 
geously taken the lead in actively 
pushing the tungsten lamp. 

F. H. Aldrich, of Chicago, said that 
the International Harvester Company, 
with which he is connected, is now 
using in its various shops between 12,- 
000 and 13,000 tungsten lamps with the 
most excellent results. They have re- 
placed almost all other illuminants and 
are used in practically all the depart- 
ments, even where triphammers are in 
service on the floor above. He has 
found that for 100 or 150-watt lamps 
the average life is 1,500 or more hours. 

Mr. Randall closed the discussion 
by stating that his tables were drawn 
up to give only a general idea of how 
the lamp industry has developed. The 
table on the improvement of the fila- 
ment was designed only to show that 
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feature, eliminating all other variables. 
Those who for many years spent their 
energy in the development of the car- 
bon lamp had done noble work and 
with very little reward. Their efforts 
aided very materially in the develop- 
ment of the new high-efficiency lamps. 
Regarding the development of drawn- 
wire tungsten lamps of small wattage 
at standard voltage, he felt that it was 
entirely feasible, because it necessi- 
tated merely the production of a 
smaller die for drawing the tungsten 
wire. However, he did know that such 
drawn-wire lamps would not be as 
hardy as the larger lamps, and, there- 
fore, felt that this would limit their 
sphere of possible usefulness. 
SECTION MEETING. 

A meeting of section officers and 
those interested in the development of 
sections of the Society took place in 
one of the club rooms of the Congress 
Hotel on Tuesday evening, and was 
presided over by General Secretary 
Preston S. Millar,who is chairman of the 
Committee on Section Development. A 
very general and prolonged discussion 
took place of the general affairs of the 
Society, how its interests might be fur- 
thered, and its influence extended, this 
being broken up at a late hour with the 
most optimistie feeling of the future 
of the organization. 

WEDNESDAY MORNING SESSION. 

The session on Wednesday morning 
was called to order by Chairman V. R. 
Lansingh, and the paper by Ward Har- 
rison and G. H. Magdsick, entitled, 
“The Analysis of Performance and 
Cost Data of Iluminants,’’ presented 
by the former. 

PERFORMANCE AND COST DATA. 


This paper urges that performance and 
cost data should be brought together, tabu- 
lated in systematic form, and presented to 
illuminating engineers, through the Trans- 
actions for use in meeting illuminating-en- 
gineering problems. It is suggested that the 
manufacturers of the various commercial 
illuminants be invited to prepare papers on 
their respective products, contributing com- 
plete performance and cost data. This ma- 
terial would doubtless be augmented by the 
experience of illuminating engineers and 
consumers, and a fund of information would 
be provided upon which a man engaged in 
the practice of illuminating engineering 
might draw witb a feeling of security; data 
which would bear the stamp of impartiality 
and reliability as engineering information 
rather than advertising material. The fac- 
tors which determine the relative value of 
illuminants and which should be included in 
a comparative tabulation of data are 
grouped under two heads; first, illuminat- 
ing power, and second, cost. In determin- 
ing illuminating power it is important to 
consider the total flux from the unit, both 
the initial and the average, during the life 
of the renewal parts in the laboratory and 
under service conditions; the utilization of 
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this flux as determined by the size of the 
unit, the distribution secured and general 
adaptability to the given conditions; also 
the quality of the light, its steadiness and 
diffusion. The mean spherical candlepower 
or tctal ight flux is, of course, the funda- 
mental basis of comparison, and this should 
be obtained for each lamp with the various 
types of standard equipment. The discrep- 
ancies which are so common in cost data 
may be largely eliminated by a careful 
analysis. In determining the total operat- 
ing cost of any system of lighting, three 
items should be considered: (a) Fixed 
charges, which include interest on the in- 
vestment, insurance and taxes, depreciation 
of permanent parts, regular attendance, and 
other expenses which are independent of 
the number of hours of use. (b) Mainte- 
nance charges, which include renewal of 
parts, labor, and all costs, except the cost 
of energy, which depend upon the hours of 
burning. (c) The cost of energy, which 
depends upon the hours of burning and the 
rate charged. If data are compiled under 
these heads in convenient units, such as in 
(a) an annual charge, in (b) a charge per 
1,000 hours operation, and in (c) a charge 
per 1,000 hours operation at unit cost of 
energy, the several items may easily be 
calculated for any given set of conditions 
and the total annual operating cost of any 
lighting system obtained as their sum. 
Aside from the items which may be classi- 
fied under illuminating power, and cost, 
there are certain features which the illu- 
minating engineer must recognize in select- 
ing a lighting unit. As examples of these 
may be mentioned the operation on fluctu- 
ating voltage or pressure, the possibility of 
protecting the units and circuit against over 
Voltage, the likelihood of outages and their 
influence on production, the general effect 


of the illumination, and the adaptability t 
artistic treatment. : n 


The discussion was opened by Norman 
Macbeth, who commended the general 
plan outlined in the paper, but ex- 
pressed the doubt that the information 
desired could be brought together for 
Comparative purposes. He said that 
for commercial reasons the question of 
illumination should not become a ques- 
tion of the relative merits of two illu- 
minants. Mr. Macbeth took exception 
to considering depreciation of perma- 
nent parts and regular attendance of 
illuminantg under fixed charges as these 
he held logically come under mainte- 
nance charges, 

Ñ. W. Ashe expressed the opinion 
that in compiling data along the lines 
Suggested in the paper trouble would 
be encountered in reducing it to a tan- 
gible comparable form. The incandes- 
cent electric-lamp industry is now 
standardized and it would be hard to 
obtain data regarding other types: of 
iluminants that could easily be com- 
pared with incandescent lamps. Mr. 
Ashe gaid, further, that the laboratory 
Performance of lamps should be the 
starting point for all comparisons and 
that the question of efficiency should 
be kept separate from questions of color 
Value, esthetic conditions, etc. 

R. B. Hussey recounted his experi- 


ences in collecting data on various 
street-lighting installations. He said 
that fixed charges could be compiled 
more easily on a yearly basis and main- 
tenance and energy charges on an all- 
night, every-night schedule. 

E. R. Eichengreen, speaking of the 
determination of illuminating power, 
held that it is more advisable to use 
minimum flux than average or 
maximum flux. He also stated that a 
fixed depreciation factor should be 
taken, this in his work being fifty per 
cent, for gas lamps. 

G. A. Stickney held that the paper is 
decidedly important in that it suggests 
a plan of campaign that can eventually 
be followed with success. Speaking of 
the classification of cost data, Mr. 
Stickney said that it is difficult some- 
times to determine definitely under 
which head the charges should be 
placed and on this account it is advisa- 
ble to have the classification flexible so 
as to meet various conditions. 

R. F. Pierce said the proper activity 
of the engineer has to do mainly with 
economy and this should be kept in 
mind in comparing illuminants. He 
added that the lack of data on illumi- 


~ nants at present is due to the difficulty 


of evaluating the various factors rather 
than to a hesitancy on the part of the 
manufacturers to divulge such infor- 
mation. 

J. R. Cravath emphasized the impor- 
tance of the question as to whether 
minimum, average or mean values 
should be taken as the illuminating 
power of a source of light. He men- 
tioned installation where minimum il- 
lumination was desirable under certain 
conditions. 

Mr. Harrison closed the discussion 
agreeing with Mr. Macbeth that the 
cost of cleaning long-life lamps should 
come under maintenance charges and 
be dependent upon the hours of burn- 
ing. He agreed with several of the 
other suggestions made and said that 
if an editing committee could be ap- 
pointed to consider the various data 
received many manufacturers who have 
such data available could be induced 
to submit it to the Society. 

The report of the committee appoint- 
ed to consider the president’s address 
was then presented by J. R. Cravath, 
chairman. The address was highly 
commended and recommended to the 
consideration of every member. E. P. 
Hyde proposed a resolution requesting 
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President Kennelly. to appoint a re- 
search committee along the lines sug- 
gested in his address. 

The paper by Preston S. Millar and 
L. J. Lewinson, entitled, ‘‘The Evalua- 
tion of Lamp Life,’’ was then presented 
by the former. 


EVALUATION OF LAMP LIFE. 


This paper discusses the so-called con- 
ventional method of evaluating lamp life, 
calling for a determination of life to eighty 
per cent candlepower or earlier failure. The 
many disadvantages of this method are 
pointed out and a method proposed whereby 


‘more accurate and satisfactory results can 


be obtained. The chief disadvantage of the 
eighty-per-cent criterion is that it assigna 
exaggerated importance to elements be- 
lieved to be of lesser value, as a result of 


which other more important elements fail 


to receive due recognition. Among minor 
disadvantages, the method attributes no 
value to the service of the lamp after it has 
depreciated in candlepower more than 
twenty per cent, notwithstanding that in 
some classes of service this portion of the 
lamp’s life, though less efficient, has some 
value. Another disadvantage under which 
the method sometimes labors is the neglect 
of the candlepower-maintenance element 
when candle-hours are not figured and when 
reliance is placed upon the life factor alone. 
Also inaccuracies have been encountered 
due tc difficulty in determining precisely the 
hours corresponding to a twenty-per-cent 
candlepower depreciation. In such work it 
is customary to determine the candlepower 
of a lamp at intervals and -by plotting a 
curve through the points so determined, to 
ascertain the time when the candlepower 
curve crosses the eighty-per-cent candlepow- 
er line. Photometric errors of one or two 
per cent, quite likely to be encountered in 
commercial work, may lead to inaccuracies 
in the “eighty-per-cent life” of as much as 
five or ten per cent. Several examples il- 
lustrating these disadvantages are given. In 
the new method, suggested by the authors, 
it is proposed that lamps be evaluated in 
terms of their lumen-hours or candle-hours 
per watt throughout the test period divided 
by the hours in such period. The important 
matter to be decided before the proposed 
method evaluation can be applied is the se- 
lection of a test period. For any one size 
and type of lamp the test period should be 
adopted after careful consideration of nor- 
mal performance. It should cover the useful 
portion of the life and should be sgo se- 
lected as to serve the purposes of the par- 
ties interested in the test. Where no su- 
perior basis of judgment offers, it is sug- 
gested that the test period be the average 
of (1) the hours at which the candlepower 
of surviving lamps has declined twenty per 
cent, and (2) the hours at which the mor- 
tality aggregates twenty per cent. Having 
arrived at a test period by this method, 
it is proposed that the lumen-hours or can- 
dlepower-hours of the lamp during the pe- 
riod be divided by the hours in the period, 
and that the resultant mean value through- 
out the period be considered the measure 
of the value of the lamp throughout useful 
life. On this basis a lamp which failed half 
way through the test period would be given 
substantially half value. The measure so 
obtained would be a true measure of the 
performance of the lamp (neglecting watts) 
and would be as nearly a true criterion of 
the value of the lamp as the correctness of 
the selection of the test period might per- 
mit. Several examples demonstrating this 
method are given. 


This paper was briefly discussed by 
E. J. Edwards, J. W. Howell and Ward 
Harrison. Mr. Edwards said that the 
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worth of a lamp to a customer cannot 
be measured by the candle-hours it 
gives. The useful life he said was of 
more importance and he upheld the 
eighty-per-cent method of evaluating 
lamp life. He asked how candlepower- 
hours per watt is determined, also, 
what difference in penalty is applied to 
early burn-outs with the two methods. 

Mr. Howell spoke of the importance 
of the paper and of its revolutionary 
character. He suggested that it be re- 


ferred to a committee to be considered. 


He added that it oceurred to him that 
the termination of lamp life by candle- 
power is a natural one, while termina- 
tion by hours is an arbitrary one. 

Answering Mr. Edwards’ questions, 
Mr. Miller said that candlepower-hours 
per watt is the candlepower per watt 
times the hours the lamp burns. Re- 
garding penalization for burn-outs Mr. 
Millar said that there is no difference 
between the two methods. 

E. P. Hyde moved that the paper be 
submitted to the standardization com- 
mittee which shall be empowered to 
appoint a sub-committee to consider the 
question and if the proposed method be 
approved it should be referred to other 
technical societies for action. 

The paper entitled, ‘‘Photometry of 
Large Light Sources,” by G. H. Stick- 


ney and S. L. E. Rose was then pre- 


sented by the latter. 


PHOTOMETRY OF LARGE LIGHT SOURCES. 


This paper describes, briefly, some meth- 
ods and elements of photometric construc- 
tion which have been successfully applied 
in the illuminating-engineering laboratory of 
the General Electric Company. Various 
types of photometers are first discussed, 
these being all of the distribution type. 
Three different forms of distribution pho- 
tometers are considered, namely, the con- 
stant length, the constant intensity and 
constant-radius photometers. In addition to 
these the paper describes a photometer 
used in the electrical testing laboratories; 
one used by Professor Matthews at Purdue 
University and several special types. In 
the General Electric Company’s laboratory, 
practically all measurements have been 
made with two forms of photometers, 
namely, the single-mirror crane-type pho- 
tometer and the twin-mirror photometer. 
Three classes of candlepower standards are 
used, namely, reference standards, substi- 


tution standards and working standards. ° 


Reference standards consist of carbon in- 
candescent lamps with a parallel-type fila- 
ment furnished by the Electrical Testing 
Laboratories of New York City and verified 
by the Bureau of Standards at Washington. 
New reference-standard lamps are pur- 
chased at frequent intervals and inter- 
checked with the older ones and with each 
other. These lamps are burned for only 
very short periods of time, and great care 
is taken not to apply a higher voltage than 
called for on the calibration. Substitution 
standards consist of 250-watt or other high- 
candlepower multiple tungsten lamps, care- 
fully seasoned and checked against two or 
more reference standards and against each 
other, without the use of mirrors. Working 


standards consist of forty-watt multiple 
tungsten lamps of special design furnished 
by the Electrical Testing Laboratories. 
These are checked against the substitution 
standards. Calibration tests are made fre- 
quently—at least once a week, and, in some 
cases, daily. When the standards show any 
discoloration or change in candlepower they 
are discarded. The methods of test are de- 
scribed and record sheets used by the Gen- 
eral Electric Company reproduced. The pa- 
per concludes by pointing out the following 
as some of the more important details to 
which too much attention cannot be paid 
in order to eliminate all possible sources of 
error, both in calibrating and testing. A 
sufficient number of screens and proper 
placing of them to prevent stray light from 
reaching the disk in the sight box or the 
observer’s eyes should be provided. Espe- 
cially where very powerful lights are to be 
measured, it is important to watch every 
possible source of stray light. The sight 
box and standard lamp should be kept as 
free from vibration as possible. All meters 
should be carefully calibrated; for example, 
a one-per-cent error in voltage may result 


in a five-per-cent error in candlepower or. 


even more. Meters of proper capacity should 
be used. If possible, meters of such ca- 
pacity that the needle is about the center 
of the scale should be used. For alternat- 
ing-current work, the proper frequency 
should be held constant during the test. All 
distances should be measured with an in- 
extensible scale, such as a steel tape. A 
large error in candlepower may be intro- 
duced by measuring distances with a linen 
tape which has become stretched, or other 
scales which have become distorted. Stand- 
ard lamps must be accurately set up; when 
stationary, a certain definite position with 
relation to the photometric disk must be 
maintained. Pressure leads must be ex- 
tended direct from the voltmeter or watt- 


meter to the point at which it is desired to 
Measure the voltage. 


taken only when the lamp is operating at 
correct adjustment. In any photometer in 
which the light strikes the disk at a per- 
ceptible angle, care must be taken to make 
sure that the relation of the angle of view 
in the sight box does not affect the results. 


The discussion on this paper was de- 

ferred until the afternoon session. 
AFTERNOON SESSION. 

The afternoon session was called to 
order by Vice-President Lansingh at 
2:15. The discussion of the paper on 
“The Photometry of Large Light 
Sources,” was opened by P. S. Millar 
who eritized the design of the photo- 
meter and asked some questions. The 
use of a mirror simplifies the reading 
but does not give all the facts. He con- 
sidered automatic recording devices 
desirable for fluctuating sources, and 
integrating photometers very necessary 
where total flux was required as in test- 
ing different forms of electrodes. 

H. E. Ives thought changes in color 
and intensity could be eliminated in 
obtaining relative distribution curves 
by using the same source as a com- 
panion lamp, combining the light from 
several directions by mirrors for this 
purpose, 

W. J. Cady spoke of the errors aris- 
ing with color charges due to the varia- 
tion of selective obsorption of the mir- 


Readings must be 
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rors with color. The variation of the 
reflection coefficient is from 82 to 95 
per cent. 

W. F. Little advocated a large num- 
ber of snap readings in preference to 
a few taken with greater deliberation. 
He did not consider the Lummer-Brod- 
hun screen as suitable for this work 
as the Bunsen or Leeson disks. 

F. H. Gilpin described the disk and 
mirror used in gas lamp comparisons by 
the United Gas Improvement Company. 

A. S. McAllister approved of the 
method used by the authors. With fo- 
cusing reflectors it is very necessary 
to give the results as apparent candle- 
power at a stated distance. If a con- 
stant distance is maintained in integrat- 
ing the values over the entire sphere, 
a correct determination of the mean 
spherical candlepower is obtained. 

G. H. Stickney closed the discussion 
by answering various points raised by 
the other speakers. He stated that 
great trouble had been experienced with 
the sectored disk, using alternating cur- 
rent, especially with a flicker photo- 
meter. It was necessary to avoid syn- 
chronism. The Lummer-Brodhun pho- 
tometer had been chosen after careful 
tests with various forms. 

The next paper was one by Louis 
Bell, on ‘‘Photometry at Very Low In- 
tensities.’’ In his absence, it was ab- 
stracted by E. P. Hyde. 

An abstract of this paper, together 
with the discussion will be included in 
our final report in the next issue. 

l —— eeo 
Preventing Misrepresentation. 

The constant reference in newspa- 
pers to fires ‘‘probably caused by elec- 
tric wiring’’ has so stirred up the con- 
tractors in one locality that they are 
taking steps to counteract the influ- 
ence of such articles. 

Their plan is to have a competent 
man investigate each rumor of this 
kind and give the papers the actual 
facts in each case. This will probably 
show that many, if not most, of these 


rumors are absolutely without founda- 
tion. 


\ ———+-o—__—— 
Ornamental Lighting in Fort Wayne. 

The City Council of Fort Wayne, Ind., 
has adopted a composite design of orna- 
mental cluster lighting posts. The col- 
umn is a Doric one surmounted by the 
simple capital which characterizes this 
order of architecture. The cross arms 


afford room for four twelve-inch Alba 
globes. . : 
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American Electrochemical Society. 


Twentieth General Meeting at Toronto, Canada, September 21, 22 and 23. 


The American Electrochemical Soci- 
ety completed its tenth year of con- 
ventions with a meeting held in To- 
ronto, Ontario, September 21, 22 and 
23. While the attendance at this meet- 
ing was not as great as at some pre- 
vious ones, any lack of numbers was 
more than made up by the interest of 
the papers presented and by the ex- 
cellent and most enjoyable arrange- 
ments made by the local committee for 
the entertainment of the visitors. To- 
ronto hospitality has gained a reputa- 
tion which will last in the memories 
of those who were present. The total 
registration at the convention was 120. 

On Thursday, the first day of the 
convention, two sessions for the read- 
ing of papers were held in the Chemis- 
try and Mining Building of the Uni- 
versity of Toronto, lunch being served 
in the East Hall of the Main Building 
in the middle of the day. The opening 
session was called to order by President 
W. R. Whitney at 10:40 a. m., and, in 
the absence of Secretary Richards, who 
had been detained in Europe, Carl Her- 


ing was elected secretary pro tem. Sec- ' 


retary Richards arrived at the conven- 
tion in time to participate in the Fri- 
day session. 

The first paper presented was one 
by T. D. Robertson. on ‘‘Recent Prog- 


ress in Electrical Iron Smelting in 
Sweden. 9) 


ELECTRICAL SMELTING IN SWEDEN. 


This paper consists mainly of a descrip- 
a of the furnace at Trollhiittan for smelt- 
ing iron ore, a report on which appeared 
in the last issue of the ELECTRICAL REVIEW 
AND WESTERN ELECTRICIAN. The thermal 
efficiency is close to that of the Swedish char- 
coal blast furnace and higher than that of the 
English blast furnace. The maximum power 
ìs limited to 1900 kilowatts and to avoid 
Overheating the electrodes the current must 
Not exceed 17,000 amperes. The percentage 
of carbon in the pig can be controlled by 
adjusting the charge. Excellent steel has 

een made from low-carbon pig and scrap. 
The Trolthittan furnace was shut down at 
the end of May of this year in order to make 
certain alterations suggested by the results 
of its six months’ operation. It is now pos- 
sible to obtain cylindrical electrodes of 600 
millimeters diameter, fitted with screw 
joints. These have recently been installed 
and result in two considerable improve- 
oae the first one being that the loss due 
© stump ends is done away with: the sec- 
ond is that the electrical contact can be 
made at the point where the electrode en- 
ters the roof, in this way saving about 40 
kilowatts, which with the old arrangement 
was lost, due to the resistance of the whole 
length of the electrode through which the 
current had to pass. The other important 
alteration is in the gas-circulating arrange- 


of the shaft. 


ment. The old dust-catcher was not very 
effective, as only very fine dust is expelled 
from the furnace. A water-scrubber takes 
the place of the dust-catcher, and a fan on 
the ground fioor blows the cleaned gas into 
the furnace. At the present time the fol- 
lowing “Electrometall” furnaces are either 
working or in course of erection: 
Horsepower 
Sweden—Trollhättan, one furnace......... 3,000 
Domnarfvet, one furnace......... 4,000 
Hagfors, two furnaces (3,000 


CA CH). ses Cx sions aw eran , 
Norway—Tyssedahl (Hardanger), two fur- _ 


naces (3,500 each)... 1,000 
Arendal, two furnaces (2,500 

EAC) oa a a EE ROR RES CY 5,000 

Total power .....sssssssesresss 25,000 


In the newer furnaces, three-phase cur- 
rent is used, and by means of three single- 
phase transformers, low-tension current is 
furnished to six carbon electrodes. Owing to 
the recent improvements in electrode manu- 
facture and furnace design, it is now pos- 
sible to construct units up to 6,000 horse- 
power which it is expected will work for 
two years without serious repairs to the 
hearth. Rather more than three metric 
tons of pig iron are produced by the electric 
furnace per electrical horsepower-year, us- 
ing one ton of charcoal for the reduction of 
the ore. The blast furnace uses about three 
times this amount of fuel per ton of iron. 
The furnaces in Norway have a somewhat 
different form of shaft, as coke is the fuel 
employed for smelting. The volume of the 
shaft is smaller, but its diameter is greater, 
than the corresponding shaft of a charcoal 
furnace. The coke in the charge gives a 
greater conductivity, so that a lower tension 
has to be used. The comparative costs 
of electric and blast-furnace smelting de- 
pend in general on the cost of suitable fuel 
and electrical energy, as the electric fur- 
nace simply substitutes one electrical horse- 
power-year for two metric tons of blast- 
furnace fuel. In Sweden there is no doubt 
that the electric furnace has come to stay on 
account of cheaper production. The elec- 
tric furnace is especially adapted to smelt- 
ing finely divided ores. 


This paper was discussed by Messrs. 
Brady, Simpson, Kohn, Handley, Her- 
ing and Lidbury, interest centering in 
the method of washing furnace gas, the 
necessity for using this gas to cool the 
roof of the furnace, and the tempera- 
tures of the gas at the bottom and top 
It was stated by Mr. 
Simpson that English buyers of Swed- 
ish electric pig iron find it irregular in 
composition. In reply to questions, 
Mr. Robertson said that considerable 
trouble had been experienced with the 
gas serubber, but Improvements were 
now being made which would render it 
satisfactory. The use of the gas was 
considered very important, in order to 
make the furnace last for a consider- 
able time. A temperature of about 500 
degrees centigrade is found about half 
way up the shaft and reduction takes 
place as low as 300 degrees. The pig 
iron sold in England was probably from 
some other small furnace and the blast- 


furnace pig from Sweden is irregular in 
quality. There has been no trouble in 
obtaining pig iron with carbon as high 
as four per cent and as low as two 
per cent. 

The next paper on the program was 
one by Walter L. Morrison entitled, 
‘‘Electric-Furnace Treatment of Nickel 
Ore and the Development of a Com- 
mercial Process.” This paper was not 
read at the meeting, but an abstract of 
it will be found elsewhere in this issue. 

A paper entitled ‘‘Note on an Un- 
successful Furnace Experiment’’ was 
then read by Francis A. J. FitzGerald. 


UNSUCCESSFUL EXPERIMENT, 


This paper discusses the reasons for low 
efficiency in a furnace described at the last 
meeting. The heat losses were excessive, 
although the furnace did the work for which 
designed. The furnace was compared ex- 
perimentally with others of different con- 
struction. It was found that in the poor 
furnace, the ratio of surface to power -ex- 
pended was larger than in good furnaces. 
The surface considered-is that exposed to 
radiation from the resistor in which the 
heat is developed, excluding the hearth 
which is useful area. The principal fault 
was in the poor heat insulation of the walls. 
This was shown by the fact that when 
equilibrium had been reached, the interior 
surface of the furnace was about 200 de 
grees centigrade cooler than the resistor. 
The ratio of hearth area to total area re- 
ceiving radiation was lower in the ineffi- 
cient than in efficient furnaces. The fur- 
nace was much improved by adding a layer 
of heat-insulating brick on the outside. The 
author does not consider an air gap in the 
wall of value, since the poor furnace had 
this. 


A written discussion which had been 
presented by R. M. Thompson, who had 
collaborated in the design of the fur- 
nace, was read by F. A. Lidbury. He 
stated the condition which affected the 
losses in the inefficient furnace was 
that the electrodes interlocked and the 
outer side of the resistor was in con- 
tact with the surrounding brick. He 
did not agree with the author’s con- 
clusion regarding an air gap, but con- 
sidered that one reason that air gaps 
did not always fulfill their purpose was 
that it was hard to get an air-tight 
space. 

A paper was then presented by C. V. 
Slocum on ‘‘Titanium in Tron and 
Steel.” 

TITANIUM IN IRON AND STEEL. 


Titanium alloy-steel was first made in 
1903 by Rossi by use of an electric furnace, 
and is now widely used. A small amount of 
titanium is beneficial to both iron and steel 
on account of its strong deoxidizing prop- 
erties and its effect of making the slag 
more fluid. It has been stated that car- 
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bon-free alloys dissolve more readily in steel, 
but the author finds no difficulty in using 
5 to 8 per cent of carbon. The presence 
of aluminum has given difficulty. The ti- 
tanium should be added just before the steel 
is poured. The cost of treatment with ti- 


tanium varies from $0.25 to $2.00 per ton of 
steel. 


R. Moldenke sent in a written discus- 


sion, which was read by F. A. Lidbury. 


He stated that the properties of the 
steel were masked by the presence of 
occluded gases and dissolved oxides, 
and that titanium remedied this condi- 
tion. It is not necessary that the titan- 
ium remain in the steel and it is best 
not to have it in the pig iron, but to 
add it to the ladle before pouring. 

Hans Goldschmidt also submitted 
some written discussion, which was 
read by Mr. Cuntz. He stated that the 
earbon-free alloy had been largely used 
and is very satisfactory. The alloy 
marketed by him contains aluminum 
and low carbon, and was used with 
great satisfaction, whereas the high- 
carbon alloys were used with difficulty. 
Twenty-four per cent of aluminum was 
the best proportion. 

F. A. J. FitzGerald stated that his 
work was not in accord with that of 
Mr. Goldschmidt, but he agreed with 
the author of the paper. 

Mr. Waterhouse also agreed with 
Messrs. Slocum and FitzGerald and 
spoke of his work in using high-carbon 
alloy without trouble. 

The next paper was one by A. J. 
Jones, entitled, ‘‘Transforming Sta- 
tions of Niagara Electrochemical and 
Electrometallurgical Industries.” This 
paper will appear in a later issue. In 
discussing it, F. A. J. FitzGerald called 
attention to the fact that the circuit- 
breakers used in such installations 
often had to be of much larger capacity 
than the plant which was served, owing 
to the enormous power which was back 
of the line. He said that sufficient 
space was very often not given to the 
apparatus in connection with electric- 
furnace work. A. P. Saunders also 
spoke in appreciation of this paper. 

E. F. Northrup called attention to 
the fact that, although the currents 
used in these plants were on a titanic 
scale, there were none so large that 
they could not be measured by the 
mercury form of ammeter which he had 
designed. He referred to one of those 
instruments in use by the Aluminum 
Company of America, which had a 
capacity of 16,500 amperes. 

The next paper was by E. T. Dittus 
and R. G. Bowman, entitled, ‘‘The Di- 
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rect Production of Molybdenum-Steel 
in the Electric Furnace.’’ In the ab- 


sence of the authors, this paper was 
abstracted by E. F. Roeber. 


MOLYBDENUM STEEL. 


Experiments are described for the pro- 
duction of molybdenum-steel direct from 
iron ore and molybdenite, a sulphide of the 
metal, in the electric furnace. To remove 
the sulphur, ferro-silicon is used, forming a 
sulphide of silicon, which passes into the 
slag. All ingredients were crushed, the 
hematite being smelted with coke and lime, 
the ferro-silicon and molybdenite being 
mixed and added to the bath of metal 
shortly before the reduction. is complete. 
Analysis of the ingredients and of the mo- 
lybdenum-steel are given. The electric fur- 
nace had a capacity of two kilograms of 
charge or about one kilogram of steel. The 
lining was magnesite and the walls of fire- 
brick, encircled by steel bands. The base 
could be used as one electrode, and two 
graphite electrodes were suspended from 
above with mechanism for adjusting the 
height and position. The arc was sometimes 
maintained between these two electrodes. 
Asbestos washers encircled the electrodes 
where they passed through the cover. It 
was found preferable to use the iron elec- 
trode, imbedded in the base, connecting the 
two graphite electrodes in parallel. Sixty- 
cycle current was stepped down by trans- 
formers to 25 volts, and about 250 amperes 
were used. Molybednum-steel of low sul- 
phur content was readily obtained, so the 
authors considered the method a success. 
They conclude that a tilting furnace is 
preferable to a stationary one, that tar is 
not a satisfactory binding material for 
crushed magnesite, and that the tap hole on 
a stationary furnace should be short, with a 
steep inclination. Ample provision for heat- 
ing the tap hole should be made. 


This paper was discussed by Messrs. 
FitzGerald, Hansen, Whitney and Her- 
ing, the first named stating that the 
conclusions were hardly warranted on 
account of the small size of the charge 
and furnace used. 


The paper by Albert Hiorth, entitled, 
“Design of a. Thirty-Ton Induction 
Electric Furnace,’’ was, in the absence 
of the author, abstracted by Carl Her- 
ing. 

THIRTY-TON INDUCTION FURNACE. 
The design is based upon the data and re- 
sults obtained with the five-ton furnace in 
Jossingfjord, Norway. The two most impor- 
tant things to be determined were the power- 
factor and the power required to keep the 
charge at the working temperature. The 
power-factor depends upon the design and 
the frequency of the supply. The voltage 
necessary to overcome the resistance de- 
pends upon the primary circuit, the core loss 
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and the resistance of the bath. The latter 
is influenced by dimensions, conductivity of 
material and skin effect. The inductance de- 
pends upon the magnetic reluctance, the 
magnetic leakage, and its effect is propor- 
tional to the frequency. It will increase 
with the diameter of the cores. Perform- 
ance curves are given for the five-ton fur- 
nace, and the computations are based upon 
these. Reasons are given for the various 


elements of design, and the results are given 
in the table. 


M. Unger sent in a written discus- 
sion in which he stated that the power 
installation with low frequencies was 
very costly and that there would be a 
gain in combining a number of small 
units in one furnace rather than in 
making a single large unit. A higher 
power-factor would thus be secured. 
The secondary circuits should be in- 
ereased from three to four or six. With 
7.5-ton units the power-factor would be 
raised from fifty to sixty-one per cent 
at eight cycles, or to forty-four per 
cent at twelve cycles. The radiating 
surface would be the same. With a 
six-ring, thirty-ton furnace operating 
on a three-phase circuit at eight cycles 
the power-factor would be seventy-five 
per cent; at twelve cycles it would be 
fifty-nine per cent. This would make 
the cost higher for the furnace, but 
there would be a great saving in the 
power equipment. 

Answering a question by Mr. Water- 
house, Mr. FitzGerald stated that he 
thought a Réchling-Rodenhauser fur- 
nace was superior to the other types of 
induction furnace. 

Carl Hering spoke of his computa- 
tions for a furnace which should have 
the least possible surface per unit of 
capacity. This shows a great improve- 
ment in the energy consumed, and he 
thinks as low as ten kilowatts per ton 
can be reached. 


AFTERNOON SESSION. 


The afternoon session was opened 
by an address by T. G. Gibson, director 
of the Bureau of Mines at Ottawa, on 
“The Mineral Resources of Ontario.” 
He spoke in some detail of the different 
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kinds of ore and other mineral re- 
sources Which are available in Ontario, 
calling special attention to the large 
silver output at Cobalt and the nickel 
production at Sudbury, the latter be- 
ing the principal source of nickel in 
the world. He also spoke of the ap- 
plication of electric refining to copper, 
nickel, lead, iron, salt, ete. In conclu- 
sion, he suggested two problems for the 
attention of the _ electrochemist, a 
method of utilizing corundum for the 
production of aluminum and the recov- 
ery of potash for fertilizer from feld- 

“spar, which is very plentiful. He also 
spoke of the need of a method for 
cheaply extracting cobalt from the ore. 
At present this is obtained as a by- 
product from the mines faster than it 
ean be utilized, and it is almost worth- 
less. 

W. R. Whitney called attention to 
the fact that cobalt brings about eighty 
cents per pound and that it should be 
much cheaper if it could be easily ex- 
tracted from the residues. 

The next paper was by Ching Yu 
Wen and Edward F. Kern, and was en- 
titled ‘‘Effect of Organic and Inor- 
ganic Addition-Agents Upon the Elec- 
trodeposition of Copper from Electro- 
lytes Containing Arsenic.’’ In the ab- 
sence of the authors, this paper was 
abstracted by W. D. Bancroft. 


EFFECT OF ADDITION-AGENTS ON THE 
ELECTRODEPOSITION OF COPPER. 


In the production of good and pure copper 
by electrolysis, the composition of the elec- 
trolyte is one of the important factors. The 
causes of poor copper deposits are chiefly 
the impurities which accumulate in the 
electrolyte, ana which, under usual condi- 
tions, are precipitated along with the cop- 
per. Of those impurities, the most harmful 
and troublesome ones are arsenic and anti- 
mony, the presence of which in the de 
posited copper makes it brittle and nodular. 
It has been a known fact that during elec- 
trolysis part of the arsenic and antimony 
Contained in the anode dissolves and re- 
mains in solution. These two elements, es- 
pecially the arsenic, are allowed to accumu- 
late in the electrolyte till a critical point 
is reached, which has not yet been definitely 
determined. When this point is passed they 
begin to be deposited with the copper on 
the cathode and render the deposit impure 
and brittle. To prevent this it is therefore 
of utmost importance to maintain the elec- 
trolyte within a certain degree of purity, in 
other words, to keep the amount of arsenic 
aca antimony in the electrolyte below the 

anger line. The object of the investigation 
was to prevent the deposition of arsenic 
ae antimony on the cathode and to prevent 

e formation of dendritic trees. This was 
accomplished by adding certain agents to 
a electrolyte, sodium chloride and gela- 

ne giving the best results. The electrolyte 
nes was copper sulphate containing sul- 
2 ne acid, and the experiments were car- 
el out in small beakers, the electrolyte 
hg stirred. The effect of temperature was 
a'so investigated. The experiments are de- 
scribed in detail. Many other addition- 
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agents improved the deposit, even arsenic 
acid under certain conditions. Of the inor- 
ganic agents, the salts of those metals stand- 
ing high in the electromotive series are gen- 
erally satisfactory. Gelatine, glue and tan- 
nin are beneficial, while peptone is detri- 
mental. 


W. L. Spaulding sent in a written 
discussion in which he spoke of the 
addition of sodium chloride in the bath 
in refining ocpper. When arsenic was 
present to the extent of three pounds, 
only 0.01 per cent of chlorine appeared. 
The amount of arsenic was slowly in- 
creased up to eighteen pounds, and 
then only 0:005 per cent of chlorine ap- 
peared. There was a slime of Cu,Cl, 
on the anode, while more arsenic ap- 
peared on the cathode than in the con- 
trol runs. 

The next paper, by H. K. Richardson 
and F. D. Taylor, on ‘‘The Conductiv- 
ity of Mixtures of Copper Sulphate 
and Sulphurie Acid,’’ was, in the ab- 
sence of the authors, abstracted by 
F. A. Lidbury. . 
CONDUCTIVITY OF MIXTURES OF COPPER 


SULPHATE AND SULPHURIC ACID. 


This paper gives data and curves show- 
ing the results of adding different propor- 
tions of copper sulphate to sulphuric acid. 
The results may be stated briefly as follows. 
The addition of copper sulphate increases 
the conductivity of the sulphuric acid when 


' the amount added is less than three grams 


to 100 cubic centimeters. When the addi- 
tion is just three grams the conductivity is 
not affected. When more than three grams 
is added per 100 cubic centimeters there is 
a decrease in the conductivity. The con- 
ductivity of a mixture of equal parts of 
copper sulphate and sulphuric acid was 
about the same as that of the acid alone. 


The next paper was by W. C. Arsem, 
entitled, ‘‘Transformation of Other 
Forms of Carbon Into Graphite.’’ In 
the absence of the author, this was ab- 
stracted by C. A. Hansen. 

TRANSFORMATION OF CARBON INTO 


GRAPHITE. 


The conditions under which amorphous 
carbon is transformed into graphite have 
been much discussed and many statements 
made which are not supported by experi- 
ment. It has been stated by Moissan that 
a high temperature alone will produce the 
conversion, and by Berthelot that the car- 
bon cannot be converted by heat alone, 
while Acheson claims that graphite is the 
result of intermediate formation and de- 
composition of carbides due to the pres- 
ence of mineral matter. Previous experi- 
ments are discussed and a definition of 
graphite given as that allotropic form of 
carbon having a specific gravity between 
2.25 and 2.26. Experiments were under- 
taken to show whether carbon could be 
transformed into graphite by simply heat- 
ing at a high temperature and, if this is 
not the case, whether it is possible to cause 
the transformation by mixing with the car- 
bon a quantity of mineral matter insuff- 
cient to form carbides with all the carbon 
present. In carrying out the experiments all 
samples were ground to a fine powder, 
packed in small graphite crucibles with 
tightly fitting covers, and then fired at tem- 
peratures over 3,000 degrees centigrade for 
fifteen minutes. The electric furnace used 
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consists of a heater tube of Acheson graph- 
ite surrounded by an insulated carbon 
tube with annular free space between them. 
The samples were tested before and after 
firing by Brodie’s method and the specific 
gravity also determined. The forms of 
carbon used were petroleum coke, bitumin- 
ous-coal coke, anthracite coal, lampblack, re- 
tort carbon and diamond. All the pure 
forms of carbon tested reached a limiting 
density which is not appreciably raised by 
the addition of small amounts of mineral 
matter. The end product is graphite in 
some cases and not in others. Petroleum 
coke yields graphite while lampblack does 
not. Impure carbons show a similar be- 
havior. 


This paper was briefly discussed by 
Messrs. Lidbury and Hansen. The au- 
thor’s definition of graphite was ques- 
tioned. 

A paper on ‘‘A Small Electric Fur- 
nace with Heating Element of Ductile 
Tungsten or Ductile Molybdenum,” by 
A. Winne and C. Dantsizen, was then 
read by the latter. 


TUNGSTEN HEATING ELEMENTS. 


The furnaces hertofore available for tem- 
peratures higher than the melting point of 
iron and in which substances can be heated 
out of contact with either carbon or oxygen 
are as follows: (1) The iridium-tube fur- 
nace. This is very fragile and expensive. 
(2) A carbon-tube furnace with porcelain 
tube inside. This is excellent, but calls 
for special transformers. (3) Platinum foil 
wound on fire clay or other refractory. This 
has been most generally used. Its limita- 
tions.are the fact that the platinum is eas- 
ily contaminated and the winding very ex- 
pensive. (4) The Arsem vacuum furnace us- 
ing a graphite heater. A crucible furnace 
and a tube furnace are described using duc- 
tile tungsten or molybdenum in the 
form of wire or ribbon. The high 
melting points and relatively low cost 
of these metals adapt them admir- 
ably to the purpose. The crucible 
furnace consists of a helix of the metal 
supported by an alundum tube and protected 
from oxidation by an atmosphere of hydro- 
gen. The container for the charge is a 
small crucible placed inside of the alundum 
cylinder. This furnace can be safely run up 
to 1,700 degrees centigrade, using forty- 
five amperes at twenty-five volts. The tube 
furnace consists of a porcelain or alundum 
tube wound with metal foil. Around the 
tube is a tight metal casing filled with 
powdered silica and a hydrogen atmosphere 
is maintained in the casing. For a tem- 
perature of 1,600 degrees this furnace uses 
14.3 amperes at eighty volts. 


This paper was discussed by Messrs. 
Northrup, Hering, Saunders, Lang- 
muir, Kohn and Snowden. In reply to 
questions, Mr. Dantsizen stated that 
the furnace would reach working tem- 
perature in 1.5 hours; that silica does 
not effect molybdenum, but that mag- 
nesia was just as suitable; that ductile 
molybdenum could now be had on the 
market; that other gases could be used 
to form an atmosphere around the con- 
ductor, such as carbon monoxide, but 
that carbon dioxide or illuminating gas 
could not be used. The flow of gas is 
so slow as not to affect the uniformity 
of temperature. No explosions had re- 
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sulted from the use of hydrogen. So- 
dium silicate could not be used as a 
cement with the ribbon, as it reacts 
with molybdenum. The cement used 
would stand as high a temperature as 
alundum. Mr. Saunders called attention 
to the fact that alundum was now be- 
ing furnished with a glaze, so that it 
was not porous, and that it would stand 
a temperature of 1700 degrees centi- 
grade. 

The next paper was by E. F. North- 
rup, entitled, ‘‘New Data on Some 
Electrical Properties of Sodium, Potas- 
sium and Their Alloys.’’ 


CONDUCTIVITY OF SODIUM AND POTASSIUM. 


This is the first of a series of investiga- 
tions into the specific resistance and tem- 
perature coefficient of resiatance of the 
metals. The metals used were commercial- 
ly pure. They were melted and run into a 
glass tube provided with current and po- 
tential terminals. Pure mercury was used 
in the same tube and the results computed 
from the known constants of mercury. Re- 
sistances were measured with a Kelvin 
bridge. Temperatures were measured by 
a nickel resistance thermometer placed out- 
side the tube, the whole being immersed in 
an oil bath. The temperature coefficients 
were all found to be linear above the melt- 
ing points. Below the melting points they 
are nearly linear. Potassium, sodium and 
an alloy of equal volumes of each were 
found to increase abruptly in resistance at 
the melting point. The increase was 45 per 
cent for sodium between 93.5 and 96.3 de- 
grees centigrade, 52 per cent for potassium 
between 60.4 and 63.2 degrees, 48 per cent 
for the alloy between 2.8 and 20.0 degrees. 
Curves are given showing the detailed val- 
ues, as well as a table of observations. The 
principal results are shown in the table. 


Specific Resistance Temperature 
in Microhms. coefficient Density 


20 deg. 100 deg. solid Haquid 
Mercury. 95.78 103.6 0.0019 13.6 
Sodium. 4.87 9.72 0.0053 0.0049 0.98 
Potassium 7.12 15.3 0.0058 0.0051 O.84 
Alloy. 33.8 37.9 0.0015 0.92 


Sodium has three times the resistivity of 
copper, but as its density is only one-ninth 
as great, it is a better conductor per unit 
of weight, and could compete with copper 
at any price less than three times the price 
per pound of the latter. By inclosing it in 
iron pipes its use might be practical. 


This paper was briefly discussed by 
Messrs. Whitney and Lloyd. 

The paper by C. F. Burgess and J. 
Aston, entitled, ‘‘The Electrical Re- 
sistance of Iron Alloys,” was, in the 


absence of the authors, presented by 
0. P. Watts. 


ELECTRICAL RESISTANCE OF IRON ALLOYS. 


Results are given of measurements on 
the relative resistivities of the various al- 
lays of electrolytic iron whose magnetic 
properties have been given in previous pa- 
pers. In the alloys of high magnetic per- 
meability, desirable for use in electrical ap- 
paratus and machinery, it is desirable to 
have high resistivity in order to obviate 
large eddy currents. The property is also 
of importance in connection with wire for 
rheostats. ete. The resistances of the bars 
used were determined by measuring the 
drop in potential over a definite length 
while a known current was flowing. Differ- 
ent percentages of the alloved element were 
used, and in some cases two or three met- 
als were combined with the fron in a single 
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alloy. Details of the composition and the 
measured values are given. The compari- 
son bar of electrolytic iron has a specific 
resistance of 12.1 microhms per cubic cen- 
timeter. Annealing in iron generally causes 
a slight decrease in resistance. All of the 
alloys have a higher resistance than iron, 
although slight in some cases. Figs. 1 and 
2 show some of the results. The experi- 
ments also included aluminum, antimony, 
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FIG. 1. 


bismuth, lead, selenium, and silver. The 
alloys of arsenic, silicon and tin, all of 
which improve the magnetic properties, 
have a high electrical resistance, almost 
proportional to the quantity of the alloying 
metal. Alloys of nickel, chromium and 
silicon are suitable for high resistances. 
The change of resistance due to heat treat- 
meni generally follows the change of physi- 
cal hardness, annealing decreasing the re- 
sistance, and quenching increasing it when- 
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ever it has a hardening effect. High co- 


ercive force is usually accompanied by high 
resistance, 


This paper was discussed by Messrs. 
Hansen, Northrup and Lloyd. In an- 
swer to a question, it was stated that 
all the bars used were forged; that the 
current used in measuring was not 
passed through the knife blades. but 
through auxiliary contacts, and that 
the measurements were made at room 
temperature, 

The report of the committee which 
had been appointed by the president 
to consider the question of the reading 
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and publication, of papers presented be- 
fore the society was then made by 
Chairman F. A. J. FitzGerald. This 
report recommended a higher standard 
of papers, the publication of a monthly 
journal by the society which should 
contain papers of only transient inter- 
est, and that only papers of permanent 
value and interest should be published 
in the Transactions. It was also recom- 
mended that a committee be formed to 
consider all papers presented and pass 
upon them before they were placed 
upon the program. 

A report was also made by E. R. 
Taylor, who was appointed as a dele- 
gate of the society to the National Con- 
servation Congress to be held in Kan- 
sas City, September.25, 26 and 27. Res- 
olutions which had been drawn up by 
the committee in regard to the con- 
servation of water power were en- 
dorsed by the society. 

The session then adjourned. 

In the evening a demonstration was 
given of the Evans-Stanfield electric 
furnace, by which process steel of high 
quality is made in one operation direct 
from titaniferous iron ore, such as is 
so common in Canada. This was fol- 
lowed by a smoker and entertainment 
arranged by Section Q, which was 
thoroughly enjoyed by all present. 

Lieutenant-Colonel and Mrs. J. B. 
Miller tendered a reception in the aft- 
ernoon to the members of the society 
and the visiting ladies, and in the eve- 
ning the ladies were entertained at a 
theater party. 

FRIDAY SESSION. 

The session on Friday was held at 
the club house of the Lambton Golf and 
Country Club, a special train being run 
to the grounds from the city of To- 
ronto. The first paper at this session 
was one by S. Dushman on ‘‘Electro- 
chemical and Electrometallurgical De- 
velopments in Canada.”’ 

ELECTROCHEMICAL DEVELOPMENTS IN 


CANADA, 


The author referred to the work that had 
been accomplished in lead refining, in the 
carbide plants at Merritton and Ottawa, 
the plants for ferro-silicon at Sault Ste. 
Marie and Welland, the plants for cyana- 
mide and graphite at Niagara Falls, the 
plant at Chippewa, the refining plant at Ot- 
tawa, the plant for caustic soda at Sand- 
Wich, the aluminum and carbide plants at 
Shawinigan Falls and the phosphorous and 
ferro-phosphorous plants at Buckingham. 
The plant for making electrolytic alkali at 
Sault Ste. Marie has been discontinued. He 
then spoke of the possibilities for future 
development, which depended upon mineral 
resources, water power and transportation. 
He discussed the mineral resources of the 
country and in considering water power 
pointed out that 75,000 horsepower is now 
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developed in British Columbia, with the 
possibility of 50,000 more. In Ontario there 
is probably 1,000,000 horsepower available 
and including Quebec, New Brunswick, etc., 
there had been estimated a total of 16,000,- 
000 horsepower available in the whole of 
Canada. There are now 25,000 miles of rail- 
road in operation. 


Alean Hirsch then read a paper enti- 
tled ‘‘The Preparation and Properties 
of Metallic Cerium.’’ 

PROPERTIES OF CERIUM. 


` Little has been done in studying the 
physical and chemical properties of the rare 
earths, on account of the difficulty of ob- 
taining the metals. What metal has been 
obtained has usually been in small quan- 
tities and very impure. The field of alloys 
is almost untouched. Oxalates of the rare 
earths, obtained from monazite sand, formed 
the raw material. Thermal methods of re- 


duction failing, the electrolysis of cerium . 


chloride was resorted to with successful re- 
Sults, the ampere efficiency being thirty-six 
per cent. 380 grams were obtained with an 
expenditure of 600 ampere-hours at 15 volts. 
The vessel used was constructed of iron 
pipe. The metal was purified by preparing 
the amalgam and distilling off the mercury 


from a magnesia vessel at high temperature — 


in a vacuum. The physical and chemical 
properties were investigated with metal 
98 per cent pure. The atomic weight 
is 140.25; specific gravity, 6.92; specific 
resistance, 71.6 microhms per cubic centi- 
meter; melting point, 635 degrees centi- 
grade; tensile strength, 12.900 pounds per 
Square inch; specific heat, 0.05. The metal 
is paramagnetic, malleable, ductile: it has 
high heat conductivity, high heat of oxida- 
tion, low thermal electromotive force 
against copper. The decomposition poten- 
tial of normal cerium chloride in aqueous 
solution is 4.3 volts. Cerium burns when 
heated to 160 degrees centigrade. Many 
alloys were studied, those formed with plat- 
inum, tin, antimony, silicon, lead, calcium, 
zinc, cadmium, manganese, iron, nickel, 
page and magnesium being pyrophoric, 
that is, they emit sparks when scratched. 


This paper was discussed by Messrs. 
Parsons, Northrup, Brown, Hansen and 
Richards, who commended the work of 
the author and discussed the reasons 
for the pyrophorie properties. 

The next paper was by Irving Lang- 
muir on ‘‘Thermal Conduction and 


Convection in Gases at Extremely High 
Temperatures. ’? 


THERMAL CONDUCTION IN CASES. 


pro periments made in studying the equili- 
aride has woe of air in which nitric 
Kern t as been formed in the presence of a 
the : glower, indicated a high value for 
high rte conductivity of the gas at very 
that oo peratures, Common experience is 
cipal onduction and convection are the prin- 
odan of temperature equalization at 
ture a temperatures, but as the tempera- 
very ee it is thought that radiation 
ureme ee predominates. Few if any meas- 
Sartiod S of the heat conductivity have been 
grees Ae at temperatures above 400 de- 
gases th ccording to the kinetic theory of 
with the heat conductivity would increase 
he h e 0.85 power of the temperature. 
2,400 ace loss from the Nernst glower at 
the , egrees varied as the fifth power of 
varea co As the total radiation 
Deed the 4.3 power, a previously un- 
ter phenomenon was indicated. The 
tansan o oent were carried out with 
gen TE wire in an atmosphere of hydro- 
the b he temperature was determined from 
Odserved candlepower and also from the 


measured resistance of the filament. The 
energy required to heat the wire to any 
temperature is very nearly independent of 
tbe size of the vessel containing the hydro- 
gen, but was about ten per cent less in a 
large brass tube than it was in the glass 
tube. The position of the wire in the ves- 
sel makes considerable difference at low 
temperatures but at high temperatures it 
has very little effect. The relation between 
energy consumption and temperature is 
given in Table I. The rate of flow of 
hydrogen had no effect on the energy con- 
sumption. 

TABLE I. WATTS PER CENTIMETER OF 

LENGTH. 


9 eha be ; i 
5% <4SE mg JSE OSE 
a2 ae ove ove “UE 
A a = Ee = Eo = Es £ Fe 
Ao Zao + oe ZEN z J 
E 

1000 T 21 ers z 
1200 vor 3.0 3.3 ° 5.1 
1400 igi 4.0 4.4 6.9 
1600 ears 5.3 5.8 9.4 
1800 ee 7.1 8.0 12.9 
2000 8.8 9.4 10,7 17.8 
2200 11.2 12.2 14.1 24.8 
2400 14.5 16.0 18.0 35.0 
2600 20.0 22.2 26.6 52.7 
2800 28.6 32.1 39.2 yes 
3000 42.4 48.0 59.5 

3200 67.3 77.3 97.5 

3400 : 136.4 175 


The loss of energy increases very rapidly 
witn increasing temperature. The power of 
the temperature, N, to which the loss in 
watts per centimeter is proportional is given 
in Table II. 

TABLE II. WIRE B. 
Temperature absolute Exponent N. 
00 1.86 


1500 2.08 
© 2000 2.71 
2500 4.03 
3000 6.90 
3400 10.1 


In a vacuum .the loss is proportional to 
the 4.8 power of the temperature over a 
wide range, hence in the case of the wire 
B the ratio of radiated to total energy 
reaches a maximum at about 2,600 degrees 
absolute. The most reasonable explanation 
of the very high heat conductivity at the 
high temperatures is that the molecules dis- 
sociate close to the filament, thereby ab- 
sorbing a large amount of heat. After dif- 
fusing away from the wire they recombine 
and give up the heat at the lower tempera- 
ture Experiments are in progress to de- 
termine the energy loss in monatomic gases. 
The candlepower measurements indicate 
that the melting point of tungsten is above 
3.450 degrees absolute. 


This paper was discussed by Messrs. 
Hering, Northrup and Lloyd. 

A paper by C. F. Hale, on “The 
Measurement of Very Small Gas Pres- 
sures,’? was then, in the absence of the 
author, abstracted by W. R. Whitney. 


MEASUREMENT OF GAS PRESSURES, 


The extension of studies of the phenome- 
na in rarified gases to the region of very 
low pressures has made increasingly im- 
portant the development of manometers 
whose indications of pressure are not de- 
pendent upon the use of mercury. Thus, 
with the modern rotary pump it is a rela- 
tively simple matter to evacuate glass ves- 
sels to a pressure of 0.01 millimeters of 
mercury, but if a McLeod manometer is 
employed to measure the residual pressure, 
the mercury in it contributes about ten per 
cent to the total pressure. Pirani devised a 
manometer depending on the fact that at low 
pressures the heat conductivity of gases de- 
pends upon the pressure. He used a tanta- 
lum or platinum lamp in connection with 
the evacuated vessel and measured the cur- 
rent at constant pressure. The tempera- 
ture. and consequently the resistance, de- 
pended upon the pressure of the residual 
gas. This method was improved by the au- 
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thor by using a higher temperature of fila- 
ment, decreasing the distance between wire 
and bulb, using a thin bulb and a high-re- 
sistance filament. A tubular bulb is used 
and it is immersed in an ice bath. A similar 
bulb is sealed off and kept in the same bath, 
the two being connected in adjacent arms 
of a Wheatstone bridge. Constant current 
is maintained, and the values of pressure 
in terms of resistance determined by a cali- 
bration by means of a McLeod gauge. Cali- 
bration must be with the same gas that is 
to be used subsequently since the readings 


‘depend upon the nature of the gas and upon 


the temperature of the bath. Reliable 
measurements may be made down to 0.00001 
millimeter of mercury. 


Joseph W. Richards, who had just 
arrived during this session, then ab- 
stracted his paper on the ‘‘Electro- 
chemical Industries of Norway.’’ 
ELECTROCHEMICAL INDUSTRIES OF NOR- 


WAY. 


The author had just returned from a visit 
to Norway, where the majority of the elec- 
trochemical plants in operation had been 
visited. The Anglo-Norwegian Aluminum 
Works near Kristiansand developed 12,000 
horsepower from a sixty-foot flow of water 
and produced from 800 to 1,000 tons of 
aluminum per year. At a nickel refinery at 
Kristiansand the matte from copper and 
nickel ore is refined electrolytically. The 
copper-nickel alloy is used as anode and the 
nickel deposited upon lead. The Badische- 
Anilin Fabrik is making sodium nitrite by 
the Schoenherr process and is turning out 
300 to 400 tons per year. Near Bergen the 
British Aluminum Company has developed 
2,000 kilowatts and is making 600 tons of 
aluminum per year. At Badheim he found 
the sodium works shut down for lack of 
power. The works had been using only 100 
feet of the available 1,000 feet fall of water, 
but are now preparing to utilize the entire 
fall, from which 2,500 horsepower will be 
secured. The Castner process is being used. 
At Udda the Peterson Carbide Works de- 
velops 20,000 horsepower and turns out 
30,000 tons per year, of which 10,000 are 
utilized by the adjacent cyanamide works. 
This plant is to be doubled, the additional 
capacity being used for cynanamide, the 
latter being converted to ammonium sul- 
phate for use as a fertilizer. In the same 
neighborhood the Tissa water power is to 
be used in working zine ores electrolyti- 
cally. The ore brought from Australia is 
roasted and the sniphur obtained utilized 
for ammonium sulphate in the works men- 
tioned above. A resistance furnace is used 
for refining the zinc. The Hardanger Steel 
Works is also at Tissa and will make elec- 
tric pig iron. The plant is now under con- 
struction and is expected to be ready in 
April. Each furnace will be fifty feet high 
and have six electrodes operating on two 
three-phase circuits. There will also be two 
steel furnaces. At Arendal two electric pig- 
iron furnaces of 4.000 horsepower each are 
being constructed by Eyde. He stated that 
power was being sold by a power company 
near Stavanger, for $6.50 per horsepower- 
year. There is a plant at this point built 
especially to utilize old scrap in making 
steel and 3,000 to 6,000 tons per year are 
disposed of in this way. 240,000 horsepower 
are now being utilized for the fixation of 
atmospheric nitrogen; this represents an 
investment of $15.000,000. For small instal- 
lations the Schoenherr process has been 
found most suitable, but for utilizing large 
quantities of power the Birkeland-Eyde is 
found to be superior. The latter is now 
utilized in 10,000-horsepower units. 


A paper by Alfred Sang, entitled, 
“Galvanizing Wire in Zinc Dust,” was, 
in the absence of the author, omitted. 
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A vote of thanks was then moved 
and passed to the General Committee, 
the Ladies’ Committee, Lieutenant- 
Colonel and Mrs. Miller, Professor 
Evans, the University of Toronto, the 
Lambton Club, the Canadian Westing- 
house Company, the Steel Company of 
Canada, and the Hydro-Electric Com- 
mission for courtesies extended. 

The committee on the Ferro-Boron 
prize reported that it had not been 
awarded because of the three methods 
presented; one was not a direct meth- 
od, as required, and the other two were 
not considered worthy. | 

The session then adjourned and an 
excellent lunch was served in the club 
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Convention of Association of Edison 
Illuminating Companies. 

The twenty-seventh annual meeting 
and thirty-second convention cf the As- 
sociation of Edison Illuminating Com- 
panies was held at the New Monmouth 
Hotel, Spring Lake, N. J., on Septem- 
ber 19, 20 and 21. Thomas E. Murray, 
of New York, presided. The meeting 
was the most largely attended in the 
history of the Association, there being 
about 300 persons present. It was an 
eminently successful meeting ‘from all 
points of view. An interesting feature 
of the meeting was the presence as visi- 
tors of S. Z. de Ferranti, president of 
the Institution of Electrical Engineers, 


ats! 
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Steam Power for Peak Load. 

The municipality of Lachine, Canada, 
utilizes an induction motor for operat- 
ing the pump which supplies water and 
fire protection to the city. 

Current is purchased by the year on 
a basis which is all right for lighting 
the city and for pumping at all times 
of the year except the three winter 
months, during which the lighting load 
is greatest. It was figured that operat- 
ing the pump by steam for four or five 
hours a day during that period could 
be made less expensive than buying 
sufficient electric current to operate 
entirely by electricity. As further ad- 
vantages of an auxiliary steam instal- 
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GROUP OF MEMBERS OF ASSOCIATION OF EDISON ILLUMINATING COMPANIES. 


house, the afternoon being devoted to 
golf. 

On Friday evening a banquet was 
held at MeConkey’s restaurant. Pro- 
fessor Ellis acted as toastmaster and 
responses were made by P. W. Soth- 
man, W. R. Whitney, J. W. Richards, 
and Leo Balkeland. 

On Saturday an excursion was made 
to Hamilton, where the plants of the 
Canadian Westinghouse Company and 
the Steel Company of Canada were in- 
spected. Dinner was served ‘at the 
Waldorf Hotel and in the afternoon a 
special car took the party to the Dun- 
das switching station of the Hydro- 
electric Commission of Ontario. The 
entire = 110,000-volt supply passes 
through this station, the current for 


Hamilton being transformed to 14,520 
volts. 


Charles Merz, Arthur Wright and Mr. 
Couvey, of London, England. 

Extracts from some of the papers and 
reports presented will be given in a 
later issue. 


The following were elected as officers 
for the ensuing year: 


President, George H. Harries, Wash- 
ington, D. C. 

Vice-president, Arthur Williams, 
New York. | 

Treasurer, L. A. Ferguson, Chicago. 

Secretary, H. T. Edgar, Seattle. 

Executive Committee: Samuel Insull, 
Chicago; Charles L. Edgar, Boston; J l 
W. Del Jr., New York; Joseph B. Me 
Call, Philadelphia; W. W. Freeman, 
Brooklyn, and the officers, er officio. 


The entertainment features of the: 


convention were well arranged and 
particularly enjoyable. 


lation, the insurance rate could be re- 
duced and the city could be better 
lighted without incurring unreasonable 
additional expense. It was, therefore, 
decided to arrange the pump for oper- 
ation by a steam turbine during the 
peaks in the lighting load in winter 
and in case of accident in the electric 
line. Either driving unit can be thrown 
into or out of use instantly by means 
of clutches on the shaft. 
———___++o—_____ 
Long Trip by Interurban Private Car. 
The office car of II. E. Chubbuek, 
Vice-president executive of the Illinois 
Traction System, recently completed a 
trip of remarkable length, over inter- 
urban railroads of Missouri, Ilinois, In- 
diana and Ohio. The run amounted to 
1,624.3 miles, and the car was the first 
to travel in the four states as named. 
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Power-Plant Economies. 

The introduction of a single ineffi- 
cient unit in a series of mechanisms, de- 
signed to work in conjunction with 
each other, may nullify the entire 
scheme of design and offset all the 
economies effected by the efficient oper- 
tion of the more carefully selected ma- 
chines. Power plants are frequently 
offenders in this respect. Boilers, en- 
gines, turbines, and other large appa- 
ratus are selected with a view to de- 
veloping a horsepower with the least 
expenditure of fuel, coal-handling ap- 


FIG. 1.—CONCRETE LAMP-POST AT 
MUNICH. 


paratus is installed to reduce to a min- 
imum the labor cost, stokers are placed 
under the boilers to obtain the most 
complete combustion of the fuel, feed- 
water heaters and economizers are used 
to extract as much heat as possible 
from engine exhausts and waste gases 
and return it to the boiler; in short, it 
would seem that everything had been 
done to make the plant a model. But 
somewhere in the chain there may be 
a leaky joint, an untrapped steam out- 
let, `D inefficient pump or some other 
machine which is wasting more steam 


Central-Station Practice 


and, therefore, dollars, than is saved by 
all the efficient apparatus installed. 
We have in mind a power plant 
where just such a case occurred. It 
was a well-designed plant, fitted with 
all the best devices for economizing 
fuel, including stokers, superheaters, 
feed-weter heaters, etc. All drips were 
trapped, and it seemed that every- 
thing had been done to secure effi- 
cient operation. The engine was fur- 
nished under a guaranteed maximum 
water-consumption. After the plant 
was put in operation the fuel bills ran 
much higher than were anticipated. A 
boiler test showed that boilers and 
stokers were working well. and that a 
high rate of evaporation per pound of 
fuel was being secured. Naturally the 
engine was blamed for the excessive 
operating expense and the owner pro- 
ceeded to exact the penalty from the 
manufacturers. A consulting engineer 


FIG. 2.—TRANSMISSION * TOWERS. 


was called in to arbitrate the dispute. 
and after a careful investigation and 
an engine test, he discovered that the 
devices operating the stokers and fur- 
nishing -the air supply for them were 
wofully inefficient and were using up- 
wards of ten per cent of all the steam 
made by the boiler plant. 

The above, perhaps is an extreme 
ease, but it illustrates the care that is 
necessary in the design of even the 
little details where a high over-all effi- 
ciency is desired.—I/ndustrial E ngincer- 
ing. 
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Uses of Reinforced Concrete. 

With reinforced concrete invading 
practically all of the structural lines, 
it was to be expected that it would 
find a wide range of applications in 
connection with electrical transmission 
lines, some of which have already been 
noted in our columns. (See issues of 
August 12, page 316, and August 19, 
page 376.) Still other types are shown 
in the illustrations herewith, of which 
one pictures a lamp-post with a curved 
top which partially conceals the cutout 
pulley used for switching the lamp 
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FIG. 3.—TRANSMISSION POLE NEAR 
LEIPSIG. 

into and out of circuit. Both the lead 
cable and the hoisting rope pass down 
through the bore of the tube, the lamp 
being raised and lowered by a windlass 
set into the post a few feet above the 
base. 

The illustration of the concrete 
transmission tower used in connection 
with the ‘‘overland circuits’ of the 
central station at Reichenbach (also in 
Germany) shows a noteworthy con- 
trast, as the tower at the other side of 
the road is of latticed steel. Both tow- 
ers were designed to stand the same: 
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strains and be of the same effective di- 
mensions, viz., a height of 46 feet over 
all or 37.5 feet above the ground. The 
cost of the latticed-steel tower, set in 
its concrete foundations, was $134, 
while its reinforced-conerete rival set 
in place cost only $25. 

The transmission pole used near 
Leipzig is one of a type now rapidly 
growing in popularity in Germany. 
The illustration shows it with the per- 
forations reaching all the way to the 
ground, for ease in climbing, but the 
same type is often built with the lower 
seven feet unperforated. 

Another novel use of reinforced con- 
crete is as a housing for underground 
transformers, sixty of the type shown 
being lately installed by the electrical 
works of the city of Hanover. The 
same illustration also shows a sectional 
form of concrete underground conduit 
made with telescoping ends and flat 
bottoms. 

| E a 

Storing Exhaust Steam. 

An exhaust-steam storage tank par- 
taking of the form of a gas holder, 
but for the same use as the so-called 
exhaust regenerator employed as an in- 
termediary between a reciprocating 
steam engine and a low-pressure steam 
turbine, has been built at a cołliery in 
Cologne. In this new scheme there 
seem to be no trays for catching inter- 
mittent condensation of the steam, 
leaving the resultant water ready to 
deliver steam at succeeding moment- 
ary reductions of pressure. The steam 
storage holder has a double wall for 
heat insulation. The holder proper is 
twenty-one feet high and twenty-seven 
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feet in external diameter, and is cov- 
ered with the form of movable bell top, 
usual with gas holders, the bell top be- 
ing twenty-six feet high and twenty- 
three feet in diameter. The seal be- 
tween the holder proper and the bell 
is of water, with a layer of oil in the 
top to prevent evaporation of the wa- 
ter. In order to minimize the loss of 
heat through the portions of the bell 
in contact with the liquid, the metal is 
cased with a double layer of boards 
and the rest of the metal surface ex- 


FIG. 


posed is covered with asbestos. The 
holder is employed in connection with 
a hoisting engine and it receives also 
the steam from a compressor. The ex- 
haust is admitted into the holder from 
underneath at a middle point and 
passes through an oil separator before 
reaching the storage space. The sup- 
ply of exhaust steam to the low-pres- 
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sure turbine is taken also from the bot- 
tom of the holder. The rise and fall 
of the bell, of course, accommodates 
the steam as regards volume, and if the 
volume should become too great the 
bell automatically opens the safety 
valve. It is stated that with a bell ca- 
pacity of 10,000 cubic feet of steam 
and a load of 500 kilowatts the whole 
of the exhaust steam from the wind- 
ing engine during one lift can be ac- 
commodated, so that there is a mini- 
mum possibility of steam being wasted 
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4.—REINFORCED-CONCRETE CASINGS FOR UNDERGROUND TRANSFORMERS. 


through blowing off. A test for the 
loss of heat of the holder was under- 
taken by filling the holder with steam 
and noting the time required for the 
bell to descend a definite distance. It 
was found that the rate of condensa- 
tion was about one-half pound of steam 
per square yard of area per hour.— 
The Iron Age. 


Commercial Practice—Management, Rates, New Business. 


An Electric-Vehicle Opportunity. 

While the hot period of July in New 
York was more severe than usual, the 
deaths of work horses due to the heat 
during those six days is a very strong 
argument in favor of the electric com- 
mercial wagon. 

The health department of New York 
city, which has the task of removing 
dead horses, reported that during the 
six working days of the hot period 171 
horses died each day—a total of 1,026. 

These horses represented over half a 
million dollars cash value, which was 
entirely wiped out in a single week. 

In addition to this the horses not 
affected fatally were able to work at 


scarcely half their normal capacity, 
and fully twenty-five per cent of the 
drivers’ time was consumed in staving 
off sun-stroke by frequent applications 
of water and rests in the shade. 

It is estimated that the money rep- 
resented by the horses which died 
would pay for a sufficient number of 
electrice vehicles to do all of the work 
done by the horses, and do it more ef- 
ficiently and economically. 

In New York City, where it is esti- 
mated that there are in the neighbor- 
hood of 50,000 draft horses, not less 
than four per cent die annually from 
the effect of heat in summer and slip- 
pery pavements in winter. This mil- 


lion-dollar annual loss is in addition to 
the normal deaths, and represents a 
tremendous increase in the cost of 
horsehaulage. 
See ore eee 
Brooklyn Edison Service Replaces Iso- 
lated Plant. 

The sales department of the Edison 
Electrice Illuminating Company of 
Brooklyn has just closed a contract 
covering the complete electric light and 
power supply to the new building of 
the Sternau Company, to be located on 
John Street, Brooklyn. The new build- 
ing is concrete, ten stories in height 
and used entirely for the manufacture 
of the famous Sternau ware. 
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In the old factory of the Sternau ELECTRIC HEATING AS APPLIED (as far as external manipulation at 


Company an independent plant was 
used to supply light and power. This 
will be given up in the new building 
and Edison service exclusively will sup- 
ply all the light and power needed. 


i — eoe 


A Graphic Advertisement. 


The Commonwealth Edison Com- 
pany, Chicago, Ill., is publishing in the 
Chicago daily press, the accompanying 
self-explanatory advertisement. The 


TO COOKING APPARATUS. 


BY HAROLD GRAY. 


Electricity as a means of cooking 
has not come into the common use it 
deserves, nor the use which a cheap 
power supply and the conveniences of 
electricity seem to warrant. The fac- 
tors which are not at first apparent 
must be considered to determine the 


One dollar now buys 
more than eight times 
as much Electric Light 
as it did in 1886— 
twice as much as it 
did in 1907 — just 
four years ago. 
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The cost of Electricity, for 
two hours use per day, has 
decreased over 56%. 


The efficiency of the Incan- 
descent Lamp has increased 
” over 360%. 


COMMONWEALTH EDISON COMPANY 
120 West Adams Street 


NEWSPAPER ADVERTISEMENT OF COMMONWEALTH EDISON COMPANY. 


rates for energy in Chicago have stead- 
ily decreased in almost inverse pro- 
Portion to the increase of customers, 
and, as graphically shown in the ad- 
Vertisement, the efficiency of the incan- 
descent electric lamp has increased 
conversely with the decrease in rates. 
. This condition offers a double incen- 
tive for the use of electricity for light- 
Ing. 
| —eoe 

New Franchise for Pueblo Company. 
The Pueblo & Suburban Traction & 
Lighting Company, of Pueblo, Colo., 
has been granted a new twenty-five- 
year franchise to conduct a railway 
and lighting business. One of the pro- 
Ons of the new franchise provides 


Visi 
for extensive additions to the traction 


System. 


true cause for this, and with this end 
in view the construction of the oven 
itself may be considered. 

The essentials which bear on the suc- 
cess or failure of electrical cooking 
are: Reliability of the apparatus, eff- 
ciency of the apparatus, utility, i. e., 
good practical design to attain the ob- 
ject in view, cost of apparatus and cost 
of electrical energy, each of which will 
be taken up separately. 

Reliability of the Apparatus.—The 
operators in the domestic field are gen- 
erally unskilled in the engineering 
sense, often careless, and with small 
elasticity of mind. This being the case, 
it becomes essential that all apparatus 
passing through their hands must be 


From a paper presented before the Manches- 
ter (England) section of the Institution of Elec- 
trical Engineers, 


least is concerned) of the simplest pos- 
sible character combined with great 
robustness. 

Immunity from breakdown is a most 
important consideration. A breakdown 
or failure to do its work in any piece 
of electrical cooking apparatus under 
ordinary treatment should be rendered 
practically impossible. A shock may 
so alarm the operator that she will de- 
cline to have anything further to do 
with electrical cooking. For this rea- 
son, if for no other, a regulation should 
be rigidly enforced that all apparatus 
should either be connected to a ground 
wire, or as a less satisfactory arrange- 
ment, rest on a grounded metal table. 

Efficiency of. the Apparatus.—Elec- 
trical cooking has to compete against 
gas cooking, and unless it ean be shown 
in practical working to do this on an 
average basis, its success amongst the 
mass of the people can never hope to 
be attained. A comparison of the crude 
heat obtainable from gas and electric- 
ity for the same amount of money will 
here be of interest. 

Assume gas to be 2s. 6d. (60 cents) 
per 1,000 cubic feet, and that it gives 
out 600 British thermal units per cubic 
foot, and that electricity is 34d. (1.4 
cents) per kilowatt-hour and gives out 
3,400 British thermal units per kilo- 
watt-hour. 

Thus gas gives 600,000 British ther- 
mal units for sixty cents, or 20,000 for 
two cents, and electricity 3,400 British 
thermal units for 1.5 cents, or 4,532 for 
two cents. 

At these assumed prices it will be 
seen that four times more crude heat is 
available for a given price with gas 
than with electricity. Under these cir- 
cumstances the vital necessity for the 
highest possible efficiency which is 
reasonably obtainable in electrical 
cooking apparatus will at once be 
recognized in order to overcome the 
crude heat advantage which gas has 
over electricity at the prices instanced. 

It will probably be admitted that 1.5 
cents per unit is a reasonably low 
price for domestic power, and one cent 
the very lowest price which will be 
obtainable from any supply authority 
for a considerable time to come, and 
will, without doubt, be much lower 
than the average taken throughout 
this country for, say, the next ten 
years. 

In considering the question of eff- 
ciency it is necessary to split up cook- 
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ing work into two broad classes, boil- 
ing, frying, etc., in which the basis is 
the transmission of heat to a liquid 
such as water or fat, which may in 
turn heat some other food, and roast- 
ing, baking, ete., which is carried out 
in ovens and in which the basis is the 
application of heat energy to air which 
air passes heat on to the food to be 
cooked. 

The obtaining of the efficiency of 
ovens is a much more difficult matter 
than that of the boiling and frying ap- 
paratus, owing to the high tempera- 
tures necessary. 


TABLE I. 
Size of Wet. 
oven of Time Power Cost per 
cu. in. orean used lb. 


S. 
Gas ....... 6,400 8 58 31 ft. 0.232c. 
Electricity . 6,137 9 52 0.92 units 0.142c. 


The figure for the cost of electricity 
as given in Table I., is the average of 
seven tests taken over a lengthened 
period. The figure for gas is the av- 
erage of four tests. 

The tests were started at an aver- 
age of 380 degrees Fahrenheit and fin- 
ished at an average of 350 degrees 
Fahrenheit. The heating up from cold 
is not included, as for such a short 
cooking period the energy required to 
heat up is an abnormal percentage of 
the total and gives an incorrect idea 
regarding the true practical energy 
consumption on oven work. 

It will be seen that the electrically 
cooked bread takes a shorter period to 
cook than that done in the gas stove. 
This is due to the more uniform heat 
in the electric oven, and hence the door 
not having to be opened so often. The 
cooking in the gas oven in these tests 
was not of a satisfactory nature. 

With small cooking vessels gas is 
cheaper than electricity at the prices 
named, but with ovens there is a great 
advantage in electricity. The total 
amount of energy taken by the small 
pots and pans in working practice is 
only a small proportion of the energy 
taken in oven work, varying from 
twenty-five to thirty-five per cent, so 
that in general practice there is little 
reason to doubt that for overall econ- 
omy electricity can and does compete 
with gas in price if suitable apparatus 
is fortheoming. 

Utility of Appliances.—The chief riv- 
alry is at present going on between 
what ere called the ‘‘hot-plate’’ svs 
tem and the “‘self-coptained’’ cvster, 
both of which have advantages in dif. 
ferent directions. 

In the hot-plate system one or more 
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single or variable-speed hot plates are 
used in connection with ordinary 
cooking vessels, care being taken that 
the bottom of the vessels are as flat as 
it is possible to get them. The hot 
plates, not having to be moved, can be 
connected to the circuit by metal- 
sheathed wire and efficiently grounded 
and there is no risk of shock to the op- 
erator. The cost of the hot-plate sys- 
tem is less than the self-contained one, 
and the simplicity of operation is much 
improved. The principal objection is 
the low efficiency and the question as 
to whether this low efficiency is a seri- 
ous disadvantage or not depends en- 
tirely on the price per unit paid by 
the consumer. | 

In the self-contained system each 
vessel has its own electrical heating 
gear, generally with three or four dif- 
ferent heats controlled on the series- 
parallel system by means of three 
plugs and contact pins. No attempt is 
yet made by most makers to ground 
the appliances. When this is done an 
additional flexible wire is required to 
be run from the vessel to the main 
earthing-point, making three wires per 
vessel as a minimum. 

The great advantage of the self-con- 
tained system is in respect to its high 
efficiency ; the higher the price of pow- 
er is, the more necessary it is to adopt 
this system. The reliability of the elec- 
trical part of the vessels has much im- 
proved lately, and there is little risk 


of burning these out, except through 


excessive carelessness. 

The materials employed and the dif- 
ficulty of efficient cleaning in vessels 
made by some makers is not above 
criticism. Owing to a complaint by a 
consumer, the author recently ex- 
amined a series of vessels marketed by 
a manufacturer in which the electrical 
parts were excellent. The vessels, 
however, were constructed with a 
brass bottom and copper sides, the 
brass being soldered to the copper. 
The vessels were lightly silver plated, 
which plating all worked off after one 
or two seourings. A sharp right-an- 
gle bend between the sides and the 
bottom added to the difficulty of clean- 
ing. Metallic poisoning is the imevita- 
ble result of such construction. 

Solid-pressed aluminum appears to 
be a good all-round metal if kept thor- 
oughly clean, its only disadvantages 
being that it does not attain such a 
bright lustre as copper or brass. Cast 
aluminium is objectionable, as it 1s ha- 
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ble to be porous, and hence dirt lodges 
in the pores. 

The most important piece of cooking 
apparatus in general use and the one 
which is most difficult to make satisfac- 
tory in operation is the cooking oven. 
The great bulk of the work is done in 
this and it has to be capable of turn- 
ing out good material. Some makers 
follow the lines of the gas ranges and 
endeavor to combine the oven with hot 
plates or similar arrangements. Others 
make the oven an entirely separate 
piece of apparatus, and this arrange- 
ment appears to give the most satis- 
faction in practice, except where space 
is extremely limited. The essentials of 
a satisfactory oven are: (1) Rapidity 
of heating up to cooking temperature ; 
(2) good arrangements for heat con- 
servation; (3) reliable and simple elec- 
trical parts; (4) cooking operations to 
be better and more easily carried out 
than in either coal or gas ovens. 

The average temperature of oven 
cooking is about 350 degrees Fahren- 
heit, varying from 250 to 400 for vari- 
ous applications. To be of real service 
this temperature of 350 degrees should 
be attained from cold, say 60 degrees 
Fahrenheit, in‘about fifteen minutes. 
This high speed of heating up is not 
only a convenience but also an econo- 
my as the ‘‘idle period’’ radiation 
losses are reduced thereby. A fifteen- 
minutes’ heating speed involves a 
somewhat heavy demand on the supply 
mains, thus an oven of a cubical con- 
tents of 3.55 feet requires three kilo- 
watts as a minimum, and this will be 
exceeded if it is not efficiently con- 
structed. 

The heat energy applied inside an 
oven is utilized in three ways: (a) In 
converting the crude food into the fin- 
ished article; (b) loss due to radia- 
tion; (c) loss due to hot air escaping 
principally experienced when the door 
is opened. 

‘The last may and generally does 
form by far the biggest percentage 
loss, and if the oven can be arranged 
so that the door is practically never 
opened except when the food is taken 
in or out great economy in heat ener- 
gy is effected. 

The author has spent some little 
time in working out this problem, and 
there appears to be very little doubt 
that the whole secret of success de- 
pends on two things: viz., uniform 
heat throughout the cooking area, and 
a steady movement of the hot-air cur- 
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rents in the correct directions, to avoid 
é¢airlocks’? over and around the food. 
If these two factors are in operation 
the cooking is perfectly uniform 
throughout the oven, the food does not 
require to be moved periodically, and 
hence the oven door does not need to 
be opened unduly. If the door is not 
to be opened for inspection it is, of 
course, essential that there be a light 
inside and an inspection window. A 
thermometer is also a practical neces- 
sity, as with a well lagged oven it is 
impossible to estimate the temperature 
inside from feeling any external part. 

To attain a practically uniform heat 
round all parts of the food, particular- 
ly in big sizes of ovens, presents some 
difficulties. The arrangement event- 
ually adopted by the writer was to 
generate the heat at the bottom, deliv- 
er it then into vertical ‘‘flues,’’ the 
flues passing it into the oven proper 
at the top. The hot air is then forced 
from the top by fresh hot air contin- 
ually rising in the flues—through all 
the area containing food—to the bot- 
tom where it again comes in contact 


with the heating elements and the 


process then repeats itself. 

With regard to retaining the heat in 
the general body of the oven, the gen- 
eral practice is now to have the oven 
double-jacketed with the hollow walls 
filled with dry air retained in a cellu- 
lar state by means of finely divided as- 
bestos or slag wool. Both of these ma- 
terials give excellent results if the 
Jacket is made one and one-half inches 
to two inches thick. 

The electrical part has in the past 
been one of the weakest details in ov- 
en work. The style of heating-element 
employed, provided it is of sound con- 
struction and long life, is not of much 
Importance; no particular alloy of 
metals can have a better efficiency 
than any other alloy, and the element 
18 only a means of converting a definite 
quantity of electrical energy into a 
fixed amount of heat energy. The con- 
nections of the elements to the switch- 
gear and the design of the switchgear 
itself is, however, of considerable im- 
portance. 

The switchgear itself should be sim- 
ple and unbreakable. The use of tum- 
bler swiches, although the cheapest ar- 
rangement, is to be deprecated, as with 
the heavy currents required they may 
burn out very quickly in nnskilled 
hands. A small controller operated by 
‘One handle appears to give the best 
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results, and only two heating speeds 
—‘‘fast’’ and ‘‘slow’’, and ‘‘off’’—are 
really necessary. 

A requirement in vessels used for 
boiling is what is known as ‘‘simmer- 
ing.” It is only by chance that a 
series-parallel control supplies exactly 
the right amount of heat for this oper- 
ation, and an attendant has conse- 
quently to stand over the work and 
ring the changes on the plugs, with 
consequent loss of time and an unsat- 
isfactory result. 

The writer has recently been testing 
a new hot plate by a firm in which the 
soundness of construction probably 
surpasses any other he has examined. 
Unfortunately it is made for one heat 
only, which renders it practically use- 
less for general cooking work. 

A hot plate with a graded regulator 
to turn its power down from full to 
one-tenth full (say eighty watts) 
would be a very valuable piece of 
cooking apparatus. 

Cost of Applianccs.—The high cost 
of good electrical cooking appliances 
is a source of complaint in many quar- 
ters. We must recognize, however, in 
considering this, that the output is yet 
extremely limited and general design 
not firmly established; hence manufac- 
ture on factory lines with large out- 
puts is not being undertaken. Rellia- 
bility has been attained and design is 
rapidly improving. Large outputs on- 
ly are now required to reduce prices 
very considerably. Probably a co-op- 
erative scheme amongst supply authori- 
ties, in which a large quantity of one 
standard article was to be ordered at 
one time, would be the best means of 
rapidly reducing prices to a popular 
level. 

Cost of Electrical Energy.—The price 
per unit at which power can be ob- 
tained for domestic uses will ultimate- 
ly be the most important factor. Two 
public authorities already supply at 
one cent per unit. A considerable 
number charge two cents, and the 
range of prices in the future is likely 
to generally be between these two fig- 
ures. 

———___»--____—. 

Free Current for Slogan Sign. 

In connection with the decision of the 
city of Pasco ( Wash.) to instal) a slo- 
gan sign reading, “‘Keep Your, Eye on 
Pasco,” the Pacific Power & Light Com- 
pany has agreed to furnish the neces- 
sary electrical energy to operate the 
sign free of cost. 
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An Enviable Six-Day New-Business 
Record. 

As announced in these columns Sep- 
tember 2, 1911, H. M. Byllesby & Com- 
pany of Chicago, took over the man- 
agement of the Sioux Falls Electric 
Light & Power Company, and the Sioux 
Falls Light & Power Company, thereby 
relieving a situation which seriously 
threatened the welfare of the public- 
utility business in Sioux Falls, S. D., 
owing to the competition which exist- 
ed between these two companies. 

-During the first six days that the 
consolidated company operated, an en- 
viable new-business record was made. 
Contracts were signed for wiring sev- 
enty residences and ten commercial in- 
stitutions for lighting service. Four 
power installations were made aggre- 
gating twenty-two horsepower in mot- 
ors. One forty-one lamp sign was con- 
tracted for and eighty-three electric 
flat irons placed in service. 

When it is considered that Sioux 
Falls is a town comprising only 15,000 
inhabitants this record speaks well for 
the ability of J. F. McGuire, new busi- 
ness manager. | 

l — enee 
Encouraging Electric Power on the 

Farm. 

Ontario farmers are to be shown the 
latest development in the use of elec- 
tricity. Adam Beck has made ar- 
rangements for the purchase of a num- 
ber of electrical devices which he and 
Chief Engineer Sothman, of the Hydro- 
Electric Commission, saw in everyday 
use in Germany during their recent 
investigations in that country . The 
farmers with small motors pumped 
all the water used, cut the wood, 
milked the cows, sowed the seed 
and threshed the grain. This ma- 


chinery will probably be installed 
at the Ontario Agricultural Col- 
lege, 


l ———— eee 
Brooklyn Edison Company Secures 
Large Contracts. 

The sales department of the Edison 
Electric Jluminating Company of 
Brooklyn has just closed a contract 
with the Tidewater Paper Mills, cover- 
ing the complete power equipment for 
a paper making plant. The Tidewater 
Company will be located in South 
Brooklyn and will use approximately 
1,000 horsepower in electrice motors. 
The contract is made for a long term. 
and the estimated revenue will be ap- 
proximately $75,000 per year. 
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ELECTRIC FURNACE TREATMENT 
OF NICKEL ORE.’ 


SOME RESULTS OF COMMERCIAL TESTS. 


an 


BY WALTER LEONARD MORRISON. 


The nickel deposits of the Consoli- 
dated Nickel Company are located 
about one-half mile from Webster, 
county seat of Jackson County, North 
Carolina. It is about three miles from 
Dillsboro, a station on the Murphy 
branch of the Southern Railroad, which 
is 48.9 miles from Asheville, N. C. The 
property is divided into a northern and 
southern half by the Tuckaseigee 
River. The altitude of this property 
is about 2,000 to 2,300 feet above sea 
level. The property can be reached 
by dirt roads from Dillsboro which par- 
allel the Tuckaseigee River. The prop- 
erty is such that it can be worked the 
year around. 

The nickel deposits are associated 
with the Peridotites of the Southeast- 
ern Appalachians and run approxi- 
mately north and south for a distance 
of over 7,000 feet and nearly 1,500 feet 
wide. The north end of the deposit 
immediately adjoins to the east the 
town of Webster. The ore is very 
closely allied to the Garnierite of New 
Caledonia. It is a hydrous silicate of 
magnesium and nickel, but variable in 
composition as regards the mutual dis- 
placement of nickel and magnesium. It 
is amorphous, filling certain cracks 
with inerustations of delicate, hemi- 
spherical, or stalactitic forms, usually 
soft and friable, falling to pieces in 
water, unctuous to the touch, and ad- 
hering slightly to the tongue. It varies 
in color from brown through pale yel- 
lowish green,to a deep apple green. 
The depth of color usually accompanies 
an increase of the nickel contents. 
These seams or veinlets are from one 
inch to eighteen inches in thickness, 
and are very numerous and traverse 
the rock in a manner similar to the 
veins of the human body. 

The electric smelter and equipment 


1 Abstract of a paper presented at the Twen- 
tleth General Meeting of the American Electro- 


chemical Society in Toronto, September 21-23. 


Q| Industrial Power 


is located on the nickel deposit at its 
middle point. It is about 400 feet from 
the river and on an elevation forty 
feet above the river at low-water mark. 
The buildings are located on a gent] 
sloping hill. | 

The general buildings consist of a 
boiler room, engine and dynamo room, 
furnace room, concentrating room, and 
storage bins for ore, coke and lime- 
stone. The ore bins were only put in 
temporarily, as the plant was started 
before it was completed. It was orig- 
inally intended to have a dryer for the 
ore, so as to utilize the heat of the es- 
caping gases, but it was not installed 
for these first tests. 

In the boiler, room there are four 
horizontal-fired tube boilers of 200 
horsepower each. The fire boxes are of 
the dutch-oven type, designed to burn 
wood. However, wood was not easily 
obtained in the vicinity, so coal had to 
be burned. Draft is furnished by a 
ninety-foot stack, six feet in diameter. 
Feed water is introduced imto the boil- 
ers by means of injectors, a reciprocat- 
ing steam pump being on hand in case 
of emergencies. Bituminous coal is 


fired in the boilers, this being obtained 


from Virginia and Tennessee. A ten- 
inch steam main delivers the steam to 
the engine. 

The steam engine is of the Hamilton 
Corliss type, single-acting, with twenty- 
four-inch cylinder and six-foot stroke. 
Working steam pressure is 115 pounds. 
The flywheel is twenty-four’ feet in 
diameter, with a six-foot face. The 
line shaft is driven from the flywheel 
by a six-foot, three-ply leather belt. 
The line shaft drives two direct-current 
generators, which furnish the electric 
power. Provision is also made for the 
installation of a third generator. 

The two generators are each driven 
from the line shaft by a thirty-six-inch, 
three-ply leather belt. Each generator 
is of the duplex compound-wound type, 
with a capacity of 170 kilowatts. The 
voltage is 50, amperes 3,500. The two 
machines are connected in parallel, 
with an equalizer between. Each ma- 
chine has eight poles and 112 brushes. 

At the switchboard circuit-breakers 
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are installed to protect the machines 
against an overload. When starting the 
dynamos a bank resistance is used on 
the line, so as to get the machines 
working with constant voltage; after 
each machine is working with approx- 
imately the same voltage, they are 
thrown in parallel, and the line resist- 
ance cut off as soon as the load from 
the furnace comes on. 

There are eight 1,000,000 circular- 
mil copper cables on each leg carry- 
ing the current between the generator 
switchboard and the furnace-room 
switchboard. These cables are carried 
through a concrete conduit below the 
floor level. Each switchboard is 
equipped with circuit-breakers, am- 
meter and voltmeter. The furnace is 
connected to the switchboard by eight 
500,000 cireular-mil copper leads to 
each leg. 

In the concentrating room two full- 
size tables were set, but they were not 
used, as the metal separated from the 
slag very nicely. The furnace-room 
equipment consists of the furnace and 
electrode-control, switchboard, four 
slag pots (500 pounds capacity), and 
weighing scales for ore and flux. Un- 
der the sheds near the ore bins there 
was a twelve-horsepower steam engine, 
belt-econnected to a Sturtevant crusher, — 
for crushing coke, limestone and ore. 

The furnace used in Webster is sim- 
ilar to the one which was used at Sault 
Ste. Marie by Dr. P. L. T. Heroult, 
with a few modifications. The furnace 
was originally designed in two sections, 
it being intended that the top section 
could be removed in order to patch up 
the crucible, but later this was found 
to be unnecessary. 

The bottom plate of the furnace is of 
cast iron 1.5 inches in thiekness, set on 
porcelain blocks for insulation. Ta- 
pered holes were bored in the cast-iron 
plate, and iron rods 10 inches long by 
0.5 inch diameter were inserted, in or- 
der to give a large area of contact. A 
large copper plate was fastened to the 
cast iron at the rear, to which the lugs 
carrying the cables were secured. The 
furnace shell is made up of 0.625-inch 
iron plate. 
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The shell of the furnace was insu- 
lated from the cast-iron bottom with 
heavy asbestos and fiber bushings 
around the bolts. The interior of the 
shell was first lined with 0.25-inch as- 
bestos. A mixture of hot graphite and 
glucose was tamped into the bottom of 
the furnace around the iron pegs. 
Above the pegs the amount of graphite 
was lessened, and coke dust substi- 
tuted, and near the top of the bed coke 
dust with a binder was used. The coke 
lining was carried up the side for a 
distance of ten inches; this coke lining 
appears to resist the corrosive action 
of the slags better than any other ma- 
terial used. The cover of the furnace 
consisted of fire brick clamped together 
by tie rods. 

The lining of the furnace required 
about four days, one man and helper. 
The graphite and glucose were heated 
in an iron soap kettle. Materials used 
in the lining and cover of the furnace 
were as follows: One barrel glucose, 
three-fourths of a ton of coke, 2,000 
fire bricks, one barrel sand, one ton 
graphite, 1,000 circular fire bricks, two 
barrels fire clay and twenty sheets as- 
bestos. 

After the lining was all in a wood 
fire was built in the furnace and kept 
burning three days. This dried the 
furnace very well. After this the elec- 
trict current was run in the furnace 
for several hours, which finished the 
drying out of the bottom of the fur- 
nace. 

The furnace was started with a little 
coke in the bottom, but after a few 
trials this was found to be an unneces- 
Sary precaution. The electrode was 
controlled by a hand-wheel located on 
the floor, connected to a worm and 
sear. on a carriage, by a chain. To 
the gear on the carriage was secured 
a notched wheel whieh carried a chain 
connected to the electrode holder. The 
holder is very heavy, being made of 
cast iron, and Weighing about 1,000 
pounds. The carbon electrode which 
Was first used weighed about 1,400 
pounds When new, During the opera- 
tion of the furnace, if the current was 
shut off for more than an hour it would 


, “Usually cause the furnace to freeze up. 


At first the coke caused trouble in the 
furnace, by accumulating, but this was 
eliminated by using finer coke, and a 
little less of it. A decrease in the elec- 
trode consumption when finer coke was 
used was also noted. 


The electrodes first used were of car- 
bon, built up from smaller electrode 
sections. The large electrode was 
eighteen inches square by seven feet 
long, made from 3 by 6-inch carbon 
slabs. The first time the electrode was 
heated by the arc it cracked and pieces 
broke off in several places. The pieces 
were picked out of the furnace, and 
ore with flux fed in, trusting that after 
a slag bath had been formed the erack- 
ing would stop; however, this was not 
the case; after having to stop fre- 
quently to pick out solid pieces of the 
electrode weighing 25 to 50 pounds, the 
furnace was shut down, this electrode, 
after so much damage, being too short 
for further use. It ‘was removed and 
the other carbon electrode placed in 
the holder. 

Before striking an arc with the sec- 
ond carbon electrode a wood fire was 
placed beneath it in order to heat it 
up evenly. After two hours of this 
treatment, the electrode was placed in 
the furnace, contact made, and ore 
started ın. The electrode, however, 
went to pieces. 

A copper bushing for the holder was 
then ordered, so that two Acheson 
graphite electrodes could be used to- 
gether. The Aceheson electrodes were 
spliced so as to feed continually with- 
out waste. These electrodes held up 
finely and gave very good results. The 
dynamos gave trouble, however, and 
we could only draw half load; conse- 
quently, for nearly all the runs only 
one eight-inch Acheson graphite elec- 
trode was used, which carried as high 
as 5,000 amperes at times. 

The dynamos are of the duplex, com- 
pound-wound type, made for this spe- 
cial work, but gave considerable 
trouble from sparking at the commu- 
tator brushes. 

The ore as it comes frem the mine 
contains 40 to 50 per cent water, as 
moisture. On this account a dryer of 
old steel plates was rigged up and the 
ore partially dried in the sheds, using 
wood as a fuel. The mining was done 
by open cut work. A small tram-road 
from one of the old cuts near the 
smelter to the ore shed was built. The 
ore was hauled in a one-ton car, by a 
horse, from the eut to the ore bins. 
Ore from some of the other cuts was 
also used, this being brought in on ox 
carts. The higher grades of ore were 
picked, but for the bulk of the runs 
the ore as it came from the mine was 
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used. On a large scale an aerial tram- 
way would be the ideal way of han- 
dling the ore, as the deposit is located 
on a small hill, and deep mining would 
not have to be resorted to for a long 
time. For the soft ores a steam shovel 
could be used. The hard ores are not 
difficult to break up, for they are easily 
drilled. 

The efficiency of the present furnace 
under the present conditions ìs not very 
high. The efficiency of this furnace as 
compared with one utilizing the waste 
gases to preheat and dry the ore is esti- 
mated at 60 to 70 per cent. The fact 
that wet ore instead of dry ore was 
used makes a difference of 6 to 8 per 


cent in the efficiency. 


No. 1 No. 2 . 
4 tons brown ore. 3 tons brown ore. 
1.02 tons limestone. 0.6 tons limestone. 
0.48 tons coke 0.48 tons eas 


Moisture in ore...........-cce00-e 2.50 per cent 

Total dry ore treated............ 8,050 pounds 

Net time of smelting............... 45.75 hours 
Limestone uSed..........ccccecceces 3,600 pounds 
Coke SCG 6s oc 66 oS oA GEREN SRN Sas 1,940 pounds 
Power used, average kilowatts............. 170 
Kilowatt-hours used ......... cece eee ee eee 7,755 
Kilowatt-vears used .........c ccc eee eee ees 0.896 
Ore treated per kilowatt-year....... 9,060 pounds 
Ore treated per kilowatt-day.......24.7 pounds 
Nickel silicide obtained............ 1,242 pounds 
Percent of nickel in alloy...............68, 11.90 


Silicide obtained per kilowatt-year..1,380 pounds 
Silicide obtained per kilowatt-day.. 3.8 pounds 


In other runs, from 8,250 pounds to 
10,160 pounds of ore were treated, and 
from 975 pounds to 2,230 pounds of 
nickel silicide obtained per kilowatt- 
year of electric energy consumed. The 
power consumption is nearly constant 
per unit weight of ore treated, inde- 
pendent of its metal contents, showing 
that the chief worth of the furnace is 
the drying of the ore and the smelting 
of the slag. The silicide produced con- 
tained 10.50 to 22.60 per cent of nickel. 

The cost of production varies with 
the nickel content of the ore and of 
the silicide formed. The cost of smelt- 
ing by hydroelectric power 1s only 
about fourteen per cent of what steam 
power costs. The above figures are 
quite conservative in the case of the 
hydroelectric power. 

The cost of operation is based on 
the approximate cost, as the plant 
was operated from October, 1909, 
to April, 1910, and goes to show 
the expense of operating or try- 
ing to operate in a primitive country. 
Two shifts of 11 and 13 hours, respect- 
ively, Were run. The furnace operated 
about 4 to 5 days out of every week, 
very little repair work being necessary. 
The engine gave considerable trouble 
and during every run several stops 
were necessary for adjustment of the 
crankpin or the valves. The gener- 
ators giving the trouble they did, and 


694 ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


forcing the plant to operate at fifty per 
cent of full load, caused a great de- 
crease in the efficiency of the power 
plant. The cost of smelting cannot, 
therefore, be reasonably figured from 


the cost of operation which is given 
herewith: 


1 Superintendent .......... A A Soa areca $ 10.00 
1 Assistant > sii igi coon ee0e eek eo aware aber 2.50 
2 Oilers at ea rig ea ranitaies a) sch tate A ow una Baa 3.60 
2 Firemen at $2.40..........ccccccscscnces 4.80 
2 Assistant Firemen at $1.80.....ussssess 3.60 
2 Head Furnacemen at $2.60............ 5.00 
4 Assistant Furnacemen at §$1.80......... 7.20 
2 Miners at $1.50........ ccc ec ce ee eee 3.00 
1 Blacksmith 665.32 22dscieder vesosesosere> 2.00 
1 Timekeeper ......esnoenososesssoseresos 2.00 
Coal, 18 tons, at $4.50......... cc eee eeeeee 81.00 
Machine OLY stark 5:5 Gaal die hols was ne ee Rae E eave 4.00 
Electrodes oars sii ccc h ea eS rR aN ew 9.10 
Flux and COM C iccis 4.65 Se Ng Gd canteen wears 3.00 

$148.80 


The average power at the switch- 
beard was 200 kilowatts, and there was 
smelted on an average 7,800 pounds of 
ore per twenty-four hours. 

The cost of power was $0.74 per kilo- 
watt-day, and $270 per kilowatt-year. 
The cost of power under full load 
would, therefore, be $0.562 per kilo- 
watt-day, or $206 per kilowatt-year. 

In the above figures no account is 
taken of depreciation, interest, and 
repairs, which would undoubtedly 
raise the above figures 10 per cent. 

The output of the plant was limited 


to the available output of the gener- ` 


ators, and varied from 800 to 1,200 
pounds of silicide per day. This output 
on the present plant could be raised 
to 2,500 pounds of nickel silicide, . by 
operating the generators at full load 
and using a dryer and preheater with 
the furnace. However, the furnace has 
served its purpose for a commercial 
demonstration, and has given the oper- 
ators a chance for observations which 
are only possible with one of this kind. 
eo 
German Electrification. 

The German line from Lauban to 
Konigszelt, and its four branches, are 
to be electrified at once. The main line 
and branches all have steep inclines, as 
they are in the district of the Riesenge- 
birge. Some of the grades on the main 
line are one in fifty, and on the 
branches they are one in forty in sev- 
eral instances. It is not proposed to 
erect a special station for supplying 
these lines with power, but to pur- 
chase current from an existing power 
station which has undertaken to pro- 
vide it. One reason for doing this is 
to ascertain which is the cheaper way 
of getting power for working electric 
trains, for the railway to have its own 
electric works or to buy current from 
an independent concern. 


Electric Cutting Machines for Cement 
Limestone. 

The electrically operated cutter noted 
in Fig. 1 is working in cement limestone 
in the mine of the Alma Cement Com- 
pany and it is stated that for efficiency 
in operation, ease of control and port- 
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FIG. 1.—KLECTRICALLY OPERATED 
CEMENT CUTTER. 


ability of the apparatus the electric 
power-driven machines operate most ad- 
vantageously. 

For mining coal similar machines are 
utilized as seen in Fig. 2 this being 
an electrically driven cutter in the mine 
of the Penn Gas Coal Company. In 
some cases where there is great danger 
of gassy mines, electric coal cutters are 
equipped with flame and gas-proof 
motors, the starting box and terminals 
also being designed with gas and flame- 
proof features for safety. 

In the design and construction of 
electric coal-cutting machines all parts 
are made interchangeable to insure quick 
repair, as the machines are required to 
withstand very rough work and abuse 
indicent to mine service. 

The cutter chains must be of great 


FIG. 2.—ELECTRICALLY OPERATED COAL 
CUTTER. 


strength in order to withstand sudden 
and excessive strains and the wearing 
parts must be proportioned to insure the 
longest life possible while the electric 
equipments are required to have ample 
power to withstand the most severe work 
with great overload cepacity. 
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The openings in the chain links are 
arranged at such angles that either chisel. 
or straight pick-pointed bits or combina- 
tions of both may be used depending on 
the character of the cutting. 

As the depth of the under cut should 
always approximate the thickness of the 
vein the lengths of the cutter frames are 
usually 5, 6 and 7 feet while the width 
of the cutter head for breast machine is. 
generally about forty-four inches. In 
some instances a thirty-nine inch cutter 


_head is utilized where the cutting is hard 


or when for any other reason a narrow 
head is preferable. With these electric 
coal cutters the speeds of the feed and 
pull back can be varied to obtain the 
largest output consistent with the hard- 
ness of the cutting. 
— eoe 

Coal Consumption of London Railways. 

An official return gives the following 
details regarding the cost of coal and 
mileage run on some of the electric rail- 
ways of London for the half year end- 
ing June 30 last as compared with the 
corresponding period of 1910. 


Cost of Coal. Mes Run. 
Railway. 1911. 1910. 911. 1910. 
Metropol: 

RNa $140,500 $124,800 2,069,097 1,958,884 
DtAc EAE 107,000 95,500 1,576,978 1,497,613 
Central Lon- 

ONsis eas 23,800 26,500 860,877 920,091 
City and So. 
London.... 25,000 21,200 719,556 710,568 
P a 
\ 
Effect of Ammonia on Nickel-plating 
Solutions. 


The presence of ammonia in nickel 
solution should always be avoided, for 
it makes the nickel deposit dark im 
color resembling iron, hard and brittle 
and lacking the tenacity and toughness 
of that formed in a neutral or slightly 
acid solution, and apt to peel. If a 
large amount of ammonia is present the 
deposit frequently flakes off in the so- 
lution, particularly if a high current 
density is employed.—Brass World. 

ee 
Railway Electrification in Australia. 

The Royal Commission on Melbourne 
traffic in the city of Melbourne, Aus- 
tralia, has issued a report in favor of 
the electrification of the suburban 
railways and tramways. This will in- 
volve an expenditure exceeding $25,- 
000,000. 

i e 
Electric Power for Coke Ovens. 

The largest coke oven in the world 
is being built at Gary, Ind., for the 
Indiana Steel Company. Electricity 
furnishes all the power for powdering 
the coke, blowing the fire, handling the 
coal and drawing the charged ovens. 
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Wireless in Morocco. 


Some wireless military installations 
are already in operation in Morocco. 
A singing-are station of five kilowatts 
is established at Tauorirt and commun- 
icates, with a wave length of three- 
quarters mile, with Oran, Tangier, Cas- 
ablanca and Marseilles. The support 
of the antenna consists of two artillery 
observation ladders which have been 
heightened for the purpose from 75 to 
100 feet. There are also two portable 
stations in Morocco mounted on light 
two-wheeled vehicles. Each unit con- 
sists of two or three vehicles. If theye 
are three vehicles one is used for car- 
rying the motor and its accessories, one 


„carries the transmitting and receiving 


instruments, while the third carries the 
mast wires. If there are only two ve- 
hicles the second carries the mast and 
the instruments. The mast is sixty 
feet high when unfolded and is made 
of steel tubes. Each unit is under a 
sergeant with five men. The power is 
sufficient with waves a quarter mile 
long to secure a range of from sixty to 
ninety miles. At Casablanca, on the 
coast about 200 miles north of Agadir, 
there are four portable stations —Elec- 
trical Engineer. 


t 


— eoe 


Telephones in Gas Works. 

The Association of German Gas and 
Water Works has sent an inquiry sheet 
to its members and to the postal au- 
thorities in order to ascertain whether 
any accidents had been caused by the 
installation of telephones and electric 
bells in their apparatus rooms. No 
case of gas being lighted by sparks 
from those instruments was reported; 
in special experiments ignition some- 
times, but rarely, resulted when gas 
was blown on the instruments in ac- 
tion. The association hence resolved 
to permit the installation of telephones 
iN apparatus rooms of gas works; the 
telephones should, however, be fixed 
outside, and the bells, if inside, be pro- 
with guards of gauze. 

———————--- 

A telephone cable with Pupin coils 
has been laid between St. Margaret’s 
Bay, England, and La Paune, Belgium. 


School of Telegraphy. 


A school of telegraphy soon will be 
opened in a government building in 
Calle de Chiquis, Mexico City, Mex., 
which shall have for its aim not only 
the teaching of telegraphy, but also of 
electrical science, the construction of 
apparatus, and many other useful 
branches which will give the students 
a diversity of knowledge, so that they 
will not be confined to the telegraph 
operator’s desk, according to the Min- 
ister of Communications and Public 
Works, who has been studying the 
subject for some time. 

A correspondence school will be 
maintained, so that students all over 
Mexico can have the benefit of this new 
Institution. Ingeniero Carlos Islas 
Bustamante has been appointed super- 
intendent of the school and he is secur- 
ing competent professors in the vari- 
ous departments preparatory to open- 
ing the school at an early date. 

— ee 

Infection From Telephones. 

Recently the health officer of Mon- 
treal issued a warning as to the dan- 
gers of infection from the mouthpieces 
of telephone instruments. The tele- 
phone company wrote a letter to the 
council declaring that no such dangers 
exist. In the letter extracts from the 
works of medical writers are given to 
show that the dangers of infection are 
not to be feared. 

) e a 

A Powerful Wireless Station. 


Plans have been formulated for the 
erection of a wireless station of suffi- 
cient power to allow steamers plying 
between Europe and America to keep 
in constant and direct communication 
with land at all times during their pas- 
sage. William Marconi, who has the 
project in hand, has been conducting 
experiments at St. John’s, New Found- 
land for some time. 

The erection of the station will, it is 
expected, be begun in a few weeks, and 
its completion will make St. John’s the 
main distributing point for wireless 
messages between England and Ameri- 
ca. 


‘Telesraphy’Wireless 
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Reinforced-Concrete Telegraph Poles 
for Pennsylvania Railroad. 


To avoid interruptions by severe 
storms or fires from meadow grass, as 
well as for durability and appearance, 
the Pennsylvania Railroad Company 
has constructed a reinforced-concrete 
pole line designed to carry sixty aerial 
Wires and two one and one-half-inch 
diameter lead-ineased cables for its 
telegraph and telephone circuits on the 
north side of its tracks, across the five- 
mile stretch of swampy meadow land 
between Manhattan Transfer and the 
portal of the tunnels leading into the 
new passenger station in New York 
City. 

A special yard was established near 
the line for making and seasoning the 
poles, which were turned out at the rate ` 
of about six a day. A total of 202 
poles was required. They are from 
thirty-five to sixty-five feet long, and 
rise from twenty-five to fifty feet above 
the ground. They rest on specially 
constructed foundations. 

On the south side of the tracks 
fifty-foot steel poles are used to carry 
the wires for the transmission of trac- 
tion energy from the Harrison substa- 
tion to the tunnel portal. They are de- 
signed for not only the present needs, 
but to carry seven additional transmis- 
sion circuits which may be required in 
the future. They are supported by con- 
crete foundations on top of groups of 
piles. Crossing the Hackensack River 
involved the construction of two high 
steel towers 181 feet four inches above 
high water. The wire span over the 
river is 765 feet long. 

i —_——_~s3--@___—_ 
Telephone Expansion in Berlin. 

Telephonic communication through- 
out Berlin, Germany, has so rapidly in- 
creased that the installation of 1907 has 
proved totally inadequate. The lines 
then established have been doubled and 
fresh installations are still being made. 
It is expected that at the end of the 
present year Berlin will possess 200,000 
telephone connections. There were 
already 183,545 at the end of June, an 
increase of 19,059 having been made 

since January 1. - 
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BOOK REVIEWS. 


“Ventilation of Electrical Machinery.” By 
W. H. F. Murdoch. New York: 
millan Company, Cloth, 79 pages (5 by 7 
inches), illustrated. Supplied by the ELEC- 


TRICAL REVIEW PUBLISHING CoMPANY for $1.‘ 


This work is intended as an intro- 
duction to the problem of ventilation 
as applied to electrical machinery. At 
present the cost of electric generators 
is high, partly on account of the fact 
that only a small temperature rise is 
permissible. There seems, however, to 
be little reason to doubt that, with the 
advanced technical applications and ar- 
tificial local cooling, the cost of large 
generators may be considerably re- 
duced. In this book, indirectly, the 
question of efficiency is raised through 
the use of cooling devices, and this is 
fully discussed. Methods of measuring 
the ‘‘ventilating effect’? of armatures 
are indicated in the chapter on ‘‘ Venti- 
‘ lating Action of Armatures.’’ Other 
subjects treated include natural cool- 
ing, the ventilating action of fans, the 
refrigerator as a cooling agent, and 
practical methods of ventilating mo- 
tors, etc. A compilation of useful data 
for thermal calculations is also a note- 
worthy feature. 


“Mechanical Engineering.” By Chas. M. 
Sames. Jersey City: C. M. Sames. Flexi- 
ble leather, 218 pages (4 by 6% inches), 
illustrated. Supplied by the ELECTRICAL Rr- 
VIEW PUBLISHING COMPANY for $2.00. 


This is the fourth edition of this 
work and it has been considerably re- 
vised and enlarged. It is a compact 
and up-to-date digest of mechanical- 
engineering science, embracing a wide 
range of subject. matter. 
comprehensive collection of formulas, 
data and constants relating to the pro- 
portioning of machine parts, assembled 
machines and motors. and on this ac- 
count should prove of value to design- 
ing engineers. Some recent subjects 
and the inclusion of the latest obtain- 
able data on over 100 others make the 
book as recent as is possible. Its 
weight and thickness are such that it 
may be carried in the poeket without 
inconvenience, The index 
somewhat over 900 items. 


eontaims 


“Three-Phase Transmission.” By William 
Brew. New York: D. Van Nostrand Coni- 
pany. Cloth. 178 pages (814 by 5 inches), 
illustrated. Supplied by the ELECTRICAL Re- 
VIEW PUBLISHING COMPANY for $2.00. 


This is a practical treatise on the 
economie conditions governing trans- 
mission of electrical energy by under- 
ground and overhead conductors. The 


The Mac-. 


It contains a 
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author has endeavored in this work to 
cover two important phases of the sub- 
ject. First, to bring prominently before 
the reader such economical and finan- 
cial points as engineers and specialists 
engaged upon new work would find 
useful, and, in the second place, to pro- 
vide the student with concrete exam- 
ples of problems which, while demand- 
ing scientific treatment, will not de- 
pend upon commercial considerations 
for their useful solution. With this in 
view, mathematics have been omitted 
from the text as far as possible, and 
where algebraic expressions are intro- 
duced these are of an elementary char- 
acter. References have for the most 
part been omitted and the book con- 
tains considerable original investiga- 
tion and data. Throughout the text 
the all-important question of ‘‘ Will It 
Pay?” has been taken into considera- 
tion. Among the general subjects dis- 
cussed are transmission losses, work- 
ing pressure, control, impedance, har- 
monics, etc., grounding and line app!i- 
ances. 


“Electroplating,” By Henry C. Reetz, Chi- 
cago: Popular Mechanics Company. Cloth, 
99 pages (4% by 6% inches), illustrated. 
Supplied by the ExectricaL Revikw PUB- 
LISHING ComPANY. for $0.25. 


This is a handbook on electroplating 
which gives brief and practical direc- 
tions for those interested and engaged 
in the business, with no more technical 
detail than is necessary for practical 
work and yet with such explicit direc- 
tions concerning the actual operations 
as is necessary and useful to the be- 
ginner. A valuable feature is the dia- 
grams and drawings showing the vari- 


ous apparatus used, how it can be 


made and how it should be applied. 


“Testing Electromagnetic Machinery,” By 
Bernard V. Swenson, Budd Frankenfleld and 
John M. Bryant. New York: Macmillan 
Company. Cloth, 324 pages (5% by 8% 
inches), illustrated. Supplied by the ELrc- 
TRICAL Revitw PUBLISHING Company for 
$2.60. 

This is Volume II of a series deal- 
ing with testing of electromagnetic 
machinery and other apparatus and 
considers alternating current, Volume 
I] having treated of direct-current ma- 
chines and apparatus. The text eom- 
prises a series of experiments con- 
dueted in various electrical engineer- 
ing courses, each being 
self-contained. In each case a number 
of references is furmshed for the pur- 
pose of more thoroughly familarizing 
the student with the subjeet under con- 


experiment 


By Manifold & Poole. 
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sideration before performing the ex- 
periment and to assist in the prepara- 
tion of a written report. Considerable 
space is devoted to theory and method ; 
the observations required are specified 
under ‘‘data,’’ and each experiment, of 
which there are 127, is concluded with 
a number of questions bearing directly 
upon the subject. In the arrangement 
of the experiments a rough classifica- 
tion has been made and certain groups 


of experiments have been provided 


with short introductions to give the 
student a general idea of the methods 
used by the authors in dealing with 
that particular group. 


“Straight Line Engineering Diagrams,” 
San Francisco: The 
Technical Publishing Company. Leather, 
pocket size. Supplied by the ELECTRICAL RE- 
VIEW PUBLISHING Company for $3.00. 


This book is of pocket size and con- 
tains a series of over forty diagrams 
by the use of which one can determine, 
without knowledge of mathematics, 
without the use of a handbook, slide 
rule or table of logarithms, approx- 
imate computations which field en- 
gineers and others who have neither 
time nor information available for 
careful calculation often have to ar- 
rive at. The book is provided with a 
piece of clear celluloid on which iS 
scribed a straight line. This is called 
the index and will be found convenient 
in the solution of problems. The dia- 
grams are all sulved, in a similar man- 
ner, as follows: From a known point 
on any scale a line is carried to a 
known point on another scale, and 
where it cuts the remaining scales 
which are to be read simulta- 
neously, as shown by arrow points, 
solutions are found. Beginning with 
the design of foundations, arches 
and reinforced concrete walls, the 
strength and dimensions of all neces- 
sary material can be readily deter- 
mined. Stadia readings can be quickly 
reduced, the capacity of pipes and 
fumes easily found, the economic size 
of pipe selected and the weight of ma- 
terial for wood-stave or steel pipe lines 
determined. Where steam is to be 
used, the horsepower of different-sized 
engines can be mechanically deter- 
mined and the power transmitted by 
shafting, gearing and belting caleu- 
lated. Electric wiring problems and 
those of pole-line construction are 
worked simply and the comparative 
cost of power easily shown. Many other 
electrical problems are treated. 
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FINANCIAL REPORTS OF ELEC- 
TRICAL COMPANIES. 


AMERICAN LIGHT & TRACTION. 
The report of the American Light & 
Traction Company for the month of 


August and eight months ended August’ 


31, compares as follows: 


1911. 1910. 
AUgust BFOSS .....c ee ee wees $ 284,127 $ 267,302 
ExpengeS ....cceee cece evenee 9,194 11,516 


274,933 255,786 
Eight months gross........ 2,579,331 2,318,057 
Expenses 74,777 

Eight months net........ 2,504,554 2,238,195 


August net 


eoevnesnwvnwnererereeotroee ee 


KINGS COUNTY ELECTRIC. 

The report of the Kings County Elec- 
tric Light & Power Company for the 
month of August and eight months end- 
ed August 31 compares as follows: 


1911. 1910. 
August ZIOSS ........0ee00e- $ 365,171 $ 344,963 
Expenses ......e cece sence nee: 186,711 169,997 
August Met ........00.0- 08 178,460 174,967 
Charges, depreciation, etc... 118,247 107,349 
August surplus ........... 60,213 67,618 
Eight months gross........ 3,065,717 2,793.614 
Expenses .........-e cece eens 1,537,592 1,337,874 
Eight months net........ 1,528,124 1,455,740 
Charges, depreciation, etc.. 907,422 824,499 
Eight months’ surplus.... 620,702 671,241 


NORTHWESTERN ELEVATED. 

The Northwestern Elevated Railroad 
Company has issued its report for the 
year ended June 30, 1911. The income 
account compares as follows: 


1911. 1910. 

GOS Beeb aetna e bass nade a $2,731,375 $2,632 039 
Expenses .......ccc. cece eseees 1,084,804 1,055,686 
Neb eet, cede ued tic eae oN Gr eG aw a 1,646,571 1, 576,353 
Charges, taxes, etc......... 1,209,062 1,200,254. 
Surplus .......... ccc eee ween 437,509 376,998 
Preferred dividends ........ 200,000 150,000 
Surplus cosdinc 6 bea +d x iy ews 237,509 226,096 
Earnings on $5,000,000 pre- 

ferred stock ............. 8.7% 7.5% 


EDISON COMPANY OF BOSTON. 
The annual report of the Edison Elec- 


tric Illuminating Company of Boston 


for the year ended June 30, 1911, com- 
pares as follows: 


1911 1910 
G OSS. 4 Se ha eR dee ke ek $5,257,913 $4.709, 456 
Expenses, . 2... . cece eee 2,796,803 2,688,720 
Net AG Uidshcaid Ghee ee ier k 2,461,110 2 020,736 
Miscellaneous ING 222 edb enirere eek 81,202 
Total Inc........... ce ceees 2,461,110 2,101,938 
Charges, |.. wo. ec eee 189,993 53,288 
Balance. . . oo... cece eee eee 2,271,117 1,848,650 
Dividends. . . ...........0c0e 1,867,035 1,555,596 
Surplus. |.. 4.06445 decd de eka 404,082 293,054 


During the past fiscal year the com- 
pany sold 88,402,626 kilowatt hours of 
electricity. The number of customers 
using commercial incandescent lights 
increased from 32,142 to 36,633, while 
customers using commercial are lights 
decreased from 1.111 to 1,078. Aver- 
age number of employes for year was 
1,188, against 1 5160 in 1910. The com- 
pany used 124,724 tons of soft coal, 
against 111,136 in 1910; average cost 


in 1911 was 43.85 per ton and in 1910, 
$3.47, 


LONDON UNDERGROUND. 
The Underground Electric Railways 
Company of London, Ltd., 


has Issued - 
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its report for the six months ended 
June 30, 1911. The income account 
compares as follows: 


1911 1910 

Income from investments, op- 

eration of power house, int., 

Cte a u Phe ete ee ee coe, £158,536 £147,614 
Gen’! expenses, salaries, in- 

terest on bonds, etC.. isos: 119,039 121,221 

Balance, . i ccccccasccncens 39,497 26,393 
Interest on income bonds plus 

TEXO8, ce Sire Noe bees 39,250 26,077: 

Surplus. . 4 «2284 cv seeg ease 247 315 


BOSTON & WORCESTER. 

The report of Boston & Worcester 
Street Railway Company (the operat- 
ing company) for fiscal year ended 
June 30, compares as follows: 


1911 1910 
Gross earningS............6.. $615,686 $570,145 
Expenses: Te os «ek ea erase te a 356,855 333,312 
Netas 6 AEEA oe AA SS 259,831 236,833 
Interest. and Taxes.......... 165,364 176,123 
Balances: e408 64:0 ie 64 ee oS 94,466 60,709 
Dividends, . . www scveecsteas ous 30, 375 
Surplus. .. cs4ciervasd saaws 94,466 30,334 


WESTERN UNION TELEGRAPH COMPANY. 

The following statement exhibits the 
condition of the Western Union Tele- 
graph Company at the close of the 


quarter ended June 30, 1911: 


Surplus March 31, 1911, as per last 
quarterly report.........ssosrsesss> $9,313,702.36 

Net revenues, quarter ended June 
1,982,493.17 


BOs VOL be ik cia sala eee Be eae 
: $11, 296,195.53 
From which appropriating for: 
Dividend of three-fourths 
of one per cent, paid 
July 15, 1911........... $747,886.50 
Interest on bonded debt.. 433,953.05 


1,181,839.55 
Left surplus June 30, 1911.......... $10,114,355.98 

The following statement exhibits the 
estimated condition of the company at 
the close of the quarter ending Septem- 


ber 30, 1911: 


Surplus June 30, 1911, as above. .$10,114,355.98 
The net revenues of the 

quarter ending Septem- 

ber 30, based upon 

completed returns for 

July, partial returns 

for August and esti- 

mating the business 

for September, will be 

about. .. .ssssesessas. $2,220,200.00 
Less interest on bonded 

debt- erame ete aes 434,062.00 
Leaves estimated net earning for 

the quarter, less interest on bond- 

ed debt: rioei na aSa 


$11,900,493.98 
It requires for a dividend of three- 
fourths of one per cent. on capi- 


tal stock issued about.......... 747,887.00 
Deducting which, leaves a surplus 
after paying dividend, of......... $11, 152,606.98 


DETROIT UNITED RAILWAY. 

The report of the Detroit United 
Railway Company for the month of 
July and seven months ended July 31 
compares. as follows: 


1911 1910 

July SSP OSH. 4 nee eo cena tee $959,588 $938,599 
Expenses. 2. wc. cc cece ccs cea eeaee 616,283 586,726 
SS TOT is eos Sear wd eles y 343.304 351,873 
Other IncOMe........- cece ee nees 14.490 12,680 
Total imecomMe........ cece ee ees 357,794 364,553 
Charges and Taxes..... EE ei 177.377 180,797 
July SUP DIU Ses, crs eee sea at 180,417 183,756 
Seven months’ Zross........6..- 5.727.637 5,28 2666 
Expenses. . . cee Ohad dteuts # hada TN 
Seven months’ mnet............ 2,085,963 1,925,155 
Other income...... cc. cee eee eee. 49 941 RATAR 
Total income... ccc... sec e eee eee 2,185.004 2,011,904 
Charges and taxeS.........ceeee 1,234,654 i, 153,854 
Seven months’ surplus......... 950,350 858,050 


1,786,138.00 
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AMONG THE CONTRACTORS 


AND SUPPLY MEN 


C. H. BAUMGARTEN, Freeport, Il., 
has been awarded the contract for wir- 
ing a club house which is to be erected 
by the Freeport Country Club. 

GRAMBS & PEET, Bismarck, N. D., 
were awarded the contract for in- 
stalling 128 ornamental light posts for 
lighting the city of Bismarck. The 
contract price was $12,157. 


THE JAHANT ELECTRIC COM. 
PANY, Cleveland, O., will install the 
electrical work in the Library Building 
which is to be built at Cuyahoga Falls, 


O. The architects are a & enon 
of Cleveland. 


THE SCHUYLKILL ELECTRIC 
CONSTRUCTION & SUPPLY COM- 
PANY, Pottsville, Pa. was awarded 
the contract, by the Citizens’ National 


Bank, for installing chandeliers in the 
bank building. 


THE VAN WAGONER CON. 
STRUCTION COMPANY, New York 
City, has the contract for installing 
conduit and wiring in the new Postoffice 
Building in New York. The contract 
price was $55,720. 

THE E. A. KELSEY ELECTRIC 
COMPANY, Crawfordsville, Ind., has 
opened an electrical supply store in that 
city. The company will actively enter 
the contracting field, and will devote 
especial attention to wiring, ete. 


THE SOUTHWESTERN ELECTRI. 
CAL COMPANY, Riverside, Cal., has 
been awarded the contract for the 
installation of an ornamental street- 
lighting system on Twelfth Street of 
that city. The contract price was 
$2,395. 

THE DAUN & CRAWFORD ELEC. 
TRIC COMPANY, of 407 Ames Street, 
Saginaw, Mich., has been awarded the 
contracts for wiring the new Y. M. 
C. A. Building and for installing the 
electrical equipment of the new Dur- 
yea Automobile Works at Saginaw. 
The company is also re-wiring the 
works of the Michigan Sugar Company 
at Carrollton, near Saginaw. 

a ———>+e—____~ 

Increase in Ohio’s Coal Output. 

Ohio’s total production of coal in 
1910 was 34,209,668 short tons, with a 
spot value of $35,932,288, according to 
Edward W. Parker, of the United States 
Geological Survey. 


| 
| 
| 
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The Atlas Crude-Oil Engine. 

A four-cycle engine into which you 
simply feed air, compress it to 500 
pounds per square inch, resulting in a 
temperature of approximately 1,000 de- 
grees Fahrenheit; a fuel pump spray- 
ing small quantities of crude oil into 
the air chamber; a complete burning 
of this fuel through the heat generated 
by the high compression of the air—is 
the principle of the Atlas (Diesel type) 
oil engine. 

The Atlas oil engine is of the verti- 
cal, single-acting, inclosed type. These 
basic features contribute to compact- 
ness, low mechanical losses accompa- 
nied by long-lived cylinders, pistons 
and packing rings, convenient removal 
of pistons, steady operation at all 
speeds, automatic lubrication, protec- 
tion of working parts and small ex- 
pense for upkeep and attendance. 

The base under each series of cyl- 
inders is a separate casting of the 
deep-box type, heavy, massive, amply 
reinforced and with liberal surface in 


ATLAS ENGINE ASSEMBLED. 


contact with the foundation. It con- 
tains the housings for the main shaft 
bearings and is carried well up around 
the cranks, the crank case thus form- 
ing a suitable reservoir for lubricating 
oil. 

The ‘‘A’’ frame over each crank is 
cast in one piece with the cylinder and 


New Electrical*Mechanical Apparatus 


*” Appliances 


water jacket. It is of majestic pro- 
portions, tough, fibrous iron being used 
unsparingly, but with a view to scien- 
tifie distribution. It fits tightly on the 
base, completely covering the crank pit, 
the upper end being arranged for rigid 


SINGLE CASTING FOR ATLAS ENGINE. 


attachment of the cylinder head. The 
gradual change from rectangular sec- 
tion at the bottom to round section at 
the top is pleasing to the eye. The 
lines are strong, as well as symmet- 
rical. The stresses in the cylinder are 
transmitted in straight lines to the 
base through four heavy steel rods run- 
ning directly from the bottom of each 
cylinder to four heavily reinforced an- 
choring places below the shaft bear- 
ings. These rods are of sufficient 
strength to carry the maximum stresses 
due to compression and ignition, and 
relieve the ‘‘A’’ frame of any liability 
to fracture from these causes. Remov- 
able oil shields fitted to the side open- 
ings of each frame complete the in- 
closure of the reciprocating parts and 
afford easy access for inspection or ad- 
Justment of the crank and wrist-pin 
boxes without affecting the oil-tight- 
ness of the joints. | 

The main bearings are in halves, split 


horizontally. They are lined through- 


out their length and circumference 
with anti-friction metal of suitable 
composition, firmly hamntered into an- 
choring recesses, grooved for proper 
distribution of lubricant, bored and 
scraped to secure perfect contact with 
the shaft. Each bearing is fitted with 
two ring oilers running in a removable 
saddle or reservoir box filled with the 
splash from the crank case. After re- 
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moving the babbitted cap which forms 
the upper half of the bearing, the low- 
er sleeve or box which rests in the sad- 
dle can be rolled out around the shaft 
for inspection. The saddle or reservoir 
box is an independent casting support- 
ed by a substantial wedge controlled 
by heavy screws extending through the 
engine base, by means of which, with- 
out reaching or getting into the crank 
ease, any desired adjustment of the 
main shaft can be made from the out- 
side. The main shaft is a solid forging 
of open-hearth steel. The crank throws 
are fitted with fan-tail counterweights 
which absorb vibration. The connect- 
ing rods are of the usual heavy round 
section, forged from open-hearth steel. 
The lower ends are of the marine type, 
the upper ends being solid. 

The liner which constitutes the wall 
of each cylinder is cast separately 
from the cylinder proper. By this 
method the most suitable mixture for 
each is possible. The main bodies of 
the cylinders call for a tough fibrous. 


ATLAS ENGINE PARTLY ASSEMBLED. 


iron, while the liners are poured from 
fine-grained charcoal iron as hard as it 
is practicable to machine since they 
must be impervious to high pressure 10 
order not to lose compression through 
seepage and must also withstand the 
alternate expansion and _ contraction 
due to the difference between the suc- 
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tion charge of atmosphere and the tem- 
perature during the combustion period. 
Care has been exercised to provide for 
unimpeded circulation of the cooling 
water and the jackets are of ample 
cross-sectional area at all points. Suit- 
able provision is made for inspection 
and cleaning. 

The cylinder heads are of the same 
hard, close-grained iron as the cylinder 
liners and are water jacketed. They 
are unusually deep and the metal has 
been distributed in such a manner as 
to insure long life, notwithstanding the 
expansion and contraction to which 
they are subject. A metal to metal 
joint is made between each cylinder 
and its head, at the inner end of the 
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cylinder the wear is on the rings rath- 
er than on the bore. A hardened-steel 
wrist pin is ground to a perfect sur- 
face and firmly secured in the piston. 
When the upper and lower quarters 
wear sufficiently to warrant it, the pin 
can be turned around ninety degrees 
to present new surfaces for wear. 
The splash system of lubrication is 
used, because it is the most effective 
and at the same time the cleanest. The 
fan-tail cranks at each revolution dip 
into the lubricating oil in the crank 
eases and splash it to the walls ^f the 
cylinders, the crank and wrist pins and 
the main shaft bearings. Pockets or 
funnels assist in catching the oil and 
conveying it to the crank and wrist 
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‘EFFICIENCY AND FUEL-CONSUMPTION CURVES OF A 300-HORSEPOWER ATLAS CRUDE- 
ir OIL ENGINE. 


latter, instead of at the outside tlange. 
All valves (admission, exhaust, fuel, 
starting and relief) are attached to the 
cylinder heads, and need not be dis- 
turbed when the heads are taken off. 
Each relief valve is so situated that its 
removal, which is readily accomplished, 
affords access to the entire combustion 
chamber for purposes of inspection, 
without lifting off the cylinder head. 
The pistons are of the long-trunk 
type, slightly tapered at the upper 
ends to neutralize expansion. They 
are as light as the duty permits, and 
being made of hard iron of close tex- 
ture, there is little or no wear. Each 
Piston is fitted with seven snap rings. 
The tension on these rings is compara- 
tively slight and as they are of some- 
what softer iron than the walls of the 


pins. The frames, cylinders and crank 
cases are tightly inclosed, but large 


Date of rUn......sserseseesssssssssess 6-21-11 
Duration of test- in hours............- l. 
Load in K. W. hours by switch board 67. 
metër ac kei he aN own ke bees eee 24.75 
K. W. to compressor by Watt meter.. 
Transmission losses to compressor 23.6 5.84 
‘ per CONE. ... cece creer secersnncnecs 
Net K. W. used by compressor....... 18.91 
B. H. P. used by compressor.......... RASTE 
Net K. W. delivered, to line........... 48.09 
Net: BE: H Pink ee ee th ia m teed ope 64.44 
Generator efficiency, per cent......... S7. 
Manufacturers’ rating............e008, T4 
Net Be H Pecrretiori surg Owe hee ees 174.7 
Rev. of engine, per minute........... 50, 
Fuel oil used, lbs. per hour.......... 1.04 
Pounds oil per K. W. hour........... 14.22 
Gal. oil per 100 K. W. hours,........ .67 
Pounds of oil per B. H. hour,........ 9.18 
Gal. of oil per 100 B. H. P. hours..... 12829. 
B. T. U. per B. T, P. hour. ....0...... 
2545 
Ther. Eff. of Engine ———————— 19.8 
B.T.U. per B.H.P. 
Fuel Cost of 100 K. W. hrs. in cts.... IN 4d 


Oil at 2 cents per gallon. 
openings in the sides of the frames, 


covered by removable plate shields, 
give convenient access to all interior 


surfaces beneath the piston. 
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In a report of a test of an Atlas oil 
engine by C. E. Sargent, consulting en- 
gineer, Chicago, the following expres- 
sion of approval was written by Mr. 
Sargent : 

‘‘Conforming to your request for 
my opinion on the design of the Atlas 
oil engine recently tested at your 
works, I wish to state the general de- 
sign is in harmony with the most suc- 
cessful vertical engines extant. While 
the construction is massive and the 
parts of great strength, they are not 
too heavy for the pressures carried, 
and the proportions are so symmetrical 
that the whole presents a very attrac- 
tive appearance. I particularly com- 
mend the design for the distribution of 
-metal around the center line of crank 
shaft and cylinders, the tie rods for 
earrying the stresses and strains to the 
base, the shape of the cylinder head 
with its ribless construction and loca- 
tion of valves, providing almost an 
ideal combustion chamber, and the in- 
dependent cylinder liner. 

‘The fuel valves work efficiently and 
correctly at all loads. The governor — 
shows regulation not surpassed by the 
best Corliss engines. The accessibility 
of the transmitting parts, with result- 
ing ease of inspection and attendance, 
together with their liberal proportions 
and the thorough means you have pro- 
vided for lubricating these parts, make 
the engine thoroughly dependable for 
continuous service. 

“You are to be complimented on 
these details of design, which in my 
opinion will contribute to reliable and 
efficient operation with minimum at- 
tention and consequent low mainte- 
nance cost.’’ f 

The accompanying table is a sum- 


6-20-11 6-20-11 6-19-11 6-21-11 6-20-11 6-21-11 
5 3. ae ae 2.5 4. 
83.3 132. 173.5 200.4 205.75 249. 
22.66 23.6 25.5 29.6 29.25 31. 
5.34 5.5 6. 6.98 6.91 7.382 
17.32 18.1 19.5 22,62.. 22,35 23.69 
23.20 24.95 26.13 30.31 29,94 31.74 
65.98 113.9 154. 77.48 © 183.4 225.31 
88.41 152.62 206.36 238.22 245.75 301.91 
8s. SY. 90. 91. 91.3 91. 
100,4 171.4 299.2 261.7 269.4 331.7 
174.1 173.13 173.1 172.9 171.9 171 
61.3 S1. 105. 120.4 125. 167 
92 ae | ot .68 7 74 
12.73 9.73 9.6 9,27 9.55 10.15 
.61 AT2 .47 46 AZ 503 
R36 6.47 R44 6.3 6.51 9 
11680 9038, 9000 S808 9115. 9632 
21.7 28.15 28.27 28.9 28. 26.4 
25.46 19.46 19.2 18.54 19.1 20.3 


mary of tests of a 300-horsepower At- 
las oil engine, and the accompanying 
curve shows the efficiency and fuel 
consumption as per these tests. 
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‘Motor Control in Mines. 

Electric power is especially well 
adapted to the operation of coal mines 
and since each mine has its own fuel 
handy, the utilization of the cheapest 
form of siftings to produce electricity 
is an exceedingly economical form of 
power production. For this reason, 
with many others, electrical power in 
coal mines is coming more and more 
Into use every year. One of the most 
important considerations in connection 
with electrically operated coal mines is 
the control of ventilating fans and wa- 
ter pumps, because on these depend, to 
a great extent, the safety of the miners. 

The mine pump must be uninter- 
rupted in its service so as to keep the 
mine free from water; and the con- 
tinuous operation of the mine fan is 
equally important so that the danger- 
ous gases will at all times be driven 
out and clear air substituted. Statis- 


FIG. 


1,—SLIDING-CONTACT MOTOR 
STARTER. 


tics show that in the anthracite mines 
of Pennsylvania during the past twen- 
ty-five years, 11,491 deaths have oc- 
curred, and about 8 per cent of these 
deaths were due to explosions. ‘In the 
bituminous mines of Pennsylvania the 
number of deaths for the same twenty- 
{ve years is 6366 and about 15 per 
cent of these deaths were due to ex- 
plosions, Often the shutting down of 
one of the large ventilating: fans of a 
mine means temporary shutting down 
of that particular section of the mine, 
which depends on the fan for ventila- 
tion. Moreover, when this ventilation 


eeases, the danger of serious explo- 
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sions occurring is greatly increased. 
Electrically driven fans are not a8 ex- 
pensive as the old type operated by 
steam engines. The higher speed of ro- 
tation of the electric motor permits of 
using a fan of smaller diameter for the 
same volume and pressure. 

The motor for this work must be well 
protected by a controller that is unaf- 
fected by voltage fluctuations or by the 


severe atmospheric conditions of a coal 
mine. 


The accompanying illustrations show 


FIG. 2.—SPECIAL PANEL FOR LARGE 
MOTORS. 


several of a recently developed line of 
direct-current controllers made by the 
Cutler-Hammer Manufacturing Com- 
pany of Milwaukee for mine work. 
These controllers are absolutely auto- 
matic in their operation, being remote- 
ly controlled by small snap switches 
or automatically, by float switches. Af- 
ter the motor is once started by either 
of the above methods, it will take care 
of its own functioning until stopped by 
a similar snap switch or float-switch 
scheme, mentioned above. There are 
no fuses to be replaced and no circuit- 


breakers to be reset manually and thus 
much time and expense is saved. Al- 
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though these safety auxiliaries are omit- 
ted the mine starters are so equipped 
that a failure of voltage will in no way 
damage the motor, even though no at- 
tention is given the starter before the 
voltage again resumes. The starter is 
also equipped with a single-coil over- 
load which will trip when an overload 
occurs, thus inserting all of the arma- 
ture starting resistance. As soon as 
the normal conditions again return, the 
motor will automatically be brought up 
to speed. Each mine-duty starter has 
a voltage relay which causes all of the 
armature starting resistance to be re- 
introduced in the armature circuit in 
case there is a bad drop in voltage, or 
in case of voltage failure. This feature 
not only protects the motor from 
‘flashing over” between the brushes, 
which is so apt to occur during wide 
voltage fluctuations (more or less com- 
mon in mines) but it insures the motor 
against any possible injury through ex- 


FIG. 3.—SCHUREMAN TYPE OF MOTOR 
STARTER. 


cessive current in rush during starting, 
by causing all of the starting resistance 
to be inserted before the motor is start- 
ed. The armature starting resistance 
is designed for continuous running duty 
under low-voltage conditions so that 
there is no danger from ‘‘burn outs. `’ 

In Fig. 1 is shown a small sliding- 
contact type starter used for small mo- 
tors up to fifteen horsepower. The volt- 
age relay is mounted on the upper right 
corner while the eclapper-type main 
switch is mounted opposite on the left. 
Fig. 2 is a special type for large motors 
equipped , with automatic means for 
weakening the shunt field of the motor 
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after it comes up to normal speed. Fig. 
3, which is a forty-horsepower 220-volt 
type B starter, has the Schureman type 
butt-contact, crank-switch acceleration. 
The large solenoid at the right operates 
the switches. Standard sizes include 
controllers for motors up to sixty- 
horsepower. Panels and resistances of 
all controllers for mine duty are treated 
with a moisture-proof compound and 
all metal parts are made of brass or are 
copper-plated to minimize deteriora- 
tion. 
——- -—~9-<-@____ 

Electric Glue Heating Appliances. 

It has been authoritatively stated 
that more than $4,000,000 is paid every 
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ease with which the heat can be con- 
trolled, the evenness of the tempera- 
ture afforded, the readiness with which 
electricity for glue pot or heater oper- 
ation can be conducted to any part of a 
factory and its economy are all con- 
vincing recommendations for the elec- 
trically heated appliances. 

The Westinghouse Electrice & Man- 
ufacturing Company is manufacturing a 
line of glue-heating appliances that 
have been designed to incorporate all 
desirable features. They appeal to prac- 
tical men because of their simple and 
common-sense design and the fact that 
they are very ruggedly built to with- 
stand the abuse of industrial-plant serv- 


FIG. 


year by manufacturers in this country 
for glue. It has also been asserted, by 
those in position to know, that approx- 
imately one-half of the glue purchased, 
or $2,000,000 worth, is wasted yearly. 
Some of this waste is unavoidable, but 
much of it can be prevented. A great 
deal of glue is spoiled through over- 
heating. It is well recognized that the 


1.—PORTABLE ELECTRIC GLUE HEATERS. 


ice. While the Westinghouse Company 
makes portable glue pots in capacities 
of 0.5 pint, one pint, one quart, two 
quarts and four quarts, flush bench- 
type glue pots in capacities of one pint, 
two quarts and four quarts, and glue 
cookers in capacities of three gallons, 
five gallons, ten gallons, fifteen gallons, 
twenty gallons and twenty-five gallons, 


FIG. 2—FLUSH BENCH-TYPE HEATER. 


proper temperature for melting glue 
lies somewhere in the neighborhood of 
140 degrees Fahrenheit. It is also thor- 
oughly appreciated that, if the temper- 
ature of glue is allowed to much exceed 
160 degrees Fahrenheit, if it is not ren- 
dered wholly unfit for use its strength 
will be greatly impaired. An expensive 
glue thus abused will be no more ef- 
fective than a cheap one. 

Either live or exhaust steam has a 
temperature (at atmospheric pressure) 
of at least 212 degrees Fahrenheit. This 
18 altogether too high for glue heating. 

Electrical methods of glue heating 
are, when properly applied, ideal. The 


FIG. 3.—DISK IMMERSION-TYPE HEATER. 


it also sells separately the electrical 
heaters used in the devices, so that any 
manufacturer can fit his present line of 
glue heating devices for electrical op- 
eration. 

All the Westinghouse glue-heating 
devices are equipped with immersion- 
type heaters—those which are sub- 
merged in the liquid to be heated. 
Obviously, this is the most efficient type 
of heater for liquids, in that all of the 
heat developed in the heater must be 
imparted to the liquid. None can be 
lost by direct radiation from the heater. 
Disk-immersion-type heaters, like that 
shown in Fig. 3, are used in the glue 
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pots while bayonet-type-immersien heat 
ers are used in the glue cookers. 

The construction of the portable glue 
pots is evident from the accompanying 
illustrations. Although glue pots of 
cast iron, with tinned-iron glue vessels, 
can be furnished in capacities of one- 
half pint and one pint, the regular line 
has spun-copper glue vessels, it having 
been found’ that this is the most sat- 
isfactory material for glue receptacles. 
Substantial bails are provided on both 
the casings and on the glue vessels. The 
portable pot is designed for use in any 
part of a shop where it can be connect- 


ed to an electric socket. Obviously, this 


pot can be taken to the work, the heat- 
er connected to a nearby socket and the 
glue can be kept hot while needed. 
Flush-bench-type glue pots are de- 
signed for mounting in bench tops or 


@ 
_ FIG. 4.—ELECTRIC GLUE COOKER. 


slides as shown in Fig. 2. Glue vessels 
and electric heaters are interchange- 
able between portable and flush-type 
glue pots of equal capacities. 

The Westinghouse glue cooker (Fig. 
4) is built just as-substantially as it is 
possible to build a device of this type. 
The glue and water vessels and the cov- 
er are of heavy copper and will last in- 
definitely. The bayonet-type heater is 
located in a vaporizing chamber located 
under the water vessel. Almost imme- 
diately after current is turned on, wat- 
er 1s evaporated and the vapor rising 
through the circulating pipe enters the 
space surrounding the glue vessel. Be- 
cause of this arrangement of the vapor- 
izing equipment, the space is filled with 
vapor in a very short time—long be- 
fore the entire body of water is heated 
to the vaporizing temperature. 


ed 
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New Office Building for the New York 
& Ohio Company. 

A commodious brick building has 
been erected on Dana Avenne, Warren, 
Ohio, in whieh the sales department of 
the New York & Ohio Company, manu. 
facturers of Packard incandescent 
lamps, will soon be located. The com. 
pletion of this modern, splendidly 
equipped structure for the accommoda- 
tion of the company’s office is the lat- 
est outward manifestation of a history 
of growth extending over the past 
twenty-five years. 

_In 1885 the Packard Electric Com- 
pany, which was organized by the 
Packard brothers of Warren, began 
manufacturing incandescent lamps in à 
small way, in addition to their other 
lines of electrical products. Five years 
later the lamp busfmess had increased 
to such an extent that a separate coni- 
pany was organized to handle it; and 
the new firm was called the ‘‘New York 
& Ohio Company,’’ for no more weighty 
reason than that one of its members 
came from New York State and anoth- 
er from Ohio. Three years after its 
organization, or in 1893, the young 
company had grown to such dimensions 
that a special building, separate from 
the factory, was constructed for its 
sales department. In 1902 the New 
York &, Ohio Company became a 
member of the National Electric Lamp 
Association and its engineering work 
has ever since been carried on at the 
engineering laboratories of the latter, 
in Cleveland, but the main office and 
sales department of the company have 
remained at the same location in War- 
ren, near the lamp works. During the 
past few years the demand for Pack- 
ard lamps has been increasing, making 
it necessary, on account of the expan- 
sion of the office work, to transfer some 
of the departments to the less-crowded 
neighboring factory building. A time 
was fast approaching, however, when 
on account of growth it would no long- 
er be possible to resort to this method 
of providing increased room, and ac- 
cordingly a new building has been 
erected which should provide adequate 
housing for the company’s offices for 
several years to come. 

The New York & Ohio Company will 
be thoroughly domiciled in its new 
quarters before October first, with ev- 
ery facility for accommodating visit- 
ing customers and for handling the 
executive and clerical details of a large 
selling organization. 
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New Industrial Lighting Equipment. 

While the past types of Holophane- 
D’Olier steel refiectors did mach 
towards solving the industrial-lighting 
problem by providing units of extreme- 
ly high efficiency and wide applicabil- 
ity, there are certain conditions where 
those reflectors with their aluminum 


NEW HOLOPHANE STEEL REFLECTOR. 


finish are unsuitable on account of de- 
terloration due to acid fumes or ex- 
cessive dirt or exposure. 

It was with a view to meeting ad- 
verse conditions that the Holophane 
Company perfected a new line of steel 


reflectors having a tough enamel finish 


and with the holders and connections 
of copper. 

These new reflectors here illustrated 
are finished both inside and out with a 
white enamel, which is claimed to have 
a refiecting value about eighteen per 
cent higher than any other at present 
available. This enamel is not affected 
by chemical fumes or by weather con- 
ditions and is very easily cleaned, which 


ENAMELED REFLECTOR. 


means that there is no corroding or 
other deterioration. They are furnished 
in the extensive type only. 

Three holding devices are now avail- 
able for use with Holophane-D’Olier 
reflectors. The clip-spring holder is 
well-known, being the type that has 
hitherto been supplied exclusively; a 
new 2.25-inch heel which admits using 
the steel reflectors with standard hold- 
ers, and a porcelain socket holder 
which allows the use of steel reflectors 
in many installations where brass 


sockets are not permissible, are now 
supplied also. 
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Telephone Train Dispatching. 

The Great Northern Railway, which 
already has nearly 4,000 miles of track 
equipped with telephone train dispatch- 
ing equipment, has just placed an order 
with the Western Electric Company for 
thirty-two telephone selectors to equip 
its Cascade division in the State of 


- Washington. 


The circuit will be divided into two 
sections. The first will extend from 
Tye to Everett Junction, with a branch 
from Monroe to Tolt, and another from 
Pacific Avenue to Delta. The second 
section will run from Tye to Leaven- 
worth. The distance covered by the 
first section will be 93 miles, while that 
covered by the second will be 36 miles. 
The dispatcher for both circuits will be 
located at Tye. 

The Pennsylvania Railroad Company 
has also recently ordered fourteen 
Western Electric selectors for use in 
its Hudson tunnels. The section 
equipped is known as the Jersey City- 
Newark division, and it is nine miles 
in length. The dispatcher will be 
located at what is known as the ‘‘S C”’ 
tower, and No. 16 B. & S. copper line 
wire will be used. The standard 50-A 
Western Electric selectors will be in- 
stalled, and, in addition to this, four- 
teen special six-line test boards have 
been ordered. There will also be thir- 
teen ten-line jack boxes, which will be 
used for blocking purposes. 

The Toledo & Ohio Central, which 
about a month ago adopted the tele- 
phone for dispatching trains on its 
eastern division, has recently placed 
another order with the Western Elec- 
tric Company for thirty-one telephone 
selectors for its western division. 

This new cireuit will extend from 
Columbus, where the dispatcher will 
be located, through to the Union Sta- 
tion at Toledo, a distance of 132 miles. 
When both circuits are completed the 
Toledo & Ohio Central will be operat- 
ing 280 miles of track by the tele- 
phone. 


————— 


Wireless in Portugal. 

The Portugese Government has noti- 
fied the British and Italian Govern- 
ments that it has decided to adopt the 
Marconi system of wireless telegraphy. 
Stations are to be erected at Lisbon and 
the principal points along the coast and 
at Cape Verde. It is understood that 
Portugal has been accorded the same 
terms as accepted by the British Gov- 
ernment. 
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The B. & E. Pole-Preserving Machine. 

The steadily increasing cost of pole 
timbers, due to the gradually dimin- 
ishing supply, has caused all compa- 
nies using wood poles for overhead cir- 
cuits of any kind to consider methods 
for increasing the life of these poles. 
Many preservative treatments have 
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needs the chief protection. The prob- 
lem of providing a simple and inexpen- 
sive method of applying such a treat- 
ment engaged the attention of George 
P. Benton and I. B. Eberhardt, experi- 
enced cedar-pole men, who after sev- 
eral years of investigation and experi- 
mental work conceived what is known 


= —— 
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THE B & E POLE-PRESERVING MACHINE. 


been proposed and tried out to a lim- 
ited extent. On the one hand is the 
high cost of an effective pressure treat- 
ment of the entire pole and on the oth- 
er hand the inefficacy of brush or non- 
pressure treatments. 

Careful observation has shown that 


as the 
chine’’ 

A demonstration of this machine was 
made on September 20 in the pole yard 


<B. & E. pole-preserving ma- 


of one of the largest public-utility cor- - 


porations of Chicago. About a dozen 
representatives were present from the 
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jected by an air pressure of about five 
pounds per square inch into a three- 
foot band corresponding to the ground 
belt of the pole. With the ten- 
minute treatment an initial pene- 
tration of three-sixteenths inch was 
obtained and this extended in a 
few days to a depth of over one-half 


ANOTHER VIEW. 


inch. The pole in the ten-minute treat- 


ment absorbed a full gallon of oil in 
the three-foot band that was subjected 
to the treatment. These tests clearly 
showed the simplicity and value of the 
process. 

A fair idea of the machine may be 


POLE READY FOR TREATMENT. 


poles decay almost exclusively at the 
ground line, where the zone of pro- 
longed exposure to both moisture and 
air forms a fertile breeding place for 
insects that destroy the wood cells. It 
Seems logical, therefore, that the por- 
tion of the pole near the ground line 


United States Forest Service, and from 
several of the leading electric-utility 
companies of Chicago and other cities. 
Three thirty-five-foot Michigan cedar 
poles cut last winter were treated seven, 
ten and fifteen minutes, respectively, 
with heated creosote oil which was in- 


THE ACTUAL TREATMENT UNDER PRESSURE. 


obtained from the accompanying illus- 
trations, which are from photographs 
taken during the tests just referred to. 
The machine is about nineteen feet long 
and six feet wide, and is mounted on 
iron wheels so that it may be easily 
hauled about by a team of horses tc” 


es 


Pr 
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various positions in the pole yard or 
taken from yard to yard. The main 
parts of the machine are: a steam boil- 
er, an air compressor and storage tank, 
a closed oil tank containing steam coils 
for heating the preserving oil, an air- 
tight canvas band, three feet wide, 
which encases the pole at the zone to 
be treated, and the necessary gearing 
and mechanism to pass this band about 
the pole and tighten it. If a large num- 
ber of poles are to be treated, a plat- 
form is built on either side of the ma- 
chine or the latter is placed in a trench 
so as to have the iron skids level with 
the ground; a simpler plan is to place 
inclined skids on each side of the ma- 
chine. 

The operation of the machine is quite 
simple. The pole is rolled onto the iron 
skids. The two segmental rings known 
as track rings, are closed about the 
pole by turning a hand wheel. The 
spool carrying the canvas band is 
then revolved about by an opposite 
movement of the hand wheel. A clamp- 
ing bar is wedged against the band so 


that the latter forms a closed bag or | 


cylinder around the pole. Air pressure 
is applied to the edges of the band to 
tighten it and then the compressed air 
is allowed to enter above the oil in the 
tank, thus forcing the heated oil 
through a pipe connection into the bag 
and entirely around the pole for any 
desired length of time. Any oil oozing 
out of the bag, as for instance through 
checks in the pole, drops into a basin 
on top of the tank, into which it is 
later drained by opening a drip valve. 
Thus no oil is wasted by spilling on the 
ground nor by treating more than that 
part of the pole that is subject to decay 
while in service. By means of the re- 
verse operations the pole is released 
and then rolled off the other side of 
the machine, the entire operation tak- 
ing only a few minutes beyond that re- 
quired for actually subjecting the pole 
to the oil. 

Any kind of coal-tar oil may be used. 
The capacity of the machine is about 
fifty poles per day. Poles from seven 
to twenty-four inches in diameter may 
be handled. The cost of treating each 
pole, which includes labor, oil, fuel and 
fixed charges on the machine, is only 
a fraction of a dollar for a seven-inch 
top thirty-five-foot pole. 

This process of pole preservation and 
the machine for carrying it out are 
fully protected by basic patents. The 
nachine.is manufactured by the B. & E. 
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Pole-Preserving Machine Company, 
Fisher Building, Chicago. This com- 
pany is now also in position to furnish 
poles, treated according to the above 
method, from Chicago. 


—_——_»- 


A New Inter-Phone Set for Selective 
Ringing. 

The Western Electric Company re- 
cently placed on the market a new line 
of inter-phones which will fill a long- 
felt want in residences, factories, 
schools and mercantile establishments 
where intercommunication between sta- 
tions is not so frequent as to require 
separate lines. 

These sets are arranged for selective 
ringing, common-talking service, that 
is, any station may call any other sta- 
tion without interfering with any of 
the others. These sets are designed for 


EIGHT-BUTTON INTER-PHONE SET. 


use where conversation between two 
parties at one time is all that is re- 
quired. They will give just as satis- 
factory service as the individual-line 
type gives on large twenty-four-line 
systems, where often two or more con- 
versations are necessary at the same 
time. They are made in capacities of 
four and eight buttons. 

The accompanying illustration shows 
the eight-button set, known as the No. 
1327-L. This is a non-flush wall set, 
but a desk type is also furnished when 
desired. The standard finish for the 
1327-L type sets is oak, but other wood 
finishes can be supplied to order. The 
Instrument, though compact, is not 
crowded, and the apparatus is ar- 
ranged so as to make installation easy, 


as only one set of batteries is required 
for the whole system. 
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Some Electrical Properties of Monel- 
Metal Wire. 

The new alloy, Monel metal, is now 
being made in the form of wire at a 
cost that permits of favorable com- 
parison with high-grade German silver, 
although the properties of this new 
wire are of such high order that is 
should not be confused with numerous 
white metals of German or nickel- 
silver. Tests have shown this new wire 
to be as strong as steel wire, while it 
is less corrodible than copper. 

The electrical tests have shown 
Monel-metal wire to have the follow- 
ing properties: electrical resistivity, 
206 ohms per mil-foot (temperature co- 
efficient, 0.0011 per degree Fahrenheit) ; 
electrical conductivity, four per cent, 
with copper taken as 100 per cent. 

This wire will doubtless find a large 
sale for use in places where German 
silver has heretofore had the prefer- 
ence, as, in addition to its electrical 
advantages, it possesses the other re- 
markable qualities mentioned above. 

; —e 

Wireless in Egypt. 

As a result of negotiations which 
have been conducted for some time 
past, the Egyptian Government has 
granted a concession for the monopoly 
of wireless telegraphy in Egypt and a 
very powerful station will be erected 
at Port Said. At present there is a 
small installation at Aden, mainly for 
communicating with Berbera in Brit- 
ish Somaliland, and there are stations 
with moderately strong equipments at 
Port Said and Suez. These stations 
will be superseded by the new instal- 
lation, by means of which it will be 
possible to send messages westwards 
probably as far as Malta in the Medi- 
terranean and eastwards down the Red 
Sea to Aden. The station will be 
ready to receive messages from war- 
ships of all nationalities. It is hoped 
that the new station will be in working 
order in October. 

i e —_—— 
Convention of Byllesby Employees. 
The third annual convention of the 

Association of H. M. Byllesby & Com- 
pany will be held in Chicago, January 
2 to 5 inclusive. Pres. T. K. Jackson, 
of Mobile, is at present working on the 
program of papers and predicts that 
the coming convention will surpass 
any of those previously held, both in 
point of attendance and papers. R. 2. 
Flower, of the Mobile Electric Com- 
pany, Mobile, Ala., is the secretary. 
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COMMISSION NEWS FROM NEW YORK. 
(Special Correspondence.) 


The Public Service Commission, Second District, on Monday 
held a hearing at Albany, taking up the complaint of Mayor Charles 
C. Duryee, of Schenectady, who asked that the Commission order 
the Schenectady Railway Company to restore its rate of twenty- 
five cents for six passenger tickets good for rides within the city 
limits of Schenectady. In the year 1909 this company discontinued 
the sale of this reduced form of transportation. In his complaint 
Mayor Duryee alleged that the company has obtained many fran- 
chises from the city upon the understanding that-the rate of twenty- 
five cents for six tickets would be continued. Three previous com- 
plaints on this rate have been filed with the Commission, but it 
held that it was without jurisdiction to act upon them. Under an 
amendment passed by the Legislature of this year the Commission 
is vested with power to determine complaints of this character. 

From residents of Ulster Park, Ulster County, and members of 
Ulster Grange No. 969, the Public Service Commission has received 
a complaint requesting the issuance of an order directing the New 
York Telephone Company to render direct service from Ulster Park 
with the Kingston exchange without toll charge. At the present 
time the telephone company “has established a boundary between 
Kingston and Esopus with the exchange centering at Esopus, and 
including Ulster Park and vicinity. The subscribers from this ex- 
change have to pay a toll rate for Kingston calls, or are charged 
for mileage at the rate of $8.00 per mile for direct communication 
with the Kingston exchange. Complainants state that even after 
paying this mileage charge they are still required to pay toll to talk 
with subscribers on the Esopus exchange. It is claimed that the 
boundary as determined by the telephone company is arbitrary and 
made without due respect to the needs and convenience of residents 
of this section. This complaint has been served upon the company 
and an answer will be filed within twenty days. 

The Public Service Commission, Second District, has author- 
ized the Empire Gas & Electric Company to issue $51,000 in five- 
per-cent joint first and refunding thirty-year gold bonds. The bonds 
are to be sold at not less than eighty-five and the proceeds used 
in extension and improvements to the company’s property in Au- 
burn, and other proper capital expenses of the company. 

The Public Service Commission, Second District, has received 
a preamble and resolution from the Common Council of the city 
of Watervliet reciting that that city, with a population of 15,000, 
has no telegraph office; that the Western Union Telegraph Com- 
pany has received a valuable franchise from the community per- 
mitting the erection of poles and wires for the conduct of its busi- 
ness, and for many years did maintain and conduct an office in 
that community, but for some reason, discontinued the mainte- 
Nance of such office. The Commission is asked to compel the 
Western Union Telegraph Company to establish, and maintain a 
centrally located office for the sending and receiving of messages 
in the city of Watervliet. The complaint has been served upon the 
company and an answer required within twenty days. 


LIGHTING AND POWER. 
(Special Correspondence.) 
MAYNARD, MINN.—The Council has been petitioned to install 
an electric light plant. C. 
VIRGINIA, MINN.—The Council has been petitioned to ac- 
quire the electric light plant. C. 
DEEP RIVER, IOWA.—Bonds for the installation of an elec- 
tric light system have been voted. c. 
MORRIS, MINN.—The Morris Electric Light Company is plan- 
ning to install its wires in conduits. C. 
COLFAX, IOWA.—The Colfax Electric Light Company will fur- 
nish light and power to Prairie City. 
DEVILS LAKE, N. D.—Petitions are being circulated for the 
installation of a curb lighting system. C. 
AITKIN, MINN.—M. D. Stoner has applied for a franchise to 
supply the village with electric light. C. 
SHERIDAN, MONT.—The Madison Power Company will extend 
its line down the Rubt Valley this fall. C. 
CORYDON, IOWA.—This town is to at once begin the recon- 
struction of its electric lighting system. 
fe CREEK, CAL.—The Poundstone mine is planning to 
new electric pumping machinery. A. 
SPOKANE, WASH.—The Washington Water Power Company is 
p anning to install a system for distribution to the mining proper- 
es in the Ceur d'Alene district, Idaho. A. 


Current Electrical News Q 
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KANSAS CITY, KAN.—The American Electric Company has 
been incorporated with a capital of $2,500. 

RUNGE, TEX.—Local citizens are promoting the installation 
here of an electric light and power plant. D. 

FAIRVIEW, S. D.—The Sioux Valley Power Company will call 
for bids for the construction of a power plant. C. 

DAVIS, CAL.—The Pacific Gas & Electric Company is planning 
to rebuild and improve its substation at Davis. A. 

MORRIS, MINN.—The Council is considering the installation 
of cluster lights, at an estimated cost of $3,000. C. 

GOLDFIELD, NEV.—The Vernal mines, Diamondfield, contem- 
plate the installation of new electrical] equipment. A. 

BENKELMAN, NEB.—The Rock Creek Power & Light Company 
has been incorporated with a capital stock of $25,000. 

DECATUR, TEX.—The Decatur Water & Light Company will 
rebuild its electric light plant which was recently burned. . 

REDFIELD, IOWA.—Bonds for $15,000 for the establishment 
of an electric light and water works plant have been voted. C. 

MORTON, WASH.—A. W. Van Arsdale has been granted a 
franchise for an electric light and water system at Morton. A. 

BRAHAM, MINN.—The Eastern Minnesota Power Company, of 
Pine City, Minn., will construct an electric light line to this city. C. 

FOLSOM, CAL.—The Pacific Gas & Electric Company will 
build a power line from Folsom to Roseville in the near future. 

LAKE CITY, MINN.—The Minnesota & Wisconsin Power 
Company has broken ground for a high-tension transmission line to 
Red Wing. l 'C. 

SIOUX FALLS, S. D.—Business men are planning a double 
row of cluster lights on Main Avenue, from Eighth to Tenth 
Streets. C. 

COLUMBUS JUNCTION, IOWA.—R. D. Parks, engineer, Lake 
Crystal, Minn., proposes to install an electric light plant, at a cost 
of $15,000. C. 

ROCHESTER, MINN.—The contract for cluster lights on 
streets tributary to Broadway was let to the Hartig & Company, 
Minneapolis. C. 

WEAVERVILLE, CAL.—The Trinity Dredging Company has 
been granted a franchise for a power line along the county roads 
near Lewiston. l 

LOGAN, UTAH.—The Agricultural College of Utah has taken 
bids for the erection of a hydroelectric power plant at Logan. J. W. 
Jensen is engineer. ; A. 

WEISER, IDA.—Stuart M. French, Engineer, is at the head of 
a project to install electric pumping plants on the Snake River and 
in western Oregon. A. 

SAN BERNARDINO, CAL.—The City Council has granted to 
Fred. B. Mechlin a franchise for an electric lighting and heating 
system in that city. 

ELK CITY, IDAHO.—The Welch Tunnel Gold Mining Company 
plans for the erection of an electric power plant. R. K. Welch is 
head of this company. A. 

THIEF RIVER FALLS, Minn.—Bonds for $40,000 for the instal- 
lation of a steam power plant as an auxiliary to the electric light 
plant, have been voted. C. 

WHITLOCK, CAL.—It is reported that A. H. Ward, San Fran- 
cisco, is planning for the erection of a hydroelectric power plant in 
the Sweetwater district. ` 

LOON LAKE, WASH.—Gerhke & Sons, operating a lumber mill 
here, are at the head of an enterprise to install an electric-lighting 
plant to serve this district. A 

OLYMPIA, WASH.—The Twisp Valley Power & Irrigation Com- 
pany has been incorporated by Harry Burke and C. F. Lohman, 
with a capital stock of $20,000. 

VACAVILLE, CAL.—The Pacific Portland Cement Company has 
been granted a franchise for a transmission line along the public 
highways of Vacaville township. 

WHEATLAND, CAL.—The Pacific Gas & Electric Company is 
building a new power line to the Huntington tract to supply power 
for pumping and irrigation work. A. 

TROY, ALA.—A new power plant is to be built for the Pea 
River Power Company, which supplies power to Troy, Dothan and 
several other cities. The plant will be built at a cost of $150,000 
and when completed will be in charge of Charles Henderson. 

PRINCE ALBERT, SASK.—Residents of the city have agreed to 
subscribe $775,000 for the construction of a 3,500-horsepower hydro- 


re a 
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electric power plant at Lacolle Falls, Saskatchewan River. Cecil F. 
Smith will be engineer in charge. : 


A 
ORANGE, N. J.—Improvements are to be made in lighting 


here, and to this end the present arc lights will be removed and an 
incandescent lighting system installed. 


ESCONDIDO, CAL.—The city has entered into contract with the 
Escondido Utilities Company for street lighting, with increased light- 
ing facilities, for a period of five years. A. 


ALBIA, IOWA.—L. T. Richmond, J. E. Loeb and J. M. Gass are 


a committee to ascertain the feasibility of securing electric power 
and light from the big dam at Keokuk. ; 


CHEHALIS, WASH.—The Washington-Oregon Corporation will 


extend its wires to Hoskill to furnish power and light for the rock 
quarry there, and also to Littell and Adna. 


LAPORTE, IND.~—A contract has been awarded by the Board 
of Public Works to the A. M. Osburn Company, of Chicago, for the 
construction of a new light and waterworks system. 


S. 
LOGAN, UTAH.—The City Council has decided to install a 
series tungsten system of street lighting. The change from the 
present system will be made at a cost of about $2,200. 


PEARL HARBOR, H. T.—The C. C. Moore Company, San Fran- 
cisco, Cal., has been gwarded a contract at a price of approximately 
$158,000 for power plant equipment for the naval station here. A. 


ASHLAND, WIS.—The Ironwood & Bessemer Railway & Light 
Company is about to commence the construction of a power line 
from Mellen Falls, to Ashland, a distance of twenty-seven miles. C. 


NEWBURGH, N. Y.—A new lighting system is to be installed 
in Water and Colden streets of this city. Fifty-three ornamental 
poles are to be erected. An appropriation of $3,515 has been asked 

SALINAS, CAL.—F. G. Baum, representing the Monterey County 
Gas & Electric Company, has been awarded the contract for an 
electric power line along the county roads of the Salinas Valley. 


RIVERSIDE, CAL.—The Edison Electric Company has secured 
a site near Bloomington depot on which a substation will be erected 
at once to supply that section with electric light, heat and power. 


PASADENA, CAL.—W. A. McNally & Company, Pasadena, has 
been awarded a contract at a price of $34,000 for 161 ornamental 


light posts, with incandescent lamps, to be erected on South Orange 
Avenue. 


A. 
SACRAMENTO, CAL.—The West Sacramento Electric Company, 
recently incorporated, plans for the construction of an electric rail- 


way in the Yolo Basin district. H. W. Furlong is interested in this 
company. 


CALEXICO, CAL.—The Farmers’ and Merchants’ Club is inter- 


ested in a project to establish a municipal electric lighting plant at 
Calexico. 


A committee has been appointed to estimate the cost of 
plant and system. : 

OXFORD, N. C.—A franchise has been granted to the North 
State Hydro-Electric Company permitting it to construct and main- 
tain lines in this place. The president of the operating company 
is Charles Johnson. 

LOS ANGELES, CAL.—The Pacific Gas & Electric Company 
will build two hydroelectric power plants near the $3,000,000 sto- 
rage reservoir soon to be built in the Sierra Nevada Mountains 
above Nevada City. 

WILMINGTON, MASS.—The town of Reading has signed a con- 
tract agreeing to supply light to Wilmington for a period of ten 


years. About 200 street lights are to be used, at a cost of not more 
than $2,600 per annum. 


FaRMINGTON, MINN.—The Farmington Electric Light & Power 
Company, with F. H. Eddy, vice-president and manager, and C. S. 


Lewis, secretary, has been organized and is in the market for elec- 
trical material of all kinds. 


C. 
AUBURN, CAL.—The Placer Electric Company has purchased 
a half interest in the Rawhide mine at Towle and the Home Pick- 


et mine at Last Chance, and will build a large power plant on the 
American River near this town. 


BEVIER, MO.—A contract has been entered into between D. S. 
Jones, former mayor, on behalf of the Bevier Commercial Club and 
Fairbanks, Morse & Company, of St. Louis, for the construction, 
maintenance and operation of an electric light plant in Bevier. 


HOOD RIVER, ORE.—The Pacific Power & Light Company 
has closed its power plant in Hood River and is now supplying this 
section from its power plant in White River, by way of The Dalles. 
A new transmission line has been constructed from The Dalles to 
Hood River. A. 
SAN BERNARDINO, CAL.—A central power plant will be in- 
stalled with the new polytechnic high school contemplated here. A 
bond election will be held October 4 to vote bonds for $230,000 for 


this work. Norman F. Marsh, architect, Los Angeles, has been 
appointed to prepare plans. A. 


SAN DIEGO, CAL.—The City Heights Improvement Associa- 
tion has been made a permanent organization and Walter Kirby 
has been made president. Arrangements have been made with the 


San Diego Gas & Electric Company for the immediate installation 
of an electric street lighting system. 


ANDERSON, IND.—The Board of Public Works is in the mar- 
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ket for a new steam turbine and electric generator for the municipal 


electric light plant. The members of the Board are visiting and 
inspecting other plants before buying. 


It is proposed to install a 
turbo-generator costing about $30,000. 


S. 
LIVERMORE, CAL.—President John Desabla and General Su- 


perintendent P. C. Funk of the Pacific Gas & Electric Company 
have been in this city looking over the ground with a view to build- 


ing here an extensive gas manufacturing plant to supply Liver- 
more and Pleasanton with light and heat. 


MISHAWAKA, IND.—The Chapin Park Improvement Associa- 
tion is planning to install a new cluster lighting system for that 
suburb. The new system will be similar to that in the city of Mish- 
awaka proper, which has been commended so highly. Albert Leisure 
is president of the Improvement Association. S. 

STEINAUER, NEB.—Sealed bids will be received by N. A. 
Steinauer, village clerk, Steinauer, Neb., until 4 p. m., October 5, 
for furnishing all material and labor for the construction of a 
water-works system. Plans and specifications may be obtained from 
W. E. Donner, Frohberg building, Grand Island, Neb. 

ELKHART, IND.—Work has begun on the construction of a 
modern concrete dam and power house here by the Indiana & Mich- 
igan Electric Company. The company has owned the old dam on 
the St. Joseph River for some time. The new dam will be high 


enough to make a lake or back-water seven miles long. The work 
will require eighteen months. S. 


OGDEN, UTAH.—Within eight months the mammoth water- 
power plant of the Davis & Weber Counties Canal Company will be 
completed and ready for operation, according to the terms of the 
contract which has been entered into between the canal company 
and the successful bidder, the Lynch-Cannon Company. The build- 
ing of the power plant will represent an outlay of $250,000. 


MINNEAPOLIS, MINN.—The Council has let the folowing con- 
tracts on the installation of an electric light plant at the crematory: 
The Northwestern Electrical Company, Minneapolis, station equip- 
ment, $5,730; pole lines $13,979, and 150 magnetite arc lamps, $4,- 
890; R. B. Whitacre & Company, St. Paul, steam engine equipment 


$8,781 and Electric Machinery Company, Minneapolis, electric gen- 
erator $8,279. : 


LOS ANGELES, CAL.—The Board of Public Works will receive 
bids up to October 23 for machinery for the municipal hydroelectric 
power plant in San Francisco Canyon, on the line of the aqueduct, 
including water wheels, generators, exciter units, transformers, and 


auxiliary electrical equipment. The estimated capacity is 30,000 
horsepower. 


Plans and specifications are on file at the office of the 
Board, City Hall. A 


EVANSVILLE, IND.—Copies of the articles of incorporation of 
the Kentucky, Southwestern Light & Power Company have been 
filed in this and other river cities. The company was incorporated 
under the laws of Delaware with a capital of $1,570,000. The com- 
pany has agents acquiring rights of way along the Ohio River in 


Indiana and Kentucky for the distribution of electric current for 
light and power purposes. 


SACRAMENTO, CAL.—The West Sacramento Electric Company, 
capitalized at $100,000, has filed articles of incorporation. The 
charter gives the company the right to maintain an electric light 
and power plant and operate electric lines. The incorporators are: 
Benjamin P. Lilenthal, San Francisco; Herbert W. Furlong, Pleas- 


anton: William Herlitz, San Francisco; T. T. C. Gregory, Suisun; 
Council J. Goodsell, San Francisco. 


CHIHUAHUA, MEX.—General Luis Terrazas is constructing a 
large dam upon his ranch thirty miles north of here. It will have 
a storage capacity of 360,000,000 cubic feet of water, capable of 
irrigating over 4,000 acres of land. It will also supply energy for 
a hydroelectric plant which he will install. The power will prob- 
ably be transmitted to this city and other towns of the state. M. C. 
Liqournik is the engineer in charge of the construction work. D. 


DEL RIO, TEX.—D. B. Chapin and associates, who are prepar- 
ing to erect a large dam across Devil’s River to obtain a water 
supply for irrigating about 150,000 acres of land and to operate 
a hydroelectric plant that they will install, have completed the sur- 
veys for the proposed works. The dam will be about 185 feet high. 
The main canal will carry the water over a large scope of coun- 


try, enabling the reclamation of land that is now unsuitéd for agri- 
culture. 


INDIANAPOLIS, IND.—The Merchants’ Heat & Light Company 
has filed notice with the Secretary of State that it has increased the 
capital stock from $500,000 to $3,000.000. The stock is divided into 
$500,000 of common stock and $2,500,000 of preferred stock. The 
officials announce that the proposition to merge the three electric 
light companies of the city had been given up and the company 


needed additional capital to develop and take care of the future 
growth of the company’s plant. 


PENTWATER, MICH.—The Sterns’ transmission line to Pent- 
water and Hart is nearly completed, and the system will probably 
be in operation by October 1. Coincident with the completion of 
the transmission line will be the installation of a new 1,000-horse 
power turbine generator in the local station. This will increase 


the generating capacity fifty per cent, there being at present gener- 
ators to develop 2.000 horsepower. 
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(Special Correspondence. ) 


ST. PAUL.—The St. Paul City Railway Company has been or- 
dered to construct the Maryland street trolley line. 


ANTIGO, WIS.—The Wisconsin & Northern railroad has peti- 
tioned for a franchise for the construction of a line to Phlox. C. 


TAMA, IOWA.—A vote will be taken October 2, on granting a 
franchise to the Tama & Toledo Railway Company, to construct a 
line. l C. 

LOS ANGBLES, CAL.—The Los Angeles-Hollywood Homes Com- 
pany is planning to install a trackless trolley car system on prop- 
erty in the Hollywood section. ; 


RIVERSIDE, CAL.—The Board of Public Utilities has been noti- 
fied that funds have been raised for the extension of the street 
lighting system on Orange Street, between First and Sixth Streets. 
The estimated cost is $1,370. A 


PORT ANGELES, WASH.—The Olympic Peninsular Electric 
Railway Company, recently incorporated, is planning for the con- 
struction of its proposed line from Lake Crescent to Port Ludlow. 
Thomas T. Aldwell, Port Angeles, is president of the company. A. 


LOS ANGELES, CAL.—The Pacific Electric Railway Company 
has been granted a franchise for an electric railway from Schuetzen 
Park to a connection with the South Pasadena city line, near the 
Cawston Ostrich Farm. Construction work will commence at 
once. A. 


MT. AYR, IND.—Eugene Purtelle, who is promoting and con- 
structing an interurban road from Lafayette to Chicago, has moved 
his construction camp and force of men from Wheatfield to this 
place. Mr. Purtelle reports that about seven miles of road has been 
graded and that the work will be pushed rapidly. S 


MADISON, IND.—The Cincinnati, Madison & Western Traction 
Company has purchased the Madison Light & Railway Company’s 
plant, including the local street-car system. This purchase and 
transfer is said to mean the immediate construction of the trac- 
tion road from Scottsburg to Madison, work on which has been in 
progress for nearly a year. 


INDIANAPOLIS, IND.—The Board of Commissioners of Marion 
County has granted a fifty-year franchise to the Indianapolis & 
Delphi Traction Company to build a traction line from the city lim- 
its north along the range line to the Hamilton County line. Henry 
L. Smith, who represents the incorporators, says work will begin 
on the line in a few weeks. S 


CRAWFORDSVILLE, IND.—The Crawfordsville & Danville In- 
terurban Association is busy with the preliminary surveys of a line 
to connect the Indianapolis, Crawfordsville & Western Traction 
Company with the McKinley system at Danville, Illinois. This 
line, when completed, will close the gap between Indianapolis and 
St. Louis, for trolley service. S. 


ANDERSON, S. C.—Plans to construct an electric road from A 
beville to Easley, sixty miles in length, passing through the city of 
Anderson, have taken definite shape, and it is believed that within 
& short while the work will be under way. The proposed route trav- 
erses some of the best farming country in the Piedmont region. It 
will cost approximately $800,000. 


VINCENNES, IND.—It is reported that the Brinely Construc- 
tion Company of New York has entered into a contract with officials 
of the Vincennes, Washington and Eastern Traction Company to 
Complete the line between Vincennes and Loogootee. Four and one- 
half miles of the grade was completed by the Canadian Construc- 
tion company before it gave up the contract. S. 


NEW ALBANY, IND.—F. E. Seagraves of Toledo, who has 
constructed several interurban lines in Ohio and Indiana, is arrang- 
ing to contract to build an interurban road from New Afbany to 
Paoli, French Lick and West Baden Springs. Mr. Seagraves has 
gone over the route carefully and reports the construction of the 
line feasible and is ready to undertake the work. S. 


DES MOINES, IOWA.—The street railway company let the con- 
tract to the J. W. Turner Improvement Company, for the construc- 
tion of an addition to the power plant, 30 by 60, and the concrete 
work on a coal bin at $54,000, and a new low-presure turbine to be 
installed by the Henry Worthington Company, of New York City. 
to the General Electric Company of Schenectady, N. Y., at $50.000. 


_ WATERBURY, CONN.—It is reported that the New Haven is 
seriously considering the electrification of the entire Naugatuck Di- 
vision. A committee which petitioned the company for electrifica- 
tion between Torrington and Thomaston was informed that the 
company was not only considering the matter presented in the pe- 


tition, but had also taken up plans for electrifying the Naugatuck 
Division. 


WENATCHEE, WASH.—The Wenatchee Traction Company 

as been granted a franchise for an electric railway on certain 

streets in Wenatchee. The company will post a deposit of $5,000 

to insure the commencement of construction within six months. 

he line will be built, it is said, along the Columbia River Valley, 

With extensions to make a total distance of about 100 miles. Louis 
- Pratt, of Tacoma, is president. A. 


SOUTH BEND, IND.—The City Council has taken steps to sepa- 
rate the grade crossings of interurban and steam roads in this city. 
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Grade separation is made possible in this city under the provisions 
of a law passed by the last legislature affecting South Bend in 
particular. The city and interurban line of the Northern Indiana 
Railway crosses the Lake Shore steam line and a number of prom- 
inent streets. These will be bridged or subways constructed. The 
interurban road will bear fifteen per cent of the cost. S. 


TERRE HAUTE, IND.—The prospect for a through trolley sys- 
tem between Indianapolis and St. Louis, by way of Terre Haute, has 
been greatly enhanced by a recent conference of traction men in 
this city. I. A. Smith, president of the Springfield and Central 
Illinois Traction Company; William C. Newhauer of St. Louis, rep- 
resenting traction interests, projecting a traction line from St. Louis 
to Terre Haute, have applied to the county and city officials for the 
use of the Wabash bridge and an entrance to the city. They as- 
sured the officials that the proposed line will have ample capital to 
build and operate the road. S. 


SACRAMENTO, CAL.—The Pacific Electric Railway Company 
of Los Angeles, has been incorporated with authorized capitaliza- 
tion of $100,000,000, as a merger of various interurban trolley lines 
controlled by Southern, Pacific Company in Southern California. 
The new company will bring into one system, with a single man- 
agement, lines which have hitherto been operated separately, and 
the change ís expected to increase materially the efficiency of opera- 
tion and result in considerable reduction of operating expenses. 
Among lines which figure in merger are the Pacific Electric Rail- 
way, Los Angeles Pacifc Company, Los Angeles & Redondo Rail- 
way, Los Angeles Interurban Railway, Riverside & Arlington, San 
Bernardino Valley Traction Company, Redlands, Central Railway 
and San Bernardino Interurban Railway. Plans have been approved, 
it is announced, for expenditure of about $30,000,000 for new con- 
struction, the purpose being to increase the total length of lines 
from 1,000 miles to 2,000 miles. Extension work is to be done 
gradually, however, and it is understood that no financing in con- 
nection with it is contemplated in the immediate future. Incor- 
porators of new company are William F. Herrin, R. C. Gillis, W. 
C. Martin, Epes Randolph and Paul Shoup, all Southern Pacific 
officials. 


TELEPHONE AND TELEGRAPH. 
(Special Correspondence.) 


SHELL LAKE, WIS.—M. E. Albee has purchased the local tele- 
phone system and will improve it. , 


CULBERTSON, MONT.—The Moore Telephone Company is 
constructing a long-distance line through the northern part of the 
state of Montana. 


MILES CITY, MONT.—The Bell Telephone Company, of which 
S. B. Green is manager, is planning the extension of its system up 
the Tongue River. C. 

LITTLE FALLS, MINN.—The Morrison County Telephone 
Company, John Stroman, manager, is constructing a ten-mile ex- 
tension of its line to Vawter. . 

LAPORTE, CAL.—The construction of a new telephone line to 
the Bellevue mine near Gibsonville and to the Tamarac Flat station 
has been started by the Forest Service. 


DICKINSON, N. D.—The German-Hungarian Telephone Com- 
pany has been organized to connect Lefor, Gladstone and several 
places in Hettinger County by telephone. A 

NEVADA CITY, CAL.—The Pacific Telephone & Telegraph Com- 
pany will soon begin the construction of a new telephone line from 
Comptonville, Yuba County, to Loyalton, Sierra County. 


MARTINEZ, CAL.—The Mt. Diablo Telephone Company has 
been incorporated with a capital stock of $5,000. H. C. Wetmore has 
been made president, Charles Gordon secretary and Percy Douglas 
treasurer. 


ESCONDIDO, CAL.—The San Diego County Mutual Telephone & 
Telegraph Company has been incorporated for $100,000. This com- 
pany will build a line to connect with the long-distance Home Tele- 
phone line at Oceanside. 


WESTON, ORE.—The Pacific Telephone & Telegraph Company 
is planning to rebuild its system in this district. A new switch- 
board will be installed at the local exchange. A franchise has been 
requested from the City Council. A 


NAPA. CAL.—The residents of Monticello are co-operating 
with the business people of the Cappell and Wooden Valley dis- 
tricts and the city of Napa for the installation of a direct telephone 
line between Monticello and Napa. 


ABERDEEN, WASH.—The Pacific Telephone & Telegraph Com- 
pany has awarded a contract for the erection of a new telephone 
building here to Westerfield & VanBuskirk, Tacoma, at a price of 
$35,000. The company will also make improvements and extensions 
in its station on Eleventh Avenue. 


LOS ANGELES, CAL.—With a view to testing the possibilities 
of physical connection between the two local telephone systems, 
Bell and Automatic, the Board of Public Utilities has requested per- 
mission to install five trunk lines of each, leading to a central 
exchange in the municipal building, and allowing subscribers of one 
system intercommunication at nominal toll. The experiment is to 
be continued for one vear and is estimated to cost the city about 
$5,000. A. 
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ELECTRICAL SECURITIES. 


At the annual meeting of the Philadelphia Rapid Transit Com- 
pany directors were re-elected. A majority of the stock is now 
held by voting trustees. 

At the annual meeting of the Union Traction Company direc- 
tors were reelected. In all, 355,150 shares were voted. There 
were about thirty stockholders present. No other business was 
transacted. . 

The Trenton Street Railway Company has issued $300,000 gen- 
eral mortgage six per cent gold bonds for the improvement and 
betterment of the property. These bonds have been purchased 
and are now being offered by C. E. Mitchell & Company, 37 Wall 
Street, New York, at 101 and interest. Net earnings of the company 
reported for the first half of 1911 indicate a considerable increase 
over the previous year. 

Since the fiscal year closed, Northwestern Elevated made a 
new mortgage covering all property to secure $25,000,000 bonds. All 
the new bonds have been issued and sold and proceeds have been 
or will be devoted to the payment and discharge of bonds maturing 
September 1, other indebtedness and other corporate purposes. At 
the annual meeting of the Northwestern Elevated stockholders 


directors Gulick, Cobe and Starling were re-elected. The board 
met later and re-elected officers. 


A Commonwealth Edison circular says that stockhold- 
ers of record October 14 may subscribe for new stock at par to 
the extent of fifteen per cent, payable quarterly, as previously an- 
nounced. Subscription receipts issue upon first installment pay- 
ment, November 1, and new stock certificates issue August 1, 
next year, dividends applying in the meantime only to amounts ac- 
tually paid in, while advance deposits are entitled to five per cent 
interest after ten days and until due. Fractional scrip will issue 
August 1 without dividend or voting privilege until presented in 
amounts equal to full shares within six months thereafter. 


It is thought that the fiscal year of the American Telephone 
Company drawing to a close will show about twelve per cent for the 
stock, and that the company will go over the first of January with 
the largest cash balance in its history, around $50,000,000. The 
modest construction requirements this year make it improbable 
that the company will need to do any more financing before the 
latter part of 1913. This year the subsidiary companies have drawn 
on the parent company for only about one-half of the money they 
would ordinarily need. 

DIVIDENDS. 


American Gas & Electric Company, regular quarterly dividends 
of one and one-half per cent on the common and preferred stocks. 
The dividend on the common stock is payable October 2 to stock- 


holders of record September 22, and on the preferred stock, Novem- 
ber 1, to stockholders of record October 20. 


American Power & Light Company, regular quarterly dividend 
of one and One-half per cent on the preferred stock, payable October 
2. 


American Telephone & Telegraph Company, regular quarterly 
dividend of two per cent, payable October 16 to stock of record 
September 30. 

Aurora, Elgin & Chicago Railway Company, cammon quarterly 
dividend of three-quarter per cent and preferred quarterly dividend 
of one and one-half per cent, both payable October 10. 

Bell Telephone Company of Missouri, a dividend of one per cent 
payable October 2. 


Bangor Railway & Electric Company, quarterly dividend of one 
and three-quarters per cent, payable October 1. 

Central & South American Telegraph Company, quarterly divi- 
dend of one and one-half per cent, payable October 7. 

Cities Service Company, reguiar monthly dividends of one-half 
of one per cent on the preferred stock and one-quarter of one per 
cent on the common, both payable October 1 to stock of record on 
September 20. 

Cincinnati & Hamilton Traction Company, common quarterly 
dividend of three-quarters per cent, and preferred quarterly divi- 
dend of one and one-quarter per cent, both payable October 2. 

Cincinnati Street Railway Company, quarterly dividend of one 
and one-half per cent, payable October 2. 

City Railway Company, Dayton; common quarterly dividend of 
one and three-quarters per cent, and preferred quarterly dipidend of 
one and one-half per cent, payable October 2. 

Cumberland Telephone & Telegraph Company; regular quar- 
terly dividend of two per cent on the capital stock, payable October 
2 to stock holders of record September 20. 

Dayton & Troy Electric Railway Company; common quarterly 
dividend of one and one-quarter per cent, and preferred dividend of 
one and One-quarter per cent, both payable September 30. 

Electric Storage Battery Company; regular quarterly divi- 


dends of one per cent on the preferred and common stock, payable 

October 2 to stock of record September 23. 
Electrical Securities Corporation; common quarterly dividend 

of two per cent: preferred quarterly dividend of one and one-quarter 


per cent; the former payable September 30, and the latter Novem- 
ber 1. 

Electrical Utilities Corporation; preferred quarterly dividend 
of one and one-quarter per cent. payable October 16. 


Ilinois Traction Company; preferred quarterly dividend of one 
and one-half per cent, payable October 2. 
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Kansas City Gas & Electric Company; preferred quarterly 
dividend of one and three-quarter per cent, payable October 2. 

Massachusetts Lighting Companies; quarterly dividend of one 
and three-quarters per cent, payable October 16. 


Mexican Telegraph Company: quarterly dividend of two and 
one-half per cent, payable October 14. 


National Carbon Company; common quarterly dividend of one 
and one-half per cent, payable October 14. 

National Gas, Electric Light & Power Company; preferred 
quarterly dividend of one and one-half per cent, payable October 2. 

Nebraska Telephone Company; quarterly dividend of one and 
one-half per cent, payable October 10. 

New England Telephone & Telegraph Company; regular quar- 
terly dividend of one and three-quarters per cent, payable Septem- 
ber 30 to stock of record September 19. 

Niagara Falls Power Company; regular quarterly dipidend of 
$2 per share on the capital stock, payable October 16 to stockholders 
of record September 30. 


Ohio Traction Company; common quarterly dividend of one 
per cent, payable October 2. 


Oklahoma Railway Company; quarterly dividend of one and one- 
quarter per cent, payable October 1. 

Otis Elevator Company; regular quarterly dividends of one 
and one-half per cent on the preferred stock and one per cent on 
the common, payable October 16 to stock of record September 30. 

Ottawa Light, Heat & Power Company; quarterly dividend of 
one and three-quarters per cent, payable October 2. 

Philadelphia Company; regular quarterly dividend of one and 
one-half per cent on the common stock, payable November 1 to 
stock of record October 2. 


Portland (Me.) Railroad Company; semi-annual dividend of two 
per cent, payable October 2. 


Public Service Corporation of New Jersey; quarterly dividend 
of one and one-half per cent, payable September 30. 

Ridge Avenue Passenger Railway Company; regular quarterly 
dividend of $3 per share, payable October 2 to stock of record Sep- 
tember 16. 


Stark Electric Company, quarterly dividend of three-quarters 
per cent, payable October 2. 
Union Traction Company of Indiana; semiannual dividend of 


two and one-half per cent on the preferred, payable October 1 to 
stock of record September 25. 


United Light & Railways Company; first-preferred quarterly div- 


idend of one and one-half per cent, and preferred of three-quarters 
per cent, both payable October 2. 


Washington Water Power Company; quarterly dividend of two 
per cent, payable October 2. 


CLOSING BID PRICES FOR ELECTRICAL SECURITIES ON THE LEADING EX- 
CHANGES AS COMPARED WITH THE PREVIOUS WEEK. 
NEW YORK. 


Sept. F Sept. 18 
Allis-Chalmers common 


E EEE lo aa NO at ah ares une cance a hela ae ara 6% 
Allis-Chalmers preferred..... 0... cece ce ee eee treet ee eeeee 15. Vite 
Amalgamated Copper ...ccce cece eee e ewer tec encore rt encasenee A Di 
American Tel. & Cable......ssasesessessesesereecreresrereses SISI SUSY 
American Tel. & ("Teli cajeu va wdqaw ee Come ce ek CSN wee ewes 1344 135% 
Brooklyn Rapid Transit ......sssssesesessessosesseeroesseseese 133, 134 
General Electric 2... cece cee ee ee ee rete ener e een n tere neces 145 150 
Interborough-Metropolitan common ........- +e eee rere eee eee 13% 14% 
Interborough-Metropolitan preferred ........ ccc ee cece ee ecees 41% 9 425 
Kings County Electric... ccc cece eee cee ete e ete eer e teens 129 129 
Mackay Companies (Postal Telegraph and Cables) common if 82 
Mackay Companies (Postal Telegraph and Cables) preferred 712% i3 
Manhattan Elevated 2... .. ccc cee ccc reer cere eee ene eer asees 13] 132 
Metropolitan’ Street Rallway....... cc cee eee cece ee ee eee. *18 *18 
New York & New Jersey Telephone........ cece cece ence eens 103 103 
Pacific Tel. & Teli ccc. ccsccveccccnc ener ccc rrc eee ntensecesanes 35% 30 
U. S. Steel COMMON ss eda £6 ean os une awe Seda ee med 56M 6854 
U. S. Steel preferred......ssesessesosessesssseoserroseseeseess 105% 114% 
Western Union 2... cc cer cccc cca c secret rnc etree esse estates enves 16 16% 
WestingMouse COMMON ...... cece cece teen e eee eee eee ee eneeeee 59% 62 
Westinghouse preferred ....... cece eee eee eee ee te near enene 1% 119% 

*Last price quoted. STON 
as Sept. 25 Sept. 18 
American Tel. & Teli... . cece wc c eee eect eter etree eaeeseeees 134% 134% 
Edison Flec. Hluminating 2.0... cece eee eee eect erences 280 280 
General Electric co... ccc cc te ee ee cece ee twee teers ene eteeeeee 144% 14948 
Massachusetts Electric COMMON....... cece reece eee renee anes ee 17% 
Massachusetts Electric preferred. ..... ccc cece eee eee eee trees : 8 
New England Telephone .......cccecc ete e cree crete ar eeeseeene 13 4 sy 
Western Tel. & Tel. COMMON... .. cc cree nee e reer tet e rere reece 16 16% 
Western Tel. & Tel. preferred........ cee eee eee eee eee ee ereses 95 96% 
PHILADELPHIA. Sest 25 Sept, 18 
American RallWaySs co.cc ccc cc ccc were nee e eee ener neneeteee 

© Electric Company of Americ@.... cc cece cee eee rene eee e renee 11% 11% 

Electric Storage Battery common 


Electrie Storage Battery preferred ` f 
Philadelphia Electric .i....ssssesessenrersesererereseseseeree. 164 16% 
Philadelphia Rapid Transit 


E ie A T E E E E S E OE 21% 22 
Philadelphia Traction oo. ccc ccc eee eee ee eee eee earns n Iy 
Union Traction oo... ct ce ee we eter ee eee seer eecene : 9% 

*HICAGO. 

S Sept. n Sept, 18 
Chicago Elevated Rys. COMMON. ......cc cece e eee ene eeeeeene : a 
Chicago Elevated Rys. preferred co... cece eee eee etree tenes KR a 
Chicago Railways, Series Lowi. ec cc eee ee eee e eee eeenes a 23 
Chicago Railways, Series 2... cc cee cee ee ee ener nee t es eeeee pd OM 
Chicago Subway coc ccc ccc cece cee ee eee eee eter eens eee eeeees 1'4 4 
Chicago Telephone oo. cc ccc ee ewe ce ee tee eee ee rere eee nett eetes 11! bea 
Commonwealth Fayson co... ee ee ee eee ewe ete eter eens ese 134 3: 
National Carbon eommon 


National Carbon preferred 


September 30, 1911 


PERSONAL MENTION. 


GEORGE W. FORD has been appointed manager of the Port- 
land, Eugene & Eastern Railway, with offices at Eugene, Ore. 


CHARLES D. KAEDING has been appointed superintendent of 
the mechanical and electrical departments of the Goldfield Consoli- 
dated Mining Company, Goldfield, Nev. 


T. C. MARTIN, of New York, secretary of the National Electric 
Light Association, is at Seattle, Wash., in the interests of the 
national convention to be held there in June, 1912. 


GEORGE D. O’CONNOR, formerly manager of the Portland, 
Eugene & Eastern Railway, has beeh appointed to the same posi- 
ition with the Corvallis & Alsea Railway Company at Corvallis, Ore. 


THOMAS A. EDISON was given a banquet at Berlin, Germany, 
by the American Association of Commerce and Trade of Berlin. 
Mr. Edison sailed for home on the Amerika, which left Hamburg 
September 27. 


JOHN PRICE JACKSON, dean of the school of engineering, of 
Pennsylvania State College, was elected the first honorary member 
of the Pennsylvania Electric Association at its recent meeting. The’ 
honor conferred upon Professor Jackson is well-merited. 


GEORGE A. HUGHES, president of the Hughes Electric Heat- 
ing Company, Chicago, has just returned from a six weeks’ trip 
to the Pacific Coast. Mr. Hughes found that central-station men in 
the territory visited were greatly interested in heating devices and 
that business: is brisk. 


WILLIAM S. TAUSSIG, who for the past six months has been 
connected with the General Electric Company of Texas, at Dallas, 
is in Chicago for a brief visit. Mr. Taussig was formerly with the 
General Electric Company at Chicago and is a past secretary of the 
Chicago Electric Club. 


H. D. MURDOCK, who resigned recently as superintendent of 
the Indianapolis & Louisville Traction Company, with headquarters 
at Scottsburg, Ind., has accepted a position with the Westinghouse 
Electric & Manufacturing Company at Pittsburgh, Pa. Mr. Mur- 
dock is the inventor of a number of electric devices. 


J. D. DOUGLAS, manager of a suburban line running out of 
Auckland, New Zealand, recently arrived at San Francisco on board 
the Maitai. Mr. Douglas will inspect several lines in the United 
States with a view to purchasing suitable generating machinery for 
his company, which proposes to electrify its steam lines. 


S. G. NEILER presented a paper before the joint meeting of 
the Western Society of Engineers and the American Institute of 
Electrical Engineers at Chicago on September 27. Mr. Neiler’s 
paper took up the description of the electrical and mechanical 
ie of the new terminal of the Chicago & Northwestern 

ailway. 


C. R. VINCENT, for many years president of the Ball & Wood 
Company, has assumed the managership of the Monel-metal de- 
partment of the Ruggles-Coles Engineering Company, 50 Church 
Street, New York City, general agents for the Bayonne Casting 
Company. At its foundry in Bayonne, N. J., the latter company 
has for some years been making with success castings of this re- 


Markabie alloy that is stronger than steel and less corrodible than 
ronze. 


CLAUDE E. COX has resigned his position as factory manager 
of the H. E. Wilcox Motor Car Company, Minneapolis, Minn., and 
joined the organization of Arthur D. Little, Inc., of Boston, as resi- 
dent manager of the engineering laboratories, which this organi- 
zation of chemists and engineers is conducting for the General 
Motors Company, Detroit, Mich. Mr. Cox is well known as the 
designer of the “Overland” and “Interstate” cars, and will bring 
to his new position an intimate knowledge of motor-car construction. 


GEORGE C. SMITH, for the past ten years connected with the 
Westinghouse Companies, in charge of auxiliary organizations, who 
resigned September 1, will be succeeded by Calvert Townley, assist- 
ant to the president of Westinghouse Electric & Manufacturing Com- 
pany. Mr. Smith retired to give his entire attention to other enter- 
prises in which he is interested, as a member of the engineering 
and constructing firm of James Stewart & Company and New York 


ron sentative of the Canada Syndicate, Ltd., of Montreal and To- 
0. 


NEW INCORPORATIONS. 


$ WARREN, O.—The National Electric Welder Company has 
een incorporated ‘with a capital of $40,000 by Fred P. McBerthy, 
A. C. Taylor, William A. Wilson, B. E. Wolcott and T. H. Gillmer. 


CHICAGO, ILL.—The Florence Electric Tray Company has 
een incorporated with a capital of $75,000 to manufacture and 
deal in electric trays and other specialties. The incorporators are 
Florence L, Crombie, William H. Benes and Ernar C. Howard. 


CHICAGO, ILL.—The Midland Electric Heating Company, in- 
on rated with a capital stock of $10,000, will do a general elec- 
ee Manufacturing business. The incorporators are Richard W. 

hornton, Julius Goldzier and Henry Hiestand. 


CHICAGO, ILL.—The Maxant Engineering & Manufacturing 
O06 a which was recently incorporated with a capital of $10,- 
» Will engage in manufacturing electrical and mechanical goods. 


The incorporators are Basil Maxant, Frank Maxant, and William 
D. Johnson. 
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PROPOSALS. 


FIXTURES.—The Board of Supervisors at Los Angeles, Cal., 
will receive bids until October 9 for furnishing and installing elec- 
tric-lighting fixtures in the County Home of Detention Building. 
Hudson & Munsell, of Los Angeles, are the architects. 

SUPPLIES.—The Navy Department, Bureau of Supplies and 
Accounts, Washington, D. C., will receive bids on the material listed 
below until October 17. In sending for schedules the number should 
be mentioned: ; 


Article. Quantity. Delivered at Schedule 
navy yard. No. 
Annunciators, water-tight..9. .. coc... ee ee eee Mare Island, Cal....3944 
Appliances, wiring..........Semian’l supply... Various .............$944 
Boe and buzzers, water- ....dO ......ceceevetees OO Acie Gu sen EN 3944 
tight, 
Belle and buzzers, nonwater-....dO .....ccsescescees GG. audia "944 
tight. : e 
Board, fuller.............06. 100 pounds......... Puget Sound, Wash. .3914 
Boxes, connection........... Semian’] supply... Various ............. 3941 
Boxes, junction............00-06- Co Lo E EE e ones ED EE EA « 3944 
Bushings, hard rubber...... 2000 od Ge aoe e eaa do vcisaceeseevaaea C044 
Bushings, porcelain......... G00: s aie Cees Mare Island, Cal....3944 
Button, puSh..............06- Semian’'l supply... Various .............. 944 
Carbon, plate........essssese 12 pleces.........8. Mare Island, Cal....3944 
Carbons, searchlight........ 2300 323) Noted: awe e AO vAce seukaew we 944 
Cells, drY.....eseresesesseno Semian’l supply... Various .............. 3944 
Conduit, brass.........ceeceeeees dO asensi R GO. el ves A eau’: 3943 
Conduit, steel...... cece eee ewes WO. eee totais ty gene E 0 Seana mre a eet ge 3943 
Controllers, hoist, lower..... BO Ginwauelean egies Brooklyn and New-.3954 
port News. 
Controllers, truck light......12 .....-cccescceecs Various cca sanseen es 3944 
Elbows, pipe, steel.........semian’] supply......-- dO cpg terete ineei 3943 
Der ik oo oan oe eS HE dO- oerien ras ied eas AO ene pane ea aa 3944 
Fittings, conduit, brass......... dO touieesis seers OS thet Geet Nea 3943 
Fittings, conduit, iron and ....do ........c.ce.-e..; DO. * S058 tps tig Pe erie f 3944 
steel. 
Fittings, interior.........ceeeees OO. ece rae a dO sing tes ys 3944 
Fuses, glass tube............+e6> (e o cwiaeenneteden ne GO! Sa shinstkeedaees 3944 
Fuses and fuse wire.........-+«: OO: opae cha wees GO? E 3944 
Generators, testing.......... Deea Pee ee arene oe GO: see wiectnitere wines 3944 
Globe, shades, etc........... Semian’] supply...--.. DO" Bei hewn cee 3944 
Hangers, insulator........... L000: sordera ciphers Portmouth, N. H. 3944 
l and Brooklyn, N. Y. 
Insulators and bushing, 305 ............... Brooklyn, N. Y...... 3944 
electrose. 
Irons, flat, soldering, etc..... Semian'l supply... Various .............. 3944 
Jacks, telephone............. CP BAO Yailetore Shen EET GOs melita Guanes eekna 3944 
Keyboards, night signal carer I5 aaas pete cress ae tees Oe eet ara dated sito 3944 
Lanterns, light fixtures...... Semian’] supply....... dO ee re ee eee 3944 
Mica and micanite.......... 585 pounds......... Mare Island and Pu- 3944 
get Sound. 
Plugs, attachment, etc...... Semian’l supply... Various .............. 3944 
Portables ....cccccaccccsercscers OG) deed E dO a na Ea 394 
Pots, soldering, electric..... S Hashes ENAA EE Philadelphia and 3944 
: :. Norfolk, a. i 
Reflectors, prismatic........ Semian’! supply... Various .............. 44 
Rubber, hard, sheet, etc......... GO™ sien A Mare Island and Pu- 3944 
get Sound. 
Sets, portable, testing...... r ere ene ee ee Philadelphia, Pa..... 3944 
Set, portable, ventilating...16 Sets........... Various ecces eaccee ie 944 
Slate, beveled and polished..5 slabs............ Mare Island, Cal..... 3944 
Snakes, steel............0ee8, Sere dO eee 3944 
Sockets, Key.......eceeeeeees Semian'! supply... Various .............. 3944 
Sockets, lamp......esceeeeceeeee CO Seek cea, dO oecesrrosreseos 3944 
Sockets and receptacles........ dO 24s sev a a eet Ce le 2.640% t2R cess 3944 
Strips, searchlight.......... 48 sets ............ Boston and Mare Is- 3944 
,__land, Cal. 
Supplies, electrical........... Miscellaneous .... Washington, D. C....3953 
Supplies, telephone pole........-.- GO wees eee e eee eee Co Ko aaa oie er ee mre 953 
Switches, cut-out, etc.......Semian’l supply... Various .............. 3944 
Switches and receptacles........ OG, ede ian lakers OO E 3944 
Terminals, wire.............- 41,000 .......... rea OOo 54 Hie 3944 
Tubes, terminal and stuffingSemian’] suppiv....... dO atlas 3944 
Unions, malleable iron.......... GO: si tiger esenee dOare onan asta ves 3944 
Wire, magnet............ Newfane Gi OG. Sev ash uE ats GO) 5k nae ve ees 944 
Wire, rubber covered, etc...9,000 ............5. Washington, D. C....3953 
Wire, weatherproof......... 18,000 feet............. Ce Ce eiicswe ee ean 3953 


INDUSTRIAL ITEMS. 


ARTHUR S. PARTRIDGE, St. Louis, Mo., lists a varied line of 
electric and steam machinery in its list No. 38, for September, 1911. 


THE FEDERAL SIGN SYSTEM (ELECTRIC), Chicago, repro- 
duces in the September number of the Federalist a picture taken 
in Colonel Andrew's diamond palace, San Francisco. Federal 
clamp sockets were used throughout the store. 


MAC GOVERN, ARCHER & COMPANY, New York, N. Y., has 
issued its September list of electrical and steam machinery, cars 
and equipment. The company has a large amount of second-hand 
machinery in good condition and ready for immediate shipment. 


THE HARRISON SAFETY BOILER WORKS, Philadelphia, Pa., 
announce their new back-pressure valve for heating systems, their 
atmospheric relief valve for vacuum service, and the Cochrane mul- 
tiport safety exhaust outlet valve for back-pressure and relief serv- 
1ce. 

THE TERRY STEAM TURBINE COMPANY announces the 
appointment of J. S. Cothran, of Charlotte, N. C., as sales agent 
for North and South Carolina. Mr. Cothran’s office will continue 
A be a Charlotte, N. C., where he has long been identified with 
the trade. 


THE DELTA-STAR ELECTRIC COMPANY, Chicago, Il.. is 
distributing a new catalog describing a full line of Mazda lighting 
fixtures for indoor and weatherproof service. Photometric curves 
are given, with the aid of which proper reflectors can easily be 
selected for a given installation. 


THE ELECTRIC STORAGE BATTERY COMPANY. Philadel- 
phia, Pa.. describes the installation of the chloride accumulator for 
the Goldfield Consolidated Mines Company of Goldfield. Nev., in a 
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recent publication. A map of the system, diagram of connections, 
and a number of curves are reproduced. 


THE McROY CLAY WORKS, Chicago, Ill., supplied the vitrified 
conduits in which the cables supplying the ornamental lighting 
system along Michigan Boulevard, Chicago, are laid. This interest- 
ing boulevard-lighting system was described in the ELECTRICAL RE- 
VIEW AND WESTERN ELEcrrician, in the issue of September 16. 


LOCKWOOD, GREENE & COMPANY, architects and engineers 
for industrial plants, 93 Federal Street, Boston, have just estab- 
lished a Chicago office in the First National Bank Building, Chi- 
cago. This will be under the managership of Harold V. Coes, until 
recently mechanical engineer for the Liquid Carbonic Company. 


THE REYNOLDS ELECTRIC FLASHER MANUFACTURING 
COMPANY, Chicago, Ill., announces the opening of a branch office 
for the „trade on the Pacific Coast, in the Electric Building, San 
Francisco, Cal. Henry F. Frosch will be in charge. This new 


coast office will carry a complete stock of standard types of flashers 
for immediate deliveries. 


THE HURLEY MACHINE COMPANY, Chicago, Ill., has pre- 
pared a data sheet, showing the number of central stations of vari- 
ous types in the United States. There are, according to the figures 
of the company, 5,718 central stations at present in operation in 
this country, and the fact is especic!ly noted that of this number 
1,586 are selling “Thor” electric home-laundry machines as a spe- 
cial inducement for gaining new business. 


THE INTERNATIONAL OXYGEN COMPANY has removed its 
New York headquarters from 68 Nassau Street to 115 Broadway, 
where increased facilities have been secured for transacting its 
steadily growing business. The new location is especially well 
fitted for the company’s needs and is easy of access for parties 
who, on coming into New York City, may want to investigate the 


methods of the I. O. C. system of oxygen and hydrogen manu- 
facture for commercial purposes. 


THE LEEDS & NORTHRUP COMPANY, Philadelphia, Pa., has 
published Catalog No. 44, describing its resistance boxes and Wheat- 
stone bridges. In addition to the actual description of the apparatus, 
the methods of constructing various types of boxes are taken up. 
The company’s faultfinder is described in Catalog No. 54. Three 
methods of finding faults, two Murray loop methods and the Varley 
loop method, are explained and described with the aid of diagrams. 


The location of opens with the L. & N. faultfinder and other tests 
are also considered. 


THE CROCKER-WHEELER COMPANY, Ampere, N. J., has 
adopted a magnetic slot bridge as a means of securing high in- 
duction-motor efficiencies while making use of open slots and 
form-wound coils. Both the bridge and its method of construction 
are explained in a booklet under the title “Induction Motors,” re- 
cently issued by the company. A number of points of interest and 
several features of the Crocker-Wheeler motors which have not 


been generally understood by the trade in general are taken up 
and explained in full. 
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THE CONNECTICUT TELEPHONE & ELECTRIC COMPANY 
and THE CONNECTICUT SHOCK ABSORBER COMPANY of 
Meriden, Conn., have jointly opened up a new branch at 819-A Boyl- 
ston street, Boston, Mass., under the management of William A. 
Ellis, who was formerly sales manager for the Bi-Motor Equipment 
Company of Boston. Mr. Ellis has been identified with the auto- 
mobile trade almost since the start and is very well known by the 
trade throughout New England. The Connecticut Company will carry 
on hand in its Boston office a large stock for the accommodation of 
the trade. 

THE ADAMS-BAGNALL COMPANY, Clesveland, O., is distrib- 
uting folders in which are described the company’s ABolites. The 
primary characteristic of this specialty is the provision of a metal 
reflector support to replace variable holders. To this is applied a 
patented positioning device attached to a suitable porcelain recep- 
tacle. The ABolite is a single unit performing the function of 
socket, shade-holder and fixture for practically all conditions of 
singe unit illumination. Catalog No. 100 lists the A-B regenerative 


flame lamps. A folder issued at the same time gives the names of 
*a number of large users of these lamps. 


THE WHEELER CONDENSER & ENGINEERING COMPANY, 
Carteret, N. J., has published a new edition of its bulletin on the 
Wheeler-Edwards air pump for operation in connection with surface 
condensers, handling both the air and condensed steam. The func- 
tion of the air pump and its relation to the condenser proper are 
first taken up, then the construction and operation of the Wheeler- 
Edwards air pump, and a comparison of the efficiency of the 
Wheeler-Edwards air pump with other types of pumps handling air 
and condensate are discussed in detail. The pages following are 
devoted to the various uses for the pump. 


DATES AHEAD. 

Empire State Gas and Electric Association. 
New York City, October 6. . 
American Electric Railway Association and affiliated associa- 
tions. Annual convention, Atlantic City, N. J., October 9-13. 

National Association of Railway Commissioners. Twenty-third 
annual convention, Washington, D. C., October 10. 

New York Electrical Exposition, New Grand Central Palace, 
New York, N. Y., October 11-21. 


American Physical Society. Next regular meeting, New York 
City, October 14. 
Denver Electric Show. Denver, Colo., October 14-21. 


: Ae of the Rejuvenated Sons of Jove. Denver, Colo., October 
16-18. 


American Mining Congress. 
cago, Ill., October 24-28. 

Illinois State Electric Association. Annual convention, Rock- 
ford, Ill., October 24, 25 and 26. 

Association of Railway Electrical Engineers. 
tion, La Salle Hotel, Chicago, November 6-10. 

National Electric Light Association. 
Seattle, Wash., June 10-14, 1912. 


Annual meeting, 


Fourteenth annual meeting, Chi- 


Annual conven- 


@ 


Next annual convention, 


RECORD OF ELECTRICAL PATENTS. 


Issued (United States Patent Office) September 19, 1911. 


1,003,416. REGULATOR. John C. Barry, Schenectady, N. Y., as- 
signor to General Electric Co. Filed Sept. 13, 1907. A booster 
in series with a storage battery has two differential shunt 
fields connected together through a resistance, a variable con- 
tact point of which is connected to the opposite side of the 
battery by means of a contact arm actuated by an electromag- 
net in series with the load circuit. 


1,003,424. IGNITION SYSTEM FOR MULTICYLINDER INTER- 
NAL-COMBUSTION ENGINES. Rufus L. Bond, Gary, Ind. Filed 
May 17, 1909. Consists of a number of spark-drawing devices, 
actuating magnets for them, and energizing circuits for the 
magnets, each circuit including one of the magnets and one 
of the devices actuated by another of the magnets. 


1,003,429. APPARATUS FOR TRANSMITTING HALF-TONE PIC- 

TURES. Henri Carbonnelle, Uccle, near Brussels, Belgium. 
Filed March 13, 1907. A supporting arm carries a tracer adapt- 
ed to move over a plate having a deposit of variable conduc- 
tivity. The arm, tracer, plate and plate support are in a series 
circuit connected to a distant receiving instrument. 


1,003,430. SWITCH. Roscoe Cawyer and James D. Gattis, Mer- 
cury, Tex. Filed January 14, 1911. A spring-controlled switch 


for connecting a telephone party line either to the bell circuit 
or to the talking circuit. 


1,003,431. SYSTEM OF MOTOR CONTROL. Alexander Church- 

ward. New York, N. Y.. assignor to General Electric Co. Filed 
April 9, 1909. A controller for connecting up the machine as 
a series motor for normal operation and as a cumulative-com- 
pound generator for regenerative braking. 


1.003.453. MERCURY METER. Edward S. Halsey, Nahant, Mass., 


assignor to General Electric Co. Filed April 22, 1908. Con- 
sists of a cup-shaped armature revolving in the mercury, a 
magnetic member surrounding the armature, and two U-shaped 
permanent magnets with two of their sides fastened together 
so as to form a consequent pole extending within the arma- 
ture and their other two sides fastened to the magnetic mem 
ber surrounding the exterior of the armature. 


1,003,455. ELECTRIC-ALARM LUBRICATOR. William A. Hard- 
wick, Memphis, Tenn. Filed March 8, 1909. A compression 
lubricator in which an insulating piston is used together with 
an insulated sleeve about the piston-rod. The barrel and the 
cap of the piston rod are connected to an alarm circuit that 
is closed when the oil is all used up. 

1,003,456. ELECTROLYTIC APPARATUS. Louis H. A. B. M. 
Hazard-Flamand, Boulogne-sur-Seine, France, assignor to In- 
ternational Oxygen Co. Filed February 6, 1911. Combined 
with the electrodes is an absorbent diaphragm between them, 
a fluid seal about both sides of the top of the diaphragm, and 
means simultaneously delivering the agent to be decomposed 
on opposite sides of the diaphragm. 

1,003,464. SYSTEM OF MOTOR CONTROL. Leopold Janisch and 
Willy Linke, Berlin, Germany, assignors to General Electric 
Co. Filed May 7, 1909. Includes a motor, a generator supply- 
ing current thereto and having a separately-excited field, and 
a separately-excited exciter mechanically driven by the motor 
and supplying current to the field winding of the generator. 

1,003,465. ALTERNATING-CURRENT MOTOR. Carlton L, Ken- 
nedy, South Braintree, Mass., assignor to Holtzer-Cabot Elec- 
stator. After attaining a definite speed two of the three 
tric Co., Brookline, Mass. Filed Dec. 13, 1909. A single- 
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phase Motor has a starting and a working winding on the 
rotor brushes are short-circuited, thus cutting out the starting 
winding. 

1,003,468. DASH ELECTRIC HEADLIGHT. John Kirby, Jr., Day- 
ton, O., assignor to United States Headlight Co., Buffalo, N. Y. 
Filed April 10, 1911. A removable headlight for an electric car. 

1,003,476. TELEPHONE SYSTEM. Albion D. T. Libby, Elyria, O., 
assignor to Dean Electric Co., Elyria, Ohio. Filed July 15, 1909. 
An intercommunicating system has an attendant’s station 
connected to the main trunk through a slow-acting relay. 


1,003,502. FREQUENCY-METER. Arthur F. Poole, Chicago, Il. 
Filed May 11, 1908. A speed counter contains an electromag- 
netic clutch for connecting the counting mechanism with the 
driving device. A clock train closes and opens the clutch 
circuit, so that the speed is determined for an exact prede- 
termined time interval. 


1,003,506. VARIABLE-RATE METER. William H. Pratt, Lynn, 
Mass., assignor to General Electric Co. Filed April 18, 1903. 
Comprises a movable element and retarding devices arranged 
to cause the meter to record at one rate for loads not ex- 
ceeding a predetermined value and at a different rate for those 
exceeding this value. 

1,003,507. ASTATIC WATTMETER. William H. Pratt, Lynn, 
Mass., assignor to General Electric Co. Filed Jan. 25, 1910. 
Has two four-pole armatures mounted on a vertical shaft and 
each inclosed in four-pole series field. The armatures and 
fields are so positioned that the flux of one set is opposed to 
that of the other. 


1,003,547. TRANSFORMER SECONDARY. Elihu Thomson, Swamp- 


ti 


1,003,455.—-ELECTRIC ALARM FOR 
LUBRICATOR. 


scott, Mass., assignor to Thomson Electric Welding Co., Lynn, 
Mass. Filed Aug. 5, 1909. The secondary consists of a pair of 
bars containing a knuckle joint having the knuckles of oppo- 
site members spanned or bridged by a piece of conducting 
material spring-pressed against them. 


1,003,586. VENTILATED FUSE PLUG. Frank C. Curtis, Troy, 
N. Y. Filed Jan. 19, 1911. Combined with the body of the 
plug and a cap secured thereto is a ventilating packing of 
incombustible material pervious to the passage of gases in- 
terposed between the body and cap. 


1,003,600. REGULATION OF DYNAMO-ELECTRIC MACHINERY. 
Heinrich Guttinger, Baden, Switzerland, assignor to Aktien- 
Sessellschaft Brown, Boveri & Cie., Baden, Switzerland. Filed 
Jan. 16, 1909. An automatic regulator consists of a set of con- 
tacts and resistances connecting them, an operating sector 
adapted to roll over the contacts, a shaft, an electrically con- 
trolled rotatable member mounted thereon, and elastic means 
Connected to the shaft and transmitting the movement of the 
rotatable member to the point of the sector. 


1,003,604. ELECTROLYTIC PROTECTION. Albert B. Herrick, 
New York, N. Y. Filed Oct. 2, 1909. This method of prevent- 
ing electrolysis of an earth conductor adjacent a grounded re- 
turn consists in alternately connecting the earth conductor to 


ron grounded return and to a source of negative electromotive 
orce. 


1,003,633. INDUCTION COIL. John McIntyre, Jersey City, N. J. 
Filed March 21, 1908. Has a clamped bar and a vibrator 
adapted to contact with it, the bar being slidable and rotatable 
when unclamped. 


1,003,634. INDUCTION COIL. John Mcintyre, Jersey City, N. J. 
Filed Oct. 24, 1908. Similar to the above, except that the con- 
tact bar is non-rotatable. 


1,003,649. INDUCTOR GENERATOR FOR IGNITION PURPOSES. 
Henry Joseph Podlesak, Chicago, Ill., and Tesla Emil Podlesak, 
Morristown, N. J. Original application filed September 25, 
1901. Divided and this application filed Jan. 28, 1908. Has 
a permanent magnet with a pair of luminated pole pieces and 
a coil wound on a polar projection of each pole piece. A ro- 
tating inductor varies the magnetic flux through the coils. 
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1,003,659.—_ELECTROPLATING WIRE CLOTH. 
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1,003,659. ELECTROPLATING OF WIRE CLOTH. Francis J. 
Root, New York, N. Y., assignor to New York Wire Cloth Co., 
New York, N. Y. Filed June 2, 1911. The method consists in 
passing a long strip of wire cloth in a continuous path through 
a bath having therein anodes arranged so that they are oppo- 
site the flat surfaces of the cloth and supplying an electric 
current which passes in at the anodes and out of the cloth at 
several different points along its travel. 

1,003,673. ELECTRIC FUSE. John A. Tornquist, Davenport, Iowa. 
Continuation of application filed March 29, 1910. This applica- 
tion filed June 22, 1911. An inclosed cartridge fuse with knife- 
blade terminals. 


1,003,676. ELECTROTHERAPEUTIC DEVICE. Julius B. Wantz, 
Chicago, 11l., assignor to Victor Electric Co., Chicago, Ill. Filed 
Oct. 21, 1909. A cylindrical resistance with a zigzag circum- 
ferential contact against which bear two circuit terminals 
adapted to move back and forth in opposite directions when 
the cylinder is turned. 


1,003,677. PUSH-BUTTON SYSTEM FOR DESKS AND THE LIKE. 
Bent L. Weaver, Middletown, and William R. Miller, Penbrook, 
Pa., assignors to R. & W. Co. Filed Dec. 17, 1910. The sliding 
leaf of the desk has mounted in it a set of push buttons which 
are connected to their circuits by means of metallic bars on 
which the leaf slides. 

1,003,740. SPARK PLUG. Otto H. H. Heins, Edgewater, N. J. 
Filed June 16, 1909. Has an open and a closed end, a pole 
piece extending through the closed end and suitably insulated 
therefrom, the pole piece bearing a terminal electrode in spark- 
producing relationship to the open end. 

1,003,743. MEANS FOR STARTING INTERNAL-COMBUSTION 
ENGINES. Gottlob Honold, Stuttgart, Germany. Filed March 
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1,003,817.— BRUSH- HOLDER. 


21, 1908. Combines with a plurality of igniters, a source of 
electrical energy arranged to supply current to the igniters, a 
positively-actuated circuit interrupter arranged .to interrupt. 
the supply of current to the igniters, a normally inoperative: 
trembler circuit breaker arranged in parallel with the posi- 
tively-actuated circuit breaker, and manually controlled means. 
for rendering the trembler operative. 


1,003,746. ELECTRICAL SYSTEM OF DISTRIBUTION. Albert S. 
Hubbard, Belleville, N. J., assignor to Gould Storage Battery 
Co. Filed Jan. 28, 1909. An induction motor drives a direct- 
current generator, which supplies current to the lines and also 
to a local storage battery. Means are provided for varying the 
division of load between the battery and the generator, these 
means being responsive to load fluctuations on the motor, 


1,003,747. ELECTRICAL SYSTEM OF DISTRIBUTION. Albert 
S. Hubbard, Belleville, N. J., assignor to Gould Storage Bat- 
tery Co. Filed Dec. 10, 1909. Renewed July 8, 1911. Com- 
bines a main circuit, a battery connected across the circuit, a 
booster in series with the battery, an exciter in series with the 
booster field, a field coil for the exciter subject to variations 
in the electrical condition of the system and an opposing field 
coil for the exciter connected in series with the booster field. 


1,003,799. PROCESS FOR THE ELECTROLYTIC DEPOSIT OF 
METALS. Armin Rodeck, Milan, Italy. Filed June 6, 1911. 
Consists in successively depositing given quantities of metal on 
one portion of a moving cathode; forming the desired article 
by simultaneously and successively plating out the same quan- 
tities of metal from another portion of the cathode; and in 
suitably moving the article relatively to the cathode during the 
plating operation. 


1,003,817. BRUSH HOLDER FOR DYNAMOS. Charles H. Smoot, 
Chicago, Ill., assignor to Rateau Turbine Co., Chicago, Ill. Filed 
Dec. 14, 1906. A lever arm held by a stiff coiled spring pushes 
the brush against the commutator. A second spring maintains 
an even pressure against this stiff spring and the brush. 

1,003,829. ELECTRICAL SYSTEM OF DISTRIBUTION. Edward 
Van Wagenen, New York, N. Y., assignor to Gould Storage 


Battery Co. Filed July 12, 1909. A booster is connected in 
series with the battery, an exciter supplying current to the 
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field windings. Field windings on the exciter are subject to 
variations of load on the circuit, other windings being con- 
nected across the booster armature and arranged to cut down 
the flux, produced by the first fleld windings both when the 
battery charges and when it discharges. 

1,003,889. INDUCTION MOTOR. Jobn B. Wiard, Lynn, Mass., as- 
signor to General Electric Co. Filed May 10, 1909. An axially 
movable rotor has high and low resistance members, which are 
axially displaced from one another. The rotor is moved axially 
while the motor is coming up to speed, and is automatically 
returned when the motor stops. 

1,003,860. SHADE HOLDER. Eric Anderson and George B. Thomas, 
Bridgeport, Conn., assignors to Bryant Electric Co., Bridgeport, 
Conn. Filed May 10, 1911. Has a support-gripping spring 
flange, a locking member and means for drawing down the 
locking member between said body and spring flange to lock 
the latter in engagement with its support. 

1,003,862. HIGH-SPEED TROLLEY. Albert H. Armstrong, Sche- 


nectady, N. Y., assignor to General Electric Co. Filed Sept. 3, 
1908. 


its varying distance from the axis of the wheel. 


1,003,881. TROLLEY. Frank Criest, Butler, Pa. Filed April 14, 

1911. The trolley wheel turns on a curved journal pin, the axis 

-of the wheel being flared at both ends to fit on any part of 
the pin. 

1,003,882. ELECTRIC REGULATOR. Stuart Y. Culley, Covington, 
Ky. Filed Dec. 23, 1910. A reservoir containing mercury is 
moved up and down by the action of a solenoid. A stationary 
box immersed in the mercury is provided with a hole for admit- 
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1,003,882.—_REGU LATOR. 


ting and releasing mercury. This box contains a series of con- 
tact fingers connected at their upper ends by resistances and 


dipping successively farther and farther into the mercury as 
the solenoid core rises. 


1,003,883. WATTMETER. Cecil R. D'Arcy, Wolston, near Coven- 
try, England, assignor to General Electric Co. Filed Jan. 18, 
1910. Relates to the details of a case and windings for a re- 
cording wattmeter. . 

1,003,890. TROLLEY AND TROLLEY-SUPPORT. Charles E. Eve- 
leth, Schenectady, N. Y., assignor to General Electric Co. Filed 
Aug. 21, 1908. The angular movement of the collector arm 
raises or lowers the carrier, by means of valves and pistons 
actuated by such movements. 

1,003,902. THREE-POSITION SIGNAL. Laurence A. Hawkins, 
Schenectady, N. Y., assignor to General Electric Co. Filed 
Nov. 7, 1908. Comprises an electric motor, a driving member 
driven by the motor, a semaphore arm, means for clutching 
the member to the arm to drive it from danger to caution and 
to clear and to hold the arm at caution or at clear and for un- 


clutching the arm to permit it to move from clear to caution. 


and to danger. 


1,003,906. RESILIENT TROLLEY-GUARD. 
Louis, Mo. Filed April 26, 1911. 
pole by means of springs. 


1,003,915. AUTOMATIC MOTOR-STARTER. Charles D. Knight, 
Schenectady, N. Y., assignor to General Electric Co. Filed 
June 10, 1907. Renewed April 3, 1909. Comprises a transform- 
er, a plurality of magnetically operated switches for first con- 
necting the motor to the supply circuit through the trans- 
former and then connecting the motor directly to the supply 
circuit, and electrically controlled means for mechanically lock- 
ing the switches in operative position. 

1,003,919. DISTANCE CONTROL SYSTEM. Louis R. Krumm, Co- 
lumbus, O. Filed Aug. 21, 1909. Motor-controlling devices are 
adopted to start and stop the motor in response to control by 
currents over one of two conductors connecting the switch 
elements to the devices. The speed of the motors may be 
changed within predetermined limits in response to control by 
currents over the other conductor. 


John P. Hoffer, St. 
The guard is attached to the 
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ley wheel make contact with the trolley wire irrespective of- 
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1,003,923. METHOD OF MULTIPLE CONTROL. Harry Ward Leo- 
nard, New York, N. Y. Original application filed Jan. 24, 1901. 
Divided and this application filed May 9, 1901. A number of 
electrically operated vehicles are accelerated and decelerated 


in unison, alternating current for this purpose being controlled 
by means of a separate control circuit. 


1,003,924. ELECTRICAL CONTROLLING MEANS. Harry Ward 
Leonard, Bronxville, N. Y. Filed July 12, 1905. Renewed Jan. 
7, 1910. The combination of three or more supply mains, a 
source of gradually varying electromotive force for controlling 
a translating device, a translating device controlled thereby, 
and means for connecting said source in series with the device 


and to one of the supply mains and also in series across the 
supply mains. 


1,003,925. METHOD AND MEANS FOR CONTROL OF ELECTRIC 
ENERGY. Harry Ward Leonard, Bronxville, N. Y. Filed Dec. 
7, 1905. The combination of a plurality of sources of electro- 
motive force having electromotive forces different in value from 
each other, electro-dynamic means for producing a variable 
and controllable electromotive force, an electric motor, and 
means for combining the electrodynamic means with each of 
the sources of electromotive force for controlling the motor. 


1,003,926. METHOD AND MEANS FOR CONTROLLING ELEC- 
TRIC MOTORS. Harry Ward Leonard, Bronxville, N. Y. Filed 
March 16, 1906. Renewed July 13, 1911. A number of electric 
motors are arranged to drive a common load, current at dif- 


ferent voltages being supplied. The speed is varied by means 
of these voltage changes. 


1,003,927. MULTIPLE CONTROL SYSTEM. Harry Ward Leo- 
nard, Bronxville, N. Y. Original application filed Jan. 24, 1901. 
Divided and this application filed March 22, 1902. Renewed 
July 6, 1906. A system of three conductors, a source of con- 
stant electro-motive force connected between two of the con- 
ductors, the field winding of a dynamo electric machine con- 
nected between one of the two conductors and the third con- 
ductor, and means at two or more different points for connect- 


ing said third conductor with the other of the said two con- 
ductors. 


1,003,954. ELECTRIC SWITCH. George B. Thomas, Bridgeport, 
Conn., assignor to Perkins Electric Switch Manufacturing Co., 
Bridgeport, Conn. Filed Feb. 3, 1910. Has a push button with 
push plate, a flange thereon serving as a detent, a switch mem- 


ber provided with a stop lug engaging the detent first on one 
side and then on the other. 


1,003,955. DYNAMO. Louis E. Underwood, Lynn, Mass., assignor 
to General Electric Co. Filed Jan. 14, 1909. The combination 
of field coils and connections for producing a unidirectional 
initial field, an armature having a commutator revolving within 
the field, commutator brushes and connections feeding a cir- 
cult, and means revolving with the armature producing a poly- 
phase short-circuit on the armature. 


PATENTS THAT HAVE EXPIRED. 


Following is a list of the electrical patents (issued by the 
United States Patent Office) that expired September 25, 1911: 


628,184. ELECTRIC-ARC LAMP. Rudolph Segerdahl, Chicago, Ill. 

528,188. ELECTRIC TRANSFORMER. Elihu Thomson, Lynn, 
Mass. 

528,189. THERMOSTAT. David W. Thompson, Chicago, Ill. 

528,204. ARMATURE FOR DYNAMO-ELECTRIC MACHINES AND 
METHOD OF MAKING SAME. Thomas H. Hicks, Detroit. 
Mich. 


528,205. CONDUIT ELECTRIC RAILWAY. Julius L. Hornig, St. 
Louis, Mo. 


528,241. ELECTRIC-LAMP SHADE. Edouard Vedovvelli, Paris. 
France. 


528,245 and 628,246. ELECTRIC RAILWAY SIGNAL. Adoniram 
J. Wilson, Port Chester, N. Y. 


528,291. UNDERGROUND CONDUIT. James F. Cummings, De 
troit, Mich. 
528,301. 


ART OF COATING ELECTRIC CONDUCTORS. Albert F. 
Montgomery, Lincoln, R. I. 


528,330. CONDUIT SYSTEM FOR ELECTRIC RAILWAYS. John 
B. Linn, Cleveland, O. 


528,379. CLOSED-CONDUIT ELECTRIC RAILWAY. James F. Mc 
Laughlin, Philadelphia, Pa. 

528,430. ELECTRO-MAGNETIC SWITCH. John G. Hartel, Keo- 
kuk, Iowa. 


528,438. SAFETY DEVICE FOR ELECTRIC CARS. John M. 
Kelly, Rochester, N. Y. 


528,440. REVERSING MECHANISM FOR ELECTRIC MOTORS. 
John Mellen, Newport. Ky. 

528,444. ELECTRIC SIGNALING APPARATUS FOR BLOCK SYS- 
TEMS. Matthew S. Reiley, Washington, D. C. 

528,445. SECONDARY BATTERY. John E. Rhette, Salem. Ind. 

528,465. ELECTRIC MACHINE FOR RAILWAY SYSTEMS. Ed- 
ward Deming, New York, N. Y. 

028,477. SUPPLY SYSTEM FOR ELECTRIC RAILWAYS. Charles 
H. Harkins, St. Louis, Mo. 


528,494. CLOSED CONDUIT FOR ELECTRIC RAILWAYS. 


Will- 
iam E. Stearns Berlin, Conn. 
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THE SHOW ROOM VERSUS PERSONAL TRIAL. 

The show room for electrical appliances has become quite 
a customary adjunct to the central station and has undoubt- 
edly done much to further the introduction of ecurrent-con- 
suming devices, especially those of a household nature. Many 
a customer has seen for the first time irons, toasters, perco- 


‘lators, washing machines, sewing machines, etc., operated by 


electricity in the show room of the central station. 
is often to inquire, and to know is to use. 
the bashful, the superficial, 


To see 
The uninquisitive, 
and the hurried, however, 
often see without inquiring or do not see at all. They 
And many others, even 
after knowing, hesitate or procrastinate, or utterly neglect. 
Many of the persons in the latter classes would become 
willing users and customers if brought to a decision, or at 
least if slightly urged. The central-station solicitor has not 
done his utmost to secure their total consuming power unless 
he has brought home to them the convenience, cleanliness and 
economy of electrical appliances and really made it easy for 
them to experience a demonstration and be convinced of their 
own need. An instance of an effort in this direction is fur- 
nished by the circular letter sent out by the Denver Gas and 
Electric Light Company, which is reproduced in this issue. 
In this instance the prospective customer is personally invited 
to the show room, and a personal invitation brings results. 
When, on the other hand, the appliance can be taken to 
the customer, the results are usually even better. Many cen- 
tral stations have tried, for instance, placing irons in the 
homes of their customers for trial, and this almost invariably 
results in a large percentage of orders. With larger and more 
expensive appliances this cannot often be done upon a large 


scale, but it is doubtless true that if cookers, washing ma- 


do not know and they do not use. 


shines, fans, utility motors, ete., could be similarly tried by 
the uninformed, there would be a large increase in the con- 
sumption of electric energy. Trying is much more effective 
than showing and the station manager who facilitates the most 
trying is likely to see his load go up the most rapidly. 

With apparatus which it is not feasible to put out to 
many customers for trial, it is a good plan to apprise the 
neighbors of the fact that one is being used in the neighbor- 
hood. This not only gives the neighbors an opportunity to see 
the appliance, provided they are acquainted with the fortunate 
possessor, but the interest of the neighbors may help to in- 
duec the temporary possessor to assume complete title. 
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VALUATION FOR TAXATION AND FOR RATE- 
MAKING. 

It has been very generally the custom in this country to 
assess property, for purposes of taxation, at much less than 
its market value. In spite of constitutional or statute pro- 
visions to the contrary, and of a general appreciation of the 
disadvantages and loopholes for injustice in this method, it 
nevertheless persists. Human psychology seems to include 
an clement which leads the taxpayer to believe that he gets 
off easier if assessments be low. Hence there is a general 
disinclination to increase assessments. 

In Illinois the opportunities for inequality and injustice 
have been met by aiming to value all property at its true 
worth and then assessing it at one-third of this value. The 
tax rate is consequently three times as high as it would need 
to he if the assessment represented the true value. This 
method seems absurd in its indirectness, but is merely an out- 
growth of old customs. 


Other states have made similar attempts to equalize as- 


- sessments and some have even attempted to reach the ideal 


of assessments which shall represent actual value. In Ohio 
the latter is being attempted in the case of public-service cor- 
porations, but we doubt whether it is being applied similarly 
to all property. Upon another page will be found a list of 
some of the provisional valuations put upon the properties of 
electrical companies by the tax commission of that state, and 
it will be seen that the figures represent enormous increases 
over previous assessments. Many of these figures cannot 
stand, for they do not represent appraisals, but are based in 
many cases upon the outstanding securities of the corporation, 
which do not represent the amount invested in the physical 
property. Nevertheless, most of the companies concerned will 
find it necessary to submit to a greatly increased assessment, 
since the avowed purpose of the tax commission is to do away 
with undervaluations and it is probable that most of the prop- 
erties have been undervalued in the past. 

The situation is complicated in Ohio by the fact that the 
state has also created a public-service commission whose ac- 
tivities will soon come into play along the line of rate regu- 
lation, and in determining reasonable rates the value of the 
property constitutes an important item. It will not do for 
corporation officers to plead for one valuation for tax pur- 
poses and another valuation for rate purposes. The only safe 
path for them to pursue is to accept the actual valuation of 
the material property of the company for taxation purposes. 
This, however, is not the only element of value which enters 
into the determination of fixed charges. Development. ex- 
penses of various kinds, which are not represented by prop- 
erty but which have contmbuted to the going value, working 
eapital, and similar items properly enter into the investment 
account upon which fixed charges should be allowed; whereas 
a tax assessment should cover only the items of tangible value 
represented by land and physical property. 


While it is hardly expedient to ask for a tax assessment 
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less than the actual value of the tangible property, this should 
not mean an increase of tax proportional to the increase in 
assessment over last year. With increased assessments the tax 
rate should be lowered while still yielding the necessary reve- 
nue. The corporations of Ohio should insist that if their 
property is to be assessed at full valuation, all other property 
should be similarly treated. 

An attempt at such equalization should not end with a 
protest. When the school teachers of Chicago were threatened 
with the loss of their salary on account of a lack of funds in 
the public treasury, they inaugurated a campaign for the 
full assessment of tax dodgers and by carrying the matter 
of these assessments into court, were soon able to put the city 
treasury upon a basis to resume salary payments. Any citi- 
zen is free to go into court and force a proper assessment of 
any taxable property. An organization of public-service cor- 
porations could do some excellent missionary work in this di- 
rection with a cost for legal expenses which would not fall 
too heavily upon individual contributors. | 

In revising the Ohio constitution, for which purpose con- 
vention delegates are to be chosen in a few days, central-sta- 
tion interests should exert their influence to prevent any hide- 
bound restrictions which shall make the system of taxation 
too rigid and inflexible, and incapable of alteration to suit 
changing conditions. There is a growing sentiment in this 
country for the exemption from taxation of personal property 
and also of improvements to real estate. Most of the state 
constitutions at present prevent any such exemption by a pro- 
vision which requires all property to be equally taxed. INi- 
nois is at present endeavoring to amend this clause, and it is 
significant that the Chicago Association of Commerce and 
many men of large interests favor the change. Other states 
are making similar efforts and Ohio should grasp the oppor- 
tunity of placing herself in the vanguard. If the central sta- 
tions were relieved of taxation upon their movable property 
and real improvements, they would have little need to com- 
plain of an assessment at full value upon their real estate. 


CENTRAL STATIONS FOR FARMING COMMUNITIES. 

It is reported that the large generating stations which have 
been constructed in Germany for supplying farms with electric 
power have not proved a financial success. Owing to the 
large investment involved in the long lines, it is hardly to be 
expected that a good return would be realized at the start 
of such projects. Only by intensive cultivation of available 
applications of the power can it be expected that such in- 
vestments will eventually be profitable, and it would seem 
unwise to attempt such exploitation except where large towns 
or manufacturing plants ean be included among the custom- 
ers to be supplied. When this condition is complied with, 
so that the central station does not depend entirely upon the 
farmer for its load, there is every reason to believe that the 
farmer’s load can be made a profitable one. It is largely a 


daylight load, and many operations, such as pumping for irri- 
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gation or for household supply, can be earried on at off-peak 
hours, regardless of whether the peak of such a station is 
eaused by its hghting load or by industrial applications. 

In this country the largest applications of current for 
agricultural purposes have been for pumping, and in those 
regions where irrigation is necessary, such as Washington, 
Idaho, Colorado and other Western States, this load is being 
very successfully developed. 


SPECIAL APPLICATIONS OF INCANDESCENT 
LIGHTING. 

The extent to which incandescent electric lighting has be- 
come popularized within the last few years is nowhere better 
illustrated than in the minor applications which go so far 
to enhance the convenience of daily life. It is small exag- 
geration to state that the field of usefulness of miniature 
lamps alone is literally world-wide, and the opportunities for 
pressing ordinary sizes of lamps into service of special char- 
acter multiply from week to week in a most surprising way. 
Individually these applications are of trifling importance, but 
their aggregate means much to both the central station and 
the manufacturer of electrical apparatus. There is, or at 
least there ought to be, an attractive unit profit in the pro- 
duction of lamps of special design for highly particularized 
uses, and both as a means of increasing the load on the 
electric lighting system and spreading it in many cases over 
considerable periods, the adoption of incandescent lamps for 
uses of maximum convenience primarily deserves more at- 
tention than it has had in the past. 

On account of the moderate revenue usually received from 
minor applications of electricity, per establishment, this class 
of business ig usually left to shift for itself. The result is 
that the public does not begin to realize the possibilities of 
miniature and special incandescent lighting, and instead of 
finding the civilized world pressing the most flexible of all 
lighting services into efficient use at every turn, so that its 
absence is the conspicuous thing, one sces many gaps in the 
utilizations of electricity whith will not be filled until the 
business js pushed in a systematic way. The time is coming 
When the solicitation of business based upon the use of even 
one or two lamps for considerable periods will be favorably re- 
garded by lighting companies, and for the reason that the 
Permanent addition of a load bringing the company but a 
few cents a month will make it worth while to assume the 
cost of getting the business. For example, a four-candlepower, 
five-watt tungsten lamp may be installed over a doctor’s porch 
number, sign and night bell. If it burns nine hours per night 
it will consume roughly 1,350 watt-hours per month, yielding 
13.5 cents per month to the company at the ordinary rate 
of ten cents per kilowatt-hour, or $1.62 per year. Assuming 
that a solicitor receiving $5 per day accomplished nothing 
else on a certain date than the signing of one four-candle- 
Power installation of the above type, how would the company 
Stand? Would it not pay well to spend $5 to secure a revenue 
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of $1.62 per year, when the interest on the solicitor’s per 
diem salary at six per cent per year would amount to but 
thirty cents, while at the outside, the cost of supplying the 
lamp with energy during the night from one end of the year 
to the other would scarcely exceed three cents per kilowatt- 
hour, including all charges? At all events, it will pay to 
estimate now and then how much a company can afford to 
spend in securing permanent business having a sustained de- 
mand upon the plant, and where this is done, there is little 
doubt that special lighting will receive attention. 

Only the surface can be skimmed in passing over the fields 
The lighting 
of house numbers is one branch of electric illumination which 


of usefulness for special incandescent service. 


has never yet received the attention it deserves. Another field 
worth cultivating is the illumination of signal lamps in rail- 
road yards and approaches to urban terminals. Oil has long 
been supreme here on account of its supposedly greater re- 
hability, but surely electric service has now reached the point 
where it can properly claim its own in train control. Motors 
are now being installed in important Eastern railroad net- 
works for throwing both main-line and side-track switches, 
and in conjunction with this application there is every reason 
why the old method of lighting switch targets and signals 
should be relegated to the past. Similarly, the advent of the 
motor-operated automatic block signal frequently miles away 
from the nearest station commands the attention of the elec- 
trical engineer as a challenge to install incandescent lighting 
behind the spectacle glasses of the signal itself, with the re- 
sulting saving in maintenance which is now imposed by the 
cumbersome plan of filling the lamps with oil by hand, 

In the provision of corridor lamps for hospital service at 
night, installation of pilot lamps for signaling nurses, use of 
pilot lamps in train sheds for transmitting the orders of the ` 
gateman to the locomotive runner, application of small in- 
candescents to domestic services like the lighting of watches 
and clocks in sleeping rooms, illumination of thermometers 
exposed outside windows, calling of servants, and ornamenta- 
tion of vases of flowers lie many opportunities for the exten- 
sion of service. In amateur theatricals scarcely a beginning 
has been made in the possible applications of electric lighting, 
with its conspicuous safety and flexibility. There is room 
for the utilization of still more artistic fixtures in the boudoir 
and on ladies’ writing desks and tables. In short, there ap- 
pears to be no more limitation upon the possible extension of 
special lighting in all classes of service from residential to 
mereantile than upon the convenience of the telephone at 
There is certain to be a 
remarkable growth of this class of business in the near fu- 


every turn of our busy modern life. 


ture, and on the dual ground that its cost even for several 
hours’ use per day is almost insignificant per installation, and 
that its small but certain demand maintained upon the light- 
ing company’s system is along the lines most calculated to 
return a good income upon the investment in plant and so- 
licitation necessary to secure the business. 
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Railway Situation in Toledo. 

Negotiations, which were abruptly 
broken off between the city of Toledo, 
O., and the Toledo Railways & Light 
Company, a few weeks ago, will again 
be resumed, with a view to settling the 
question of renewing franchises for 
street car lines on many of the impor- 
tant streets of the city. The City Coun- 
cil has appointed a committee, and 
President Lang of the company has 
been authorized to represent the street 
car company in further negotiations. 
Litigation had been started in the local 
courts following the break in negotia- 
tions, to oust the street car company 
from streets where franchises have ex- 
pired, and the matter is now pending 
in the common pleas court. 

The city administration, elected on a 
three-cent-fare platform, insists that 
the reduction be made in fares if fran- 
chises are to be renewed. On the other 
hand, the company declares this tọ be 
an impossibility under existing condi- 
tions. The negotiators will go into the 
question, and if they agree upon a 
franchise ordinance it will be submit- 
ted to the people for a vote of sanction 
before it can become effective. 

] ea a 

Commonwealth Edison Branch, 

N. E. L. A. 

The last meeting of the Common- 

wealth Edison Branch, National Elec- 


trie Light Association, was held in Han- 


del Hall, Chicago, October 3. The prin- 
cipal address was by George E. Burns, 
assistant treasurer of the company, who 
spoke on the subject of ‘The Income 
and Outgo of Our Cash.” Mr. Burns 
explained the accounting and collection 
methods of the company and the elassi- 
fication of disbursements. 

This address was followed by an en- 
enjoyable musical program. 

—__.--»____- 
Convention of the Northwest Electric 
Light and Power Association. 

The fifth annual convention of the 
Northwest Electric Tight and Power 
Association was held at Spokane, 
Wash., September 21-23, inclusive, and 
was largely attended. Business ses- 
sions were held during the three days, 
at which eight interesting papers on 
transmission, central station, and other 
aspects of the lighting and power 
business were presented by members. 
At the Saturday session it was voted 
that the organization come into closer 
relation with the National Electric 
Light Association by joining the mem- 


Western Ohio Railroad 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


bership of such, the Northwest Associa- 
tion otherwise remaining intact and 
separate. 

The meeting was brought to a close 
by a banquet on Saturday evening, at 
Davenport’s restaurant, in the Hall of 
the Doges, the Spokane members be- 
ing recipients of thanks and compli- 
ments for the entertainment accorded 
the visitors. Through invitation of the 
Washington Water Power Company, 
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Increase in Assessed Valuation of Elec- 
trical Properties in Ohio. 

An increase in valuation aggregating 
$85,099,300 has been made in assessing 
the electric-railway properties located 
in Ohio, by the State Tax Commission. 
In 1910 the total valuation of these 
properties was $30,382,927. The 1911 
valuation is $115,482,227. The rate of 
increase varied from 10 to 1,000 per 
cent. The following values were fixed: 


ASSESSED VALUATION OF RAILWAYS. 


Cincinnati, Hamilton & Dayton 
Cincinnati, Newport & Covington 
Cleveland Railway Company 
Columbus Railway & Light 
Dayton Street Railway 
City Railway Company, ot Dayton 
Cincinnati, Newport & Covington 
Cleveland, Painsville & Eastern 
Cleveland & Eastern Traction 
Cleveland, Painsville & Ashtabula 


Cleveland & Erie 
Cleveland, Youngstown & Eastern 
Detroit, Munroe & Toledo Short Dine 
Lake Erie, Bowling Green & Napoleon 
Lake Shore Electric 

Marstieid Railway, Light & Power 
Maumee Valley Railway & Light 
Northern Ohio Traction & Light 
Ohio Electric Railway 
Sandusky, Norwalk & Mansfield 
Springtield & Xenia 
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Springtield Railway Company..............ce000- 


Stark Electric Railway 
Springfield, Troy & Piqua 
Steubenville & Wheeling 


Toledo & Indiana 
Toledo, Ottawa Beach & Northern 
Toledo, Port Clinton & Lakeside 
Toledo & Western 
Toledo, Bowling Green & Sandusky 
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many delegates were taken to the com- 
pany’s plants at Long Lake and Little 
Falls on Sunday, under the escort of 
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Cleveland, Southwestern & Cuolumbus............ 
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Toledo, Fostoria & Findlay...........0......08- 
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Valuation. 

1910 l 1911 Increage 
adk 2.53 $ 2,765 2: 
MIN 2,883,000 18,123,416 15,240,416 
piaia 7,964,806 15,465,140 10,500,340 
rar 2,671,540 7,921,978 5,250,438 
aegis 97,890 329,830 232,060 
ero tae 622,550 2,342,918 1,720,368 
Me wae 150,30 300,000 149,700 
6 adie san 267,174 1,478,525 1,211,341 
ere ee: 263,090 579,503 314,483 
SA ee eve 137,853 469,635 331,752 
arenae 975,026 3,152,536 2,457,510 
Pico ales 7,462 22,000 15,308 
acai ae 147,515 368,859 221,345 
a aans 30,531 83,219 51,588 
eat ver 59,026 185,000 125,474 
ee 972,504 3,890,867 2,916,363 
eee 105,768 TAT.22T BR1, 459 
ip tain de 74,375 308,080 933,705 
iS 1,496,752 9,617.70) 8,120,919 
POER 2,899,375 12,570,022 Q,A70,647 
sees ane 94,641 401,898 307,254 
avi Gta 65,900 227,290 161,590 
RARU: 300,000 913,853 613,853 
ERETT 232,053 1,142,358 910,308 
SESO 115,770 328,260 212,490 
Aa 23,0904 > 66,550 43.760 
PE ee 162,776 794.960 D92,154 
COPE 304,575 876,609 572,034 
REDES 11,325 87.131 56,806 
Oe re 245.190 T2870 480,600 
este ke 315,528 921.547 60S 01% 
enun 252,610 1,415,048 1,062,436 
ae MOS 458,663 2,219,144 1,759,481 


Final valuations for taxation have 


been placed upon the following central 


stations hy the State Tax Commission : 


VALUATIONS OF CENTRAL STATIONS. 
Marblehead Power Company, Cleveland 
Canten Elective Company 
Columbus Railway «& Light 


Dayton Citizens Electric 
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Springtħeld Light, Heat & Power................ 


Bedford Electrie Light & Power 
Massillon Electrice & Gas 
Medina Electric Light & Power 
Wise-Schiebel Company, Dayton 
Chagrin Palls Electric 
Crawford County Gas & Electric 
Rocky River Water, Light & Power 
Prjicee-Hill Electrice Company 
Dresden Electric Company 
Waton Lighting Company 
Miectrie Light Company of Ottawa 
Greenville Electric & Power 
Jamestown Electric Light Company 


Lancaster ilectric Light Company 
Urbana Light Company.. .. 
Vrion Light & Power Company 


West Liberty Electrice Light Company 
DPetiance Gas & Electric Company 
C SN. MacCalla, the general manager. 

The following officers were elected 
for the ensuing year: J. B. Davidson, 
Portland, president; J. M. Wineaid, 
Port Townsend, Wash., viee-president 
for Washington; George Hartley, 
Lewiston, Idaho, vice-president for 
Idaho; N. W. Brockett, Seattle, Wash., 
was re-elected secretary. The execu- 
tive committee appointed: H. L. 
Bleecker, Spokane, Wash.; W. J. 
Gramhs, Seattle, Wash.. and Arthur 
Gunn, Wenatehee, Wash. 
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Cleveland Electric Tluminating........00.0...... 
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Leetonia Light Company. oc... ce ec e eee ee eee 
0 W. Guinser Electrice Light Compuny.......... 
Standard Light & Power CODIN o eei onanan 
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Wooster Blectrice Company... cc... ce ee ee eee eee 
Wilmington Water & Light Company............ 
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Valuation, 

1910 191] Increase 
EE $ 3,100 15,000 11,300 
ME EREIN 153,950 P 1,566,820 : 
su ass acis 726,610 2,989,000 2,242,390 
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The total valuation announced by 
the commission for the state is $27.- 
745,130, as compared with last year’s 
valuation of $6,488,697. 

——___—_2--9—___—_ 
Western Union Leases English Cables. 

At recent meetings of the Anglo- 
American Cable Company, and the Di- 
rect United States Cable Company in 
London, a decision was made that the 
lines should be leased to the Western 
Union Telegraph Company. The lease 
is to extend for ninety-nine years. 
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Edwin M. Herr. 

There is no influence that has such a 
great effect on the economic advance- 
ment of the electrical art as the policies 
of the large electrical manufacturing 
companies. The policies of such a cor- 
poration as the Westinghouse Electric & 
Manufacturing Company are, therefore, 
matters of vital interest not only to its 
thousands of employees, but to the en- 
tire electrical fraternity, and the selec- 
tion of the man to lead the company’s 
destinies becomes of more than local 


significance. 
At a meeting of the Board of Direc- 
tors of the Westinghouse 


Company held recently in 
New York City, Edwin M. 
Herr was elected president, 
and his past record, particu- 
larly since his appointment to 
the office of first vice-presi- 
dent, in charge of operation, 
in June, 1905, exemplifies in 
a striking manner his earnest- 
ness, devotion to duty, and 
fairmindedness, associated 
with an unusual talent for ex- 
ecutive work which particu- 
_larly fits him for his present 
position and gives assurance 
that the affairs of the com- 
pany will be well adminis- 
tered. 

Edwin Musser Herr was 
born in Lancaster, Pa., May 
3, 1860. He received his early 
education in the common 
schools of that city and upon 
graduation entered the em- 
Ploy of the Union Pacific 
Railroad in the capacity of 
telegraph operator at Deer 
Trail Station, Colo. During 
the two years that he re- 
mained with this company he 
was promoted to the position 
of station master. 

In 1881 Mr. Herr entered the Shef- 
held Scientific Sehool of Yale Univer- 
sity, in the mechanical-engineering 
course, and was graduated in 1884. Dur- 
Ing summer vacations, to gain practical 
experience, he worked as an apprentice 
In the shops of the Pennsylvania Rail- 
road at Altoona, Pa. From 1884 to 
1885 Mr. Herr worked as an apprentice 
in the West Milwaukee shops of the 
Chicago, Milwaukee & St. Paul Railroad 
and Shortly thereafter accepted a posi- 
ton as draftsman in the mechanical en- 
gineer’s office of the Chicago, Burling- 
ton & Quincy Railroad, in Chicago. TIL. 


I 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


He was soon promoted to assistant en- 
yineer of tests and later engineer of 
tests on this road, with headquarters in 
Aurora, Ill. 

Mr. Herr remained with the Burling- 
ton until 1890. From 1887 to 1889 he 
was superintendent of telegraph, and 
from 1889 to 1890 was division super- 
intendent. In 1890 he again went to 
West Milwaukee, becoming division mas- 
ter mechanic of the Chicago, Milwaukee 
& St. Paul Railroad. 

In 1892, Mr. Herr became general su- 
perintendent of the Grant Locomotive 
Works, of Chicago, resigning his posi- 


EDWIN M. HERR, 
President Westinghouse Electric & Manufacturing Company. 


tion there early in the winter of 1894. 

In 1895 Mr. Herr was sent to Europe 
by financial interests in America to re- 
port upon and establish locomotive 
works in Russia. Upon the completion 
of this mission, in 1896, he returned to 
the United States and immediately ac- 
cepted the position of general manager 
of the Gibbs Electrie Company, of Mil- 
waukee, Wis., resigning shortly there- 
after to become superintendent of mo- 
tive power and machinery for the Chi- 
eago & Northwestern Railway. Mr. 
Herr held this position until June 1, 
1907, when he went to St. Paul to accept 
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the same position with the Northern 
Pacifice Railroad. 


Mr. Herr discontinued his active rail- 


road career on September 10, 1898, re- 
signing from the Northern Pacific on 
that date 
manager of the Westinghouse Air Brake 
Company, at Wilmerding, Pa. 
promoted to 
manager on November 1, 1899, which 
position he held 
when he was elected first vice-president 
of the Westinghouse Electric & Manu- 
facturing Company. 
1911, he was elected president of this 


to become assistant general 


He was 
the position of general 


until June 1, 1905, 


On August 1, 


company. 

In addition to his office of 
president of the Westing- 
house Electric, Mr. Herr is 
vice-president of the Bryant 
Electrice Company, the Per- 
kins Electric Company of 
Bridgeport, Conn., the R. D. 
Nuttall Company of Pitts- 
burgh, Pa., and the Westing- 
house Lamp Company. He 
is also a director of the East 
Pittsburgh (Pa.) Savings & 
Trust Company. 

He is a member of the 
American Society of Mechan- 
ical Engineers, American Civ- 
ic Federation, and the Ber- 
gelius Society (Yale). He is 
an associate of the American 
Institute of Electrical Engi- 
neers. He is a member, also, 
of the Engineers Club, Uni- 
versity Club and Transporta- 
tion Club of New York, the 
Chicago Club of Chicago, and 
the Duquesne Country Club 
of Pittsburgh. 

——__~<---@—_____- 
Tennessee's Power Develop- 
ment, 

Tennessee produces at the 
present time approximately 
100,000 horsepower from falling water. 
It is estimated that in the future from 
two to four times this amount of power 
ean be developed. 

eo 

Electric Heating in New Zealand. 

The rapidly growing popularity of 
electric heating in the large cities of 
New Zealand that have cheap electric 
power available is shown by an estt- 
mate made by a government official 
that within five years’ time there will 
be 4,200 electric stoves and heaters 
used in Wellington, 3,200 in Auckland, 
and 3,100 in Christehurch. 
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Mr. Insull Gives Dinner to Electrical 
Men at New York. 

On Thursday evening, September 28, 
Samuel Insull, president of the Com- 
monwealth Edison Company of Chi- 
cago, gave a dinner at Delmonico’s, 
New York City, in honor of 8. Z. de 
Ferranti, president of the British In- 
stitution of Electrical Engineers. The 
round table was beautifully decorated, 
a bed of growing flowers being sunk 
in the center of the table. There were 
about fifty present and four speeches 
only were made. 

Mr. Insull spoke briefly in introduc- 

ing Mr. de Ferranti mentioning par- 
ticularly his very important pioneer 
work, which forecast so much of what is 
being accomplished today. Mr. de Fer- 
ranti responded and there were re- 
marks by F. A. Vanderlip, president of 
the National City Bank, of New York, 
largely devoted to a discussion of 
financial affairs, and an address by 
C. P. Steinmetz, who complimented 
Mr. de Ferranti on his valuable work, 
which he, Steinmetz, had studied when 
he began electrical engineering. He 
expressed his surprise to find Mr. de 
Ferranti, whom he had then met for 
the first time personally, so young a 
man. 
Other distinguished Englishmen pres- 
ent were: Alexander P. Wright. 
Charles H. Merz and three of their as- 
sociates. The dinner was a highly en- 
joyable affair and brought together in 
a most delightful reunion a number of 
the long-time toilers in the electrical 
field. Others who were present were 
the following: 

Jesse R. Lovejoy. Herbert Lloyd, 
Charles F. Scott, Schuyler S. Wheeler, 
William C. L. Eglin, John W. Howell, 
Alex Dow, Charles W. Price, John H. 
Gulick, Henry L. Doherty. Loyall A. 
Osborne, George J. Jackson, E. Wilbur 
Rice, Jr.. Edward P. Russell, Sidney Z. 
Mitchell, James H. McGraw, Herbert 
A. Wagner, Anson W. Burehard, Louis 
A. Ferguson, Charles R. Huntley, Ar- 
thur Williams, H. A. Couves, John F. 
Gilchrist, John W. Lieb, Jr.. William 
L. R. Emmett. Henry G. Stott. Charles 
G. Curtis, Frederick Sargent, R. 
Thompson, Frank J. Sprague, Samuel 
McRoberts, J. R. Raven, Robert 
Mather, Frank A. Vanderlip, Arthur 
Wright, Charles L. Edgar, M. I. Pupin, 
Charles P. Steinmetz, Francis B. 
Crocker, Weldon W. Freeman, James 
R. MeKee, Dugald C. Jackson, Joseph 
B. McCall and Thomas E. Murray. 


Luncheon to President de Ferranti. 

On Friday, September 29, a luncheon 
was given at the Engineers’ Club, New 
York, in honor of President de Ferranti 
by the officers of the American Institute 
of Electrical Engineers. The foreign 
visitors who were guests of the Insti- 
tute upon this occasion were: S. Z. de 
Ferranti, H. A. Couves, H. R. Harper, 
Charles H. Merz, Vincent Raven, Ed- 
ward Thompson and Arthur Wright. 
Nine past-presidents and fifteen officers 
of the Institute were present. H. W. 
Buck, chairman of the luncheon com- 
mittee, acted as toastmaster, and brief 
addresses were made by S. Z. de Fer- 
ranti, C. H. Merz, Arthur Wright, B. J. 
Arnold, J. J. Carty, J. W. Lieb, Jr., C. 
F. Scott and H. G. Stott. The occasion 
was a very enjoyable one to all present 
and will tend to strengthen the cordial 
feeling already existing between the 
Institution of Electrical Engineers of 
Great Britain and the American Insti- 
tute of Electrical Engineers. 

——eo -___- 

American Manufacturers’ Export 

Association, 

The American Manufacturers’ Export 
Association held its second annual con- 
vention at the Hotel Astor, New York 
City, on October 25 and 26. Nearly 300 
delegates coming from various parts of 
the United States were in attendance. 

First of all this society has in mind 
the furthering of foreign trade through 
an investigation of conditions, demand, 
ete., and its members are bringing the 
advantages of co-operation to bear upon 
this point. Several addresses touching 
upon different phases of trade were 
made to the members by various govern- 
ment. officials and foreign trade experts 
so that the program of the present meet- 
ing was not lacking in interest. The 
views of men of international repute 
were heard by those present. 

Among the companies represented 
were the Westinghouse Electric & Manu- 
facturing Company, Western Electric 
Company, General Electric Company, 
Lunkenheimer Company and the Car- 
borundum Company. 

SEO to 
Wages of Street-Railway Men. 

According to report issued by Presi- 
dent Mahon of Amalgamated Associa- 
tion of Street and Electric Railway Em- 
ployes of America, wage inereases have 
been obtained during past year by 
42.491 street railway employes which 
aggregate $2,350,000 per annum, an av- 
erage of $55.40 per man. 


Lines Operate Without Franchise. 

In a recent letter written to Mayor 
Gaynor by, Commissioner Thompson of 
the Department of Water Supply, Gas 
& Electricity of New York City, the fact 
is brought out that many of the fire- 
alarm stock-quotation and district-mes- 
senger companies which have wire sys- 
tems running through the city seem to 
be operating without franchises from 
the city and without paying for the 
privileges which they have. Mr. Thomp- 
son mentions nine companies which 
seemingly are using the streets without 
giving any return to the city. These 
are: American District Telegraph Com- 
pany, Holmes Electric Protective Com- 
pany, Stock Quotation Telegraph Com- 
pany, Bankers & Brokers Messenger 
Company, Automatic Fire Alarm Com- 
pany, Consolidated Fire Alarm Com- 
pany, Manhattan Fire Alarm Company, 
National District Telegraph Company, 
Special Fire Alarm Electrical Signal 
Company. 

Mr. Thompson also says that the West- 
ern Union Telegraph Company has paid 
nothing to the city since 1885. The 
company pays its rentals through the 
Empire City Subway Company, whose 
conduits the company uses, as do most 
of the other companies mentioned by the 
Commissioner. 

i — ee 
American Electric Railway Association. 

The program to be carried out at the 
thirtieth annual convention of the 
American Electric Railway Associa- 
tion, to be held at Atlantie City, Octo- 
ber 9 to 12, has been given in full in 
Convention Bulletin No. 4, which the 
Association has prepared for the ben- 
efit of its members. Especial attention 
is called to the diversity of subjects 
that will be treated. 

Reports of forty-six committees 
which have been carrying on impor- 
tant investigations throughout the year 
will be read, and will bring out mat- 
ters of interest to executives, operating 
men and departmental heads of rail- 
way properties of all classes. The 
papers prepared will cover almost 
every phase of railway work. 

As previously mentioned in these co- 
umns, special trains will be run to At- 
lantie City from Chicago and St. Louis. 

i — eoe 
Canadian Association to Meet in 
Ottawa. 

The 1912 convention of the Canadian 
Electrical Asssociation will be held in 
Ottawa, in the month of June. 


October 7, 1911 


719 


Hydroelectric Plant Supplying Verona, Italy. 


The Main Station of the Canale Milani Company. 


A local corporation, known as the 
Canale Milani Company, purchased the 
franchise for a part of the Giuliari 
Canal, which was built some years ago 
in order to supply irrigation water for 
the agricultural region of Verona, in 
the north of Italy. The company car- 
ried out further hydraulic work in or- 
der to use the water power for operat- 
ing a hydroelectric plant. In this way 
it was able to secure a considerable 
amount of energy, and at present this 
serves to operate a power network for 
the city of Verona and the surrounding 
country. 


and the turbine shafts pass through the 
wall from one room to the other. 

There are used five double turbines 
built by the Riva Monneret firm, of 
Milan. Each of them is a 2,000-horse- 
power unit and runs at 181 revolutions 
per minute. For the exciters two small 
230-horsepower turbines are installed; 
these run at 320 revolutions per min- 
ute. The alternators, as well as all the 
electrical equipment of the station, 
were furnished by the Société Westing- 
house and were built entirely in 
France, at this company’s large Havre 
works. 
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ture, this being one foot eight inches in 
width. Air holes give a good ventila- 
tion to the armature. The winding is 
made up of specially insulated wire, 
fifty square millimeters in section, and 
is laid in micanite tubes within the 
armature slots, of which the number is 
168, of 23 by 33 millimeters section. 
Each slot carries eight conductors, 
forming four groups of two conductors 
in parallel. The star connection is 
used for the armature windings of 
these machines. For the revolving field 
there is used a steel flywheel, eight feet 
six Inches in diameter, and upon it is 


GENERAL VIEW OF MAIN HYDROELECTRIC STATION OF THE CANALE MILANI COMPANY, WITH STEAM AUXILIARY PLANT AT 


l The former hydraulic work consisted 
in a barrage across the River Adige 
and the Giuliari Canal led off from this. 
At present the main canal is used for 
the first part of the way, then a sep- 
arate flume branches off from it and 
leads to the turbine house. The length 
of the flume between the river and the 
Power station is about twelve miles. A 
large basin is laid out at the end of the 
flume, and on one side of it lies the 
turbine plant. The building has two 
large, Separate rooms, one for the tur- 
bines and a second for the generators, 


THE RIGHT. 


A view in the generator room is 
shown: in one of the illustrations. It 
contains five alternators at present, but 
it is probable that other machines of 
the same output will be added at a 
later date. The alternators are all of 
the same type, and are designed to give 
1,500 kilowatts at the normal speed of 
181 revolutions per minute. They de- 
liver three-phase current at forty-two 
cycles and 3,300 volts. The armature 
of these machines is stationary, and is 
made up of a ring casting which holds 
the usual laminated core of the arma- 


mounted a set of twenty-eight stcel 
poles carrying laminated pole pieces at 
the ends. For the field winding copper 
bar of 2.8 by 28 millimeters is used, 
with mica insulation, and each pole car- 
ries fifty-three turns. The machine is 
mounted on base plates laid in with 
the foundation and arranged to make 
it easy to shift the stator by prying it 
to one side. The weight of the alter- 
nators is about forty-five tons. 

Two separate sets of exciters are in- 
stalled in the plant, and each one of 
these has sufficient capacity to furnish 
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the whole of the exciting current 
needed for the alternators. The ex- 
citers are separately driven by inde- 
pendent turbines and each is an eight- 
pole machine, rated at 100 kilowatts at 
normal speed. Zodel flexible couplings 
are used between exciters and turbines. 
The two exciters are connected to a 
set of busbars, and from these are led 
cables to the field circuits of the five 
alternators of the plant. From the alter- 
nators the 3,300-volt current is brought 
to the switchboard by lead-covered and 
armored cables which are mounted on 
porcelain insulators on the ceiling of 
the basement, below the generator 


room. There are duplicate generator 


busbars, to either of which each gener- 
ator may be connected. 

For the power-transmission lines of 
the plant a voltage of 40,000 volts is 
used. The radius of transmission is 
about forty-five miles. Three step-up 
transformers are used between the ma- 
chiné busbars and the power lines. 
These are three-phase, oil-insulated, 
water-cooled transformers, rated at 
2,000 kilowatts each. About sjx gallons 
of water per minute is used for the 
cooling. This bank of three transtorm- 
ers is installed in the basement of the 
five-story annex which is used for the 
switching and other apparatus, each 
transformer being lodged in a separate 
cell. The low-tension side of each 
transformer may be connected to either 
of the two sets of generator busses. 

A number of special arrangements 
had to be made in the new plant, owing 
to the fact that there are two smaller 
outside stations which are operated in 
connection with it, and the circuits of 
both these plants are brought into the 
main station. One of the outside plants 
is operated by steam, and it was 
erected at the same time as the hy- 
draulic plant, in order to provide a 
standby in case of need. It is designed 
so as to work in parallel with the tur- 
bine plant, and lies about 300 feet 
from it. This station is equipped with 
a Westinghouse steam turbine of re- 
cent design, which is rated at 3,300 
horsepower and runs at 1,260 revolu- 
tions per minute under a steam pres- 
sure of 165 pounds per square inch. 
The turbine is direct-coupled to a 
three-phase alternator of forty-two 
cycles and 3,300 volts, that is rated at 
2,250 kilowatts. The plant contains a 
switchboard with two panels. One of 
these curries all the apparatus needed 
for the working of the alternator and 
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the second the apparatus for the 3,300- 
volt line, which runs to the main plant 
and is there arranged so it may be con- 
nected to either of the generator bus- 
bar sets. : 


A second station is located farther 
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ceives the 10,000-volt line, and serves to 
lower the voltage to 3,700 volts, or the 
same as that of the generator busses, 
so that it may be connected to either 


of them. The same transformer can 


also be used to take current at 3,700- 


GENERATING ROOM WITH OPERATING GALLERY AT LEFT. 


off, at about a mile distance, and is an 
old turbine plant which has been run- 
ning for some years past. It was de- 
signed to give 10,000 volts. A line from 
it is brought into the new station so 


volts from the alternators and raise it 
to 10,000 volts in order to feed a few 
of the power lines which run to short 
distances from the station. Like the 
three main transformers, it is installed 


BENCH BOARD AT FRONT OF OPERATING GALLERY, 


that the old plant can be also used as 
a standby. To carry this out a special 
transformer is installed in the main 
station, this being a three-phase forty- 


two-cycle unit of 1,900 kilowatts. It re- 


in a cell in the basement of the annex. 

The switchboard apparatus of the 
main station is worthy of note from the 
fact that the number of different cir- 
cuits which center at this point and 
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work at different voltages makes it nec- 
essary to provide means of handling 
the circuits which are more extensive 
than the turbine station alone would 
require. For this reason the plant con- 
tains two distinct switchboards. These 
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and 40,000-volt equipment of the plant. 

On the operating gallery at one side 
of the generator room is mounted the 
low-tension bench board, consisting of 
a set of desk panels, as shown in one 
of the illustrations. Five of these 


HIGH-TENSION SWITCHBOARD AT REAR OF OPERATING GALLERY. 


are: the main operating board, com- 
prising the principal measuring instru- 
ments, the exciter and general control, 
also the hand levers for remote con- 
trol of the 3300-volt switches, and the 
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panels are used for the alternators. On 
the front side they have the hand 
wheels of the field rheostats with inter- 
locking for working in parallel, and the 
hand-levers for operating the field 


FIELD-REGULATING EQUIPMENT BENEATH OPERATING GALLERY. 


hand wheels of the field rheostats, thus 
representing all the low-tension control 
apparatus; the high-tension board, 
containing control apparatus for the 
Outgoing lines, and for all the 10,000 


switches. On the marble top is a watt- 
meter and ammeter for each alternator 
and an eight-point voltmeter plug 
switch, also the handles for the electric 
remote control of the’ generator oil 
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switches and a synchronizer button. A 
column mounted in the middle of the 
gallery carries the synchroscope and 
two alternating-current voltmeters. The 
next panel is used for connecting to the 
generator busbars the 3,300-volt line 
coming from the steam plant. In front of 
this panel is a handle for controlling 
the oil switch and on the top an am- 
meter and wattmeter. Next is a panel 
for coupling the old 10,000-volt station 
with the main plant. It controls the 
3,300-volt circuit coming from the step- 
down transformer and carries on the 
front a three-pole time-limit relay. On 
the top are two ammeters, two levers 
for distant control of oil switches, a 
six-point voltmeter plug switch and two 
synchronizer buttons. The eighth panel 
is used for miscellaneous 125-volt di- 
rect-current circuits; it carries a hand 
wheel for simultaneous working of the 
five field rheostats of the alternators 
and a double-pole switch for throwing 
various station apparatus upon one or 
the other exciter. An electric bell upon 
this panel warns when the water-pipe 
valve of any given transformer has not 
been opened, in case such a transfor- 
mer should be switched on by mistake. 
The last two panels are used for the 
exciters, and each panel carries on the 
marble top a voltmeter and ammeter 
with a four-plug switch. On the front is 
a field-rheostat hand wheel and a lever 
for mechanical control of the circuit- 
breaker. Electric control is also pro- 
vided through a push-button, and pilot 
lamps show the opening or closing of 
the circuit-breakers. 

Back of the bench board and upon 
the same gallery is the high-tension 
switchboard consisting of five marble 
panels, as shown herewith. It contains 
one panel for the incoming 10,000-volt 
line from the old plant, and carries 
two alternating-current ammeters, a 
voltmeter switch, a remote-control lever 
for the oil switch and a time-limit re- 
lay. Above the panel is mounted a 
voltmeter. A somewhat similar panel 
is used for the outgoing 10,000-volt 
power line; it has two remote-control 
levers, one for the oil switch connect- 
ing the outgoing feeder to the 10,000- 
volt busbars, and the other for the 
switch connecting the generator bus- 
bars to the 3,300/10,000-volt transfor- 
mer. The middle panel serves for 
operating the main 3,300/40,000-volt 
step-up transformers and has for each 
transformer, an ammeter, a time-limit 
relay and two handles for remote con- 
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trol of the oil switches connecting the 
transformer primary to the 3,300-volt 
busses and the secondary to the 40,000- 
volt bus. The last two panels corres- 
pond to the 40,000-volt outgoing feed- 
ers, and each carries three ammeters, a 
voltmeter plug switch, a remote-control 
handle for the oil switch, a six-plug 
connection for coupling the pressure 
circuit of the recording wattmeters, 
which is in the center, with the instru- 
ment transformers of the line, besides 
a time-limit relay. There is also a 
ground detector, and each oil switch 
has two pilot lamps mounted back of 
sight holes in the marble panel. A red 
light shows that the switch has been 
thrown on and a green light that it is 
open. Direct current from the exciter 
circuit is used to supply the remote- 
control apparatus for the switches, and 
the lines are connected to the oil 
switches by means of double-pole and 
double-throw switches with fuses. 

Underneath the operating galley is 
an iron rack mounted on the generator- 
room floor, containing field-circuit ap- 
paratus operated from the bench board 
overhead. It contains the two ex- 
eiter-field rheostats and four circuit- 
breakers that are used as the main 
switches for the exciters; there are also 
the five alternator-field rheostats to- 
gether with switches and the discharge 
resistances for these field circuits. By 
means of double-pole switches these 
fields may be independently thrown on 
either exciter. 

The 3,300-volt busbar racks occupy 
the basement, and are used for the 
duplicate alternator busses and the in- 
coming 3,300-volt line, with a second 
part for the primary connections to the 
transformers. Four racks serve for 
this purpose. 

On the first floor are four racks for 
the 10,000-volt circuits, containing the 
busbars and also the three-pole oil 
switches. There are also disconnecting 
switches for sectionalizing the high- 
tension apparatus. 

The 40,000-volt racks extend through 
four stories of the annex, with the bus- 
bars placed on the second floor, having 
the transformers connected to them 
through a set of electric remote-control 
oil switches. The outgoing 40,000-volt 
lines are also connected to the busbars 
by means of disconnecting switehes and 
three-pole remote-control oil switches. 
On the outgoing power-transmission 
lines are choke coils and non-areing 
metal lightning arresters of a new type. 
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Permanent Patent Exhibition in Lon- 
don. 

Arrangements are being made for a 
permanent exhibition to be held in 
London, England, for the benefit of in- 
ventors. The exhibition is to be kept 
open throughout the entire year, and 
inventors will be afforded the oppor- 
tunity of displaying their patents to 
possible purchasers, not only in the 
United Kingdom, but from all parts of 
the world. It is purposed employing 
expert demonstrators, who will take 
visitors through the various sections of 


. the exhibition and who will have tech- 


nical knowledge of the sections with 
which they are specially connected. 
Through this exhibition, which has 
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PLANT OF THE CANALE MILANI COMPANY, 
CROSS-SECTION THROUGH ANNEX 
SHOWING ARRANGEMENT OF 40,- 
000-VOLT EQUIPMENT. 
its financial side, it is hoped to bring 
investors who are anxious for promis- 
ing patents in which they may place 
their money in touch with patentees 
who may have something of real value 
to offer but who are unable frequently, 
under existing conditions, to profitably 

dispose of their inventions. 

It is also thought that through this 
exhibition many an inventor will re- 
ceive something like a fair recompense 
for his work instead of finding, as it 
so often happens now, that he has dis- 
posed of his invention to unserupulous 
parties who take advantage of his busi- 
ness ignorance and practically defraud 
him of his patent. 
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Telephone Pioneers of America. 

A new list of members of the associa- 
tion of Telephone Pioneers of America 
has been issued. With it will be mailed 
a beautiful badge adopted for the Bos. 
ton meeting on November 2, 3 and 4. 
The name of each member receiving a 
badge will be printed across the face ot 
the ribbon in gold letters. These badges 
will be in the nature of souvenirs of 
this, the organization meeting of the 
association. 

Frank W. Harrington, a well known 
old-time electrical man, helped in the 
work of manufacturing the original 
Bell instruments in Boston in 1871, and 
he has applied for admission to mem- 
bership. 

The association now has over 400 
members, including eleven women, who 
entered the service in 1882 and 1883. 
The list of members at the present time 
shows three who began in 1875 and 
twenty-five in 1877. The maximum 
number registered in any one year is 
48, which was in 1879. 

It is proposed to request all members 
to bring to the Boston convention any 
matter of an interesting character for 
the exhibition, for which proper pro- 
vision will be made. 

Theodore N. Vail, president of the 
American Telephone & Telegraph 
Company, is taking an active interest 
in the association, and Angus S. Hib- 
bard, of his personal staff, is in charge 
of the details for the entertainment at 
Boston. 

The Press Committee consists of Hen- 
ry MeDonald and J. H. Barry. 

The Committee of Arrangements 1s 
composed of Henry W. Pope, Charles R. 
Truex and Thomas B. Doolittle, 15 Dey 
Street, New York. 
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Bureau of Standards Examination. 

An examination has been announced 
by the Civil Service Commission for 
candidates to fill vacancies in the Bu- 
reau of Standards at Washington. This 
work as set forth in the announcement 
consists principally of physics, chemis- 
try, mechanical and electrical engineer- 
ing. A large number of experts in each 
of these branches are employed, and 
men filling the position of aid are eligi- 
ble for promotion in the lines of which 
they have become efficient. The age 
limit is eighteen years or over and the 
salary at the start is from $600 to $720 
per annum. The examination will be 
held at the regular places on October 
25 and 26. 
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ILLUMINATING ENGINEERING 
SOCIETY. 


FINAL. SESSIONS OF THE CHICAGO CONVEN- 
TION. 


A report of the sessions of the first 
three days of the convention of the Il- 
luminating Engineering Society was 
given in our last issue. The total regis- 
tration at this convention showed an 
attendance of 17 ladies and 235 men, of 
whom 142 were members and 93 
guests. Sessions for the reading of 
papers were held on Monday morning 
and afternoon, Tuesday morning, 
Wednesday morning and afternoon, 
and Thursday morning, September 25, 
26, 27 and 28. | | 

On Monday evening a reception and 
dance were held at the Congress Ho- 
tel, the officers of the Society with 
their ladies forming the receiving line. 
Tuesday afternoon was devoted to 
trips of inspection which included the 
Fisk Street and Quarry Street stations 
of the Commonwealth Edison Com- 
pany, the Peoples Gas Building, the 
plant of Sears, Roebuck & Company, 
the demonstration rooms of the Na- 
tional X-Ray Reflector Company, Ar- 
mour Institute and the International 
Municipal Congress. Tuesday evening 
was devoted to a session for the dis- 
cussion of matters pertaining to the 
welfare of the Society and to the de- 
velopment and activities of the geo- 
graphical sections. Those interested 
ìn local illumination devoted part of 
this evening also to an inspection of 
the various forms of store, building 
and street lighting to be seen in Chi- 
cago. On Wednesday evening a sub- 
scription banquet was held in the Flor- 


entine Room of the hotel, Louis B. 


Marks, the first president of the So- 
ciety, being presiding officer and toast- 
master. Excellent music, both vocal 
and instrumental, was supplied at the 
banquet and a very enjoyable and so- 
cable evening was spent. Informal 
toasts were responded to by Past-Presi- 
dents W. H. Gartley and E. P. Hyde, 
Secretary P. S. Millar, George H. Har- 
mes, Homer Niesz and Joseph D. 
Israel. 

Entertainment for the ladies was 
provided in the form of automobile 
rides on Monday and Tuesday after- 
noons and a theater party on Wednes- 
day afternoon. 

The session on Wednesday afternoon 
was partly devoted to the discussion 
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of a previous paper, after which a pa- 
per by Louis Bell on ‘‘Photometry at 
Very Low Intensities” was, in the ab- 
sence of the author, abstracted by E. 


P. Hyde. 
PHOTOMETRY AT LOW INTENSITIES. 


The difficulties encountered when attempt- 
ing photometry at illuminations of less than 
one meter-candle led the author to study 
photometric conditions in faint light. Fech- 
ner’s fraction, representing the sensibility 
of the eye to light or the ratio of the least 
amount of change in radiation which is per- 
ceptible to the total radiation, is generally 
considered to increase very rapidly at low 
illumination. Curves are given from the 
work of Charpentiear and Piper supporting 
this relation and showing the great increase 
in the sensibility of the eye with the time 
allowed for adaptation. After the first ten 
minutes of adaptation the sensibility in- 
creases at a very rapid rate up to forty- 
five minutes, the least increase in many 
observations being 1400 times the initial 
value. The author found results similar 
to previous observers for Fechner’s frac- 
tion, except that when the adaptation of the 
eye was permitted, the values were found 
to remain constant even for illuminations 
down to a few hundredths of a meter-can- 
dle. How much further down toward the 
threshold vision the fraction holds to a 
uniform vaiue, can be told only by push- 
ing dark adaptation as nearly to the limit 
as practicable. Practically this point 
is of importance in showing the im- 
perative necessity of care and good adapta- 
tion when photometry at low intensities is 
undertaken. No acuity observations were 
attempted, but the conditions of vision were 
such as to indicate much greater acuity 
than with the unadapted eye. Burch found 
that with very prolonged adaptation the 
color sense returned, so that color percep- 
tion could be carried down to the very 
threshold of vision. 


P. W. Cobb opened the discussion. 
He considered Dr. Bell’s observations 
at low intensities remarkable, inasmuch 
as they are in disagreement with what 
has usually been accepted. 

S. W. Ashe spoke of the problem 
which arises where colors have to be 
compared at low intensities. Three in- 
fluences have to be considered in com- 
parisons at low intensities, adaptation, 
glare and fatigue. Fatigue has not 
been considered by Dr. Bell. It is es- 
pecially influential when eye pieces are 
used in the apparatus. 

H. E. Ives referred to the critical 
frequency in the use of a flicker photo- 
meter. This critical frequency depends 
upon intensity and color, each color 
giving a linear relation down to about 
two meter-candles. Below this the red 
line continues straight, whereas with 
blue light the line becomes horizontal, 
indicating an Infinite value for Fech- 
ner’s fraction. This is the same intens- 
ity at which color perception is lost. It 
may, therefore, be that color percep- 
tion can be used as a criterion of when 
readings should be taken with a flicker 
photometer. He had not tried taking 
readings after adaptation. 
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E. P. Hyde raised the question as to 

what adaptation was desirable in work 
at ordinary intensities. He favored 
adaptation to the same intensity as that 
to be observed. He suggested a study 
of Fechner’s law at ordinary intensi- 
ties with adaptation to various condi- 
tions. 
At this point, L. D. Marks made a 
report for the Committee on Revision 
of the Constitution. A number of 
amendments were suggested, one rais- 
ing the number of managers for each 
section from two to five. 

The next paper was entitled ‘‘The 
Effectiveness of Light as Influenced by 
Systems and Surroundings,” by J. R. 
Cravath. As the discussion on this pa- 
per could not be concluded at this ses- 
sion, it was continued at the session 
on Thursday morning 


THE EFFECTIVENESS OF LIGHT. 


Tests were carried out with twelve sub- 
jects in a room about twenty feet square 
and ten feet high, without windows. The 
ceiling and walls were plastered with a 
light cream tint. The floor was reddish 
brown. Electric lights were mounted on 
the ceiling, one in the center and one in 
each quarter, and the brightness was con- 
trolled by a rheostat in series. Illumina- 
tion measurements were made on a hori- 
zontal plane thirty inches above the floor 
with a Sharp-Millar photometer. Tests were 
made with direct and indirect illumination, 
with a single lamp overhead and several in 
front of the subject. In every case the in- 
tensity was adjusted until the subject could 
just read without discomfort, and until the 
illumination was ample. More illumination 
was required with localized lighting and 
dark surroundings than with diffused light- 
ing and light surroundings. The author 
believes the explanation of the results ob- 
tained is in the glare from the paper. The 
paper used to read from is one notably free 
from glare. As a general rule the older 
the subject, the higher the illumination re 
quired. The general conclusions are that 
the diffuse character of the light falling on 
the work has more influence on comfort in 
seeing and required illumination than has 
the brightness of the surroundings. 


A. J. Sweet considered the results 
suggestive rather than conclusive. Re- 
sults depending upon individual judg- 
ment are usually not coneordant, but 
these are satisfactorily consistent. The 
conditions of experiment could have 
been very much improved by limiting 
the variables in each series to that un- 
der consideration. He spoke at some 
length of the conclusions to be drawn 
from the tests; while these were some- 
what different from the author’s, they 
indicated that greater illumination was 
needed with a concentrated source. 
The effect of specular reflection of the 
paper enters not only as glare, but 
by lessening the amount of diffused 
hight available for vision, 

S. W. Ashe called attention to the 
fact that visual acuity depends upon a 
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number of factors, such as adaptation, 
fatigue, color, physical condition and 
distance of object. If these other con- 
ditions could be entirely controlled 
there should be no difference in the 
amount of illumination required on ac- 
count of the source from which it came. 

A. J. Marshall thought the question 
resolved itself into one of fatigue of 
the subject and spoke of some tests 
which he intended to carry out with 
school children upon this basis. 

Albert Scheible called attention to 
the work of Graz in which measure- 
ments were made of the amount of 
illumination which was just sufficient 
and on the surplus which was necessary 
in order to avoid fatigue. The latter 
was found to be twenty-five times as 
great as the former. ` 

F. J. Pearson, who was one of the 
subjects in the test, spoke of the great 
latitude of individual judgment which 
entered into the matter and expressed 
the opinion that each subject should be 
tested for visual acuity. 

E. L. Elliott brought up a number of 
matters bearing on the question and 
called attention to the small amount 
of work which had been done in solv- 
ing this problem. He mentioned some 
factory tests in which the unanimous 
decision of 200 workers favored indi- 
rect illumination. Indirect lighting is 
not without shadows. He considered 
it best to imitate daylight as far as 
possible in artificial illumination. 

A. M. Cleveland, answering a ques- 
tion by Mr. Rose, stated that the in- 
tensity of illumination and other con- 
ditions of trial were not the same in 
the factory tests mentioned by Mr. El- 
liott. 

F. L. Godinez spoke of the effect of 
age and the range of accommodation 
in the subject. These would be likely 
to cause variations similar to those ob- 
tained hy Mr. Cravath. This paper 
puts everything upon a foot-candle 
basis, entirely ignoring the physiologi- 
eal and psychological influences. 

Louis B. Marks called attention to 
the fact that the author did not claim 
that indirect lighing was the best for 
all purposes. He, however, was not 
convinced as to the conclusions stat- 
ed. Suitable illumination depends up- 
on the physical condition of a subject. 
He thought that the changing color 
involved in the adjustment of the lamp 
might have some influence on the re- 
sults. He did not think it was fair to 


compare the latest type of indirect 
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lighting with unsuitable forms of di- 
rect lighting. The author had used 
clear glass bulbs exposed and clear- 
glass reflectors, so that the direct sys- 
tem was not well designed. He had 
tried the effect in the same room by 
putting handkerchiefs over the clear 
bulbs and had found that this entire- 
ly removed the glare and produced 
conditions just as satisfactory as with 
indirect lighting. To his mind the re- 
sults showed conclusively that tables 
of required illumination are likely to 
be very misleading unless all the con- 
ditions are carefully stated. 

P. S. Millar did not think that the 
conclusions stated were supported by 
the experiments, especially with re- 
spect to the effect to light and dark 
surroundings upon the intensity of the 
illumination required. The walls were 
brighter with the direct than with the 
indirect lighting and no measurements 
had been made upon the brightness of 
the surroundings. He thought diffu- 
sion of the light was an important 
point to be considered and the work 
was valuable in calling attention to the 
glare which might be occasioned by 
calendered paper. The best means for 
obtaining diffusion were not indicated 
by these experiments. 

Bassett Jones Jr., sent a written 
communication in which he stated that 
the test did not decide either for or 
against indirect lighting, the only 
point demonstrated being that glare 
must be avoided. He regretted that 
suitable local lighting had not been 
tried and felt sure that if it had been 
tried the conclusions would be modi- 
fied. Neither direct nor indirect light- 
ing is always wise, but a combination 
of the two should be effected, depend- 
ing upon the particular conditions to 
be fulfilled. He described an installa- 
tion in a banking office where experi- 
ments had been tried which demon- 
strated that the best results could on- 
ly be secured by a proper proportion 
of diffused and direct lighting. Day- 
light is direct and we should endeavor 
to imitate it by having a surface source 
somewhat similar to our windows. 

Norman Macbeth inquired as to the 
range of the readings with any one 
individual. 

J. R. Cravath, in closing the discus- 
sion, agreed that the tests were rough 
and the results indicative rather than 
exact. Those who had criticized him 
for not separating the different fac- 
tors involved seemed to lose sight of 
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the fact that diffusion and dark sur- 
roundings do not go together in prac- 
tice. He thought that fatigue should 
be considered, but there had been no 
definite trend in the observations, 
which were continued over one and 
one-half hours. The range of readings 
had been mostly within twenty-five per 
cent of the averages and the subjects 
had shown very definite ideas as to 
the amount of illumination required. 
He pointed out that diffusion secured 
by the handkerchief of Mr. Marks cut 
down the efficiency to a lower point 
than that of the indirect lighting. He 
was glad to see that the other speakers 
had at least agreed with him as to the 
importance of diffusion and he called 
attention to the fact that the most 
comfortable light for reading is that 
obtained outdoors upon a cloudy day. 

The first paper to be presented at 
the session on Thursday, following the 
close of the discussion on the previous 
paper, was one by H. E. Ives and M. 
Luckiesh, entitled ‘‘The Distribution 
of Luminosity in Nature.’’ The paper 
was abstracted by Dr. Ives. 


THE DISTRIBUTION OF LUMINOSITY IN 
NATURE. 


The distribution of luminosity has been 
studied by means of photographic plates 
whose sensitiveness to lights of different 
color has been made similar to that of the 
eye by superposing a screen having the 
proper absorption. It is thus found pos- 
sible to obtain a curve representing the 
sensibility of the plate at different wave 
lengths which almost exactly duplicates a 
similar curve for the eye. Such plates were 
exposed to various landscapes and street 
ecenes, and the intensity of the illumination 
reaching the camera from different angles 
was méasured by the density of the plate. 
Two exposures were made, one in the cus- 
tomary way, the second with a cylinder of 
glass placed before the lens. This cylin- 
drical lens threw the focus out horizontally, 
but not vertically, the result being to aver- 
age the vertical distribution of brightness. 
Curves have been plotted for eight cases 
showing the amount of light which will en- 
ter the eye from different vertical zones 
and these plots have been compared with 
the general impression of the view made 
upon the observer as regards comfort and 
pleasure given. The authors conclude that 
the eye tolerates greater brightness above 
the horizontal than below. The presence 
of large areas of uniform high brightness 
are an unpleasant feature. Pleasing land- 
scapes are those with a preponderance of 
brightness in the sky and the foreground 
showing marked varieties of light and 
shade. Measurements of the illumination 
made at the same time showed that blue 
sky gives about 0.2 candle per square inch, 
a cumulous cloud 10.4 candles per square 
inch. On a dark, overcast day the bright- 
ness of the sky fell to 0.1 candle per square 
inch. The cement pavement in sunlight 
gave 6.0 candles per square inch. The ra- 
tio between the brightest and darkest point 
of the average distribution in the most var- 
ied landscape is about twenty to one. 


G. H. Stickney and Norman Macbeth 
both spoke in appreciation of the work 
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done. The effects which are pleasing 
to the observer are hard to analyze 
and it is very desirable to get more 
detailed measurements which will per- 
mit closer analysis, such as the illumi- 
nation on horizontal, vertical and in- 
clined planes and measurements of the 
brightness of walls, ceilings, ete. 

A. J. Marshall made an appeal in 
favor of the standpoint of the arehi- 
tect on this question. 

A paper on ‘‘The Law of Conserva- 
tion as Applied to Illuminating Caleu- 
lations’’ was then presented by A. S. 
McAllister of New York City. 


ILLUMINATING CALCULATIONS, 


In this paper Dr. McAllister develops 
some simple methods of calculating illumi- 
nation that are based on the law of con- 
servation of light, that is, the flux produced 
by a source is neither increased nor de- 
creased until utilized for illumination, when 
it is transformed according to the well 
established laws of nature. He first shows 
that the flux integrated over any selected 
area depends solely upon the solid angle 
subtended by the area and the intensity of 
the candlepower in the direction selected 
and that it is entirely independent of the 
shape or size of the inclosing surface and 
of the position of the light-source within it. 
When dealing with surface lighting sources 
the illumination at any chosen point is fully 
defined when the emitting density of the 
source and the solid angle subtended by 
the source are known, From these prin- 
ciples are evolved some simple relations for 
the flux from surface line, plane surface, 
spherical surface and plane circular sources. 
For instance, in the case of a sphere with 
the light coming from the upper half of its 
surface, it is shown that the lower hemi- 
sphere is uniformly illuminated with a 
density one-half of that of the upper radiat- 
ing area. By means of a system of equilux 
spheres a simple method is obtained for de- 
termining the illumination from a plane cir- 
cular source to any horizontal or vertical 
Plane. Although the effect of reflection in 
this absorption-of-light method is ignored, 
it can easily be taken account of. 


_ The discussion was opened by W. E. 
Barrows, Jr., who emphasized many of 
the valuable conclusions that had been 
brought out in the paper. These would 
doubtless be of great service in aiding 
and simplifying illuminating calcula- 
tions. The method that Dr. McAllister 
had used shows the value of using the 
lumen in calculations of this character. 

M. G. Lloyd spoke in appreciation of 
the method given by the author, but 
deprecated the use of the term ‘‘law of 
conservation” in connection with light 
flux. In the sense in which conserva- 
tion is applied to matter and energy, 
light is not conserved, since it can be 
destroyed, and ceases to exist as light. 

Dr. McAllister replied to the argu- 
ments that had been presented. He ex- 
plained some points that had been per- 
haps misunderstood by the previous 
speakers and showed their application. 
Respecting the use of the term “‘law 
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of conservation’’ as the basis of ‘his 
method, he felt that it was as appropri- 
ate to refer to it in this way as in any 
other place where the law of conserva- 
tion 1s recognized in science. 

E. L. Elliott, of New York City, then 
presented his paper entitled ‘‘A Ré- 
sumé of Legislative Exactments on Tl- 
lumination.”’ 


LEGISLATION ON ILLUMINATION, 


In the opening of his paper Mr. Elliott 
shows that the propriety of legislation aim- 
ing to protect the health and physical wel- 
fare of the citizens, and particularly those 
engaged in manual labor, is universally 
recognized. It is eminently fitting, there- 
fore, that laws should be enacted requiring 
at least certain minimum degrees of illumi- 
nation in factories. In this country two 
agencies exist for actively stimulating such 
legislaticn; these are the American Associa- 
tion for Labor Legislation and the American 
Association for the Conservation of Vision. 
The author does not believe that the Illu- 
minating Engineering Society can appropri- 
ately take an active part in such a move- 
ment. In this country there are but eleven 
states that have any laws referring to fac- 
tory lighting and their requirements are in 
no case sufficiently specific to make them of 
practical value. In several European coun- 
tries, especially Holland, the regulations 
are a little more exact. The French Gov- 
ernment has arranged for an investigation 


of the subject by a technical committee. In. 


order to carry out any specific legislative 
requirements, a portable, simple, inexpen- 
sive and yet fairly accurate illuminometer 
must be available for the use of factory in- 
spectors of ordinary training. Another way 
to secure improvement in factory lighting. 
aside from legislation, is by active co-opera- 
tion of organized labor. Strikes have been 
called in order to secure more sanitary shop 
conditions and in New York City a board 
of sanitary control, which includes an illu- 
minating engineer, has made an inspection 
of some 1,200 Manhattan shops, as a result 
of which a code of regulations including 
lighting has been drawn up to serve as a 
standard that shop conditions must come 
up in order to avoid labor strife. 


‘The discussion was opened by E. C. 
Crittenden, of Washington, D. C., who 
questioned whether an inexperienced 
observer could make _ illuminometer 
measurements closer than within ten or 
fifteen per cent. In fact, he felt that it 
will need an experienced, or even ex- 
pert observer. He thought that if, in- 
stead of emphasizing the damage to 
eyesight which results from unsatisfac- 
tory industrial lighting, it were shown 
that good lighting pays.as an indus- 
trial proposition, as much would he ac- 
complished as by more or less drastic 
legislation. 

A. J. Marshall expressed the opinion 
that a rough instrument would be a 
valuable aid to any inspector even 
though its results were rather approxi- 
mate. If his report based on a test of 
the conditions prevailing showed that 
the lighting was inadequate and any 
controversy was raised in regard to it, 
a more refined test by an expert could 
readily be made. 
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G. H. Stickney felt that legislation 
of this character was bound to come 
but it had better be brought about 
slowly because if the movement was 
too sudden and general improperly con- 
sidered laws would doubtless result. 

J. R. Cravath also advised against 
rash action because it would require 
careful consideration to determine just 
what should be specified in a law on 
the subject. | | 

W. Talbot, of Cleveland, said he had 
just come from an important gathering 
in Kansas City, as the result of which 
action was being brought to bear an 
the various manufacturers’ associations 
throughout the country urging them to 
establish committees to promote the 
conservation of all human energies in 
factories. The state factory inspectors 
whom he had come in contact with gen- 
erally impressed him as being very 
earnest in their work and of a highly 
intelligent class. They could, there- 
fore, be depended upon to carry out 
reasonable regulations. Dr. Talbot 
found that the incandescent-lamp fac- 
tories have far from ideal lighting con- 


ditions, there being a prevalence of al- 


together too much light in a great 
many of them. 

M. G. Lloyd urged that glare from 
automobile headlights should be avoid- 
ed by directing the reflectors below the 
horizontal. While some municipalities 
have passed ordinances on this subject, 
they are seldom enforced. Members of 
the Society should lend their influence 
against this very objectionable form of 
glare. E 
G. H. Stickney cited a case of a lamp 
factory in which the operators made no 
complaint whatever on account of there 
being too much light. In fact, they 
seemed to be unaware that this might 
really be an evil. 

E. L. Elliott closed the discussion by 
defending his statement of the possible 
accuracy that might be obtained with 
a portable instrument, such as he had 
described in his paper. The inspectors 
would doubtless soon become quite ex- 
pert in its use and be enabled to get 
quite accurate relative results. He did 
not think that it was necessary to ap- 
peal to the manufacturers to improve 
their lighting because it would neces- 
sarily pay them to do it, since it 
could easily be shown that legislation 
would by no means be burdensome. to 
them even if its sole aim was the con- 
servation of vision. He did not think 
that it would be at all diffieult to make 
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legislation quite definite, at least suffi- 
ciently SO to specify minimum illumi- 
nation for various conditions and thus 
overcome the most serious difficulty re- 
sulting from insufficient light. Another 
aspect of the question is the very close 
relation between industrial accidents 
and insufficient light. This is ‘clearly 
shown by the relative preponderance of 
accidents during the dark winter 
months, it having been shown in many 


Statistics that these are most numerous 
in December. 


A paper by Frank B. Rae, Jr., enti- 
tled ‘‘Illumination or Equipment?’ 


was then read, in the absence of the 
author, by A. J. Marshall. 


ILLUMINATION OR EQUIPMENT? 


Mr. Rae makes a strong plea in this 
paper for the compilation by the Society 
of readily usable scientific data on illumina- 
tion. There is a great gap between those 
selling gas, electricity or lighting equip- 
ment and the customer who wishes to buy 
illumination. The salesman wishes to sup- 
ply the demand for illumination, but does 
not have available data of an impartial, re- 
liable or usable nature. For instance, there 
is need for a color chart, so that the divid- 
ing lines between light, medium and dark 
walls may be clearly known. The author 
wrote a series of articles for many trade 
papers to stimulate a demand for better in- 
dustrial lighting and incidentally to exploit 
certain types of lamps and reflectors. Three- 
fourths of the facts and figures cited therein 
were deductions from the author’s owr 
crude observations, because of the lack ef 
other dependable data. The reason for this 
gap seemed to be the attitude of illuminat- 
ing engineers, like other professions, in get- 
ting further and further from the public 
and discussing engineering ror its own 
sake rather than for the general welfare. 

The discussion was opened by A. J. 
Marshall, who took issue with the 
author on almost every point that he 
raised in the paper. He felt that the 
Iluminating Engineering Society had 
either collectively or through its indi- 
vidual members developed a strong 
movement for better lighting. It had 
supplied much valuable data and infor- 
mation for the use of those who can 
make appropriate use of it. The sales- 
men and commercial interests in the 
hghting industry should join the So- 
ciety and get in closer touch with this 
work. The Society is continually trying 
to simplify illumination data and it only 
needs co-operation with it in order to 
avail one’s self of this fund of infor- 
mation. 

Norman Maebeth thought that Mr. 
Rae had doubtless profited very much 
from the work of this Society, whether 
he was conscious of it or not. It was 
making every effort to supply just that 
sort of information that Mr. Rae was 
secking and it was available in its pub- 
ications for him or anyone else. 
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E. L. Elliott felt too that the work 
of the Society is resulting more and 


more in the development of simple - 


methods. It is well known that the 


clearest and most simple text books re- 
lating to scientific topics are never 
written by a novice. 


This closed the program of papers 
and discussions. | 

A. J. Marshall presented resolutions 
of condolence bearing on the recent 
death of L. A. Hopton, of New York, 
who had been a very earnest and faith- 
ful worker in the interests of the Soci- 
ety. 

G. H. Stickney presented resolutions 
of thanks to the Chicago Section, the 
convention committees and to all those 
who had been instrumental in making 
the convention the great success that 
it was, and in showing such great hos- 
pitality to the members from the other 
sections of the Séciety. 

The convention then adjourned. 

~~» 
' American Peat Resources Remain 
Latent. 

The great peat deposits of the 
United States seem destined to remain 
an undeveloped resource, at least for 
some time to come, not through any 
effort at conservation, but because of 
ignorance of their practical value. Ac- 
cording to Charles A. Davis, in an ad- 
vance chapter on the production of 
peat from Mineral Resources of the 
United States, for 1910, which is issued 
by the United States Geological Sur- 
vey, noteworthy progress was made in 
1910 in the production of peat fuel in 
other countries than the United States, 
not only in the quantity actually mar- 
keted, but also in the methods of pro- 
duction and utilization. In this coun- 
try, however, although it is generally 
known that there are large quantities 
of material good for fuel in the peat 
bogs and swamps of the northern and 
eastern parts of the country, but little 
progress has been made in developing 
this resource on a commercial scale. 

In commenting on the growing use 
of peat in Europe, Mr. Davis refers to 
its value as a gas source, the resulting 
producer gas having a recognized high 
value for fuel and power. In a recently 
perfected gas producer it has been 
found that in converting peat contain- 
ing a good percentage of nitrogen into 
gas a large amount of ammonia, great- 
ly valued as a fertilizer, can be ob- 
tained as a by-product. Mr. Davis 
quotes from a report which shows that 
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where gas-producer plants using peat 
are carefully managed, so great are the 
profits obtainable that it is often pos- 
sible, while taking no credit whatever 
for the value of the power gas, to ob- 
tain as much as 100 per cent profit 
from sulphate of ammonia alone, after 
making proper allowance for the cost 
of digging the peat, bringing it to the 
plant, and for labor, stores, capital, 
shares, etc. Indeed, with peats com- 
paratively poor in nitrogen, it is pos- 
sible in many cases to produce the gas 
for nothing, the cost of power being 
then merely that of operating the gas 
engines, together with capital charges 
on the same. 

Although these claims may be some- 
what optimistic, says Mr. Davis, it is 
clear that if each ton of theoretically 
dry peat gasified yields from 75,000 to 
90,000 cubic feet of producer gas, the 
calorific value of which is from 129 to 
135 British thermal units per cubic 
foot, and also gives 200 pounds of sul- 
phate of ammonia as a by-product, the 
operation of a plant consuming ten 
tons of dry peat fuel a day would pro- 
duce a ton of the ammonia salt. The 
price of sulphate of ammonia has for 
some years remained very uniform at 
about $60 per ton in spite of enormous- 
ly increased production. 

This process, which is of practical 
application in the United States, Mr. 
Davis believes, should be investigated 
carefully by owners of American peat 
lands, many of which are very rich 
in nitrogen, some Government analyses 
showing as high as 3.39 per cent of 
combined nitrogen. Peat consumption 
of all kinds in the United States in 
1910 amounted to only $182,147. 

a a 

Resistance at Low Temperatures. 

While it has been shown by H. Kam- 
erlingh Onnes that the resistance of 
mercury and other pure metals ap- 
proaches zero at very low temperatures, 
(see ELECTRICAL REVIEW AND WESTERN 
ELECTRICIAN for June 24 and July 1), it 
has been found that the alloy constan- 
tine changes but little when the temper- 
ature falls to that of liquid helium, 4.3 
degrees absolute. 

More recent measurements of mercury 
by the Kohlrausch method of overlap- 
ping shunts shows that a still lower lim- 
it can be fixed for the resistance than 
formerly. At 3.0 degrees absolute (Kel- 
vin scale) the resistance of the specimen 
was only 0.0000001 as great as at zero 
degrees centigrade. 


October 7, 1911 


NEW ENGLAND SECTION OF THE 
NATIONAL ELECTRIC LIGHT 
ASSOCIATION. 


CONVENTION AT BRETTON WOODS, SEPTEM- 
BER 27 To 29. 


The third fall convention of the New 
England Section, National Electric 
Light Association, assembled at the 
Mount Washington Hotel, Bretton 
Woods, N. H., Wednesday evening, 
September 27, delegates arriving by 
special train and automobiles. 

An informal reception was held that 
evening, followed by dancing in the 
beautiful ballroom of the hotel. 

Thursday morning the first technical 
session was called to order by Presi- 
dent H. T. Sands. 

The reports of the secretary and 
treasurer were read, and then Presi- 
dent Sands gave his address, in which 
he emphasized the cooperation of mem- 
bers in regard to the rate question, as 
the question of rates is one of the most 
important which confronts us today 
and it is believed that this Association 
can render no better service to its mem- 
bers than by a careful and comprehen- 
sive study of the rate question. 

The paper on ‘‘Synchronous Con- 
densers,’’ by C. T. Mosman, was read 
and discussed at length. 


SYNCHRONOUS CONDENSERS. 

Mr. Mosman’s paper opens with a clear 
discussion of the meaning of power-factor, 
energy current, reactive or “wattless” cur- 
rent, etc., and by the aid of diagrams it ia 
shown how leading and lagging reactive 
Currents tend to. mutual elimination and 
consequent raising of the power-factor. The 
disadvantages of low power-factor are: In- 
creased losses in lines and apparatus; 
Poorer regulation and wasted capacity in 
lines and apparatus: wasted capacity in the 
exciting system: discrepancy between the 
Capacity of the generator and its prime 
mover. A reasonable investment solely for 
the purpose of raising the power-factor of 
the system is clearly justifiable and the 
PoWer-factor should be improved at as near 
the point as Possible where the low power- 
factor load is located. An over-excited 
Synchronous motor serves excellently to 
Talse the poWer-factor by supplying excita- 
tion to the System. If the motor does no 
mechanical work, but is used primarily to 
raise the power-factor, it becomes a syn- 
chronous condenser. Mr. Mosman gives 
Several simple methods — of determining 
the size of synchronous motor or condenser 
needed to raise the power-factor a certain 
amount under various conditions. If an op- 
Portunity exists for installing synchronous 
motors for both mechanical power and 
Dower-factor correction, these should be 
used wherever Possible; otherwise syn- 
chronoug Condensers should be installed 
out on the feeders, thus securing equally 
effective compensating advantages, but at 
greater Outlay, because no mechanical 
work is done and therefore no direct reve- 
hue obtained. Under some conditions it 
will pay even to install synchronous con- 
densers in the power house. The paper is 
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concluded by brief reference to several in- 
stallations of synchronous condensers for 
power-factor correction. Data are given to 
show how effective these were for their 
purpose. 


In the afternoon a special train con- 
veyed about 130 members of the New 
England Section to the summit of 
Mount Washington, which trip was 
greatly enjoyed, as the clouds of early 
morning blew over and enabled the 
members to get a fine view from the 
highest peak in the Presidential Range. 

A banquet was enjoyed Thursday 
evening by 227 people attending the 
convention. The guests of honor at the 
head table were Governor Bass of New 
Hampshire, who spoke on the public 
utilities commission, and T. Commer- 
ford Martin, secretary of the National 
Electric Light Association, of New 
York City, who gave an interesting 
talk on his recent trip to Seattle and 
the formation of geographic and com- 
pany sections while on this trip 
through the Northwest. Mr. Martin 
extended a cordial invitation to attend 
the Seattle convention of the National 
Electric Light Association, next June. 

Friday morning three papers were 
read and discussed. The first was ‘‘The 
National Electrice Light Association 
System of Accounting as Applied to 
Small Plants,’’ by H. A. Gidney. 


ACCOUNTING IN SMALL PLANTS. 


This paper discusses the system of ac- 
counting as adopted by the National Elec- 
tric Light Association and urges that all 
companies, not already doing so, adopt it. 
It is pointed out that the standard classi- 
fication of accounts is drawn up on broad 
lines in order that it may be adapted to 
the needs of all electric companies, large 
and small. It is not intended that the 
standard system should be used in its 
entirety if local conditions do not war- 
rant it, but the system should be adopted 
as the basis of an accounting system. The 
paper discussed the principal features com- 
prising the system and points out how 
various special accounts can be modified or 
combined as requirements dictate. In con- 
clusion the paper gives the following rea- 
sons why the standard system should be 
adopted: (1.) The standard classification 
of accounts is sound in principle and prac- 
tical in scope. (2.) It has been tried out 
by a large number of companies throughout 
the United States and been found to meet 
their requirements satisfactorily. (3.) By 
its adoption you will be able to make in- 
telligent comparison with results obtained 
by other companies using the standard sys- 
tem. 


“The New Wire-Type Tungsten 
Lamp,’’ by B. F. Fisher, Jr., was then 


read. 
WIRE-TYPE TUNGSTEN LAMP. 

The methods of preparing tungsten for 
use in incandescent lamps is described, the 
final processes in the two usual commercial 
methods consisting in either drawing out 
the tungsten into wire or in sintering the 
paste which has been passed through a die. 
The drawn-wire has an enormous tensile 
strength, but tests made upon lamp fila- 
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ments both in new lamps and in those 
which have been burning for 400 hours 
show that the strength of such filaments is 
about the same as that of sintered fila- 
ments under the same conditions. The 
electrical characteristics of both kinds of 
filaments is approximately the same so far 
as their resistance and ability to withstand 
high temperature are concerned. The wire- 
type lamp is one using the tungsten fila- 
ment in one continuous length, the fila- 
ment being wound on supporting anchors 
in such a manner that it has some freedom 
of movement and is connected to the lead- 
ing-in wires by flexible joints. The filament 
is wrapped around the leading-in wire in 
a manner to obtain the flexibility of a coil- 
ed spring. These lamps can be packed in 
the same manner as carbon lamps, in cor- 
rugated strawboard, with the exception that 
an outer layer of hay or straw is put 
around the exterior of the box. These 
lamps have recently been used in trolley- 
car service and have given vear vatiafac- 
tory results. Tables are given egmparing 
the performance of the wira-type lamp 
with that of the carbon ana metallized fila- 
ment lamps, and also giving figures for the 
cost of renewals and the cost of energy 
consumed in the different types under vari- 
ous conditions and use. It is shown that 
tungsten lamps can be burned at an ef- 
ficiency higher than that of carbon lamps 
and still keep the cost of renewals at a 
lower figure. Even when burned at nor 
mal efficiency the cost of current for the 
same amount of light is so much reduced 
that the total cost of operation including 
renewals is also less. 


‘The Development and Application 
of Electricity to Domestic Uses,’’ by 
W. H. Voice, was the last Paper on the 
program. 


DOMESTIC APPLICATION OF ELECTRICITY, 


The early history of the domestic use of 
electricity is briefly reviewed in this paper. 
It is explained that the limited use of 
electricity for domestic purposes in the 
past has been due to the tardy introduc- 
tion of suitable electric devices, to the 
prejudice fostered by the unsatisfactory life 
of the apparatus manufactured in the early 
stages of the art and to the excessive rate 
charged by most central stations. Within the 
past two or three years all of these draw- 
backs have been overcome. A marked im- 
provement in the design and durability of 
electric cooking apparatus has been made 
and manufacturers are now guaranteeing 
their apparatus for two and three years. 
The paper points out that a more recent 
obstacle to the Teally successful installa- 
tion of the larger heating and cooking de- 
vices has proved to be the inadequate 
carrying capacity of the interior wiring of 
most residences, and in many instances the 
extra expense of the necessary extra wir- 
ing added to the first cost of the electric 
range or other apparatus has caused even 
those who were favorably inclined towards 
a more general use of electricity, to defer 
the adoption of electric cooking. This diffi- 
culty should be overcome by co-operation 
with contractors and architects. The ad- 
vantages of electric “fireless” cookers are 
pointed out. The success obtained thus 
far justifies the statement that a new epoch 
in the more genera] use of electricity is at 
hand. The principal benefit to be derived 
by the central Station is the extremely 
small maximum demand and the use of cur- 
rent for practically twenty-four hours per 
day by each customer, resulting in an ideal 
load-factor. In order to popularize this 
Service and put it upon a basis that will 
compare favorably with the cost of ordi- 
nary methods of producing practically the 
same results the net rate cannot exceed 
two cents per kilowatt-hour, and would 
prove profitable at less. s 
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Association of Edison Illuminating Companies. 


Vol. 59—-No. 15 


Twenty-Seventh Annual Meeting at Spring Lake, N. J., September ro, 20 and 21. 


In his opening address at the twenty- 
Seventh annual meeting and thirty-sec- 
ond convention of the Association of 
Edison Illuminating Companies Presi- 
dent Thomas E. Murray gave a résumé 
of the central-station art, present prac- 
tice and the advances made to date. 
Dividing his paper into several sec- 
tions, he took up each subject in turn, 
classified as follows: buildings, boilers 
and accessories, engines and turbines, 
switchboard, cost of operation. The 
address was well received and, as 
usual, a committee was appointed, con- 
sisting of Messrs. Edgar, McCall and 
Freeman, to consider the same. 

The report of the Executive Commit- 
tee called particular attention to the 
non-use of the name ‘‘Edison’’ in con- 
nection with the newer types of incan- 
descent lamps. They had written on 
the subject to the lamp manufacturers, 
who promised to co-operate in promot- 
ing its use and will hereafter use it 


in their advertising matter. A large 


oil painting of Thomas A. Edison was 
also shown, subscriptions to pay for 
which were solicited. It is intended 
to place it in a permanent exhibition 
where it will do honor to the illus- 
trious inventor. The Eastern Pennsy]- 
vania Light & Power Company was 
recommended for membership. 


REPORT OF COMMITTEE ON METERS. 


The report of the committee was pre- 
sented by J. W. Cowles, the chairman. It 
contained a great amount of matter and illus- 
trations held over from the previous year’s 
report. During the past year the work of 
the committee has been devoted principally 
to an examination of the new meters put on 
the market by the various manufacturing 
companies. They describe and give the re- 
sults of tests on the General Electric type 
I-10 meter; the Westinghouse type OA; the 
Fort Wayne type K-4; the Sangamo type 
H: Columbia type “High Torque’; Willis 
“Straight-Line’ meter, Chamberlain & 
Hookham meters, both alternating and di- 
rect-current. Lantern slides added to the 
usefulness of the report, and market prices 
were given showing the downward tendency 
of this feature. The three-dial meter was 
criticised as not acceptable to some com- 
panies. 


In the diseussion which followed the 
innovation of mentioning the manufac- 
turers’ names was commended. Also 
the three-dial feature was defended on 
the ground of elimination of unneces- 
sary parts to meet the demand for a 
cheaper instrument. One hundred 
days’ constant use would be required 
to complete the eyele of registration, 


which is ample to avoid any complica- 
tions in reading. 


In behalf of the manufacturers a 
plea was made for a uniform request 
on the part of the companies for a 
specific statement of those features 
which must be embodied in the desired 
meter. So much contradiction has been 
encountered by them from different 
sources as to the desirability of this 
or that feature that they are in a quan- 
dary 1n their efforts to please. 

The paper on ‘‘The Accuracy of 
Meter-Testing Methods,’’ by Burleigh 


Currier and Joseph B. Seaman, was 
then presented. 


METER-TESTING METHODS. 

Following an elaboration of the custom- 
ary equipment of testing laboratories, a de- 
scription is given of the “Philadelphia Elec- 
tric Method.” This makes use of what is 
called an Errometer, a device invented and 
built by the authors, which tends to do 
away with the sources of error prevalent in 
meter testing. It was designed essentially 
as a one-man method, thus conducing to 
economy. The subject is gone into very 
fully, with tables of tests. comparisons and 


illustrations of the instruments, recording 
mechanisms, etc. 


Several members who had made an 
examination of the apparatus and 
method commended it highly. An in- 
vitation was extended to all to make a 
visit to Philadelphia and inspect the 
instrument. 

Louis A. Ferguson then presented a 
paper entitled ‘‘Effect of Width of 
Maximum Demand on Rate Making.’’ 


WIDTH, OF MAXIMUM DEMAND. 


The author shows that if the central] sta- 
tions expect to obtain the large business for 
which they are striving, a more generous 


treatment in the application of the maxi- | 


mum-demand rating is necessary.* The pos- 
sibility of the large prospective consumer 
installing his own isolated plant does not 
seem to completely down, and it is, there- 
fore, highly important that schedules for the 
supply of large business should be carefully 
prepared to meet competitive conditions 
which are being continually presented. These 
schedules should take into consideration the 
hour’s use or load-factor of the business, 
otherwise the central station will obtain the 
unprofitable short-hour business and lose 


. that most to be desired. long-hour profitable 


business. There is much confusion and a 


variety of opinion as to what load-factor is 
and what relation exists between actual and 
nominal maximum demand. Yearly load-fac- 
tor should be used. The instrumental meth- 
ods of determining maximum demand are as 
follows: (1) the momentary swings of an 
indicating or graphic recording instrument; 
(2) the current required to produce a given 
heating effect. as in a Wright demand in- 
dicator; (3) the watt-hour consumption or 
integrated demand during a specitied inter- 
val of time. as one minute. five minutes 
fifteen minutes, half an hour or one hour. 
The last mentioned method is now being 


used almost exclusively in the measurement 
of alternating-current power, but there is 
still a great divergence of practice as to 
the interval of time and also as to whether 
the maximum-demand charge is based on 
the highest individual peak or on an aver- 
age of several peaks, and if so, how many. 
A summary of the effects on bills as pro- 
duced by using the various durations of peak 
measurement is then given, and particular 
attention is given to railway current supply. 
While none of the differences in the three 
cases analyzed or in' most of those given 
are very large, they show conclusively that 
the width of peak should always be taken 
into account in establishing rates for elec- 
{ric service. In other words, broadening 
the peak is equivalent to lowering the price. 
The percentage difference in total income 
between the results obtained from 5-minute 
and 30-minute intervals is relatively small 
and it is much better to take care of a 
small difference of this kind by a slight 
adjustment in making the original primary 
rates than to have any possibility of the 
most important customers feeling that the 
method used is not accurate enough and 
not fair to them in all cases. As an illus- 
tration, assume that there is five-per-cent 
difference in total bill between the 5-min- 
ute and the 30-minute method. The power 
company should not feel that it is giving 
away this difference by using the 20-minute 
readings. In making up a schedule of rates 
this five per cent should be taken into con- 
sideration by making the primary enough 
higher to compensate for this difference. 
A table giving present practice in fifteen of 
the larger cities of this country shows & 
wide variation: namely. two minutes to six- 
ty minutes, for the width of the peak for 
determining the maximum demand. The 
paper closes by stating that although the 
central station should be lenient in the mat- 
ter, this paper should not be construed as 
relinquishing the advantage to the supply 
company of the diversity-factor of its vari- 
ous cunsumers, but rather the opposite, as 
statea in a former paper, in which he has 
said: “The diversity-factor is the very 
foundation rock of centralized energy sup- 
ply. It is the birthright of the central sta- 
tion. the fundamental basis of its existence. 
and its resultant value belongs to the cen- 
tral-station company.” 


The paper was discussed by Messrs. 
Lieb, Graves, F. T. Jones, Dow and 
others. 

The necessity for a better instru- 
ment or meter than is now available 
for measuring the maximum demand 
was emphasized. The fallacious meth- 
ods in vogue with some companies 
when instruments are not used, such 
as number of lamps on one floor, 
square feet of room area, number of 
rooms, cte., were severely scored and 
a plea made for uniformity. The dif- 
ference in conditions surrounding the 
water-power plant and the steam cen- 
tral station was alluded to and the 
practice at Buffalo and Niagara Falls 
cited. 

In closing the diseussion, Mr. Fer- 
guson cited special cases requiring spe- 
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cial treatment and noted a difference 
between urban and suburban trolley 


lines. 
The next paper presented was ‘‘Elec- 


trie Light Accounting from the Stand- 
point of Public-Service Commissions,” 
bv H. M. Edwards. 


ELECTRIC LIGHT ACCOUNTING. 


This was principally a criticism of some 
of the rules of Schedule A as promulgated 
by the New York Public Service Commis- 
sion. The author showed how difficult it is 
to abide by them literally. It is prescribed 
that they take effect January 1, 1909. Some 
construction or repair work which crossed 
this arbitrary line must be divided in parts 
and estimated for the several headings, 
thus introducing errors. He drew compari- 
sons between the rules of the New York, 
Wisconsin and other state commissions, 
which indicated that the former had erred 
by going too much into detail in its direc- 
tions for accounting. The paper was not 
discussed. 

William Stanley, of the General 


Electrice Company, in presenting his 
subject, ‘‘The Therma] Application of 
Electricity.’’ went interestingly into 
the subject of heat measurement and 
heat transference. 


THERMAL APPLICATION OF ELECTRICITY. 


The author explained how little heat 
energy would be actually required to per- 
form cooling operations if none were wasted 
and only so much generated as was used. 
Conservation of the heat, and a constant 
production with small energy consumption 
is, as deduced from his reasoning and ex- 
periments, the solution of the electric-cook- 
ing problem. He described a new type of 
cooking range developed under his super- 
vision wherein two heater units, one requir- 
ing 300 watts and the other 200 watts, would 
do all the cooking for a family of seven to 
ten persons. A large iron center acts as a 
storage reservoir, reaching a temperature of 
550 degrees Centigrade. This is surrounded 
by a thoroughly good insulation and con- 
tains two movable sections or plungers. For 
use these plungers were raised by hydraulic 
pressure to the top surface and there ap- 
plied to the frying pan, coffee pot and other 
utensil. Similarly with the oven, this was 
kept constantly at an ordinary roasting 
temperature. but for searing the meat or 
toasting all the 500 watts were concentrated 
for a few minutes in a coi] heater located 
inside the oven. With the use of this range 
the current is supposed to be on contin- 
uously and thus twelve kilowatt-hours per 
day would be used. Mr. Stanley expects to 
see the day when every household will be 
using this method and purchasing current 
for 1.5 cents per kilowatt-hour. He imag- 
ined a 5,000-kilowatt generator in a central 
station supplying this class of service ex- 
clusively and bringing in a revenue of $640.- 
000 per year with this rate. This assumes 
a load factor of 100 per cent. 


At the afternoon session the report 
of the Committee on Storage Batteries 
Was first heard. 


REPORT ON STORAGE BATTERIES. 


This, as usual, consisted of a handbook of 
up-to-date information on the care of and 
Operation of storage batteries in central sta- 
tions. It takes up the subject exhaustively 
under the various headings, beginning with 
a history of the storage battery and going 
through the whole list of construction. 
maintenance and repair items. The manual 
Covers sixty-four pages. It was not dis- 
cussed, 


The report of the Electrical Vehicle 
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Committee was read by F. M. Tait, 
chairman. 
ELECTRIC VEHICLES. 


Ten million dollars have been spent in the 
purchase of electric trucks and thirty million 
doliars for electric pleasure vehicles, and 
the value of electricity to charge their bat- 
teries will, at a four-cent rate, amount to 
$1,800,000 vearly. Reports from electric- 
vehicle manufacturers indicate a large in- 
crease in business over previous years, 31.3 
per cent of the vehicles now in use having 
been sold during the past year. A report 
was received from a mercantile concern 
comparing four electric cars with four gaso- 
Jine cars. While the gasoline cars gave a 
greater daily mileage when in service, their 
yearly mileage was exceeded by the electrics 
by sixty-five per cent. The report then 
analyzes the position of the central] station 
in its relation to the promotion of the use 
of electric vehicles generally and speaks of 
the undesirability of the central-station men 
experimenting on improvements in vehicle 
construction. After touching on charging 
stations, inspection and advertising, the re- 
port calls attention to the education yet to 
be accomplished before the public appre- 
ciates the value of the electric vehicle. 


Charles R. Price made the sugges- 
tion that the next report inelude in- 
formation about the storage batteries 
in such shape that the solicitor can an- 
swer derogatory remarks about them 
made by so many people who have 
heard poor reports of their perform- 
ance. 7 
A paper by Bruce Ford, of the Elec- 
tric- Storage Battery Company, was 
next presented. The title was ‘‘Elec- 
tric-Vehicle Batteries,” but, as Mr. 
Ford said, this would be a very large 
subject, and he devoted himself to 
some ‘‘special features of up-to-date 
batteries, used in up-to-date vehicles.’’ 


VEHICLE BATTERIES. 


Primary batteries have proved failures 
for vehicle purposes as have batteries hav- 
ing soluble elements, such as zinc. The goal 
sought and finally reached was the produc- 
tion of a commercial plate, which, while not 
sacrificing any of the valuable characteris- 
tics of the flat lead plate, would have a 
much greater life, together with the practi- 
cal elimination of the necessity for cleaning 
the battery during its life. The new bat- 
tery has a life claimed to be two or three 
times that of the ordinary flat-lead-plate bat- 
tery under similar conditions. The author 
states that the principal 1mprovements in 
electric vehicles have been the reduction of 
friction losses and weight, so that the same 
battery capacity will take the car a longer 
distance than of old. In referring to the 
discharging of the batteries, the statement 
is made that “The voltage will become lower 
as the rate of discharge is increased; this 
is a function of the internal resistance of 
the battery.” In hill climbing the battery 
is thus rapidly depleted and the importance 
of low internal resistance is emphasized and 
the superiority of thin-plate batteries for 
this condition shown. A plate only 15/128 
inches thick has been developed, and even 
thinner are under experiment. The manu- 
facturers feel that they have gone a long 
way toward solving the problem of a per- 
fect battery. In addition to long life, high 
efficiency and low operating cost the ulti- 
mate success of any battery in modern elec- 
tric-vehicle service must depend upon its 
ability to deliver energy at many times its 
normal rate. This is particularly the case 
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for commercial vehicles where the most se- 
vere conditions are liable to be encountered. 


Mr. Farmer showed some slides giv- 
ing detail figures of some tests made 
by the Electrical Testing Laboratories 
on the nickel-iron battery as affeeted 
by very cold temperatures, in the 
neighborhood of 5 to 12 degrees Fahr- 
enheit. This report was subsequent to 
and modifying that made last year, 
when the tests were not carried so far 
or made so thoroughly. In general, the 
batteries suffered considerably in eff- 
ciency at these low temperatures. 

Under the title ‘‘The Presentation 
of Technical Facts to the Laity,’’ John 
C. Parker, of Rochester, made a hit 
by his happy manner of saying those 
things which he desired to present for 
consideration. He literally took some 
of his own medicine and set forth his 
ideas as fitly clothed facts, making it 
unnecessary for anyone to resort to 
“higher mathematics or to take it on 
faith or personal assurance.’’ 


PRESENTATION OF TECHNICAL FACTS, 


The author alluded to the proneness of 
the technical man to assume that the non- 
technical can readily grasp ideas when the 
simple facts of an electrical subject are ex- 
pressed in technical language. This is fre- 
quently found not to be the case and the - 
listener, rather than admit he does not un- 
derstand, says nothing and gets a distorted 
idea of the proposition. The necessity for a 
thorough understanding of the subject un- 
der discussion is a prime necessity to a 
lucid explanation, and the brightest minds 
are usually found to give the simplest ex- 
planation. Sympathy with the person ad- 
dressed permits one to see with his eyes 
and makes explanations easier. He cited 
Lincoln’s ability and his use of homely 
parables. He alluded to the use of curves, 
which, though like a, b, c, to the trained 
man, are frequently Chinese puzzles to the 
laity. The omission of detail is too seldom 
followed, in fact, the main issue is befogged 
by insistence on some minor point which 
would better have been disregarded. The 
paper clcses with reference to the desirabil- 
ity of simplicity in the reports of the officials 
and departments of a company, so that the 
habit may be engendered in the men. 


Mr. Bolton, of New York, suggested 
that inasmuch as the mental caliber of 
men widely vary, one must be care- 
ful at times and not permit the eur- 
tailment of explanation or technical 
language to give the prospect a wrong 
Impression. 

The Report of the Committee on 
National Code followed. It touched on 
the new specifications for rubher-cov- 
ered wire; on the grounding of sec- 
ondaries; on the importance of keeping 
detail records and statistics of shock 
from secondary circuits, so that some 
uniform voltage limit can he adopted, 
and on the fire risk accompanying the 
use of wireless-telegraph outfits using 
eentral-station service. 
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port, called attention to the tendency 
of inspectors unnecessarily increasing 
the burdens of wiring installations ; 
that an effort should be made to pre- 
vent it, and that this association and 
other societies should have a voice and 


vote in the adoption of new rules for 
the code. 


Philip Torchio being absent by rea- 
son of his attendance at the interna- 
tional congress at Turin, his paper, 
“What the Central Station Can Gain 
from the Latest Progress in Electric 


Power Transmissions,’ was read by 
J. W. Lieb, Jr. 


PROGRESS IN POWER TRANSMISSION. 


This paper mentions the increasing 
size of generating units and the use 
of water power, the consequent reduc- 
tion in manufacturing costs and selling 
price, which means the discontinuance or 
relegation to emergency uses of the smaller 
and less economical generating stations. 
The author presents figures in the analysis 
of costs of high-tension, long-distance trans- 
mission lines. The report shows that the 
cost of equipment for substations on these 
lines is relatively small if the power re- 
ceived is large, but prohibitively high if the 
installation is small. Appended to the paper 
is a report also on “The Selection of the 
Transmission and Distributing Voltage and 
the Design of Switchboards and Substations 
in Large Electric Installations,’ which was 
prepared by the above-mentioned Congress at 
Turin. This is quite voluminous and freely 
illustrated. It would appear that the latest 
progress in extra-high-tension power trans- 
mission opens the avenue for the central 
station to enter into a great new field of ex- 
pansion. This growth would also benefit 
the public largely. as it will make feasible 
industrial developments of great economic 
and sociological importance. 


The first paper of Wednesday morn- 
ing’s session was the report of the 
Committee on Incandescent Lamps, 
presented by J. W. Lieb, Jr. This was 
a very exhaustive report and fully 
illustrated by lantern slides. The fac- 
tories making lamps have ample facil- 
ities for turning out the constantly in- 
creasing number of lamps necessary to 
meet demands. While the metal-fila- 
ment and Gem lamps are called for in 
larger numbers, carbon lamps are de- 
creasing in use to a noticeable extent. 
The new drawn-wire lamp is giving a 
good account of itself. A jarring test 
on one of these lamps was exhibited. 
The filament refused to break during 
several minutes of constant knocking 
in a motor-driven machine. 

Mr. Lieb was followed by John 
Howell, of Harrison, N. J., who spoke 
on ‘‘Improvements 
Lamps.’”’ 


in Incandescent 


He cited particularly the candlepower per- 
formance of the 250-watt lamp, proving that 
previous faults have been corrected and that 
now it has a long life on a par with the 
product in other sizes. The 80-watt Gem 
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lamp is admittedly poor, but there seems 
to be no real use for this in-between size, 
and he advised its abolition. Although no 
more pressed-filament tungsten lamps are 
made, a very large stock had accumulated 
which must be worked off before many wire 
lamps will be furnished. About a quarter 
million dollars’ worth of apparatus, practi- 
cally all new, had to be discarded when the 
change from pressed to drawn filaments was 
demanded. The making of the diamond dtes 
necessary to draw the exceedingly fine tung- 
sten wire was a hard problem. It was finally 
solved. A system of constant interchange 
of ideas with foreign manufacturers is in 
progress and the benefits derived are passed 


on to the public in the production of better 
and better lamps. 


A paper on ‘‘Life Evaluation of 
Incandescent Lamps as Deduced from 
Their Performance”? was next ab- 
stracted by Preston S. Millar, of the 
Electrical Testing Laboratories. An 


abstract of this paper appeared in last 
week’s issue, page 679. 


E. W. Lloyd presented a paper enti- 
tled ‘‘Securing the Business of Office 


Buildings, Department Stores and 
Hotels in Large Cities.” 


OFFICE-BUILDING BUSINESS. 


The question as to how central-station 
companies in large cities are to successfully 
meet the problem of isolated plants in large 
buildings in the business area is one of great 
interest and worthy of the closest study. 
Usually the architect and consulting engi- 
neer are opposed to the central-station idea. 
The present system of the architect and 
engineer being paid a commission based on 
the expenditure is wrong and cannot help 
but have its influence against economy and 
simplicity of installation. Although public- 
service rates have been lowered since a few 
vears ago, the apparatus installed in build- 
ings is constantly becoming higher grade 
and more costly so that better economy is 
effected in the individual plants and a larger 
investment is at stake when their discon- 
tinuance is urged. In addition the load- 
factor of these plants is increasing, due to 
the introduction of modern improvements 
and also we have to consider more seriously 
the amount of energy which building own- 
ers can sell to tenants. Owners of very high 
priced land must secure every revenue pos- 
sible from their tenants, and this condition 
partially accounts for the increasing ten- 
dency to sell light and power to tenants at 
as high rates as they will pay. To meet 
this condition the central station is prac- 
tically compelled to allow the resale of their 
energy. In the larger cities the companies 
have acknowledged this right more or less 
reluctantly, although there does not seem 
io be any well defined and clear policy set 
forth as to their legal status in so doing. 
Numerous figures and data are given on 
current consumption and elevator operation 
in buildings such as are under consideration. 
Being primed with such information one is 
enabled to go after this business and analyze 
the figures and conditions of the prospective 
consumer. The next step in connection with 
convincing an owner that central-station 
service is more economical is to secure, if 
possible, the written report of the engineer, 
giving the several items going to make up 
the cost of the proposed isolated plant. 
These items are generally subdivided as fol- 
lows: (1) Labor, (2) coal, repairs, supplies, 
water, etc.; (3) energy consumption of the 
building: (4) fixed charges. It is some- 
times difficult to secure these reports, and in 
such cases after every effort has failed, it 
is necessary for central station to make its 
own report on the cost of isolated-plant 
service versus central-station electricity and 
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heating, the heating to be furnished by the 
central station or an auxiliary company. On 
the question of labor, the main items of cost 
are generally easy to agree on. The only 
difficulty is that the owner and the engineer 
believe they can get along with less labor — 
than our experience has taught us will be 
necessary. As to the fixed charges, we have 
found within the last two or three years 
that building owners more willingly allow 
ten per cent for depreciation and obsoles- 
cence, five per cent for interest and 2.5 per 
cent for taxes and insurance. While there 
may be some disputes as to the ten per cent 
for depreciation and obsolescence, the build- 
ing owners are willing to allow this, not so 
much because they believe the depreciation 
should be as rapid as this, but because of 
the value of money to them. Another item 
in connection with the fixed charges that is 
amounting to larger sums every year, is the 
value of space. Real-estate values in differ- 
ent communities would, of course, govern 
this, but in Chicago owners have no diffi- 
culty at all in renting sub-basement 
space for sixty-five cents per square 
foot for storage only, and one dollar per 
square foot for other purposes, depending 
largely on the location of the building. This 
item is constantly getting larger and, there- 
fore, a better argument for us each year. 
Steam requirements and coal consumption 
are similarly treated, based on knowledge 
of actual operation. 

Co-operation is needed between all com- 
panies in large cities to prevent isolated 
plants. Steam should be supplied for heat- 
ing or other purposes when required. A 
meter rate is preferable to a flat rate for 
this. When a consumer’s plant is operated 
by the central-station company, it is advis- 
able to get permission to sell steam in the 
vicinity. It is not economical to pipe live 
steam more than one block. Constantly 
gathering together valuable information on 
the electrical requirements and with the 
help of the steam heating company puts the 
central station in a position to make accu- 
rate statements as to the cost of operating 
the steam and electrical end of such prop 
erties. With a little more intercommunica- 
tion between companies, perhaps a little 
more frankness in the giving of information 
one to the other, universal good will come 
of such interchange of information and 
much less talk will be heard of isolated 
plants and their wonderful performances. 


This paper was discussed by E. H. 
Davis, T. J. Jones and R. P. Bolton. In 
answer to a question, Mr. Lloyd stated 
that in these cases current is sold in 
bulk, regardless of use for light or 
power, but without free lamp renewals. 
Mr. Bolton spoke of the value of ac- 
curate tabulated data and the very 
high proportionate cost of space iD 
basements and sub-basements, both in- 
itial and upkeep. 

The paper entitled ‘‘A General Serv- 
ice Depot,” by C. A. White and C. H. 
Crockett, of Boston, was a very full 
and carefully detailed description of a 
new building in that city erected by 
the Boston Edison Hluminating Com- 
pany. 

GENERAL-SERVICE DEPOT. 


Starting out with a history of growth and 
conditions of a public-service electric com- 
pany which make such a depot desirable, 
the authors analyze every phase of the ques- 
tion even to location, and show why a gen- 
eral centralization of all interests is advis- 
able. Dimensions, plans and elevations are 
shown and the whole proposition summed up 
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as follows. The general service in the early 
days was comparatively prompt and efficient 
because the business was small and the 
working force and equipment centralized. 
As the business became large and increas- 
ingly complex, decentralization became nec- 
essary in so far as the general offices and 
main generating stations were concerned, 
each becoming located with reference to its 
special needs. The tendency also was to 
separate the general-service forces and 1o- 
cate them in such spaces as were available, 
with little regard for efficiency, thereby im- 
pairing the service to the customer at an 
Increased cost to the company. The appar- 
ent solution of the problem would seem to be 
to re-establish the principle of centralization 
that so naturally existed in the early cen- 
tral stations, but in such forms as will meet 
all the requirements of modern conditions. 
This will result in three groups for the or- 
ganization, each centralized with special ref- 
erence to its functions and all three with 
reference to the entire territory served by 
the company; the first group being the gen- 
eral offices, the second, the main generating 
Station, and the third, the general-service 
depot. Upon the location, arrangement and 
equipment of the third group depend the 
economy and efficiency of the general serv- 
ice under consideration. 


The Wednesday evening session was 
devoted to the Report of the Commit- 
tee on High-Potential Disturbances, 
of which P. Junkersfeld is chairman. 

There were present at this session as 
specially invited guests S. Z. de Fer- 
ranti, president of the British Institu- 
tion of Electrical Engineers; Arthur 
Wright, of London, originator of the 
Wright demand meter, and Charles H. 
Merz, of London, eminent electrical en- 
gineer. Mr. de Ferranti was invited to 
share the chair with President Murray, 
and Mr. Merz gave an interesting ad- 
dress on some of his experiences in 
London. 


HIGH-POTENTIAL DISTURBANCES. 


The report gave results and conclusions 
from Investigations into the following sub- 
jects, some of which are new and others 
continuations of previous reports. (1) 
urbo-Generators and Reactances. (2) Oil 
Circuit-Breakers. (3) Current and Poten- 
tial Transformers. (4) Fuses for Potential 
Transformers. (5) Relays. (6) Synchron- 
izing Recorder. (7) Aluminum-Cell Ar- 
resters for Underground Cable Systems. (8) 
Underground Cable Systems Supplying Mag- 
netite Arc Lamps. (9) Underground Cable 
Systems at 20,000 and Higher Voltages. (10) 
Inspection and Tests of Apparatus and Ma- 
terial. High-potential cables were found to 
give more or less trouble, especially during 
the hot months. Detroit and Chicago each 
have over fifty miles of 20,000 or 22,000- 
volts cables from which they are gaining 
valuable experience. They draw attention to 
Pi carelessness in shipment by many manu- 
acturers such as Omissions of parts of ap- 
oa wrong accessories and faulty ma- 
erial. There is a very urgent need for 
a thoroughness, particularly in the pro- 
uction of apparatus and material, and 
every reasonable effort should be made by 
all to bring this about. 


The report was discussed by Messrs. 
Lieb, Dow, Steinmetz, Lamme, Em- 
mett, Merz, Lincoln and de Ferranti. 

The report of the Committee on 
Steam Turbines was the first business 
of Thursday morning’s session. It was 
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read by the chairman, J. P. Sparrow, 
of New York. 


STEAM TURBINES. 


Automatic bleeder turbines have been 
found desirable and the increased use of low 
and mixed-pressure turbines was noted. At- 
tention was called to action on the part of 
manufacturers toward correcting troubles 
with blades, etc., due to erosion. Better 
safeguards on oiling systems were recom- 
mended and the subject of steam-flow me- 
ters received considerable attention. 


Remarks were made by Messrs. Em- 
mett, Hutchinson, Bolton, Abbott and 
Lamme. The corrosion of turbine en- 
gine blades was ascribed to the use of 


` boiler compounds in water or to salt in 


well water. 

‘The Tests of Large Boiler Units at 
the Detroit Edison Plant’’ was care- 
fully elucidated by Dr. Jacobus, who 
has been in charge of the tests. A large 
number of lantern slides were shown. 
These boilers have 23,600 square feet 
of heating surface and show an effi- 
ciency of over seventy-five per cent un- 
der all conditions of use. The tests 
were very thoroughly made and every 
detail was watched. Analysis of flue 
gases was made by several methods 
and the methods used to weigh the coal 
and water were quite ingenious and ap- 
parently susceptible of accurate results. 
Tests are still being carried on. 

In line with the recommendations 
made at the last convention of the 
National Electric Light Association by 
the Public Policy Committee on em- 
ployees’ welfare plans, W. W. Free- 
man read a paper giving the experi- 
ence of the Brooklyn Edison Company 
along these lines. 


EMPLOYEES’ WELFARE. 


The subject was treated under the follow- 
ing headings: accident insurance, sickness 
insurance, death benefits, service annuities, 
profit-sharing, employees’ savings, and in- 
vestment funds and life insurance. Al- 
though service annuities are optional at the 
age of sixty-five after ten years of service, 
no applications have been received to date. 
profit-sharing, employees’ savings and in- 
of service and is increased yearly up to five 
years. A percentage of the salary based on 
the rate of stock dividend is paid to the 
trustees of an investment fund and cred- 
ited to the employee. The saving and in- 
vestment fund is conducted by a committee 
cf officers and employees. who receive any 
money from the employees and invest it in 
the Electric Company’s securities. Six per 
cent, compounded semi-annually, has been 
earned and both the fund and number of 
contributors show a very healthy growth. 


At the conclusion of the paper Gen- 
eral Harries, of Washington, was asked 
to give an outline of his company’s pol- 
icy along the same lines. The subject 
was then briefly discussed by Mr. Stet- 
son and Mr. Abbott. 

The report of the Heating Commit- 


tee was then read by the chairman, 


A. A. Pope. 
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REPORT ON ELECTRIC HEATING. 


This report was divided into six sections, 
each member of the committee preparing one 
part as follows: (1) Pictorial Representa- 
tions of Electric Heating Apparatus, by A. 
A. Pope. (2) Recent Development in Small 
Refrigerating Apparatus, by J. D. Israel and 
R. L. Lloyd. (3) Electric Cooking in the 
Home by Matthias Turner. (4) Recent De- 
velopments in the Electric-Appliance Sales- 
room, by LaRue Vredenburgh. (5) Re- 
cent Development of Heating Apparatus and 
Other Current-Consuming Devices, by John 
F. Gilchrist. (6) Advertising Features of 
the Appliance Bureau, by T. J. Jones. The 
first section gave pictorial evidence of the 
great practical advance made in electric 
heating within the year, particularly for 
business purposes, and notwithstanding the 
initial difficulties in promulgating the use 
of apparatus in new fields, the results as 
shown give evidence of a very satisfactory 
progress. Over thirty illustrations are un- 
derwritten with data giving the information 
pertaining to the individual case. The sec- 
tion on refrigeration was principally a com- 
Pilation of statistics from the several cities 
having membership in the association. It 
shows the constantly increasing use of and 
uses for small refrigerating apparatus. Mr. 
Turner's report shows some load curves ob- 
tained from a protracted observation of the 
cooking load in Cleveland. He states that 
the 100-per-cent-load-factor cooking range of 
moderate demand is earnestly hoped for and 
awaited with confidence. The growth in im- 
portance of the appliance showroom and its 
necessity as an up-to-date salesroom is shown 
in the next section. It is stated that many 
companies now treat this department as a 
separate organization, making it pay its 
own way in the matter of rent, attendance, 
etc. The same methods should be adopted 
in its management as are used in any other 
modern shop. Among the recent current- 
consuming devices mentioned are improve- 
ments in pressing irons; the electric grill, 
which will broil, boil, toast or fry; the samo- 
var; new type of small immersion water 
heater; improved portable lamps; and the al- 
ternating-current rectifier for sparking bat- 
teries. Mr. Jones believes that one of the 
chief features in advertising a showroom 
should be a distinctive title. In order to 
achieve a maximum of benefit from a show- 
room, it should be given a distinctive name 
of such distinctive simplicity as to become 
rapidly associated in the public mind with 
this feature of the company’s activities. “The 
Electric Shop” or the “Edison Shop” are 
names in use that have accomplished the pur- 
pose indicated. He showed a letter printed 
in Chinese intended to be circulated among 
‘laundries for the sale of electric washers and 
ironers to Chinamen. Good results were 
achieved. Other devices were mentioned 
such as coupons accompanying the purchase 
ef apparatus, good for fifty cents toward the 
payment of current bills. The handicap of 
high prices for electric-heating apparatus 
was mentioned. 


This report was discussed by Arthur 
Williams and C. P. Steinmetz, who 
stated there was plenty of engineering 
yet to be done in design of fool-proof 
cooking apparatus. 

James Hutchings called attention to 
the fact that the lighting and cooking 
peak loads are coincident. Others par- 
ticipating in the discussion were 
Messrs. Stetson, Penrose, R. L. Lloyd 
Messrs. Stetson, Penrose, R. L. Lloyd, 
L. A. Ferguson, E. W. Lloyd and R. P. 
Bolton. At the Thursday evening ses- 
sion addresses were made by Arthur 
Williams and C. P. Steinmetz. 
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THE STEAM TURBINE—ITS QUAL- 
IFICATIONS AND SPECIFICA- 
TIONS.: 


BY EDWIN D. DREYFUS." 


Due to its signal attainments and ex- 
pansion in the past decade, the steam 
turbine has come to be regarded as the 
foremost type of prime mover in pow- 
er-plant practice to-day. The increas- 
ing volume of turbine work, reaching 
upwards of 20,000,000 horsepower in 
the short time elapsed since its advent, 
truly establishes its permanency in re- 
lation to our economic power problems. 

It seems, therefore, that only some 
marked revolution in the, engineering 
art could subvert the supremacy of the 
steam turbine. Reckoning that coming 
events would forecast their shadows, 
it is fitting that this type of engine 
should, for the immediate future at 
least, be preferably laid down in mod- 
ern stations. 

CAPACITIES. 

For electrical supply, the turbine has 
become commercially available in sizes 
ranging from a fraction of a kilowatt 
up to as high a power as 30,000 kilo- 
watts in a single unit. Thus from the 
diminutive locomotive héadlighter to 
the gigantic engine now demanded by 
the metropolitan service stations, all 
requirements within these limits for the 
generation of electricity from steam 
may be fulfilled by the turbine to the 
highest degree of satisfaction. This 
type of prime mover, free from heavy 
reciprocating parts, reversal shocks and 
Vibrations, is unencumbered by the re- 
strictions which have made its prede- 
cessor, the piston engine, unfeasible for 
many applications which are 
completely satisfied by the 
type. 


today 
rotating 


It was the turbine that made it pos- 
sible to develop high powers on shafts 
of reasonable diameters, thus provid- 
ing for the designs of the large Cunard 
liners, Mauritania and Lusitania, and 
later mammoth vessels. 


1 Abstract of a paper presented at 
vention of the Indiana Electric Light 
tion South Bend, fnd., August 24. 

ee mercial Engineer, Westinghouse Ma- 
chine Company, Bast Pittsburg, Pa. 
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In different divisions of capacities, 
the problems which enter the design 
vary according to the magnitude and 
importance of the service. Small tur- 
bines under 300 kilowatts necessarily 
assume an elementary form—a simple 
impulse wheel—compatible, however, 
with the efficiencies established by good 
practice. Moderate sized units, from 
300 up to 1.500 kilowatts, or somewhat 
above, are required to possess high effi- 
ciency, and also sustaining qualities as 
the extent of operation thus grows in 
importance, and these requirements 
naturally suggest the reaction type. 
Large machines must embody the best 
features of the preceding class, but at 
the same time any involved construe- 
tion due to the extent of forces and 
proportion of parts, must be avoided, 
prompting the consolidation of the two 
principles. 

In steam-turbine work, the designer 
has fortunately been in a position to 


-eleet from two well known methods of 


heat energy abstraction, commonly des- 
ignated the impulse and the reaction 
principles, and apply them, as prac- 


tice may require, to the greatest me- 


chanical and economical advantage. A 
noteworthy innovation, which appeared 
several years ago, presents itself in the 
form of an effective combination of both 
types, technically termed a combined 
action and reaction turbine. It is, how- 
ever, more familiarly known in the 
electric power ‘station, as the double- 
flow design, which is now favored for 
large power units. | 
VARIED APPLICATIONS, 

In view of the increasing number of 
problems confronting the power engi- 
neer and the central-station eompany, 
it is most opportune that the steam 
turbine admits of wonderfully wide de- 
Viation from standard working condi- 
tions. 

(A) Complete-cerpansion turbines es- 
sentially rank first, owing to the pre- 
dominance of their use. As identified 
by name, these turbines receive steam 
at the highest steam pressures and tem- 


— 


2 While in all practically built turbines these 
two principles occur conjointhy in the develop- 
ment and absorption of velocity energy, in 
either case the one predominates the other, 
Wherefore they are ordinarily distinguished, 
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peratures (superheat), expanding it 
continuously to the highest vacua. 

Where high boiler pressures (ordi- 
narly above 175 pounds gauge) are 
used, but a very small part of the tur- 
bine is required to withstand the ac- 
companying stresses, as high pressures 
are confined within: small nozzle blocks. 
With the piston engine, the high-pres- 
sure cylinder must safely accommodate 
these forces. Turbine design involves 
no rubbing surfaces, so that lubrication 
under high temperatures requiring spe- 
cial valve and packing design and lu- 
bricants is no longer a factor. 

The profitable use of a moderately 
high vacuum is another commendable 
feature of the turbine, and is readily 
accomplished without impractical or 
uncommercial proportion of parts, such 
as would become necessary with low- 
pressure cylinders of piston engines. 
Therefore, higher heat efficiency ob- 
tains with the turbine, contributing, of 
course, towards a lower cost of produc- 
tion, a requisite not only from increas- 
ing competition and public demand, but 
also from the more ethical standpoint 
of conservation. 

(B) Low-pressure turbines, up to date, 
hold a position second to that of the 
complete expansion type, since they are 
capable of receiving steam at approxi- 
mately the pressure at which a piston 
engine would exhaust the steam after 
expanding it throughout its economical 
range of operation (boiler pressure to 
atmosphere) and complete the expan- 
gion to high vacua with the same de- 
gree of efficiency, hence, it may be 
brietly stated, doubling the output of 
a non-condensing reciprocating-engine 
plant without increased coal consump- 
tion. Considering a reconstructed oa 
densing engine plant, the actual 1m- 
provement will usually he from ten to 
fifty per cent or more. according to 
whether the plant was originally con- 
densing or non-condensing prior to 1m- 
cluding the low-pressure turbine. This 
valuable property of the turbine 1S, 
therefore, vitally important to stations 
operating the reciprocating engine, on 
the following counts. Here only the 
salient facts are enumerated. 
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1—Fuel.. 
Reducing Operat- E 
ing Expense. 3—Labor. 
4— Repairs. 
1—By 
utility of 


the 
the en- 

, gines, thus preserv- 
Advancing ing their existing 
Value of Plant rated worth. 


| restoring 
Investment. | 2—Obtaining increased 


the 


capacity at the low- 
est possible unit 
cost. 

1—By simplifying op- 
eration, reducing the 
condensers neces- 
sary, or for former 
non-condensing plant 
providing a good 
source of boiler feed. 

2—In securing better 
cyclical regulation, 
an inherent quality 
of the turbine. 

3»— Placing least tax on 
boiler plant on over- 
load. 


Improving the 


Service. 


The engineering features which may 
surround the installation of low-pres- 
sure turbines assume various forms, 
based upon plant conditions and meth- 
ods of operation, and thus introduce 
different provisions: 

(a) Without governor. Electrically 
controlled through synehronizing force 
of generator. 

(b) Governor control, with auxiliary 
live-steam admission. 

(e) Interlinking turbine and belted 
engines through synchronous motor. 

(d) Automatic by-passing of low- 
pressure steam to condenser. 

(e) Use of a reserve high-pressure 
element. 

(f£) Heat regenerators, accumulators 
and storage systems. 

These divisions merely summarize the 
extent of low-pressure turbine engi- 
neering, and this subject in itself has 
hitherto proven worthy of many de- 
liberate expositions. 

(C) Non-condensing turbines have 
correspondingly found a field of use- 
fulness, but to a limited extent, how- 
ever, as compared with the other types 
heretofore described. Where exhaust 
steam is used abundantly, this would 
Prove the proper sphere for the non- 
condensing design. Should heat sup- 
ply become an important element of the 
utility service or of an industrial com- 
pany’s operations, a strictly non-con- 
condensing unit, or perhaps a certain 
small number of them. may be recom- 
mended, providing the electrical load 
reduces in the warm weather months 
m a fair proportion to the heating de- 
mand occasioned in winter. 

Some criticism 


—— 
4. Referred to here in the sense of a main 


Hed unit. They are extensively used for aux- 
lary service, 


may be directed 
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against the use of large non-condensing 
steam turbines, by those prejudiced jn 
favor of the piston engine. With recent 
advance in turbine design, it is most 
difficult to show cause for the recipro- 
cating engine by stating it consumes 
less steam when operating with atmos- 
pheric exhaust or higher back pres- 
sures, and actually any difference in 
service due to wear may easily fall to 
the turbine’s credit. 

Judging from results obtained with 
a drum-type Parsons turbine, with sev- 
en pounds back pressure, the disparity 
is only about five per cent at full rat- 
ing, compared with an engine in ex- 
cellent order. This difference vanishes 
on loads less than one-half, the faet hbe- 
ing borne in mind that with malad- 
justment and leakage of valves and pis- 
tons, the steam engine may not be con- 
stantly maintained under these so- 
termed test conditions. 

A well designed turbine should not 
perceptibly suffer in operation, and im- 
partial tests confirm this fact. But let 
it be remembered that there is a saving 
in oil, labor and investment with the 
turbine, and a considerable reduction 
in maintenance expense of the distrib- 
uting mains, with entire freedom from 
oil, which will greatly overshadow the 
slightly better fuel economy of the pis- 
ton engine. And inasmuch as the ex- 
haust is fed to heating mains, the some- 
what greater consumption of the tur- 
bine may in no sense represent a dis- 
advantage, but on the contrary may 
prove most desirable. 

(D) Bleeder-type turbines owe their 
existence to the necessity for a mixed 
lighting and heating supply from a 
central power station. While in some 
plants, chiefly large ones, the complete- 
expansion turbines and the non-con- 
densing type may be successfully co- 
ordinated to produce the highest econ- 
omies in all directions, both the moder- 
ate and small-sized stations, with a dis- 
similar fluetuation of hght and heating 
loads throughout the day, month and 
vear, would find it virtually impossible 
to regulate their equipment for con- 
stantly attaining the most efficient re- 
sults. It would, moreover, probably 
eall for a greater station investment to 
provide adequate flexibility. 

In condensing-compound engine sta- 
tions, it has been a very general prac- 
tice in cases of this kind to draw’ steam 
from the receiver, which becomes prac- 
tical at all loads with engines having 
the cut-offs on the high and low-pres- 
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sure cylinders parallel. In early tur- 
bine designs, an improvised expedient 
was followed to a partial extent by tap- 
ping steam from a given stage in which 
the pressure under any reasonable load 
would not fall below that maintained 
in the heating system, thus guarding 
against any interference with the sup- 
ply or service. This method of opera- 
tion was accompanied by two disadvan- 


tages. First, a limited low-pressure 
steam supply only being available 


through this means; and second, a pres- 
sure-reducing valve was necessarily in- 
troduced between the turbine and heat- 
ing system producing a loss in thrott- 
ling the steam. 

Such diversified requirements in joint 
heat and electrical demand directed the 
attention of the turbine engineer to a 
very important problem, to devise a 
method by which both the heating and 
electrical supply would be automatic- 
ally and economically delivered in ac- 
cordance with the demands of the sys- 
tems. The most effective and depend- 
able solution has been the location of a 
pressure-controlled valve between the 
high and low-pressure sections of the 
turbine, automatically diverting to the 
heating system the exact amount of 
steam required and at precisely the 
predetermined pressure. ow 

This design is commercially desig- 
nated the automatie bleeder turbine, 
and in moderate capacities promises an 
interesting issue in the new era of util- 
ity service. 

Through the employment of a special 
consfant-pressure valve between a sys- 
tem of reciprocating engines and a low- 
pressure turbine, an exactly similar 
function to the bleeder turbine is se- 
cured, which deserves careful thought 
in the extensions of the older plants 
containing steam engines. 

Electric power production has cre- 
ated, as is well known, a demand for 
the turbine far in excess of all other 
stationary uses combined, and this re- 
sult is obvious for dual reasons: first, 
the turbine is pre-eminently high speed 
and its general adoption was realized 
through the successful development of 
high-speed and direct-coupled genera- 
tors; second, the significant growth of 
electricity as a modern convenience. 

Lighting being the original necessity, 
has brought the sixty-eyele units for- 
ward in moderate-size stations. Large 
plants with a heavy direct-current load 
and rotary substations mainly employ 
twenty-five cycles. Railway and gen- 


T34 


eral power apparatus has heretofore 
operated at twenty-five cycles, with oc- 
casional exceptions of fifteen cycles, or 
direct-current generation, it being un- 
derstood that as a rule direct current 
for railways is obtained through rotary 
conversion. 

The preceding partial classification, 
including sixty and twenty-five-cycle 
service chiefly, comes within the realm 
of compatible speeds of the turbine and 
generator. Lower speeds, necessitated 
by fifteen-cycle and direct-current work 
compel a compromise of the efficiency 
and the mechanical structure of the 
two elements. Through improvements 
in design and manufacture, large re- 
duction gears have become feasible, 
thus interpolating between the most 
desirable speeds of the turbine and gen- 
erator, respectively. However, direct- 
coupled generating units of about 300 
kilowatts and under, are being swita- 
bly fitted to the needs of excitation 
sets and corresponding direct-curent 
service where low amperage obtains 
and high economy is not essential. 

Centrifugal boiler-feed pumps for 
plants of about 2,000 boiler horsepower, 
ranging in size from 15 to 100 brake 
horsepower, establish another class 
wherein direct connection of the tur- 
bine proves commercially practical. 

The wisdom of immediately coupling 
the turbine to large direct-current gen- 
erators and centrifugal pumps, screw 
propellers in marine practice, and oth- 
er slow-speed applications, has now 
been fairly decided by the successful 
large flexible gear, giving rise to un- 
restricted latitude in design of the 
Component parts with respect to each 
other. A single-reduction gear, or else 
a train of gears has also brought the 
rolling-mill requirements within the 
bounds of the steam turbine. 

These illustrations accentuate the 
diversity of uses to which the turbine 
may be applied, and therefore in gen- 
eral it is to be reasonably inferred that 
this type of power unit will largely pre- 
vail in our modern institutions. 

MECHANICAL CONSTRUCTION, 

There are still a great many engi- 
neers unaccustomed to the practical 
fundamentals in turbine engineering, 
as the turbine is still young and they 
mostly derived their experience in the 
piston-engine school. In the recipro- 
cating unit, the problems differ widely 
from those in turbine design, and ob- 
viously so. Reversal shocks and strains 
and statie forees make it imperative 
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that the connecting rods, pins, crank 
disks, and other working parts be of 
very heavy construction in relation to 
the power transmitted. Turbines, on 
the other hand, absorb the energy in 
the steam dynamically, in many pro- 
gressive steps, and at a high material 
speed, so that unit stresses in the vari- 
ous parts are comparatively low, not- 
withstanding the greater centrifugal 
forces. As an illustration, the hold and 
strength of the blade in the best Par- 
sons designs, are forty times the forces 
tending to dislodge them in normal op- 
eration. 


An obstacle in early turbine con- 


struction was the involved cylinder de- 


sign which militated against uniform- 
ity in expansion and contraction of the 
parts. This was unrelentingly assailed 
by adversaries of the reaction type, and 
was really productive of periodical 
blade trouble, the reason for which was 
very plain in the study of the old line 
of turbines. While the explanation is 
very simple in its retrospect, the tur- 
bine obviously required this ordeal in 
its commercial-development stage to 
bring it to the point of success which it 
now has attained. Early difficulties 
were due principally to the equalizer 
ports and supports being cast integral 
with the cylinder in all important sizes, 
producing variation in the depth of 
metal at different points and thus caus- 
ing the cylinder to camber slightly with 
temperature changes. The trouble just 
noted has been eliminated in all im- 
proved designs by separating these ex- 
terior parts from the cylinder proper. 
As this practice has now been in effect 
for three years in leading turbine work, 
there has been ample experience in the 
operation of a great many units of this 
advanced construction to prove its un- 
qualified merits. 

Evidently there were causes in the 
early days of numerous blade mishaps 
from contact due to distortion, as above 
noted. But different qualities of blades 
have been employed until a successful 
composition and quality were secured. 
Steel and copper-clad blades, which 
were used in certain stages of turbine 
history, soon gave out where the steam 
possessed any chemical properties. 
However, a great many turbines so 
equipped have not shown any percep- 
tible signs of blade deterioration after 
several vears’ constant operation where 
the boiler feed was uncontaminated. A 
ease in point occurs right here in South 
Bend where a 1,500-kilowatt Parsons 
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turbine with steel blades has just been 
opened and found in excellent condi- 
tion after four years’ constant service. 
Collections of blades which suffered 
from the preceding causes have been 
circulated in certain instances as in- 
herent disability or inadequacy of the 
type for continued service. It is not 
believed that such methods can influ- 
ence those looking for facts as they 
now obtain. 

Another viewpoint of blading is to 
be considered in relation to this de- 
sign. No mechanism of human inven- 
tion is absolutely proof against all vi- 
cissitudes, and it therefore devolves 
upon the engineer to incorporate a link 
in the system which will sustain the 
brunt of any unfortunate happening 
and which may be restored with a 
greatest facility and minimum cost. 
This should be incorporated in the 
blading element; any attempt to rein- 
force its construction unduly may de- 
feat the end in view. Obviously local- 
izing all troubles in the blading would 
precipitate the least consequences and 
often render them too trifling to inter- 
rupt operation. Heavy blade and disk 
construction may, to the lay mind, be 
construed as prima-facie evidence of 
strength and rigidity. When actually 
deviating from approved or designed 
conditions of operation, such features 
may bring about most serious results, 
but to the discriminating engineer, it 
will be plain that the drum type using 
low peripheral speeds and with a min- 
imum of danger from distortion or 
warping is superior mechanically. 
Moreover, the tremendous latent ener- 
gy of high-speed disks, due to the depth 
of metal and its consequent weight, 
deserves careful thought in connection 
with the rupture or weakness of any 
section. 

No abnormal strains should be intro- 
duced in the turbine in changing from 
condensing to non-condensing opera- 
tion and vice versa. Should the outer 
rim of a disk be more quickly lowered 
in temperature in converting to con- 
densing service, the plate may buckle. 
rendering the unit not only unservice- 
able but unsafe. 

Capitalizing the outward design of 
a machine is permissible not only from 
the esthetic standpoint. but also from 
the psychological effeet produced. 

Power machinery is not sought for 
adornment of the property or interior, 
but exclusively for service. However. 
the fact that effective outward design 
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conduces toward confidence in the in- 
stallation and that it may frequently 
facilitate operation by removing un- 
gainly parts from sight, which other- 
wise might obstruct the view of the at- 
tendants, is not to be denied. 

All oil and water piping, cooling sys- 
tems and heavy valves should be im- 
bedded below the floor line when their 
location above the bedplate serves no 
useful purpose. Care in design begets 
corresponding care in operation. 

Every machine, if at all worthy of 
an important service, deserves thought- 
ful treatment in its operation. This 
means that it should inherently permit 
of easy access to all its various parts so 
that it may be determined periodically 
whether it remains in normal condition 
or whether small replacements or clean- 
ing should be undertaken. If a large 
amount of dismantling is involved, the 
internal parts are liable to suffer ne- 
glect, either reducing the economy or 
causing the eventual repairs or damages 
to be excessive. Where these qualities 
are disregarded in the design the oper- 
ation in tearing down the parts, as may 
be later compulsory, proves very costly, 
and where the inaccessibility is marked 
the forcing off and pressing on of disks 
may augment ordinary operating wear 
and expense. 

If the feed water is chemically active. 
it is important that the design freely 
allow lining the cylinder due to wall 
corrosion on account of the organic or 
inorganic elements present, whatever 
they may be. 

INHERENT CHARACTERISTICS OF TYPES. 

The elementary distinction between 
impulse and reaction design is that the 
former employs high relative velocities 
across the blades with equal pressure 
on either side of the rotating buckets, 
Whereas in reaction blading low rela- 
tive velocities obtain and a drop in 
pressure or expansion also progresses 
in the blades themselves, which really 
constitute small nozzles. 

Use of low velocities entails the least 
abrasive action of blade surfaces from 
Steam jets, the wear being some func- 
tion of the square of the relative steam 

Speeds. The effect becomes more se- 
rious in the presence of moisture and 
Provides a logical reason for establish- 
Mg reaction blading in all low-pressure 
stages for the larger turbine capacities 
typical in Europe as well as this coun- 
try. To offset the effect of high-veloc- 
ity moist steam in the impulse type, in- 
*reased superheating is being recom- 
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mended to delay the occurrence of sat- 
uration or the dew point to the last 
stage, or in other terms, to insure dry 
steam throughout the expansion. This 
naturally requires more costly boiler 
outlay and piping systems with the at- 
tending liability of greater expense to 
maintain. A gain may be derived from 
the viewpoint of repairs, but not in 
the sense of economy at the fuel pile. 
Prominent European builders of im- 
pulse turbines in taking cognizance of 
these facts largely subdivide the low- 
pressure stages to attain low steam ve- 
locities. 

Since in the reaction type the greater 
part of the work is performed as the 
steam issues from the blades, the neces- 
sity of sharp and well preserved en- 
trance angle is of comparatively little 
moment. But in the impulse type the 
greater part of the dynamic energy in 
the steam jet is exerted on entering the 
buckets, so that it is very necessary 
that the blades and direction of the jet 
be correctly maintained. Thus it is 


manifest that the reaction turbine will 


show greater permanency as regards 
efficiency, either in case of slight wear 
or scale deposits on the blades. 
Unequal pressure on the sides of the 
rotating blades in the reaction type 
creates an end thrust which must be 
properly counterbalanced, a simple 
provision in medium sizes. Large ca- 
pacities induced the development of 
the now well known double-flow tur- 
bine, which not only solved the balanc- 
ing problem, but enabled the use of 
higher rotative speeds and provided 
large blade areas in the final stages, 
both factors of economy. Although the 
impulse type does not ordinarily expe- 
rience any unbalancing of pressures on 
either side of the disks, an accumula- 
tion of foreign matter upon buckets 
may restrict the steam sufficiently and 
produce a considerable force in an ax- 
ial direction. Being without means for 
counteracting heavy unbalancing, the 
thrust bearing may become dangerous- 
ly overloaded. More advantages accrue 
from the use of a great many small 
blades in reaction turbines than are at 
first apparent. An accidental collision 
of the rotating and stationary elements 
may only result at the most in strip- 
ping a small number of blades, but even 
under this slightly crippled condition 
it may be safely continued in service, 
a practice generally prohibitive with 
the disk type with heavy blades and 
thin shafts due to the lurking danger 
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of vibration from an unbalanced rotor. 

There is a misleading idea that one 
type of turbine may be designed for a 
greater degree of efficiency when high 
vacua are used, but it is a fact that no 
actual difference exists, as may be 
easily demonstrated graphically. How- 
ever, the change in economy of any 
particular type with change in vacuum 
will depend to some extent upon the 
number of stages or rows of blades 
which it contains; therefore, the tur- 
bine of fewer rows or stages is more 
sensitive to changes under operating 
conditions and will more rapidly de- 
cline in efficiency if the auxiliary equip- 
ment is not maintained up to the orig- 
inal standard. 

Besides, the striving and expense 
warranted in maintaining high vacua 
is plainly debatable when the greater 
auxiliary power and investment are 
fully reckoned. It is simply an eco- 
nomic problem which readily settles 
itself in any particular installation. 
REGULATION AND OPERATING QUALITIES. 

Stability in operation is essential in 
all power stations, large and small. 
Swinging of load between various units 
may, if not corrected, become so ag- 
gravated as to impair or jeopardize the 
service rendered by the plant. While 
wide regulation from no load to full 
load is preferred in parallel operation 
of alternators, it does not relieve the 
governing mechanism from the duty of 
promptly responding to load changes. 
To effect smooth regulation and obviate 
tendencies to race and hunt, the ‘‘fly- 
ball’? regulator must be sufficiently 
powerful to overcome any momentary 
sticking or binding, and the inertia 
and friction of rest without hesitancy. 
In hydraulically operated valves the re- 
layed action of the governor should not 
be retarded through necessity of acce- 
lerating long columns of oil communi- 
eating between the pilot valve and 
operating cylinders. 

In large stations chiefly and other 
plants where the loads remain very uni- 
form for long periods, or change grad- 
ually, these features may not assume 
such importance as indicated. But, al- 
lowmg that the swings on the station 
are of an appreciable amplitude, as oc- © 
curs with interurban-railway loads and 
in industrial plants having rolls, bull 
dozers, elevators and similar intermit- 
tently operating apparatus, sensitive 
regulation is demanded. where lighting 
is furnished from the same source of 
current. 
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Simplicity in valve and governor me- 

chanism is paramount to insure instant 
action at any critical moment. Grad- 
ual steam admission has the advan- 
tage of a smooth regulation curve, and 
the governor must control but a single 
valve. Where each step in valve oper- 
ation represents, say, 300 horsepower, 
the sluggish action or sticking of any 
,one may prove to be enough to bring 
about unfortunate results. The gover- 
nor or regulator should be supplied by 
forced lubrication and encased for safe- 
ty of the operatives. | 

When in service, the turbine should 
require a minimum of attention under 
any and all variations in load. It has 
largely scored the reciprocating engine 
in the matter of small attendance, and 
this possibility of the turbine should 
not be neglected or overlooked in 
power-station design and supervision. 

EFFICIENCIES. 

Scarcely any reference to the eom- 
parative economies of reciprocating en- 
gines and turbines need be made. Their 
relationship is already well established. 
In strictly condensing service the tur- 
bine, as previously noted, 1s more effi- 
cient, excepting perhaps in very sinall 
units. For non-condensing work the 
engine may show a somewhat higher 
heat efficiency, but often the reverse 
when final capital economy is consid- 
ered, 

There is much to be said, however, 
regarding the performance character- 
istics of different turbines. Various 
builds could not be expected to coin- 
cide in the results they produce, since 
blading formation and proportions are 
the governing factors. The superior 
efficiency of nozzles over buckets has 
been thoroughly settled. Hence, tur- 
bines employing the reaction principle 
being all constituted of nozzles should 
surpass other types by five to fifteen 
per cent, notwithstanding radial leak- 
ages. According to all reeords this 
type has developed the best results thus 
far obtained, The proper measure of 
turbine performance is the efficiency 
ratio or Rankine evele efficiency, i. e., 
the ratio of the equivalent energy 
transformed into effeetive work to the 
heat energy actually available. Water 
rates alone do not exhibit) the true 
economy of the turbine, as low steam 
consumptions may be obtained by sa- 
erificing the other station equipment, 
These faets are of more than technical 
interest and bear eritieal study. More- 
over, they concern the operators as well 
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as the designer and also prove helpful 
in gauging economy guarantee. Power 
engineers in their zeal to procure un- 
reasonable efficiency often encourage 
hazardous guarantees. The latter prac- 
tice has not been shunned as it justly 
deserves, for the reason that conclu- 
sive tests are improbable in the major- 
ity of eases, and the attention hereto- 
fore given the subject has been too in- 
sufficient to expose the fallacies, both 
in guarantees and eratic tests. 

Many reliable tests on record furnish 
fair standards of performance under 
operating conditions. Therefore, it be- 
hooves thase installing new turbines to 
specifically analyze the important fea- 
tures which underly this industry. 
Penalty and bonus stipulations are only 
a mask unless the approved test condi- 
tions prevail and trials are conducted 
conscientiously and skillfully. 

Nevertheless, within reasonable lim- 
its, the award and penalizing on im- 
provement or deficiency in guarantees 
on the whole is an excellent method of 
agreement and should be adopted and 
carried to conclusions in every pessible 
ease. 

RATINGS. 

Within the last three years a new 
reference for rating generating units 
and other eleetrical power apparatus 
has come into use to a limited extent. 
This has taken the form of basing the 
full-load capacity on the greatest 
amount of power which may be deliv- 
ered by the machine continuously 
Without dangerous heating or strains 
or serious falling off in speed. The ca- 
pacity thus determined is termed a 
marimum rating. Previously, the more 
conservative practice provided all im- 
portant machinery of this class with a 
continuous marginal overload of twen- 
ty-five per cent and this is distin- 
guished as the normal rating. Each 
method of rating is to be respectively 
endorsed under appropriate circum- 
stances. Only where there 1s definite 
knowledge that the unit will not be 
compelled to operate constantly at some 
greater capacity than fixed upon, 
should maximum ratings be employed. 
This removes the conservatism so essen- 
tial in important serviee and should 
therefore be confined to special cases. 

Turbines rated on a maximum basis 
are ineapable of earrving full load, if 
the vacuum be aceidentally lost, which 
might embarrass the operation of the 
plant. Boilers possess sufficient over- 
load capacity to provide the increased 
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steam required to run the turbine non- 
condensing. The boiler plant, however, 
is not to be rated at its maximum out- 
put, as a higher efficiency obtains at a 
lower rating. 

For the different ratings the design 
of the turbine would not be necessarily 
changed to produce better light-load 
economy for the normal-rated turbine, 
as no advantage would accrue even on 
swinging load, as may be shown. It 
would mean though, in the maximum- 
rated turbine, all the possible power 
was being forced from the same frame 
used for the machine when normally 
rated at lower capacity. 

The unit cost per kilowatt of a max- 
imum-rated turbine is necessarily lower 
than that of the normal-rated machine, 
while these may he identical in every 
respect. Delusions of this nature have 
frequently caused real misapprehen- 
sions. 

An allowance for system power-fac- 
tors is also very important, its neglect 
in many plants having very unfor- 
tunately resulted in burning out the 
generator. 


-— -e 


Large Hydroelectric Development on 
the Rhine. 

A 90,000-horsepower development 
on the Rhine at Laufenburg, Switzer- 
land, is at present well under way, ac- 
cording to the Engineer, and will be 
completed in 1913. The work was 
started in 1908. The head developed 
will vary from 9.8 to 36 feet, the flow 
ranges from 990 to 176,600 second-feet, 
and ten 5,000-horsepower units are to 
be installed. An important feature of 
the work is the removing of projec- 
tions and leveling of the river bed 
above the dam for the purpose of con- 
centrating the fall at one point. In 
this work it was deemed necessary to 
blast out the promontory on which the 
old Rhine bridge stood, removing 393,- 
000 eubie yards of rock and construct- 
ing a retaining wall and new bridge at 
this point. 

The power house is built of concrete 
and its length of 394 feet constitutes 
a section of the dam. Four openings 
57 feet in width are provided in the 
dam in which gates are hung on chains 
arranged to be operated by electric mo- 
tors. The gates are in two parts so 
that one may be lowered a few feet 
below the water surface to prevent the 
passage of ice and floating debris. 
Granite facing is used on the piers pro- 
tected by a easing of steel plates. 
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Commercial Practice—Management, Rates, New Business. 


The Commercial Section of the Na 
tional Electric Light Association. 


The Executive Committee of the: 


Commercial Section of the National 
Electric Light Association held its an- 
nual meeting on September 25, in the 
auditorium of the Commonwealth Edi- 
son Company, Chicago, Ill. H. J. Gille, 
of Minneapolis, Minn., was elected 
chairman of the Commercial Section, 
and Philip S. Dodd, director of pub- 
licity of the National Electrice Lamp 
Association, Cleveland, Ohio, was elect- 
ed secretary. The following committee- 
men were elected to act as chairmen of 
various committees: George Williams, 
F. H. Golding, G. N. Tidd. Joseph 
Lukes, Joseph F. Becker, H. L. Parker, 
John Meyer, W. H. Hodge, T. I. Jones, 
and L. A. Wallace. 

The Commercial Section of the Na- 
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tional Electrie Light Association has 
experienced a rapid development with- 
in the past two years and has now over 
1200 members. The membership in 
cludes the commercial men of the elec- 
trical industry, including representa- 
tives of electric lighting companies, 
manufacturers of electrical apparatus, 
jobbers in electrical supplies, and men 
interested in the installation of con- 
struction material. The Commercial 
Section ig devoted to the development 
of progressive policies for the enlarge 
ment of activity in the entire electrical 
Industry. It embraces a comprehensive 
movement for general cooperation rath- 
er than the establishment of a central 
bureau for the collection and dissemin- 
ation of information. 

The electrical field apparently needs 
the introduction of commercialism and 
the cooperative movement which is be- 


ing developed through the commercial 
section is endorsed by the leaders in 
each branch of the industry. To foster 
this development a number of the more 
prominent central-station interests and 
manufacturing companies have trained 
men from their own ranks who have 
shown a special fitness for this develop- 
ment work, and have even gone so far 
as to secure the services of specialists 
outside of their own organizations. 
The Executive Committee is prepar- 
ing a comprehensive program of com- 
mercial papers and reports for the Se- 
attle, Wash., convention of the Nation- 
al Electric Light Association. There 
will be a limited number of papers on 
vital topics and it is proposed to dis- 


tribute these papers considerably in 


advance of the date of meeting so that 
the fullest and freeest discussion may 
ensue. 

It is also proposed to prepare several 
handbooks of interest to the commercial 
men of the industry similar to the book- 
let on electrical equipment of the home 
which was prepared by the wiring com- 
mittee and the booklet on electric signs 
which was prepared by the sign com- 
mittee. Both of these booklets have al- 
ready had a wide distribution and have 
elicited considerable favorable com- 
ment. 

The booklet on the electrical equip- 
inent of the home prepared by the wir- 
ing committee is the first of its kind 
and incidentally owes its preparation 
and distribution to the cooperative ef- 
fort of every element in the industry. 
The central-station men have been es- 
pecially active in committee work and 
have shared in the preparation and dis- 
tribution of the book. The contrac- 
tors have contributed through the Na- 
tional Electrice Contractors’ Association 
by a direct contribution and through 
the purchase of a large number of 
copies for redistribution. The jobbers 
of electrical material and supplies have 
made a direct cash contribution.and are 
also making a special distribution of 
this book. The manufacturers have 
also contributed liberally and through 
their efforts there will be a special dis- 
tribution to central stations and to 
architects. Through the efforts of Mr. 
Dodd, secretary of the Commercial Sec- 
tion, the work has been so coordinated 
that it has found its most valuable ex- 
pression in bringing together in one 


harmonious relation all the important 
elements interested in the general de- 
velopment of the utilization of electri- 
cal energy and the manufacture and 
sale of current-consuming devices. 

In order that the work may go for- 
ward on such a comprehensive scale 
Mr. Dodd has offered to. greatly in- 
crease the work of the secretary ’s office 
and establish a staff to carry on the 
work effectively. This service is ten- 
dered without expectation of compen- 
sation and has been accepted by the 
Executive Committee of the Commer- 
cial Section. In connection with the en- 
largement of the secretary ’s office it is 
planned to prepare a commercial cumu- 
lative index, the material to be secured 
from every reliable source, to estab- 
lish an advertising exchange so that 
central stations in every part of the 
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country can realize the benefits of the 
experience and service of the best ad- 
vertising men available. Headquarters 
will probably be established in close 
touch with the executive offices of the 
National Electrice Light Association in 
New York City. 

' — eo 
To Promote Electric Cooking in South 

Africa. 

Announcement has been made that 
rates for electric energy in the town 
of Johannesburg, South Africa, will be 
reduced to three cents pe. kilowatt- 
hour in order to encourage electric 
heating and cooking. A vigorous pol- 
icy has been adopted by the city coun- 
cil to inerease the output of current in 
order to justify the reduced rates. A 
new department has been created for 
the sole purpose of interesting custo- 
mers in domestic cooking. 
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Introducing Percolators. 

The Denver Gas & Electric Light 
Company is, through its commercial de- 
partment, sending out the following cir- 
cular letter in an effort to acquaint its 
patrons with the advantages of perco- 
lators. One advantage of the electric 
percolator is that a less expensive grade 
of coffee can be used without an evi- 
dence of it in the resulting product. 


Denver, Colo., Sept. 30, 1911. 
Mrs. D. C. Fleming, 

2300 So. Grant St., Denver, Colo., 
Dear Madam: 

It is with pleasure that I wish to call 
your attention to the El Perco Electric 
Coffee Percolator. which our Company has 
recently secured. We are selling this ap- 
pliance at a price within the reach of all 
and we gladly recommend it to our cus- 
tomers. 

Everyone enjoys a good cup of coffee and 
percolated coffee has a delicious flavor 
which can be secured in no other manner 
of making. Within thirty seconds the water 
will begin to percolate and in a very short 
time vou have, right on the table, coffee as 
good as can be made. 


When you are down town, drop in and 


ask our demonstrator to show you the “El 
Perco.” 


Yours truly, 
Clare N. Stannard, 
Commercial Manager. 


—— ee 
Inauguration of ‘‘White Way” in 
Pine Bluff, Ark. 

The Pine Bluff Corporation of Pine 
Bluff, Arkansas, has recently installed 
there what is considered the most com- 
plete ‘‘White Way’’ in the south. The 
system extends through the three prin- 
cipal business streets of the city, which 
has a population of 25,000, covering 
fourteen squares. The posts, numbering 
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the ‘‘ White Way” was worked out in 
an original manner and consists of a 
scheme whereby the merchant pays $3.00 
per month for one year, at the end of 
which time the pole becomes the prop- 
After the first 


erty of the merchant. 
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The Pine Bluff Corporation and the 
Pine City Electric Company, leading 
electrical contractor, joined in prepar- 
ing an expensive illuminated float 
claimed to be the largest of its kind 
ever built and lighted by storage bat- 


NEW LIGHTING INSTALLATION AT PINE BLUFF, ARK. 


year he pays the company $3.00 per 
month per pole for the lighting and 
maintenance of four sixty-watt Mazda 
lamps. The lamps burn from dusk to 
eleven o’clock week nights, and twelve 
o’clock Saturday nights, controlled from 
power station. e 

In the campaign for improved street 
lighting, the Pine Bluff Corporation 
had the support of the local press, re- 
ceiving in nine weeks seventy-nine front- 
page write-ups and 110 editorials. The 
Board of Trade co-operated in the cam- 


NIGHT VIEW OF FLOAT. 


150, are of a simple ornamental design, 
eonstructed along medest. lines that any 
small city can easily afford. Four six- 
teen-inch globes are mounted on iron- 
pipe brackets, supported by iron-pipe 
posts. They are set firmly in concrete 
three feet deep. The total eost of each 
pole set up complete was $24. 


The plan of installing and operating 


paign and the grand opening will long 
he remembered in Pine Bluff. 

At night an industrial and floral 
parade was held, being started at 7:30 
p. m. when the mayor threw the switch 
lighting the ‘‘Great White Way.” The 
parade consisted of 136 decorated floats 
and automobiles and lasted two hours 
and forty-five minutes. 


teries. A’ day view and night view of 


this float is shown in the accompanying 
illustrations. The current was taken 
from sixty Exide batteries and was dis- 
tributed to 262 five-watt twelve-volt 
Mazda sign lamps, eight 250-watt 110- 
volt lamps, sixteen 100-watt 110-volt 
lamps, twenty-four forty-watt 110-volt 
lamps, ten sixty-watt 110-volt lamps, and 
about two kilowatts in appliances of 
various kinds. Nine people were on the 
float demonstrating the uses of electric 
irons, sewing machines, motors, perco- 


DAY VIEW OF FLOAT. 


lators, chafing dishes, curling iron heat- 
ers, fans, toasters, ete. The float was 
24 by 11 feet and ten feet high, made 
of eight colonial columns and arches 
with a color scheme of white. The pub- 
licity received during the campaign has, 
according to the corporation, turned in 
much new business in the residence and 
business section. 
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PRACTICAL CONSIDERATIONS IN 
COTTON-MILL ILLUMINATION.: 


BY J. M. SMITH. 


A good lighting system should bring 
up the output during the hours when 
artificial light is used to about the 
value obtained with daylight. On the 
work itself the light should be ample 
as far as concerns the parts of the ma- 
chine requiring attention. If the shut- 
tles are not changed automatically, 
there should be enough light on the 
shuttle boxes to enable the operator to 
ascertain at a glance how much thread 
remains jn the shuttle. Furthermore, 
daylight conditions should be simulated 
at night in that the entire room should 
be sufficiently brightly lighted to have 
a cheerful appearance and give the 
dea of wideawakeness. This is also 
essential for adequate supervision. 

The above thoughts would lead us to 
demand a system giving the effects of 
general illumination. Another result 
which is expected from good lighting 
is improvement in quality. 

Summer-made cotton goods used to 
demand higher prices than winter 
goods, their quality being superior be- 
cause of the better lighting conditions 
under which they were made. With 
adequate illumination the output 
should be maintained at the standard 
quality throughout the year. To ac- 
complish this, an even light of sufficient 
intensity should be thrown upon the 
various machine parts, where constant 
vigilance will detect flaws at the earli- 
est possible moment. Anything such as 
broken threads, floats, ete., must be de- 
tected surely and quickly. Perhaps the 
largest amount of study has been given 
to the problem of distributing the light 
upon the looms so that the proper 
amount will be obtained at the heddles, 
harnesses and breast beam. The design 
of the lighting should of course be such 
as to eliminate trouble from shadows 
caused by the operator being in his own 
hight. 
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Last but not least, a good installa- 
tion should give light acceptable to the 
operators. It should be free from qual- 
ities injurious to the eyes and, what is 
nearly equivalent, it should cause as 
little fatigue as possible. With the 
progress and improvement that is be- 
ing made in the humanitarian features 
in factories, the mill owners will soon 
be required to give proper attention to 
these matters. If bad lighting condi- 
tions are allowed to continue without 
efforts being made to alter conditions, 
we should not be surprised to see leg- 
islation enacted to control the matter. 

That it has not been given adequate 
attention, at least until very recently, 
is evidenced by the report of the 
United States Commissioner of Labor, 
which includes the following sentence: 
“The distribution, arrangement and 
amount of artificial illumination needed 
in these mills, from the standpoint of 
conservation of eyesight in workers, is 
a subject yet to be studied.’’ It is cer- 
tainly wrong to expect operators to 
do good work with anything but the 
very best possible light for the pur- 
pose. Uncovered, glaring light sources 
have no place in factories such as we 
are considering. 

Apart from the direct injury done to 
the eyesight, there is the discomfort 
which sometimes shows itself in aver- 
sion to normal work or the sense of 
tiredness in the operator himself, 
which may or may not be recognized 
as due to eye strain. This must show 
itself, however, in both quality and 
quantity of the work. 

It is possible to get very fair results 
with several of the different kinds of 
lamps now being used in lighting tex- 
tile mills. The manager who is to de- 
cide between claims or rival salesmen 
will prefer to apply a few tests him- 
self. 

lst. Does the installation do the 
work required of it even when first in- 
stalled? 

2nd. Can the installation be main- 
tained at its initial efficiency? 

3rd. Is the installation economical? 

In considering economy the follow- 
ing items must be taken into account: 


039 


and 


a. Initial investment and annual 
fixed charges—interest, taxes, insur- 
ance and depreciation. 

b. Cost of renewals and repairs. 

c. Cost of energy. 

d. Cost of labor required for main- 
tenance. 

ce. Indirect costs, such as loss of 
time and output, due to disturbing the 
operators in taking care of the light- 
ing system, and reduction in yardage 
when a light-unit fails. 

The different systems of illumina- 
tion employed in mills may be roughly 
divided into two classes, general and 
local. With general lighting the aim 
is to produce a uniform illumination 
of sufficiently high intensity to permit 
work in any part of the room. It is 
ordinarily accomplished by distributed 
units spaced approximately in squares 
over the entire area to be lighted. Its 
advantages are, that the work may be 
done well anywhere in the room and 
that the mill appears, as a whole, well 
lighted, giving a cheerful and wide- 
awake appearance at night. 

Local illumination, formerly used to 
a great extent for lighting looms, con- 
sists in using a single lamp and re- 
flector to light a relatively small area. 
In some places the lamp has been ar- 
ranged so that the operator can move 
it along a bar placed above the loom 
in such a way as to throw a large 
amount of light on a portion of the 
threads, but never illuminate evenly 
the entire width of the goods. Its dis- 
advantages are that it takes the oper- 
ator’s time for adjustment, and is 
likely to produce eye fatigue, due to 
the sharp contrast between the light 
and dark areas. Further, it hinders 
proper supervision because of the dark 
appearance of the room, which pre- 
vents a foreman from observing idle 
employees. The third system of light- 
ing, Which in a way is a eross between 
the first two, consists of medium-sized 
lamps placed near the ceiling, or at 
least beyond the operators’ reach, but 
located with reference to individual 
machines so that each loom receives 
adequate light. 

The number of machines lighted by 
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any one unit is somewhat a matter of 
choice. Large units are more econom- 
ical as regards cost of wiring, renewals 
and labor for maintenance. Smaller 
units are preferable because of a more 
uniform distribution of light, absence 
of shadows and more accurate location 
with reference to the operator’s needs. 
A further advantage of the smaller 
units is the relatively small incon- 
venience resulting from the failure of 
a lamp. If a single lamp illuminates 
four or eight machines, its extinguish- 
ment means the idleness and loss of 
time of many operators and machines. 
With small units the desired illumina- 
tion can be obtained with a lower 
height of suspension than with large 
ones. This is an important advantage 
in weave rooms with low ceilings. 
Where tungsten-filament imecandes- 
cent lamps are used, the sixty and 
forty-watt sizes equipped with intens- 
ive reflectors are very popular. Lamps 


larger than the 100-watt size may be 


said to have no place in a weave room; 
they are well suited, however, for 
lighting spinning rooms and other 
large areas. 

As to reflectors for use with the in- 
candescent lamps, there is a consider- 
able range for choice. Proper hght dis- 
tribution can be obtained from either 
steel or glass reflectors, so that the de- 
eiding factors will be considerations 
of a more commercial nature. Of pri- 
mary importance in obtaining the re- 
quired light is the efficiency of the re- 
Heetor. The opaque enameled reflector 
will throw slightly more light directly 
upon the work than a prismatic glass 
reflector. Any reflector which may be 
used should be of such design as to 
cover the lamp enough to protect the 
eyes of the workers from the direct 
glare of the lamp filament. It is now 
possible, however, to obtain reflectors 
of either type which comply with these 
requirements. 

In the matter of first cost, the steel 
reflector will be found somewhat lower. 
The depreciation due to dust should 
not be greatly different for the two 
types. The damage to work resulting 
from breakage of a glass retlector 
which has been located over a loom 
would cause considerable havoc by eut- 
ting threads in falling, and would indi- 
cate from this standpoint that a metal 
reflector is preferable. The replace- 
ment of glass reflectors in a large fac- 
tory is found to amount to three or 
four per cent of the total maintenance 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


cost. On the other hand, it is possible 
to determine easily when a glass re- 
flector has been properly cleaned, 
whereas the efficiency of a metal type 
may be considerably impaired without 
this being easily detected by inspec- 
tion, Reflectors with a smooth enamel 
finish can be very easily cleaned in 
place with a damp cloth. One of the 
points which has brought glassware 
into favor is the fact that a very appre- 
clable amount of light passes through 
the reflectors, lighting the ceiling and 
walls, giving a more cheerful appear- 
ance to the room. In cotton mills, how- 
ever, there is so much reflection from 
the brightly lighted goods that a well- 
diffused light is found in the upper 
part of the room, sufficient to enable 


repairs to be made on shafting and 


such other operations to be performed 
as require a moderate amount of light. 
Several photographs, which I have in 
my possession, show that undved silk 
in the looms casts enough light back 
to the ceiling to bring out in the pic- 
ture every detail of shafting. piping, 
wiring, ete. With white cotton goods 
the effect would be more pronounced. 

When a man has reached the de- 
cision to install a well-designed light- 
ing system in his mill to effect some 
of the economies mentioned above and 
obtain other desirable results, he must 
naturally consider the expense in- 
volved and the time required for the 
proper maintenance of the system. The 
machinery in the mill cannot run long 
without attention, and the lighting 
equipment likewise must not be neg- 
lected. 

The largest item in the upkeep of a 
system using incandescent lamps is the 
cost of the lamps themselves. In one 
large industrial plant this amount is 
seventy-five per cent of the direct 
maintenance charges. The average ef- 
fective life of a Mazda lamp depends 
upon the efficleney at which it operates. 
The manufacturers rate the lamps at 
three different operating efficiencies cor- 
responding to the life figures of 1,000, 
1,300 and 1.700 hours. The choice of the 
efficiency depends upon the price paid 
for power. Where this is purchased 
at a moderately high rate, it pays to run 
the lamp at high efficiency, thereby ob- 
taining the most light for the current 
consumed, Even when the mill has its 
own lighting plant and energy is 
cheap, the high-efficiency lamps are de- 
sirable on account of the better quality 
of the light. 
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In order that the illumination will 
not be materially reduced after the 
plant has been in operation for some 
time, the lamps and reflectors should 
be thoroughly cleaned at proper inter- 
vals. A recent investigation in a weave 
room, where dust made conditions as 
bad as will be found in practice, 
showed a loss of light of about ten per 
cent per month with both glass and 
steel retlectors. If by thorough clean- 
ing we eliminate the loss due to dust, 
we can keep the amount of light ob- 
tained within a few per cent of that 
given by the new installations, the 
lamp itself maintaining its candle- 
power so well during its rated life that 
the average will be well above ninety 
per cent of the initial value. 

The cleaning of the lamps may be 
done in the most obvious way, by pro- 
viding one worker with necessary step- 
ladder and washing material, and tak- 
ing down each unit, cleaning and re- 
placing it. This, however, is not an 
economical arrangement, as two trips 
up and down the step-ladder are re- 
quired for each reflector, and the man 
doing the work performs several dif- 
ferent operations in succession, which 
wastes time as compared with doing 
only one thing. Some factories have a 
man with a ladder put up a clean re- 
flector at the same time he is taking 
down a dirty one; the latter he hands 
down to a helper, who washes it ready 
to be placed clean on the next fixture. 
If the washing takes relatively more 
time than the removing and replacing 
of the unit, two persons may be em- 
ployed at washing. Another arrange- 
ment very desirable in a large factory 
is to provide a truck holding an extra 
stock of clean reflectors. These may be 
put up as the dirty ones are removed 
to be taken from the room for the pur- 
pose of cleaning. 

To summarize, then: 1. Decide to 
light adequately. 2. Choose a system 
that is practical as well as correct in 
theory. 3. Take care of it so that it 
is always in shape to produce the re- 
sults wanted. Under such conditions 
you cannot help find good illumination 
your most trustworthy helper and 
profit-producer. 

: —————_»>-o__-—_ 
Cheapening of Carbon Lamps. 

The prices of standard sixteen-can- 
dlepower carbon-filament lamps is now 
only one-sixth of the price in 1882. By 
1893 it had dropped one-half and by 
1895 to one-fifth. 
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ELECTRIC CRANES FOR STEEL- 
MILL SERVICE.’ 


BY E. FRIEDLAENDER, 


The rapid and cheap handling of all 
kinds and sizes of material by means 
of electric’ cranes has greatly influ- 
enced the making of steel products and 
helped considerably to reduce cost of 
same. 

The economy and value of cranes can 
be better appreciated when compared 
with hand labor. In the average one 
man can produce only about 33,000 
foot-pounds of work in ten hours, 
where by means of a crane the same 
man could perform easily ten times as 
much work in the fraction of one min- 
ute. As cranes can now be built to suit 
every condition, they are coming every 
day more in use. 

It can be seen very readily why it is 
of vital importance to avoid the least 
delays in the operation of electric 
cranes. With this objeet in view, spe- 
cial attention must be paid to the 
proper design of every crane detail, 
whether electrical or mechanical. 

Most cranes are built from special 
prepared plans, and differ in design 
from all others furnished to perform 
probably similar work under exactly 
the same conditions. Each purchaser 
has his own ideas about crane con- 
struction and is willing to pay for ex- 
tra development work. Cooperation 
hetween crane builder and purchaser 
will finally result in standard cranes 
which would meet all requirements. 

Power efficiency of electric cranes Is 
hardly ever considered when buying 
cranes, By improving efficiency of each 
crane by only a few points a consider- 
able amount of power would be saved, 
as cranes constitute often the greater 
part of the load in steel mills, and espe- 
clally furnace plants. 

Electric cranes are not 
wasteful in power consumption as hy- 
draulic cranes; power is used in direct 
Proportion to load lifted; on hydraulic 
cranes, however, cylinders have always 
to be filled, regardless of whether the 
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nearly so 


= Paper presented before the Iron and Steel 
‘“ectrical Engineers, New York, September 25. 
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hook is handling full, light, or no load. 

Nevertheless, the large number of 
gears, shafts, bearings, ropes, etc., on 
electrice cranes cause a great amount 
of frictional resistance, which should 
not be overlooked. Good lubricated cut 
gears have an efficiency of from 96 to 
98 per cent, but when dry, worn and 
out of alinement as low as ninety-two 
per cent. Each bearing causes a loss of 
from one to seven per cent, according 
to lubrication and alinement. Rope 
stiffness reduces efficiency from one to 
three per cent, depending on the diam- 
eter of sheaves and drums. 

The total mechanical efficiency of 
electric cranes hardly ever exceeds 65 
to 75 per cent, and, together with elec- 
trical losses in motors, controllers and 
conductors, brings overall efficiency 
down to 50 to 60 per cent. It is. therc- 
fore, very important to use the least 
number of shafts, bearings and gears 
possible to reduce dead weight to a 
minimum, and, last, but not least, keep 
all frictional surfaces properly ma- 
chined, alined and well lubricated. 
This will not alone decrease power con- 
sumption, but at the same time reduces 
considerably the cost of maintenance 
and repairs of motors and eontrollers. 

The wrong application of brakes 
can also greatly increase power ceon- 
sumption on cranes and punish severely 
all mechanical and electrical parts. 
Motors should not work against fric- 
tion of brakes, but be released from it 
on the first step of the controller, This 
is easily accomplished by the use of 
magnetic-actuated brakes, but 1s en- 
tirely dependent on the skill of oper- 
ator with hand or foot brakes 

More important yet is the proper 
speed control of erane-motors; their 
rapid starting, stopping and reversing 
by unskilled men is not only very 
wasteful in power, but also very hard 
on all machinery, e8pecially electrical. 
The best remedy is, probably, to take 
the control out of the hands of oper- 
ators and predetermine acceleration, 
speed, torque current through 
magnetic switches. 
ever, extra complication and expense, 
but will in the end pay for itself. 


and 


. e 
This means, how- 
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In regard to working efficiency of 
electrice cranes, wherever a great 
amount of material has to be handled, 
the general rule of keeping material 
always going in same direction should 
be adhered to as much as possible. It 
is very inefficient and costly to handle 
small loads at very high speeds over 
long distances on large and heavy 
cranes. 

In deciding on the speed of different 
motions we should not lose sight of the 
fact that the normal load hardly ever 
exceeds one-fourth maximum load and 
speed should rather be made to suit 
normal load; work in foot-pounds 
should then be made the same for the 
maximum load. Series direct-current 
motors are better adapted to this than 
alternating-current motors and will 
give, for this reason, a better working 
efficiency. 

The proper type of girders should be 
selected for the work to be done by 
cranes. Heavy double or single-leg 
gantries should not be used where fast 
and continuous bridge work is re- 
quired. It does not matter whether 
box, lattice, single-web, or rolled-beain 
section is employed for girders; all will 
give equal satisfaction if properly de- 
signed. It is erroneous to think that 
lattice girders on outdoor cranes are 
not so susceptible to wind pressure; 
experience has proven that the four 
rows of angle braces of girders cause 
as much resistance as plated girders of 
same capacity. 

The fish-belly girder allows material 
to be used to best advantage; the 
square lattice girder, however, is easier 
fabricated, as all sections at different 
points are alike; it makes a rigid and 
stiff construction, if properly braced, 
with the least dead weight, 

Gears, bearings and shafting may be 
regarded as the most important parts 
of cranes. On their proper design de- 
pends largely the efficiency. safety and 
cost of maintenance of cranes. Wher- 
ever possible, worm, bevel, split and 
overhanging gears should be avoided. 
All gears should be of steel, with stand- 
ard involute-eut teeth; all high-speed 
gears should be made of high carbon 
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steel properly tempered and to run in 
oil-bath. No pinions with less than 
thirteen teeth should be used, as they 
will run rough and are liable to be 
mechanically weak. i 

Although only one-half maximum 
load can come ordinarily on one tooth, 
for the sake of longer life and safety 
each tooth should be made amply 
strong to stand entire maximum load. 
As all gears on cranes are worked in 
either direction and continuously re- 
versed, teeth should be made so strong 
that they will resist absolutely all 
bending stresses; otherwise crystalliza- 
tion and breaking of teeth would be the 
final result. One cannot recommend too 
strongly to run all gears, wherever pos- 
sible, in oil-bath; the resultant noise- 
less and easy running of the crane, as 
well as better efficiency and lower cost 
of upkeep, would soon pay for it. 

All brackets and bearing supports 
should be made strong enough to avoid 
deflection of shafts and their binding 
in bearings. Where, on account of the 
light weight, it is impossible to pre- 
vent working and twisting of bearings, 
they should be made of swiveling type 
and be self-alining. 

The use of roller or ball bearings on 
cranes for mill work cannot be recom- 
mended, and should only be allowed 
where, on account of handpower, fric- 
tion must be reduced to a minimum. 

It is surprising that more use is not 
made by crane builders of oil-ring 
bearings similar to those on motors. 
Cranes equipped throughout with such 
bearings are always ready for work, 
much cleaner, do not drop oil on men 
and objects below, run easier and 
quieter, with less power consumption 
and cost of maintenance. 

Cranes are generally handled much 
rougher than any stationary machinery 
and require continuous attention. They 
are naturally located in very inaccessi- 
ble places, often high up, very hot, 
dirty and smoky. Proper means should 
always be provided to give easy access 
to them without necessitating climbing 
of ladders or building columns; good 
stairways with railing, platforms and 
galleries on top for necessary inspec- 
tion and repairs should always be fur- 
nished with crane structure. Crane 
girders should always have walks all 
around girder, and, if possible, trolley, 
to prevent slipping or falling from 
crane. 

The use of over 270-volt currents on 
eranes cannot be recommended, as ac- 
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eidental touching of conductors is 
liable to be fatal. Even where electric 
shock is not dangerous, it may cause 
serious injury through fall by fright; 
therefore, bare conductors should be 
avoided as much as possible or be 
plainly marked by some bright colors. 

Means for preventing cranes from 
running away and wrecking them- 
selves through wind pressure or acci- 
dental starting of motors should al- 
ways be provided. 

The proper location and arrange- 
ment of operator’s cab, often called 
cage on account of the way he is some- 
times caged in, is of great importance. 
Over yards, when material is often ob- 
structing clear view, where operator 
handles material by means of grab 
buckets or lifting magnets without any 
assistance below, cab is best mounted 
direct on trolley. Man trolleys can be 
operated at higher speeds; manual 
brakes can easily be provided to con- 
trol trolley and hoist motion, and crane 
can be wired easier and cheaper. Lo- 
cating cab in center on one side of 
crane, instead of on end of girder, gives 
operator often a much better view. 

Crane motors are called upon to 
work mostly under very trying condi- 
tions, such as shocks, vibrations, fre- 
quent starting, stopping and sudden re- 
versing, high lowering speeds, over- 
loads, and many others, not to mention 
dirt, heat, rain and, last, but not least, 
lack of attention. 

The ordinary commercial motor has 
been found unable to withstand contin- 
uously such conditions, and special 
mill-type motors had to be developed 
by motor builders for this work. 
Through cooperation with operating 
men, all weak, defective and undesir- 
able features have been remedied, and 
there should be no trouble in getting 
crane motors which will stand operat- 
ing conditions of mills and at the same 
time reduce cost of maintenance and 
repairs to a minimum. 

Motor frames are now made entirely 
of steel and allow easy access and re- 
moval of armatures and fields, being 
split horizontally through field castings 
and bearings. The spider construction 
makes it possible to renew shaft or 
commutator without touching wind- 
ings. Shafts are made much heavier, 
with larger keys and taper ends; core 
is pushed on spider instead of on shaft 
in such a way that it cannot get loose 
and damage windings or leads. Ample 
ventilation with very low core losses 
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is provided; brush-holders have adjust- 
able tension springs, bearings are ar- 
ranged for oil-ring lubrication. Insula- 
tion is almost fireproof and will stand 
higher temperatures than on standard 
motors. 

The poor commutation of high-peak 
current has always been a defect of 
crane motors, and caused frequent re- 
newal of brushes and commutators. 
The introduction of interpoles on all 
crane motors has greatly helped to im- 
prove commutation and do away with 
rough and worn commutators, short- 
circuiting of bars, and final grounding 
of motors and burning of controller 
contacts, as well as blowing of fusos. 
Sparking and flashing over at brushes 
even with three times full-load current 
is not often encountered on interpole 
motors. The slower speed of these mo- 
tors allows quicker acceleration and 
stopping, with less braking effect and 
current consumption. 

The usual practice of rating railway 
motors after one-hour full-load run 
with maximum temperature not to ex- 
ceed seventy-five degrees centigrade, 18 
the one that should be adhered to in 
most instances, especially on bridge 
and trolley motions, where, on account 
of fast acceleration of large and heavy 
masses, current values are liable to be- 
come very high. The half-hour rating 
will give motors large enough for 
cranes, which are generally not worked 
so hard and steady; as, for instance, 
in shops, engine rooms and over ma- 
chinery in mills. 

It should not be overlooked that the 
rate of temperature rise of crane mo- 
tors is slow, in order to meet the one- 
hour rating, but that the maximum 
temperature is often finally exceeded 
and liable to deteriorate insulation if 
surrounding temperature is excessive, 
as is often the case in mill buildings. 
Manufacturers of electric machinery 
should state the maximum temperature 
their apparatus can be submitted to 
without any danger of injuring insula- 
tion, also what influence continuous 
high temperatures would have finally 
on motor windings. 

In deciding on the proper size of a 
motor for certain work, not only 
weights, speeds and efficiencies should 
be taken into consideration, but, on ac- 
count of rating of motors, the time of 
work and rest and average speed and 
load should be given attention. The 
great speed variation of series direct- 
current motors under changeable load 
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should also be considered in determin- 
ing size of motor, independent from the 
power required. The maximum speed 
of motion is always considerably 
higher than the mean speed, and could, 
of course, be reduced by accelerating 
and stopping in less time, but this 
would increase load of motor and nec- 
essary braking power and make wear 
and tear on gears, shafts and brakes 
heavier. 

As the combined mechanical and 
electrical efficiency of cranes is only 
about 50 to 60 per cent, not more than 
22,000 foot-pounds of work can be got- 
ten out of a one-horsepower motor for 
crane work. This may give a some- 
what bigger motor on small cranes, but 
would hardly be objectionable, as such 
eranes are working generally faster 


* and more continuous than large cranes 


and are subjected to rougher treat- 
ment. 

As the capacity of direct-current 
motors is mainly limited by the rise in 
temperature and motors are liable to 
exert torque greatly in excess of the 
capacity of the crane and cause seri- 
ous breakdowns, devices should be pro- 
vided to limit torque and current to a 
predetermined maximum and stop the 
motor before any harm is done. 

In lowering a load the motor is as- 
sisted by the descending weight and is 
liable to attain very high speed, caus- 
ing sparking and flashing at brushes 
and often serious injury to armature 
and field windings. The controller 
should, therefore, be arranged to pre- 
vent the speed from exceeding twice 
full-load speed. Alternating-current 
motors do not permit speeds much in 
excess of synchronous speed and can 
be counted on to take the place of me- 
chanical retaining brakes. Operators, 
however, must be careful and not shut 
off power, as the motor would then be 
liable to attain very high speeds. 

The alternating-current motor has en- 
croached more and ‘nore into the field 
of the direct-current motor and suc- 
cessfully replaced same where speed 
and direction of rotation is constant. 
Their introduction for crane work. 
however, has been slow, for many rea- 
sons, 

The series direct-current motor has 
Speed-torque characteristics especially 
well adapted for crane service. To 
give similar characteristics to the alter- 
nating-current motor much of the sim- 
plicity and advantage of the alternat- 
mg-current motor had to be sacrificed. 
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The simple squirrel-caged motor had 
to be changed to a wound-rotor motor 
with slip rings and brushes. On ac- 
count of closed slots, windings are 
tedious and difficult to put in place and 
to form into the required shape. Open 
or semi-closed slots would greatly sim- 
plify winding, but decrease efficiency 
of motor. 

The maximum starting torque is not 
as great as on direct-current motors 
and regulation much poorer, as speed 
will exceed very little synchronous 
speed, even at no load, and if maximum 
torque is exceeded the motor is liable 
to pull out and stop entirely, and can- 
not start again unless load is de- 
creased. 

The large magnetizing currents of 
alternating-current motors under all 
load conditions are liable to heat them 
up considerably when worked steadily, 
and must not be overlooked. These 
wattless currents do not represent en- 
ergy and do not increase power con- 
sumption, but will heat up motors, 


transformers, generators and conduct- 


ors. Voltage drop should be avoided 
as much as possible on alternating-cur- 
rent motors, as torque varies as the 
square of the applied electromotive 
force; this, of course, means heavier 
conductors on cranes and feeders than 
for direct-current cranes, where drop 
in voltage affects mainly speed, not 
torque. Efficiency at light loads de- 
creases rapidly, and it is, therefore, ad- 
visable not to make motors too large 
for the normal work. 

Although alternating-current cranes 
ean handle a load just as delicately as 
direct-current cranes, they cannot per- 
form as much work, 1. e., act as quickly 
as direct-current cranes. Only the max- 
imum loads ean be hoisted at the same 
speed on both cranes, the speed of light 
loads and lowering being much higher 
on direct-current cranes. The sugges- 
tion of slowing down alternating-cur- 
rent motors for heavy work by means 
of resistance and of speeding up for 
light loads, to approximate direct-cur- 
rent crane work, means larger motors 
and lower operating efficiencies. 

Single-phase commutator motors 
have about the same characteristics as 
series direct-current motors, and are 
better adapted for crane work than 
three-phase synchronous motors. How- 
ever, they have been very little in use 
on account of complicated construction 
of motor and their inability to commu- 
tate large currents. 
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Since the introduction of electrie mo- 
tors on cranes and their ability to gen- 
erate electric energy, great efforts 
have been made to use the generative 
control and do away with mechanical 
retaining brakes. The very same char- 
acteristics, which make series motors 
and their _rheostatie control best 
adapted for crane work, are very de- 
trimental for regeneration and do not 
permit very readily lowering step by 
step by means of dynamic braking. The 
self-excited series generator is slow in 
building up its field with resistance in 
circuit, allowing load to descend until 
the field is strong enough. Unless the 
operator handles the controller prop- 
erly and the weight is sufficient to over- 
haul the drum, this rheostatic dynamic- 
brake control is hardly satisfactory. 

By giving the series motor shunt 
characteristics, dynamic-brake control 
has become almost perfect. The op- 
erator can handle the controller as 
usual, and is able to lower either the 
empty hook or the maximum load step 
by step at any desirable speed. By 
dividing the armature and field in two 
separate circuits and exciting fields 
separately, counter electromotive force 
ean be lowered or raised above line 
voltage as desired. This however re- 
quires large rheostats in addition to 
controller resistance and brakes, which 
will release the motor when current is 
at its minimum value. The use of shunt 
brakes, or placing of series brakes with 
resistance directly across the line, 
would easily overcome all trouble. 

A number of different devices are in 
use, to limit the travel of hook in the 
highest position. To prevent serious 
breakdowns and perhaps injury to 
men, all such devices must be absolute- 
ly dependable at all times without re- 
quiring any attention. To avoid de- 
lays and losses, limit switches should 
not interfere with lowering of hook at 
any time, and must not require any re- 
setting or readjusting after once put 
In service. Overhoisting should open 
the device and stop motion before any 
damage is done; lowering should then 
reset device automatically. Limit 
switch must always be normally closed 
in such a manner that hoist is inopera- 
tive, should limit device for any rea- 
son whatsoever get out of order. The 
safest and simplest arrangement is a 
single-pole switch placed into the pas- 
sage of the hoist block, which opens 
switch in time to allow brake to stop 
motion. 
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All readers of the ELECTRICAL RE- 
VIEW AND WESTERN ELECTRICIAN are in- 
vited to submit questions and answers 
to this department. Correspondents are 
requested to send full name and address. 
This, however, will not be printed ex- 
cept where the writer indicates his will- 
ingness therefor. Anonymous commu- 
nications will not be considered. 

Questions relating to electrical mat- 
ters of any kind will be inserted. An- 
swers from our readers should be re- 
ceived in this office preferably within ten 
days of the date of publication of the 
question. Answers will be published in 
a subsequent issue. 


QUESTIONS. 

No. 19.—AMOUNT OF OZONE NECES- 
SARY FOR VENTILATION.—In a hall hav- 
ing a system of forced ventilation with 
distributed registers, how much ozone 
should be generated by an _ ozonizer 
placed at the intake, in respect to size of 
hall and number of people; what should 
be the capacity of the ozonizer in order 
to properly ozonize the air? On what 
facts are these figures based? If the 
ozonizer is not connected with a fan for 
circulating the air, what proportion 
should ‘the ozone generated bear to the 
amount of bad air to be vitalized? Tow 
is the ozone thus generated measured as 
to strength, amount, ete., for any given 
length of time ?—H. M. G.. Indianapolis. 


No. 21.—EFr ect OF FLASHING ON LIFE 
OF TUNGSTEN SIGN Lamps.—Is the life 
of tungsten sign lamps shortened when 
they are used in connection with a high- 
speed flasher? Is such a flasher adapted 
for earbon-filament lamps only ?—S. M., 
Peoria, IN. 


No, 22.—ForMULA FoR HARMONICS.— 
Please give a simple formula for ealeu- 
lating even and odd harmonies and show 
how they may easily be distinguished 
and separated —C. S.. Los Angeles, Cal. 


No. 23.—TRoUBLE IN WIRELESS SEND- 
ING.—I have just started some work in 
wireless telegraphy and am having fine 
results in receiving, but a great deal of 
trouble in sending. [ have a seventy- 
foot. three-wire aerial, When T connect- 
ed the coils to the 110-volt lighting cir 
ewit in the house, T got a good spark 
across the spark gap. but as soon as | 
threw in my aerial and ground it burned 
up the wire in the eleetrie heht fixtures 
all over the house and a few minutes 


later blew all the fuses except the ones 
on the wireless circuit. When this 
happened I was using a gas-pipe ground. 
Later I tried a water-pipe ground and 
then it would not blow the fuses but 
sparks would jump from the fixture 
stems and from the broken wires; our 
fixtures all have insulating joints and 
are not grounded. I do not understand 
why I had so much trouble after the 
aerial and ground were connected and 
yet got a good spark before. My send- 
ing set consists of two Dow, spark coils 
connected in series, sulphuric-acid in- 
terrupter, spark gap, condenser and key. 
Other amateurs in this city are using 
110 volts and gas-pipe grounds with fine 
results, while I have tried various 


grounds and cannot send out.—J. C. S., 
Cleveland, Ohio. 


No. 24.—S1ze oF HEATING APPLIANCES 
Tuar May BE CONNECTED TO LIGHTING 
CircuiTs.—What is the largest size or 
rating in watts of electric heating ap- 
pliances that may be connected to an or- 
dinary house lighting cireuit carrying 
110 volts alternating current? Is it nee- 
essary to provide an extra circuit for an 
electric range ?—H. F., Des Plaines, I. 


ANSWERS. 

No. 17.—SINGLE-PHASE FaN MotTor.—, 
We have a twenty-four-inech exhaust fan 
driven by a one-third-horsepower, 110- 
volt, single-phase motor. Wind blowing 
down the thirty-inch duct caused the 
fan to act as a turbine and run back- 
wards. When I tried to start it up again 
the motor just hummed, then after a 
few minutes it started up backwards at 
a very high speed. I then shut off the 
power. On again starting it went all 
right. Why did it go so fast backward 
the first time ?—F. G. D., Lincoln, Neb. 

The single-phase motor used was prob- 
ably of the type which is started by a 
split-phase device, which determines the 
direction of rotation of the motor,” As 
the wind blowing down the duct had al- 
ready started the motor in the opposite 
direction to that of normal operation, 
the spht-phase starting device failed to 
act, and the motor continued to turn in 


the reverse direction. Ordinarily the 


speed would be the same for either di- 
rection of rotation, but it may be that 
the current of air blowing down the 
duct shehtly inereased the speed in this 
particular case. The increase eould not 
be very great.—-S. M. C., Topeka. Kans. 


No. 20.—ILLUMINATION OF PICTURES. 
— Recently I had the privilege of view- 
ing a very fine private collection of pic- 
tures. It struck me that the lighting 
was somewhat defective. Each picture 
was lighted by two or three incandescent 
lamps mounted obliquely on a bracket 
in front of the picture and provided 
with a conical reflector to throw the 
light against the picture. The effect in 
most instances was a ‘‘spotty’’ illumi- 
nation, parts of the upper half of the 
pieture being bright and the rest rather 
dark. How could a uniform illumina- 


tion be seeured?—IT. R. N.. Williams 
Bay, Wis. 


The lighting in this instance would 
have been materially improved had 
straight-filament tubular lamps been in- 
stalled in eylindrieal reflectors specially 
designed for pieture illumination. Such 
lamps and picture reflectors are now 
available on the market. By placing 
two or more side by side, depending on 
the width of the picture, at least quite 
uniform illumination ìs obtained over 
the entire pieture. With comieal reflec- 
tors ‘‘spotty.’’ illumination is bound to 
result, even if the reflectors are placed 
so close as to make the reflected bright 
spots overlap. If the pietures are cov- 
ered with glass or if they are large oil 
paintings with more or less glossy sur- 
face, frosted lamps and reflectors em- 
ploying diffuse reflection are highly de- 
sirable to eliminate any possible glare 
from the picture. The method described 
is particularly suitable for the illumi- 
nation of small collections of pietures. 
The lighting of a large art gallery is a 
more intricate problem. It has been 
solved in a number of ways, each involv- 
ing an illuminating scheme specially de- 
signed for each rogm. Although it is 
desirable to concentrate the light on the 
pictures and thus make them more con- 
spicuous on a subdued wall surface, the 
individual lighting of a large number of 
pictures of various sizes and shapes i8 
not as practicable as the general hght- 
ing of the entire wall surface by means. 
say, of lamps and reflectors completely 
concealed above a false ceiling. A sys- 
tem of this type was described in the 
ELECTRICAL REVIEW AND WESTERN ELEC- 
TRICIAN of September 10, 1910, page 519. 
Sueh problems should be given to an illu- 
minating engineer.—F. H. B. Chieago. 


October 7, 1911 


FINANCIAL REPORTS OF ELEC- 
TRICAL COMPANIES. 


KEYSTONE TELEPHONE. 

The report of the Keystone Telephone, 
of Philadelphia, for the month of Aug- 
ust and two months ended August 31, 
compares as follows: 


1911 1910 
August grosS ........... $ 96,928 $ 93,966 
Expenses and taxes ..... 49,247 47,206 
August net ........6.. 47,681 46,790 
Charges «2c0 essa ewe 25,073 24,267 
August surplus. ...... 22,608 22,523 
Two months gross....... 193,034 188,468 
Expenses and taxes 98,309 94,627 
Two months net ...., 94,725 93,841 
CHa EES 66n85: aS hee wk ee 449,465 48,878 
Two months surplus .. 45,260 44,963 


NORTHERN OHIO TRACTION. 

The report of Northern Ohio Traction 
& Light Company, for the month of 
August and eight months ended August 
31, 1911, compares as follows: 


1911 1910 
August gross .......... $ 272,624 $ 263,149 
Expenses ................ 143,666 135,833 
August net ........... 128,958 127,316 
Charges ........ cc eee ee 44,321 43,496 
August surplus ..,.... 84,627 83.820 
Eight months gross 1,773,731 1,612,504 
Expenses ...........005. 981,692 892,001 
Eight months net . ... 792,029 720,503 
Charges see be aces ek a hws aie ie Sh 354,749 346,769 
Fight months surplus.. 437,290 373,734 


CUMBERLAND TELEPHONE & TELEGRAPH 
COMPANY. 

The report of the Cumberland Tele- 
phone & Telegraph Company for the 
month of August shows gross earnings of 
$603,239, against $571,856 in the same 
period a year ago. The income account 
shows the following: 


1911 1910 
GPOSB oe iw ehv covers leks $ 603,239 $ 571,856 
Expenses oa 360,401 322,490 
Net ee $ 242,838 $ 249,365 
Charges and taxes ...... 50.637 49,603 
Surplus oo... eee. $ 192,201 $ 199,762 
Eight months: 
Ee A nd asd ecg ta syeebs $4,809,700 $4,503,420 
Expenses ............... 2,856,592 2,560,117 
NOt, EE cael: $1,953,108 "$1,943,303 
Charges and taxes ..... 408,355 385,957 
Surplus ..........0.... $1,544,753 $1,557,366 


LONDON UNDERGROUND. 

The associated companies of the Un- 
derground Electric Railways Company 
of London report for the month of 
July, compared as follows: 

METROPOLITAN DISTRICT RAILWAY. 


au, 1911 1910 
ole recelPtS cco vidiny sg ooiweadn £60,847 £57,897 
orking expenses,.............. 28,345 28,000 
Net receipts.. O O 00000010" 32'502 29,897 


LONDON ELECTRIC RAILWAY COMPANY 


Gross receipts : F894 
t EAT T OET £60,186 £58,978 
Working expenses 31,815 30,608 
Net receipts.. O 2222022027 28,371 28,300 


LONDON UNITED TRAMWAYS, LIMITED. 


i swvensese’soan‘ 


To receipts.. ooa. £35,685 £31,007 
Nee expenses............. 2, IS S41 19,847 
Net receipts.. OO eye 16 S17 11,160 


SYRACUSE RAPID TRANSIT. 

The Syracuse Rapid Transit Company 

reports for the quarter ended June 30, 
1911, compared as follows: 
pen 1911 

LOD.IIR 


131,530 
75.519 


1910 
$ 377,396 

99,919 

21,837 


ee ry 
eae ae ae See ee ee eA 
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TWIN CITY RAPID TRANSIT. 

The report of the Twin City Rapid 
Transit Company for the month of Aug- 
ust and eight months ended August 31, 
1911, compares as follows: 


1911 1910 

August gross........... $ 671,324 $ 660,656 
Expenses essorer. 317,043 298,323 

August net ........... 364,281 362,333 
Charges, taxes, preferred 

dividends, etc. ........ 40,079 140.112 

August surplus ....... 214,202 222,221 
Eight months gross ..... 5,163,543 4,925,616 
Expenses .........0..000: 2,583,391 2,265,045 

Eight months net ..... 2,579,952 2,560,470 
Charges, taxes, preferred 
dividends, etc. ......... 1,120,633 1,121,367 

Eight months surplus. 1,459,318 1,439,105 


AURORA, ELGIN & CHICAGO. 

The report of the Aurora, Elgin & 
Chicago Railroad Company for the 
month of August and two months ended 
August 31, 1911, compares as follows: 


191i 1910 
August gross ........... $ 189,282 $ 178,730 
Expenses ...... cece eee ee 92,748 89,476 
August net ........... 96,533 91,2514 
Charees and taxes ...... 36,444 33,039 
August surplus. ...... 60,089 58,215 
Two months gross ..... 375,552 361,117 
Expenses ..... ccc ae ccceee 184,286 175,088 
Two months net ...... 191,266 186,029 
Charges and taxes...... 72,919 65.608 
Two menths surplus .. 118,347 120,421 


BUFFALO GENERAL ELECTRIC. 
The Buffalo General Electric Com- 
pany reports for six months ending 
June 30, 1911, compared as follows: 


1911 1910 

Operating revenue............6.8: $597,405 $522,750 
Expenses and taxes............. 368,680 311,427 
Net earnings.................. 238,724 211,322 
Other income............-.cceeee 25,602 21,934 
Total incoime..............0068- 264,327 233,257 
Interest.. ek eek Bre CONG es 73,606 66.762 
Sürplüs: 2. « sac soe i eseesd teas 197,721 166,494 


INTERBOROUGH RAPID TRANSIT COMPANY. 

Interborough Rapid Transit has is- 
sued its pamphlet report for the year 
ended June 30, 1911. The income ac- 
count compares as follows: 


1911. 1910. 1909, 
Gross operating 

revenue..... $29,767,352 $28,987,648 26,524,394 
Operating ex- 

pense........ 12,368,981 11,013,143 10,747,443 
Net operating 

revenue..... 17,398,370 17,974,505 15,776,951 
Taxes......... 1,925,090 1,750,422 1,799,807 
Operating in- 

COME... 15,473,280 16,224,083 13,977,144 
Other income. 339,915 411,024 1,001,775 
Total income.. 15,813,195 16.635,107 14,978,919 
+Interest ..... 10,673,158 10,552,960 10,389,096 
Net corporation 

income...... *5,140,037 6,982,147 4,589,823 
Dividends...... 3,150,000 3,150,000 3,150,000 
Surplus. ...... 1,990,037 2,932,147 1,439,823 
Operating ratio 41.55% 37.99% 40.52“; 
Passengers car- 

ried.........578,154,088 562,788,395 514,680,342 


*Hqual to 14.69 per cent earned on $35,000,000 
capital stock as compared with 17.37 per cent 
earned on same stock previous vear. 

Rent. ete., Including Manhattan 
guarantee. 


President Theodore P. Shonts re- 
marks on future extension as follows: 
‘After the city authorities rejected the 
subway overtures of this company, they 
prepared and submitted to this com- 
pany, without further conference with 
this company, two certificates; one for 
building certain elevated extensions in 
the Bronx and one for completing the 
third track upon the elevated lines. An 
examination of these certificates, how- 
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ever, has shown that it is impossible 
for this company or the Manhattan 
company to accept them. Practically 
all the objectionable features to the 
third-tracking certificates, which were 
pointed out when these certificates were 
first under consideration with the pub- 
lic authorities, many of which were 
then apparently conceded, have been 
retained, and other objectionable fea- 
tures have been added. The company 
under the terms of the certificates now 
tendered cannot treat the necessary ex- 
pense of financing as a part of cost, and 
the cost of financing would thus fall as 
a total loss upon the company in event 
that the city under the recapture pro- 
vision should take back the new lines 
after ten years. The equipment like- 
wise might be taken over at an ob- 
solescent valuation, thus entailing a tre- 
mendous loss upon the company in that 
regard. The company is likewise asked 
to leave to the Public Service Commis- 
sion the power to prescribe service, and 
facilities and to reduce the five-cent 
fare if, in its discretion, it deems that 
rate unreasonable. Such deferred main- 
tenance charges as the Commission 
might hold to exist may be required to 
be taken up. In these franchises the 
company is asked to pay in effect one- 
half of all increased future profits, not 
only from property covered by the new 
franchises but from the old elevated 
system as well, and at the end of 
twenty-five years, if the certificates be 
renewed, the company is required to 
pay a percentage of all future profits in 
excess of the average profits for the last 
two years. 

‘Although all efforts upon the part 
of your company to procure the con- 
struction of new subways and elevated 
lines have been rejected by the public 
authorities, your company will still 
continue to carry out its policy of im- 
proving the service and of adding fa- 
cilities to the present system to make 
it equal, as far as possible, to the ever 
increasing traffic. The extent to which 
this policy has been carried on in the 
past will appear from the fact that dur- 
ing the last two years your company 
has paid out over $8,000,000 for im- 
provements, or $2,000,000 in excess of 
the amount paid out in dividends to 
stockholders during the same period. 

— eoo 

Exports of copper for the week 
ended September 28 were 6,271 tons. 
Since the first of September the 
amount was 24.008 tons. 
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Outdoor-Type Oil Circuit-Breakers. 

Companies distributing electric en- 
ergy over long transmission lines are 
often anxious to take on business along 
these routes, but the volume is usually 
so small that the consequent revenue 
does not begin to justify the erection 
of a substation with its attendant ex- 
pense. The advent, however, of out- 
door-type apparatus into the field has 


gone a great way towards solving the - 


problem. 


By its use the distributing company 
may often acquire attractive business 
in small quantities at a reasonable out- 
lay. The most important piece of ap- 
paratus to be considered in such an in- 
stallation is the oil switch or circuit- 
breaker for the control of the feeder 
circuits. 

Another very advantageous use of 
outdoor-type oil circuit-breakers is for 
sectionalizing feeders and transferring 
the load from one line to another with- 
out interrupting the service. Thus it 


3n0-AMPERE CIRCUIT-BREAKER. 


will readily be seen that a distribution 
company, by use of the outdoor-type 
breakers, is able to improve its service 
at a low cost, as well as build up the 
load at a small expenditure. 
Cireuit-breakers for successful use in 
such service must possess certain essen- 


New Electrical2’Mechanical Apparatus 


»” Appliances 


tial characteristics that render them 
adaptable to use outdoors. A circuit- 
breaker, to meet successfully the de- 
mands made upon it in such service, 
must be simple but sturdy in construc- 


SIDE VIEW. 


tion and fool-proof. Appreciating the 
demand for a simple but absolutely re- 
liable outdoor-type oil circuit-breaker 
for moderate capacities and voltages, 
the Westinghouse Electric & Manufac- 
turing Company has placed on the mar- 
ket a modification of the type B 
breaker which has been successfully 
used as an indoor type for some years 
past. 

This breaker has a separate tank for 
each pole, the tanks being made of 
welded-seam boiler iron with an in- 
sulating lining, thus permitting an easy 
inspection of the contacts. 

The breaker may be either auto- 
matic or non-automatic in the tripping 
operation. The automatic tripping is 
effected by the use of current trans- 
formers located as an integral part of 
the circuit-breaker, one transformer for 
a two-pole breaker, three for a three- 
pole breaker, and two for a four-pole 
breaker. This arrangement affords ab- 
solute protection under all conditions, 
and the use of less than three trans- 
formers for a three-pole breaker is not 
advised. 

The breaker is full automatic in its 
action, that is, cannot be held in closed 
position while a continued overload or 
short-cireuit exists on the line. 
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The outdoor hand-operated type 
breaker, as shown in the accompanying 
illustrations, is entirely self-contained, 
mounted on a substantial cast-iron 
frame that can be set in any location 
and requires no foundation, bed plate, 
or base. This feature renders the in- 
stallation of the breaker a very simple 
and inexpensive matter. 

The fact that each pole is inclosed in 
a separate tank renders the inspection 
of the contact mechanism a very easy 
matter. The overload-current trans- 
formers are mounted within the inclos- 
ing case of the breaker, thus being 
thoroughly protected from the weather 
and accidental contact with the oper- 
ator. The leads from these transform- 
ers pass directly to the trip coils of 
the breaker, which are also inclosed in 
the housing. 

Insulated leads are brought out 
through heavy corrugated porcelain 
bushings, as shown in the illustrations, 
and are left of a sufficient length to 
enable connections of any kind con- 
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COVER REMOVED. 


venient to the installation to be made. 

Sight gauges are supplied on each 
oil tank for determining the height of 
the oil, and the tank is filled with the 
oil through a plug located just above 
the sight gauge, so that both of these 
operations may be performed without 
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the necessity of removing the tank from 
the frame. 

In the end of the housing is a hinged 
east-iron door, fastened by means of a 
bolt and winged nut, which permits 
ready access to the calibration mechan- 
ism. These breakers are calibrated be- 
fore leaving the works for service on 
which they are to be used. Leads for 
indicating lamps that show the posi- 
tion of the contacts are brought out on 
the under side of the case and may be 
carried to any convenient location for 
the lamps. 

The breakers shown in the views 
herewith are hand-operated, but they 
ean be furnished for electrical opera- 
tion as well. A wooden closing bar is 
furnished for closing the breaker. This 
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Illuminated Billboards. 

The Reynolds Electric Flasher Man- 
ufacturing Company, 617 West Jackson 
Boulevard, Chicago, after exhaustive 
experiments and tests, has perfected a 
new type of reflector for billboards, 
bulletins, walls and other non-illum- 
inated signs of various types and de- 
scriptions. 

The accompanying illustration shows 
a night view of bulletin board illumi- 
nated with Reco mirror reflectors, as 
they are termed. 

The Reco mirror reflector materially 
differs from the average reflector in 
the following particulars: The shape 
of the reflector is octagonal, which 
causes the light to be evenly diffused 
to every part of the sign or surface 
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ILLUMINATED BILLBOARD. 


bar is inserted in the socket connected 
to the contact, mechanism, when it is 
desired to close the breaker, and then 
removed, the handle-socket serving as 
an indicator of the position of the con- 
tacts. 

A vent Pipe with a double opening is 
attached to the top of the weather- 
Proof housing to permit the escape of 
gases arising at the time of the opera- 
tion of the breaker under load. The 
housing is so constructed that it can 
easily be removed, permitting a ready 
inspection of all parts of the breaker; 
at the same time, when assembled, it 
forms an entirely waterproof com- 
partment. All live metallic parts in- 
Side the case are well insulated and any 
danger of flashing from them to the 
Case is eliminated. 


to be lighted. The interior of the re- 
fleetor is lined with mirror glass, which 
is known to be the most natural reflec- 
tor and which reflects all of the light 
from the lamp. Mirror glass is found 
to be superior in every respect to 
enameled or painted reflectors of every 
kind. 

The advantages claimed for this re- 
Heetor are manifold; all of the light 
radiated by the incandescent lamp is 
retleeted without loss; this is not the 
case with other forms of reflections; 
it has been found that painted reflec- 
tors require frequent re-painting, while 
the enameled kind quickly becomes 
covered with dust and soot; glass, hav- 
ing a smoother surface, will not attract 
one-tenth the amount of dirt. Then, 
again, a glass reflector can be cleaned 
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with a small piece of cloth or waste in 
a few moments and it will then be as 
bright as when new. 

Since the advent of tungsten lamps, 
there has been a considerable move- 
ment in favor of illuminated sign 
boards; in fact, the progressive adver- 
tisers are demanding lighted bulletins, 
claiming that more good advertising 
results are obtained. 

The Reco reflector is made of gal- 
vanized iron, thoroughly reinforced, 
has a heavy waterproof brass socket. 

cee ter eee ! 

New Separable Attachment Plug. 

Where attachment plugs are used 
with lighting fixtures considerable side 
strain is usually placed on the fixtures, 
because the cap of the ordinary separa- 
ble attachment plug will not separate 


SEPARABLE ATTACHMENT PLUG, 


except when pulled straight out from 
the base. The new attachment plug re- 
cently designed by the Cutler-Hammer 
Manufacturing Company of Milwaukee, 
while it has an effective locking ar. 
rangement to hold the cap in place, yet 
allows separation from the plug by 
pulling in any direction. This prevents 
the injurious side strain on the fixture. 

The area of contact provided is large 
and the serew shell is securely attached 
to the porcelain by two screws so as not 
to be pulled off through carelessness in 
screwing the plug into the socket re- 
ceptacle too tightly, as is the case 
where only one screw or rivet fs used. 
The rating is 660 watts, 250 volts. Two 
styles are made, one having porcelain 
base and cap and the other having the 
same base but a black-composition cap. 
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Cloth Pinions. 

Cloth pinions are highly successful 
devices for reducing the noise and in- 
creasing the life of power-transmission 
gearing. Metallic gearing, especially 
steel, is always more or less noisy in 
operation, the noise becoming particu- 
larly troublesome in the case of high- 
speed gear trains. Furthermore, iron 
or brass gearing has not sufficient elas- 
ticity to successfully withstand the 
shocks or back lash caused by the 
torque variations incident to the oper- 
ation of machine tools such as punches, 
shears, planers, etc. 

In order to overcome these draw- 
backs various kinds of non-metallic sub- 
stances, such as rawhide and paper, 
have been used instead of brass and 
cast iron for one or more members of 
gear trains. Cloth pinions are now be- 
ing developed by the General Electric 
Company. The blanks from which the 
pinions are cut consist of a filler of cot- 
ton or similar material confined, at a 
pressure of several tons to the square 
inch, between steel ‘‘shrouds’’ or side 
plates, the whole structure being held 
together by means of rivets, or, in case 
of very small pinions, by threaded 
sleeves. After the teeth are cut the 


cloth filler is impregnated with oil. 


Cloth pinions are entirely impervious 
to moisture, unaffected by changes in 
atmospheric conditions and absolutely 
vermin proof. 

The teeth are cut to the 14.5 degree 
involute system according to Brown & 
Sharpe’s standard. Diametral pitch 
is the standard of measurement, and 
companion gears should be cut to sim- 
ilar form. The teeth are said to be 
stronger than those of any other type 
of non-metallic pinion, and are suffi- 
ciently elastic to allow the meshing 
teeth to bear evenly across the full 
wicth of face, thereby enabling the 
combination to absorb shocks capable 
of fracturing cast iron or brass. The 
pinions are self-lubricating, operate 
noiselessly, and have long life. Of sev- 
eral thousands of pinions in operation 
under severe conditions for periods 
ranging from a few months to two 
yenrs, none have shown any appreciable 
signs of wear. 

Cleth pinions have a wide range of 
application, They are particularly suit- 
able for use on the shafts of baek- 
geared motors employed for driving 
lathes, planers, drill presses, shears, 
punches, and other machine tools; for 
loom and spinning-frame drive in eot- 
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ton, silk, worsted, carpet, and textile 
mills in general; for operating pulp 
and paper-mill machinery ; for driving 
printing presses; and for the valve, ig- 
nition and timing-gear trains of auto- 
mobile and other types of internal-com- 
bustion engine. 

Orders for pinions should specify the 
number of teeth, diametral pitch, width 
of cloth face exhaustive of shrouds, di- 
ameter of bore and dimensions of key- 
way. The width of the cloth face spe- 
cified should be equal to the width of 
companion gear face ‘plus total end 
play of both shafts, so as to provide 
against any possibility of the shrouds 
running on the companion gear. In the 
case of taper bores, dimensions of bore 
and keywWway at both ends should be 
given. 

Ordinarily, the pinions furnished 
constitute the smaller members of the 
gear train, but practically any size and 
form of gear can be obtained including 
a gear of large diameter consisting of 
a spider with cloth filled rim. 

eo 
Mazda Lamps for Theatrical Stage 
Lighting. 

From the Pacific Coast comes news 
of an amusing incident that speaks vol- 
umes as to the suitability of high-effi- 
ciency incandescent lamps for stage 
lighting in theaters. Early last sum- 
mer about 400 drawn-wire Shelby Maz- 
da lamps of the forty-watt type were 
installed in the Empress Theater of San 
Francisco, for use as stage border 
lights. footlights and side lights. A 
severe and unexpected test of these 
lamps took place during the first 
week in August, wien a gentleman 
of Sandowic proportions indulged in 
the interesting pastime of lifting artil- 
lery wagons and large cannon balls, 
dropping them ever and anon to the 
stage floor with much commotion. Just 
before the first appearance of this act, 
the stage electrician cheerfully invited 
O. D. Pierce of the Shelby Electrie Com- 
pany’s local office to be present and see 
all of the metal-filament lamps des- 
troved by the terrific jar. which, he 
predicted, would be ‘‘severe enough to 
smash a few of our old carbon lamps, 
to sav nothing of these new inventions 
that have to be so carefully handled.” 
Mr. Pierce accepted the invitation, per- 
haps not without some qualms; but the 
prophecy was not fulfilled, and in fact 
during the twenty-one times that the 
strong man gave his act, only two 
lamps. or one-half of one per cent of 
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the total number 


installed, were 
broken. 


it has been found in installing Maz- 
da lamps in theaters that the dimmers 
often have to be readjusted, owing to 
the fact that a given drop in the vol- 
tage decreases the candlepower of such - 
lamps by a somewhat smaller percent- 
age than with carbon-filament lamps. 
This characteristic of the metal filament 
may make it necessary to insert addi- 
tional resistance units in the dimmers, 
but once this is properly done the lat- 


ter will operate just as satisfactorily as 
before. 


——_—__~»<-@______ 


Electrically Operated Steam Valves. 

An interesting method of using elec- 
tricity for the prevention of steam- 
pipe disasters in power houses has 
recently been developed by the Golden- 
Anderson Valve Specialty Company, 
Pittsburg, Pa. By adding an emer- 
gency feature to the ordinary functions 
of an efficient non-return valve, mak- 
ing it operate in either direction, it is 
possible to protect the entire system 
of boilers and piping against the other- 
wise disastrous effects of accident in 
any part. 

There is a double-cushioning feature 
which permits quick closure without 
hammering or chattering. The ordinary 
non-return valve operates only to pre- 
vent the backward flow of steam into 
the boiler from the header. The added 
emergency feature in the present valve 
makes it act also to prevent an outward 
rush of steam in case a break in the 
header permits a sudden escape in ex- 
cess of any legitimate power demands. 


Electrolytic Gold Leaf. 

The production of gold leaf by ham- 
mering or rolling is to be superseded 
by electrolysis. The difficulty at first 
was to detach the thin sheets of gold 
deposited, and the first plan adopted 
to prevent over-adhesion was to evap- 
orate benzol or dilute alcoholic solu- 
tions of resin from the highly polished 
surface on which the gold was to be 
deposited. This method, however, re- 
sulted in want of uniformity of depo- 
sition, a fatal difficulty. An improve- 
ment was made by applying a solution 
of sodium sulphide mixed with one per 
cent of its volume of alcohol to the 
surface to be coated. When this 1s 
rinsed off with water an insulating 
layer is left which, while almost invis- 
ible to the naked eve, prevents over: 
adhesion of the gold. 
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Electroplating China and Glass: 

A new process for the electrical de- 
position of metals on porcelain and 
glassware was recently described in 
the London Times. Efforts previous 
to the one mentioned in the article 
have been of two classes. In one it 
has been sought to obtain the electri- 
eally conducting surface which is nec- 
essary by applying a film of graphite 
or plumbago by means of varnish, rub- 
ber solution, ete. In this case the de- 
posited metal is evidently not in di- 
rect contact with the porcelain or 
glass, and there is the defect that the 
deposit is uneven and that it cannot 
readily be polished because the heat 
generated is apt to soften the varnish. 
In another class of processes the sur- 
face of the porcelain has been rendered 
conductive by burning in non-oxidiz- 
able metals such as gold and platinum, 
but the objections here are that the 
system is complicated and that the 
metals available are expensive. 

In the new method invented by Q. 
Marino, the surface to be coated is ren- 
dered a conductor by a chemical reac- 
tion which does not involve the appli- 
cation of heat and which results in the 
metal and the china or glass being ren- 
dered one homogeneous body. It is 
claimed that the process is simple and 
inexpensive, that the amount of the de- 
posit can be varied to suit different re- 
. quirements, that the deposited surface 
can be polished, burnished, oxidized, 
lacquered, and heated like ordinary 
electroplated ware, and that the 
strength of china or glass articles 1s 
greatly increased so that they hecome 
practically unbreakable. 

—eo 
The Hyslop Automatic Electric Starter. 

The Hyslop Automobile Company is 
installing on a number of its latest 
type of machines a very ingenious elec- 
trically operated device which does 
away with the old method of cranking 
the engine at starting. The engine is 
provided with a small electrie genera- 
tor, which also acts as a motor oper- 
ated by storage cells. For starting the 
engine the clutch is released, the cells 
are automatically thrown on the motor, 
which revolves, and being connected 
through a gear and clutch with the re- 
volving shaft of the engine, performs 
the same function as cranking by hand. 
When the engine is in operation the 
generator output charges the cells, 
lights the car and provides the neces- 
Sary energy for the spark. 
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Magnetic Chucks. 

As a labor saver there is probably no 
form of electrical device that will prove 
of greater benefit in the machine shop 
than the magnetic chuck. It possesses 
a very wide range of usefulness in hold- 
ing pieces on the grinder, shaper and 
milling machine and where a large num- 
ber of pieces are to be machined, it will 
frequently be found that the labor 
saved by the use of such a device as 
compared with old methods of clamp- 


FIG. 1.—TYPE F CHUCK. 


ing or bolting will pay the entire first 
cost of the chuck within the first week 
or ten days of service. 

In the D. & W: chuck, shown in the 
accompanying illustration, the magnet 
coils are practically indestructible by 
overheating as they are wound with 
Deltabeston wire, a special heatproof 
insulation of pure asbestos, which, it 


?2.—ROTARY CHUCK. 


FIG. 


is claimed, can safely withstand con- 
tinuous temperatures as high as 400 de- 
grees Fahrenheit, without destruction. 
Furthermore, the coils are so designed 
that should they aecidentally become 
injured, they can be readily removed 
by the workman and a new coil insert- 
ed at a very slight expense, a feature 
that will be appreciated by many who 
have had experience with this trouble 
in the past. 

The D. & W. Fuse Company, Provi- 
dence, R. I., manufacturers of these 
chucks, manufacture chucks for both 
surface grinding, planing and milling 
or rotary chucks for ring and cup 
grinding. Fig. 1 is a Type F-4 chuck 
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' for light work showing the general de- 


sign of the stationary flat chucks. Fig. 
2 is an illustration of a rotary chuck 
and an important attachment to this, 
the chuck plate. By means of this 
chuck plate, one chuck can be made to 
cover a wide range of operation in the 
grinding of rings, ball races, etc., as 
any number of plates can be used with 
a given chuck. These chucks are both 
oil and waterproof and are equipped 
with a demagnetizing switch for read- 
ily releasing the work. 

| _—_—~»}--o  - 
A Remarkable Manufacturing Record. 

In making 15,000 feet of 100-pair 
lead-ecovered cable in two days the 
Western Electrie Company recently set 
a new record. The hurricane which 
swept over Charleston, S. C., last month 
left that city isolated from the rest of 
the world, as far as communication was 
concerned. The Southern Bell Tele- 
phone Company made such heroic ef- 
forts to put its plant in operation again 
that service was resumed in a-remark- 
ably short time. More lead-covered 
cable was needed, however, and the 
telephone company called up the At- 
lanta office of the Western Electric 


Company and placed an emergency 


order for 15,000 feet, or nearly three 
miles, of 100-pair cable. The Atlanta 
house immediately Wired the company’s 
cable plant at Hawthorne. Two days 
later this 15,000 feet of cable was on 
its way. In two days nearly three 
miles of 100-pair cable had been man- 
ufaetured, placed on huge reels and 
shipped. 

Some idea of the magnitude of this 
achievement may be had from the fact 
that to make this cable nearly 12,000 
pounds of copper conductor, over 40,- 
000 pounds of lead and over 1,300 
pounds of tin were used. 

—___o-@—__ 
Waverley Electrics in the Mail Service. 

Those concerned in the delivery of 
United States mail are coming more 
and more to appreciate the advantages 
of the electric wagon for mail service. 
Recently an order was placed with 
The Waverley Company. of Indianap- 
olis, for nine electrice mail wagons for 
use in St. Louis. 

Seven of these were completed re- 
cently and delivered to the Govern- 
ment. These were each of 2,000 pounds 
capacity, but the other two will carry 
2,000 pounds each. The entire nine ears 
will carry 300,000 pieces of mail at a 
single haul. Specifieations require that 
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each car will carry its full load a 
distance of fifty miles without recharg- 
ing. Of course, such a service as this 
is not what is required of a mail 
wagon, what is most essential being 
the ability to make frequent short 
stops and then to start up again with- 
out cranking or other tedious prelim- 
inaries. This is where the electric has 
its greatest advantage over the gaso- 
line motor wagon—a point that is com- 
ing to be appreciated more and more. 

Being built for government service, 
these cars have been subjected to rigid 
government inspection several times, 
and no fault has been found with de- 
sign, construction or material. 

| — eoe 
Electrically Played Violin, Cello and 

Piano. 


The Violano-Virtuoso is an electric 
violin player with piano accompani- 
ment. It was first exhibited by the 
United States Patent Offce at the 
Alaska-Yukon Exposition at Seattle. A 
real violin is used and the tone is pro- 
duced by bowing and fingering upon 
the strings with the effects of expres- 
sion and execution upon which the vio- 
linist relies for his interpretation 
brought out by various devices per- 
fected by the inventor. The instru- 
ment approximates the work of a 
trained artist with incredible precision 
and with a clearness of tone and deli- 
cacy of shading which border on the 
marvelous. Technical difficulties, runs 
and trills, vibrato, staccato and pizzi- 
cato passages, so often the despair of 
the violinist, are easily negotiated and 
are given with the smoothness of the 
simplest melody. It does all this with 
the nearest approach to the human 
touch which has ever been realized. 

All the motive power of the Violano- 
Virtuoso is furnished by electricity, the 
entire device requiring about one-half 
ampere direct current at 110 volts. For 
alternating-current circuits a small 
rotary converter is furnished to fit 
within the case. 

The bowing movement is supplied 
by small revolving wheels built up of 
flexible disks, each disk being 0.002 
inch in thickness. There is one set of 
these disks or bows for each string and 
all are closely controlled as to the 
speed and pressure with which they 
act on the strings. The fingering is 
performed by a bank of electromagnets 
whose armatures depress mechanical 
fingers over the strings, while other 
eleetrie magnets produce the effect of 


staceato, vibrato, pizzicatto, glissando, 
etc. | 

For the combined piano and violin 
player a special perforated music roll 
14.25 inches in width is employed, con- 
trolling 125 contacts, 99 of which actu- 
ate the piano accompaniment and 70 
the violin movements. The perforated 
paper roll passes under a row of 125 
contact brushes, each composed of five 
steel wires 0.040 inch in diameter, the 


RN ELECTRICIAN 


Wares r i 
SESAGERELLALEL We 


Vol. 59—No. 15 


which may be set at any degree of 
speed, a pointer running on & dial in- 
dicating the tempo. An ingenious pro- 
vision has been made in case of the 
paper roll breaking or its end run- 
ning through the contact brushes. Just 
before the record reaches the brushes it 
passes under a pair of broad rollers 
connected to a relay cut-off through a 
circuit ending in the platform beneath 
the paper. The presence of the paper 
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perforations in the paper permitting 
the brushes to make contact with the 
brass roller beneath, thus completing 
the circuit and energizing the corre- 
sponding magnets. The brushes are 
compactly placed with a distance of 
less than 0.112 ineh between adjacent 
ones. The fingering magnets for the 
violin are controlled by sixty contacts. 
twelve each for the G, D and A strings 
and twenty-four for the E string. Ten 
contacts energize the magnets for stac- 
cato, pizzicatto, vibrato, ete. 

The perforated record is fed through 
the contact device by its own motor, 


normally separates these contacts, but 
in case the paper breaks, and always at 
the end of a piece, the rollers fall on 
the platform, completing the relay cir- 
cuit and operating the cut-off, which 
both stops the motor and interrupts 
the supply of energy to the magnets. 

The record is re-rolled mechanically 
at the end of a piece, the motor stop- 
ping automatically when re-roll 18 
completed. 

As before noted, the bows are four 
small revolving disks, 0.75 inch in diam- 
eter, cach made up of fifty cone-shaped 
Hexible celluloid washers approximately 
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the thickness of the hairs of a violin 
bow. The return circuits of the electro- 
magnets contracting the fingers in each 
string are led through the correspond- 
ing bow magnets, which depress the 
revolving bow into contact with the 
string. 

The expression of the violin, of 
course, comes from the handling of the 
bow and is produced by greater or less 
pressure or rapidity. In the Violano- 
Virtuoso this double effect is accom- 
plished by electromagnets energized 
through special contacts in the record, 
which vary the speed by a friction 
wheel and disk, at the same time apply: 
ing correspondingly more or less pres- 
sure to the bows. For obtaining sud- 
den, very high bow speeds for chords, 
etc., another magnet operates a plane- 
tary gear in the bow transmission, mul- 
tiplying the rate as desired. The bow 
speed is thus capable of variation from 
15 to 1,000 revolutions per minute. The 
“‘bouncing-bow’’ action, the pizzicatto, 
the vibrato, ete., are each accomplished 
by magnets suitably energized by per- 
forations in the records. 

The tuning of the violin is very sim- 
ple. A push-button marked A sounds 
A on the piano, and pushed a trifle 
harder sounds both the piano A and 
the violin A. If not in unison the vio- 
lin A string is tuned in unison by a 
thumbscrew. The button marked E 
should sound A when button E is 
pushed. If not in unison, it is tuned, 
also. Similarly the D and G strings 
are tuned; or, once the A string is 
tuned, the other strings may be tuned 
in fifths as the violinist tunes a violin. 

Forming the back of the case is an 
electrically operated piano used to ac- 
company the violin and played from 
the same record roll. Each note of the 
piano is controlled by its own electro- 
magnet and auxiliary magnets direct 
speed, loudness, stroke, pedals, ete. A 
switch cuts off the piano from the vio- 
lin so that either may be used as solo 
instruments if desired. 

The records are cut by specially de- 
signed electrical machines from an 
original ‘‘master roll.’? This master 
roll is laid out from the violin and 
piano score of the selection desired, un- 
der the direction of a skilled violinist. 

The Violano-Virtuoso is the invention 
of Henry K. Sandell, of Chicago, Ill., 
and is manufactured by the Mills Nov- 
elty Company, of that city. The instru- 
ment has been on exhibition in the Fine 
Arts Building, Chicago. 
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A Guy Clamp Without Bolts. 

For years, users of guy strand have 
had to depend upon guy clamps that 
have been dependent upon the compres- 
sion of two or more bolts to hold the 
enormous strains that are put upon the 
guy strand. 

There has been a crying need for a 
clamp that would positively hold the 
strains put upon it; that would get 
away from the time consuming fea- 
tures of bolts and trouble caused by 
their weakness; that would eliminate 
the possibility of the strand jumping 
out when the clamp is drawn up to the 
pole due to the spread caused by the 
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angle. All of these features have been 
taken into consideration in the design 
of Matthews boltless guy clamps, the 
invention of Claude L. Matthews of 
the firm of W. N. Matthews and 
Brother, St. Louis, Mo. 

Matthews’ boltless guy clamp is made 
in two sizes to be known as the 
‘‘Giant’’ and the ‘‘Baby’’ boltless guy 
clamps. The former is designed for 
very heavy strains and will fit guy 
strand or messenger from five-six- 
teenths to seven-sixteenths inches in- 
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clusive. The ‘‘Baby’’’ boftless guy 
clamp is for lighter strains and will 
fit guy strand or messenger from one- 
fourth to five-sixteenths inches inclu- 
sive. 

Matthews’ ‘‘Giant’’ boltless clamp 
will take the place of two and even 
three three-bolt clamps or Crosby elips. 
It cannot slip and it can be put on in 
one-tenth the time that it takes to put 
on a three-bolt clamp. All that is nec- 
essary to install one of these clamps is 
to slip the sleeve over the end of the 
strand before putting it around the 
pole or anchor and then put the end 


of the wire through again after taking | 


the wrap around the pole or the loop 
through the anchor eye and then drive 
the wedge in toward the pole or the 
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anchor. If it is desired to take the 
slack out of the line by means of the 
clamp this can be easily and quickly 
done by first striking the wedge a light 
blow with the hammer and then the 
sleeve, then the wedge, then the sleeve 
until all of the slack is out. Then give 
the wedge half a dozen good hard 
blows with a hammer and then the 
strand will break before the clamp will 
slip. The Matthews ‘‘Baby’’ boltless 
clamp is exactly the same as the 
‘‘Giant’’ except that it is smaller. It 
is designed principally for trolley span - 
wires and all guying where one-quarter 
and five-sixteenth-inch strand is used. 
————--___—_- 

New Interpole Railway Motor. 

Anticipating the demand for a 500 
to 600-volt interpole motor of 32 to 38 
horsepower, to supersede old non-in- 
terpole motors in light city service, the 
Westinghouse Electric & Manufactur- 
ing Company has recently developed 
and placed on the market a new motor 
called the No. 323. This motor is said 
to contain all the advantageous fea- 
tures of larger interpole motors and, 
for properties where the voltage has 
been raised to such an extent that non- 
interpole motors will not operate satis- 
factorily, the 323 motor will show ex- 
cellent performance and give perfect 
commutation at all normal loads and 
voltages. 

This motor offers many advantages 
for either double or quadruple equip- , 
ments. Light weight, split frame, su- 
perior spider construction, bolted com- 
mutator, strap-wound armature coils 
and double-stud brush holders are fea- 
tures, which when combined with in- 
terpole construction, give positive as- 
surance of reliability in service and 
economy of maintenance and opera- 
tion. <A large percentage of the trou- 
ble encountered in an ordinary motor 
can be traced to poor commutation. In 
the No. 323 motor, all these troubles 
are overcome by the interpoles and the 
car mileage is increased with minimum 
maintenance expense. 

The frame of this motor is of cast 
steel and is divided horizontally, which 
permits the motor to be opened and all 
necessary parts exposed to locate and 
determine the extent of trouble when 
repairs are to be made. Armature, 
bearing housings and field coils may be 
removed without jacking up the car 
and removing the truck. 

For ready access to the brush holder, 
a large opening is provided above the 
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commutator. A cover is furnished 
which is securely fastened to the frame 
with a tee-bolt and a cam-locking de- 
vice. 

The armature and axle bearings each 
have two separate oil compartments 
connected at the bottom. The large 
reservoir is filled with long fiber-wool 
waste, through which all the oil is fil- 
tered wifile being fed to bearings by 
capillary attraction. The small pocket 
is an individual gauging chamber which 
enables the inspector to measure the 
oil and thus prevent waste. 

The field coils are strap wound, im- 
pregnated, and equipped with heavy 
cushion springs to prevent vibration. 
In the armature coils the use of wires 
of rectangular cross section utilizes 
space to better advantage than is pos- 
sible with round wires, there is also a 
tendency for round wires to cut into 
the insulation, due both to tension in 
winding and to chafing in service. 
Great stress can be applied in winding 
a strap coil with small chance of injur- 
ing the insulation as the pressure is 
distributed over large. surfaces. The 
coils and leads are formed while being 
made, into the exact contours they 
should assume in the armature slots, so 
that no bending or excessive forcing 1s 
necessary to insert or connect them. 


INTERPOL MOTOR- OVEN. 


With the spider armature construc- 
‘tion of the No. 323 motor, it is possible 
to remove the shaft whenever neces- 
sary without injuring the windings 
The spider also reinforces the shaft so 
that the probability of bent shafts 1s 
reduced to a minimum. The commuta- 
tors are bolted, a construction which 
prevents the bars from becoming loose. 
The miea extends beyond the bars in 
the rear of commutator, whieh posi- 
tively eliminates the possibility of 
short-cireuits between segments.  Slot- 
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ting or under-cutting the mica below 
the surface of the bars insures uniform 
wear on both the commutator and 
brushes, and at the same time prevents 
flashing and flat spots caused by the 
brushes jumping over the high mica. 


COMMUTATOR. 


The weight of complete motor is 1,890 
pounds. The clearance of lowest point 
of motor above rail with thirty-inch 
wheels is 2.5 inches. 

— eeo 
New Hughes Electric Range. 

The advances that are being made 
in the manufacture of electric cooking 
devices and ranges to meet the de- 
mands of the increasing number of 
housewives who are becoming ac- 
quainted with the advantages they 
offer is exemplified in the new electric 
range, illustrated herewith, which is 
being placed on the market by the 
Hughes Electric Heating Company, of 
Chicago, Ill. 

The pre-eminent feature of this new 
range, and one which will appeal di- 
rectly to the housewife, is the location 
of the oven. <As will be noted, a de- 
parture from general practice has been 
made, the oven being located at such 
a height that the necessity for stoop- 
ing when using it is obviated. 

The body is made of blue cold-rolled 
steel of heavy gauge; the top is east, 
with nickel-plated edges; the legs are 
cast and nickel-plated, and there is a 
shelf extending the full length of the 
stove, underneath the top and oven, 
which will be found a great con- 
venience. The top has four burners, 


whieh consume energy as follows: 


High heat, 880 watts; medium heat, 


440 watts; low heat, 220 watts. The 
heat for each burner is controlled by 
separate three-heat indicating swiches, 
conveniently located. as shown in the 
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illustration. A comparatively low cur- 
rent consumption in the heating units 
is obtained, due to the construction of 
the heating units—placing the radiant 
heat directly on the utensil. 

The oven is elevated so that it is not 
necessary for the user to stoop when 
placing food or looking into same. 
There are two heating units, one 
located at the top and the other at the 
bottom, as in other Hughes ranges. 
These units are controlled by separate 
three-heat indicating switches at the 
extreme right of stove. The oven is 
heavily insulated with asbestos and the 
well-known fireless cooker principle 
has been embodied in its construction. 
Food can be baked long after the cur- 
rent is turned entirely off. The current 
consumption of each of the oven units 
is 220, 440, 880 watts, respectively. An 
extra feature of this range is a broiler 
attachment which fits in the oven un- 
der the top burner, thereby placing a 
radiant heat directly on the food to be 
broiled. Steaks are said to be broiled 
on this as fine as in a charcoal broiler. 
A warming closet is above the oven— 
this being 20 by 22 by 12 inches high. 

A new and improved heating unit 
is employed in this range, and will also 
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be placed on all Hughes ranges and 
stoves. The composition forming the 
heating element has been greatly im- 
proved; the composition forming the 
base is of a hard, non-absorbent nature, 
and can be easily cleaned. The con- 
nections have also been improved upon 
and the heating unit can be easily 
taken from the stove for renewal or 
cleaning purposes. 

The stove complete is 54 inches long. 
22 inches wide and 60 inches high. 
measured to the top of the warming 
closet. The inside dimensions of the 
oven are 18 by 18 by 12 inches. 
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COMMISSION NEWS FROM NEW YORK. 
(Special Correspondence.) 


J. Aspinwall Hodge, representative of the Continental Securities 
Company, entered a protest before the Public Service Commission, 
First District. against the issue by the Interborough Rapid Transit 
Company of bonds to the value of $11,400,000 under the $55,000,000 
mortgage, dated November 1, 1907. The Interborough-Metropolitan 
owns the majority of the stock of the Interborough, and the Conti- 
nental Securities Company, a stockholder of the Interborough, main- 
tains that the voting: trust, which voted the stock to approve the 
mortgage, was illegal. An action is now pending to declare illegal 
the issue of $36,052,000 under the mortgage, which has already been 
made. Evidence was entered by the company to show that $10,000,- 
000 of the bonds asked would be used to liquidate notes, and $1,400.- 
000 to install side doors on local trains, purchase additional ma- 
chinery for the main power station, and make other improvements. 

The inventory forming the basis of appraisal of the physical 
properties of the Third Avenue, Forty-second Street, Dry Dock and 
Kingsbridge Railroad Companies was summarized in a bulletin 
recently published by the Commission. This shows that the lines, 
starting in Manhattan at the Post Office, extend north for a dis- 
tance of about thirteen miles, serving territory varying in width 
from a mile to two miles, and the most thickly populated in 
America. The tracks and underground system of trolley constitute 
the most improved and at the same time the most expensive sys- 
tem of electric tracx construction for city conditions, approximat- 
ing sixty-four miles in length of single track. There are. in addi- 
tion, about eighteen miles of horse-car track. Most of the rolling 
stock is new and of the most approved type. The principal power 
Station, located at Two Hundred and Sixteenth Street and the 
Harlem River, is of recent construction and equipped with mod- 
ern standard apparatus, having an output capacity of 35,000 horse- 
power. There are three substations. entirely up to date, and suf- 
ficient for present requirements; they are all supplied with elec- 
trical energy through high-tension cables, laid in tile concreted 
underground ducts. In the same duct construction are nearly 
200 miles of cables used for the distribution of all current to the 
underground trolleys. The ducts vary in cross-section from four 
to fifty holes, and aggregate about seventy miles, or over 5,000.- 
000 duct feet. The real estate, scattered throughout the territory 
served. is conveniently located and aggregates a relatively large 
percentage of the total values of the properties. The buildings 
are well suited for the purposes for which they are being used, 
and for the main part have been recently put in complete repair 
under the receivership of F. W. Whitridge. 


COMMISSION NEWS FROM LOS ANGELES. 


(Special Correspondence.) 


_ Following the request of the Board of Public Service Commis- 
Sioners, Los Angeles, Cal., for a report of recommendations for the 
distribution of municipal light and power, to be generated by the 
city hydroelectric power plants on the aqueduct, E. F. Scattergood. 
chief engineer of the city Power Bureau, has presented the Com- 
mission with an outline of the important features to be noted. To 
effect a solution for the street-lighting situation, in accordance with 
Inquiry from City Electrician Manahan to the Public Service Com 
mission, Mr. Scattergood offers a suggestion for a reduction in rates 
now in force. The essentials of the report follow: 

DISTRIBUTION, 

From estimates made in May, 1910, the cost of a complete 
distributing System, for supplying all street lights and all commer- 
cial light and power within the city limits, excluding railways, for 
the current period was $4,250,000, This included all underground 
conduits and overhead poles, together with the cables and wires 
Sufficient to take care of an amount of business fifty per cent 
Sreater than that of the year. It also included all connections, 
transformers and meters necessary, together with substations, 
shops, and the like. 

Approximations have now been made of the cost of such ad- 
ditions as would be necessary to care for the probable total busi- 
ness of the year 1913, making a total estimated cost for the com- 
plete distributing System, as mentioned, of $5.500,000. 

Additional estimate was made in May, 1910, of the total yearly 
Cost of operating and maintaining the necessary hydroelectric gen- 
erating system and distributing system for supplying the territory 
noted, assuming the city to have all of the business. A correspond- 
ing estimate was made of the total earnings. allowing $50 per 
are lamp per year for street lighting as against the present rate of 
$75.60, and assuming a six-cent base rate for commercial light and 
power, with proportionate decrease to consumers of all classes. The 
result of the estimates shows that, with all such business, a net 
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profit to the city of $700,000 per annum would be realized, allowing 
for all operating and repair expenses, interest on total investment, 
depreciation of total property, and sinking fund allowance for can- 
celling of bonds. Business during the year 1913 will probably be 
sixty per cent greater than in 1910, and a municipally-owned system 
should share proportionately. 


AUXILIARY PLANTS. 

Referring to the matter of auxiliary plants to secure reliability 
of service, the expense connected with providing and maintaining 
such must necessarily be met by corresponding increases in rates 
to the consumers, and should be incurred only so far as the added 
reliability of service would justify such increase, viewed from the 
consumer's standpoint. 

As the probability of serious interruptions of service would be 
remote, it is my judgment that the proposed hydroelectric power 
plant, including penstocks, power houses and transmission lines, 
would be more reliable than a steam plant properly located for 
furnishing service to the whole city. The proposed installation will 
not require more than 200-second-feet average flow, and the capacity 
of the Fairmount reservoir will be sufficient to operate the plant 
for a period of eighteen days, allowing time for any necessary 
repairs above such point. 

STREET LIGHTING, 

The street-lighting contract for the coming year must neces- 
sarily be determined upon independently of the question of pro- 
viding for a complete municipal distributing system, because of 
the time requirements. Assuming that the companies furnishing 
the lights were not required to make extensions to the existing 
system, $60 per arc lamp per year would conform to the present 
rates for commercial light and power. The present number of arc 
lights is 3,200, with a contemplated addition of 360 during the 
coming year. The cost to the power companies of providing such 
additional lights, including cost of erection of lamps and pole-line 
extensions, should not exceed an average of $150 per lamp. The 
difference between the present contract price of $75.60 per arc 
lamp per year and the price mentioned, applied to the total of 
3,560 lamps. would, therefore, more than pay the total expense of 
the extensions and installation of the additional 360 lamps. It 
would seem, from this, that the installing at the city’s expense of 
the additional lamps necessary, same to be the property of the 
city, with a reasonable rate, as suggested, for street lighting for 
the entire system, would be the better and more economical method. 

Following the formal reading of this report, the Board of Com- 
missioners instructed its attorney to dratt a communication to the 
City Council, requesting that a special election be called at once 
for the purpose of authorizing a bond issue of $5.500.000 for a 
municipal distributing system. The Board does not signify its 
intentions of building an entirely new system, or of purchasing one 
of the existing systems of the private companies. Announcement 
is made, however, that such system must be ready for service by 
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LIGHTING AND POWER. 


(Special Correspondence.) 


CLARION, IOWA.—The contract has been let for the construc- 
tion of the electric light building. Cost $4,100. C. 

PORTAGE LA PRAIRIE. MAN.—The Council nas let the con- 
tract for the construction of a municipal power plant. C. 

BAKERSFIELD., CAL.—The Blodget mine, near here, operated 
by W. J. Rooks. will install a power plant on Caliente Creek. A. 

MAYNARD, MINN.—The construction of a line to obtain elec- 
tric light and power from Granite Falls, Minn.. is proposed. C. 

SILVER SPRINGS. N. Y.—A lighting plant is to be installed 
here by the city. It will be finished in the latter part of November. 

IRONDALE, CAL.—The Irondale Electric & Power Company 
has been incorporated for $50,000 by F. M. Brown. J. D. Phillips 
and others. 

CUERO, TEX.—The Cuero Electric Light Company is installing 
new machinery at its electric power plant and making other im- 
provements. D. 

PENN YANN, N. Y.—Keuka College will have its own elec- 
tric light plant. an engine and generator having been donated to 
the institution. 

SILVER CITY. IDAHO.—The Swan Falls Power Company will 
construct a transmission line from Rich Gulch to Flint, a distance 
of seven miles. . A. 

TERRY. MONT.—A vote will be taken October 9 on granting 
a ten-year franchise to E. H. Phillips to establish an electrice light 
and power plant. 

WATERLOO. Railroad 


IOWA.—The Ilinois Central let the 
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contract for electric power for its shops to the Citizens Gas & 


Electric Company. ‘ 


MARSHFIELD, ORE.—The Smith-Powers Logging Company 


comtemplates tbe installation of an electric power plant for opera- 
tion of its lumber mills. 


INGLEWOOD, CAL.—The Southern California Edison Com- 
pany is enlarging its substation here. The company will in- 
stall a street arc lighting system. A. 


FULLERTON, CAL.—This city has entered into a three-year 
contract with the Southern California Edison Company for an im- 
proved lighting system for the city. 


SEATTLE, WASH.—The Sound Electric Company of Seattle, 
has been incorporated by E. Ellsworth, H. Schacht and Edward 
Ellsworth, with a capital stock of $10,000. À 


McMINNVILLE, ORE.—The city is planning for the installa- 
tion of an ornamental cluster street-lighting system, with under- 
ground conduits, in the business district. A 


CAMERON, TEX.—The City Council has granted Hamilton 
Brothers of Chicago a franchise for the installation of an electric 
light plant and waterworks system for this city. 


CROSBY, MINN.—Francis H. DeGroat, William P. Harrison 
and Grace W. Weiss, of Duluth, Minn., have incorporated a water, 
power and light company, with a capital of $50,000. . 


VALLEJO, CAL.—The Vallejo Electric Light & Power Com- 
pany is preparing to run its lines to the O’Hara tract to furnish 
the residents of that section with light and power. 


OMAHA, NEB.—The Boosters’ Club of South Omaha has taken 
up the question of decorative lighting with the local power com- 
pany. The flaming-arc type of lamp is being considered. 


SEATTLE, WASH.—The city of Seattle has awarded a contract 
for the erection of a substation on Nelson Place, for the municipal 
lighting system, to B. H. Graff, Seattle, at a price of $8,631. A. 

THREE RIVER FALLS, MINN.—Bids for the erection of an 
auxiliary steam plant have been laid aside, until a committee has 
investigated oil plants. Bonds for $40,000 were recently voted. C. 


WATERVILLE, WASH.—The Wenatchee Gas & Electric Com- 
pany has acquired the Waterville electric power plant on the Entiat 
River. Improvements are contemplated in the local service. A. 


PHOENIX, ARIZ.—The Thousand Springs Power Company 
has been incorporated by F. M. Bancroft and J. J. Crippen with 
capital stock of $2,000,000. The home Office is in Denver, Colo. 


JOLIET, ILL.—A charter has been filed for the Beecher Light 
& Power Company, which was organized by Henry B. Ruge, W. F. 
Hinze and Carl Ehrhardt. The capital of the company is $6,500. 


SAN BERNARDINO, CAL.—The Pacific Light & Power Cor- 
poration has been granted a blanket franchise for electric lines 
throughout this county, except incorporated cities, for a consider- 
ation of $100. A. 

HARLINGEN, TEX.—Taxpayers of this place have voted to 
issue $22,000 of bonds for waterworks and an electric light plant 


and $10.000 for street improvements. The contracts for these works 
will soon be let. D. 


SEATTLE, WASH.—The Seattle Electric Company has award- 
ed a contract to the Stone & Webster Engineering Corporation, at 


$5,000, for additions and improvements in its station on Massa- 
chusetts Street. A 


ARBUCKLE, CAL.—The Northern California Power Company 
will extend its transmission lines from Williams to Arbuckle as 


soon as the system to the former place is completed. E. V. D. 
Johnson is manager. A 


BELLOWS FALLS, VT.—The Fall Mountain Electric Light & 
Power Company has opened new headquarters in this city. The 
company is at present operating one steam plant and two hydro- 
electric installations. 

LOS ANGELES, CAL.—The Board of County Supervisors is 
offering for sale a forty-year, electric-tower or pole and line fran- 


chise, covering certain sections of the county. Bids will be re 
ceived up to October 16. A. 


ILION, N. Y.—The Town Board of Herkimer is considering a 
proposition to furnish lighting for North Ilion by entering into a 
contract with the village trustees of Ilion, the power to be furnished 
from Ilion’s municipal plant. 

WILKES-BARRE, PA.—A franchise has been granted to Cum- 
mings & Dunfee, of Syracuse, N. Y., for the erection of an electric 


lighting plant in this city and it is expected that work will soon 
be conimenced on the plant. 


IOLA, N. M.—B. E. Kern, of Deming. and associates are arrang- 
ing to install a large central electric power plant, pumps and mo- 
tors for the purpose of furnishing power for irrigating 32.000 acres 
of land in this immediate section. 

FORT PIERRE, S. D.—The County Boards of Stanley, Hughes 
and Sully Counties will unite in having a preliminary survey made 
by the Westinghouse Company of New York, for a power plant at 
Little Bend on the Missouri River. C. 

CLEVELAND, O.—It has been decided to submit to a vote 
at the November election the project of issuing $2,000,000 in bonds, 
for the purpose of building a municipal electric lighting plant. 
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Members of the lighting committee are to begin immediately an 
investigation of the lighting rates. 


BAY CITY, ORE.—The Tillamook Public Service Company has 
completed an addition to its electric lighting plant at Bay City. 
The city has awarded the company a contract for the erection and 
maintenance of twenty-five arc lamps. A. 

LUDINGTON, MICH.—The Stearns Lighting & Power Com- 
pany is now supplying power for Hart and Pentwater. The Stearns 


company took over the property of the Interuran Electric Light & 
Power Company following the receivership. 


ELY, NEV.—In connection with its proposed hydroelectric 
plant near here, the Telluride Power Company will build a trans- 
mission system to Eureka, Utah, by way of Pioche, Nev., and 
Richfield, Utah, tying in with its present system. 


LEWISTON, ME.—The Van Buren Light & Power Company 
has asked permission to place wires across the International 
Bridge, so that power may be transmitted into Canada. Permission 
has already been secured from the Canadian authorities. 


CONTACT, NEV.—The Western Asset Company is planning 
for the erection of an electric smelting plant near Contact, and a 
hydroelectric power plant for mine and smelter operation on the 
Little Salmon River. The company operates the Delano mines. A. 


FORT STOCKTON, TEX.—The Fort Stockton Light & Ice 
Company which has been organized here with a capital of $35,000 
will install an electric light plant and ice factory. The incorpora- 


tors of the company are Charles S. Schraff, W. F. Zarback and 
James Rooney. D. 


BRUNNER, TEX.—The Brunner Water & Light Company h 
inaugurated the electric light service at Brunner. About fifty houses 
were lighted. The company is chartered to furnish water and light- 


ing power to Brunner and surrounding territory, including Chaney- 
ville. 


LOS ANGELES, CAL.—A special resolution has been drafted 
asking the City Council to call a bond election at once to vote $5,- 
500,000 for a hydroelectric power plant for furnishing service to 


the entire city. The plan is to have the system ready by January 
1, 1915. 


SAN FRANCISCO, CAL.—F. G. Baum & Company, engineers 
and constructors, have been granted a franchise for a power line 
through Monterey County. The company is now constructing trans- 


mission lines south of Salinas, and plans to extend it for a distance 
of about seventy miles. 


PHOENIX, ARIZ.—The Salt River Valley Water Users’ Associa- 
tion will receive bids up to October 10 for the erection of its South 
Side power plant. The plant will have a capacity of 3,000 horse- 


power. Contract for waterwheels and generators has been awarded. 
C. A. Van der Veer is secretary. ‘ 


MICHIGAN CITY, IND.—A contract has been awarded to the 
Ft. Wayne Electric Company to install an electric light and power 
plant in the Northern Indiana State prison near this city. The 


contract price is $11,500. The appropriation made by the Legis- 
lature for the machinery was $16,500. ; 


l COLUMBUS, IND.—The mechants have raised $2,500 and the 
City Council appropriated $1,000 for the installation of an orna- 
mental cluster lighting system in the business section of the city. 


Bids for the construction of posts and the installation of the 
lamps will be asked for in a few weeks. 


INDIANAPOLIS, IND.—The Waverly Manufacturing Company 
has received orders from the Government for nine electric mail 
wagons. The company has completed two electric mail wagons 
for the Government that give excellent satisfaction. The new 
electric wagens will have a capacity of 2,500 to 3,000 pounds. S. 


HAMMOND, IND.—The Hammond Steel Barrel Company re- 
cently incorporated with $100,000 capital stock will build a plant 
which is to be thoroughly equipped for electric light and power 
to carry on a manufacturing business. W. H. Lafave of Napoleon, 
O., is president and Nat. C. Cunningham of Chicago secretary. S. 


GUFFEY, TEX.—The Beaumont Ice, Light & Refrigerating 
Company is extending its electric transmission svstem to the oil 
field adjacent to Guffey and motors will be installed at the differ: 
ent wells and pumping done by electric power. The introduction 


of electricity will do away with the steam pumping plants that are 
now in use. 


LANSING, MICH.—A bond issue of $500,000 for the Consoli- 
dated Light & Power Company, of Detroit, organized to harness 
the Chippewa Riper and construct several dams along that stream, 
has been approved by the State Railroad Commission. J. L. Hudson, 
F. R. Pauss, Robert Tannehill and Charles S. Abbott, of Detroit, are 
behind the scheme. 

FAIRFIELD, ME.—The purchase of the Waterville & Fairfield, 
Waterville & Oakland and Union Gas & Electric companies by the 
Central Maine Power Company has been confirmed. The latter 
company now controls all the water power of the Belgrade chain 
of lakes and other privileges, including steam plants, with an aggre- 
gate of 5,000 horsepower. 

ST. ALBANS, VT.~—The Fall Mountain Electric Light & Power 
Company has formally opened its new quarters in Bellows Falls. 
The company has three plants, one of steam in a large plant of 
its own in the Connecticut; one water power plant at the Inter- 
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national Paper Company’s mills, with a 400-kilowatt generator; and 
another hydroelectric installation on the Saxtons River. 


GENESEO, N. Y.—The Geneseo Gas & Electric Light Company 
has been granted a twenty-five year franchise by the village au- 
thorities here, the franchise providing that electric day service must 
be installed within a year. This service has been sought for some 
time and will cause much joy among Geneseo business men. 


WACO, TEX.—The City Comissioners will soon take steps to- 
wards installing a municipal electric light plant. Bonds to the 
amount of $250,000 have been issued for the purpose. Negotiations 
were pending between the city and the Waco Gas & Electric Com- 
pany relative to a new lighting contract, but they have been broken 
off and it is now said that the city will put in its own plant. D. 


AUBURN, CAL.—The Placer Electric Power Company, San 
Francisco, recently organized, has acquired water and reservoir 
rights in the Sierra Nevada Mountains from J. L. Bryson for a con- 
sideration of $1,240,000. A large hydroelectric power plant is to be 


erected at Auburn, and an electric railway from this district to Sac- © 


ramento is contemplated. R. K. Borland and S. T. Harding are 
interested in this company. A. 

OGDEN, UTAH.—The Merchants’ Light & Power Company 
began on September 24 to supply current for street lighting to the 
city. At present the company is procuring ample electricity from 
the Bamberger power system, but with the coming of next year it 
expects to have one of the best equipped plants for generating 
power to be found in the West. In furnishing street lighting to 
the city, the new company is said to be saving a total of $250 per 
month on the light bill. 

ALLEGAN, MICH.—The Allegan Light & Power Company has 
passed into the hands of W. A. and James B. Foote, members of 
the Commonwealth Power Company. At present only a small dam 
is here which Allegan has long since outgrown. The Allegan Light 
& Power Company was composed of H. A. Delano, Siebe Baker, 
Fenner VanAuken, Mrs. Joseph Young and the George A. Delano 
estate of Otsego. Improvements on the plant will be made and 
better service given customers. 

AUSTIN, TEX.—Plans have been prepared by J. C? Dumont and 
associates for the construction of a fifteen-foot dam across the Col- 
orado River near Austin for the purpose of affording a water sup- 
ply for irrigating about 10,000 acres of land. 
will be built of reinforced concrete, is to be 350 feet long, and be- 
sides furnishing a reservoir water supply for irrigation it will 
provide for the generation of 360 horsepower of electrical energy 
that will be transmitted to neighboring industrial enterprises. D. 


GOLDENDALE, WASH.—The Pacific Light & Power Company, 
which recently purchased the local power plant here, has been 
granted a franchise to erect a power line from this place to Cen- 
terville, seven miles west. Manager Nailer, of the power company, 
stated that the work would be begun at once on the line. which 
will cost about $7,000. In the three months the Pacific Company 
has been operating in this city it has reduced the cost of light 
nearly fifteen per cent and the company is now preparing to make 
extensive improvements to the plant. 

CONNERSVILLE, IND.—The Hydro-Electric Light & Power 
Company. has filed articles of incorporation with the Secretary 
of State. The capital stock is $100,000, divided into shares of $100 
each. The objects of the corporation are the manufacture, trans- 
mission, distribution and sale of electric current to towns and 
cities and to the public in general for heating, lighting and power 
purposes, etc. The principal place of business and the power dam 
is located at Connersville, Indiana. The directors are: Edgar D. 
Johnson, Lewis R. Johnson, William E. Lowe, John M. Shade and 
Daniel L. Koontz. S. 


SOUTH BEND, IND.—The Michigan & Indiana Electric Com- 
pany has just placed an order with the Rochester Bridge Company, 
of Rochester, Ind., for the structural steel for its new power plant, 
amounting to $40,000. The bridge company contracts to build half 
of the structure and then permit the electric company to move its 
machinery into it, then to tear down the remaining part and build 
the new structure in its place, completing the whole within sixty 
days. There will be about 500 tons of steel to be worked into form, 
requiring twenty carloads of raw material. The plans will be 
drawn by a Chicago designer. 

_ PITTSBURGH, PA.—About $700,000 is being expended this year 
in the improvement and extension of the service by the Allegheny 
County Light Company. A large part of this will be spent in lay- 
ing underground conduits, in establishing new power and sub- 
Stations and in the extension of the company’s lines into districts 
in Allegheny County not now reached. Large sums have been 
Spent by the Allegheny County Light Company during the past 
five years in increasing the capacities of power plants and in rais- 
ing the standard of service to the highest possible level. During 
1910 two low-pressure generators of 4.000-horsepower capacity were 
installed in the Rankin power plant to improve the service in Wil- 
kinsburg, Edgewood, Swissvale, Braddock, Homestead and other 
Parts of the Monongahela Valley at a cost of $125,000. This year 
$30,000 is being expended, carrying still further the plans for im- 
ee ee at the Rankin plant. This will include new buildings, 
diti high-tension Switchboards, distributing switchboards and ad- 
tonal capacity for the arc-lighting system. 
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ELECTRIC RAILWAYS. 
(Spectal Correspondence.) 


MISSOULA, MONT.—The Missoula Street Railway Company 
is preparing to extend its west side lines. C. 
FORT MADISON, IOWA.—H. S. Payne is projecting the Fort 
Madison-Powellton-Nauvoo interurban railway. C. 
FARGO, N. D.—The H. M. Byllesby Company is considering 
the extension of the street railway system to Dilworth, Minn. C. 


CUCAMONGA, CAL.—Arrangements are being made by the 
Ontario & San Antonio Heights Electric Railroad Company to se- 
cure a free right of way for an extension of its line to Cucamonga 
from Upland. 

REDLANDS, CAL.—The University Realty Company is plan- 
ning for the construction of an electric railway from the Uni- 
versity of Redlands to a connection with the Pacific Electric lines 
on Colton and Orange Avenues. A. 

VANCOUVER, WASH.—A company has been organized by H. 
L. Harmon, of Chicago, and others to construct an electric line to 
the South Fork of the Lewis River, thence to Klickitat pass, a dis- 
tance of more than seventy-five miles. C. 

FRESNO, CAL.—The grading work on the Fresno, Hanford & 
Interurban electric railroad is about completed and the laying of 
rails will begin early in October. Manager F. S. Granger states 
that he has received $10,000 from the Guaranty Trust Company of 
New York and the Underwriters Company of Philadelphia. 

SAN FRANCISCO, CAL.—The Board of Public Works, David 
Hewes Building, will receive bids up to November 1 for furnish- 
ing forty-three double-end pay-as-you-enter type, closed steel motor 
cars, complete, and for four extra trucks with axles, wheels and 
motors, complete, to be used for the Geary Street Municipal Rail- 
way. A. 

SAN FRANCISCO, CAL.—Articles of incorporation have been 
filed by the California Terminal Company with a capitalization of 
$500,000. The incorporators are C. W. Conlisk, W. M. Rank and 
R. A. Martin. The purpose of the company is to build and operate 
a standard-gauge railroad from the bay shore in Marin County to 
Sacramento, with branch lines to Napa and Petaluma. Ferry serv- 
ice from the terminus to San Francisco is also provided for in the 
plans of the company. 

VINCENNES, IND.—Because the Vincennes Traction Com- 
pany refused to extend ita line to South Vincennes, a new indus- 
trial city, except in consideration that its franchise be extended 
thirty years beyond the twenty years it now has to run (this ex- 
empting the company from paying for any part of maintaining the 
three railroad crossings or paying for any street improvements for 
twenty years), the Board of Trade has taken steps to finance a new 
company 10 build the desired road to the industrial city. S. 


TELEPHONE AND TELEGRAPH. 


(Special Correspondence.) 


DE PERE, WIS.—The Fox River Valley Telephone Company 
has begun a five-mile extension to its line. ' 

SHELL LAKE, WIS.—M. E. Albee has purchased the local tele- 
phone system and will install improvements. C. 

RIVERSIDE, CAL.—The Home Telephone Company has ap- 
plied for a franchise for this entire county. Ralph McClure is local 
manager. . A. 

SIOUX FALLS, S. D.—The Nerthwestern Telephone Exchange 
Company has commenced the construction of a plant estimated to 
cost $175,000. C. 

BOISE, IDAHO.—A. R. Johnson has been appointed Idaho agent 
of the Pacific Telephone & Telegraph Company, with headquarters 
in Lewiston, Idaho. 

DUPREE, S. D.—The County Board has granted a franchise 
to F. E. Sexton, of Timber Lake, for the construction of a telephone 
lines in the county. C. 

ABERDEEN, WASH.—The Pacific Telephone & Telegraph Com- 
pany is preparing to make improvements in the system in and 
near the city that will cost $135,000. 

FOREST CITY, IOWA.—Articles of incorporation of the Coon 
Grove Telephone Company, capital. $2,000 has been filed. O. B. 
Sveen, H. H. Eichorn and others are incorporators. 

GWINNER, N. D.—The Forman, Rutland & Havana Telephone 
Company has been incorporated with a capital of $10.000, by John 
Powers, Havana; A. E. Land and H. O. Gardner, of Foreman. €C. 

PORTLAND, ORE.—The Pacific Telephone & Telegraph Compa- 
ny has acquired property at Oak and Park Streets, and will erect 
an eight-story building. A main exchange plant will be installed, 
and district offices for the company provided. A. 

SPRINGFIELD, MO.—A long-distance telephone line from 
Springfield to Memphis is to be built by the Ozark Bell Telephone 
Company at a cost of $100,000. The establishment of the new serv- 
ice will for the first time give to the towns of south-central Missouri 
direct communication with Springfield, St. Louis, Kansas City and 
Memphis. This new long-distance service will be independent of 
all other lines and will be strung on Western Union telegraph poles 
along the St. Louis & San Francisco Railroad. 


ELECTRICAL SECURITIES. 


At the annual meeting of the Connecticut Railway & Lighting 
Company directors were re-elected. 

The annual meeting of the International Traction Company 
will be held at 15 Exchange Place, Jersey City, October 31. Books 
will close October 10, reopen November 1. 

Colston, Boyce & Company, of Baltimore, offer at the market 
first consolidated mortgage four-per-cent gold bonds of the United 
Railways & Electric Company, of Baltimore. At the prevailing 
price—eighty-five to eighty-six—these bonds are on a basis of about 
4.85 per cent. 

Harris, Forbes & Company, New York City, have purchased 
and are offering to investors $4,951,000 San Francisco Gas & Elec- 
tric Company general mortgage four-and-one-half-per-cent bonds due 
November 1, 1933. These bonds are part of an issue of $9,500,000 
which are secured by a first lien on the entire property of the 
company, subject only to a small amount of underlying bonds. 

At a special meeting of the stockholders of the Boston Ele 
vated Railroad Company, the directors were authorized to issue 
negotiable bonds to the amount of $5,000,000 to provide means for 
construction and equipment and to pay the floating debt of the 
company. There were 104,255 shares represented at the meeting, 
104,242 shares voting in favor of the issue and thirteen shares 
against. | 

The stockholders of the Old Colony Railroad have authorized 
the directors to issue 500,000 additional stock, increasing out- 
standing total to $21,664,000. Last public sale was at $187. The 
increase is to reimburse the New Haven for expenditures under its 
ninety-nine-year lease, the amount owing New Haven to the pres- 
ent approximating $850,000. 

DIVIDENDS. 

Associated Gas & Electric Company; regular quarterly dividend 
of one and one-half per cent on the preferred stock, payable Octo- 
ber 16 to stock of record September 30. 

Bell Telephone Company, of Pennsylvania; regular quarterly 
dividend of one and one-half per cent, payable October 16 to stock 
of record October 5. 

. Cincinnati, Newport & Covington Traction Company; quarterly 
common dividend of one and one-quarter per cent, and a preferred 
dividend of one and one-eighth per cent, both payable October 15. 

Dallas Electric Corporation; first preferred semi-annual divi- 
dend of $3 a share, and second preferred dividend of $3 a share, 
both payaole October 9. 

Dayton Power & Light Company, quarterly dividend of one and 
one-half per cent on preferred stock. Payable October 15 to stock- 
holders of record as of September 30, 1911. 


CLOSING BID PRICES FOR ELECTRICAI. SECURITIES ON THE LEADING EX- 
CHANGES AS COMPARED WITH THE PREVIOUS WEEK. 
NEW YORK. 


Oct. 2. Sept. 25. 
Allis-Chalmers common è 6 


E EE E EE eae eae eee EE E 5% 
Alltis-Chalmers preferred 2... 600% eyes ek ee eee ee ee Oe eee ks 16 15 
A einited Coppel. oo. 65-6 oacene i doves d Sa eee eat E eed 50% 4& 7Q 
Amer. Tel. & Oi ble sss ccg eaten che ee Gh Garrat dnl ge ate da Ua te oie eae ate ae STRAY eT Nay 
Ainericiun, Tehk & Teksir ein ee tet ks Be E eh Se a we ee OMS 13314 13414 
Brookin Rapid “TD ransitigect.4 2a eee ea A ve weed aes EA Tou TORR 
General Electi «200 ceonuetu ered bawien JS Oey ne Woes Soe ee a te 149% 145 
Interborough-Metropol tan COmMmon oo. 0... eee eens 1414 1342 
Interborougin- Metropolitan preferred. oo... 2. eee eee ee eee 42% 4114 
Kings County, Hiei: ossessi ease me thea he eee eos Hee g 129 129 
Mackay Companies (Postal Telegraph and Cables) common 81% 82 
Mackay Companies (Postal Telegraph and Cables) preferred 723% 72% 
Manhattan Eletirted 22.083 eere hee seen ee ee tebe e's dem es 132 131 
Metropolitan Street Railway. .... 2... ccc ce cece eect ee eenes 71S ig 
New York & New Jersey Telephone... . 0.00.00. eee ee eee 103 103 
Paeectite Tek & Tel yok 5 wk take ie 6 es Sah Oh ache a als es es Scr 3H 3% 351 
U. S. Steel COMMON. «6 osc ees oe ew ee Pi eis ean hod E E oer aes 611% 5H, 
VS: Steel preferredss 2c ee oe Oe kOe eee eA Saeed 11014 105% 
Westerm RO seater een aeniea WS Sie eae Shwe ee eee See oe vT 16 
Westinghouse COMMON © 6.666 0 bb 556 ba eee eee) buh oS Hewes 62 59 
Westinghouse preferred 


*Last price quoted. 
BOSTON 


Oct. 2. Sept. 25. 
American Vel, and Tel. (ex-dividend)........00. 0.0.0... 0008 13314 13414 
Edison Electric Hlumination. 0.0... 0.00.0. ce cece ee ee eee 281 280 
Ceneral Dilecti tahoe i et eRe PS SSS ie Wee BORE OE eee Bites oe n 1441% 14414 
Massachusetts Eleetrie Common... . cc. ee eee eee ease nee 1N 34 16% 
Massachusetts Electrice preferred... 0.0.02. ccc cee eee eee XS 16 KT 
New Engtand Telephone ¢éiese ede c fase teen kek eda Ob eed 144 1424 
Western Tel. & Tel common... cc... eranan neren neenon 1814 16 
Western Tel. & Tel preferred. oo... ee ee cee eee 95 95 
PHILADELPHIA. 
Oct. 2. Sept. 25. 
Amefican RaeilWwith Ss: beds ob te ee wed we Sa a re ald BS ee 44 44 
Eleetrie Comany of  AMeriei. sso 2.. cee bee eo eds we eee wae a be 1119 11% 
Electrice storage Battery COMMON., .... 00... Cee ee ee ee eee 50 LREN 
Wlectrie Storage Battery preferred. oo... 0c eee ewes a0 4034 
Phikatelphiir. Sree 2 eo a a ee gi rs ih Sa eg i Re ae ee ae tla 1653 1614 
Philadelphia kapid Transit.. ...eeeenanauaa eee es eds Osea naaa 207% 2113 
Pabst is Moe ee te aa a a e a a a a KDA RLA 
Union Traction «22% ait a tS Oa a ows ee EE aes 4914 49 
CHICAGO. Oct. 2. Sept. 25. 
Chicago Elevated eommon. occ. . ce eee ee eee eee eee ee eeeee 21) 24 
Chicago Blevated preferred... ee ack een oad Pane Go RES Aloo eed NO SS 
Hick Radiar Seriese ledena ha oh oh ea et 9 Beh es S6 SF 
Chteiko Riiki Neries 2s sien 6 Bhs Se Lee aad dla tee deeb a eed’ 2H ly oN 
Cie ee SUNAN en eho he Sees se 5 he es Se he ee ee eee. 1h lio 
Cries: Telephone yee 3 hang Oe ne Blas Et n ee eal a oe Weed 114 118 
Coninonwealthi bison 2 ooo eee ees ee SESE E E A 1531% 134 
Nationel (arbeap AO oe ee a aa ee ee ee eee ee eens lol low 
National CODON pis MST EE NEE E E E ET E TR 115 117 
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PERSONAL MENTION. 


H. W. PRICE has been appointed associate professor of elec- 
trical engineering in the University of Toronto. 


L. D. ROWELL, formerly assistant professor of electrical en- 
gineering in the Case School of Applied Science, will take charge 
of the electrical laboratory at Purdue University. 


H. H. HIGBIE, formerly assistant professor of electrical engi- 
neering in the University of Michigan, has gone to Wentworth Insti- 


tute, Boston, Mass., in charge of the work in electrical power-plant 
practice. 


O. P. HOOD, head of the department of mechanical and electric- 
al engineering at the Michigan College of Mines. has been appointed 


chief mechanical engineer of the Bureau of Mines with headquar- 
ters at Pittsburg, Pa. 


GEN. IRVING HALE, manager of the Denver office of the 
General kiectric Company is ill as the result of a stroke of 
apoplexy. While his condition is still somewhat serious he is 
reported as being considerably better. 


A. H. KROM, formerly with the Commonwealth Edison Com- 
pany, Chicago, has taken charge of the western office of the Has- 
kins Glass Company. His new quarters are located in the Commer- 
cial Building and have been elaborately fitted up. 


E. B. CHAPMAN, formerly with Machado & Roller and more 
recently with the National Carbon Company, has accepted a posi- 
tion with the Bryant Electric Company at Bridgeport, Conn.. and 
will promote the interests of that company in the territory cov- 
ered by the Bridgeport office. 


C. R. RICHARDS, for nineteen years associated with the en- 
gineering work of the University of Nebraska and for several years 
as professor of mechanical engineering and dean of the College of 


Engineering, has been appointed professor of mechanical engineer- 
ing in charge of the department. 


ORMOND HIGMAN, JR., has been appointed chief inspector of 
gas and electricity for the western division of Canada, including 
the provinces of Manitoba, Saskatchewan, Alberta and British Colum- 
bia. Mr. Higman’s headquarters will be in Vancouver, where a 


branch of the Canadian Electrical Standards Laboratory is being 
established. 


P. T. GLIDDEN, vice-president and general manager of the 
Eastern Pennsylvania Power Company at Easton, Pa., has been 
selected as general manager of the Louisville Lighting Company 
of Louisville, Ky., a subsidary of the Louisville Gas Company. 


Mr. Glidden succeeds A. M. Worthington who has resigned owing 
to ill health. 


CHARLES E. PALMER, superintendent of the Chicago. Lake 
Shore & South Bend Railway Company. operating an electric line 
from South Bend, Ind., to Chicago, Ill.. has resigned and will leave 
the company October 15. Mr. Palmer becomes general superin- 


tendent of the Ft. Wayne & Northern Indiana Traction Company 
with headquarters in Ft. Wayne. 


ALFRED CRAVEN, formerly acting chief engineer to the 
Public Service Commission of New York, First District, has been 
appointed chief engineer by that body at a salary of $15.000 a 
year. Mr. Craven has been acting chief engineer since the resigna- 
tion of Henry B. Seaman on September 23, 1910, and he has also 
been engineer in charge of subway construction since that date. 


PAUL G. AGNEW, at present in charge of the electrical-instru- 
ment section of the Bureau of Standards, was married in Minne- 
apolis on September 27 to Ethna M. Heebner. Dr. Agnew received 
the degree of Doctor of Philosophy from Johns Hopkins University 
last June, having previously been graduated from the University 
of Michigan. After an extensive trip, Dr. and Mrs. Agnew will 
take up their residence in Chevy Chase, Md. 


L. W. BEYERS, superintendent of the Atlantic City Electric 
Light Company, Atlantic City, N. J.. was seriously injured in an 
automobile accident which occurred recently. Mr. Beyers was 
driving the car at the time, and attempted to turn suddenly to 
avoid a long ladder projecting from the back of a fire truck. The 
wet pavement caused the car to skid and several collisions re- 


sulted. Mr. Beyers’ jaw was broken and he was thought to be 
injured internally. 


ARTHUR S. HUEY, vice-president of H. M. Byllesby & Com- 
pany, Chicago, on October 5, delivered an address before the 
League of American Municipalities at Atlanta, Ga., on the sub- 
ject of “The Regulation of Public Utilities.” Mr. Huey reviewed 
the development of public utilities and suggests a few general 
principles which must obtain if regulation is to prove permanent 
and beneficial. The most vital factor is the spirit in which regu- 
lation is undertaken and carried on. Mr. Huey concluded his ad- 


dress by urging a closer co-operation between city officials and 
public utility operators. 


GEORGE H. HARRIES, vice-president and general manager of 
the Washington Railway & Electric Company, has resigned that 
position to become associated with H. M. Byllesby & Company. Chi- 
cago. on the operating staff. General Harries has been a successful 
public-utility operator for fifteen years: he is treasurer of the Na- 
tional Electric Light Assoviation, an officer of the American Electric 
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Railway Association and at the last meeting of the Association of 
Edison Illuminating Companies was elected president of that asso- 
ciation. General Harries is one of the utility operators who has 
given much time to broad movements of civic development, serving 
as secretary of the Washington Board of Trade in 1898 and 1899. 


OBITUARY. 


JOHN P. McGINNESS, manager of the American Union Tele- 
phone Company, of Binghamton, N. Y., died very suddenly on Sep- 
tember 26. He is survived by his wife and two children. 

HENRY W. DOOLITTLE. son of Thomas B. Doolittle, died sud- 
denly of heart failure on Tuesday of last week at his home in 
Brantford, Conn. Mr. Doolittle was the youngest son of Thomas 
B. Doolittle, the well-known telephone man, and was a practicing 
attorney with offices in Brantford and New Haven. Thomas B. 
Doolittle was en route from Boston to Brantford at the time of his 
son’s death, and had not learned of his illness until told of his 
death on his arrival at the Brantford station. He was almost pros- 
trated by the shock, as he had left his son in good health the day 
before. 


THOMAS SANDERS. one of the organizers of the Ainerican Bell 
Telephone Company, died recently at Derry, N. H. Mr. Sanders be- 
came interested in the telephone at an early period, while Dr. Alex- 
ander Graham Bell was treating George Sanders. son of Thomas San- 
ders, for deafness. Mr. Sanders was active in securing the adoption 
and promotion of the patents and spent more than $100,v00 in manu- 
facturing telephones and telephone apparatus and in introducingthese, 
thus securing for Mr. Bell his patents of February. 1876, and found- 
ing the original New England Telephone Company and the National 
Bell Telephone Company, of which the American Telephone & Tele- 
graph Company became the successor. It is understood that he 
secured a half interest from Mr. Bell in his enterprise. Mr. San- 
ders is survived by four daughters and two sons. 

EVERETT COPLEY, of the New York sales office of the 
Westinghouse Electric & Manufacturing Company died at his 
home in New York on Thursday, September 27, of typhoid fever. 
Mr. Copley graduated from the University of Kansas in 1906, hav- 
ing won a scholarship which gained him membership in the Phi 
Beta Kappa Society. Upon leaving college he entered the em- 
ploy of the Westinghouse Electric & Manufacturing Company 
and was engageu in the work of the electrification of the New 
York, New Haven and Hartford Railroad. About three years ago 
he entered the New York sales office of the Westinghouse Com- 
pany where his great capability and thorough knowledge of elec- 
trical work soon gained for him the admiration of his fellow em- 
ployees and a bright future was the prediction of everyone as- 
sociated with him. Mr. Copley was twenty-five years of age. 


OTIS CARTER POST, of the switchboard sales department 
of the Westinghouse Electric & Manufacturing Company, died sud- 
denly of cerebral embolism at his residence in Wilkinsburg, Wed- 
nesday night, September 13. Mr. Post graduated with the degree 
of Bachelor of Science from the Michigan Agricultural College 
in 1907. In June of the same year he entered the employ of the 
Westinghouse Electric & Manufacturing Company as an ap- 
prentice and rapidly rose to a position of importance in the sales 
department. Mr. Post was widely known among the employees 
of the Electric Company, as well as outside, and was universally 
respected for his qualities of sound judgment and tactfulness. He 
had just returned from an extensive trip in the East in the in- 
terest of the company, and his death will be sad news to the host 
of friends which he had made. Mr. Post was president of the 
Pittsburgh Alumni Society of the Tau Beta Pi Fraternity. 


NEW INCORPORATIONS. 


NEW YORK, N. Y.—The Baily Electrical Supply Company has 
been incorporated, with a capital of $5,000. The incorporators are 
Siegel & Siegel, Isadore Steinberg. Leon Portnow and Anna Baily. 


CARTHAGE, ILL.—The Carthage Electric Company has been 
incorporated to do a general electrical manufacturing business. 
The incorporators are William Mathiesen, Victor Wolff and H. C. 


NEW YORK, N. Y.—The Electric Railway Maintenance Asso- 
ciation has been incorporated by J. F. E. Vandever, Albert B. Her- 
rick and Clarence G. Bugden. The capital is $50,000 and the com- 
Pany’s intention is to do electrical contracting. 

NEW YORK, N. Y—The Weeks Reflector Company was re- 
cently incorporated. with a capital of $10,000, to manufacture elec- 
trical reflectors, etc. The incorporators are S. W. Meyer, Philip 
Huetwehl, Schuyler M. Meyers and Reginald Sanford. 

NEW YORK, N. Y.—The Jones Martin Company has been in- 
corporated with a capital stock of $25,000, and will manufacture 
electrical and scientific instruments. The incorporators are: Fran- 


cis S. Stickle, D. Carroll Jones, Niles 1. A. Martin and charles C. 
Kiefer. 


WILMINGTON, DEL.—The Kentucky Southwestern Railway. 
Light & Power Company, with a capital of $1,750,000, has been 
chartered by the State Department. The incorporators are E. F. 
Wheaton and F. M. Shive, of Henderson, Ky., and Harry W. Davis, 
of Wilmington, The concern is empowered to engage in the con- 


PA and operation of railroads and utility systems outside this 
ate. 
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INDUSTRIAL ITEMS. 


= ALFRED F. MOORE, Philadelphia, Pa., has mailed calendars 
advertising Moore magnet wire and wire for various other uses. 


THE DE LA VERGNE MACHINE COMPANY, New York, 
N. Y., advertises its oil engines, types FH and HA, in a recent 
folder. 


THE GENERAL VEHICLE COMPANY, Long Island City, N. Y., 
has issued the September number of Elec-Tricks. The issue in- 
cludes an article on “Electric Furniture Vans for Storage Warehouse 
Business,” by R. McA. Lloyd. 


W. N. MATTHEWS & BROTHER, St. Louis, Mo., have distrib- 
uted folding post cards illustrating different uses and features of 
convenience of the Matthews guy anchor. An inclosed card de- 
scribes the Matthews’ Telafault. 


THE EASTERN ELECTRIC & TRADING COMPANY, Sukkur 
Sind, India, is seeking connections with American manufacturers 
of electrical machinery. This company is conducting an electrical 
jobbing business in India, and reports that there is an excellent 
field there for its Jine of goods. 


THE HOSKINS MANUFACTURING COMPANY, Detroit, 
Mich., announces that it has taken over the International Electric 
Meter Company of Chicago, assuming all Habilities up to date. The 
purchasing company wishes to be advised of all unfilled orders 
listing material to be delivered, so that shipping instructions can 
be arranged. 


THE GENERAL MOTORS COMPANY, Detroit, Mich., announces 
that a new selling and service company, under the name of 
the General Motors Truck Company, has been formed to market 
its output of commercial cars. The former selling agencies han- 
dling the Rapid and Reliance trucks will be continued under the 
General Motors Company management. 


THE WESTERN ELECTRIC COMPANY compares central-bat- 
tery systems and local-battery systems in a recent publication. Both 
of the systems are described, comparative costs of installation are 
given, and there follows a discussion of the local conditions which 
must be considered in determining the types of systems used. A 
number of switchboards are illustrated. 


THE NUNGESSER CARBON & BATTERY COMPANY is the 
name now taken by the Nungesser Electric Battery Company. of 
Chicago. This change was made by the company because of the 
fact that a part of its business is the manufacture of carbon brush- 
es and other carbon specialties. There will be no change in the 
company other than the alteration in name. 


THE SANGAMO ELECTRIC COMPANY, Sprinefield, 111., calls 
the attention of central station managers selling current for vehicle 
charging loads, to its Bulletin No. 19 describing ampere-hour meters 
for this type of service. Complete wiring diagrams for various 
types of well-known electric vehicles are included and will prove 
of assistance to managers desiring to meet properly the conditions 
of vehicle-charging service. 


THE ELECTRIC STORAGE BATTERY COMPANY, Philadel- 
phia, Pa., describes the chloride accumulator for use in 110-volt. 
isolated lighting and power plants in a recent publication. The 
various types with accessories are taken up and illustrations shown, 
the location of equipment is discussed and drawings including the 
arangement of wiring, placing of batteries. etc., are reproduced. A 
catalog of prices and capacities of the equipment is given. 


THE WAGNER ELECTRIC MANUFACTURING COMPANY. 
St. Louis, Mo., gives a number of interesting facts regarding its 
unity-power-factor, single-phase motors in a recent publication. Sev- 
eral curves showing the effect of power-factor on generator capacity, 
field current, rotor loss and regulation are included. The con- 
struction and operation of the motors are taken up in detail and 
an interesting table on performance comparison of different types 
of motors are included. 


THE FLOUR CITY ORNAMENTAL IRON WORKS, Minneap- 
olis, Minn., was the successful bidder among eight competitors for 
all iron and bronze lamp standards and brackets to Le manufac- 
tured for the United States Government, according to the speci- 
fications of the Supervising Architect. This is the fifth consecutive 
time that the company has beaten all competition in the country, 
and in this case the contract was awarded unanimously by the 
board having the matter in charge. 


THE EMERSON ELECTRIC MANUFACTURING COMPANY. 
St. Louis, Mo., has distributed three bulletins describing its small 
motors. Bulletin No. 3144 takes up single-phase induction motors 
ranging in size from one-tenth to one-fifth horsepower, and arranged 
for full load starting. Bulletin No. 3220 deals with ventilated motors 
from one-half to one horsepower. Bulletin No. 3710 describes labor- 
atory lathes for alternating and direct current. A number of these 
are illustrated together with the patented chucks used for various 
purposes. 


THE HAZARD MANUFACTURING COMPANY, Wilkes-Barre, 
Pa., has issued booklets covering the specifications of Penn New 
Code wires and cables, and Hazard thirty-per-cent Para and Key- 
stone twenty-five-per-cent Para wires and cables. The first men- 
tioned booklet contains a complete copy of the new National Elec- 
trical Code specifications adopted by the National Board of Fire 
Underwriters effective in building operaticns, July 1, 1912. The 


s — Ce 
-m e m e m 


158 


second booklet includes all details as to chemical, mechanical and 
electrical tests of the wires and cables mentioned. 


THE RICHARDSON-PHENIX COMPANY, Milwaukee, Wis., has 
issued a forty-eight page booklet entitled “Scientific Lubrication of 
Machinery.” This book gives a detailed description of Richardson- 
Phenix individual oiling and filtering systems and their many types 
of oil filters, mechanical lubricators, oil and water separators, sight- 
feed and gang oilers, sight-flow indicators, etc. It also contains 
an interesting discussion on the need and economy of good lubrica- 
tion and has several pages devoted to the nature and choice of 
oils, giving simp!e means by which they may be tested. 


THE WESTINGHOUSE ELECTRIC & MANUFACTURING 
COMPANY, Pittsburgh, Pa., was awarded the contract by the Bureau 
of Yards and Docks, Navy Department, for furnishing and installing 
a complete equipment consisting of motors and control apparatus 
for two large electrically operated pumps, for Dry Dock No. 2, at 
the United States Navy Yard, Norfolk, Va. The electrically driven 
pumping equipment, which will replace the engine-driven pumps 
installed some years ago, is being installed with a view to 
making the pumping much more economical. There will be two 
centrifugal pumps, each having a discharge opening of forty-two 
inches in diameter, and each driven by a Westinghouse 300-horse- 
power type-HF induction motor. There will also be one smaller 
pump having a fifteen-inch discharge and driven by a sixty-five- 
horsepower type-CCL induction motor, and in addition a small bilge 
pump with a three-horsepower motor. The United States Recalma- 
tion Service has recently ordered from the Westinghouse Electric & 
Manufacturing Company for installation on the Boise project, 
Idaho, three 625-kilovolt-ampere, 22,000-volt, three-phase air-blast 
transformers. The Government has installed on this project a 
hydroelectric power plant for supplying power for pumping. 
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DATES AHEAD. 
American Electric Railway Association and affiliated associa- 
tions. Annual convention, Atlantic City, N. J., October 9-13. 
National Association of Railway Commissioners. Twenty-third 
annual convention, Washington, D. C., October 10. 
Electric Vehicle Association of America, Second Annual con- 
vention. Engineering Societies Building, New York, October 10. 


New York Electrical Exposition, New Grand Central Palace, 
New York, N. Y., October 11-21. 


American Physical Society. 
City, October 14. 
Denver Electric Show. Denver, Colo., October 14-21. 


Order of the Rejuvenated Sons of Jove. Annual convention, 
Denver, Colo., October 16-18. 


American Mining Congress. 
cago, Ill., October 24-28. 

Illinois State Electric Association. 
ford, Ill., October 24, 25 and 26. 


Telephone Pioneers of America. Boston, Mass., November 2-4. 

Association of Railway Electrical Engineers. Annual conven- 
tion, La Salle Hotel, Chicago, November 6-10. 

Alabama Light and Traction Association. 
November 14 and 15. 

Ohio Society of Mechanical, Electrical and Steam Engineers. 
Canton, O., November 17 and 18. 

Los Angeles Electrical Exposition. 
ber 25-December 9. 

National Electric Light Association. 
Seattle, Wash., June 10-14, 1912. 

The 1912 Boston Electric Show. Mechanics Building, Boston, 
Mass., September 28-October 26, 1912. 


Next regular meeting, New York 


Fourteenth annual meeting, Chi- 


Annual convention, Rock- 


Montgomery, Ala., 


Los Angeles, Cal., Novem- 


Next annual convention, 


RECORD OF ELECTRICAL PATENTS. 


Issued (United States Patent Office) September 23, 1911. 


1,003,976. WINDING MECHANISM FOR ELECTRIC JIB-CRANES. 

Alfred Bode and Karl Böttcher, Benrath, near Dusseldorf, 
Germany. Filed Jan. 4, 1909. Electric motors are connected 
through gearing to the drums on which the rope is wound and 
unwound. One of the drums is geared to a capstan which 
receives the slack of the rope and which is arranged to move 
laterally to lay the rope. 


1.004.002. LAMP. Frank Michael Euler, Elizabeth. N. J. Filed 

Nov. 4, 1910. Combined with an incandescent-lamp socket is 
a plug having portions thereof normally tending to spring 
outwardy in locking engagement with the socket, the portions 
being so formed as to provide loops which may be engaged 
by a suitable instrument to remove the portions from locking 
engagement with the plug, the latter having a removable collar 
adapted to normally conceal the portions. 


1,004,005. TRAIN AND LIKE ELECTRIC-LIGHTING SYSTEM. 

Thomas Ferguson, Altrincham, England, assignor to himself 
and Leeds Forge Co., Ltd., Leeds, England. Filed Oct. 21, 1910. 
An axle car-lighting system includes a generator, a storage 
battery and a voltage-compensating regulator with automatic 
switches and compensating resistances. 


1,004,008. JOINT-TWISTING TOOL. Anton Freier, Boston, Mass., 
assignor to Holtzer-Cabot Electric Co., Brookline, Mass. Filed 
June 12, 1911. A tool for twisting a sleeved electric wire joint 
has a pair of pivotally connected sleeve-gripping jaws each 
provided with co-operating twin sleeve-receiving grooves in their 
opposing faces, means for clamping the free ends of the jaws 
together, and handles for turning the joint-twisting tool to form 
a twisted wire joint. 

1.004.010. PUMP-CONTROLLING SWITCH. Charles Gamer, Fort 

“Worth, Tex. Filed May 31, 1910. Is provided with depending 
plungers, alternatively movable racks for operating the plung- 
ers to open and close the switch, segmental gearing for operat- 
ing the racks, and a float operatively connected with the gear- 
ing for opening and closing the switch. 


1,004.012. CURRENT-RELAYING APPARATUS. Hans Gerdien, 
Halensee, near Berlin, Germany, assignor to Siemens &llalske, 
A. G.. Berlin, Germany. Filed Jan. 7, 1911. Combined with a 
secondary circuit comprising a source of current and a vacuum 
tube is a receiver operatively connected with the circuit, 
a primary circuit comprising a coil wound around the tube 
concentrically with the cathode, and means for causing a cur- 
rent to flow in the primary circuit. 


1,004,038. PRINTING TELEGRAPH. Charles L. Krum, Chicago, 
Ill, assignor to Morkrum Co., Chicago, I. Filed Sept. 6, 14906. 
Includes a set of main conductors, sets of branch conductors, 
means for selectively controlling the flow of current there- 
through, signal-operating magnets in the last set of branch 
conductors, switch-operating magnets in each of the other sets 


of branches and switch contacts in each set controlled by the 
magnets of the preceding set. 


1,004,059. ELECTRIC BRAKE FOR GRAPHOPHONES. John F. 
Means, Oil City, Pa. Filed Apr. 10, 1911. An electromagnet 
is aranged so it can cause a brake shoe to engage the rim 
of the record disk. 

1,004,071. INCANDESCENT-LAMP-STEM-SEALING MACHINE. 
Moses E. Pierson, Emporium, Pa., assignor to Novelty Incan- 
descent Lamp Co., Emporium, Pa. Filed Dec. 14, 1909. In- 
cludes a carrier for lamps rotatable on and movable along a 
support, and a stop member beneath the rotatable carrier en- 
gaged by the latter on its movement. under the action of grav- 
ity and automatically releasing the carrier on a continuation 
of its rotative movement. 

1,004,072. MACHINE FOR MAKING FILAMENT-SUPPORTING 
STEMS. Moses E. Pierson, Emporium, Pa., assignor to Novelty 
Incandescent Lamp Co., Emporium, Pa. Filed Dec. 18, 1909. 
Combined with a rotary structure are vertically-disposed rock 
shafts mounted thereon, oppositely-disposed flare-holding jaws 
carried by the rock shafts, and means for opening and closing 
the jaws. 

1,004,089. CONTROLLER FOR ELECTRICAL APPARATUS. Frank 
L. Sessions, Columbus, O., assignor to Jeffrey Manufacturing 
Co. Filed Jan. 9, 1904. Renewed Feb. 17, 1911. Relates to 
details of construction of a drum-type motor controller. 


1.004.101. CABINET FOR POLE-CHANGERS AND BATTERIES. 
Richard C. Stone, Muncie, Ind., assignor to Warner Electric 
Co., Muncie, Ind. Filed Oct. 27, 1910. Has a number of drawers 
containing sets of dry cells, one compartment containing a 
closed-circuit cell and another compartment containing pole- 
changers, all being flexibly electrically connected. 

1,004,102. VOLTAGE REGULATOR. Simon B. Storer, Syracuse. 
N. Y. Filed Dec. 5, 1905. A core-type transformer has sepa- 
rate reels upon which the secondary winding is adapted to 
be wound and unwound, a current collector comprising a num- 
ber of segments insulated from each other and rotating with 
one of the reels, and brushes contacting with the segments. 

1,004.106. VAPOR CONVERTER AND CONTROLLING DEVICE 
THEREFOR. Percy H. Thomas, Montclair,-N. J.. assignor to 
Cooper .Hewitt Electric Co.. New York, N. Y. Filed Jan. 20. 
1905. A balanced vapor converter is provided with suitable 
knife edges, in combination with notched supports co-operating 
therewith for limiting the swing of the converter. . 

1904.119. ELECTROPLATING APPARATUS. John Weber, Jr., 
and Obadiah Cope, Toledo, Ohio. Filed April 27, 1911. Con- 
sists of a drum rotating about a stationary shaft and con- 
taining electrode units. 

1,004,131. RAILWAY SIGNAL. Samuel L. Adler, Stone wall, M:ss.. 
axsignor of one-fourth to Marion A. Gilleland, Stonewall, Miss 
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Filed Mar. 25, 1910. An electric motor is arranged to swing 
and to rotate the signal. . 


1,004,137. SHOCK-ABSORBER FOR LIGHTING DEVICES. Reu- 
ben B. Benjamin, Chicago, Ill., assignor to Benjamin Electric 
Manufacturing Co., Chicago, Ill. Filed Nov. 9, 1909. A spiral 
spring cushion is mounted between the upper flanged sleeve 
of an electrolier stem and the ceiling support. 


1,004,152. HIGH-FREQUENCY APPARATUS. William Dubilier, 
Seattle, Wash. Filed Nov. 21, 1910. Includes two circular 
and co-axial electrodes, one being annular and the other cylin- 
drical and within the first. The electrodes are rotated in op- 
posite directions. 


1,004,165. ELECTRICAL IMMERSION HEATER. William Wal- 
lace Hanscom and Albert Leopold Langerman, San Francisco, 
Cal. Filed Mar. 20, 1909. Consists of an inner tube about 
which is a heating coil protected by a sealed covering. 


1,004,170. DEVICE FOR PRODUCING HIGH-FREQUENCY OS- 
CILLATORY CURRENTS. Felice Jacoviello, Parma, Italy. 
Filed Mar.’ 12, 1910. Comprises opposed tubular electrodes 
through one of which gas is discharged in the form of a jet, 
and through the other of which the jet is exhausted, the elec- 
trodes being adapted to carry therebetween an arc in the 
same direction as the jet. 


1,004,182. MEANS FOR OPERATING INCANDESCENT-LAMP 
SWITCHES. John L. Moore and John F. Alexander, New 
York, N. Y. Filed Mar. 8, 1910. A clamp is fastened to the 
socket key and connected by a bevel gear to a long rod so 
that rotation of the latter turns the key. 

1,004,230. ELECTRIC MOTOR OR GENERATOR. Herbert A. Bal- 
come, Boston, Mass., assignor to Holtzer-Cabot Electric Co., 
Brookline, Mass. Filed Nov. 17, 1910. The machine has an 
end casing, containing a ventilating fan and an axially shift- 


1,004,102.—VOLTAGE REGULATOR. 


able shroud ring which partly closes a series of vent openings 
as the speed increases. 


1,004,235. LIGHTNING ARRESTER. Leon S. Brach, New York, 
N. Y. Filed Oct. 5, 1909. Consists of a rigid carbon electrode, 
another carbon electrode spring-pressed toward the first, and a 
carborundum block interposed between the electrodes. 


1,004,244. SPRINGJACK SWITCH. Edward B. Craft, Hackensack, 
N. J., assignor to Western Electric Co., New York, N. Y. Filed 
Feb. 11, 1911. Relates to the method of mounting a series of 
springjacks. 


1,004,249. ELECTROLYZING APPARATUS. Joseph H. Fischer, 
Eugene G. Luening, and Arthur W. Collins, Milwaukee, Wis. 
Filed Mar. 14, 1911. Consists of a single open-bottom metallic 
case having a metallic diaphragm therein dividing the same 
into two cells each of which is provided with an upper gas- 
outlet tube, an anode insulated in one of the cells, and a 
Cathode insulated in the other cell, the case and its contents 
being adapted to be submerged in an electrolyte. 

1,004,251. MACHINE FOR COATING WIRE. George Gustave, 
Chicago, Ill, assignor to Western Electric Co., Chicago, Ill. 
Filed Oct. 21, 1907. Consists of an annular furnace com- 
posed of a number of concrete cylinders, in com- 
bination with a series of wire-coating mechanisms arranged 
around the furnace and adapted to pass the coated wires lon- 
gitudinally through the annular furnace chamber at intervals 
throughout its circumference. 

1,004,285. CLOTH-CUTTING MACHINE. Hyman Maimin, New 
York, N. Y. Filed June 21, 1911. The cutting machine is op- 
erated through cams, by an electric motor. 

1,004,286. LIGHTNING ARRESTER. Samuel E. Mark, Coatesville, 
Ind. Filed Oct. 21, 1909. A metallic road is combined with 
Surrounding porcelain and carbon cylinders. A perforated mi- 
ca plate surrounds each of the carbon cylinders excepting the 
lower part. A casing connecting with the ground also sur- 
rounds the cylinders except at the lower part. 

1,004,290. TELEPHONE SYSTEM. Charles W. McKibben, Beau- 
mont, Tex. Filed July 29, 1909. The subscriber's set includes 
a receiver, an impedance device in series therewith, a short- 
circuiting shunt circuit connected to the terminals of the im- 
pedance, and means for opening and closing the shunt circuit. 
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1,004,306. SWITCHBOARD PLUG. Oscar A. Spencer, Bloomer, 
Wis., assignor of two-thirds to Joseph G. Preuher and Harold E. 
McWithey. Filed Nov. 8, 1910. Comprises a main body por- 
tion having a plug tip socket at one end and a half socket for 
a conductor wire at the other end, another body portion 
having an opening and with an opposing half socket for a 
conductor wire at one end, means for compressing the body 
portions together to form a clamp for holding a conductor cord, 
a plug tip engaging the tip socket, a stop member engaging 
the plug tip within the body, and a wire binding means carried 
by the stop and accessible through the opening. 


1,004,814. ACTUATION OF CONTROLLERS AND THE LIKE FOR 
ELECTRIC MACHINERY. Herman Bernard van Daaien, Lon- 
don, England. Filed May 13, 1910. A plurality of arms which work 
independently of one another are actuated gradually and suc- 
cessively by a single arm, there being a lug on each independ- 
ently working arm, and pawls on the single operating arm. 
The upper end of the lug is provided with an inclined face to 
allow one of the pawls to be raised so that the hook of the 
pawl may fall behind the lug for the purpose of dragging the 
latter along. 

1,004,316. HANGER FOR ELECTRICAL CONDUCTORS. Thomas 
Ware, Racine, Wis. Filed Nov. 22, 1909. Two pivoted con- 
nectors, one end of each of which is connected to a line, are 
supported by the hanger. The inside ends of the connectors 
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1,004,230.—DYNAMO VENTILATION. 


meet when the line is taut, forming a Knife switch connection. 
When one or the other of the arms is rocked, through line 
breakage or other cause, the connection is broken. 


1,004,321. COMBINATION SAFE AND VAULT PROTECTOR. Ed- 
win W. West, Los Angeles, Cal., assignor to Safe, Vault & 
Protection Co., Los Angeles, Cal., a corporation of California. 
Filed Nov. 11, 1909. A pivoted dog is operated by an electro- 
Magnet to move a toothed element which is operated step by 
step. 

1,004,325. SPARKING PLUG FOR INTERNAL-COMBUSTION EN- 
GINES. Max Wild, Stuttgart, Germany. Filed Nov. 6, 1908. 
A combination spark plug and coil. 


1,004,337. MOTOR-DRIVEN WHISTLE. George F. Atwood, New 
York, N. Y., assignor to Westen Electric Co., Chicago, Ill. Filed 
Oct. 25, 1907. The whistle mechanism is geared to a small 
motor, all being inclosed in a water-tight case. 


1,004,369. SYRINGE. Antonino Ciolfi, Cincinnati, O., assignor to 
Max Levy, Cincinnati, O. Filed Dec. 20, 1909. Electrodes are 
placed in the perforated passages of an improved form of syr- 
inge. 

1,004,379. ELECTRIC REGULATION. John L. Creveling, New 
York, N. Y., assignor to Safety Car Heating & Lighting Co. 
Filed April 13, 1911. Combines means for controlling the reg- 
ulating means responsive to current fluctuations, means for af- 
fecting the regulating means responsive to voltage fluctuations, 
a translation circuit, a translation-circuit regulator and means 
whereby the degree of operation of the translation-circuit reg- 
ulator affects the voltage-responsive means. 


1,004,383. AUTOMATIC ELECTRIC SWITCH. Ernest W. Davis. 
Chicago, Ill. Filed Oct. 22, 1910. The switch is operated by 
a solenoid through an arm, and inertia members which com- 
plete the movement after this has been started. 


1,004.420. CONTACTING DEVICE FOR ELECTRICAL MEASUR- 
ING AND INDICATING INSTRUMENTS. Ernst Haagn, Han- 
‘au, Germany, assignor to the firm of W. C. Heraeus, Hanau, 
Germany. Filed Dec. 21, 1907. Comprises a movable meas- 
uring element, a contact carried thereby. a co-operating station- 
ary contact, an electrical circuit including the contacts, an in- 
dicator, means in the circuit for operating the indicator, and 
means operating by the closing of the contacts for transmitting 
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an impulse to the movable element so as to separate the con- 
tacts. 


1,004,421. MEANS FOR DRIVING (RINGING) OF CHURCH- 
BELLS AND THE LIKE. Gustaf Leander Halvardson, Stock- 
holm, Sweden. Filed Aug. 11, 1910. The driving motor has an 
oscillatory rocker to which the brushes are fitted, this rocker 
moving with the armature though predetermined limits. A 
lock holds the rocker at the limit of its movement when there 
is no current passing through the windings, the lock being lo- 
cated in: magnetic relation to a portion of the windings so 
as to be attracted and automatically released upon the initial 
flow of current through the circuit of the windings. 


1,004,428. BEVERAGE-DISPENSING MECHANISM. George Hen- 
ry Hillyer, Plattsburg, N. Y., assignor of one-third to Edward 
A. Connell, Plattsburg, N. Y. Filed Jan. 18, 1911. An electric 
recording device is operated by each outward and inward move- 
ment of a drawer. 

1,004,437. ALTERNATING-CURRENT MOTOR. Austin Kimble, 
Chicago, Ill., assignor to Kimble Electric Co., Chicago, Ill. 
Filed May 15, 1905. A hand motor comprises a stationary 
core mounted on a handle, and a rotating armature surrounding 
it. The speed is regulated by turning a sleeve which is attached 
to the handle. 

1,004,452. INDUCTION COIL. William Meyer, Chicago, Ill. Filed 
Nov. 27, 1908. Has a magnetic core, a plurality of independent 
primary coils wound on the core, an independent interrupt- 
er connected in a series circuit with each primary coil, such 
series circuits being all connected in multiple across a source 
of current, and a single secondary coil on the core in inductive 
relation with all of the independent primary coils. 
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1,004,383.—AUTOMATIC SWITCH. , 
1,004,453. INDUCTION COIL. William Meyer, Chicago, Ill. Filed 
Nov. 27, 1908. 


Comprises a plurality of primary windings, a 

plurality of interrupters, all of the primary windings and in- 
terrupters being connected in a single series circuit with a 
source current, and a single secondary winding in inductive 
relation with all of the primary windings. 

1,004,460. THERAPEUTIC LAMP. Myron W. Newton, Battle 
Creek, Mich., assignor to John Harvey Kellogg, Battle Creek, 
Mich. Filed May 29, 1908. Relates to the construction of a 
lamp standard incorporating carbon resistance rods which ad- 
just the current flowing in the lamp. Mechanical adjustments 
as to height, position, etc., are also provided for. 


1,004,469. METHOD OF CHARGING ELECTRIC FURNACES. 
Alfred L. Robinson, Niagara Falls, N. Y., assignor to Interna- 
tional Acheson Graphite Co., Niagara Falls, N. Y. Filed Jan. 
6, 1911. An intermediate layer of caking material is inter- 
posed between the charge and the embedding material. 


1,004,479. BRUSH-HOLDER FOR MOTORS OR GENERATORS. 
Frank L. Sessions, Columbus, O.. assignor, to Jeffrey Manu- 
facturing Co. Filed June 12, 1906. A pivoted spring-pressed 
member presses against the pivoted member which bears upon 
the brush. 

1,004,518. ELECTRIC SIGNAL. Daniel E. Zinn, West Winfield, 
Pa. Filed Dec. 19, 1910. Separate electric circuits include elec- 
tric-light bulbs, vieldable contacts, inclosing one or the other 
of the circuits to light the bulbs so as to indicate the positions 
of the switch points. 

1,004,530. PROTECTIVE DEVICE. Elmer E. F. Creighton. Schen- 
ectady, N. Y., assignor to General Electric Co. Filed Feb. 23. 
1907. Comprises a vessel containing an electrolyte and an elec- 
trode mounted above the surface of the electrolyte and co-oper- 
ating therewith to form a spark gap containing an insulating 
gas and across which a high-potential discharge forms an are 
which has the surface of said electrolyte aa a cathode, whereby 
the flow of line current is prevented, and low-resistance con- 


nections for connecting the gap between points of abnormal 
potential. 
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1,004,531. LIGHTNING ARRESTER. Elmer E. F. Creighton, 
Schenectady, N. Y., assignor to General Electric Co. Filed 
July 9, 1907. Connection between line and ground contains 
a spark gap, an aluminum-cell arrester adapted to absorb part 
of the dynamic current following a discharge of abnormal po- 
tential, and one or more liquid electrode arresters, but the 
value of the normal line voltage divided by the number of 
liquid electrode cells being above the critical voltage of a sin- 
gle cell. 

1,004,532. LIQUID-ELECTRODE ARRESTER. Elmer E. F. Creigh- 
ton, Schenectady, N. Y., assignor to General Electric Co. Filed 
July 9, 1907. Renewed June 7, 1911. A jar with a lid of 
flexible material stiffened with a plate, has electrodes passing 
through the plate, a reservoir having a feeding tube passing 
down through the plate, and a yoke composed of two strips of 
sheet metal lying on opposite sides of the electrodes and feeding 
tube and serving as clips to clamp and support the same. 

1,004,533. ELECTROLYTIC LIGHTNING ARRESTER. Elmer E. 
F. Creighton, Schenectady, N. Y., assignor to General Electric 
Co. Filed Sept. 2, 1908. Has aluminum electrodes of euch size 
that the current density will start an arc to the electrolyte 


before the critical limiting voltage of a true liquid-electrode 
arrester is reached. 


1,004,534. LIQUID-ELECTRODE LIGHTNING ARRESTER FOR 
MULTIPHASE LOW-VOLTAGE CIRCUITS. Elmer E. F. 
Creighton, Schnectady, N. Y., assignor to General Electric Co. 
Filed Sept. 2, 1908. Metallic anodes in insulating tubes co- 
operate with the electrolyte in a jar to develop, on breakdown 
of the spark gap, an arc which increases the resistance to cur- 
rent flow. 

1,004,535. LIGHTNING ARRESTER. Elmer E. F. Creighton, 
Schenectady, N. Y., assignor to General Electric Co. Filed Dec. 
22, 1908. Comprises an electrolytic path of iow current-carry- 
ing capacity, and a second electrolytic path of greater current- 
carrying capacity arranged to take current from the path of 
low current-carrying capacity when a heavy discharge of cur- 
rent takes place through the arrester. 

1,004,586. ELECTROLYTIC LIGHTNING ARRESTER WITH GAP 
AND BLOW-OUT. Elmer E. F. Creighton, Schenectady, N. Y., 
assignor to General Electric Co. Filed Sept. 2, 190%. Com- 
prises a discharge gap, an inductive device mounted to form a 
magnetic blow-out for the gap, and in series with this device 
a condenser proportioned to balance the self-inductance of the 
device at the normal frequency of the circuit to be protected. 


PATENTS THAT HAVE EXPIRED. 


Following is a list of the electrical patents (issued by the 
United States Patent Office) that expired October 2, 1911: 
526,686. ELECTRIC MOTOR. John H. Clark, Boston, Mass, 
526,721 and 526,722. COMPOSITION OF MATTER FOR ELECTRIC 
CONDUCTORS. Duncan MacFarlan, Philadelphia, Pa. 
526,723. ELECTRIC IGNITING APPARATUS FOR FIRE EN- 
GINES. William C. Mathias and Wilmer Hartman, Reading, 
P 


a. 
526,720. ELECTRIC WINDING AND SETTING CLOCK. Henry 
Loriot, New York, N. Y. 


saa oes ang SNAP SWITCH. Amandus Metzger, Schenec- 

tady, N. Y. 

526,736. LIGHTNING ARRESTER. Fred S. Pearson, Boston, Mass. 

526,742. COMMUTATOR. Henry G. Riest, Schenectady, N. Y. 

526,743. DYNAMO-ELECTRIC MACHINE. Edwin W. Rice, Jr., 
Swampscott, Mass. 

526,760. ELECTRIC-ALARM OPERATING MECHANISM. Parker 
C. Thompson, Elmira, N. Y. 

Pee a eee CONDUIT. Robert B. Wilson, Cin- 
cinnati, O. 

526,810. APPARATUS FOR PUTTING ELECTRIC MOTORS INTO 
CIRCUIT. Carl Hoffman, Charlottenburg, Germany. 

026,813. ELECTRICAL SWITCH SETTING, INDICATING AND 
ate RE DEVICE. Karl Modereger, Vienna, Austria- 

ungary. 


526,825. ahead as HANGER. William S. Weston, Chi- 
cago, ‘ 


526,865. TELEPHONE. Hosea W. Libbey, Boston, Mass. 
526,867. RHEOSTAT. Duncan MacFarlan, Philadelphia, Pa. 
BEE ELECTRIC LOCK. Theodore P. Pratt, Boston, Mass. 


CONDUIT FOR ELECTRIC RAILWAYS. 


Michelangelo 
Cattori, Rome, Italy. 
526,966. 


a ELECTRIC FRICTION BRAKE. Bergen Davis. Newark, 


526,985. AUTOMATIC SWITCH FOR ELECTRIC RAILWAYS. 
i Wilber S. Wright and John E. Venus, New Orleans, La. 
326,992. COMBINED SYSTEM OF ALTERNATING AND DIRECT- 
co DISTRIBUTION. Albert L. Clough, Manchester. 
926,988. ELECTRIC SWITCH. Frank G. Beron, Waterbury, Conn. 
927,023. DIFFERENTIALLY-GEARED ELECTRIC MOTOR. Ben- 
jamin C. Pole, Deanewood, D. C. 


927.034. SCALE AND INDEX FOR ELECTRICAL MEASURING- 
a 0a T il ye Edward Weston, Newark, N. J. 


ite ELECTRIC MOUTH BATTERY. Levi L. Funk, Chicago, 
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THE SETTLEMENT OF THE LAMP SUIT. 


On March 3 suit was brought by the Attorney-General 
of the United States against thirty-five companies engaged in 
the manufacture and sale of electric incandescent lamps and 
of machinery and accessories incident to the manufacture of 
this apparatus. 

It was alleged that these companies had conspired to effect 
a monopoly in restraint of trade, in violation of the Sherman 
Act. So far as the electrical industry was concerned this 
was the most momentous announcement which had been 
made since the first commercial application of electrical util- 
ities, and ever since the electrical fraternity has awaited with 
keen interest the outeome of this suit. 

On another page of this issue we announce the agree- 
ment of the interests involved upon a decree which is satis- 
factory to the attorneys for the manufacturers and the De- 
partment of Justice. 

The principal interests involved in this suit by the Gov- 
ernment are the General Electric Company and the National 
Electric Lamp Company. What the outcome of the Govern- 
ment’s activity in this instance will be or what method of 
reorganization will be followed can now only be conjectured, 
but it is to be sincerely hoped that the great development 
that has come about in the manufacture of incandescent lamps 
since the co-ordination of the work of these two great organ- 
izations took place, some years ago, will not be hindered. The 
National Electric Lamp Company, through the National Elec- 
tric Lamp Association, with its physical laboratory, its highly 
efficient engineering department, and through the agency of 
the unusually capable managers of its constituent organiza- 
tions, in ‘the briefest possible space of time advanced the art 
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agreements upon the resale price and placing jobbers under 
no obligation to maintain prices except as it concerns their 
own satisfaction as to what their profit shall be. Another 
equally important phase of the decree is that feature which 


throws wide open the market in the manufacture and sale 
of carbon lamps. 


RATINGS. 

The method of rating machinery is a matter of more 

than superficial importance. Purchase is usually based upon 
a rating which is supposed to cover the necessities of the 
purpose for which the machinery is to be used, and unless 
the method of rating used by the manufacturer is clearly 
understood by the purchaser, disappointment and loss are 
likely to ensue. 
There are a variety of bases upon which ratings may 
be made. The ultimate capacity of the machine is one 
basis, the load at which maximum efficiency is secured is 
another, the load at which deterioration is least is another, 
the load which is fixed by some limitation of Operation is 
another, and so on. Most electrical apparatus is limited in 
capacity by the allowable temperature rise, and the rating 
is made upon this basis. The Standardization Rules of the 
American Institute of Electrical Engineers fix the allow- 
able temperature, and performance specifications are drawn 
to coincide with these rules or else specify other limiting 
temperatures considered more suitable for the given work- 
ing conditions. Since the specified temperatures for contin- 
uous operation at full rated load are not the highest which 
the insulation can stand without injury, there remains a 
margin which permits of temporary overloads of considera- 
ble magnitude. 

The rating of incandescent lamps is upon an entirely 
different basis. Like the current-carrying machinery, life 
would be destroyed, and the object made useless by very 
excessive current, while on the other hand life can be ex- 
tended indefinitely by operation with sufficiently low cur- 
rent. But the lamp differs from the machine in that its 
efficiency varies very rapidly with the current. It becomes 
necessary then to balance operating efficiency against the 
cost of renewal, and the logical rating is that at which the 
combined cost of operation and renewals bears the lowest 
ratio to output. This is the practice followed by lamp man- 
ufacturers, and since the cost of operation differs in dif- 
ferent places, a triple rating has been adopted by many of 
them, which takes this difference into account. 


This meth- 
od of rating leaves little margin for overload, but since un- 


der ordinary conditions overload is unlikely, the method is. 


satisfactory. Under conditions of possible overload, as on 
series circuits, the user must take his own precautions, as 
by normal operation at less than the rating. 

With are lamps, unfortunately, no such logical method 
of rating has been followed out as in the cases of incan- 
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descent lamps and of machinery. There has been no uni- 
formity among different manufacturers, unless, indeed, it 
lay in uniformly rating at an excessively high value. The 
result has been that the rating gave nothing more to the 
purchaser of arc lamps than a crude idea of what he was 
getting. The misrepresentation was so flagrant that some 
of the manufacturers adopted a ‘‘nominal-candlepower”’ 
rating, which still left the purchaser without any definite 
knowledge of what he was getting, although it relieved the 
manufacturer of the charge of misrepresentation. Only re- 
cently has the rating of are lamps been made with the ac- 
companiment of distribution curves and a statement of 
actual candlepower. A definite standard of rating is still 
lacking, and no better demonstration of its want is needed 
than is afforded by the conditions prevailing here as com- 
pared with those existing in the cases mentioned above. 

Turning to steam: engines, we find the rating to be 
based upon operation at maximum efficiency and normal 
speed. There is a definite ratio of expansion for which 
the steam consumption per horsepower is a minimum and 
this is usually assumed to be given by cut-off at one-quarter 
stroke. Practice is not entirely uniform here, however, and 
there is a certain leeway dependent upon personal opinion 
or the characteristics of the particular engine. In any case 
there is ample margin to take care of overload and a fairly 
definite general understanding as to what the rating sig- 
nifies. 

With steam turbines, on the other hand, there is no 
such general understanding and uniformity of practice, and 
it is not safe for the operating steam engineer to assume 
that a turbine with a given rating is capable of carrying 
the same overload that may-be saddled upon a reciprocating 
engine of the same rating. This arises solely from the 
method of rating. Since the output of a turbine is only lim- 
ited by the amount of steam which ean be utilized at a 
definite pressure and speed, a manufacturer may rate it at 
this output, which of course represents a load which can 
be carried continuously. This maximum rating, however, 
allows no margin for overload without raising the steam 
pressure and hence may often lead to trouble if the oper- 
ator counts upon carrying greater loads at times, as he has 
been accustomed to do with reciprocating engines. This 
scheme of rating is sometimes used. On the other hand, 
other manufacturers use what is called a normal rating, 
which consists, substantially, in rating at not more than 
four-fifths of the ultimate capacity, for the purpose prin- 
eipally of allowing a margin for overload and for contin- 
gencies, such as loss of vacuum, which may interfere with 
a maximum output. 

Both of these methods of rating have logical support, 
but it is unfortunate for the purchaser that two methods 
exist, since it makes the problem of comparison and of 
choice for his purpose, more difficult. It is also easier for 
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unscrupulous salesmen to deceive the purchaser and sell 
him something that does not answer his purpose, under the 
delusion that it is cheaper. A uniform method of rating 
should be adopted just as quickly as possible, and nobody 
is in a better position to determine what that method 
should be than the American Society of Mechanical Engi- 
neers. By adopting such rules concerning steam machinery 
as the Institute of Electrical Engineers has done for elec- 


trical machinery, it will perform a real service to the coun- 


try. In the mean time, purchasers of turbines should be 
sure that they understand just what the capacity of prof- 
fered machines may be, and not assume that different rat- 
ings are on the same basis. Where ratings are based on 
maximum possible output it must be understood that an 
overload cannot be carried, and where overloads are expected 
the rating must be sufficient to cover them. 


A PLAN FOR INTRODUCING THE ELECTRIC RANGE. 

Electric cooking has been accorded a position of prom- 
inence in central-station affairs for some time, although 
tne advances in this new field have hardly been commensu- 
rate with the wonderful development of the numerous other 
ipplications of electrically operated devices, both for con- 
venience and the necessities of every-day existence. In the 
early stages of the art the limited use of electricity was due 
to the tardy introduction of suitable electric devices, also 
to the prejudice fostered by the unsatisfactory life of some 
of the early apparatus. The rate charged by most central 
stations also had its influence and at first largely retarded 
the use of electricity for general heating or cooking. 

Within the past two or three years, however, all of the 
original objections have been most happily overcome. A 
more recent obstacle to the really successful installation of 
the larger heating and cooking devices which has arisen has 
Proved to be the inadequate carrying capacity of the in- 
terior wiring of most residences. This difficulty has been 
and is being overcome in a measure by a process of educa- 
tion and the co-operation on the part of the central station 
with architects and contractors, in an effort to secure the 
installation of heating and power circuits in new resi- 
dences and apartment houses. 

Those who have kept in close touch with central-station 
affairs have predicted that the success of electric cooking 
depends to a very great extent on the application of the 
fireless-cooker principle to electric ranges. This has been 
taken into consideration by the manufacturers and several 
ranges are now available embodying this principle with the 
added features of automatic control and new and improved 
design. High cost of electric ranges has been held by some 
a8 responsible for their comparatively slow adoption. While 
their cost is of course dependent on the number sold, the 
Present cost is not prohibitive and when intelligently di- 
rected the outlay for current need not be excessive. But 
their attraction lies not so much in actual economy they 
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may accomplish as in the fact that they make cooking really 
clean, cool and comfortable—features particularly appre- 
ciated by the housewives. 

As has been true in the case of the electric vehicle, the 
flat iron, and all other current-consuming devices, it now 
devolves on the central-station company to take the initia- 
tive in the sale of electric ranges. It is of course recognized 
that the most effective method of doing this would be to 
place the ranges on trial and allow the consumer to learn 
by actual test the advantages of electric cooking. As this 
method is not feasible, in most cases, an admirable substi- 
tute suggests itself in connection with the many church 
suppers and luncheons that are given by ladies’ organiza- 
tions almost continuously pouring the fall and winter 
months. 

Why would it not be a good plan for the central-station 
new-business department to keep in touch with these affairs 
and offer to loan gratis an electric range to the church on 
which to prepare the meal with the only stipulation that 
the tickets should make some suitable mention that the 
food is electrically cooked? Some churches are equipped 
with kitchens and some are not, but the great majority 
are wired for electricity and this, of course, is the only re- 
quirement. Where the church is not provided with a kitch- 
en an improvised one could be hastily fitted up, with little 
expense, and the fact that each contributor to the meal 
could prepare her food on an electric range would be an 
attractive feature. 

In any event, by this plan the central-station company 
would bring the range before the attention of a very de- 
sirable class of prospective customers and it is safe to pre- 
dict that in every case the expense would be more than jus- 
tified. 


UNEARNED INCREMENT AND RATE-MAKING. 

An interesting point in connection with the valuation of 
real estate belonging to a public-service corporation which 
should be used for rate-making purposes, has arisen in Des 
Moines, Iowa. The gas company in that city had purchased 
certain real estate for $35,000 and in the course of time the 
unearned increment had increased the value, exclusive of im- 
provements, to $200,000. This unearned increment did not 
represent any investment, and the question was as to whether 
fixed charges should be based upon the cost price or the pres- 
ent value. In his testimony in this case, Edward W. Bemis, 
who has taken a prominent position as an expert in rate- 
making cases, maintained that the increment in value, which 
is due to social growth, should not be considered in making 
rates. In the final disposition of the property among the 
stockholders, assuming its affairs to be wound up, this value 
would accrue to them in the form of dividends, and in the 
meantime they have no claim to additional dividends in the 
shape of a return upon property which represents no invest- 


ment. 
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GOVERNMENT SUIT AGAINST 
MANUFACTURERS OF INOAN- 
DESCENT LAMPS SETTLED. 


DECREE AGREED UPON BY WHICH LAMP 
MANUFACTURERS ADJUST THEIR DIFFER- 


ENCES WITH THE DEPARTMENT OF 
JUSTICE. 


On March 3 of this year the Attor- 
ney-General of the United States 
brought suit, through the -United 
States District Attorney, W. L. Day, 
in the United States Cireuit Court for 
the Northern District of Ohio at Cleve- 
land, O., against thirty-five electrical 
and other manufacturing companies, 
alleging an unlawful combination and 
use of contracts in restraint of trade 
in the manufacture and sale of incan- 
descent electric lamps. This proceed- 
ing in equity was brought against the 
General Electric Company, the West- 
inghouse Electric & Manufacturing 
Company, the Westinghouse Lamp 
Company, the National Electric Lamp 
Company and thirty-one other compa- 
nies manufacturing and selling incan- 
descent lamps or manufacturing and 
selling machinery and appurtenances 
accessory to the manufacture and sale of 
incandescent lamps. The individual 
companies involved and the specific 
charges alleged in the Government’s 
petition and prayer were reviewed in 
the ELECTRICAL REVIEW AND WESTERN 
ELECTRICIAN for March 11 and March 
18. | 

On June 5 the General Electric Com- 
pany made answer in the Circuit Court 
of the United States for the Northern 
District of Ohio, this answer being a 
general denial of the allegations set 
forth in the Government’s petition and 
prayer, in so far as these allegations 
may be construed to represent prac- 
tices of a malicious, overt or deceitful 
character. It denied that it had been 
or was engaged in unlawful contracts, 
combinations or consipracies in the re- 
straint of commerce among and between 
the several states and territories of the 
United States in incandescent electric 
lamps or to monopolize the same, and 
denied that in participating in the vari- 
ous acts and agreements described in 
the petition it had been actuated by 
unlawful intent to restrain interstate 
trade or commeree in selling incandes- 
eent electric lamps or to monopolize 
the same, or that it had been actuated 
by any intent to monopolize except to 
the extent of the legitimate monopoly 


which lawfully follows the exercise of: 


rights and privileges duly conferred 
upon it by the patent laws of the 
United States. By virtue of the grant- 
ing of certain licenses the licensee com- 


panies agreed as a condition to the ex- 
erecise and 


tracts were made with dealers and job- 
bers in incandescent lamps for the sale 
of tungsten-filament and tantalum-fila- 
ment lamps wherein these jobbers and 
dealers agreed to purchase carbon-fila- 
ment lamps from the defendant, and in- 
sisted that all such contracts were law- 
ful and proper under the laws of the 
United States and voluntarily made be- 
tween the parties thereto. 

The National Electric Lamp Com- 
pany was incorporated on May 3, 1901. 
under the laws of the State of New 
Jersey. This company issued secur- 
ities and acquired the capital stock of 
other companies engaged in the manu- 
facture of incandescent lamps. Subse- 
quent to the organization of the Na- 
tional Electric Lamp Company the 
General Electric Company acquired 75.2 


per cent of the capital stock of this’ 


company, and by the contract under 
which it acquired this interest it se- 
cured an option on the remaining 
stock. Until the filing of the Govern- 
ment’s petition, however, the absolute 
control and domination of the opera- 
tions of the National Electric Lamp 
Company were vested in the minority 
interest, but subsequent to the time the 
petition was filed the option was exer- 
cised and the remaining stock was ac- 
quired by the General Electric Com- 
pany. In the acquiring of the stock 
of the constituent companies of the 
National Electric Lamp Company it is 
understood that the consideration was 
eash, bonds or notes in every instance, 
and the entire stockholding of the Na- 
tional Electric Lamp Company is now 
owned substantially as set forth above. 

As has been expected, a decree has 
now been agreed upon between the at- 
torneys for the lamp manufacturers 
and the Department of Justice of the 
United States dissolving the National 
Electric Lamp Company, prohibiting 
this company from voting stock or 
accepting dividends. By the deeree the 
lamp companies are prohibited from 
selling lamps with an agreement that 
suid lamps are to be re-sold by pur- 
chasers at any certain price. Jobbers 
are to be permitted to buy lamps at 
whatever price the manufacturing com- 


use of these grants of ° 
license to maintain certain prices. Con- 
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panies make and sell them at whatever 
priee. said jobbers may choose. The 
combination of lamp companies is held 
to be in restraint of trade within the 
meaning of the law and the decree is 
intended to make possible competition 
between the various lamp manufactur- 
ers and between jobber and jobber, 
and expressly forbids agreements 
which fix re-sale prices. The decree 
forbids any restraint upon the pur- 
chase of common carbon lamps upon 
which patents have expired, through 
the ownership or control of the patents 
on tantalum and tungsten lamps, the 
American patent rights of which the 


lamp companies acquired in 1909. 


The companies will be given time to 
readjust their affairs and announce- 
ment will be made later respecting 
whatever reorganization may he et- 
fected. | 

————__o- oe __ 
Missouri Conservation Society. 
During the National Conservation 


Congress at Kansas City, Mo., the Mis- 


souri Conservaton Society, having for 
its object the development of water- 
power plants along the rivers of Mis- 


souri, was organized. Governor Had- 


ley, of Missouri, is president of the 
society. 

According to statistics recently gath- 
ered by the Missouri Bureau of Statis- 
tics, 500 sites where water power might. 
be developed profitably are going to 
waste. The wasted water power, the 
report says, would run all the saw, 
planing, cooperage and other wood- 
working mills in the state, while suffi- 
cient electricity could be developed to 
light practically every city in the state. 

i soo 

The Chicago Signal Club. 

The Chicago Signal Club has formed 
a formal organization and adopted a 
written constitution. The officers are: 
president, C. G. Stecher; vice-presi- 
dent, W. H. Arkenburgh; secretary- 
treasurer, A. D. Cloud. 

The first meeting under the new or- 
vanization was held at the office of The 
Nignal Engineer, 417 South Dearborn 
street, on Monday, October 2. Twenty- 
nine members were present. The sub- 
ject of signal failures was discussed at 
considerable length and several experi- 
ences from which profitable lessgns had 
heen drawn were related. 

The next meeting will be held on 
Monday, November 6, at 417 South 


Dearborn street, Chicago, in the same 
office. 
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S. 8. Wheeler. 

Scholar, inventor and executive, S. 
S. Wheeler is one of the most interest- 
ing figures in the contemporary history 
of electrical development. For over 
thirty years he has been intimately con- 
nected with the most intensive forward 
movements in the upbuilding of the 
electrical industry from an educational, 
manufacturing and ethical standpoint. 

Schuyler Skaats Wheeler, president 
of the Crocker-Wheeler Company, of 
Ampere, N. J., was born in New York, 
N. Y., May 17, 1860, the son of James 
Edwin and Ann (Skaats) Wheeler. He 
was educated at Friend’s 
Seminary, Keble Hall, Co- 
lumbia Grammar School and 
Columbia College. The de- 
gree of Doctor of Science 
was conferred upon him by 
Hobart University in 1894. 
Dr. Wheeler left college in 
1881 to become assistant 
electrician of the Jablochkoff 
Electric Light Company, re- 
maining there until 1882. 
Upon the dissolution of this 
company Dr. Wheeler be- 
came connected with the 
United States Electrie Light 
Company, which at that time 
was coming into the field 
with the direct-current arc 
lamp. He did not remair 
with this connection long, 
however, and soon became 
attached to the engineering 
staff of Thomas A. Edison 
and was placed in charge of 
the work at the first station 
when it started up in 1882 in 
Pearl Street, Brooklyn. This 
was the historic installation 
of the Edison Electric Light 
Company, when incandescent 
electric lighting had its in- 
auguration for commercial 
service. Dr. Wheeler was not only in 
charge of operations, but he contributed 
many of the controlling mechanical and 
electrical devices that contributed ma- 
terially to the success of this installa- 
tion. 
apparatus for the company at Fall 
River, Mass., and Newburgh, N. Y. He 
was stationed at the latter place for 
some time as superintendent of the 
Newburgh Edison Company. He then 
became electrician for the Herzog Tele- 
seme Company, and in 1886 was ap- 
pointed electrician and manager of the 
C. & C. Electrie Motor Company of New 


Later on he erected the station : 
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York. This was the first institution es- 
tablished for the manufacture of a 
standard line of small electric motors 
built upon the same scientific lines of 
construction that were embodied in the 
generating apparatus standard at that 
time. Dr. Wheeler was office electrician 
and factory manager of the company, 
and it was due almost entirely to his 
inventive genius and his ability as a 
designer that the manufacture of this 
apparatus was placed on a staple and 
profitable basis. 

Francis B. Crocker was associated 
with Dr. Wheeler in the development 


SCHUYLER SKAATS WHEELER, 
President of the Crocker-Wheeler Company. 


of the electric motor, and these two 
formed in 1888, the firm of Crocker & 
Wheeler. The firm later became the 
Crocker-Wheeler Company, and in 1893 
moved from New York to Essex Coun- 
ty, N. J. Here a most delightful indus- 
trial and residence community has been 
built up, the station being named Am- 
pere in honor of the great French sci- 
entist, the only place in the world so 
distinguished. 

Dr. Wheeler has been president of 
the Crocker-Wheeler Company since 
1889. From 1888 until 1895 Dr. Wheel- 
er was electrical expert of the Board 
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of Electrice Control for New York, 
during which time the overhead wire 
system of the city was placed under- 
ground. During his manufacturing 
connection, Dr. Wheeler has been very 
prominent in the development of the 
electric motor, especially with regard 
to the direct application of unit motors 
for the driving of machine tools. 

In 1900 Dr. Wheeler purchased in 
London the Latimer Clark Library, the 
largest collection of rare electrical 
books in existence, and presented it to 
the American Institute of Electrical En- 
gineers, forming the foundation of its 
great library now reposing 
in its headquarters in the 
Engineering Society’s Build 
ing, New York City. 

Dr. Wheeler is an active 
member of many technical 
and social organizations. He 
is a member of the American 
Society of Civil Engineers, 
the American Society of 
Mechanical Engineers, past- 
president of the Ameri- 
can Institute of Elec- 
trical Engineers, a member 
of the Chamber of Commerce 
of New York, and of the 
American Association for the 
Advancement of Science. He 
is a member of the Univer- 
sity, Automobile, St. Nicho- 
las and Somerset Hills Coun- 
try Clubs. He has been a 
valued contributor to the 
technical press, has delivered 
many addresses on ethical 
and scientific subjects before — 
the national engineering so- 
cleties, and is the author 
with Francis B. Crocker of 
‘*Practical Management of 
Dynamos and Motors.’’ 

In 1904 he received the 
John Seott medal of the 
Franklin Institute for the inven- 
tion of the electric buzz fan. He 
is the inventor of numerous elec- 
trical and mechanical devices. 

In his presidential address to the 
American Institute of Electrical Engi- 
neers, Dr. Wheeler proposed a code of 
engineering ethics which has brought 
out a great volume of commendatory 
discussion from professional men in 
every quarter of the globe. 

Dr. Wheeler was married October, 
1897, to Miss Amy Sutton, of Rye, N. 
Y., and makes his home at Bernards- 
ville, N. J. 
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NEW YORK ELECTRICAL SHOW. 


GALA OPENING OF BIG ELECTRICAL EXPO- 


SITION IN NEW YORK CITY, WEDNESDAY, 
OCTOBER 11. 


The New York Electrical Show, 
which is being held in the Grand Cen- 
tral Palace, New York City, from Oc- 
tober 11 to October 21° was opened 
auspiciously on Wednesday evening. 
There is a full complement of exhibits 
of modern electrical apparatus and the 
public-service companies of both New 
York and Brooklyn are supporting the 
enterprise with elaborate exhibits. In- 
dustrial applications of the electric 
drive and special forms of illumination 
are being shown conspicuously. 

Promptly at 3:00 o’clock on Wednes- 
day Thomas A. Edison pressed a button 
that put in motion the electrical ap- 
paratus and flooded the arena with 
light. The extensive bocths of the New 
York Edison Company, the Edison Elec- 
tric Illuminating Company of Brooklyn, 
and the United Electric Light & Power 
Company of New York attracted the 
greatest interest. Previous to the open- 
ing of the expcsition a luncheon was 
given to several hundred guests on one 
of the ficors of the Grand Central Pal- 
ace. The New York Edison Company 
was the host on this occasion. Mr. Edi- 
son, full of energy and optimism after 
his long tour in Europe, was the guest 
of honor. Among others present were 
Alexander Humphreys, Nikola Tesla, 
Rokert H. Mather, A. W. Burchard, 
Nicholas F. Brady, Ienty L. Doherty, 
Don C. Seitz, George B. Cortelyou, Ed- 
ward II. Johnson, T. C. Martin, John F. 
Gilchrist, W. H. Blood, Jr., Thomas E. 
Murray, W. G. Bee, Arthur Williams, 
Charles Kirchoff, W. H. Tolman, Frank 


‘LL. Dyer, Charles Blizard, A. E. Clif- 


ford, B. IT. Meadowcroft. 

John W. Lieb, Jr., of the New York 
Edison Company, presided and toasts 
were responded to by George B. Cortel- 
you, Charles Kirchoff, Frank L. Dyer 
and Charles W. Price. Mr. Dyer re- 
spended for Mr. Edison, acknowledging 
the gift presented to him of a copper 
cuke weighing 486 pounds by the copper 
users and producers of the United 
States, the presentation being made by 
Mr. Kirchoff. This copper cube and 
the first piece of copper wire laid un- 
derground by Mr. Edison at Menlo Park 
for his first eentral-station installation 
in 1879, and shown on this occasion, 


will remain on exhibition during the 
ecntinuance of the electrical show. 
The United States Navy Department 
is making an extensive exhibit and an 
interesting display has been prepared 
by the Electrical School of Brooklyn 
Navy Yard. This consists of wireless 
telegraph apparatus demonstrating the 
methods of instructing the navy opera- 
tors and there is also a panel board 
working in conjunction with a set of 
signal lights such as are used on bat- 
tleships which are used to flash sig- 
nals between the vessels of a fleet at 
night. The Commissary Department of 
the Navy is exhibiting a complete 
equipment of electrical utensils for the 
preparation of the food supply and the 
exhibit is a duplicate of the galley and 
mess-room of a battleship. The wire- 
less station of the Navy Department 
forms the receiving station for the in- 
coming service for the electrical daily 
being printed during the exposition. 
The type-setting machines, presses and 


Incidental apparatus are all motor- 
driven. 
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Annual Meeting of American Electric 
Railway Association and Affiliated 
Organizations, Atlantic City, N. J., 
October 9-13. 


The convention of the American 
Electric Railway Association and the af- 


filiated’ accountants, engineering, claim- 


agents and transportation and traffic 
associations, was held at Atlantic City, 
N. J., from October 9 to October 13, 
inclusive. This convention was the 
largest, most important in the history 
of the American Association, and the 
largest convention ever held in Atlantic 
City. The keynote of the convention, as 
sounded by President Brady in his 
opening address on Tuesday, and hy the 
principal speakers who followed him on 
the subsequent days of the meeting, was 
the necessity for establishing policies 
leading to better relations between the 
railways and the public. 

President Brady said, in part, in his 
address: ‘‘During many years the prac- 
tice of public-service corporations has 
been to observe silence as to all their 
affairs. There is little cause for wonder 
that, as a result of this practice, taken 
in connection with some cases of serious 
corporate abuse, the publie became im- 
bued with suspicion and distrust. There 
were formed prejudices and misconcep- 
tions against which we must now con- 
tend. The part of wisdom is to lay our 
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ease fully and fairly before the public, 
as the tribunal to which we must ap- 
peal. It is essential that we do this. 
We must demonstrate to the people the 
fallacies which underlie some popular 
doctrines which are working to the dis- 
advantage of the public no less than to 
our own loss. We railway men must 
rid ourselves of self-complacency and 
realize that we shall have ourselves to 
blame if we permit a wave of adverse 
publie opinien to tear down upen us 
without a righteous struggle against ìt.” 

An address on ‘‘The Toledo Street- 
Railway Situaticn’’ was made by Albion 
E. Lang, president of the Toledo Rail- 
way & Light Company. Mr. Lang’s 
speech aroused great interest in the 
convention. 

A stirring address on ‘‘Electric-Rail- 
way Securities’? was made by James G. 
Cannon, president of the Fourth Na- 
tional Bank of New York. Mr. Cannon 
emphasized the importance of the rail- 
way companies giving the public the 
full advantage of every opportunity for 
good service. So long as the public is 
antagonistic to the interests of the pub- 
lic-service corporations, no matter what 
the agency which produced this condi- 
tion of ill-feeling, it will be impossible 
to expect a generous attitude of mind 
with respect to franchises or regulation. 
The people on the whole are not unrea- 
sonable, but open to conviction. A pol- 
icy of publicity, consistently followed, 
would be a vast help to all. 

A full report of the convention will 
appear next week. 
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Safety of Electric Lamps Compared 
with Those Using Gas or Oil. 
The German Statistical Office shows 
that in 1908 the fires in Germany of 
known origin were caused as follows: 
293 by electricity, 878 by gas, and 4,208 
by petroleum. Inasmuch as there are 
about forty million electric lamps in use 
as aguinst twenty million gas lamps, the 
contrast is more in favor of electric 
lamps than the figures indicate. The 
great superiority of electric lamps is fur- 
ther testified by the fact that the Prus- 
sian police regulations absolutely forbid 
the use of gas, spirit, petroleum, or can- 
dles for lighting purposes in theaters 
and places where the risk of fire is above 
the average Modern improvements in 
wiring methods and devices have made 
it almost impossible in a well designed 
and carefully wired installation for a 
short-circuit to cause a fire. 


October 14, 1911 


167 


Transforming Stations of Niagara Electrochemical Industries.—I.’ 


Grouped around Niagara Falls are 
seven hydroelectric generating sta- 
tions, four of which are on the Cana- 
dian side. From these seven stations 
energy is being used at the rate of 
128,000 horsepower for electrochemical 
purposes, 56,000 horsepower for rail- 
way service, 36,000 horsepower for 
lighting, and 55,000 horsepower for 
various industrial services, the total 
being 275,000 horsepower, or about 5.5 
per cent of the available power of the 
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BY A. J. JONES. 


forming and distributing this power in 
electrochemical plants, together with a 
discussion of the more salient features, 
it is hoped, may prove of interest. In 
any event, the rapid progress of the 


electrical art makes desirable a fre- . 


quent comparison of notes regarding 
methods of design and operation. 
INTERNATIONAL ACHESON GRAPHITE COM- 
PANY. 
The new 11,000-volt sub-station 
of the International Acheson Graphite 


FIG. 1.—SWITCHING APPARATUS IN PLANT OF THE INTERNATIONAL ACHESON GRAPH- 
ITE COMPANY. 


cataract. Of this total amount 146,000 
horsepower is employed locally in in- 
dustries that have been attracted to 
Niagara Falls by reason of the gener- 
ating stations located there, electro- 
chemical processes forming eighty- 
Seven per cent of this amount and 
forty-six per cent of the total utilized. 

The brief description here given of 
some of the installations for trans- 


i Paper presented betore recent meeting of 
the American Electrochemical Society in To- 
nto, Canada, slightly abridged. 


Company with a capacity of 2,800-kilo- 
watts, made up of one 1,600-kilowatt 


‘and three 400-kilowatt units, is thor- 


oughly modern in all its details. 

This station is supplied with power 
by the Niagara Falls Power Company. 
Two three-conductor, lead-sheath ca- 
bles, with provision for a third cable, 
each capable of transmitting approx- 
imately 3,200 horsepower connect this 
station with the step-up transformer 
plant of the power company. A sec- 


ond station operated by the Interna- 
tional Acheson Graphite Company re- 
celves its energy from the same power 
company but in the form of 2,200-volt, 
two-phase power. This station is fed 
by two two-phase underground feeder 
systems, each system being made up 
of four 1,000,000-circular-mil lead- 
sheathed cables with a capacity of 
2,000 horsepower per phase. 

The switch room of the 11,000-volt 
station is situated on the west side of 
the International Acheson Graphite’s 
new furnace room in a two-story brick 
building with a floor space of approx- 
imately 21 feet by 41 feet. On the 
lower floor are located the switching 
apparatus, busbars, meter transform- 
ers, ete. (Fig. 1). On the second floor 
are located the switchboards and low- 
voltage control apparatus. 

The incoming power cables enter 
through a subway which extends the 
full length of the building. On each 
side of the subway are erected the 
masonry cells inclosing the oil circuit- 
breakers for both the incoming and 
outgoing circuits. Directly over the 
subway above the oil circuit-breaker 
cells is located the busbar structure 
made of seasoned maple. Disconnect- 
ing switches mounted on porcelain in- 
sulators fastened to marble slabs are 
bolted to each side of the busbar 
structure. Suspended from the ceiling 
in line with the disconnecting switches 
are two platforms containing meter 
transformers. 

Each incoming power cable termin- 
ates in a brass pothead; thence passes 
through current transformers to the 
oil switch; thence to disconnecting 
switches to the busbars. The oil 
switches are of General Electric make, 
15,000-volt, of 300-amperes capacity, 
operated from the switchboards above. 

There are four switchboard panels 
of blue Vermont marble 7 feet 6 inches 
high. One panel 30 inches wide con- 
trols the three incoming cables. On 
this panel are mounted two watt-hour 
meters which measure the total pow- 
er delivered to the busbars, a bracket- 
type voltmeter and time-limit relay of 
the bellows type. The other three 
panels are 20 inches wide and control 
the 1,600-kilowatt unit and two 400- 
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unit being located in a separate build- 
ing with its switching apparatus in the 
same room with the transformer. On 
each of the unit panels are mounted an 
ammeter, indicating wattmeter, special 
voltmeter for indicating the position of 
the secondary switch, a secondary volt- 
meter, watt-hour meters and control 
switches for operation of the regular 
switch. 

The regulator transformers are loca- 
ted a short distance from the switch 
house in separate bays and are fed by a 
duplex, lead-sheathed cable. The oil cir- 
cuit-breakers that control the trans- 
formers are of the same type as the 
circuit-breakers on the incoming cables 
except that they are two-pole instead 
of three-pole. The selector switches 
are single pole, double throw, so ar- 


ranged that the units may be con- 


nected to any one of the three phases. 

The regulators represent the latest 
development and are known as the 
transformer type of regulator. They 
are oil insulated water cooled with pri- 
maries wound for 11,000 volts. The 
1,600-kilowatt unit is capable of a volt- 
age variation of 40 to 160 volts, with 
full output at any voltage. Two of the 
400-kilowatt units have a voltage range 
of 80 to 160 volts. The third 400-kilo- 
watt unit has a secondary voltage vari- 
ation of 30 to 60 volts. The regulation 
is accomplished by means of a dial 
switch which is rotated by an induc- 
tion motor controlled from the switch- 
boards in the switch room. The rotat- 
ing switch of the 1,600-kilowatt unit 
consists of two dials of twenty-two 
points each mounted on a_ two-inch 
marble slab in a dust-proof case. The 
400-kilowatt units have single dials of 
the same number of points as the 1,600- 
kilowatt unit. As all the regulating 
is done on the primary side of the 
transformers, the volts per step are 
quite high. In order to have this 
switch meet the heavy duty required of 
it, manufacturers have arranged two 
electrically operated switches, or con- 
tactors, in series with each half of the 
rotating switch. These operating 
switches are so connected to a small 
contact device on the main switch as 
to open the auxiliary contactor and in- 
terrupt the contact and again close the 
circuit after it has made contact with 
any of the various stationary contacts. 
With this arrangement all arcing is 
removed to the auxiliary contacts which 
are made with easily renewable parts. 
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kilowatt units, the third 400-kilowatt. 


The arrangement of the 2,200-volt 


‘station is similar to the 11,000-volt sta- 


tion just described. The incoming 
feeders enter through a manhole in the 
lower floor of the switch house which 
is situated on the west side of the 
graphite furnace room. The incoming 
power passes through oil circuit-break- 
ers, thence through knife switches to 
busbars mounted on an iron framework 
back of the switchboard. On the main 
floor of the switch house, in addition 
to the receiving panels, there are loca- 
ted four 150-kilowatt oil-insulated, self- 
cooled transformers with 230-volt sec- 
ondaries which supply power to the 
motor circuits; two 17.5-kilowatt, oil- 
insulated, self-cooling transformers 
with 110-volt secondaries’ used for 


ighting, two oil switches for con- 


trol of the main units, one 180-kilo- 
watt induction regulator and one five- 


FIG. 2.—MOTOR-OPERATED DIAL SWITCH 
FOR REGULATION. 


kilowatt motor-generator set used for 
are lighting and experimental work. 
On the second floor of the switch 
house are located three switchboard 
panels controlling the motor and light 
transformers and main regulating 
transformer, also three low-tension 
panels connected to the low-tension 
side of the motor and light transform- 
ers. The high-tension panels are con- 
structed of blue Vermont marble 
twenty-four inches wide mounted with 
oil circuit-breakers, ammeters, volt- 
meters, and watt-hour meters. The 
low-tension panels are equipped with 


knife switches, cartridge fuses, and 


three-pole, 600-volt, carbon-break cir- 
cuit-breakers. 

There are two regulating transform- 
ers used for furnace operation, each 
with a capacity of 1,600-kilowatt, one 
manufactured by the Westinghouse 
Electric & Manufacturing Company 
and the other by the General Electric 
Company. They are oil-insulated wa- 
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ter-cooled. The Westinghouse unit is 
capable of a voltage regulation of 80 
to 190 volts and is made up of a 180- 
kilowatt induction regulator in series 
with the primary of the main auto- 
transformer. Taps of the main trans- 
former are connected to a series of oil 
switches which are opened and closed 
by drum and cam arrangement opera- 
ted by a small induction motor con- 
trolled from the switch room. The main 
transformer gives a step by step regu- 
lation, the regulator being used to vary 
the voltage gradually between each 
step on the main transformer. 

The General Electric unit is similar 
to the 11,000-volt units just described 
except that it has an additjonal drum 
switch and is capable of giving a volt- 
age variation of 40 to 200 volts, part 
of this being accomplished by a motor 
operated knife switch in the secondary. 
The accompanying diagram shows the 
connections of the dial switch and 
drum switch. The two regulating units 
are housed in a small brick building 
in the center of the furnace room. The 
low-tension busbars are constructed of 
aluminum and extend the full length of 
the furnace room. 

HOOKER ELECTROCHEMICAL COMPANY, 

The power station of the Hooker 
Electrochemical Company, recently re- 
constructed and enlarged, presents a 
good example of concrete construction 
as applied to switchboard work. The 
station is located in a brick building 
with a basement floor. Power enters 
the building in the form of three-phase, 
11,000-volt, twenty-five-cyecle current, 
over two three-conductor, lead-sheath, 
paper-insulated cables which separate 
into six single-conductor cables in the 
basement and thence pass up through 
the floor to disconnecting switches 
mounted in concrete cells on the main 
floor. On the south wall of the build- 
ing is located the concrete structure 
which contains the oil switches and bus- 
bars. The cells containing the West- 
inghouse oil switches are built on the 
floor. Above them are the disconnect- 
ing-switch and busbar compartments, 
the latter running lengthwise of the 
room. The busbars consist of bare 
wire, mounted on petticoat insulators. 
The oil switches are remote control, 
hand operated, of 300-amperes capa- 
city. The high-tension switchboard 
panels, six in number, are of blue Ver- 
mont marble and are equipped with 
power-factor meters, ammeters, and 
switch handles. All the meter trans- 
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formers are mounted in concrete cells, 
the low-tension circuits of these trans- 
formers being carried to the switch- 
boards in iron conduits. 

The 11,000-volt current is stepped 
down by 300 and 400-kilowatt oil-in- 
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formers have a secondary voltage of per minute. 


220 volts, and are used for lighting and 
motor power. 

Direct current is obtained from 
Westinghouse booster-type rotary con- 
verters, six phase, 375 revolutions per 


FIG. 3—SWITCHBOARD OF HOOKER ELECTRO CHEMICAL COMPANY. 


sulated, water-cooled, single-phase 
Westinghouse transformers, located in 
a bay on the north side of the station. 
The 300-kilowatt transformers have a 
ratio of 11,000 volts to 198 volts and 


minute, direct-current voltage 230 to 
320; and from Burke Electric motor- 
generator sets consisting of 720-horse- 
power synchronous motors, two-phase, 
2,200 volts, 375 revolutions per minute, 
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FIG. 4.—BOOSTER-TYPE ROTARY CONVERTERS. 


are connected in delta, supplying pow- 
er to rotary converters. Some of the 
300-kilowatt transformers are arranged 
for three-phase to two-phase transfor- 
mation and have a secondary voltage 
of 2,200 volts. The 400-kilowatt trans- 


direct connected to 500-kilowatt, 250- 
volt, direet-current generators, and 360- 
horsepower, two phase, 2.200-volt svn- 
chronous motors, direct connected to 
250-kilowatt, 125-volt. direct-eurrent 
generators, running at 500 revolutions 


The synchronous motors 
are excited by two Burke Electric ex- 
citer sets consisting of a ninety-horse- 
power induction motor, direct connec- 
ted to a 60-kilowatt, 125-volt, direct- 
current generator. All the machines in 
the station are arranged so that they 
can be operated in multiple on the di- 
rect-current-side, a direct-current bus- 
bar being carried along the rear of the 
low-tension switchboard. Each machine 
is controlled by a low-tension panel 
which is equipped with circuit-breakers, 
knife switches and ammeters. The 
Burke Electric machines are controlled 
on the 2,200-volt side by panels equip- 
ped with oil switches. 

The low-tension circuits of the motor 
and light transformers are carried to 
six panels mounted ‘with four-pole 
knife switches and cartridge fuses. A 
2,200-volt receiving panel through 
which power was formerly supplied to 
the Burke machines is still in service, 
being used as a spare. The rotary 
converters are synchronized by small 
induction motors mounted on the end 
of the shaft. A low-tension starting 
panel, mounted with two _ three-pole 
knife switches, is connected in the cir- 
cuit between the transformers and 
alternating-current side of the con- 
verters. All of the 11,000-volt appar- 
atus was furnished and installed by the 
Westinghouse Electric & Manufactur- 
ing Company. 

THE UNITED STATES LIGHT & HEATING 
COMPANY. 

Located in the north end of the city 
of Niagara Falls is the United States 
Light & Heating Company, which has 
just completed a new transformer sta- 
tion designed by Dodge, Day & Zim- 
merman of Philadelphia. When com- 
pleted the station will contain four 750- 
kilowatt rotary converters, with neces- 
sary step-down transformers; two sets 
have already been installed. 

At the present time power is received 
from the Cliff Electrical Distributing 
Company by an overhead transmission 
line which will soon be replaced by an 
underground cable system. Power en- 
ters the station in the form of three- 
phase, twenty-five-cycle current, at a 
pressure of 12,000 volts, and passes 
through General Electric disconnecting 
switches mounted on insulators on a 
pipe framework adjoining the south 
wall of the station. On each side of 


this iron structure are mounted meter 


transformers and fuses. From the dis- 
connecting switches cireuits are car- 
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ried overhead to choke coils located on 
a pipe framework mounted on top of 
a three-pole, cell-type 15,000-volt, oil 
circuit-breaker. From this support the 
circuits pass through the oil switch to 
a busbar system mounted directly over 
the static transformers supported on 
insulators on an iron framework. 

In front of the large, oil circuit- 
breaker stands a blue Vermont marble 
panel equipped with Thomson hori- 
zontal-type ammeter, wattmeter, pow- 
er-factor meter, time-limit relay, and 
switch handle. General Electric meter 
transformers are mounted on the frame- 
work above the oil-switch cells. 

In the rear and at right angles to the 
main oil-switch structure facing in op- 
posite directions, are two additional 
brick structures containing automatic, 
remote-control, three-pole 15,000-volt, 
General Electric oil-switches, which 
control the primary circuits of the 
static transformers. Above each cell is 
& pipe frame work on which are mount- 
ed meter transformers. 

From the main-line oil switch the cur- 
rent divides and passes through each of 
the two oil switches described above to 
the primaries of the two banks of trans- 
formers. Located in front of the 
switch cells are three marble panels, 
one of which controls the oil switch, 
another being a starting panel for a 
rotary converter, while the third has 
mounted upon it the neutral circuit- 
breakers. On the oil-switch panel are 
mounted Thomson voltmeter, amme- 
ter, power-factor indicator, time-limit 
relay and switch handle. On the start. 
ing panel are mounted a 2,500-ampere, 
three-pole, double-throw, knife switch, 
and a 1,200-ampere, three-pole, double- 
throw knife switch. On the rear of 
this panel is mounted a three-pole, car- 
bon-break circuit-breaker in the mid- 
dle point of the secondary winding of 
the transformers. 

Two banks of transformers, each 
bank consisting of three 275-kilowatt, 
single-phase, oil-insulated, self-cooled, 
General Electric transformers, with 
6,930-volt primaries, Y-connected, and 
199-volt secondaries, step down the cur- 
rent for use in the rotary converters. 
The secondary leads of the transform- 
ers are carried to the starting panels, 
thence to the rotary converters through 
underground trenches on _ single-con- 
ductor, lead-covered cables. 


The 750-kilowatt, six-phase, split- 


pole rotary converters with a direct- 


current voltage of 225 to 275 volts oc- 
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cupy space on each side of the station. 
The maim and auxiliary field rheostats 
are mounted on angle-iron framework 
near the rotary converters. Direct- 
current power from the rotary conver- 
ters is carried to a switchboard in the 
east end of the station through under- 
ground ducts by ‘single-conductor lead- 


covered cables. _ 
The direct-current switchboard con- 


sists of ten blue Vermont marble pan- 


els, 2.5 inches thick, made by the Fort 
Wayne Electric Works. On the left- 
hand end, facing the switchboard, are 
two thirty-inch panels which control 
the direct-current side of the two ro- 
tary converters, each panel being 
equipped with two carbon-break cir- 
cuit-breakers, two single-pole, single- 
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ampere ammeter, two-pole, circuit- 
breaker and a three-pole, single-throw, 
400-ampere knife switch. The ninth 
and tenth panels are what are known 
as battery panels. These are each 
equipped with one 3,000-ampere am- 
meter, one two-pole circuit-breaker and 
three 3,000-ampere, single-pole, single- 
throw knife switches. 

In the rear of the switchboard are 
located the copper busbars, three in 
number, constructed of 10 by 0.25 
inch copper bars. Three busbars are 
required, as the plant is operated on a 
three-wire system. From this switch- 
board the power is carried to the shops 
by insulated copper cables supported on 
an overhead pole line. The station is 
served by two overhead cranes of suf- 


FIG. 5.—ROTARY CONVERTERS AND TRANSFORMERS, UNITED STATES LIGHT & HEAT- 
ING COMPANY. 


throw, 5,000-ampere knife switches, 
and a 6,000-ampere Thomson astatic 
ammeter. Next to the rotary panel is 
a thirty-six-inch panel equipped with 
three 300-volt Thomson astatie volt- 
meters, one 10,000-ampere ammeter and 
two Sangamo watt-hour meters. Two 
vacant panels come next, which have 
been reserved for booster controlling 
switch and instruments. A motor panel 
occupies the space beside the vacant 
thirty-inch panel. This panel is mount- 
ed with two knife switches, two am- 
meters and two carbon-break circuit- 
breakers. An eighteen-inch fire-pump 
panel joins the motor panel, equipped 
with an 800-ampere ammeter, two sin- 
gle-pole, single-throw knife switches 
and two carbon-break circuit-breakers. 
The eighth panel is an eighteen-inch 
lighting panel, equipped with a 600- 


ficient capacity to handle any unit in 
the station. 
NIAGARA ALKALI COMPANY. 

The new transformer station of the 
Niagara Alkali Company will have. 
when completed, a capacity of approx- 
imately 1,500-kilowatts, made up of two 
705-kilowatt rotary converters, siX- 
phase, 375 revolutions per minute, di- 
rect-current voltage 205 to 235 volts— 
one manufactured by the General Flec- 
tric Company and the other by the 
Westinghouse Electric & Manufactur- 
ing Company. The General Electric 
unit is known as a_regulating-pole 
rotary converter, the direct-current 
voltage being varied by changing the 
excitation of the auxiliary poles. The 
Westinghouse unit regulates the direct- 
current voltage by a synchronous reg- 
ulator mounted on the same shaft as 


October 14,1911 > 


the rotary converter, and connected 
between the armature windings and 
collector rings. Both these rotary con- 
verters have bigh synchronizing pow- 
er and will not drop out of step when 
the alternating-current voltage is 
dropped to forty per cent of normal. 
Power is received over a three-con- 
ductor, 11,000-volt, paper-and-lead cov- 
ered cable from the Union Street sub- 
station of the Niagara Falls Power 
Company, and stepped down in three- 
phase 870-kilowatt, oil-insulated, wa- 
ter-cooled transformers to a voltage 
suitable for the rotary converters. 
The high-tension switching apparatus 
consists of four three-phase, automatic, 
15,000-volt General Electric oil circuit- 
breakers, mounted in cells, constructed 
of pressed brick ranged along the west 
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ped with knife switches, circuit-break- 
ers, indicating voltmeter and amme- 
ters. The other panels contain the 
high-tension indicating meters and 
watt-hour meters. 

In addition to the rotary converters 
the station will contain two twenty- 
five-kilowatt and two fifty-kilowatt, 
oil-insulated, self-cooled, General Elec- 
tric transformers with a ratio of 11,000 
to 460 volts, for motor power, and a 
lighting transformer of fifteen-kilowatts 
capacity, oil insulated, self cooled, made 
by the General Electric Company, with 
a secondary voltage of 115 to 230 volts. 
All the low-tension wiring is carried 
underground in fiber conduit. An 
overhead crane of ten tons capacity 
serves the station. A pit is excavated 
in the northwest corner of the station, 
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ute, some of which are located on the 
west side of the station and others on 
the east side, the middle section of the 
station being occupied by banks of air- 
blast, step-down transformers. The 
transformers are single phase with 
2,200-volt primary, and are supplied 
with air by two blowers driven by di- 


-rect-current shunt motors located on 


the floor of the station. A subway is 
carried under the transformer which 
conducts the air from the blowers to 
the transformers. 

Alongside of each bank of trans- 
formers and in line with the rotary 
shaft is a switchboard panel which 
controls the primary and secondary 
cireuit of each bank. This panel is 
equipped with four 2,000-volt knife- 
switches, without barriers, mounted at 


FIG. 6.—DIRECT-CURRENT SWITCHBOARD. 


wall of the transformer station. One 
switch controls the main line, the oth- 
er three are unit switches for control 
of the two rotary converters and a 
bank of motor and light transformers. 
Above the oil-switch cells is an iron- 
Pipe structure carrying the busbars, 
meter transformers and disconnecting 
switches. The busbars consist of heavy- 
insulated rubber-and-cambric cables, 
mounted on petticoat insulators. Switch 
handles for operating the oil switches 
are mounted on the side walls of the 
brick cells. A main-line disconnecting 
panel is fastened to the wall directly 
above a manhole in the northwest cor- 
ner of the station. Between the rotary 
converters and transformers are two 
starting panels, mounted with three- 
pole, double-throw knife switches. Op 
the east side of the room is a low-ten- 
Sion switchboard consisting of slate 
panels twenty-four inches wide. Two 
Panels control the direct-current side 
of the rotary converters, and are equip- 


so that transformers can be readily dis- 
mantled and repaired. : 
THE ALUMINUM COMPANY OF AMERICA. 

Ilectrical * energy is supplied the 
Aluminum Company of America at its 
No. 1 Niagara Works by the Niagara 
Falls Power Company, delivery being 
made at three stations known as 1A, 
6A, and 10A. These stations are desig- 
nated by the number of the buildings 
in which they are located and are of 
two classes, one containing rotary con- 
verters, the other regulating trans- 
formers. 

The rotary-converter station is of in- 
terest as being the first station to re- 
ceive power from the Niagara Falls 
Power Company. Power was first de- 
livered to this station in August, 1895, 
since which time it has been in con- 
tinuous operation with very few inter- 
ruptions. The equipment consists of 
600-kilowatt General Electric rotary 
converters, two phase, twenty-five cycle, 
running at 187.5 revolutions per min- 


FIG. 7.—TRANSFORMER STATION OF NIAGARA ALKALI COMPANY, 


the top of the panel and four low-volt- 
age knife switches mounted at the bot- 
tom.. | 

The direct-current side of the rotary 
is controlled by a panel provided with 
knife switches, field switch and field- 
rheostat handle. All of the rotaries are 
connected on the direct-current side to 
a busbar, supported on an iron frame- 
work on the west side of the station, 
the leads from the two rotaries on the 
east side being carried under the floor 
in a subway. 

In the north end of the station are 
the receiving panels, two in number, 
one of which is equipped with single- 
throw, single-pole knife switches, the 
other with two automatic double-pole, 
1,500-ampere Westinghouse oil circuit- 
breakers. These panels are made of 
asbestine stene and are mounted side 
by side on an angle framework. The 
incoming power cables enter through 
a subway and manhole under the re- 
ceiving panel. They are single conduc- 
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tor, lead sheathed, with a cross section 
of 1,000,000 circular mils each. 
Transformer station 6A is located in 
a two-story brick building tacked on 
to the south wall of the carbon-furnace 
plant. ln this building are located 
the switchboards and control switches 
for six regulating transformers located 


in transformer houses in the furnace 


room. On the ground floor is an as- 


bestine stone panel to which are con- 
nected six 1,250,000-circular-mil sin- 
gle-conductor, paper and lead cables 
constituting a two-phase and a single- 
phase feeder system. From the dis- 
connecting panel the cables pass up to 
a marble panel on the second floor, 
mounted with two double-pole, remote- 
control, automatic Westinghouse oil 
circuit-breakers and necessary meters. 
A two-phase busbar system in the rear 
‘of the switchboard receives the cur- 
rent after it passes through the oil 
circuit-breakers. 

In addition to the receiving panel 
there are five unit panels and one di- 
rect-current control panel. The unit 
panels are equipped with meters and 
oil switches, the disconnecting switches 
being mounted on a ‘framework in the 
rear of the panels with the master 
switches controlling the units located 
in front. 

The regulating transformers are lo- 
cated in dust-proof brick houses at dis- 
tances varying from 50 to 200 feet from 
the switch house. They are known as 
the unit-switch type of potential reg- 
ulator, the electrically operated switch- 
es being of the open type, mounted on 
marble panels. The control voltage is 
110-volts direet current and is supplied 
by a small motor-generator set in the 
switch house. 

Across the street from the carbon 
plant is located building No. 10, con- 
taining transformer station 10A. A 
small brick structure located in the cen- 
ter of the building houses the switch- 
boards and transformers. The trans- 
formers are located in the basement 
and consist of two 1,000-kilowatt oil- 
insulated water-cooled General Electric 
transformers. One transformer is used 
for experimental purposes and has a 
range of 30 to 77 volts. The other 
transformer is used in conjunction with 
an induction regulator and is capable 
of giving a voltage variation of 45 to 
60 volts. 

The switehboard panels are located 
on the main floor, and consist of an in- 

eoming feeder panel and four unit 
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panels, one for each transformer and 
regulator and one for motor trans- 
formers. The receiving panel is lo- 
cated along the east wall of the build- 
ing and is equipped with knife switches 
and oil circuit-breakers. The other 
panels are equipped with oil circuit- 
breakers, ammeters and wattmeters. 

A two-phase, underground-feeder 
system tapped to the same feeder that 
supplies station 6A enters the base- 
ment and connects to the receiving 
panel. 

THE CARBORUNDUM COMPANY. 

The main transformer station of the 
Carborundum Company is located in a 
rectangular brick building situated in 


the west end of the furnace room. In 


this building are located switchboards, 
water rheostats, two small motor-gen- 
erator sets and two regulating trans- 
formers. Power is supplied to this sta- 
tion by ten single-conductor, lead- 
sheathed, underground cables, each 
having a cross section of 1,250,000 cir- 
cular mils, which connect to the No. 2 
generating station of the Niagara Falls 
Power Company. 

In the east end of the station facing 
each other are located the two regu- 
lating transformers with their control 
panels. Along the south wall about 
four feet apart are four switchboard 
panels which control transformers lo- 


‘cated in bays in the furnace room and 


in the northwest corner of the station 
is a two-phase motor panel. 

The switchboard panels are stand- 
ard single-phase panels, twenty-four 
inches wide, constructed of slate, made 
by the Westinghouse Electric & Manu- 
facturing Company. Each panel is 
equipped with an automatic, two-pole 
circuit-breaker, knife switches and me- 
ters. Above each panel on the wall 
are water rheostats consisting of an iron 
tank lined with a section of sewer tile 
twenty-four inches in diameter. 

The regulating transformers are four 
in number. They are of the oil-insu- 
lated, water-cooled type, each with a 
capacity of 1,600-kilowatts, 80 to 300- 
volt secondary. Two of these regula- 
tors, as mentioned before, are located 
in the transformer station, the other 
two being located in transformer 
houses in the furnace room. 

The regulators are what is known as 
a unit-switch type of potential regula- 
tor, being of special design for handl- 
ing heavy currents. The regulator 
consists of a number of electrically 


operated switches controlled from a 
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master switch located in front of the 
control panel. The transformer wind- 
ings are divided into sections and two 
floating coils are provided which are 
connected to various taps on the main 
auto-transformer. These floating coils 
have intermediate steps and the suc- 
cessive operation of the switches con- 
nect the floating coils in proper se- 
quence to the main auto-transformer 
and transfers the line connection from 
one point of the floating coil to the 
next. The master switches are ar- 
ranged with an automatic lock to pre- 
vent their béing opened too rapidly. 
The magnet switches themselves are so 
interlocked that the proper sequence 
of operation is insured. The main con- 
tacts are oil immersed and entirely in- 
closed, making them dust proof. 

Low-voltage control cables in under- 
ground ducts connect the master switch 
to the regulator, the control current 
being supplied from the two small mo- 
tor-generator sets located in the trans- 
former house. 

[n addition to the regulating trans- 
formers the Carborundum Company 
operates two 1,500-kilowatt oil-insula- 
ted, water-cooled transformers with 
2,200-volt primary and 100-volt secon- 
dary, manufactured by the Westing- 
house Company. These units are con- 
nected to panels in the- transformer 
room. There is no receiving panel in 
the station, each single-phase circuit 
connecting directly to a single-phase 
transformer panel. Motor power is ob- 
tained from a bank of transformers lo- 
cated in a shed near the furnace room. 

The No. 1 plant of the Carborundum 
Company is supplied from a small step- 
down transformer station in the base- 
ment of the mould building, consisting 
of two 150-kilowatt and six fifty-kilo- 
watt transformers, oil insulated and 
self cooled, made by the General Elec- 
tric Company and one seventy-five- 
kilowatt, oil-insulated, self-cooled Wag- 
ner transformer. The seventy-five-kilo- 
watt transformer is used for lighting. 
and has a ratio of 2,200 to 110,220 
volts. The other transformers supply 
power to motors and have 440-volf 
secondaries. A two-phase standard 
Westinghouse panel controls the in- 
coming power, which is supplied from 
No. 1 generating station of the Niagara 
Falls Power Company by two duplex 
paper-and-lead cables. 

NIAGARA LEAD COMPANY. 

The transformer station of the 

Niagara Lead Company, situated in the 
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south end of the main building, is sup- 
plied with power by the Niagara Falls 
Power Company by a two-phase, 2,200- 
volt underground-feeder system, con- 
sisting of two duplex paper-and-lead 
cables. 

The incoming cables connect to a re- 
ceiving panel mounted with four dis- 
connecting switches and two two-pole, 
automatic Westinghouse ecircuit-break- 
ers. From the receiving panel the 
power is carried to the motors and 
transformers by conductors mounted 
on the walls on porcelain insulators. 

Direct-current is obtained from two 
Westinghouse motor-generator sets, 
each consisting of a 300-horsepower, 
two-phase, 2,200-volt, induction motor, 
direct-connected to a 187.5-kilowatt, 
125-volt, compound-wound, direct-cur- 
rent generator, running at 487 revolu- 
tions per minute. In addition to the 
motor-generator sets the station con- 
tains a sixty-horsepower, two-phase, 
2,200-volt Westinghouse induction mo- 
tor belted to an overhead line shaft, 
which supplies the main shop with. me- 
chanical power. This motor is pro- 
tected by a panel mounted with expul- 
810n-type fuses. 

On the west wall of the station are 
mounted two fifteen-kilowatt, oil-insu- 
lated, self-cooled, and four five-kilo- 
watt, air-cooled, Westinghouse trans- 
formers, with 110-volt secondaries used 
for lighting. These transformers are 
also protected by expulsion fuses. 

Each motor-generator set is provided 
with a motor and generator panel. The 
panel controlling the motor is located 
on the east side of the station between 
the wall and induction motor; amme- 
ters, an oilswitch, auto-starter, and 
four-pole air-break circuit-breakers are 
mounted on the panel. ` 

The direct-current panels are located 
on the opposite side of the room near 
the west wall. Each panel is equipped 
with meters, field-rheostat handle, knife 
switches and circuit-breakers. The di- 
rect-current power is carried to the 
cell room by underground cables. 


(To be continued.) 
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Power Plant Dismantled. 

The pioneer generating plant of Cali- 
fornia, on the Yuba River, near Ne- 
vada City, is being dismantled. The 
plant, known as the Rome Power 
House, is now the property of the Pa- 
cific Gas & Electric Company, and has 
not been in use for considerable time. 
The equipment will be sold. 
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PATENTS AND POOLING AR- 
RANGEMENTS. 


ADDRESS BEFORE CHICAGO ELECTRIC CLUB. 


The patent situation in the United 
States, with special reference to pool- 
ing arrangements, legal and unlegal, 
coming under the scope of present pat- 
ent laws, was interestingly discussed 
by Charles A. Brown, patent attorney 
of Chicago, at the meeting of. the Chi- 
cago Electric Club on Wednesday, Oc- 
tober 11. 

Mr. Brown called attention to our 
present laws in relation to patents 
which grant the patentee a monopoly 
on his invention for seventeen years, 
without stipulation as to how this 
monopoly should be exercised. Atten- 
tion was also called to the Sherman 
law, passed in 1890, which provides 
that any monopoly in restraint of 
trade is illegal. The speaker referred 
to the delicate distinction between 
these two laws and added that the 


monopoly granted by right of a pat- | 


ent must be conducted without con- 
flicting with existing laws. 

Speaking more in detail of the 
broad rights granted by a patent, Mr. 
Brown said that the patentee is allowed 
to license any number of parties or 
companies to use such patents under 
any conditions to insure a monopoly. 
In this connection Mr. Brown men- 
tioned the condition at present exist- 
ing in the shoe industry. The patentee 
of the machine used for fastening but- 
tons to shoes licenses companies to use 
this machine only under the condition 
that the button fasteners, not patented, 
he obtained from the patentee. 

Mr. Brown also referred to several 
decisions handed down in patent litiga- 
tion cases, relative to pooling, showing 
the conflicting nature of these deci- 
sions. As yet the Supreme Court of the 
United States has not rendered a deci- 
sion. 

A. D. Curtis asked Mr. Brown if 
congress had not recently revised the 
patent laws granting more power to 
patentees. In reply Mr. Brown said 
that minor revisions are frequently 
made but no important change has 
taken place since the establishment of 
the law. Bills are frequently intro- 
duced, however, which aim to com- 
pletely revise the patent situation but 
no action has ever been taken on these. 

Donald Carter spoke of the difficulty 
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of obtaining legislation in patent liti- 
gation. He upheld the present patent 
law and said that the government 
should rightfully grant monopolies to 
patentees. 

Frederic Vose asked as to the differ- 
ence between the American and Ger- 
man patent systems. Mr. Brown said 
that the latter has copied many of the 
distinctive features of the American 
system, the principal one being: the 
rigid examination of a _ patentee’s 
claims, As regards monopolies, Mr. 
Brown said that Germany encourages 
pooling, but subjects the monopolies 
to the strictest supervision. 

Philip 8. Dodd, of Cleveland, spoke 
briefly regarding co-operation in the 
electrical industry. He mentioned the 
greater co-operation which is possible 
in the organization of the Sons of Jove 
and which could greatly benefit the in- 
dustry. He spoke of the work of the 
Commercial Section of the National 
Electric Light Association, calling at- 
tention particularly to the co-operation 
which is being obtained with central- 
Station men, manufacturers, contractors 
and jobbers. This co-operation is bene- 
fiting the entire electrical fraternity 
and has made possible the issuance of 
two important and valuable data books 
—one dealing with electric signs, and 
one with electricity in the home. The 
former has enjoyed a circulation of 
10,000 copies and the latter over 40,000 
copies with prospect of an additional 
60,000 being issued. In conclusion Mr. 
Dodd spoke of the co-operative electri- 
eal advertising being carried on in 
Cleveland and elsewhere and urged 
that electrical interests in Chicago in- 
augurating a similar scheme. 

H. H. Rogers, of Chicago, spoke 
briefly in favor of co-operative adver- 
tising and called attention to a few of 
the general principles to be adhered 
to in newspaper advertising. 

H. H. Cudmore, of Cleveland, also 
spoke in favor of co-operative advertis- 
ing as outlined by Mr. Dodd and urged 
the Chicago Electric Club to take ac- 
tive steps in starting such a scheme. 

A. A. Gray emphasized the impor- 
tance of co-operation and the necessity 
of advertising electrical necessities 
somewhat commensurate with the ex- 
tensive advertising of non-electrical 
necessities. 

A motion was passed to refer the 
question of co-operative advertising in 
Chicago to the Board of Managers. 
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ELECTRIC VEHICLE ASSOCIA- 
TION OF AMERICA. 


SECOND ANNUAL CONVENTION IN NEW 
YORK CITY. 


The second annual convention of the 
Electric Vehicle Association, of Amer- 
ica, met at the Engineering Societies 
Building, 29 West Thirty-ninth Street. 
New York City, at 10 o’clock Tuesday, 
October 10, President W. H. Blood, 
Jr., in the chair. There were about 
100 members present, and the number 
considerably increased during the day. 

Proposed amendments to the by- 
laws were presented, and then Presi- 


dent Blood read his address, as fol- 
lows: 


The Electric Vehicle Association of Amer. 
ica today celebrates its first birthday. In 
one year it has succeeded in enrolling a 
membership of 200. We should be greatly 
encouraged by this showing, for our sister 
organization, the National Electric Light As- 
sociation was nearly ten years in accom- 
plishing the same results. The increased 
interest shown in our organization through- 
out the country enables our Membership 
Committee to prophesy that our present 
membership will be at least doubled during 
the coming vear. 

The electric vehicle is fast coming into its 
own. Its achievements are its best adver- 
tisement. The prospective purchaser of a 
commercial electric car no longer asks, “Will 
it work?” he knows that it will, and now 
simply wishes to ascertain what it will cost 
to move a ton a mile and for how many 
days in the vear the truck can be depended 
upon. It is with little difficulty that the 
electric-vehicle salesman now proves. to the 
satisfaction of the purchaser, that the cost 
per ton-mile for handling merchandise, with- 
in city limits, is lower when the electric 
truck is used than when any other means 
are employed, and that the electric truck is 
a far more reliable piece of apparatus than 
the gasoline truck. 

The electric pleasure car is selling itself. 
Its simplicity of operation. freedom from 
trouble and cleanliness, to say nothing of 
its increasing radius of action. recommend 
it to even the most fastidious purchaser. 

It is reported that already there has been 
invested in this country. in electric trucks, 
$10,000,000, and in electric pleasure vehicles 
some $30.000.000, and nearly one-third of 
these amounts has heen spent within the 
last year. Perhaps some of this sudden im- 
petus has been created by the activity of the 
Electric Vehicle Association of America. 

The elimination of draft-animal transpor- 
tation and the substitution of motor vehicles 
is inevitable. The overworked truck horse 


has no longer a place in our modern civili-: 


zation or in our congested city streets. If 
for no other than humane reasons, it must 
go. During the hot wave last July. in the 
four cities of New York, Chicago, Philadel- 
phia and Boston, alone, 3.752 horses died of 
exhaustion. This calamity carried with it a 
property loss of about $1,000,000, The re- 
moval of horses from our crowded cits 
streets would give us at least twice as much 
room, would reduce the dirt nuisance to a 
minimum, and would soon relieve us of most 
of our flies. 

The activity of the makers of gas cars, 
who have taken up the manufacture of com- 
mercial trucks during the past year or two, 
is phenomenal, and sales of cars of this type 
simply emphasize the almost: universal ten- 
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dency toward mechanically operated trucks. 
The gasoline and the electric truck are not, 
in the general sense, competitors. Each has 
its own field, but the field of the electric 
is fast widening, and it should be constantly 
borne in mind that, while the price of gaso- 
line is steadily rising, the price of electricity 
is constantly coming down. Would a thought- 
ful business man deliberately install a plant 
for handling his merchandise if it were 
shown to him that its annual cost was sure 
to increase from vear to year, or would he 
not make his investment in such a way as 
to insure a reduction in operating expense? 
There is but one answer to this question. 

The field for mechanically operated vehi- 
cles is almost without limit. Over the 
streets of Boston alone 25,000 tons of freight 
are handled. on the average. every day in 
the year. The amount handled by wagons 
throughout the country is certainly more 
than ten times greater than that handled 
by all of the railroads put together. A rough 
estimate of the number of power wagons 
necessary to do the trucking of this country, 
which can be advantageously handled by 
electric power. indicates that nearly 3,000,- 
000 such wagons would be required. 

It should be the business of the central 
stations of the country to see that not gaso- 
line but kilowatt-hours are used for this 
work: it is up to the vehicle manufacturers 
to place in the hands of the public electric 
vehicles capable of properly accomplishing 
the services required of them; it is unques- 
tionably the duty of the electric storage-bat- 
tery manufacturers to supply rugged and 


_ efficient batteries which may be used by any 


one. 


The aim of the Electric Vehicle Associa- 
tion of America is to promote the use of the 
electric vehicle for business and pleasure 
purposes. One of our first duties, we believe, 
is to educate the public as to the advantages 
of electric provulsion. To do this effectually, 
a rational publicity campaign has been pre- 
pared, and funds for this are now being gath- 
ered, But for unforeseen delavs this sum- 
mer we believe that this work would have 
been well under way. We expect that, with 
the co-operation of central stations and man- 
ufacturers. we shall soon achieve our orig- 
inal purpose. It is hoped that the national 
advertising will be supplemented bv consist- 
ent and continuous local advertising. both 
on the part of vehicle manufacturers and the 
central stations. The success of this move- 
ment depends on the extent of the co-opera- 
tion secured. 

The various committees appointed during 
the year have all been doing effective work. 
The standardization of various parts of the 
electric vehicle. suggested in mv first ad- 
dress, has received attention. and had the 
committee in charge of these matters done 
nothing more than secure the adoption of a 
standard charging plug. it would be entitled 
to great praise. What has been done and 
what is to be done by this committee will 
be reported to vou during the season. The 
work accomplished by the Committee on 
Rates and Charging Stations is worthy of 
special commendation. and the compilation 
which will be presented is of great value 
and it is to be hoped will assist in the estab- 
lishment of greater uniformity in charging 
rates throughout the country. An important 
advantage which the electric vehicle pos- 
cesses Over gasoline cars will be well shown 
when the report of the Insurance Committee 
is read. To the Committee on Papers much 
of the success of the organization is due. 
The directors of the Association deserve no 
little credit for their constant attendance at 
the meetings which have been held almost 
monthly during the past year and for the 
cordial support which they have given the 
president. 

Through the efforts of this association the 
attention of the country has unquestionably 
been turned toward the electric vehicle, and 
the usetulness of the Association has been 
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demonstrated beyond a doubt. Its ultimate 
success will depend entirely upon the extent 
of the co-operation which it is to receive 
from central stations. vehicle manufacturers 
and others interested in increasing the use 
of the electric vehicle. 

A provision in the constitution makes it 
easy to form branch organizations in centers 
of local activity, and it is hoped that dur- 
ing the coming year a number of these or- 
ganizations, similar to the New England 
Branch, already doing most effective work in 
the city of Boston, will be formed. . 

Central stations are at last beginning to 
realize their opportunities and, besides or- 
dering trucks for their own work, are in- 
stalling and operating commercial garages 
until such time as local interests are ready 
to undertake the work. 

A Committee on Education is arranging to 
establish in trade schools and elsewhere 
regular courses of lectures and exhibits 
which will familiarize the young men of the 
country with the simplicity and efficiency 
of the electric vehicle, its battery and its 
motor. 

The industry is now well organized, the 
psychological moment for active work is 
here. Let us forget that there are compet- 
itive makers of electric trucks, batteries 
and tires, and do all that we can to talk elec- 
tric vehicles, to use them, to recommend 
them and to sell them, If this is done in 
season and out of season. the public will 
soon learn that for reliability. efficiency and 
economy it must use the electric vehicle 


Reports of standing committees fol- 
lowed, and were received and placed 
on file without discussion. Alex 
Churehward, chairman of the Commit- 
tee on Standardization, suggested that 
from twenty-eight to thirty-two cells 
be the standard for pleasure vehicles, 
and from forty to forty-four for com- 
mercial vehicles. 


Papers were then read, the program 
including a night session at which the 
papers by Hayden Eames and E. S. 
Mansfield were read, the latter being 
supplemented by interesting motion 
pictures. Abstracts of the papers fol- 
low. A paper by S. C. Harris on ‘**Ve- 
hiele-Battery Practice in Central-Sta- 
tion Companies,” is given elsewhere in 
this issue. 


ELECTRIC VEHICLE COMMERCIAL PROB- 
LEMS. 
BY R. L. LLOYD AND JOHN MEYER, 


Several pertinent electric-vehicle prob- 
lems are discussed in this paper, these in- 
cluding organization, salesmen, co-operation, 
advertising, voltage, garages, metering and 
rates. Under organization it is suggested 
that a sales engineer or “transportation en- 
sineer" be employed by the central-station 
company to take charge of the electric-ve- 
hicle department. He should have a corps 
of assistants and advice should be given, 
Without charge, to all electric-vehicle own- 
ers in case of trouble. Co-operation with 
electric-vehicle companies’ salesmen is 
urged. These men should be made familiar 
with the policy of the central station in the 
territory in which they operate. In con- 
nection with advertising it is urged that the 
central station make liberal use of local 
means, National advertising is discouraged 
as being an electric-vehicle manufacturers 
proposition, Co-operative advertising with 
the manufacturers is. however, advocated. 
Regarding voltage it is stated that in direct- 
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current systems it is difficult to maintain a 
steady voltage and manufacturers of bat- 
teries and motors should take this fact into 
consideration. An attempt should not be 
made to alter the system to suit the battery, 
rather the battery should be made to suit 
the system. The importance of properly 
equipped.garages is emphasized. Regarding 
location, it is thought that generating and 
substations are not very suitable as charg- 
ing stations as is frequently advocated, as 
they are generally situated as regards the 
central-station system and not automobile or 
travel centers. Jt is suggested that central 
stations establish garages and then turn 
them over to outside parties when on a 
paying basis. In cities of such a size that 
one large garage will be sufficient, the cen- 
tral station could profitably continue in the 
business. Regarding metering the paper 
states that there should be no question as to 
whether the current should be metered on 
the direct-current side or not. There is no 
more reason for metering it on the direct- 
current side than there is for metering the 
current of a generator, of a motor-generator 
set or the light-giving portion of current 
for arc lamps. Regarding rates the au- 
thors state that no uniformity can exist as 
advocated at the last National Electric Light 
Association. While the rate for charging 
should be made as low as consistent, no dis- 
crimination should be made. 


AN ACCOUNTING SYSTEM FOR ELECTRIC 


TRUCKS. 


BY E. W. CURTIS, JR. 


This paper is divided into three sections, 
dealing with (1) the present condition in 
the industry as regards motor-truck account- 
ing. (2) a discussion of the necessity of 
proper accounting as suggested by a care- 
ful study of the conditions, and (3) a book- 
keeping system for motor trucks. It is rec- 
ommended that all electric-truck records be 
classified under the following three heads: 
Maintenance, operation and performance, and 
a complete list of subjects coming under 
these classifications are given. Samples of 
Various records, such as the driver's record, 
charging record, weekly battery report, tire 
record, inspection report, etc., are repro- 
duced and detailed information given as to 
the keeping of these. 


THE CENTRAL STATION BACK OF THE 
ELECTRIC VEHICLE. 


BY E. S. MANSFIELD. 


This paper describes very fully the cam- 
paign of education for the introduction of 
the electric vehicle in which the Edistn 
Electric Illuminating Company, of Boston, is 
now engaged. The campaign has been in 
progress since February 25, 1911, and the 
Edison Company is very well satisfied with 
the results. The campaign was actively 
Started on February 25, 1911, when a tele- 
&ram was sent to all manufacturers of elec- 
tric vehicles advising that $100,000 was go- 
ing to be spent in an educational campaign 
and asking their co-operation. On the fol- 
lowing day a full-page advertisement was 
Inserted in all of the Boston daily papers 
by the Edison Company, endorsing the elec- 
tric vehicle. A constant use of newspaper 
Space followed this initial advertisement. 
Co-operative advertisements with manufac- 
turers are also frequently run. Electric 
signs play an important part in the cam- 
paign, the company, in addition to maintain- 
ıng several large ones of its own, furnishes 
free energy for signs advertising electric 
vehicles and garages. The Electric Vehicle 
Club, which was formed under the aus- 
pices of the Edison Company, is an impor- 
tant adjunct to the business. This club 
meets every Wednesday and discusses per- 
tinent electric-vehicle problems. The paper 
describes the electric-vehicle garage that the 

dison Company erected. Booklets are con- 
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stantly being circulated setting forth the 
advantages of the electric. A business rep- 
resentative employed by the company is ac- 
tively engaged in seeking out prospects and 
reporting them to local agents. An inspec- 
tion staff is maintained to give advice to 
vehicle owners in case of trouble. Catalogs 
and information concerning the various ve- 
hicles, batteries and charging apparatus, the 
cost of current and economy of operation 
may be had by any one interested. A com- 
plee list of charging stations in Boston 
ant vicinity is being compiled and these will 
be shown on a map to be distributed by the 
company. 


PROPER ILLUMINATION OF TIHE ELECTRIC 
GARAGE. 


BY J. G. HENNINGER. 


Mr. Henninger’s paper shows the impor- 
tance of getting good illumination in the 
garage, both by day and night. The former 
can readily be improved by having long 
windows affording light to all parts of the 
vehicle. Artificial lighting for all parts of 
the garage is considered. If a salesroom is 
connected with it this should be attrac- 
tively and yet effectively lighted, so also 
the office of the establishment, care being 
taken in all cases to prevent bare light 
sources coming into the range of vision. 
For the general service room only general 
illumination of low intensity is required. 
At the wash rack copious lighting is needed 
not only above but below the vehicle. The 
repair rooms also must be generously light- 
ed, since the slight additional expense 
thereby incurred is more than repaid by the 
higher efficiency of the workmen. Consid- 
erable attention to the matter of reflec- 
tors is necessary; for office and salesrooms 
glass reflectors are preferable, for service 
and workrooms metal reflectors are excel- 
lent. The lighting of private garages needs 
practically as much attention. The author 
summarizes the principles of garage light- 
ing as follows: There should be plenty of 
light. The light-sources should be properly 
arranged. They should be equipped with 
proper reflectors. The switches should be 
sufficient in number and properly located. 
There should be a number of outlets for 
portable lamps and tools. The interior of 
the building should be finished in some 
light color. The window area for day- 
light should receive careful consideration. 
The light units must be kept clean. 


IMPEDIMENTS TO THE GENERAL INTRO- 
DUCTION OF POWER WAGONS. 


BY HAYDEN EAMES. 


One of the chief impediments to the more 
general introduction of the power wagon, 
discussed in this paper, is that of applying 
the same to a delivery route previously 
operated by a horse wagon of the same size 
and limiting it thereto. The difference in 
the actual cost of operation between a 
given size of horse wagon and a given size 
of power wagon is seldom in favor of the 
latter, and this is true also of the first cost. 
The - principal economical virtue of the 
power wagon, therefore, lies in the charac- 
ter of labor-saving machine. Under almost 
all conditions the price of drivers is the 
largest single item of expense. The prob- 
lem of the successful use of the power 
wagon, therefore, lies in the question, 
“How much goods can be delivered per man 
per day?” Several incidents are recounted 
showing how this question is lost sight of. 
The next important impediment to the intro- 
duction of the power wagon is the hesitancy 
on the part of users to revise the loading 
and handling methods used with horse- 
drawn vehicles. Several examples of this 
condition are mentioned. The whole ques- 
tion of the rapid introduction of power 
wagons today is one of education. 
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THE BATTERY TRUCK CRANE AND ITS AP- 
PLICATIONS. 


BY R. H. ROGERS. 


A new battery truck crane designed to 
lift, carry and pull is described in this pa- 
per. The truck is particularly adapted for 
handling package freight and is a combina- 
tion of hoist, crane and vehicle all of sta- 
ble design and conveniently arranged. The 
vehicle is a one-ton storage-battery truck, 
made very short and having the battery 
mounted on the top of the frame at the 
rear end. The wheels are made smaller 
than normal, and a greater speed reduc- 
tion to the drive wheels is employed to 
insure a high draw-bar pull when used as 
a tractor. The battery motor and controller 
are of the standard type and as a vehicle 
the handling presents no new features. A 
crane, equipped with special attachments, 
arranged to swing 180 degrees is mounted 
on the extreme front of the vehicle. The 
electric hoist is a compact weatherproof 
motor, controller gears and drum in one 
unit, capable of lifting one ton twenty feet 
per minute, handles thirty feet of cable and 
takes its current from the vehicle battery. 
The practical time, money and space-saving 
applications of this truck are discussed by 
the author under the headings of hoisting, 
hoisting and carrying on the hook, and tow- 
ing trailers. The manner of using the ma- 
chine is also discussed in detail. 
VEHICLE IN SMALLER 


CITIES. 


THE ELECTRIC 


BY F. H. GOLDING. 


The electric-vehicle situation in Rockford 
(Ill.) is briefly outlined in this paper and 
the attitude of the central station discussed. 
Mr. Golding prefaces his paper with the 
statement that the introduction of the elec- 
tric vehicle has not progressed to a marked 
degree, in the smaller cities, for three rea- 
sons, namely: (1) The central station does 
not appreciate the value of vehicle charging 
as a source of revenue. (2) The central- 
station operator feels that because of some 
peculiar local conditions, such as grades, 
paving or character of community, the in- 
troduction of electrics into his city cannot 
be successfully accomplished. (3) A desul- 
tory, hit-or-miss campaign has resulted in a 
few vehicles, but failure to properly instruct 
vehicle purchasers, and to oversee operation, 
has caused the vehicle to fail to give satis- 
faction to the user. In Rockford, although 
a town of only 45.401 inhabitants. there are 
over 180 pleasure vehicles in use, with some 
eighty private charging equipments. The 
success of electric vehicles in Rockford is in 
a large measure due to the fact that from 
the beginning the electric company employed 
a capable battery and motor man to give as- 
sistance and instruction to owners. There 
has been as yet no commercial-truck busi- 
ness developed on account of the high first 
cost of the electric as compared with the 
gasoline truck. Regarding pleasure cars, 
Mr. Golding states that while gasoline and 
electrics have had their own particular 
fields, the improvements in storage batteries 
making possible a run of upwards of 100 
miles on a single charge will make the elec- 
tric a formidable competitor of the gaso- 
line car in the future. An off-peak charg- 
ing rate is maintained in Rockford, this 
being six cents net per kilowatt-hour. with 
a minimum charge of $1.00 per month for 
individuals, and four cents net for garages, 
with the stipulation that the latter resell to 
their customers for six cents. The enforce- 
ment of the off-peak charging rule requires 
little attention. The annual revenue from 
vehicle charging is about $11.100. the rev- 
enue from private garages averaging $60 per 
car per year and that from public garages 
$71 per car per vear. The better showing of 
public garages is due to the fact that a num- 
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ber of the cars kept in private garages are 
frequently charged at public stations, and to 
current used while batteries are being re- 
paired. The average annual cost of operat- 


ing an electric in Rockford is estimated at 
$180. 


EFFECT OF LOW TEMPERATURE ON THE 
: ALKALINE STORAGE BATTERY. 
BY W. E. HOLLAND, 


In this paper Mr. Holland reviews some 
tests made by the Electrical Testing Labora- 
tories, New York, to determine the effect of 
low temperature of charge and discharge on 
a forty-cell Edison vehicle storage battery 
having a normal discharge rate of forty-five 
amperes for five hours. The battery had 
previously been used about eleven months. 
The results showed that there is a critical 
temperature, varying with the discharge 
rate,, below which the capacity falls to a 
low value. As soon as the battery is warmed 
above the critical range, its full capacity is 
readily obtained. This shows the need of 
a tightly closed battery box to retain the 
heat of the battery, if the vehicle is to stand 
idle in a cold place for a long time. Lag- 
ging the box or providing within it a set of 
lamps or heating units, fed from the battery 
itself while idle, may be desirable.  Charg- 
ing the battery at low temperature has no 
effort on its capacity. Intermittent dis- 
charges at low temperature are not affected 
as much as continuous ones. Commenting 
on this report, Mr. Holland says that cold 
has no permanent effect on the Edison bat- 
tery; it does not actually reduce its capacity, 
but rather its discharge rate. Directly after 
charge the battery cools very slowly. If the 
battery is in a non-ventilated box, it cools 
still more slowly. If the vehicle must be 
kept in a cold shed, the battery box should 
be provided with a few heating units or 
the battery should be given a short boosting 
charge immediately before use. Very little 
trouble has been experienced from this low- 
temperature effect in actual practice. 


Officers for the ensuing year were 
re-elected as follows: 

President, W. H. Blood, Jr. 

Vice-President, Arthur Williams, 

Secretary, C. E. Firestone. 

Treasurer and Assistant Secretary, 
Harvey Robinson. 

Board of Directors: H. H. Rice, 
Frank W. Smith, P. D. Wagoner, 
Louis Burr, W. P. Kennedy, Frank L. 
Dyer, James T. Hutchings, Louis A. 
Ferguson, W. W. Freeman, F. M. 
Tait, Hayden Eames, Charles Blizard. 

Boston was selected as the place for 
the next convention, in October, 1912. 

— eoo 
Quicksilver Production. 

The world’s production of quick- 
silver last year was 3,747 short tons, of 
which the United States produced 773 
short tons. The American production 
represents 20,601 flasks. Of this amount 
California furnished 17,211 flasks. 

In 1910 only two countries produced 
more quicksilver than the United States 
—lItaly 882 tons and Spain 1,102 tons. 


~~ - 


The total coal production of Kansas 
in 1910 amounted to 4.921,451 short 
tons, valued at $7,914,709. 
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Minneapolis 1912 Show. 

With the third annual electrical show 
of the Northwestern Electrical Show 
Association about five months away the 
interest being taken by those who ex- 
pect to exhibit is unprecedented. The 
present indication is that there will be 
nearly three times as many exhibitors 
and a very much more varied showing 
than was the case at the 1911 show. 

The dates of the 1912 show are 
March 16 to 23, inclusive. Officers of the 
Northwestern Electrical Show Associa- 
tion have profitted by past experiences, 
and it will be the endeavor this year 
to add to those things which pre-emi. 
nently were the drawing cards at for- 
mer shows and to eliminate those 
things which were of less interest. The 
lighting and decorative effects will 
again be made prominent features, and 


‘every inducement will be offered exhib- 


itors to plan their showings with a view 
to aiding in the general spectacular 
effects. 

There is already great interest shown 
in the 1912 show by electrical people 
throughout the Northwest, outside the 
Twin Cities. Special efforts have been 
made to interest these people, and it is 
hoped to make the event of special im- 
portance to them. 

While it is necessary, in order to at- 
tract the masses, to provide amusement 
features for an event of this kind, the 
great educational advantages to be de- 
rived are to be brought to the fore. The 
progress made in the electrical world, 
industrially and mechanically, will be 
shown in a most emphatic way. The 
purpose of the 1911 show was this very 
feature, but the 1912 show will more 
than ever be made the vehicle to indi- 
cate the great advancement in the use 
of electricity. Thus the exhibits, which 
will cover a floor space 150 by 150 
feet, will cover a wide range of infor- 
mation and instruction. The applica- 
tion of electricity to domestic and com- 
mercial life will be shown. In this the 
housewife, the banker, the butcher, the 
manufacturer, the mechanic, the farm- 
er, the baker, and in fact everyone in 
almost every sphere of life, will be 
greatly interested. 

The importance of this show as an ed- 
ucational possibility has been realized 
by the Minneapolis Commercial Club 
and a plan has been formulated in con- 
nection with which prizes will be 
awarded for student-manufactured elec- 
trical apparatus. Arrangement of de- 
tails in connection with this contest is 
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in the hands of W. D. Ryan, professor 
of electrical engineering at the Univer- 
sity of Minnesota, and Professors Cook 
and McClintock, of the Minneapolis and 
St. Paul public schools. The competi- 
tion will be open to all students of the 
Northwest; copies of the conditions of 
the contest will be sent out soon to stu- 


dents and instructors of schools in six 


different Northwestern states. Elec- 
trical companies in all these towns will 
be asked to co-operate in extended cam- 
paigns of publicity in their various lo- 
calities, and thus, this feature of the 
1912 show will be well advertised. 

An added impetus to the 1912 show 
will be given by four annual conven- 
tions of electrical organizations which 
will be held in Minneapolis during 
Show Week. The conventions which 
will be held that week are: The Min- 
nesota Electrical Association, Minneapo- 
lis Section of the American Institute of 
Electrical Engineers, the Minnesota 
Electrical Contractors’ Association, and 
a Northwestern Rejuvenation of the 
Sons of Jove. 

Bertrand & Chamberlain, architects, 
have been engaged by Manager R. W. 
Clark to prepare the plans for the floor 
arrangements as well as the decorative 
features. They are making plans for 
even more elaborate decorative features 
than were shown at the last show. 

There will be musical features again 
this year, even more elaborate than at 
the 1911 show. Special features such 
as demonstrations of high-frequency 
currents, ete., will also be arranged for. 
In this connection the Northwestern 
Electrical Show Association has estab- 
lished a reputation. Last year Hylon 
T. Plumb thrilled spectators at the 
show each day with his experiments. 
At the 1910 show, M. M. Wood, in his 
lectures and demonstrations, illustrated 
by working models of the monorail car, 
gyroscopes, ete., created a great sensa- 
tion. The special attractions this year 
will be even more interesting. 

The officers of the Show Association 
are: F. G. Dustin, president; H. J. 
Gille, vice-president ; Walter E. Stephen- 
son, secretary; A. W. Leonard, treas- 
urer; G. J. Cadwell, C. D. Wilkinson 
and Theodore Hayes, trustees. 
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Holtzer-Cabot Plant Burns. 
The plant of the Holtzer-Cabot Elec- 
tric Company, at Brookline, Mass., 
caught fire on October 7, and was al- 


most totally destroyed. The loss was 
$200,000. 


October 14, 1911 


Fall Opening of Automobile Trade in 
Chicago. 

Interest in electric-vehicle matters 
in Chicago centered in the annual fall 
opening of the Automobile Trade As- 
sociation of Chicago during the week 
of October 7 to 14. In reality this 
opening is a fall show of 1912 models, 
the exhibits of cars and accessories 
being, however, in the various stores 
instead of a show building. 

The great majority of automobile 
and accessory agencies and salesrooms 
are located on Michigan Boulevard be- 
tween Twelfth and Twenty-eighth 
Streets, known as ‘‘automobile row,” 
so that it was very convenient for vis- 
itors to inspect all of the exhibits 
without any unusual hardships. Vis- 
itors from the downtown district were 
conveyed to automobile row in the 
demonstration cars used by the agen- 
cles. 

Elaborate decorative schemes were 
worked out by the co-operative com- 
mittee having charge of the arrange- 
ments, the principal feature being the 
special lighting of the entire thorough- 
fare from Twelfth to Twenty-eighth 
Streets with festoons of electric lights 
stretched across the street every 100 
feet. These festoons each contained 
forty sixteen-candlepower carbon-fila- 
ment lamps. This lighting was aug- 
mented by four eighteen-foot decorat- 
ed pillars, at each street intersection, 
containing four  sixteen-candlepow- 
er carbon-filament lamps, inclosed 
in ornamental lanterns, with a 250-watt 
tungsten-filament lamp, inclosed in 
a glass globe, on top of each pillar. 
This arrangement presented a very at- 
tractive appearance and was further 
enhanced by the permanent ornamental 
lighting on Michigan Boulevard be- 
tween Randolph and Twelfth Streets. 

The stores of the dealers were spe- 
cially decorated for the occasion, many 
Providing additional lighting features 
So as to exhibit their products to the 
best advantage. 

Among the new models of electric 
vehicles shown were those of the An- 
derson Electric Company, Columbus 
Buggy Company, the Hupp Corpora- 
tion, Ohio Electrie Vehicle Company, 
Studebaker Brothers Manufacturing 
Company, and the Waverley Company. 
Among the exhibitors of accessories the 
following firms displayed products of 
electrical interest: Diamond Rubber 
Company, American Ever Ready Com- 
pany, Dolly Electric Company, Warner 
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Instrument Company, Kimball & Com- 
pany, Remey Electric Company and the 
Stromberg Motor Devices Company. 

í — eee 

To Buy Chicago & Milwaukee Line. 

The Committee of Chicago & Mil- 
waukee bondholders will buy in the 
property at foreclosure sale, probably 
late in October, thus completing the 
reorganization in process the past four 
years. Canadian and English interests, 
owning a majority of Wisconsin di- 
vision bonds, will control the manage- 
ment by controlling the new company’s 
stock, but will arrange with Chicago 
Elevated to yield control by some op- 
erating agreement or division of stock 
whereby an equitable division of earn- 
ings is assured. 

Arrangements will probably involve 
the sale of $4,000,000 first-mortgage 
bonds, retiring receiver’s certificates 
and the floating debt and leaving near- 
ly $2,000,000 for working capital. 

s eed O 
Examination for Electrical Assistant. 

The United States Civil Service Com- 
mission makes the announcement that 
on November 22 an examination will 
be held at the regular places to secure 
eligibles for the position of electrical 
assistant in the Signal Service at 
Large, War Department. Men are de- 
sired who have had experience in tele- 
graph and telephone engineering, and 
those applying should also be familiar 
with the equipment and methods of 
installation of telephones, storage bat- 
teries, motor-generators, auxiliary 


power switchboards, telephone switch- 


boards, wire and wireless-telegraph 
apparatus. Persons who . have had 
power experience only are not qualified 
for this position and will not be admit- 
ted to the examination. 

The salary is $1,080 per annum. 

— ene 
Copper Exports for 1911. 

Copper exports for September were 
57,668,800 pounds, as reported by the 
Custom House, as compared with 71,- 
081,920 pounds for September, 1910. 
While that total is considerably less 
than the exports of the last three 
months, as reported by the Copper Pro- 
ducers’ Association, it 1s only a little 
less than the monthly average this year 
of about 62,000,000 pounds. 

Exports for this year, estimated on 
the showing of the eight months to date 
would be about 750,000,000 pounds or 
approximately 25,000,000 pounds more 
than last year 
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International Society for Testing Mate- 
rials. 

The International Society for Test- 
ing Materials will hold its sixth con- 
gress in New York City in September, 
1912. The first session will convene on 
September 3 in the Engineering Socie- 
ties Building. 

The last congress was held in Copen- 
hagen, Denmark, in 1909. Twenty- 
eight countries are represented in the 
membership of the Society, tand the 
American Society is affiliated with it. 
It is upon the invitation of the Amer- 
ican Society for Testing Materials that 
the congress is to be held in this coun- 
try. An organization committee has 
been formed, of which Henry M. Howe 
is president and H. F. J. Porter, 1 Madi- 
son Avenue, New York, is secretary. 
The chairman of the committee on pa- 
pers is F. E. Schmitt, 220 Broadway, 
New York City, and all papers to be 
submitted should be in his hands by 
January 1. 

The International Association has 
hitherto divided its field into three 
subdivisions, concerned with different 
classes of material: 

Section A, Metals. 

Section B, Stone, cement and artifi- 
cial stone. 

Section C, Miscellaneous materials. 

At previous congresses the sections 
were separately dealt with, in three 
sets of parallel sessions. A similar ar- 
rangement will be made at the sixth 
congress. 

The officers of the American Society 
are urging upon all members the de- 
sirability of joining the International 
Society also, the dues for which are 
only two dollars, without any initiation 
fee. The objects of the Society are 
the development and unification of 
standard methods of testing; the ex- 
amination of the technically important 
properties of materials of construction 
and other materials of practical value; 
and the perfecting of apparatus used 
for this purpose. Applications for 
membership should be sent to Edgar 
Marburg, University of Pennsylvania, 
Philadelphia, Pa. 

——__sa--o—_ 
Washington Section Meets. 

The Washington Section of the 
American Institute of Electrical En- 
gineers held its first meeting of the sea- 
son on October 10 in the Telephone 
Building. A paper was presented by 
Frank B. Jewett on ‘‘Telephone Trans- 
mission Engineering.’’ 


‘number. lie in tunnels in the rotor un- 
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THE ELECTRICAL EXHIBITION IN 
LONDON. 


BY OUR LONDON CORRESPONDENT. 


On Saturday, September 23, Sir Will- 
lam Preece formally declared the 
Olympia Electrical Exhibition open. 
There are very many exhibits of con- 
siderahle interest, and some of these 
are indicated in the following notes. 
There are some 250 firms exhibiting, 
including about .a dozen technical pub- 
lieations, 

The London and provincial electrical 
supply authorities have fitted up stands 
as a reception room and inquiry bu- 
reau for visitors seeking information 
regarding electricity for all purposes. 
Demonstrations of electric heating, 
cooking, ironing and so on are being 
arranged for. 

In the gallery there is a model elec- 
tric home equipped from garden and 
garage to bathroom and bedroom with 
all that the electrical mind can con- 
ceive of as adding to the comfort and 
convenience of life. In the gallery 
cooking demonstrations are being 
given. 

Before the exhibition closes on Octo- 
ber 21, the president, Sir William 
Preece, will, at a meeting of the Insti- 
tution of Electrical Engineers at Olym- 
pia, read a paper, or give a lecture, on 
the lessons learned from the exhibits. 
The Electrical Contractors’ Associa- 
tion is going to hold a meeting during 
the month, and the British Electrical 
and Allied Manufacturers’ Association 
(lately the National Electrical Manu- 
facturers’ Association) will hold its 
dinner to signalize its reorganization. 

An exhibit of special interest is a 
50-kilowatt. 100-volt patent homopolar 
generator running at 3,500 revolutions 
per minute. This machine has a cen- 
tral pole extending completely round 
the rotor, with the same polarity 
throughout, and two similar end poles. 
The armature conductors, twelve in 
der the central pole, and are connected 
to a slip ring at each end. The voltage 
generated is unidirectional and commu- 
tation is unnecessary. Mica only is 
used for insulation in the rotor. An- 
other feature of this exhibit is a model 
patent homopolar gyroscope wheel 
which is itself an electric motor, having 
no working parts whatever except the 
brushes and supports, so that the whole 
mass of the machine is available to as- 


y XY 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


sist the gyrostatic action. The 50-kilo- 
watt generator is driven by a three- 
phase slip-ring motor controlled by a 
patent induction rotor controller, giv- 
ing infinitesimal gradations of speed, 
but having no liquid resistances and 
needing no rotor contacts, the opera- 
tion being entirely electromagnetic. 

A complete group of Ferranti high- 
tension panels suitable for receiving 
electric power at a manufacturing 
works, is exhibited ; also an electrically 
operated high-tension switch is shown 
capable of switching on and off 10,000 
horsepower, Ferranti’s also show new- 
pattern compression-type motor start- 
ers and speed regulators, the multi- 
plicity of contacts usual in workshop 
practice being obviated. 

The General Electric exhibit makes 
an imposing display of almost all elec- 
trical lines, including a 47d-kilowatt 
motor-converter (la Cour patents), 
traction motors, induction motors and 


a demonstration of the Lancashire re-. 


versing motor drive applied to a large 
planing machine. There are practical 
demonstrations of the Reyrolle (Price) 
core balance protective system, a com- 
plete coal and ash handling plant, with 
high-temperature coking stokers and 
chain-grate stoker of the Bennis type. 
‘‘Rapid’’ electromagnetic separators 
for removal of iron from brass, or other 
non-magnetic metal turnings, borings, 
etc., are on exhibit. One type removes 


iron from rough material, such as de- 


structor-furnace clinker, wood refuse 
from the breaking up of old ships, 
tramears, ete.; another type for the 
removal of iron where present in small 
percentage from materials such as pot- 
ter’s clay dust, bedding sand, ground 
flint, fire-clay, and so on. This sep- 
arator is provided with an improve- 
ment consisting of a collapsible bridge 
held in position by electromagnets, and 
a no-current alarm bell. In the event 
of the current which energizes the elec- 
tromagnets failings, the iron accumu- 
lated on the magnets is prevented from 
remixing with the clean material by 
the automatic fall of the collapsible 
bridge which directs the flow; simulta- 
neously, an alarm bell rings and con- 
tinues to do so until attended to. 

There are, as one would expect, any 
number of exhibits by all the well- 
known makers of metal-filament and 
are lamps, the Mazda drawn-wire lamp. 
Holoplane glassware, electric signs, 
meters, motors and motor-driven tools. 
switchgear, Westinghouse Cooper-Ilew- 
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itt outfits and mercury-vapor recti- 
fiers, the Telewriter apparatus, meas- 
uring and other instruments, electric 
clocks, and multitudinous accessories. 

Electrically driven vacuum cleaners 
are a popular line, this branch having 
shown great development since the last 
exhibition was held. The Postoffice is 
demonstrating an up-to-date telephone 
service, and there is an exhibit of con- 
siderable interest showing ancient and 
modern telegraph apparatus. The Mar. 
coni Wireless Telegraph Company has 
a ship wireless installation The Edison 
storage battery and Edison’s business 
phonograph are shown by Edison Man- 


. wfacturing Company, Limited. 


Briefly, the exhibition is admirably 
representative of British electrical in- 
dustry, and if the public can only be 
induced to attend in sufficient numbers 
a complete success is assured. 
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Electrical Exports for August. 

The Bureau of Statistics of the De- 
partment of Commerce & Labor, Wash- 
ington, D. C., has issued its monthly 
summary of imports and exports of the 
United States for the month of August. 
From these statistics the following data 
relative to the exports of electrical 
products are obtained. 

The figures for August show some im- 
provement compared with the preced- 
ing month, particularly in machinery 
class, but they are rather disappoint- 
ing when compared with the corre- 
sponding month of 1910. The compar- 
ative monthly data are aş follows: 


Wlectrical Electrical 
Month Appliances Machinery Total 
August, 1911.. $725,145 $666,544 $1,391,689 
July., 1911..... 707,214 584,715 1,291,929 
August, 1910.. 852.9585 708.160 1,561,115 


The Bureau of Statisties has begun 
slightly to subdivide the electrical-ap- 
pliance class, so that the separate fig- 
ures for August are: Telegraph in- 
struments, $4,615; telephones, $99,380; 
all other electrical appliances, $661,140. 

A summary of the principal countries 
to which electrical products were sent 
in August together with the value of 
these shipments „is as follows: 


Electrical Electrical 
Conntries 


United Kingdom 


ee ee 4,487 $ olia 
CATACH ea oree ohn Riis Oe bee 247.122 1b ne 
NERC aroa ania a ea e ar 34.705 UGA 
COTTE oe Olan tee RER 41,117 ) ee 
VARA redea oes, BR Ue wren es Inasi 116,125 
Japan 
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The total enrolment of students on 
October 1 in the various departments 
at the University of Illinois was 3,620. 
Of this number, the College of Engi- 
neering is credited with 1.206, of which 
290 are in electrical engineering. 


October 14, 1911 
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Electrical Notes From Great Britain. 


The railless electric traction system 
which began operating between Brad- 
ford and Leeds, in June last, has from 
the first drawn many deputations from 
towns far and near which desire to 
adopt it if they find it suitable. Inter- 
est is sure to be further stimulated by 
the proposal of the Bradford Corpora- 
tion tramways manager that extensions 
involving $132,500 on nine miles of the 
route be carried out. 

Mr. Spencer, whose recommendations 
have been approved by his committee 
and now only await the confirmation of 
the City Couneil, reports that the sys- 
tem has been an unqualified success 
from an engineering and operating 
point of view. No serious diffieulties 
of any sort have occurred during the 
experimental running ‘‘such as might 
reasonably have been expected in con- 
nection with a new installation of this 
description.’’ Points of a minor kind 
require attention by the contractors 
under their agreement. One of the 
most Important features of the report is 
the expression of regret that from the 
traffic point of view the returns have 
been less satisfactory tham was antiéi- 
_ pated. The lack of experience of a 

¢rosstown route in Bradford led to the 
original calculation that a ten to twen- 
ty-minute service would be required. 
but it is found in practice that normal 
requirements are amply met by a fif- 
teen to thirtv-minute service. The ex- 
tension of route is expected to lead to 
improved traffie revenue. but the 
amount is very problematical, though 
Mr. Spencer believes that with the com- 
plete system as now proposed, working 
expenses and capital charges will be 
met and leave a reasonable profit. 

Important changes have been made 
in the National Electrieal Manufactur- 
ers’ Association, D. N. Dunlop, who 
has been prominently associated with 
the selling side and publishing depart- 
ment of the British Westinghouse Elec- 
trie & Manufacturing Company for 
about ten years, has been appointed 
Secretary and he will proceed imme- 
diately with the work of reorganiza- 
hon, the opening up of central offices 
in London, the preparation of a new 
hasis of membership. and so forth. The 
oe has heen changed to British Elec- 
trical and Allied Manufacturers’? Asso- 


By Our London Correspondent. 
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ciation, Incorporated, and F. H. Nalder 
(of Nalder Brothers & Thompson) is 
chairman, with B. Longbottom (Elec- 
tromotors Limited) as vice-chairman. 

The electrical exhibition at Olympia. 
London, promoted under the auspices 
of this Association, as were similar 
shows in 1905 and 1908, at London and 
Manchester, respectively, will still be 
in full swing when these notes appear 
in print. The opening function really 
took place at the Trocadero Restaurant 
on Friday evening, September 22, by 
Nir William Preece, the exhibition pres- 
ident, though the official and formal 
opening was performed on the follow- 
ing day. 

The directors of the Underground 
Electrice Railways Company, of Lon- 
don, report that for the first six 
months of 1911, the net output of elec- 
trie energy of the Lot’s Road power 
station was 69,636,800 kilowatt-hours, 
against 63,627,200 kilowatt-hours in the 
corresponding half year of 1911. The 
eighth Parsons turbine is now in oper- 
ation. 

The Munieipal Tramways Association 
held its annual convention at Glasgow 
on September 27, 28 and 29. J. Dal- 
rymple, the city’s tramway manager, 
delivered the inaugural address, and in 
addition to a couple of papers on gen- 
eral tramway policy, two others of 
technical and special interest were read 
and discussed. One was on the in. 
creasingly interesting subject of tram- 
car meters (prepared by R. G. and J. 
G. Cunliffe. technieal assistants in Man- 
chester Corporation Tramways Depart- 
ment.) the other being a report on 
tramway track, its construction and 
maintenance, This report was pre- 
pared jomtly by representatives of the 
municipal trolley lines of Glasgow, 
Manchester and Leeds. The contribu- 
tion by the Messrs. Cunliffe was from 
the electrieal point of view the subject 
of chief interest, These authors sought 
to show the importance of absolute val- 
ues and the possibilities of obtaining 
them, the seope and accuracy of the 
application of relative values, the be- 
havior of the meters under working 
conditions, and the factors controlling 
their use as a means of reducing the 
consumption of energy. Many experi- 
ments have led to the following con- 


clusions which were placed before the 
meeting : 

(1) The ampere-hour meter can, with 
proper supervision, be made to operate 
with an accuracy of within one per 
cent, and its corrected values may be 
employed for the purpose of placing 
motormen and cars in their correct or- 
der of merit, and when corrected for 
variation of average voltage to the 
volt-hour meter, its readings give the 
true energy consumption. (2) If per- 
centage differences between the results 
of various men are required the cor- 
rected values must be used. (3) The 
watt-hour meter, owing to its greater 
complicity, more fragile construction, 
susceptibility to lightning discharges, 
and greater inaccuracy, is not so de- 
sirable or valuable an instrument as 
is the corrected ampere-hour meter. 
(4) The time-meter, though verv ac- 
curate in its measurement of time, can- 
not be trusted to measure energy with- 
in ten per cent, and, if used at all, 
should only be employed, in conjunc- 
tion with the energy meter, for pur- 
poses of investigation, in which connec- 
tion it is very valuable. (5) The volt- 
hour meter is indispensable for many 
purposes and ought to be emploved on 
all tramway undertakings for the pur- 
pose of measuring average voltages. 
(6) On small undertakings with light 
traffic, approximately equal savings 
may be effected in the driving and in 
the detection of faulty equipments, but, 
as the congestion inereases, the state 
of the equipments becomes of increas-. 
ing importance, more especially as re- 
gards the feeding and distribution sys- 
tem where the losses are a fraction of 
the total energy consumption and do 
not merely affect the consumption of 
individual cars. 

At the annual convention of the In- 
stitute of Metals just concluded at 
Neweastle-on-Tyne, a paper on the 
electrical conductivity and constitution 
of allovs was read bv Dr. Guertler. Ow- 
ing to laek of support the autumn 
meeting of the Iron and Steel Institute, 
which was due to be held in Italy in 
October, has been abandoned, and in- 
stead a more or less formal gathering 
will take place in London. 

Experiments are now being made by 
the General Post Office authorities for 
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supplementing the present telegraph 
cables between England and the Conti- 
nent by means of wireless telegraph 
working from the roof of the London 
Telegraph Department. The engineer- 
in-chief (Major O’Meara) will report 
to the Postmaster General the result of 
the trials before anything of a perma- 
nent nature is done. The trials are not 
limited to Continental working. One 
of the other objects of the present move 
to make immediately available full fa- 
cilities for trying any wireless inven- 
tions and ideas that are submitted. 
Interesting references to the ques- 
tion of obsolesence are made in the re- 
cent reports of the city electrical en- 
gineer of Salford, and of the city tram- 
way Manager and engineer of New- 
castle-on-Tyne. At the former place 
the old boilers ought, in the engineer’s 
Opinion, to give place to water-tube 
boilers, the coal-handling plant should 
be modernized, engine-driven genera- 
tors should be replaced by turbine- 
driven plants of larger capacity, these 
alterations and the addition of a new 
turbo-generator beyond those in sub- 
stitution of engine sets, costing about 
$427,000. A new loan could be raised 
for the new turbine plant but in the 
engineer’s judgment, and also no doubt 
in that of the local government board, 
which has the power to approve or dis- 
approve of large new capital expendi- 
ture, between $360,000 and $370,000 is 
rightly a charge against renewals fund. 
That fund, however, stands at less than 
$100,000. The importance of the 
scheme to the future successful work- 
ing of the undertaking, may be gath- 
ered from the estimate that the above 
outlay of $427,000 would reduce the 
capital expenditure per kilowatt from 
$450 to $270. In regard to the New- 
castle case, the engineer in his referen- 
ces to the tramways power house, says: 
‘The steam and electric plant has been 
efficiently maintained and continues in 
operation free from breakdowns but as 
the plant gets older, there is a tendency 
towards obsolescence, and ample pro- 
vision must be made for this.’ The 
engineer speaks in terms of praise of 
the recently added grease-eliminating 
plant which renders the boilers much 
freer than they used to be from injuri- 
ous deposits, but regrets ‘‘that the plant 
was not installed at an earher date.’’ 
A point worthy of mention in respect 
to this Newcastle system of tramways 
is the benefit that is derived from bat- 
teries which help over the exceptional 


peak load experienced in large cities 
and towns, especially those of an in- 
dustrial character where workmen’s 
traffic on the cars is considerable. At 
Newcastle from this cause the peak 
load during the evenings for a period 
of one hour is double the normal output 
of the station at any other time of the 
day. It is pointed out how heavy a 
plant provision has to be made for 
dealing with this class of traffic which 
has to be carried at a fare so much 
lower than is charged to the ordinary 
passenger. 
ALBERT H. BRIDGE. 
London, September 22, 1911. 


e 


Important Patent Decision on Gas-Pro- 
ducer Operation. 

Judge Brown of the United States 
Cireuit Court of Massachusetts has re- 
centiy handed down an important de- 
cision in favor of the complainant in 
the case of the Combustion Utilities 
Corporation vs. Worcester Gas Light 
Company, fully upholding the validity 
of the Doherty patents, and finds that 
all the claims in suit were infringed. 

Mr. Doherty’s invention entirely 
does away with the use of water and 
steam for regulating the temperature 
of combustion and preventing clinkers, 


thus obviating all the evils attendant 


upon their use, and the invention con- 
sists of a process of employing an in- 
combustible gas, preferably carbon di- 
oxide, mixed with air and introducing 
this draft current to the fuel bed of a 
producer for the purpose of regulating 
the temperature and has for its object 
not only the regulation of combustion 
and prevention of clinkers but also a 
considerable reduction in the amount of 
fuel required to obtain a given result. 

The Doherty apparatus patent was 
also held by the court as having been 
infringed. The patent has to do with 
the means and methods employed to 


regulate the mixture of air and diluent 
gases. 
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Beauty in Public Utilities. 


Mayor Harrison, of Chicago, Ill., has 
appointed a municipal commission to 
advise concerning local improvements 
whose ìnstallation can be given beau- 
tiful effects, and the commission’s at- 
tention will be first directed to trolley 
poles and electric light posts. The com- 
mission includes William Carroll, city 
electrician, and E. B. Ellicott, electri- 
cian for the Sanitary District. 
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“Practical Applied Electricity.” By Da- 
vid Penn Moreton. Chicago: The Reilly & 
Britton Company. Flexible leather, 438 
pages (4% by 7 inches) with 326 illustra- 
tions. Supplied by the ELECTRICAL REVIEW 
PUBLISHING Company for $2. 


This book is very well adapted for 
those who desire a good introduction to 
the most common applications of elec- 
trical science. It is based largely on 
the course of lectures given to evening- 
class students at Armour Institute of 


Technology, at which the author is as- 


sociate professor of electrical engineer- 
ing. The first part of the book is de- 
voted to an exceptionally clear exposi- 
tion of the most important fundamental - 
principles of direct-current and electro- 
magnetic theory which is copiously il- 
lustrated by diagrams and examples. 
Considerable space is given to electric- 
al instruments and methods of measure- 
ment. Naturally direct-current dyna- 
mos and motors are treated -at length, 
not only as regards their principles and 
construction, but also as to their opera- 
tion and care. Other types of dynamo- 
electric machines are described, togeth- 
er with methods of distribution, stor- 
age batteries, electric lamps and illumi- 
nation, and wiring methods and calcu- 
lations. Since the book is not intended 
to be a complete compendium of ap- 
plied electriçity, only two chapters are 
devoted to alternating-current theory 
and machinery. The final chapters in- 
clude methods of resuscitation from 
electric shock and a number of mathe- 
matical, wiring and other tables. The 
printing, binding and illustrations of 
the book are excellent. Its treatment 
and arrangement of topics resembles 
that of a textbook more than that of 8 
popular handbook, such as its form sug- 
gests. This is no detriment, however, 
for through its carefully prepared in- 
dex it can be made to serve both pur- 
poses. By the elimination of all math- 
ematics beyond simple algebra, the 
book has been made of service to those 
who have no advanced training beyond 
good common sense. 
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No Chicago Electric Show for 1912. 

At a recent meeting of the board of 
directors of the Chicago Electrieal 
Trades Exposition Company it was de- 
cided that the customary annual elec- 
trical show be postponed until 1913. 

j eee 

A bronze statute has been erected at 
Poleymeux, in the Rhone Department. 


France, in memory of Ampère. 
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Electrical Notes from Continental Europe. 


Two electric plants have been 
erected within a recent period in the 
eastern part of France, not far from 
the Swiss frontier. One of these, the 
Refrain station, 1s a hydraulic plant of 
50,000 horsepower, while the second 
plant, at Ronchamp, is a steam plant 
furnishing 30,000 horsepower. Both 
these stations work upon extensive 
power networks and can be intercon- 
nected if need be. The Refrain hy- 
draulic plant lies upon the Doubs River 
and contains five turbine sets of the 
3,000-horsepower size at present, fur- 
nishing three-phase current at 5,200 
volts, which is stepped up to 55,000 
volts. A double line runs for twenty- 
five miles to the Etupes substation, 
which serves as a regulating point for 
the power network, and it receives a 
line coming from the Ronchamp steam 
plant. From this point two 50,000-volt 
lines proceed to various substations on 
the network, and in these the voltage 
is lowered to 9,000 volts for local dis- 
tribution, 

The second station is located at the 
Ronchamp Collieries, which lie in the 
region of Belfort. The product from 
the extensive coal fields is all taken up 
by local industries and coke ovens, but 
as there is a great deal of waste prod- 
uct, it was decided to erect an electric 
plant here in order to make use of this. 
At present there are installed three 
Zoelly steam-turbine sets of 2,500- 
horsepower size and a fourth group of 
5,000 horsepower, all of these being of 
French make, Shortly there will be 
added another 5,000-horsepower unit. 
Steam is furnished by two batteries of 
ten boilers, half of which are fitted 
with automatic stokers. The fuel is a 
mixture of waste products and good 
coal. The Zoelly turbines are coupled 
to three-phase, 5,000-volt alternators, a 
hank of transformers stepping the volt- 
age up to 30,000. One of the power 
lines runs to Belfort and others cover 
the neighboring regions. There are 
Seven substations on these power lines, 
which lower the voltage to 5,000 volts 
Structural iron poles are used for the 
30,000-volt lines and wood poles for the 
»,000-volt wires. Current is used in 
Belfort and in many smaller places, 
and also for the large industrial plants 
1n the region. 


By Our Paris Correspondent. 


The use of peat briquets in gas pro- 
ducers is being discussed among en- 
gineers in various parts of Europe. 
Successful results in the way of run- 
ning moderate-sized electric plants by 
the use of gas engines working on pro- 
ducer gas were obtained by the Korting 
firm, gas-engine builders, of Hanover, 
Germany. A plant of this kind was 
installed in Sweden for lighting the 
town of Sredala, using a four-cycle gas 
engine coupled to a 3,000-volt alter- 
nator. It is found that the gas pro- 
ducer works on 2.1 pounds of peat per 
horsepower-hour. Peat is procured 
near by and is taken out by an electric 
excavator. After drying for two weeks 
in the air it is made up into briquets. 
and these are broken up into small 
Pieces to be used for firing the gas 
producer. The present electric plant 
has two gas-engine groups of 150-horse- 
power size. More recently the same 
company erected a larger station at 
Visby, in the Gotland Island. It con- 
tains six gas producers and engines of 
250-horsepower size, and in this and 
the preceding plant the producers can 
be fed with peat containing as much 
as thirty or forty per cent of water. 

The Austrian Government is engaged 
upon an extensive project in order to 
secure hydraulic power from the Dan- 
ube, and it is proposed to erect two 
hydraulic plants on different parts of 
the stream which will produce a total 
of 100,000 horsepower and over. The 
Danube will be used between Press- 
burg and Raab, and the first plant, of 
about 40,000-horsepower capacity, will 
serve to produce current for the elec- 
trie lighting mains of Pressburg, 
which is one of the large centers of 
this region, and also for feeding a 
power-line network for the supply of 
manufacturing industries. At Zengg, 
in Croatia, will be erected the second 
and larger station, reckoned at 60,000 
to 80,000 horsepower, and it will be 
run upon a network for the use of the 
town of Fiume and the Adriatic Coast 
region. 

Among recent electric station or 
traction projects in Germany we may 
mention an electric road of short 
length which runs up the slope of the 
Merker at Baden-Baden. Connected to 
it is a level section of road of short 


length. Another new electric line is to 
be constructed by the Siemens-Schuck- 
ert firm from Bonn and the suburban 
town of Godesberg. A twenty-five- 
mile electric railroad is to run from 
Breslau to the Zobten mountain region, 
and it is intended to run express trains 
upon it. A suburban electric road is 
to be built from Dusseldorf to the town 
of Vohwinkel. The railroad, which 
is now in construction in the region 
of Cologne, will be equipped for elec- 
tric traction. This line is known as 
the Vorgebirgsbahn and it connects 
with the Cologne-Bonn Railroad. A 
recent project is an electrically oper- 
ated cable line running upon the Lilien- 
stein heights, and a current supply will 
be taken from the Elbthal central sta- 
tion. Among electric plants, we note 
the new station at Glauchau, Saxony. 


It is to supply the town mains in 


connection with the already existing 
station. At Nuremberg there will be 
erected an electric plant known as the 
Mittelfranken station, and it will serve 
a large power network. The Siemens- 
Schuckert firm is to carry out the con- 
struction. An extensive station is also 
being erected at Coblentz to supply a 
number of power lines. 

Outside of the wireless coast stations 
belonging to the Navy Department, the 
French telegraph service is operating 
five stations for the use of the public, 
two of which are on the English Chan- 
nel and three in the Mediterranean re- 
gion near Marseilles or Algiers. The 
station of Porquerolles, which was 
erected in 1904 by the Navy Depart- 
ment, will soon be replaced by a new 
and more powerful post’ at Cros de 
Cagnes, near Nice. In addition to 
these, a new plant is being built on the 
Atlantic Coast at Bouscat, near Bor- 
deaux, and a seventh post on the Chan- 
nel at Havre is planned for the com- 
ing period, and it will no doubt be 
opened in 1913. Since the internationa] 
rules were laid down at the Berlin Con- 
gress of last year the coast stations 
have been carrying an increased traffic. 
and the figures show that from May 15, 
1910, to March 1, 1911, there were han- 
dled 8,768 wireless messages of a total 
of 96,763 words. The Ouessant post. on 
the Channel, and the Saintes Maries 
post, on the Mediterranean, carried the 
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greater part of these wireless messages. 

One of the newest trackless-trolley 
lines runs from Alba to Bavolo, in 
Italy, this line being about ten miles in 
length, with seven-per-cent gradients. 
The overhead line consists of two 
fifty-square-millimeter wires and upon 
it runs a trolley made up of four rub- 
bing contacts carried on the end of a 
flexible rod, this latter being mounted 
upon the car. The present cars are 
fitted with two direct-current, sixteen- 
horsepower motors running on 600 
volts at 1,200 revolutions per minute. 
Such cars weigh about four tons empty 
or six tons when fully loaded with 
thirty persons. Current comes from a 
three-phase hydraulic plant, and in the 
station is installed a special rotary 
group supplying the trackless-trolley 
line. A steam plant also serves as a 
standby. ` 

The Southern Railroad Company is 
engaged upon plans for an extensive 
electric railroad system in the Pyrenees 
region of France. In addition to sev- 
eral lines which are now in operation, 
there are to be built many sections of 
line from twenty to sixty miles length 
which will cover different parts of the 
mountain region, The total length of 
roads included in the project is about 
300 miles, divided among twelve or 
more lines. The single-phase system 
will be used, at fifteen cycles, and the 
electric plants will supply power lines 
working at 55,000 volts. Substations 
are to lower this to 12,000 volts, which 
is the standard adopted for the trolley 
wires. The locomotives, however, will 
earry transformers, so as to reduce this 
voltage to 285 volts for use on the mo- 
tors. Two types of locomotive are de- 
signed, and one of these is fitted with 
four single-phase motors of 125-horse- 
power size. 

Water power is abundant in the 
mountain region, and a number of 
lakes can be utilized as natural reser- 
voirs, in some cases building dams and 
other hydraulic work so as to increase 
the surface and capacity. The electric 
road which is now running between 
Villefranche and Bourg Madame uses 
eurrent from the Cassagne hydrauhie 
plant, which is fed from Bouillouses 
Lake, and the surface of the reservoir 
is increased by a dam fifty feet in 
height. This plant now furnishes 5,000 
horsepower. Another station, the Porté 
plant, uses water from TLanoux Lake, 
which is the largest in the Pyrenees 
region, Several new plants of large 
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size are to be built in order to carry 
out the above project, and one of the 
largest of these is the Sousoneou sta- 
tion. A dam 100 feet high and 400 
feet long, built across the valley, will 
form an artificial lake which pro- 
vides a 2,300-foot head of water, and 
the turbine plant will-be laid out for 
20,000 horsepower in the first place. 
Another hydraulic plant at Soulom will 
make use of two different falls and 
will produce 25,000 horsepower. 

A suspended-cable electric line from 
Chamonix up the side of Mont Blane 
to the Aiguille de Midi peak has been 
lately installed by a Milan firm, Ceretti 
& Tanfani, and it is attracting con- 
siderable attention, as such suspended 
systems are few in number. In the 
present one the carrying cable is sus- 
pended from a series of high structural 
iron towers, and upon it runs a car- 
riage with four rollers. From this is 
hung the small passenger car and the 
carriage is drawn along by a separate 
cable which serves for the traction and 
runs upon drums at each end of the 
line. The drum at one end is driven 
by a 150-horsepower electric motor. In 
general about fifty horsepower is re- 
quired to draw the car, with a maxi- 
mum of ninety horsepower. The linear 
speed is ten feet per second. 

A number of steam railroads in the 
region of Brescia, Italy, have been con- 
nected so as to form a common system 
and are now changed over to electric 
traction. These lines run to the local- 
ities of Salo, Toscolona and others. 
Current comes from neighboring hy- 
draulic plants, and two substations are 
erected for the railroads. One of these 
is located at Brescia and contains two 
230-kilowatt motor-generator sets with 
synchronous motors running on 3,000 
volts and forty-two cycles. The motors 
drive 1,200-volt railway generators 
which work in connection with a stor- 
age battery. Each substation runs two 
feeders for the railroad line, and this 
latter is divided into four sections. The 
trolley wire is operated at 600 volts 
and cars carrving two or four motors 
are used. 

Hydraulic power is to be used for 
the electric supply of Constantinople. 
according to the present project, in ad- 
dition to the already existing steam 
plants. The Sakania River, lving at 
eighty miles distance, is to be used, 
and two separate turbine stations will 
be erected. The upper station can be 
called upon for 15,000 horsepower for 
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3,000 hours annual use, with a max- 
imum of 40,000 horsepower, using a | 
180-foot head of water. About 8,000- | 

horsepower on the average can be se- 
cured from the second station, with 
120-foot head of water. Should an in- 
crease be desired, there is additional 


power available in the upper part of 
the stream. 


| A. De Corrcey. 
Paris, September 19, 1911. 
e So eee 
Electric Power Development from Bos- 
ton’s Water Supply. 

The city of Boston and the cluster 
of Massachusetts cities and towns con- 
tiguous to it have earned the distinc- 
tion of developing hydroelectric power 
in connection with their water-supply 
system. The Metropolitan Water and 
Sewerage Board has established the 
Wachusett reservoir, with a capacity 
of over sixty-eight million gallons, by 
damming the south branch of the 
Nashua River near Clinton, thirty-five 
miles west of Boston. The head of the 
reservoir is 395 feet above Boston; this 
was regarded as 100 feet more than 
necessary or desirable. It was, there- 
fore, decided to utilize the excess 100 
feet of head for the generation of elec- 
tricity. Authority was granted the 
Metropolitan Board to provide for such 
development, which was done in a pre- 
liminary manner when the dam, dikes 
and aqueduct were built. a few years 
ago. l 

The hydroelectric equipment was ìn- 
stalled this year. It comprises four 
horizontal-shaft turbines running at 
400 revolutions per minute and each 
direct-connected to a 1.000-kilovolt- 


. ampere sixty-cycle, three-phase, 13,800- 


volt generator. There are also two ex- 
citers averaging 100 horsepower each. 
The entire energy is sold to the Con- 
necticut River Transmission Company 
at 0.53 cent per kilowatt-hour. The 
equipment of the plant has cost about 
$125,000. It is expected that about 
$25,000 will be realized annually from 
the sale of electrical energy to the 
Connecticut company, so that the plant 
will have paid for itself during the 
five-vear term of the present contract 
with this company. 
OE 
Over 2,000-Foot Head. 

A hydroelectric plant which is to be 
constructed for the municipality of 
Penticton, B. C., will operate under 4 
static head of 2.115 feet, the effective: 
head being computed as 2.045 feet. 
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VEHICLE-BATTERY PRACTICE IN 
CENTRAL-STATION COM. 
PANIES.’ 


BY S. C. HARRIS. 


Central-station companies’ methods 
of operating lead batteries only will 
be treated of in this paper. Only those 
features of battery practice will be 
presented which are of importance in 
producing the best results in the oper- 
ation and life of the batteries, and spe- 
cial reference will be made to the need 
of more uniform practices. 

If the highest efficiency of the elec- 
tric vehicle is to be obtained, a deter- 
mined effort must be made to secure 
standard methods both in the construc- 
tion and operation of vehicle batteries. 

When the electric vehicle attains to 
the fullest measure of usefulness of 
which it is capable. and when battery 
exchange stations are located at con- 
venient points for all users of battery 
power, it will be necessary that the bat- 
tery compartment of the various de- 
signs of the same capacity of vehicle 
shall be similarly located and of sim- 
ilar shape so that a standard battery 
may be used. The location of the bat- 
tery compartment should be such that 
the least possible time is consumed in 
changing batteries. At the present 
time, in central-station garages where 
several makes of vehicles are used, it 
is necessary to have spare batteries for 
each make of the same capacity because 
the battery compartments are not of 
similar dimensions, and in some cases 
the arrangement is such that the load 
must be removed before the battery can 
be changed. Differences in design of 
this nature seem unnecessary and cause 
confusion and a waste of time in chang- 
ing batteries, Take, aS an example, a 
wagon that can do, ordinarily, forty- 
five miles on average roads; after hav- 
ing done twenty-five miles the order 
comes in for the same wagon to make 
twenty-five miles more, probably on 
hilly roads, to deliver some merchan- 
dise within a specified time. There 18 
not time to boost sufficiently to insure 

1 A paper read before the second annual 


convention of the Electric Vehicle Association 
of America, New York, October 10. . 


C) Gentral-Station Practice 


a return trip to the garage and the bat- 
tery must be changed. A half hour or 
more is required with some designs of 
vehicles to make a change of batteries, 
which, if more conveniently arranged, 
could be done in five to ten minutes. All 
battery compartments should be ar- 
ranged so that all the cells are easily 
accessible for inspection, cleaning and 
watering, otherwise the batteries wi!! 
not receive as careful attention as they 
need to prevent the jars from burning 
and developing leaks, which are liable 
to make the vehicle inoperative. It has 
heen remarked that some designers have 
forgotten that there was a battery t 
go into the vehicle until after it was 
built and then, of course, it was neces- 
sary to find a place for it. As the bat- 
tery is of as great importance as any 
other part of the mechanism, it should 
recelve as much consideration by the 
designer. 

The construction of the battery itself 
needs some standardization. There are 
different styles of straps, each of which 
has its sponsors, while in reality any 


‘one of those at present in use is satis- 


factory. The sediment space in the rub- 
ber jar varies from one inch to three 
inches. Some claim that three-inch 
sediment space would be all right if the 
wooden separators did not need renew- 
ing before the positive plates, but that 
they find it better to change separators, 
therefore a one and three-fourth-inch 
space is sufficient and a saving of space 
and of cost of jar is made. One glance 
at the stock of rubber jars that is kept 
by some central-station garages, where 
different makes of vehicles are used, 
will convince anyone of the desirability 
for standards in rubber jars. 

In the construction of the element, 
the development of the ‘‘iron-clad”’ cell 
marks a distinct advance toward per- 
fection in the vehicle battery. With 
improved protection of both the posi- 
tive and negative plates, lead batter- 
ics will require the minimum amovnt of 
attention in operation, and indications 
oint to the probability of an increase 
in «capacity equalling in energy output 
per unit of weight, but requiring less 
space than the present nickel battery. 

There are at present two ways of as- 
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sembling the cells in the trays; one 
where all the cells of the battery are 
vut into one tray, and the other where 
the cells are put into several trays. 
When the former method is used a hy- 
draulic lift is required to handle the 
battery and in crowded garages it is 
very inconvenient at times to have the 
vehicle run onto the lift when the bat- 
tery needs attention and should be 
changed. As a result, the battery does 
not get as frequent inspections as it 
should. With this method of construc- 
tion considerable burning of rubber 
jars has occurred, because the voltage 
between adjacent rows of cells is usu- 
ally high. Unless the tray is very 
rigid, jar breakage will also result from 
the twisting of the tray, and the num- 
ber of jars that must be replaced as 
compared with the sectional batteries 
is enough greater to overbalance the 
advantages, if any, gained in handling 
the single-tray battery. Not only 
should the cost of rubber jars be con- 
sidered in comparing the two kinds of 
construction, but the more important 
factor of service while on the road. Ev- 
ery leak in a rubber jar where the eir- 
cuit is broken means delay and repair 
work on the street, and is especially ob- 
jectionable when the load must be re- 
moved to get at the battery. 

In the operation of vehicle batteries 
by central-station garages there is a 
lack of uniformity in methods. It has 
been said that the central-station com- 
panies should be educators in this field, 
but before this position is taken it 
should be the endeavor of each com- 
pany to determine first if the methods 
practiced in its garage are productive 
of the best results. The only way to 
procure the best method is to make 
comparisons of the practices and re- 
sults of all the central-station compan- 
les. The writer has collected some da- 
ta from several of the larger com- 
panies through a list of questions an- 
swered by them. From this data it is 
evident that most of the companies do 
not keep sufficient records of details to 
be ready to give information that may 
be desired by a prospective customer, 
and certainly not enough to be of use 
in making comparisons with the records 
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of other companies. Some companies 
have the wattmeters on the charging 
board connected between the rheostat 
and line, while others have the watt- 
meter between the battery and rheo- 
stat, so that in reading the watthours 
of charging energy some include the 
rheostat losses and others do not. This, 
in some cases, would make a difference 


of as much as twenty per cent in the 
efficiency cf charge. 

The following are some replies re- 
ceived from the different companies in 
answer to the question asking for the 


method used by them in charging ve- 
hicle batteries: 


(A) Battery voltage taken by a curve- 
drawing instrument; battery taken off 
charge when voltage stops rising during a 
period of one-half hour. 

(B) Charge at normal rate until each 
cell averages 2.55 volts, then reduce to fin- 
ish rate and continue until two readings of 
voltage alike are obtained; readings taken 
every half hour. 

(C) We charge our batteries at a rate of 
four amperes per positive plate in winter 
and three and one-half amperes in sum- 
mer until the voltage is up to its maximum 
and remains there for half an hour without 
rising, when it is cut down to the forming 
rate and left for a few hours in winter and 
about one hour in summer. 

(D) We charge each battery according 
to the rates of the makers, at the same 
time using our best judgment. We dis- 
continue the charge when the voltage stops 
rising. 

(E) We charge at the normal rate and 
put in ten per cent more charge than dis- 
charge by wattmeter readings. 


(F) We charge by Sangamo meter and 
automatic circuit-breaker. 


The following are the practices of 
the different companies for overcharg- 
ing batteries: 


(A) We overcharge at the one-quarter 
rate when gravity is low, and continue until 
the gravity stops rising. 

(B) We overcharge once a week, as a 
rule, for three hours at the finish rate, ob- 
serving the gravity of the pilot cell every 
thirty minutes, and also the gassing. 

(C) Once in two weeks the batteries are 
taken from the vehicles when an over- 
charge is given, which is discontinued at a 
given time after the voltage and gravity 
show no further rise. 

(D) Our general rule is to overcharge 
once a week, but it is a rather difficult mat- 
ter to set down a rule for overcharging, a3 
the batteries when new will give 2.5 volts 
per cell at the forming rate at a normal tem- 
perature, but when the negative becomes old 
they cannot be brought back to their orig- 
inal negative voltage on one overcharge no 
matter how long continued, but require sev- 
eral charges and discharges to accomplish 
this end. 

(E) We give an overcharge of fifteen per 
cent about every twelfth or fourteenth 
charge, according to the amount of work the 
vehicle is doing. 

‘F) We give a ten-per-cent overcharge 
once a week, when all cels gas freely. 

(G) We give a daily overcharge of fif- 
teen per cent according to the Sangamo me 
ter and an overcharge once a month to 
whatever extent is shown by the monthly 
test of the battery to be necessary. 

(Hy) We give each battery a twenty per 
cent overcharge on Sundays, that is, twenty 


yer cent more than was discharged on Sat- 


urdav. 


It would be gratifying to know that 
all of the above practices in charging 
and overcharging produce good results 
in the life of both positive and negative 
plates, but the data received on the life 
of plates are not sufficient to determine 
whether one is better than another. 
What is wanted is data to allow of de- 
termining the one best method, and.to 
standardize that method. 


The following data have been re- 
ceived on the life of plates: 


(A) Our batteries have lasted anywhere 
from eight months to three years. The 
mileage life in commercial trucks is from 
5,000 to 10,000 miles, and on pleasure vehi- 
cles from 8,000 to 12,000 miles. 


(B) We have made no renewals yet, but 
our batteries have already done from 400 to 
480 days’ actual service, and are approach- 
ing the 10,000-mile mark. The batteries are 
charged alternate nights and sufficiently 


boosted during the day to get capacity for 
the day’s work. 


(C) Days and mileage life of batteries 


discarded in the five months from January 
1 to June 1, 1911: 


Positive Plates 
of 
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there is a decided difference of opinion. 
Some claim that it is not neces- 
sary to seal the covers, and that 
there is an advantage in being able to 
raise the cover to inspect the gassing 
of the cells; others claim that sealing 
and nippling prevent foreign materials 
from getting into the cells and reduce 
the amount of escaping gas during 
charge, thereby increasing the life of 
both the rubber jars and the trays, be- 
cause they are free from dampness. 
For ascertaining the condition of the 
battery while in service in the vehicle 
or when charging, an ampere-hour me- 
ter is being extensively used. When 
the battery delivers its rated capacity 
and the vehicle develops no extra fric- 
‘ion the indications given by this meter 
are of value in warning the driver when 
the battery is near the limit of its ca- 
pacity. This is probably the most val- 
uable feature the meter possesses that 


Negative Plates 
Type of Vehicle Average of Average 
Batteries Days les Batteries Days iles 
Pleasure 3 335 7,310 ive ee i Sr 
1,000 1b 2 253 7,962 Sie aw aga 
1,000 1b 11 349 6,510 3 597 10,427 
2,000 1b 1 349 8,854 ean O OOO eah 
2,000 1b 4 397 7,716 1 614 11,741 
6,000 1b. 1 356 4,161 : aas O I OAs 
6,000 1b. 2 336 4,027 ea Boake eit 
10,000 1b. 1 337 5,019 Seo O 
10,000 1b. 2 342 3,670 Pe 
(D) 
1,000 Ib. ike 232 3,891 Sa ease 
2,000 lb. z$ 226 3,640 a 


The life in days of the various bat- 
teries given in the above table does not 
represent the number of days that the 
batteries were in commission, but the 
number of days that the batteries were 
used in the vehicle. It is the general 
belief that the miles life a battery will 
give (other things being equal) depends 
upon how many miles are done on each 
charge, therefore it would be unfair to 
compare the results in miles obtained 
by the different companies, as the 
routes laid out for the different kinds 
of service do not in many cases require 
the vehicle to do near its full mileage. 
The best way to compare the results in 
the life of plates is by records of the 
number of full charges given the bat- 
teries, and until a uniform method for 
keeping this data by the central-station 
garages is adopted little can be done 
towards determining which are the best 
practices in operating our vehicle bat- 
teries. 

Opinions are about equally divided 
as to the advisability of sealing the rub- 
ber jars of all the different sizes of bat- 
teries. Batteries for pleasure cars 


without a doubt should have the covers 


sealed, but for commercial vehicles 


is not taken care of by other means. 
When the battery has not its rated ca- 
pacity or the vehicle takes more cur- 
rent per mile than ordinarily, then the 
use of this meter as a guide for the 
driver may be misleading. This ap- 
plies principally to vehicles covering 
routes that require nearly the full ca- 
pacity of the battery. For this class 
of service, when the conditions in the 
vehicle and battery are normal, the use 
of the ampere-hour meter may be jus- 
tifiable; but for vehicles that do not 
have to do near the mileage of which 
they are capable, and consequently do 
not discharge the battery near to the 
limit of its capacity, the ampere-hour 
meter seems an unnecessary expense. 
especially where other meters are used 
to indicate a full charge of the battery. 
There are many vehicles operating at 
the present time without ampere-hour 
meters and the results obtained are sat- 
isfactory ; in this connection, however. 
it should be stated that the drivers be- 
come so well acquainted with their 
machines that from the decrease in 
speed they can judge accurately enough 


the amount of capacity, remaining 1N 
the battery. 
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The ampere-hour meter does not in- 
dicate the condition of the battery, but 
indicates only the amount of charge or 
discharge, and may mislead the switch- 
board attendant into believing that his 
battery is fully charged, when, in real- 
ity, considerable more charge is neces- 
sary. The efficiency of the battery va- 
ries according to the amount of dis- 
charge; consequently, when the meter 
is set to a percentage that will give a 
full charge under ordinary conditions, 
this same setting under extraordinary 
conditions when the battery is com- 
pletely discharged or probably overdis- 
charged will not give sufficient charge 
to properly charge the battery. Where 
a firm has a large number of vehicles 
and a competent man is employed to 
care for the batteries this objectionable 
feature would be overcome, but where 
one or two machines are operated by 
the stable man, bad results may be ob- 
tained if the meter only be used to in- 
dicate a full charge. In such cases it 
is the practice to disregard the meter 
for charges following overdischarges, 
and also for regular overcharges. 

The purpose of this paper is to call 
the attention of those operating electric 
vehicles to facts which, if properly con- 
sidered, may lead to greater endeavor 
to secure uniform practices in the con- 
struction and operation of vehicle bat- 
teries. A difference of 100 per cent in 
the miles life of batteries doing prac- 
tically the same kind of service is sure- 
ly worth investigating to find the cause. 
The cause may be improper operation, 
or it may be poor plate manufacture, 
but if no combined effort is made to 
find the fault, the remedy may not be 
found. 

In conclusion, the writer wishes to 
express his belief that a committee of 
this Association composed of members 
from various concerns using electric 
vehicles, whose duty it would be to in- 
vestigate battery practice and suggest 
standards, would accomplish results 
which would increase the efficiency of 
the electric vehicle. 

— ee 
Boston Edison Buys Land. 

The Edison Electric Illuminating 
'Company of Boston has purchased a 
tract of about ten acres of land, and 
proposes to erect buildings costing 
about $500,000, to take care of the 
growing needs of the construction and 
operating departments. It is proposed 
to erect on the property just acquired 
a complete service depot, which will 
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include stable, garage, machine shop, 
store rooms of various kinds and gen- 
eral construction and operating offices 
for the departments having to do with 
this class of work. 

Part of the new property will be laid 
out for tennis courts, baseball diamond, 
etc., for the use of employees. The li- 
brary which the company maintains at 
Boylston Street will be removed to the 


‘newly acquired land. 


eoe 


Low-Pressure Turbine Test. 

Recently an economy-guarantee test 
was made on the 600-kilowatt Westing- 
house low-pressure turbogenerator at 
the woolen mills of the Peace Dale 
Manufacturing Company, Peace Dale, 
R. I. A brief summary of the tests is 
given in the accompanying table and 
it should be noted that the tests were 
made at two loads, as it was incon- 
venient to make trials at greater loads 
and these were considered sufficient to 
show the ability of the turbine to meet 
the requirements. The turbine ful- 
filled the guarantee in every respect. 

The live-steam line from the boilers 
has two branches, one leading to an 
800-horsepower simple condensing en- 
gine and the other running to the low- 
pressure turbine through a high-pres- 
sure throttle valve, while, of course, the 
exhaust of the engine connects to the 
low-pressure turbine. 

For the purpose of measuring the 
steam consumption, the method fol- 
lowed was to blank off the connection 
between the main exhaust pipe and the 
turbine and supply it with live steam 
through the high-pressure throttle 
valve, the speed being controlled by 
the high-pressure governor. This 
course was adopted so as to employ a 
system of orifice measurement for de- 
termining the quantity consumed and 
to furnish steam in a dry state. Orifice 
measurement provided the simplest 
and most accurate method that could 
be applied to the case in hand. 

Two orifices were employed, one con- 
taining four 1.25-inch holes and the 
other one 1.25-inch hole. The former 
was placed in the six-inch pipe supply- 
ing both the low-pressure turbine and 
the circulating condenser turbine, and 
the latter in the three-inch line sup- 
plying the circulating condenser tur- 
bine alone. These orifices were cali- 
brated in place by drawing through 
each of them certain measured quan- 
tities of steam and noting the attend- 
ing pressure drop, thereby obtaining 
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data from which to compute the result 
sought. The steam used for the calibra- 
tion was measured by discharging it 
into the atmosphere through a number 
of half-inch orifices and observing the 
pressure above the orifices, this being 
referred to the calibration of a single 
one of the same at various pressures 
obtained by condensing the steam in a 
tank of water set on platform scales 
and weighing it. The quantity of steam 
consumed by the low-pressure turbine 
was found by subtracting that meas- 
ured through the one-hole orifice from 
the total quantity measured through 
the four-hole orifice. 

The tests were made by George H. 
Barrus, with the assistance of Lock- 
wood, Greene & Company. 


TEST OF 600-KILOWATT WESTINGHOUSE 
LOW-PRESSURE TURBOGENERATOR. 


Load in kilowatts............. 472 302 
Percentage of full load....... 79 60 
Throttle pressure, absolute, 

pounds .......ssessesseesssos 13.0 8.7 
Inlet pressure, absolute, 

DOUNAS 2555.65 Asaesieerece ess 12.5 8.4 
Throttle temperature of steam 273 269.5 
Inlet temperature of steam.. 263 261 
Normal temperature of satur- 

ated steam at inlet pressure 204 185 
Superheating at inlet......... 69 76 
Vaccum in exhaust pipe by 

mercury gauge, inches...... 28.3 28.5 
Barometric pressure, inches.. 29.55 29.53 
Revolutions per minute....... 3,600 3,600 
Net steam per hour to tur- 

bine, pounds ............... 14,468 11,192 


POURS. é da ew Sh oh wks eae eee 30.6 37.0 
—__—_~9--@ 


) 
Utilization of Peat. 

In collaboration with Professor 
Frank, of Charlottenburg, Dr. Caro 
has discovered a method for the eco- 
nomic utilization of peat which avoids 
former mistakes. The generators con- 
sist of shaft-like ovens, where the burn- 
ing of the peat is conducted in a way 
admitting limited quantities of air. 
Thus, a dry peat in pieces can be treat- 
ed, and produces a gas strongly im- 
pregnated with tar fumes, which gas, 
after purification from tar, will furnish 
a useful heating and power gas. The 
inventor found that if the gasification 
18 properly conducted, peat containing 
as much as sixty per cent of water 
could be used. 

This process permits the manufac- 
ture of a good heating gas during the 
entire year, and it can be used in con- 
nection with the generation of electric- 
ity. Another result of the discovery 
is the extraction of nitrogen by this 
process, eighty-five per cent of this ele- 
ment contained in the peat being re- 
covered therefrom. This nitrogen can 
be converted into ammonia by the in- 
troduction of steam. The method ad- 
mits of the production of ammonium 
sulphate, and thus furnishes agricul- 
ture with a valuable fertilizer. 


Sr 
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INTRODUCING ORNAMENTAL 


STREET LIGHTING IN PEORIA, 
ILL. 


BY T. P. PINCKARD. 


Before telling you how we got it, let 
us first tell you what we have, and you 
will then better understand what our 
problem was and how we solved it. 

Our ornamental street-lighting sys- 
tem in Peoria, is installed in the heart 
of the retail district, on a straight, wide 
street of fairly even grade, that was 
formerly very well lighted by series 
arc lamps, two unbroken lines of flat- 
rate window lighting and a multitude 
of flat-rate signs and some outline 
lighting, all of which remains except- 
ing the are system. It extends straight 
away for five solid blocks, without a 
break, on each side of the street, and 


consists of sixty-four Flour City Or- 


namental Iron Works five-light cast- 
iron posts, bolted to concrete founda- 
tions and arranged twelve posts to the 
block, six posts on each side of the 
street in each block, all equally spaced 
seventy-two feet apart. This spacing 
is very satisfactory, and places the cor- 
ner posts on the property line and not 
at the very corner on the curb. line of 
the intersecting streets. Each post is 
equipped with four sixty-watt and one 
100-watt, 105-volt, multiple tungsten 
wire-type lamps in a vertical upright 
position, burning every night in the 


= year from dusk to midnight and from 


dusk to dawn, respectively. The con- 
trol is effected in each block separate- 


ly, if necessary, by electrically opera- 


ted solenoid switches, the cireuit for 
which is manually operated from the 
station two blocks away. The glass- 
ware consists of twelve-inch and six- 
teen-inch Alba globes, Alba glass add- 
ing much to the general appearance of 
this system, especially in the daytime. 
The entire three-wire, 105-210-volt 
cable system on both sides of the street 
is drawn into fiber conduit laid in con- 
erete under a new curb which was hbe- 
ing placed at the time the lighting sys- 
tem was being installed, and at abont 
the center of each block is connected 
underground to the manhole in that 
block of our underground general dis- 
tribution system, for in this district 
there are no overhead wires and. no 
other poles than the wires and poles of 
the street railway system. 


The complete ornamental lighting 
system as described above was installed 
at the expense of the benefiting proper- 
ty owners and ground-floor tenants, at. 
the rate of $2.20 per property front 
foot, the proportion of this cost that the 
property owner and his tenant should 
pay for the frontage involved being left 
to them to decide, and in some few 
eases the tenant paid the full amount. 
Under contract with the city, the 
Peoria Gas & Electric Company fur- 
nishes current for and maintains the 
entire system at a flat rate of $50 per 
post per year. 

All of the above sounds very simple 
and easy indeed, and so it is as an en- 
gineering proposition, but even regard- 
ing that feature, it is well to secure 
ideas before laying out your plans. 
However, it is the business-getting side 
of the question that we wish to re- 
hearse for you, so please permit our 
recital of an experience earned, but 
hardly deserved, and do not forget that 
our systematic minds planned, even as 
yours will, a straight, broad course to 
the object of our desires. That we 
successfully achieved our object is not 
so much because of our scheme of oper- 
ation, but more because of persistent 
effort, inspired by the confidence that 
we could accomplish anything that had 
been accomplished anywhere else, and 
do it even a little bit better. 

Peoria, with a population of nearly 
10,000, is the second largest city in Illi- 
nois, and is a wide-awake and hustling 
community, but its merchants and prop- 
erty owners were slow to become inte*- 
ested, and were much slower to adopt 
a universally beneficial public improve- 
ment such as the lighting svstem in 
question, the cost of which, probably 
for both installation and maintenance, 
would have to be provided by them. 
This condition will be found every- 
where and is hard to overcome. It 
would be very fortunate if the mer- 
chants would take the initial step in 
the matter, thus to some extent quiet- 
ing the thought sure to arise in the 
minds of many of them that the whole 
proposition was a scheme of the elee- 
tric company and would be a souree of 
ereat revenue for it. But rather than 
Wait any considerable period for the 
merchants to take the initiative, it is 
well to begin some aetivity that will 


father the desire and bring the ques- 


tion to their attention. There are. no 


doubt, many ways of doing this, and 
our way succeeded in Peoria. 

About two years ago we induced one 
of our prominent merchants to install 
three five-light posts in front of his 
building, and it was not long until a 
competing merchant followed the lead 


- and installed similar posts, and soon 


other merchants inquired as to the cost 
of similar equipment. The number of 
these inquiries convinced us that the 
iron which we had placed in the fire 
was at last hot enough to strike, so we 
attended a meeting of the Association 
of Retail Merchants with a complete 
layout and costs of an extensive system 
of ornamental lighting, suggesting to 
them the advantage their Association 
had, as a body organized to further 
their own interests, in getting behind 
the proposition to improve the retail 
district in a way that would reflect 
great credit upon the Association and 
at the same time bring more of the 
general public often into the shopping 
district, a result that could be accom- 
plished in no other way at such small 
eost to each merchant. We were never 
pessimistic, but the outburst of such 
enthusiasm as was shown at that meet- 
ing was hardly expected, and when we 
came into town the next morning we 
were almost surprised that the system 
was not already installed—we were 
dreaming a vear or more into the fu- 
ture, and during that year we learned 
a lot that we had not before known of 
human nature and the specie property- 
owner-with-a-long-lease-tenant. The 
merchants on the street selected as the 
future bright way were not slow to be- 
come organized into committees to han- 
dle the work necessary to accomplish 
the matter, such as securing a resolu- 
tion from the City Council providing 
maintenance, deciding upon the style, 
number, the location of posts, and se- 
curing signatures to frontage contracts. 
Judging from the time it took to do all 
of these things, there is not an easy 
job mentioned in the above list, and the 
various  committeemen soon found 
themselves reporting nothing but pro- 
gress and doing little else than report- 
ing, and even the formality of render- 
ing a report was soon neglected. 
There was no need for haste on any 
part of the plans until the frontage had 
been signed up, and many of the fron- 
tage signatures were mjghty hard to 
obtain. It was arranged that the work 
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of securing frontage signatures should 
be handled by a committee of three 
men on each side of the street in each 
block, and in this way most of the sig- 
natures easy to obtain were secured, 
but the conditions were the same as 
you have, or will find in your own or 
any other city—unsettled estates, long 
leases, with the tenant or the owner 
unwilling to improve the property 
beyond absolute necessity, owners 
living or traveling out of touch with 
the situation and not within reach of 
personal argument. All of these con- 
ditions delayed matters to such an ex- 
tent that most of the committeemen 
lost interest and practically gave up 
the scheme as impossible, and indeed it 
seemed almost so to us, but a few en- 
thusiasts, vou will find them in every 
community, never gave up hope, though 
a year’s effort seemed to have produced 
absolutely nothing. 

During all of this time we. for the 
company, remained very much in the 
background, but personally kept in 
touch with the situation and gave en- 
eouragement wherever we could. This 
was the condition of things when one 
day we were informed that a new pave- 
ment and new curbing that had been 
delayed for some time, was to be placed 
on the street and that work was to 
start within two weeks. It was dis- 
couraging news, for the conduit must 
be layed ahead of the new pavement or 
the entire lighting scheme would be 
blocked for years, and we realized that 
in less than two weeks we must ac- 
complish more than had been done 
within the previous fifty weeks. At this 
juncture we got in the game openly 
and rounded up the few real live ones 
among the former committeemen, and 
with them made personal appeal to 
the anti-improvement property holders 
and merchants. The same energy, if 
so applied, would have sold all the land 
in the Sahara Desert, but the net result 
was that we had over ninety per cent 
of the total frontage signed, sealed and 
delivered in time for us to have the 
material and labor on hand and put in 
the conduit as the pavement was going 
in. But we were not yet assured that 
the system Would be installed com- 
plete in every block, as the ten per cent 
not signed was made up of frontages 
here and there all down the street, and 
these signatures were the hardest to 
obtain. We were at the point where 
we had to get them, and every now and 
then our efforts were rewarded, until 
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by the time the posts arrived the only 
unsigned space was in one side of each 
of two blocks. We were determined 
not to set posts in any block not fully 
signed up and soon had the posts erect- 
ed in all of the other sections. The di- 
rect result of this was that the atten- 
tion and efforts of the signers in the 
anti-blocks was directed to the non- 
signers, and the necessary signatures 
Were soon received, and when current 
was first supplied it was turned into a 
system that was as complete as that 
system is today. 

Without any previous announcement, 
or any formality whatsoever, the firs: 
illumination was provided on a Satur. 
day night, and before nine o’clock that 
evening the entire populace seemed to’ 
know of it, for the street was crowded 
and the city seemed wider awake than 
ever before. The comment was not 
only favorable but flattering, and the 
general opinion of the townspeople and 
frequent visitors is that no other one 
thing has added so much to the city’s 
appearance. One thing we are sure of, 
and that is that the proposition has 
justified itself to the merchants who 
made it possible, as their street is really 
crowded every evening, whereas other 
business streets are comparatively de- 
serted. In self-defense the merchants 
on two other streets have, in a very 
short time and in a similar way, 
financed similar lighting propositions 
which will soon be installed, and mer- 
chants on other streets have all but 
completed their arrangements for the 
same sort of a system. 

We now have installed, and being in- 
stalled, a total of 239 ornamental light- 
ing posts, which includes 74 one-light 
posts just completed and ready for cur- 
rent on a residence street. In addition 
to the above propositions are now be- 
ing considered for a total of 102 five- 
light posts. 

If the merchants in your city are 
backward in taking up the ornamental 
lighting proposition, send them over 
here to talk with the Peoria mer- 
chants. 

— eo 
Power Rates for Pumping. 

The Southern California Edison Com- 
pany has submitted a new schedule of 
rates to the city of Long Beach, Cal., 
for power to be used in pumping at 
the municipal pumping stations. These 
rates are as follows: From midnight to 
6:00 a. m., one cent per kilowatt-hour ; 
from 6:00 a. m. to 53:00 p. m., 1.33 
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cents per kilowatt-hour, this rate also 
being in foree from 9:00 p. m. to mid- 
night; from 5:00 p. m. to 9:00 p. m., 
two cents per kilowatt-hour. 
—__—__»-e—___—_— 
Additional Co-Operative Electrical Ad- 
vertising Page in Cleveland. 

For two vears past the Cleveland 
Electric Illuminating Company and 
other electrical interests in Cleveland, 
including the jobbers and dealers in 
electrical supplies, the contractors and 
the manufacturers, have joined their 
forces in a ‘‘People’s Electrical Page” 
in the newspapers. Starting out first 
with a single newspaper, the Cleveland 
News, this method of advertising 
proved so successful that last year the 
Cleveland Plain Dealer also took it up 
and this year the third paper, the 
Cleveland Leader, will also carry a 
“People’s Page.” Credit for this suc- 
cessful record is due in large measure 
to M. E. Turner of the Illuminating 
Company, who first launched the proj- 
ect in Cleveland, and has piloted it 
skilfully during the past two vears. Jt 
has been the custom to suspend this 
method of advertising during the sum- 
mer months, and starting it afresh each 
fall. The first appearance of the page 
this fall will be in the issues of Satur- 
day, Oetober 14, and the page will be 
published thereafter every Saturday 
until early next summer. Suceinetly 
stated the ‘‘People’s Electrical Page” 
consists of a few gleanings of electrical 
news put up in popular form and bor- 
dered by a thick fringe of advertise- 
ments placed by the participating elec- 
trical firms. It is proving itself to be a 
most effective method of reaching the 


publie. 
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A Porch-Light Campaign. 

The Southern California Edison Com- 
pany, Los Angeles. Cal., is carrying on 
a unique campaign in its efforts to in- 
erease power consumption. Eight-ean- 
dlepower porch lights are advertised as 
providing protection from burglars, 
night prowlers, porch-elimbers, ete. In 
its advertisements for this business the 
eompany reproduces photographs of in- 
stallations and states that at the pres- 
ent rates charged by the company it is 
possible to burn an eight-eandlepower 
lamp ten hours a night for a month 
for sixty eents. The advertisements 
bear the heading, “A Night Watchman 
for Sixty Cents a Month.” The com- 
pany states that these advertisements 
are producing profitable business. 
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PROCESSES FOR MODIFYING THE 
-COLOR OF MERCURY-VAPOR 
LAMPS. 


MAKING THE GREENISH LIGHT NEARER TO 


SUNLIGHT. 


The first researches of the character 
of the rays of the mercury are in the 
visible spectrum, show these to be four 
in number; two yellow, one green, and 
one a very intense violet. A most 
most marked characteristic is the total 
absence of red radiations. Researches 
in this line were first made by Hartley 
and Ramage and later by Gouy. 

Mitscherlich mentions the existence 
of rays 547 and 435 +u as a result of the 
introduction of cyanide of mercury in 
the flame of a blowpipe; but in search- 
ing for the same rays by the employ- 
ment of acetate, cyanide, and nitrate of 
mercury, C. de Watteville has not been 
able to observe them. Nitrate of mer- 
cury brings out, according to this inves- 
tigator, the ray 2536.72 to the exclusion 
of all others. 

A number of careful researches along 
these and other lines have proven that 
mercury arcs in a vacuum contain sev- 
eral rays which may be easily absorbed 
by a number of common materials. 

As a result of the lack of red rays in 
the spectrum in the mercury are there 
is a great change of appearance in this 
light, making it impossible to compare 
colors by it. For this reason red ap- 
pears brown or dark lilac; white and 
black are not affected. It may be stated 
as a general rule that the colors which 
are altered the least are those which 
are of one of the tints contained in the 
mercury are spectrum; that is those of 
yellow, green, blue or violet. For this 
reason green and blue are made even 
more intense by merecury-vapor light 
and vegetation appears greener and 
more beautiful. It even appears to pos- 
sess a kind of fluoresence. 

From an optical standpoint this green 
light has many advantages. It is known 
that the ocular discomforts of the lumi- 
nous ares are a result of the red and 


1 Translated a abstracted from an article 
‘wo dean Wscard, in La Lumiere Electri - 
Lst 26, 1911. AA a 
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orange rays emitted. Numerous dem- 
onstrations show that the mercury- 
vapor lamp which has none of these 
rays, does not fatigue the eyes and that 
it has a good influence physiologically 
and psychologically; its flame is abso- 
lutely stable and has none of the 
fatiguing fluctuations of ordinary arc 
lamps. It is superior even to the 
Welsbach gas lamp whose greenish tint 
is not so much due to the absence of 
red rays as to the predominance of 
green rays. 

Although the mercury lamps are rich 
in ultra-violet rays they have a negli- 
able effect on organisms as compared 
with X-rays. On the other hand ex- 
periments on eye fatigue prove that 
there is no possibility of these rays es- 
caping from the lamp, the glass used 
being opaque to ultra-violet rays. The 
pressure in the mercury-vapor tube is, 
moreover, much higher than that in an 
X-ray tube. 

The color of the mercury-vapor are, 
which is very soft and non-irritating, 
hasa beneficial effect on persons who 
work under the lamp. Workmen not only 
easily habituate themselves to the new 
conditions and the odd color of the ac- 
customed objects, but they appear to 
turn out better work. This fact has 
been noted in many shops. Moreover, 
it is known that the eye fatigue and 
congestion of the eyes resulting from 
red light irritate and excite the ner- 
vous system. On the contrary the green 
or bluish light rests and relieves mus- 
cular fatigue and also has the valuable 
property of making the form and con- 
tour of the objects illuminated as clear 
as in sunlight. 

Also as a feature peculiar to the mer- 
cury-vapor lamp, it might be mentioned 
that it has a penetrating power which 
is an advantage though it brings in a 
slight inconvenience. It is first of all 
advantageous from the standpoint of 
luminous efficiency. Blue rays have 
the property of showing less decrease 
in intensity in a given distance than 
red or orange rays. At a great dis- 
tance a greenish light would appear 
brighter than a red or orange light of 
the same Intensity. This law depends 
on the fact that the atmosphere is less 
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and 


absorbent for green or blue light than 
for other colors. , 

The inconvenience mentioned is one 
of measurement, and brings up a ques- 
tion as to whether the mercury-vapor 
lamp can be correctly measured with a 
photometer using a reddish-yellow 
lamp. The comparison will be more 
and more favorable to the mercury are 
as the distance between the lights in- 
creases. 

Such a state of affairs is unfortu- 
nately true, and measurements accord 
exactly with theory. Two monochro- 
matic lights, green and red, cannot be 
balanced photometrically and a meas- 
urement leads only to an indeterminate 
result. The optic nerve, which is after 
all the primordial organ of measure- 
ment, is more impressed by white light 
than by any of the colors composing 
the spectrum, and it responds in differ- 
ent degrees to different colors. Red 
and green appear differently in any 
case and results often are of little value 
to the real intensity of illumination. 

USE OF FLUORESCENT SCREENS. 

Many processes have been devised 
for the modification of the peculiar 
color of the mercury-vapor lamp, 80 
that the rays could resemble in a great- 
er degree those of daylight. All pro- 
vide for the production of red rays 
with the minimum loss of luminous in- 
tensity of the are. As they differ in 
the manner of application, separate 
study is necessary. 

To color the light of the mercury- 
vapor lamp the most simple process 1s 
evidently that of surrounding théfamp 
with a red glass, or with a special glass 
composed of elements rich in red or 
yellow rays at the working tempera- 
ture of the lamp. It is proposed to put 
into the glass some substance, such as 
potassium or sodium, in the form of 
halogen salts, to which would be added 
substances not dissociated at the tem- 
perature of the are, such as calcium 
fluoride. Alkaline silicates could also 
be added to the glass. 

Cloths tinted with fluorescent colors 
give good results as to coloration but 
the luminous efficiency of the lamp suf- 
fers. About twenty-five or thirty per 
cent is lost by resorting to this means. 
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If it is desired to suffer this loss, a 
number of substances may be chosen 
which will transform the green rays of 
the are to red rays. Thus a great num- 
ber of analine colors (eosine, rhoda- 
mine) appear red in the light of the 
mercury-vapor lamp. This property of 
transformation may be utilized by sur- 
rounding the lamp with a piece of silk, 
tinted with one of the coloring materi- 
als. One inconvenience of this method 
is that the aniline colors fade rather 
quickly under the influence of the rays 
of the lamp. 
COMBINATION OF THE INCANDESCENT LAMP 
WITH THE MERCURY-VAPOR LAMP. 
Numerous experiments have shown 
that the association of rays of two dif- 
ferent kinds, with a view of obtaining 
a white light, is very satisfactory as 
to luminous efficiency and also as to 
quality of light. It is known, of course, 
that each color of the spectrum pro- 
duces a certain degree of visual effect, 
and that the combination of colors mak- 
ing white light is the most marked. 
` According to M. Bastian it will not 
appear at all as a combined light but 


as a different light, and the lighting 
will be much improved by the combina- 
tion of the two lights, red and blue. 
This can be demonstrated by projecting 
two pencils of light, one red and the 
other green, on a white screen. The 
lights are first projected separately and 
then the two superposed on the screen. 
In this way a white light is obtained, 
and it is claimed that the lighting pro- 
duced by the superposed rays is great- 
er than that from both the isolated 
rays. 

This shows why the -eonbinaiion of 
the green Spectrum of the are with the 
red spectrum of the incandescent lamp 
gives such excellent results. An ad- 
ditional steadiness of light is also ob- 
tained, for the mercury-vapor lamp, it 
is known, burns more steadily if it has 
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a certain resistance connected in series. 
The incandescent lamp furnishes this 
series resistance. By varying this re- 
sistance it is possible to modify the pro- 
portions of red and green rays within 
certain limits so as to give superiority 
to one or other of the two colors. 

In the Fish method the rays of the 
mercury-vapor lamp are projected onto 


a glass reflector, and after being re- 
flected mix with the rays from an ordi- 
nary incandescent lamp rich in neg and 
yellow rays. 

THE HOPFELT LAMP. 

A combination of the carbon-filament 
incandescent lamp with the mercury- 
vapor lamp is possible in a very simple 
unit. The carbon filament may be put 
inside the mercury tube, making not 
only a simple unit but one satisfactory 
in appearance. 

The Hopfelt lamp, shown in Fig. I, 
has a filament a set in the U-shaped 
tube ¢ which contains a drop of mer- 
cury and an inert gas. The tube t is 
inclosed in a globe A to lessen the cool- 
ing. By maintenance of a vacuum in 
the outer globe the efficiency of the 
lamp is increased about twelve per cent. 
The inert gas in the inner tube has a 
pressure of about 1.5 millimeters and 
that of the mercury varies between 
fifty and seventy-five millimeters. Be- 
cause of the high temperature of the 
filament and the high conductivity of 
the inert gas the heat radiated causes 
volitilization of the mercury. The tem- 
perature in the tube is uniform, a con- 
dition essential to the good operation 
of the lamp. If conditions were not 
thus, the vapor produced by the direct 
radiation of the filament would con- 
dense in the colder regions and the 
vapor tension would remain low. 

The best position of the lamp is that 
indicated by Fig. 1, which brings about 
the highest efficiency and the easiest 
starting. The maximum light is ob- 
tained almost immediately after start- 
ing, although the time depends on the 
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distance between the filament and the 
drop of mercury. 

This lamp gives a very satisfactory 
color. Analyzed by the spectroscope 
the characteristic rays of mercury can- 
not be seen except just at the moment 
of starting. These rays vanish at the 
end of a few minutes, giving place to 
the combined radiation. 

A specific consumption of 1.65 watts 
per candlepower is shown, and the 
photometric curve obtained is sensibly 
a circle. Fig. 2, which was obtained 
with a 20-volt lamp using 0.47 ampere, 
shows this. The horizontal axis ab 
corresponds to the section perpendicu- 
lar to the plane of the two arms of the 
filament and cd to the plane of the fila- 
ment. As may be seen, the maximum 
luminous intensity is sixty-eight candle- 
power in the plane ab and the average 
intensity is sixty-two candlepower. The 
life of this lamp varies between 400 and 
1,000 hours, depending on whether the 
lighting is continuous or intermittent, 
each lighting period in the latter case 
being followed by a rest of several 
hours. 

In the type shown in Fig. 3 the ex- 


terior globe, which always causes heat- 
ing, is done away with. The gas chosen 
is nitrogen, whose spectrum contains 
abundant red rays. A pressure corres- 
ponding to one millimeter of mereury 
is used in the tube. The advantage of 
the mixture of nitrogen and mercury 
vapor here is to permit the filament to 
work under better conditions of effici- 
ency than in the ordinary tube, and to 
avoid blackening the tube. 

The consumption of this type of lamp 
is about two watts per candlepower ; its 
life varies between 500 and 800 hours. 

USE OF A METALLIC FILAMENT. 

In order to obtain different light from 
that of a carbon incandescent lamp, 
metallic filaments coated with various 
substances are used. Oxides of such 
metals as barjum, calcium and zirco- 
nium produce the tints desired. An 
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alloy of several refractory metals, such 
as platinum, tantalum, tungsten, ete., 
may be used as the filament. 

Fig. 4 shows the arrangement of most 
of the commercial mercury-vapor lamps 
of this type. The positive electrode A 
is of iron or tungsten ; the negative elec- 
trode B, being made of platinum, is in 
the form of a spiral with one extremity 
in the mercury. The other end, insula- 
ted by means of a small glass tube, is 
connected to the positive side of the 
line. 


When the current is thrown onto the 
lamp by closing the switch i, the spiral 
B is raised to a red heat. The mercury 
then partially vaporizes and the arc is 
started to the auxiliary electrode a, 
Then the switch i! is opened and the 
are plays between A and B. Normal 
operation is secured without flickering, 
and the color of the light is excellent. 


HAHN AND BASTIAN LAMPS. 


In the Hahn lamps the ordinary in- 
candescent lamps are used as an auxil- 
iary. The iron electrodes of the mer- 
eury-vapor lamp are replaced by carbon 
electrodes. Energy ordinarily dissipa- 
ted in the regulating resistance is in 
this lamp transformed into hight, and 
there is at once a decreased current con- 


sumption and an increased production 


of red rays. In the best combination of 


the two kinds of ravs the incandescent 
lamp is placed below the  mereury- 
vapor tube, a reflector surmounting the 
combination, 

The diffused light obtained ìn this 
manner does not fatigue the eyes. as 
it is extremely soft and uniform, It is 
even possible to look directly at it for 
some time without discomfort. whieh is 
certainly not possible with the great 
majority of lighting systems of this 
sort. A mercury tube 95 centimeters in 
length and 20 millimeters in diameter 
requires 7) volts pressure and 3.2 am- 
peres, giving an average intensity of 
380 candlepower, 

In the Bastian lamp, as well as in 
the Hahn lamp just deseribed. the in- 
eandescent lamp is depended upon for 
a source of red rays. In this fact les 
the source of the greatest inconvenience 
in this system of lighting. for the vari- 
ations of current particularly the rush 
caused in starting the lamp cause the 
filament to deteriorate rapidly. 

Tf the question of economy is a sec- 


ondary one, the ineandescent lamps 
may be placed on a cirenit Independent 
of that of the 


mercury-vapor lamp. 
Tests made in this connection have, 


however, established the fact that em- 
ployees very often do not turn on the 
red-ray auxiliary. In spite of the pe- 
culiar color of the mereury-vapor lamp 
it is accepted alone on account of its 
soft light. 
USE OF CARBON ELECTRODES. 
A combination of the ordinary car- 


bon-electrode arc lamp with a mer- 
cury-vapor lamp is very easily made, 
and gives excellent results both as to 
color and efficiency. 

In the Vogel lamp a globe supported 
from beneath is traversed by a tube 
through which the fixed lower electrode 
passes. 

A small quantity of mereury sur- 
rounds this electrode so that the end of 
the carbon is a little below its surface, 
perhaps as much as five millimeters. 
The upper carbon is moved as con- 
sumed, by a special regulating mechan- 
ism and is surrounded by a sheet-iron 
clinney. The lamp.is started with 
about 10 amperes at 50 volts, which 


FIG. 6. 


changes as the mercury vaporizes, to 9 
amperes at 56 volts. The are twists 
slowly about the upper carbon, and if 
the vaporization of mereury is violent 
the whole tube appears to be ilumina- 
ted. 

A 2.200-candlepower lamp made in 
this manner operates at a consumption 
of about 027 watt per candlepower. 
In a twelve-ampere lamp with elec- 
trodes fifteen-millimeters in diameter 
the consumption of the positive elee- 
trode ts 0.25 millimeter per hour, and 
of the negative electrode 0.1 millime- 
ter, “Phe expense for mereury is insig- 
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nificant, since the sheet-iron chimney is 
built in such a manner as to condense 
the mereury which is used again and 
again. 

Careful experiments show that it is 
very easy in this way to obtain arcs 
150 millimeters in length and 75 milli- 
meters in diameter. The color of the 
light may be changed by the use of 
various impregnating salts. Experi- 
ments that have been made with salts 
spread on the surface of the mereury 
were not satisfactory, as the high tem- 
perature caused them to evaporate and 
disappear rapidly. 


SUBSTITUTION OF MERCURY AMALGAM. 


Amalgams of the alkaline metals, 
sodium and potassium, are used in cer- 
tain mercury lamps employed in con- 
nection with laboratory work or spec- 
troscopic research. In the Weintraub 
lamp the amalgam forms the cathode, 
the anode being made of graphite. 
Starting is effected either by means of 
an auxiliary arc, or with a spark pro- 
duced at the surface of the amalgam 
by bringing two pieces of metal in con- 
tact. 

With this lamp: a reddish-yellow 
light is obtained, though the color de- 
pends naturally upon the density of the 
current and the proportion of alkaline 
metal in the amalgam. It is necessary 
that about forty per cent of sodium 
or potassium be present in order to 
have the mercury spectrum disappear 
almost completely and bring about the 
yellow or red color of light. 

The feature limiting the use of these 
lamps is the effect which the sodium 
and potassium have, at high tempera- 
tures. on the glass tube. Basic silicates 
are formed which blacken the tube 
and greatly lower the efficiency of the 
lamp. 


CADMIUM 


AMALGAM, 
Cadmium 


lamps invented several 
vears ago by Gumlich have only re- 


cently been perfected by M. Heraeus, 
Who utilizes a quartz tube, and se- 
cures a very intense, well-colored light. 
The lamp shown in Fig. 5 has two ver- 
tical tubes a and b connected near the 
middle by a third tube c. Tubes of 
smaller diameter, coming from the bot- 
tom of a and b, are bent twice at right 
angles, receiving the iron electrodes 
m and n, which are sealed in with gum 
or other substance. 

The amalgam used contains 14 parts 
of cadmium to 100 of mercury, is soft 
at ordinary temperatures and becomes 
as liquid as mereury on being slightly 
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heated. In order to start this type of 
lamp the cadmium amalgam must be 
heated until it gives off considerable 
vapor, at which time an arc is struck 
with the aid of an induction coil. The 
lamp operates on between one and two 
amperes. _ 
AMALGAMS OF ZINC AND SODIUM. 

Red rays in connection with the mer- 
cury-vapor lamps may be secured by 
the addition of zine to the mercury. 
If a zinc-amalgam electrode (100 parts 
of zinc to 30 of mercury) be placed in 
a quartz tube, the are obtained will 
give the rays of zine in addition to 
those of mercury, one in particular, 
ray 636.4 “# being very intense. The 
light obtained resembles sunlight in a 
marked degree, and bright red appears 
in its true color instead of showing 
dark brown as with the mercury-vapor 
lamp. Yellowish objects, however, 
either appear too green or too red. 

COMPLEX AMALGAMS, 

The addition of sodium to the cad- 
mium obviates the difficulty last men- 
tioned, and gives a light similar to that 
of the Bremer lamp. A little bismuth 
may also be added to the sodium and 
cadmium with the effect of softening 
the substance and preventing a possi- 
ble tube breakage. 

Amalgam lamps used in laboratory 
work contain a liquid amalgam which 
has the following composition: 


MEFCUEN. sh aGalh oyun a 60 per cent 
CAG Shs i liritn doa tae edits muthaunis 19 per cent 
Bismuth .......00 00. c ee ee 20 per cent 

INC 3 ace Dae eyes et a ota e aes 0.5 per cent. 
Cadmium ................. 0.5 per cent. 


Very often traces of thallium or an- 
timony are added. The lamps are 
started in the same manner as the cad- 
mium amalgam lamps and with the 
maximum voltage at the terminals give 
a spectum very rich in rays of all the 
metals, and especially rich in ultra- 
Violet rays. 

A great number of gases, such as 
nitrogen, argon, helium and neon, may 
be employed as a means of supplying 
the desired red rays. 

Ra ae ree 

Street-Car Lamp Tests in Chicago. 

As noted in these columns, the Chi- 
cago Railways Company, somewhat 
Over a year ago, equipped all of its 
Street cars with tantalum-filament 
lamps and subsequently instigated an 
Investigation of their life and service. 
The engineering department has now 
completed and made public, the results 
of this investigation covering a period 
of twelve months. 

In general these results are that the 
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renewals on _ thirty-two-candlepower 
lamps are 72 per cent per year and the 
renewals on sixteen-candlepower-tanta- 
lum lamps are 100 per cent per year. 
These average results are based on 
10,350 car months and 27,708 lamp re- 
newals during the period from May 
23, 1910, to May 31, 1911. 

Some tests have also been made with 
Mazda lamps. These tests were made 
during the summer months and do not 
therefore, cover the period of heavy 
burning. During 394 car days with 
twenty-seven Mazda lamps in a car only 
twenty lamps had to be renewed. These 
lamps are twenty-candlepower, twenty- 
five-watt rating and most of the time 
were installed on six cars. The results 
so far indicate that renewals with 
Mazda lamps will be twenty per car per 
year with twenty-seven lamps installed 


on a car. 
—eo 


{ 

Making Electric Lights More Conveni- 
ent. 

An interesting communication on 
making electric lights more convenient 
is furnished by a correspondent to 
Electrical Engineering, of London. 

In effecting the mazimum reduction 
in the initial cost of electric light in- 


PENDANT 
awiTon 


INSERTION OF TWO-WAY SWITCH. 


stallations, the minimum. amount of 
control is usually left to the user. Thus 
in bedrooms, staircases, passages, etc., 
lack of convenience is most often found 
and such becomes painfully apparent to 
any unsatisfied consumer as he be 
comes better acquainted with his in- 
stallation, and meets friends who have 
been lucky enough to have had theirs 
better carried out. 

What can be more exasperating, for 
example, than to find in a bedroom that 
eontro] of light is obtainable at the 
door only, this necessitating getting 
into bed in the dark, and having to get 
out of bed before light can be obtained 
again. 

It is not an uncommon oceurrence to 
find houses where the only switch con- 
trol of the hall and staircase hght is 
provided at the front door, the lack 
of control from the upper floor neces- 
sitating the use of the time-honored 
candle to go upstairs to hed by, or 
when descending again during the 


-when the next decoration 
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night. These are but two cases, and 
many others might be cited. 

Had greater conveniences been pro- 
vided, we think that the unsatisfied 
consumer would have been a satisfied 
one instead, and proud of the conven- 
ience of his installation, which he 
would point out to his friends on all 
occasions, and thus indirectly prove a 
good canvasser for electricity as a 
lighting medium. 

As it is, however, when noticing 
these weak ponts in his installation, he 
interviews a contractor with regard to 
having an improvement made, but is 
usually informed that the alteration 
will mean pulling his walls about and 
upsetting the decorations, ete. Conse- 
quently the desired addition is seldom 
effected, or else postponed for attention 
upheaval 
takes place, he meanwhile having to 
make shift with the installation as it 
stands. 

It is a simple matter to convert the 
present single-way switch control to 
that giving control from two points, 
without any disturbance of the wiring. 
The conversion simply involves the sub- 
stitution of a two-way switch for the 
single-way one. 

A hole is bored in the block and a 
triple flexible cord led off from the 
switch on porcelain buttons, or through 
insulated screw-eyes, to the desired ex- 
tension point consisting of a two-way - 
pendant switch for bedroom use or one 
of surface or wall pattern for ordinary 
use. 

The simplicity of the adaptation is 
clearly shown in the diagram herewith, 
where it will be noticed that the leads 
are not interfered with in any way 
when making the change, and that, 
contrary to usual custom, the common 
terminals of the two two-way switches 
are interconnected. | 

To leave the switch point as it was | 
originally is a simple matter, the two- 
way switch being made to act as a sin- 
gle-way one by short-circuiting two of 
the terminals, the flexible and exten- 
sion switch being disconnected. This 
provides for the ease of the obstinate 
landlord who reguires the installation 
left as it is found. 

This simple method, if commonly 
known, would assist in providing the 
contractor with some genuine friends 
amongst his clients, whose recommen- 
dations, following their own satisfac- 
tion on the improved conditions. would 
extend business in the neighborhood, 
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New Naval Wireless Station at Wash- 
ington. 

The United States Navy Department 
has purchased the apparatus for the 
new wireless station at Washington 
from the National Electrical Signal 
Company, and the work upon this piece 
of engineering is progressing rapidly. 

Contracts for the three towers, one 
of which is to be 600 feet high and the 
other two 450 feet each, have been 
awarded to the Baltimore Bridge Com- 
pany, which has already laid the con- 
crete foundations. These towers are to 
cost $105,000, and the buildings, which 
will cost $68,000, are to consist of a 
receiving station with a sound-proof 
room, a transmitting station in a sep- 
arate room, laboratories, machine and 
carpenter shops, engine room, pumping 
station and quarters for men and offi- 
cers. 

The new station will be completed in 
April of next year, and the Navy De- 
partment will detail to it a full com- 
plement of expert wireless men. 

It is expected that classes of instruc- 
tion will constantly be maintained at 


the new station. These classes will be . 


taught the phenomena of high fre- 
quency, the installation of new sta- 
tions, and will make experiments with 
all of the apparatus designed in the 
Navy wireless telegraph and telephone 
laboratory. 

The wireless telegraph work at the 
Bureau of Standards, at the navy yard 
and at other points around Washington 
will be discontinued as soon as the new 
station is in working order, although 
the wireless telephone invented by 
George O. Squier, assistant chief signal 
officer, now installed at the Bureau of 
Standards, will be continued at that 
place. 

The new Navy wireless telegraph sta- 
tion, which is located near Fort Myer, 
Va., was designed and will be carried 
out as the result of and in accordance 
with the tests made between the scout 
eruisers Birmingham and Salem and 
the large Fessenden station at Brant 
Rock, Mass., which was leased by 
the government for this purpose. 

These tests were for the determina- 
tion of the range of communication be- 


tween the two cruisers and the Brant 
Rock station. Certain quantitative 
measurements were taken and the 
course of so-called atmospheric absorp- 


tion was studied up to a distance of 
about 1,000 miles. 


L. W. Austin, of the Naval wireless 


telegraph laboratory, has prepared a 
report for the Navy Department in 


which the results at Brant Rock are 
given as follows: 


- WIRELESS STATION AT BRANT ROCK. 


Over salt water the electrical waves 
decrease in intensity in proportion to 
the distance (as found by Duddell and 
Taylor). In. addition they are subject 
to an absorption which varies with the 
wave-length and whith may be ex- 
pressed mathematically by the term 


e—-ad N 


The complete expression for the re- 
ceived current is then 


This is true in general for day trans. 
mission. The absorption at night is en- 
tirely irregular, varying from zero to 
the day value, but is on an average 
much less during the winter than in 
summer. Variations also appeared to 
occur during the daytime, but these are 
probably in general small. The great 
variations in night absorption make 
useless all attempts to judge the qual- 
ity of wireless apparatus from night 
observations. For this purpose only 
observations on the average day range 
have any value. 

The received antenna currents for 
two stations with salt water between 
are proportional to the product of the 
heights of the sending and receiving 
antennas and inversely proportional to 
the wave-length, provided the antenna 
resistances remain constant. The ex- 
periments indicated that for the great- 
est efficiency of a flat-top antenna, the 
vertical lead wires should be bunched 
so as to reduce their capacity as much 
as possible and concentrate the capac- 
ity at the greatest height. These ex- 
periments were carried on with flat-top 
antenna heights of from 30 to 80 féet 
and wave-lengths from approximately 
1,500 to 4,000 meters. 

Taking account of the influence of 


antenna height and wave-length, the 
equation 


-— e~ad 


may be extended and a general day- 


transmission formula written as fol- 
lows: 


0.0015 d 


Ip = 4.25 v 


Lh h, — 
FE 


This is where the currents are given 
in amperes and all lengths in kilome- 
ters. From this it would appear that 
it is advisable to rate stations accord- 
ing to the magnitude of the antenna 
current, or perhaps better according to 
the product of the current and the 
height. This formula has been tested 
for sending currents from 7 to 30 am- 
peres, antenna heights 37 to 130 feet, 
wave-lengths from 300 to 3,750 meters 
and distances up to 1,000 nautical 
miles. 


In regard tothe value ofrthe day ab- 


October 14,1911 


sorption it is only possible to say that 
the above expression is satisfied with- 
in the limits of error of the observa- 
tions. It is quite possible that when 
observations are made at distances of 
2,000 to 3,000 miles, the value of the 
absorption coefficient will have to be 
corrected by 10 or even 20 per cent, 
as this amount of error could exist 
without discovery at the distances cov- 
ered in these experiments. It is also 
possible that the square-root law relat- 
ing to the absorption with the wave- 
length is only an approximation, 
—e 

Condenser Losses at High Frequencies. 

The following experiments have been 
carried out by L. W. Austin for the pur- 
pose of determining the equivalent re- 
sistance of various types of condensers 
in high-frequency circuits. The method 
used was to observe the current in a 
spark circuit containing the condensers 
under test and then substitute a Fes- 
senden compressed-air condenser of ap- 
proximately the same capacity and add 
a high-frequency resistance sufficient to 
reduce the current to the same value as 
that observed with the other condens- 
ers. It was found possible to make 
these resistance observations with an 
accuracy of about 0.05 ohm. Special 
experiments showed that the resistance 
of the compressed-air condenser under 
the given conditions was 0.25 ohm, 
which was probably due to imperfect 
Insulation and eddy currents in the 
metal case. 
l Two types of copper-coated Leyden 
Jars were furnished by the Wireless 
Specialty Apparatus Company, and 
one type each by the Telefunken Com- 
pany of America and the United Wire- 
less Company. The Moscicki condens- 
ers were of their well-known form, in- 
cased in brass tubes, with the glass 
thickened at the elges of the conduct- 
10g coating and with these edges cov- 
ered with an insulating liquid. The 
paper condenser was of a well-known 
make. 

The results of the tests with the con- 


densers in air are given as follows: 


Volts equal 14,500 
i aa (Max.) Current equals 7 to 8 
PNDERES: Wave-length equals 1,000 milimeters. 


Added 
No. of Resist- 
Jars. areal ae 
V icrofarad. m. 
Wireless Specialty (1),. 3 ~~ goneos 0.80 
elunk Specialty (2)`` 3 0.00605 0.90 
United yao ee 3 0.00612 1.30 
Moscicki 7 eless ore 2 0.00603 1.55 
Paper (00 *o2*beseean 1 0.90548 0.575 
Compressed at. tt '* 0.00275 2.05 
ompressed Air...) | 7” 0.00575 


Sp ecial experiments showed that the 
Slight differences in capacity between 
the compressed air and the other con- 
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densers made no observable difference 
in the results, the inductance remain- 
ing the same. The paper condenser, on 
account of its small capacity, was 
measured in parallel with a glass con- 
denser of known loss and its resistance 
deduced from these observations. 

Comparisons were also made by the 
same method between the compressed- 
air condenser and the different sets of 
Leyden jars, the latter being immersed 
in a heavy transformer oil, the condi- 
tions of the experiment being the same 
as before. Here no difference exceed- 
ing 0.05 ohm was observed between the 
jars and the compressed-air, indicat- 
ing that the losses in the glass of the 
jars is small compared with the brush- 
ing losses. 

Experiments were next tried with 
three Wireless Specialty jars immersed 
in oil at voltages from 4,700 to 18,500 
(maximum). The circuit containing 
the jars was the same as above, except 
that there was no spark gap, it being 
excited by a quenched-gap circuit to 
which it was coupled. The decrement 
was determined by means of a wave 
meter in the usual way. There was no 
certain increase observable with in- 
creasing voltage. 

Comparisons were next made be- 
tween three jars in oil and three in air 
using the added-resistance method in 
a circuit excited by a quenched-gap cir- 


cuit. The results were found to vary 


according to the cleanliness and nature 
of the glass in the jars exposed to the 
air; the difference in resistance in air 


and in oil being nearly negligible at 


4,000 volts, and amounting in the Wire- 
less Specialty jars to about 1.4 ohms 
at 20,000 volts. The increase was ap- 
proximately proportional to the square 
of the voltage, in agreement with the 
results of Fleming. 

From this follows a conclusion which 
is contrary to the ordinarily accepted 
view; that is, that the brushing losses 
are not reduced by placing jars in 
series if the capacity and voltage re- 
main the same, for if one jar be re- 
placed by four jars in parallel-series, 
the voltage on each jar is reduced to 
one-half and the loss per jar to one- 
fourth. The brushing surface is in- 
creased four times, therefore the total 
loss remains the same. This conclusion 
was proved by experiment to be cor- 
rect. 

Another experimental fact which is 
not so easily explained is that the 
losses in jars with only their edges im- 
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mersed in oil are considerably greater 
than when the whole conducting sur- 
face is covered. This result is opposed 
to the idea that the air losses lie wholly 
at the edges of the conducting coatings. 
This fact has been verified a number of 
times. 

; 2a 

A New Wireless Telephone System. 

An American consular officer furnish- 
es some memoranda of a series of ex- 
periments that have been conducted for 
some time past near Chepstow, Eng- 
land, for the transmission of the human 
voice over long distances with the aid 
of a new wireless system. The inventor, 
Grindell Matthews, it is stated, submit- 
ted his discovery recently to a severe 
test in the presence of a number of ex- 
perts. He was placed in the strong 
room of a big London commercial house 
and locked in, with nine inches of ar- 
mor steel, nine inches of fire-brick, and 
six feet of concrete between him and 
the outer world. By means of his 
small portable apparatus he carried on 
a conversation with an operator in an- 
other room on the farther side of the 
building. 

The inventor contemplates a further 
test through five miles of solid rock be- 
tween Chepstow and Tintern. He is 
engaged in long-distance tests in con- 
nection with the War Office, and on 
September 9, spoke from Beachley, in 
Gloucestershire ,to a point over five 
and one-half miles away near the Sev- 
ern Tunnel outlet on the opposite side 
of the river. He intends to carry on 
experiments between Chepstow and 
Cardiff, about twenty-five miles. 

The inventor has named his instru- 
ment the aerophone. A complete set 
of instruments for a five-mile radius 
would cost about $48. 

—_—_—>--@____—__ 

Atlantic Coast Line Adopts Telephone. 

The Atlantic Coast Line Railway 
Company has decided to equip ninety 
stations with telephone train-dispatch- 
ing outfits, which will equip in this 
manner about 235 miles of track, estab- 
lishing a circuit between Savannah, 
Ga., and Jacksonville, Fla., with branch 
lines from Jessup to Waycross and 
from Wayeross to Folkestone, with 
Savannah, Ga., as headquarters. 

—_—_—_+--e—_____ 
Saskatoon Telephones. 

The telephone system in Saskatoon, 
Canada, is being taken over by the 
Saskatchewan Government, and will 
be converted to an automatic svstem. 


a eye em ee ee 
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ELECTRIC POWER IN A BAKERY. 


INSTALLATION AT THE DENZER BAKING 
COMPANY, MUSKOGEE, OKLA. 


A very notable installation of elec- 
tric motor drive for bakery machinery 
has been made in the plant of the Den- 
zer Baking Company, in Muskogee, 
Okla. This plant has a capacity of 40,- 
000 loaves of bread per twenty-four 
hours in addition to several hundred 
pounds of pies and cakes. In one cor- 
ner of the large baking room there is 
ar. oven of the revolving type which 
contains twelve shelves mounted on a 


FIG. 1.—MOTOR-DRIVEN 


rotating device so as to operate after 
the manner of a ferris wheel, the mate- 
rial on a shelf being subjected to max- 
imum heat when it is at the bottom of 
the wheel. The door of the oven is on 


the side facing the position where a 


shelf is half way to the top of the 
wheel. 

No etfort has been spared by the 
owner of this bakery to make it up-to- 
date in every respect. The large bak- 
ing room and the machinery, painted 
white, together with a clean, white con- 
erete floor, provide a very sanitary ar- 
rangement and present a very pleasing 
appearance. Cleanliness and sanita- 
tion are emphasized. as the dough is 
never handled by human hands from 
the time the flour is mixed until the 
Joaf is ready for delivery. 


The flour is unsaecked into a bin in 
the cellar and elevated by a Hunter 
flour lifter and conveyor into the large 
hopper which is suspended above the 
dough mixer, the hopper being sus- 
pended from a lever connected with the 
scule beam so that it can be weighed 
at any time. The hopper has a capa- 
city of about seven barrels of flour. 
The dough mixer is provided with 
steam and water connections, the lat- 
ter being equipped with suitable me- 
ters so that an exact amount of mate- 
rial may be put into the mixer, day in 
and day out, in accordance with any 
specified formula, thus ensuring a uni- 


DOUGH MIXER. 
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In Fig. 2 is shown the No. 5 Dutchess 
Tool Company’s dough divider which is 
driven by a two-horsepower, 1,200-rev- 
clution-per-minute motor. The dough 
is transferred to this machine from the 
rising tubs and, with each revolution 
of the wheel, four loaves of any de- 
sired weight are punched out and 
dropped upon the delivery belt. The 
weight of the loaves may be regulated 
at will by a single adjustment of the 
machine. This machine has an ingen- 
ious arrangement of small hoppers 
which sift flour on the dough at the 
proper intervals to avoid any tendency 
of the dough to stick. The belt upon 


FIG. 2.—MOTOR-DRIVEN DOUGH DIVIDER. 


formity of product. As the bakery 
turns out several kinds of bread, sev- 
eral kinds of dough are mixed by this 
device. 

The No. 3 Day three-barrel dough 
mixer, the Day dough breaker, and the 
No. + Hunter flour lifter and conveyor, 
shown in Fig. 1, are grouped on one 
five-horsepower motor, running at 1,200 
revolutions per minute. 

The dough breaker is belt driven 
from the countershaft that drives the 
flour fter. It was first installed on 
the oppesite side of the dough mixer 
aud driven from the sprocket wheel on 


the end of the countershaft driving the 


dough mixer. This arrangement did 


uct prove satisfactory and so the dough 
breaker was moved to the 


position 
shown in Fig, 1. 


which the loaves drop consumes one 
minute in making one-half a revolu- 
tion, i. e., one minute after a loaf drops 
upon the belt it is delivered to the 
molding machine at the other end of 
the table, thus allowing the loaves to 
recover from their compression. 

The Thomson loaf molder in this 
plant is driven by a two-horsepower, 
1,800-revolution-per-minute motor, the 
latter also being geared so as to drive 
the delivery belt. Several loaves are 
shown in Fig. 3 just about to drop off 
the end of the delivery belt into the 
molding machine. This machine kneads 
the loaves exactly as the old fashioned 
baker did. turning them in twice from 
the end. then twice from the side, and 
finally rolling them around the big 
wheel at the bottom where they come 
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up at the point indicated by the arrow 
in Fig. 3, and roll into the pan on the 
shelf. from whence they are carried to 
the oven. This machine is also equipped 
with a tlour sifter to keep the dough 
from sticking. | 

In Fig. 4 there are shown the top of 
the oven and the two-horsepower, 1,200- 
revolution-per-minute motor, suspended 
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strike out thirty-six equal pieces of 
dough from one large piece, leaving the 
whole in the shape of the round pan in 
which they are baked. Hand operation 
of this machine is necessary due to the 
fact that it is used but very little. 

Two different views of the whole 
bakery are shown in Figs. 5 and 6, in 
the latter of which the oven appears. 
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Electrical Equipment of a Newspaper 
| Plant. 

The New York Globe has recenty in- 
stalled an interesting electric equip- 
ment in its new plant at Washington 
and Dey Streets, New York, which is 
one of the most complete and modern 
installations of its kind. 

On the first floor are three high-speed 


FIG. 3.—INDUCTION MOTOR DRIVING LOAF MOLDER. 


from the ceiling, which drives the re- 
volving shelves through a countersuaft 
belted to the large gear wheel on tne 
side of the oven in order to reduce the 
speed. The capacity of the oven is 100 
loaves and it is so arranged that che 


Three-phase electric power at a fre- 
quency of sixty cycles and a potential 
of 220 volts, for operation of the mo- 
tors is supplied from the power cir- 
cuits of the Muskogee Gas & Electric 
Company. The installation, when run- 


FIG. 4.—MOTOR DRIVING REVOLVING OVEN. 


sextuple presses capable of turning out — 
36,000 twenty-four-page papers per 
hour, and two standard speed sextuples 
which turn out 24,000 papers of the 
same size. These presses are all driven 
by Sprague electric motors and oper- 


FIG. 5.—-GENERAL VIEW OF BAKERY. 


rotating shelves may be stopped at any 
desired moment so as to bring any par- 
ticular shelf exactly level with the door 
for convenience in emptying or refill- 
ing. 

The Day No. 3 Clipper egg beater. in 
the plant, is driven by a one-horse- 


power, 1,200-revolution-per-minute mo- ` 


tor through gearing provided with 
sprocket cones to admit of three differ- 
ent speeds. This egg beater is provided 
with a steam jacket. 

To the right of the egg beater is a 
hand-operated rol] divider. whieh will 


ning at its full rated capacity, will use 
800 to 1,000 kilowatts per month. The 


electric motors were furnished by the 


General Eleetrie Company, Schenccta- 
dy. N. Y: 
—— eeo 
1650 Volts for Railway. 

lt is reported that an electric rail- 
way in Hungary will operate on direct 
current at 1650 volts. An overhead 
wire will be used. There will be four 
motors on each car, two in series. <A 
motor-generator set will furnish low 
voltage for lighting. ete. 


FIG. 6.—ANOTHER GENERAL VIEW. 


ated by the Kohler full automatic sys- 
tem of printing-press control. The mo- 
tors for the high-speed presses are 
sixty horsepower and have an oper- 
ating range between 18,000 and 36,000 
papers per hour, entirely by field con- 
trol, that is, without any unnecessary 
loss or waste of current. For thread- 
ing in the web the eylinders are turned 
over at ten revolutions per minute by 
a ten-horsepower motor, which is con. 
nected to the drive shaft of the large 
motor through double-reduction spur 


gearing. The two standard speed 


M 
———— 
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presses are driven by a combination of 
fifty-horsepower and _ ten-horsepower 
motors. 

Each press is provided with seven 
push-button control stations, from any 
one of which the press may be started, 
run at low speed and slowed down 
again or stopped quickly and so easily 
that no damage to the paper can result. 

An entirely independent system of 
controller circuits with a throw-over 
switch at the panel and an auxiliary 
control station is provided with each 
press, so that no possible delay can fol- 
low any trouble to the main control 
circuits. : 

An automatic stop is provided to 
shut down the press instantly in case 
the paper should break, thereby not 
only saving paper but avoiding all de- 
lay due to clogging up of the cylinders. 

In the composing room on the second 
floor is a battery of twenty linotypes 
individually driven by Sprague motors. 
The matrices are moulded in a Wesel 
matrix roller and dried in Wesel elec- 
trically heated matrix tables, which ef- 
fect a great saving in the time required 
for drying over the ordinary steam- 
drying tables. A chute carries the mat- 
rices to the stereotyping room on the 
press floor where the stereotype plates 
are cast in curved form in a ‘‘Junior 
Autoplate’’? machine. They are then 
shaved and trimmed in one operation 
in an autoshaver, after which they are 
ready to be placed upon the cylinders. 
The whole process of making the plate 
is designed to secure the best possible 
results in the minimum possible time. 
The Autoplate machine and autoshaver 
are driven by individual Sprague elec- 
tric motors, as are also the flat shaver, 
curved shaver, and tail cutter, which 
are kept in readiness for emergencies. 

————__ OMM 
New Process for Fixation of Nitrogen. 

A company has recently been formed 
at Stockholm, Sweden, for the exploi- 
tation of a new electrical process for 
extracting atmospheric nitrogen. The 
promoters of the company are some of 
the most prominent men in financial 
and commercial circles, and the capital 
is $800,000. The new process has been 
invented by the engineers T. Thorsell, 
C. Bjorne and B. Lundin. During the 
first year the company intends to have 
the process thoroughly tested by 
means of experiments, which are going 
to be carried out on such a large scale 
as to form a basis for the continuation 
on commercial lines. 


Electric Power in Making Cement. 

Without doubt the making of cement 
today owes much to electric drive as in 
this industry, where the raw materials 
are extremely cheap and the labor 
charges comparatively slight, the impor- 
tance of keeping the power required as 
low as possible and of getting the maxi- 
mum output from a plant, once the in- 
vestment is made, is absolutely neces- 
Sary. 
- It is known that electric drive has 
high efficiency, ease of manipulation, re- 
liability and low maintenance costs, and 
the extent to which it is used in various 
industries depends on the importance 
attached to a consideration of these 
factors. The advantage derived from 
increased efficiency is directly propor- 


INDUCTION MOTOR DRIVING ROTARY 
KILN. 


tional to the ratio of the cost of power 
consumed in the manufacturing process 
to the total cost of the finished product. 

The accompanying illustration shows 
an eighteen-horsepower motor driving a 
rotary kiln eight feet in diameter and 
100 feet long at the mill of the San- 
dusky Portland Cement Company. 

It may be stated that in the dry pro- 
cess of making cement the raw mate- 
rials must be crushed, and after being 
mixed in the proper proportions, thor- 
oughly dried and pulverized. If the wet 
process is used, the ingredients are 
mixed, usually in revolving pans, and 
further reduced in pulverizing mills. 

In the rotary kilns, the raw material 
is next burned, these long steel tubes be- 
ing lined with highly refractory clay or 
fire brick. They are sometimes con- 
structed as large as 180 feet in length, 
with an internal diameter of 10 or 12 
feet. 

As the material passes through the 
kiln, it is subjected to a hot blast of 
gas, oil or more usually pulverized coal, 
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the temperature of the gases varying 
from 1,000 degrees Fahrenheit at the 
upper end where the raw material en- 
ters, to nearly 3,000 degrees Fahrenheit 
at the lower end. The effect of this high 
temperature is to first expel all mois- 
ture from the material, and then to re- 
duce the carbonates to oxides by driving 
off the carbon dioxide, just as is done 
in the manufacture of ordinary lime. 
In the hottest parts of the kiln, chemi- 
eal reactions take place which result in 
the formation of silicate and aluminates 
of calcium, the essential constitutes of 
cement. The product emerges from the 
kiln as cement clinker, which must he 
cooled before being handled. This is 
usually accomplished either in rotary 
coolers or in cooling towers, after which 
the clinker is ready for the last steps 
in the process—the final grinding and 
pulverizing and in every department 
electric power is utilized 
Pep 
Production of Electric Steel. 
Figures recently published on the 
production of steel by electric furnaces 
show that each of the countries turn- 
ing out considerable amounts have 
greatly increased their output during 
the past year. The accompanying table 
shows how great this increase has been: 


Germany ........c cc eeeees 17,773 tons 36,188 tons 
Austria-Hungary ........ 9,048 tons 20,028 tons 
United States ........... 22,947 tons 55,355 tons 

There have also been greater 
amounts produced in France, Italy, 
Russia and Sweden than in the previ- 
ous year, though in these countries the 
classification of steel manufactured by 
different processes is not so clearly de- 
fined. A corresponding increase will 
also be shown in English statistics for 
1911 when they are published. 

i ————_}-o-———————— 

Trolley Line Proposed for Peking. 
China. 

The Chinese Board of Communica- 
tions, which is one of the most efficient 
of the boards in the capital of the Chi- 
nese Empire, has authorized an inquiry 
into an electric street-railway scheme 
for Peking. There is scarcely a great 
capital in the world that has not its 
street-car service of one kind or an- 
other, and if Peking is to be supplied 
with such a service it will be only 
bringing itself into line with the other 
great cities of the world. 


a 

An electric rack railway has just 
been opened in Lago Maggiore, Italy. 
It rises from Stresa to the summit of 
Mottzrone at an altitude of 5,000 feet. 


October 14, 1911 


FINANCIAL REPORTS OF ELEC- 
TRICAL COMPANIES. 


_ CONSOLIDATED GAS OF BALTIMORE. 
The Consolidated Gas, Electric Light 


& Power Company, of Baltimore, is- - 


sue a report for the year ended June 
30, 1911. The income account compares 


as follows: 
1911. 1910. 

Gross INCOME .....-cccecese $4,867,776 $4,699,098 
Expenses and taxeS........ 2,455,440 265,634 
Ol. wicc hati sa esse ca wees 2,412,336 2,438,664 
Fixed chargeS ......+....6. 1,377,403 1,374,362 
Surplus ......cccccevccrene 1,034,932 1,069,202 
Preferred dividends ....... 423,603 423,60 
Balance 6656.8 i4e0~ cee seve 611,329 635,599 
Common dividends .......... 283,001 126,001 
Suüurplüs foie cease es $28,327 509,598 
Reserve for renewals....... 219,049 275,596 
Surplus acc sve sees wie ee eo bee 109,278 252,002 


AMERICAN RAILWAYS COMPANY. 

The American Railways Company 
has issued its pamphlet report for the 
year ended June 30, 1911. The income 
account compares as follows: 


1911. 1910. 
Income from subsidiary 
companieS ...........22 nee $ 805,963 $ 623,164 
Miscellaneous income ....... 4,461 70,614 
Total income ............. 810,414 693,678 
General expenses ........... 3,891 4,407 
Int. funded debt............ 370,400 325,209 
Taxes and miscellaneous.... 13,635 10,768 
Total deduction .......... 387,926 340,385 
Net income ..........ece00- 422,487 363,293 
Dividends paid ............. 381,787 342,073 
Surplus oi lewis oes cides 40,700 11,221 
Previous surplus ........... 515,924 504,703 
Total surplus ............ 556,624 515,924 
Adj. debit .................. 2 AIT wesss 
554,187 616,924 


Profit and loss surplus.... 


PHILADELPHIA RAPID TRANSIT. 
The Philadelphia Rapid Transit Com- 
pany reports for month of August pas- 
senger earnings, $1,712,222; receipts 
from other sources, $82,767 ; total gross, 
$1,794,898 ; net, $668,722 ; fixed charges, 
$736,683 ; deficit, $67,910. For the two 
manths ended August 31, 1911, passen- 
ger earnings were $3,488,243; receipts 
from other sources, $163,562; total 
gross, $3,651,805; net, $1,380,821; 
charges, $1,473,972; deficit, $93,151. 
Following the annual meeting of 
stockholders, the board of directors 
met for the purpose of organizing and 
old officers were re-elected. 


MONTREAL STREET RAILWAY. 

The report of the Montreal Street 

Railway Company, for the month of 

August and eleven months ended Aug- 
ust 31, 1911, compares as follows: 


1911. 1910. 

August gross ....,.......... $ 443.108 $ 398.828 
Expenses ............. 07777" 232,529 216,314 
August net ..............! 210,578 182,514 

Charges and taxes... 117! 73,633 65,743 
August surplus ........._! 136,945 116,771 

wleven months’ gross....... 4,319,819 3,889,475 
Expenses ................. 7" 2,478,425 2,237,830 
oBleven months’ net:...... 1,841,094 1,651,646 
harges and taxes........__ 49,606 485,290 

leven months’ surplus... 1,291,488 1,166,355 


AMERICAN TELEPHONE & TELEGRAPH COM- 
PANY, 

The American Telephone & Tele- 

graph Company has filed with the Mas- 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


sachusetts Highway Commission a re- 
port for the twelve months ended June 


30, 1911. The company’s fiscal year 
ends December 31. It shows the fol- 
lowing: 
1911. 1910. 

Gross- eienen inis $17,344,680 $16,503,890 
Other expenses ........... 8,004,562 8,446,731 

Sts eea hc eee etek 9,340,118 8,057,159 
Other income ............. 24,127,17 24,017,390 
Total net ................ 33,467,295 32,074,549 
Charges .................. 6,386,314 5,789,109 
Surplus .......-e.eessceeee 27,080,981 26,285,440 
Dividends .............00.. 21,194,025 19,757 337 
Surplus .....sssoeessesssso 5,886,956 6,528,103 


NASHVILLE RAILWAY & LIGHT. 
The report of the Nashville Railway 
& Light Company for the month of Au- 
gust and eight months ended August 
3l compares as follows: 


1911. 1910. 
August grosSS ......ussssaee. $ Er $ et 


Expenses and taxes......... 471 i, 
August met ............-... 60,783 58,290 
Charges, depreciation and 
preferred dividends ...... 48,969 48,175 
August surplus ........... 11,814 10,115 
Eight months’ gross......... 1,261,044 1,178,540 
Expenses and taxes........ 751,476 688,471 
Eight months’ net......... 509,567 490,068 
Charges, depreciation and 
preferred dividends ....... 390,097 387,494 
Eight months’ surplus.... 119,470 102,574 


NEW ENGLAND TELEPHONE. 
The New England Telephone & Tele- 
graph Company reports to the Massa- 
chusetts Highway Commission, for the 
year ended June 30, 1911, compared as 
follows: 


1911. 1910. 
Gross earnings ........... $13,085,221 $12,225,332 
Total net assis Set bape ee ee Ss 3,827,420 3,642,967 
Surplus after charges...... 2,888,105 3,522,436 
Dividends ..........+-c cee 2,448,631 2,298,477 
Surplus 608d dedawshewenwen 439,474 1,223,959 


On June 30, 1909, subscribers num- 
bered 244,635; in 1911, 300,719. Sta- 
tions increased from 252,231 in 1909 to 
309,168 this year. 

—_—_—_>--—_—_ 
British Traction Profits. 

A report made of the electric trac- 
tion companies operating in Great Brit- 
ain shows that the average dividend of 
the corporation owned and the muni- 
cipally operated lines is less than half 
of one per cent. The 140 lines owned 
by stock companies are capitalized at 
$775,000,000, and the capital of the mu- 
nicipal systems is $245,000,000. 


} 

Dayton Power & Light Company. 

The organization of the Dayton Pow- 
er & Light Company, a consolidation 
of several companies in Dayton, O., was 
recently consummated. The newly 
elected officials are: 

President and general manager, F. 
M. Tait. 

Vice-president, E. P. Matthews. 

Secretary, L. K. Funkhouser. 

Superintendent, O. H. Hutchings. 

Sales Manager, B. H. Gardner. 
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AMONG THE CONTRACTORS 


AND SUPPLY MEN 


THE PEAKE ELECTRIC COM- 
PANY, Pensacola, Fla., will furnish fix- 
tures for the new County-jail Building 
at Pensacola. The amount of the bid 
was $2,388, 

GEORGE MILLER, Pana, IIL, re- 
ceived the contract for the installation 
of wiring and fixtures in the new pub- 
lic library at Pana. 


THE KLING ELECTRIC COM- 
PANY, Peru, Ind., has commenced an 
electrical supply and contracting busi- 
ness in Peru. The incorporators are 
Alpha H. Kling, Alpheus H. Kling and 
E. P. Kling. 

THE GRANER-MAHONEY CON- 
TRACTING COMPANY, 709 Pine 
Street, St. Louis, Mo., was awarded 
the contract for the electrice under- 
ground extension for the Western Un- 
ion Telegraph Company, at Kansas City, 
Mo. 

THE J. C. SCHAFF ELECTRIC 
COMPANY, Chambersburg, Pa., is do- 
ing the work of wiring the new post- 
office building at Chambersburg. This 
contract includes the furnishing and 
installation of all the conduits, wiring 
and switchboards for the complete 
electric lighting, telephone and vault 
protection systems. 

BLAISDELL & EDWARDS, Long 
Branch, N. J., have been awarded the 
contract to furnish the switch-boards 
and underground cables for the power 
plant in the new High School Building 
now under construction in that city. 
Other contracts received by the com- 
pany are for wiring of the Avenel Ho- 
tel at Pleasure Bay Park and putting 
in light and power cables at Little Sil- 
ver. 

THE McFELL ELECTRIC COM- 
PANY, which has offices in Chicago 
and San Francisco, was awarded the 
contract for installing a lighting sys- 
tem at Fort Miley, Cal. While the con- 
tract price of $17,200 was $700 more 
than that of the lowest bidder, the time 
of carrying out the work was enough 
shorter to warrant placing the bid with 
the McFell Company. The firm has 
taken a number of large contracts in 
San Francisco, among whih are the 
Y. M. C. A. Building, the Bohemian 
Club, the Royal Insurance Building and 
the Merchants’ Exchange. 
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New Line of Direct-Current Motors. 

The growing demand for direct-cur- 
rent electric motors that could be ap- 
plied to the individual drive of machin- 
ery of various kinds led to a number 
of important changes in both the me- 
chanical and electrical design of the 
motors used. To meet the .require- 
ments of this service the construction 
should not only be compact but also 
permit of mounting the motor in any 
position, while the windings and com- 
mutator must be either partially or 
wholly protected from external injury. 
Geared and direct-coupled methods of 
driving are rapidly displacing belts and 
this, together with the fact that sudden 
and excessive overloads are of common 
occurrence, requires larger bearings 
and shafts of greater stiffness than 
were formerly used on motors of the 
same class. The demand for a wide 
variation in speed by shunt field con- 
trol, with occasional heavy overloads at 
any speed, has also called for material 
improvement in commutating qualities. 

The Allis-Chalmers Type ‘‘K’’ direct- 
current motors have been especially 
designed to meet these mechanical and 
electrical requirements. They are 
equally well adapted to belt drive at 
constant speed and continuous service, 


or geared drive, variable or adjustable — 


speed, and intermittent service. 

The external appearance of these mo- 
tors is similar to other direct-current 
motors heretofore manufactured by 
this company, but the construction dif- 
fers in many important details, and. 
in fact, represents 
throughout. 

The cylindrical field-magnet yoke is 
of open-hearth steel and is machined on 
each end to receive the housings that 
earry the bearings. The housings are 
held in place by through bolts and, on 
four pole machines, can be rotated 90 
or 180 degrees to allow side wall or 
ceiling mounting; bi-polar machines 
ean be arranged for floor or ceiling 
mounting. The yoke is machined on 
the inside cylindrical surface and the 
poles are fastened to it by cap screws. 
The pole cores are of open-hearth steel 
and are cireular in cross section. These 


a new design 


vores are machined on one end to fit 


New Electricale’Mechanical Apparatus 


* Appliances 


the inner surface of the cylindrical 
yoke. 

The armature cores are built up of 
sheet-steel punchings insulated from 
each other to reduce the core loss and 
consequent heating. The laminations 
are separated at intervals so as to form 
radial ventilating ducts. The punch- 
ings are firmly clamped between cast- 
iron end heads which also serve as sup- 
ports for the ends of the armature coils. 
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of hard-drawn copper insulated from 
each other and from the shell by the 
best quality of mica; the mica between 
the bars is selected so as to give even 


wear. The clamping rings hold the 
bars very firmly, and the whole con- 
struction is such as to secure a perfect 
cylindrical surface, free from high or 
low bars. The commutator sleeve, in 
all except the smaller sizes, is cored to 


permit the passage of air through to 


SEMI-INCLOSED DIRECT-CURRENT MOTOR. 


In punching the armature laminations, 
openings are made in the disks so that, 
when the latter are assembled, venti- 


lating passages, are formed parallel to 


the shaft and connecting with the ra- 
dial ducts. There is thus a free pas- 
sage for circulation of air through the 
core, and all parts of the core and 
windings are thoroughly ventilated. 

The armature coils are form wound 
and interchangeable; they are heavily 
insulated with stay binding and the 
whole armature is thoroughly impreg- 
nated with insulating varnish after it 
has been completely wound. 

The commutator is of large diameter 
and ample wearing depth, having bars 


the armature. The shaft is made of 


high carbon steel which is very stiff 
and can stand heavy overloads without 
vibration or bending. 

The bearings are amply large and 
lubricated by oil rings which rest on 
the shaft and dip into oil wells be- 
neath. The shaft projection for the 
pulley is turned smaller than the jour- 
nals so that the bearing sleeve can be 
readily removed. 

The brushholders are of the reaction 
type, of the same general design used 
on all Allis-Chalmers standard direct- 
current machines. They are simple in 
construction, positive in action, and al- 
low the brush to follow the surface of 
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the commutator freely. The brushes 
are held firmly to the holders but can 
be readily removed for inspection. The 
brush studs are fastened to a rocker 
arm mounted on the bearing housing; 
this allows the brushes to set at the 
best running position but, after being 
once properly set, they require no ad- 
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The Boston & Maine Electric Locomo- 
tives. 

The Boston & Maine Railroad Com- 
pany has had in service since the latter 
part of May, five Westinghouse electric 
locomotives for freight and passenger 
service at the newly electrified Hoosac 
One of these locomotives hauls 


tunnel. 


FIG. 


justment under any change in load 
within the range of the motor. The 
brushes are connected to the holders 
by flexible-copper shunts so that cur- 
rent is not compelled to pass through 
any shding contacts. Ample carrying 
capacity is provided in the brushes and 


1.--COMBINATION PASSENGER AND FREIGHT LOCOMOTIVE. 


each train and its steam locomotive 
with banked fire through the tunnel. 
This practically eliminates the obnox- 
ious steam, smoke and gases incident to 
steam operation. These locomotives 
have four geared motors, twelve wheels 
and are designed for operation on 11,- 


199 


grade up to this level track from both 
the east and west portals. 

The passenger locomotives were de- 
signed to handle trains having a max- 
imum weight of 730 tons, inclusive of 
steam and electrice locomotives, and to 
maintain a schedule time of fourteen 
minutes between East Portal, Mass., 
and North Adams, Mass. The locomo- 
tives for freight service were built to 
handle heavy freight trains having a 
maximum weight of 2,000 tons inelud- 
ing both steam and electric loecomo- 
tives, and are equipped to accelerate 
this tonnage on the 0.5 per cent grade 
in the tunnel. 

The under running gear consists of 
two massive trucks shown in Fig. 2. 
They are known as 2-4-0 articulated 
trucks and have — sixty-three-inch 
wheels. Each truck has two driving 
axles constituting a rigid wheel base of 
seven feet and a pilot axle arranged to 
swing radially on the well known Rush- 
ton truck principle. The truck side- 
frames follow the general design of the 
cast-steel frames for steam locomotives, 
except that they are outside of the 
wheels. These frames are joined at 
each end by a east-steel box-section gir- 
der of sufficient strength to care for the 
stresses involved in bumping in freight 
service. The bumper girder at each 
end of the locomotive is equipped with 
an M. C. B. coupler mounted with a 
Westinghouse friction draft gear. 

The adjacent bumper girders at the 
midlength of the locomotive are joined 
by a draw bar with a pin connection at 
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FIG. 3.—TRANSVERSE SECTION OF HOOSAC TUNNEL LOCOMOTIVE. 


FIG. 2—RUNNING GEAR OF HOOSAC TUNNEL LOCOMOTIVE. 


brushholders and all parts operate at 
low temperature. 

The standard Type ‘‘K’’ motor is 
Open at the ends to permit a free circu- 
lation of air through the machine; it 
can, however, be made semi-inclosed or 
totally inclosed by the addition of suit- 
able metal inclosing covers which are 
readily fitted to the end housings. 

These motors are manufactured by 
the Allis-Chalmers Company, Milwau- 
kee, Wis., in thirteen different sizes. 


000 volts alternating current. Two are 
used for heavy freight service and the 
remaining three for combination pas- 
senger and light freight service, one of 
the latter being shown in Fig. 1. 

The electrified zone extends from 
Hoosae Tunnel Station, Mass., to North 
Adams, Mass., a distance 01 7.92 miles, 
of which 4.75 miles are within the tun- 
nel. The central zone of the tunnel has 
an almost level track 1,200 feet in 
length, with an aseending 0.5 per cent 


each end. The eye in this bar is elong- 
ated at one end and the length of the 
bar is so arranged that it is impossible 
for the bar to be subjected to com- 
pression under severe bumping condi- 
tions. The three wheels on each side of 
each truck are equalized together. The 
jongitudinal stability of the trucks is 
provided by the method of mounting 
the cab. The cab is supported by eight 
spring-loaded friction plates, two plates 
resting on each end of each truck. This 
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relieves the truck center pins of all 
the weight. This method of supporting 
the cab interposes two sets of springs 
in series between the rail and the cab 
and gives an exceptionally easy riding 
cab. To relieve the cab from possible 
pulling and bumping strains, the cen- 
ter pin of one truck is arranged with 
longitudinal clearance. This truck can 
not only rotate but can also move lon- 
gitudinally relative to the cab. 

In the interior of the cab a long 
raised deck is built along the center 
line which covers the motors and serves 
as a stand upon which the control ap- 
paratus is erected. The central ar- 
rangement of the equipment, with the 
numerous side windows, affords excel- 
lent light and ample room for inspec- 
tion and overhauling. 

Each motor is bolted rigidly to cast- 
steel cross ties, and the weight of the 
motor is thus carried on the main semi- 
elliptic springs. The detail of this 
mounting is such that the motor can be 
lifted from the truck frame by a crane, 
after the cab has been removed, or the 
motor can be dropped into an overhaul- 
ing pit when the trucks are in position 
under the eab. This method of mount- 
ing gives the highest center of gravity 
possible with a motor connected to the 
axle by single reduction gearing. It is 
particularly advantageous for locomo- 
tives that operate over tracks which 
are occasionally submerged. 

Each end of the motor-armature 
shaft is fitted with a solid pinion which 
meshes with a gear having a rim that 
is flexibly connected to the center. The 
gear centers are mounted on opposite 
ends of a hollow axle or quill which 
surrounds the wheel axle with a 1.5- 
inch radial clearance between the inner 
and outer axles. The gear center 18 
equipped with six arms arranged al- 
ternately with the wheel spokes. The 
end of each arm is bolted to one end 
of a helical spring and the other end 
is bolted to the wheel spoke. This 
spring is of sufficient flexibility to al- 
low each wheel complete individual 
freedom in negotiating track inequali- 
ties. 

The total weight of each locomotive 
is 260,000 pounds, of which about 48,- 
COO pounds is supported by each driv- 
ing axle and about 34,000 pounds on 
cach idle axle. The gear ratio for the 
three freight locomotives is 22:91 and 
for the two combination freight and 
passenger locomotives is 34:79. 


Each locomotive is equipped with 


four Westinghouse 315-horsepower air- 


cooled No. 403-A motors and with 
Westinghouse non-automatic unit- 
switch control.. The freight locomotives 
have a continuous tractive effort of 21,- 
000 pounds in twenty-one miles per 
hour, and the passenger locomotives 
have a continuous tractive effort of 12,- 
000 pounds at 37.5 miles per hour. 
~n 
Conference of Sunbeam Representa- 
tives. 

The annual conference of representa- 
tives of the Sunbeam Incandescent 
Lamp Company, who act as lamp 
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of a crowded week, mention may be 
made of the inspection trips through 
Cleveland lamp factories, and of the 
numerous papers and addresses, all of 
which were freely and thoroughly dis- 
cussed. H. B. Vanzwoll, of Chicago, 
secretary of the Sunbeam Company, 
gave the opening address; J. E. Ran- 
dall spoke on the work of the National 
Electric Lamp Association’s develop- 
ment laboratories; E. W. Rockefeller, 
of the Western Electric Company, gave 
an informal talk on the inter-relation 
of the incandescent lamp and the var- 
ous other lines carried by the Western 
Electrice Company, and referred to the 


GROUP AT CONFERENCE OF SUNBEAM REPRESENTATIVES. 


specialists for the Western Electric 
Company, sole distributor of Sunbeam 
lamps in the United States, was held 
in Cleveland, O., during the week of 
September 18. The purpose of the con- 
ference is to bring the men into touch 
with each other and with the organi- 
zation which they represent, as well as 
to impart technical and commercial in- 
formation on lamps and illumination, 
which will be of use to them in their 
relations with customers. Among those 
present were men from Dallas, Atlan- 
ta, New York City and San Francisco. 
The program for the conference was 
arranged and conducted by F. E. 
Watts, manager of the New York of- 
fice, and the meetings were held in the 
auditorium of the Engineering Build- 
ing of the National Electric Lamp Asso- 
ciation. 


To give an idea of the happenings 


Sunbeam lamp as one of the company’s 
million-dollar lines; P. F. Bauder spoke 
on ‘‘The Proper Lamp for the Circuit;” 
Roscoe Scott read a paper on ‘‘Editor- 
ial Publicity; Ward Harrison re- 
viewed the competitive-illuminants sit- 
uation, and G. S. Merrill spoke op 
‘‘Central-Station Rates.’ Interesting 
and highly instructive talks were also 
given by C. Walter Jones, A. W. 
Freund, T. J. Rider, Jr., J. G. Hennin- 
ger, T. W. Simpson, C. A. Bisonnette, 
L. D. Collins, J. M. Donahue, C. L. 
Wells, L. J. Brown and F. W. Koch. 

The entertainment features of the 
conference included a theater party 0D 
Tuesday evening, a baseball game be- 
tween the New York and the Chicago 
representatives on Wednesday after- 
noon which was won by the former, 
and a smoker on Thursday evening at 
the National Club. 


. Source of power at all times. 
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Motor-Driven Grain Mill. 

Electricity is becoming more and 
more of a factor on the farm, and es- 
pecially those farms which can easily 
procure central-station power. The ac- 
companying illustration of an electric- 
ally driven No. 2 Kelly Duplex. mill 
is an excellent and popular example 
of the advantages of electric drive and 
another factor in building up the day 
load. 

The mill is the product of the Duplex 
Mill & Manufacturing Company of 
Springfield, O., and is a great favorite 
with feed dealers, farmers and stock- 
feeders. It will grind any kind of 
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Apparatus for Artificial Respiration. 

An epoch-making invention for pro- 
moting artificial respiration has been 
patented by K. A. Fries, of Stockholm. 
Hitherto the work of producing arti- 
ficial respiration has been most arduous 
and trying, and when the time taken 
to produce satisfactory results is taken 
into consideration, it will readily be 
seen that the operator must be pos- 
sessed of great muscular strength. 

The Fries apparatus can be readily 
adjusted to any size subject from a 
child to a full-grown man, and can be 
operated with one hand, leaving the 
other free to draw forward the tongue 


MOTOR-DRIVEN GRAIN MILL. 


grain, cotton seed, corn cobs and 
shucks, and produce a grist of any de- 
sired quality, coarse, medium or fine. 
The grinding surface is just double 
that of the ordinary mill, owing to a 
‘double set of grinders or burrs, for 
which reason it is called the Duplex. 

A device is provided to permit reg- 
ulating the feeding of small grain from 
the base hopper into the crushers. 
This prevents the grain from clogging 
in the hopper and causes an even and 
ready flow. 

The application of electric drive in- 
sures a maximum capacity for grind- 
ing with the least operating expense 
and affords an efficient and reliable 
This mill 
is driven by a 7.d-horsepower alter- 
nating-current induction motor manu- 
factured by the Westinghouse Electric 
& Manufacturing Company. 


to any desired size. 


of the patient, or any other necessary 
process. : 

The apparatus consists of a wooden 
shield, with head-piece, attached to 
which is a light steel frame with cross- 
bar adjustable by automatic clamps 
for any length of arm. A canvas gir- 
dle or band for compressing the chest 
is provided with eyelets for regulating 
The apparatus 
when not in use can be folded to oc- 
cupy a space of 3 by 2 feet by 4 inches, 
and can be hung on the wall or kept 
in any handy position. To bring it 
into operation it is only necessary to 
lay it on a table and extend the steel 
frame. The patient is then placed on 
the shield, the wooden pillow automat- 
ically bringing the head and throat to 
the proper angle. The band or girdle 
is then placed on the lower part of 
the chest and adjusted by means of a 
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hook and cord. The patient’s wrists 
are then loosely strapped to the cross- 
bar at such a distance as not unduly 
to stretch the arms, and the hinged 
frame is then brought up almost at a 
right angle to the body of the patient. 
The whole of these operations can be 
easily and simply accomplished in 
twenty seconds. Two seconds more 
are occupied in adjusting the cords or 
chains to the proper tension, and the 
frame is then moved upwards and 
downwards and thus accomplishes aut- 
omatically its life-saving work. The 
movements of the frame should be kept 
in time with the operator’s own breath- 
ing, or about sixteen times per minute. 
Each upward movement of the frame 
compresses the chest and creates a vac- 
uum; each downward movement draws 
breath into the lungs, and thus grad- 


ually restores animation. The arms 
are moved at the same time. 
The whole apparatus is self-con- 


tained and is always ready for instant 
use, there being no intricate parts to 
get out of order. It weighs only a 
few pounds, and can easily be carried 
from place to place. 

It has been used most successfully 


in Sweden. 
—_—___~+--___-_— 


Vanalium. 

A new alloy has been put on the 
market by Standard ‘Alloys, Limited, 
of London, England. This alloy, the 
outcome of many years of experiment, 
is similar in lightness to aluminum, 
but it can be worked like brass. It 
can be rolled into sheets or drawn intc 
wire with ease, and its surface takes 
a high polish, which is not readily tar- 
nished. The color of the metal is 
white, and on fracture it displays a 
fine silky grain. It is unaffected by 
ordinary atmospheric conditions’ or by 
sulphuretted hydrogen, carbonic acid, 
sulphurous or mineral waters. The 
weight of a given volume of the metal 
is about one-third that of brass, and in 
price it compares favorably with the 
latter metal, volume for volume. In 
casting it flows remarkably well, fill- 
ing all the fine lines of the mold. It 
does not crystallize or become weaker 
by being exposed continuously to re- 
peated shocks and vibrations. It can 
be forged, squirted or extruded at snit- 
able temperatures. The alloy melts at 
about 650 degrees centigrade, and does 
not volatilize at any temperature nor- 
mally produced by the combustion of 
carbon. 
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A Friction Permeameter. 

This instrument was described by W. 
H. F. Murdock in a paper read at the 
recent Portsmouth meeting of the Brit- 
ish Association for the Advancement of 
Science. The object of the arrange- 
ment is to keep the magnetic circuit 
invariable during a test, to keep the co- 
efficient of friction constant, to have 
unidirectional sliding of the moving 
portion and no necessity to reset the 
specimen at each reading; to arrange 
matters so that the magnetic induction 
over the gap is as uniform as possible, 
so that the law of traction is fulfilled. 
To eliminate errors in H, the resistance 
of the magnetic current should be re- 
duced to a minimum; the instrument 
also should be direct reading and port- 
able. The instrument consists of a spe- 
cimen of cylindrical section, magne- 
tized by a solenoid excited by an elec- 
tric current, and entirely surrounded 
by a hollow cylindrical yoke of iron. 
This yoke is divided symmetrically at 
the middle and the lines of induction 
act on this gap together with other 
attractive forces. If now the top por- 
tion of the yoke is rotated about the 
specimen as a vertical axis, and slides 
steadily on the lower portion of the 
yoke, then the torque may be measured, 
or the angular displacement between 
the zero and pointer be read while slid- 
ing is occurring. To eliminate the fric- 
tion pull previous to magnetization the 
pointer is adjusted to read zero under 
mechanical friction only. Consequently 
when the specimen is magnetized the 
magentic pull is taken up on the sur- 
faced faces and the angular displace- 
ment is due to the magnetic induction 
only. Therefore the magnetic induc- 
tion in the test specimen can be ob- 
tained by multiplying the square root 
of the reading by a constant. Owing to 
the completeness of the magnetic cir- 


cuit, tests at high inductions can be 
made. 


New High-Efficiency Tungsten Lamp. 

The Deutsche Gasgluhlicht Aktienge- 
sellschaft, Berlin, Germany, is market- 
ing a new ‘‘intensive-type’’ Osram 
lamp for which a very high efficiency 
is claimed. The lamp comes in sizes 
from 100 to 1,000 candlepower. A 
number of these lamps, of 400 candle- 
power, were tested at the Physikalisle- 
Technische Reichsaustalt for 1,000 
hours on alternating current, and the 
average decrease in candlepower was 
eight per cent. All the lamps remained 


burning at the end of that period. The 
candlepower measurements were made 
with direct current, and at the start 
showed a specific consumption of 0.85 
watt per hefuer unit, equivalent to 
0.94 watt per candle. At the end of 
1,000 hours this had increased to an 
average value of 1.02 watts per candle. 
Mean horizontal candlepower was 
measured. By the use of a special re- 
flector, the mean lower-hemispherical 
candlepower is 1.12 as large as the 
mean horizontal. — 
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New Blow Torch. 

~The Solderall Company is now intro- 
ducing, in connection with its ‘‘Solder- 
all,” a new pocket self-acting, alcohol 
blow torch, shown in the accompanying 
illustration. This torch will throw a hot 
pointed flame three to four inches long 

in any direction desired. | 
It may be used for a variety of pur- 


ALCOHOL BLOW TORCH. 


poses, such as soldering, vulcanizing, 
removing paints, etc., or wherever 4 
long, steady, hot flame is desired. It 
has met with great favor among all 
classes of trades on account of its com- 
pactness, its cleanliness, leaving no soot 
and requiring no pumping or blowing. 
This torch is manufactured by the Sol- 
derall Company, New York, N. Y. 
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Mercury-Vapor Light for Sterilizing 
Milk 


United States Consul Frank W. Ma- 
hin, of Amsterdam, Holland, states that 
a local periodical dwelt on the effect of 
ultra-violet beams on bacteria and to 
the fact that such beams are abundant- 
ly developed by quartz-tube mercury- 
vapor lamps, and relates that through 
this medium milk may now be steril- 


ized in a few minutes. An apparatus 


has been constructed whereby the milk 
flows in a thin stream along such a 
lamp. Demonstrations were first made 
with water infected with different 
kinds of bacteria, and it is said that the 
water was purified in a few minutes, 


without appreciably increasing its tem- 
perature. 
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Data on Street Lighting. 

There is-‘probably no single aspect 
of central-station service that is re- 
ceiving more attention today than that 
of street lighting. So many munici- 
palities, boards of trade, business men’s 
organizations and other civic and en- 
gineering organizations are interested 
in this matter that the campaign for 
improved street illumination is rapidly 
becoming nation-wide. 

In this connection the Sterling Elec- 
trical Manufacturing Company of 
Warren, O., makes an interesting an- 
nouncement. This company has for a 
long time been in the vanguard in the 
matter of improved street illumination 
and it has made a coherent study of the 
entire problem. This study has extend- 
ed over a considerable period, and the 
data secured constitutes probably the 
last word on this interesting subject. 


The company has compiled this data 


and prepared a compendium on street. 
lighting for the use of engineers, mu- 
nicipal authorities, central stations, ¢1v- 
ic organizations and others interested 
in improving street-lighting conditions. 
This volume is for pure service and so 
valuable does it appear to be that the 
Sterling Electrical Manufacturing Com- 
pany is the recipient of many commen- 
datory expressions and congratulations: 
upon its enterprise. 
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White Way in Niagara Falls. 

Niagara Falls, N. Y., has joined the 
list of cities having a ‘‘great white 
way.” Third Street, between Falls 
Street and the bridge, now has an il- 
lumination of which the citizens are 
proud. It was secured by the activity 
of the Third Street Business Men’s As- 
sociation. The first illumination took 
place about a month ago, the occasion 
being signalized by a parade and cele- 
bration. Tungsten lamps, inclosed in 
globes, and mounted on Morris Iron 
Company’s posts, were used. There 
are five lamps on each post. 


Aluminum Furnishes New Abrasive. 
A new artificial abrasive ‘‘corubin”’ 
has recently been put on the market 
abroad. The material is produced 
from the slag resulting from the reac- 
tion between aluminum and chromium 
oxides. It is practically pure alumina 
containing a trace of chromium oxide, 
which gives it a red color. On account, 
of the high temperature at which it is 
manufactured it is free from combined 
moisture. Jt is produced in three 
grades, coarse, medium, and fine. 
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New Designs of Cable End Bells and 
Busbar Supports... 

Power-house experience in the last 
few years has shown the great impor- 
tance of careful attention to details of 
design and construction in electrical 
fittings for high-tension and even me- 
dium-tension cable leads, busbars, aux- 
iliary wiring, etc. Among manufactur- 
ers of such specialties, the Electrical 
Engineers’ Equipment Company, of 
Chicago, has given particular attention 


FIG. 1.—END BELL FOR INSIDE SERVICE. 


to this line of supplies and, as the re- 
sult of close study of the requirements, 
has produced many new designs of fit- 
tings to meet these requirements ex- 
actly. Space will permit mention of 
only a few of these in this article. 
Among the cable end bells there are 
quite a few new types. Fig. 1 shows 
an end bell made for all sizes of single- 
conductor, lead-covered cable up to 
7,000 volts and intended for inside 
service. The bushing on top is made 
of wet-process porcelain. The bottom 
of the bell has an outside clamp for at- 
taching to the cable when an iron-pipe 


FIG. 2—END BELL FOR OUTSIDE SERVICE. 


conduit is not provided. Another new 
bell for single-conductor, lead-covered 
7,000-volt cable is shown in Fig. 2. 
Fhis bell is for outside service and has 
a special two-part ‘‘Y’’ connector so 
arranged that, after the incoming lead 
has been soldered to the bottom part, 
the outgoing lead can be soldered to 
the other part and both bolted to- 
gether. This permits any size of cable 
to be used on the sharp angle shown, 
which could not be done if the cable 
had to be bent to a radius nec- 
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essary for the larger cables. Up to 
2,000,000-circular-mil cable ean be 
used. Both the cable bell and its con- 


GHIGAGO TL 
PATA D FOR 


NOS J A 


T 


=" a 


FIG. 3—END BELL FOR THREE-CONDUC- 
TOR CABLE. 

nections are detachable. The bell is 

equipped with the inside clamp device 

and is arranged for connection to iron 


conduit. 
A very compact cable bell for inside 


FIG. 4.—END BELL FOR FOUR-CONDUCTOR 
CABLE. 

service is shown in Fig. 3, as adapted 

for three-conductor cable carrying 

7,900 to 16,500-volts delta potential. It 

is also made for two or four conductors 

and is arranged to screw on to iron- 


FIG. 5.—INSULATOR PIN. 


pipe conduit.. Fig. 4 shows a type of 
end bell adapted for outside service on 
four-conductor, lead-covered cable sup- 
plying up to 13,200-volts delta. Both 
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the types in Figs. 3 and 4 are equipped 
with the patented inside ground clamp, 
whose construction was described in 
these columns in the issue of Novem- 
ber 5, 1910. It will be recalled that 
this clamp is designed particularly to 
afford a reliable discharge path to the 
static electricity that accumulates at 
the end of cable sheaths or armor. 
This inside clamp device is very easily 


FIG. 6.—NEW CLAMP INSULATOR FITTING. 


installed without wiping of lead joints 
or other troublesome features. It given 
an added value to the end bell, for the 
latter serves not merely to exclude 
moisture, but to overcome the trouble- 
some static effects which have caused 
so many cable breakdowns. 

In Fig. 6 is shown a new clamp in- 
sulator fitting for mounting on 1.25- 
inch standard iron pipe and suitable 
for bare cables carrying up to 2,500 
volts or for solid round or tubular bus- 
bars. 

Fig. 5 shows an insulator pin for 


FIG. 7.—PIN FOR BUS COMPARTMENTS. 


cementing into any upright insulator 
of 22,000 volts or above. The pin is 
of one-inch extra heavy pipe of any 
height and is made to fit any size of 
thimble. The thimble and base part 
are of malleable iron; the solid base 
shown clamps seven inches on the pipe. 
The lower base clamp has steel set- 
screws to prevent the pin turning. 

A malleable iron pin for mounting 
high-tension bus compartments is 
shown in Fig. 7. The pin head fits 
any size of thimble. 
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Making Belts Waterproof. 

Transmission of power through shaft- 
ing under favorable conditions is 
more efficient than is generally 
supposed. Much depends upon the 
care exercised in hanging the shafting 
and in the arrangements of the pulleys, 
and, more important still, the tension 
in the belts. 

In tropical regions some belts have 
been known to change length six 
inches in one day. Humidity is the 
principal cause of trouble when the 
belts are not waterproof. Where slight 
initial tension is needed the belt must 
therefore, be waterproof to give best 
results. 

It is not necessary to buy rubber or 
special waterproof belts for drives 
where an ordinary leather belt is pref- 


erable. Ordinary leather belts can be 


made immune to damp or steamy sur- 
roundings or to the actual slopping of 


water on the belts by proper applica- 
tion of ‘‘Chng-Surface,’’ 
proofing material. 


A belt with riveted joints, treated 
with Cling-Surface, is said to be made 
absolutely waterproof and could be run 
submerged in a water pit. This has 
been proved in instances where for sev- 
eral days floods buried belts treated in 
this manner. The preservative treat- 
ment rendered them immune in even 
such severe cases. A cemented belt, 
excepting the edges of the seam, is also 
waterproof, and although it might not 
withstand prolonged submerging, it 


will successfuly resist dampness and 
steam. 


anew water- 


—__—_—_.»<-e——_—_—_- 


Electric Manufacture of Steel. 

An application of electricity to metal- 
lurgy will shortly be carried out on 
Tyneside (Eng.), where a new industry 
is being established by the Electro-Flex 
Steel Company, Ltd., a syndicate re- 
cently promoted for the manufacture of 
steel entirely by electrical methods. A 
site of about three acres has been ac- 
quired, and arrangements have been 
made to obtain the supply of current 
from the County of Durham Electrical 
Power Distribution Company. The 
initial installation will consist of two 
200-kilowatt Stassano electric-are fur- 
haces of the latest pattern, each having 
a capacity of one ton per charge. The 
company will, it is understood, confine 
its operations, in the first instance, to 
the manufacture of high-grade castings 
of weights ranging from 101 pounds to 
about 300 pounds. 


A Unique Advertising Device. 

A reputation for producing business- 
getting advertising is sometimes un- 
comfortable because it is hard to live 
up to. The Bryant Electric Company, 
of Bridgeport, Conn., has such a rep- 
utation and its latest piece of adver- 
tising matter is sufficiently ingenious 
to deserve special notice; a general il- 
lustration of it appears herewith. It is 
‘devoted to its interchangeable line of 
‘‘New Wrinkle’’ sockets, switches and 
other wiring devices, and consists of a 
heavy base card fourteen by twelve 
inches to which is attached a revolva- 
ble disk ten inches in diameter. The 
various bases and caps which make up 
the line are printed on the base card 
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A Telephone Train-Dispatching System 
Paralleling a High-Tension Trans- 
~ Mission Line. 
The New York, Westchester & Boston 
Railroad is now installing a telephone 
installation which is particularly inter- 


esting because of the fact that it is the 


first installation of a telephone train-dis- 
patching system paralleled by high-ten- 
sion, single-phase circuits. The method 
of protecting the telephone user, keeping 
the cable drained from induced currehts 
Irom the transmission line, and at the 
same time giving standard transmission, 
is a problem which will be appreciated 
by those who have endeavored to operate 
telephones when used in connection with 
high-tension distribution. 


DO IT RIGHT! 


UNIQUE ADVERTISING DEVICE. 


and the shells on the disk. This per- 
mits each of the twenty shells to be 
brought against any one of the twenty- 
six caps and bases, and when this is 
done the catalogue or style number of 
every one of the 520 complete articles 
formed by the union of the two parts 
shows through a slot in the disk. On 
the reverse side of the heavy card is an 
index of catalogue numbers which in- 
eludes standard package quantities and 
list prices. 

In practice it would seem as if this 
unique advertisement would be of great 
benefit to the Bryant Electric Com- 
pany and its distributors. Credit for 
originating as well as working out this 
clever scheme is due Frank V. Burton 
the energetic Eastern sales manager of 


the company, who likewise directs all 
of its publicity work. 


DO IT RIGHT?! 


Ü Nadit 


PS The telephone system will 
be complete, consisting of 
train-dispatchers’ circuits and 
message-wire circuits of varı- 
ous kinds. All the circuits, 
with the exception of the 
train wires, will be provided 
with intercommunicating fea- 
tures. 

As this road is electrically 
operated, using 11,000-volt, 
twenty-five cycle, single- 
phase energy, it was thought | 
best after a considerable 
| amount of engineering inves- 
tigation to make the distribu- 
tion system of underground 
cable, and, accordingly, a 
four-duct subway is now be- 
ing constructed between One 


Hundred and Eightieth 
street, West Farms, and Co- 


lumbus Avenue tower, Mt. 

Vernon. At that point the 
road branches off, extending to White 
Plains, a distance of approximately 
eight miles. Over this branch, and also 
over the New Rochelle branch, which 
extends three miles from Columbus 
Avenue Junction, a three-duct subway 
will be built. The layout for the com- 
plete telephone system had to be de- 
signed for future extension. _ 

The dispatcher’s office will be located 
at One Hundred and Eightieth Street 
Station, as will also the message opera- 
tor, who will monitor the various mes- 
sage circuits and have charge of the lo- 
cal telephone service through a special 
switchboard. This special switchhoard. 
all of the telephone selector equipment 
for the circuits, the wire, conduit, cable. 
and, in fact. the complete equipment. 


was furnished by the Western Electric 
Company. 
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CANADA. 


(Special Correspondence.) 


OTTAWA, Ont... October 4.—Another gigantic power concern is 
receiving a charter from the Ontario Government under the title of 
The Mexican-Midland Light & Power Company, of Toronto, with a 
capital of $15,000,000. 

The commencement of a new era has been marked in practical 
farming in Canada. A short time ago the chairman of the Ontario 
Hydro-Electric Commission, Hon. Adam Beck, went to the farm of 
John Krouse, in West Oxford, Ont., and in the presence of many rep- 
resentative farmers, turned on the electricity to run motors for cut- 
ting corn, for the preparing of the soil and other farm uses. This 
is the first time in this country that electric power has been used 
for general farm work. 

The Commission, which will deal with navigable conditions on 
the St. Lawrence River, has been announced by the Dominion Gov- 
ernment. The duties of the new organization will be to examine 
conditions prevailing in the river and to report the many electrical 
power schemes now before the government, and the effect of such 
works upon the navigation of the river. 

The directors of the Marconi Wireless Telegraph Company, of 
Canada asks authority from the Dominion sovernment to create and 
issue $2,500,000 thirty-year first-mortgage six-per-cent gold bonds. It 
is proposed to issue $1,000,000 worth at once, and the directors ex- 
pect to sell these bonds at an early date, and the proceeds will be 
used to pay off the indebtedness of the company, the balance to re- 
main in the treasury. : 

The important announcement is made by the Department of 
Public Works, here, that it has approved of the plans of the Cedar 
Rapids Manufacturing Company for its works on the St. Lawrence 
River. It was explained to the department that the undertaking 
does not involve objections similar to those urged against the Cana- 
dian Power proposition at Beauharnois, nor such as were taken 
to the Long Sault project. The matter will be dealt with by the 
new Canadian Government, but meanwhile the Cedar Rapids propo- 
sition can go ahead. : 

The Canadian Light & Power Company has at last become a 
factor in the power situation in the city of Montreal. After much 
opposition and a great many interruptions the company started to 
fill contracts amounting to about 15,000 horsepower. The company 
is now operating two units of 7,600 horsepower each, and is trans- 
mitting power direct from the St. Timothy power plant into the 
terminal station at Cote, St. Paul, where it is distributed to the local 
consumers. In a short time a third unit of 7,600 horsepower will 
be available. and the company is proceeding at once to lay the basic 
work of a fourth like unit, which will give a capacity of 30,000 
horsepower. . 


MEXICO. 
(Special Correspondence.) 


Mexico City, Mex. September 30.—The Mexican Northern 
Power Company, composed of Canadians, which is constructing a 
great hydroelectric enterprise on the Conchos River, about twenty 
miles from Santa Rosalia. now has more than 1,000 men employed 
in the work. The dam is partly finished. Besides storing water 
for operating the proposed hydroelectric plant which is to have 
a capacity of about 50.000-horsepower, it will be the means of 
affording a water supply for irrigating 200.000 acres of land, sit- 
uated in the valley of the Conchos River. The company is oper- 
ating under favorable concessions granted by the State and Fed- 
eral governments. It began construction work about two years 
ago and carried it on steadily until the outbreak of the revolu- 
tion last fall. tor several months a shortage of labor interrupted 
Operations but this condition is now relieved and it is announced 
that the big enterprise will be finished by June, 1913. The project 
Involves the expenditure of about $15,000,000 gold, making it one 
of the most important foreign industrial works now in progress in 
oe In order to afford transportation facilities for conveying 
material and supplies to the construction camp a standard-gauge 
railroad was constructed from Santa Rosalia to the dam site, a 
distance of twenty-two miles. The electric transmission lines from 
the hydroelectric plant will run to the cities of Chihuahua, Parral, 
Jiminez and a number of smaller towns as well as to all of the 
Principal mining camps in a big portion of the state: 

An English company is said to be constructing a large power 
plant at Micos Falls. Houses have been erected and work com- 
aie bate A small dam is being built and a tunnel will carry the 
hha through a mountain side from the dam to the power plant. 
at ei ace safety during floods and a perfect control of water 
m Imes. Work has been commenced on a tunnel through the 

Ountain, and it is said that the company will build a railroad to 
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connect with the National Railroad for handling the machinery. It 
is said that the company will expend $6,500,000 gold in construct- 
ing the power plant and transmission lines and that the power 
will be transmitted to Tampico and to San Luis Potosi. 


COMMISSION NEWS FROM NEW YORK. 


(Special Correspondence.) 


A booklet which has been published by the Public Service 
Commission reviews in a comprehensive manner the work done by 
the two bodies since their inception. An excellent idea is given 
of the powers and scope of the bodies. 

The two Public Service Commissions created by the Legisla- 
ture in 1907 on the recommendation of Governor Hughes were 
given broad powers for the regulation and control of corpora- 
tions under their jurisdiction. The Commission for the First Dis- 
trict was also invested with the powers of the Board of Rapid 
Transit Railroad Commissioners to lay out and build rapid-transit 
lines in New York City. 

Rapid-transit work takes more than three-quarters of the time 
of the Commission and is responsible for more than sixty per cent 
of its expenses. Out of about $1,000,000 expended each year ap- 
proximately $650,000 goes to rapid-transit work. The supervision 
and regulation of public-service corporations costs from $350,000 
to $400,000 a year. 

When the Commission came into existence the subway con- 
sisted of 22.12 miles of road and 72.49 miles of track. Extensions 
during the four years since have brought the road mileage up 
to 26.33 and the track mileage up to 85.31. The number of cars 
used in the subway has increased from 794 in 1907 to 1,129 in 
1911. , 

The annual revenue car mileage has increased from 37,184,940 
in 1907 to 57,110,868 in 1911. The number of revenue passengers 
carried has increased from 166,363,611 for the year ended June 30, 
1907, to 276,704,796 for the year ended June 30, 1911, an increase 
of more than 110,000,000 in four years. The average daily number 
of passengers in 1907 was 455,789 and in 1911, 758.093, an increase 


of 302,304. 
INTERSTATE COMMERCE COMMISSION NEWS. 


(Special Correspondence. ) 


A question involving the right of the Interstate Commerce 
Commission to take up the matter of practice and fares of street- 
car companies has been raised by citizens of several suburbs of 
Washington, D. C. It was formerly the practice of the local corn- 
pany to extend the city fare to these suburbs, but recently an 
additional five-cent fare has been added, although these suburbs 
are not more than one-half a mile outside the limits of the District 
on the Maryland side. Following the one fare charged some vears 
azo a commutation fare was put into effect. but this has heen 
superseded by the limit of the zone fare prescribed by the Mary- 
land statute plus the District of Columbia fare, thus making a 
combination of the locals instead of a joint through rate. Com. 
plaints have been filed with the Commission. 

The trolley roads take the position that the new rate for the 
haul in Maryland is compelled because the Maryland statute for- 
bids free transportation such as the companies had been giving 
passengers for the near-by suburbs and the interstate commerce 
law forbids free transportation in territory Subject to its juris- 


diction. : 
IMPORTANT DEVELOPMENT 


(Special Corrcapondence. ) 


NEW MEXICAN IRRIGATION PROJECT.—Preliminary steps 
have been taken by the Virtue Mining Company and the farmers of 
San Simon Valley, near Rodeo, N. M., for the installation, by the 
former concern, of a large hydroelectric plant and the construction 
of an extensive system of transmission lines through the vallev to 
provide power for operating irrigation pumps upon the farms. Off- 
cers of the company met with the farmers at Rodeo on September 23 
and discussed the proposition. The prcposed hydroelectric plant 
will be located in Clear Creek Canyon. The canyon runs back four 
or five miles, where it forks, one fork running to the falls, which 
are severa] hundred feet high and afford an enormous amount of 
water power. The grade leading up to the falls is about 1.000 feet 
to the mile, which enhances the possibilities for utilizing the water 
for power purposes. The San Simon Valley is underlaid with a 
basin of water at a shallow depth and considerable development in 
the matter of bringing this water to the surface by wells upon which 
pumps have been installed has already been accomplished, It is 
planned by the Virtue Mining Company to run a network of elec- 
tric transmission lines through the valley so that the power mav b> 
utilized for operating the irrigation pumps. D. 
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LIGHTING AND POWER. 
(Special Correspondence.) 
MORRIS, MINN.—The installation of an electric light plant 
is being agitated. 


C. 
COLLINSVILLE, OKLA.—This city has voted bonds for $45,000 
for a light and power plant. 


ROCKFORD, IOWA.—C. W. Walker has applied for a twenty- 
year electric light franchise. 


CORYDON, IOWA.—This city is to at once begin the construc- 
tion of an electric light plant. 


UNIONVILLE, MO.—This city is about to reconstruct and ex- 
tend its electric light system. 


DERMOTT, TEX.—The Dermott Townsite Company is figuring 
on installing an electric light plant. 


PLYMOUTH, WIS.—Bonds for $20,000 will be issued for the 
rebuilding of the electric light plant. 


GRAVETTE, ARK.—This city is about to issue bonds for $25, 000 
and will put in an electric light plant. 


DEEP RIVER, IOWA.—Bonds have been voted here for the 
installation of an electric lighting system. 


TERRY, MONT.—E. H. Phillips has made application for a 
ten-year electric light and power franchise. 


REDFIELD, IOWA.—Electric light and waterworks bonds to 
the amount of $15,000 have been voted here. 


WATTS, CAL.—The Pacific Light & Power Company has been 
granted a fifty-year franchise in this city. 


CHOTEAU, MONT.—Mr. McCullough has commenced work on 
the installation of an electric light plant here. 


C. 
CORPUS CHRISTI, TEX.—The People’s Light Company is pre- 
paring to enlarge its plant and extend the system. 


EL CENTRO, CAL.—Plans are under way in Calexico for the 
installation of a municipal electric lighting system. 


COLFAX, IOWA.—A. J. and F. L. Breeden have incorporated 
the Colfax Electric Light Company, capital $35,000. 


THE DALLES, ORE.—N. C. Evans has applied for a franchise 
for an electric power and light system for this town 


PERRIS, CAL.—Fred B. Mechling has been granted a fran- 
chise for an electric light and power system in this city 


GRIDLEY, CAL.—The Gridley Produce & Canning Company 
plans for the erection of an electric light and power plant. 
ABERDEEN, WASH.—Plans for the establishment of a munici- 
pal electric lighting system are now before the City Council. 
LEPANTO, ARK.—The Lepanto Electric Light & Telephone 
Company has been incorporated with a capital stock of $2,500. 
DEVIL’S LAKE, N. D.—A vote will be taken November 6 on 
issuing bonds for $33,000 for a municipal electric light plant. C. 
COLUMBUS JUNCTION, IOWA.—R. D. Parks, of Lake Crystal, 
Minn., proposes to install an electric light plant at a cost of $15,000. 
ANAHEIM, CAL.—The city has awarded a contract to W. W. 
Scott for the erection of an addition to the municipal power 
plant. 


VAN HORNE, IOWA.—This city has voted $10,000 in bonds 
for the construction of a light plant, the old plarit having been 
burned. 


CHIHUAHUA, MEX.—The Eureka mine contemplates the in- 
stallation of electric hoisting machinery. Edmund Putnam 
manager. 


A. 
PRINCE ALBERT, MAN.—Cecil B. Smith, engineer, Winnipeg. 
Man., 


has prepared plans for a municipal power plant to cost 
$250, 000. 


is 


C. 
OLYMPIA. WASH.—The State Board of Control has taken 
bids for the installation of an engine-generator set in the Capitol 
Building. A. 
ARBUCKLE, CAL.—The Northern California Power Company 
plans for the construction of power lines from Williams to Arbuckle 
and Grimes. A. 
HUSUM, WASH.—The Pacific Power & Light Company has 
made application for a franchise for a power line from this city 
to Underwood. A. 
MEDFORD, ORE.—The Southern Oregon Electric Company 


has been awarded the contract for installing a street lighting 
system in this city. 


FAIRLAND, OKLA.—Machinery has been ordered for an elec 
tric light plant which is to be installed here 
head of the venture, 


RANDSBURG., 


L. D. Long is at the 


CAL.—The Southern Sierra Power Company 


has commenced construction on a power line to serve the Rands 
burg mining district. 


A. 
MINNEAPOLIS, MINN.—The board of tax levy appropriated 


500 for the installation or ornamental lighting on Washington 
and Nicollet Avenues. 


JACKSON, CAL.—The Amador Electric Light & Power Com 
pany has completed its new substation at Jackson 


. for the local 
cleetric Hehting system, 


A. 
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CHARLESTON, S. C.—Bids are to be received until Otcober 
18, for lighting the streets of this city. There will be required a 
total of 300 arc lamps. 

JAMESTOWN, CAL.—The:‘Rio Tagus mine is said to be con- 
templating the erection of a hydroelectric power plant on Knight's 
Creek, near its property. A. 

PASADENA, CAL.—W. A. McNally & Company has been awarded 
a $30,400 contract for installing an electric lighting system in cer- 
tain sections of this city. 

NASHUA, IOWA.—The Nashua Power Company has been in- 
corporated by W A. Granger, G. T. Greeley and G. E. Hoger, with 
a capital stock of $21,000. 

VENICE, CAL.—The Abbott Kinney Company (Abbott Kinney, 
president) is planning for the erection of an electric lighting pon 
to cost approximately $100,000. 

WACO, TEX.—The City Commission has entered into contract 
with the Waco Gas & Electric Company for the installation by the 
latter of 100 additional arc lights. 

FARMINGTON, MINN.—An electric light and power com- 
pany, with a capital of $100,000, has been organized. A. H. Sprute 
is president and J. S. Lewis secretary. C. 

LOS ANGELES, CAL.—The C. C. Moore Engine Company has 
been awarded the contract for installing an electric generating 
plant in the Hall of Records at $21,000. 

PORTAGE LA PRAIRIE, MAN.—The contract for the addi- 
tions to the municipal electric light plant, including two 225-horse- 
power engines, .was let to Alex McDarty. C. 

WEAVERVILLE, CAL.—The Trinity Dredging Company has 


been granted a fifty-year franchise for an electric transmission 
line on the public highways of the county. 


DURANT, OKLA.—The City Council has accepted the new 
city light plant and it is now in operation 


. The city plant will 
compete with the Durant Ice & Light Company 


COTTONWOOD, CAL.—The Sacramento Valley Power Com- 
pany contemplates the construction of a transmission line from 
this place to the gold dredging field on Dry Creek. 


CORONA, CAL.—Construction-engineer Forbes, of the Siert 
Light & Power Company, is now preparing plans for the entire 
reconstruction of the plant and lines at this place. 

LAmAR, COLO.—The Associated Engineers Company of Den- 
ver and Colorado Springs men has acquired the power plant here. 
T. L. Wilkinson, of Denver, is president of the company. 

ENDICOTT, N. Y.—The Endicott Light, Heat & Power Com- 
pany has been incorporated with a capital of $5.000, by Perkins & 
Blakeslee, Lewis S. Nattoon, Isaac E. House and J. Winfield Tiffany. 

DENTON, TEX.—New machinery, including a 200-kilowatt 
direct-connected generator and a 300-horsepower engine, will be 
installed in the municipal light and power station at a cost of 
$10,000. D. 

CHELAN, WASH.—The Great Northern Railway is said to be 


planning for the erection of a hydroelectric power plant on the 
Chelan River, near Chelan. 


H. M. Herzog, engineer, Seattle, is 
in charge. 


A. 
DORRIS, CAL.—The Siskiyou Light & Power Company will 


furnish this town with light and power within a short time. The 
substation has already been erected, and a fifty-year franchise 
asked for. 


ESTELLINE, S. D.—A new electric light system has been in- 
stalled here and rapidly is being extended to all parts of town. 
The City Council has ordered twenty-seven lights to be placed on 


Street crossings. 

PRESCOTT, ARIZ.—The Arizona Power Company will con- 
struct a transmission line from Poland Junction to Crown King. 
by .way of Mayer. R. S. Masson, Los Angeles, Cal. 
for the company. 


PASCO, WASH.—The City Council has awarded a contract 
for the installation of eighty-six ornamental cluster lights, three 
lamps to the post. The fixtures will be placed in the business and 
residence district. A. 


, is engineer 


THIEF RIVER FALLS, MINN.—Dr. Henry Grundy, Alderman 
Torrison and Martin Evenson are a committee to investigate the 


feasibility of installing an oil, instead of steam, auxiliary plant at 
the power station. 


PORTLAND, ORE.—Architects Doyle, Patterson & Beach are 


preparing plans for a twelve-story addition to the Oregon Hotel 
to cost about $500,000, 


A complete electric lighting and power 
plant will be installed. 


CHRISTOPHER, ILL. —The Christopher Electric Company bas 
a incorporated with a capital of $20,000 to operate a plant in this 
city 


The incorporators are Thomas Horn, Albert E. Pike, H. M. 
Rea, and T. D. Parkhill. 
CONNERSVILIL E, 


IND.—The Hydro-Electric Light & Power 
Company has incorporated with a capital stock of $100,000 to do 
municipal lighting, 


The directors are E. D. Johnston, Lewis R 
Johnston and J. M. Shade. 


RALEIGH, N. C.—A lighting and power plant is being installed 


„< e m -e O 
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in the Central Hospital for the Insane, involving an expenditure of 
about $6,500. The power supply is now being received from the 
Carolina Light & Power Company. ` 

BAROGA, MICH.—Contracts will be let for the work on a wa- 
terworks system and electric light plant for this city, at 2:00 
p. m., October 16. The Oscar Claussen Engineering Company, St. 
Paul, Minn., has the work in charge. 

SAN BERNARDINO, CAL.—The Southern Sierra Power Com- 
pany, now building a transmission line from Bishop to this city, 
plans for the construction of a branch power line from San Ber- 
nardino to Oro Grande, on the Mojave River. l A. 

KENNETT, CAL.—The Sacramento Valley Power Company 
has completed its new transmission lines to this district and is 
now supplying power. The entrance of this company into this 
section is said to mean a reduction in rates. A. 

VALLEJO, CAL.—An election will be held the latter part of 
October or the first of November to decide whether or not a $225,- 
000 bond issue for municipal improvements shall be made. $150,000 
of this is for a municipal electric light system. 

PHOENIX, ARIZ.—Plans for Power House No. 2, on the South- 
Consolidated Canal, are now in the hands of the Water Users’ 
Association. A 3,000-horsepower generating plant will be installed, 
electrical apparatus having already been ordered. 

COLUMBUS, O.—A sum of $22,000 for use in installing an or- 
namental system of street lighting became available a-short time 
ago. While some of the work will be done this fall it is probable 
that the installation will not be completed before spring. 

ADAMSTOWN, PA.—The Adamstown Electric Company has 
been incorporated to furnish light, heat and power for this 
borough. The capital stock of the company is $5,000. The incor- 
porators are Walter A. Rigg, George L. Roller and H. H. Reigel. 

PORTLAND, ORE.—The Ewbank Power Transmission & Mo- 
tor Company has been incorporated by H. B. Ewbank and G. Sta- 
ples, with a capital stock of $250,000. The company plans to de- 
Mt power, and construct an electric railway system, near Port- 

. A 


LYLE, WASH.—The Northwestern Electric Company, of Port- 
land, has awarded a contract to the Puget Sound Bridge & Dredg- 
ing Company for the construction of a dam on the Klickitat River, 
near Lyle, to be used in connection with its proposed hydroelectric 
power plant. A. 

RICHMOND, VA.—Application has been made by the Rich- 
mond & Henrico Railway Company for permission to sell light 
and power along the streets over which the line operates. If per- 
mission is granted, the company expects to make extensive im- 
provements in its system. 

OSKALOOSA, IOWA.—Capitalists representing the Des Moines 
River Power Company, are trying to interest local people in a Des 
Moines River Project. It is planned to build a dam near here for 
the purpose of generating electricity to run plants here and in 
Albia, Buxton and other points. C. 

VERMILLION, ALTA.—C. V. Caesar, town clerk, will receive 
bids up to noon October 16, for a municipal light plant, including 
one seventy-five-horsepower steam engine and boiler and one 
fifty-kilowatt, alternating-current generator and switchboard. 
Boweing & Logan, of Toronto, Ont., are the engineers. 

WINNIPEG, CAN.—The new municipal electric plant at Point 
du Bois, seventy miles from the city, was recently started. At 
eee it supplies, from the Winnipeg River, to this city 60,000 

orsepower, but steps have been taken to insure double that 
amount when needed. The cost of the plant was $5,000,000. 


i CALISTOGA, CAL.—The Calistoga Electric Company has been 

pii arated with a capital of $25,000 by C. W. Crouch, E. M. 
llings and D. R. Wedamand. The company will obtain electric 

eA from the Napa Valley Electric Company at Bale, and will 
stribute for lighting and power in the Napa Valley district. A. 


p FRESNO, CAL.—Upon the application of the Pacific Light & 
ower Company, of Los Angeles, the Board of County Supervisors 

i advertising a notice of sale of a pole and wire franchise from 
e San Joaquin River to designated sections of the county for a 

term of fifty years. Bids will be received up to November 7. A. 


STEVENSON, WASH.—The Skamania Light & Power Com- 
pany has applied for a light and power franchise at Hood River, 
ihe A reduction of fifty per cent in present rates is offered. 

e company is also planning to. install a system at Vancouver, 
Wash., and will soon request a franchise. Samuel Samson is head 
of this company. A. 
D PORTLAND, ORE.—A company headed by M. A. Moody of The 

alles, and Le Roy Park of Portland, has organized with a capital 
of $1,000,000 under the name of the Deschutes-Rimrock Power 
be eee to develop power on the Descutes River. The plants will 

e built at the mouth of the river so as not to interfere with the 
Government's operations. 

VINCENNES, IND.—Judge Anderson of the Federal Court has 
annulled the lease of the property belonging to the Black Hawk 
Light, Heat & Power Company which has been beld by the 
Vincennes Light & Power Company, and also discharged the re- 
ceiver. The officials of the Black Hawk Light, Heat & Power 
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Company announce that they will extend and improve the plant 
and operate the same for the distribution of current and gas to 


consumers. S. 
BOWLING GREEN, O.—Receivers B. C. Harding and E. A. 
Royce of the Lake Erie, Bowling Green & Northern Railway Com- 
pany, have secured authority from Federal Judge Killits to expend 
$50,000 in improvements. The local lighting plant will be rebuilt 
to accommodate a city four times the present size of the town. The 
city will be asked to renew the present franchise which expires in 
November. H. 
KENTON, O.—Officers of the Hardin-Wyandotte Light Company 
have given assurances that a new lighting plant will be built here 
according to the agreement made nine months ago when the fran- 
chise was extended a period of nine years making it a twenty-five 
year franchise. Work has been delayed on account of a suit for 
$170,000 brought by Kerlin Bros., of Toledo, against the stockhold- 
ers of the old company. H. 
LOS ANGELES, CAL.—The Finance Committee of the City 
Council is considtring a $6,000,000 bond issue for the purpose of 
purchasing the property of the Pacific Light & Power Company, 
the Los Angeles Gas & Electric Corporation and the Southern Cali- 
fornia Edison Company. In case these companies decline to sell 
it is proposed that the city lay its own conduits and parallel those 


of the three companies. 

DORRIS, CAL.—The Siskiyou Electric Light & Power Com- 
pany has made application for a franchise for lighting and power 
at Dorris for a period of fifty years. The trustees will meet for 
this purpose on November 6. The company is also planning ex- 
tensive additions in its transmission system in Southern Oregon, 
and will connect its subsidiary plants with its main generating 
station on Fall Creek, near Keno, Ore. The company maintains 


headquarters at Yreka, Cal. 

WEST TERRE HAUTE, IND.—The introduction and instal- 
lation of electrical machinery in the coal mines in this state is 
attracting favorable attention by all the big operators. A 300- 
kilowatt generator is being installed in the Deep Fourth Vein 
Mine near this city. It is expected that the new electrical ma- 
chinery will be the most powerful and modern of any in the state. 
The new motor which will be put in operation in a short time San 

PHOENIX, ARIZ.—The Salt River Valley Water Users’ Asso- 
ciation has awarded contracts as follows: Jobn Roebling Com- 
pany, copper wire, and galvanized telephone wire; B. F. Kierulff, 

Pierson, Roeding & 
Company, Los Angeles, 350 insulators; Wesco Supply Company, 
galvanized guy wire, copper splicing sleeves, 30 clamps, and 225 
telephone insulators; Maris Brothers, Philadelphia, two traveling 
cranes, for the South Side power station. Additional bids for 
miscellaneous material were opened October 3, and contracts Pla 


soon be awarded. x 
MONTROSE, COLO.—It is probable that Montrose will be mace 
the central distributing station for electric light and power for the 
towns of Ouray, Delta, Ridgway, Hotchkiss and Paonia. A propo- 
sition has been made to the City Council requesting that a fran- 
chise of the Montrose Electric Light & Power Company be extended 
for a period of twenty years on the guarantee that the company 
will proceed at once to the expenditure of over $100,000 in enlarg- 
ing the present plant. The company also agrees to reduce the cost 
of light and power at least fifteen per cent. The local company is 
owned by the Federal Light & Traction Company of Denver. 


BRISTOL, TENN.—The statement is made by Lee F. Miller, 
president of the Watauga Power Company that the power plant 
at Horseshoe Bend on the Watauga river, twenty-five miles from 
Bristol, will be in operation in a short time. The cost of the new 
enterprise is about $250,000. This includes the cost of constructing 
an aluminum transmission line from the plant to Bristol. Gener- 
ators and auxiliary apparatus have been installed for the devel- 
opment of 3,000-horsepower. The Bristol Gas & Electric Company 
is under contract to take 2,000-horsepower of the current to be 
generated. Already a considerable portion of this has been sold to 
Bristol manufacturers, so that most of the industrial plants here 


will be operated by electricity. 
ROSWELL, N. M.—The Berrendo Irrigation Company which is 
developing a tract of about 14,000 acres of land near here has made 
a contract with the Roswell Light & Gas Company for supplying 
the farmers upon this land with electric power for operating the 
irrigation pumping plants. The company has finished the construc- 
tion of forty-five miles of power-transmission lines through the prop- 
erty and will enlarge the system until all of the land is provided 
with power. The contract limits the charge for power to $1.25 per 
acre foot of water and provides that there shall be a corresponding 
decrease in proportion to the number of irrigators on the land and 
the amount of power used. The pumping plants are situated upon 
shallow wells, the lift being from five to thirty-five feet. All of the 
pumps are of the six-inch centrifugal type and each is operated by 
twenty-five-horsepower motors directly connected. The Roswell 
Light & Gas Company will enlarge its plant to 1,500-horsepower. 
It will install two new 750-horsepower producer gas engines, and 
the new plant will be so constructed that a second unit of similar 
D. 


size may be easily installed. 
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ELECTRIC RAILWAYS. 
(Spectal Correspondence.) 


KALISPELL, MONT.—David R. McGinnis is planning the con- 
struction of electric lines to Somers, Bigfork and Whitefish. C. 


LOS ANGELES, CAL.—The Pacific Electric Company has ob- 
tained a franchise for an electric line in the Yorba and Paige tract. 


RAPID CITY, S. D.—The construction of a trolley line, forty- 


six miles long, to Newell, and estimated to cost $500,000 is projected 
by local business men. 


SANTA MONICA, CAL.—The Los Angeles Pacific Company has 


been granted a fifty-year franchise for a double or single track 
electric railway in this city. 


WOODVILLE, O.—The city officials have entered into a con- 


tract with the Lake Shore Electric Railway Company to furnish 
electric light for this village. . 


FREMONT, O.—The City Council has granted the Tiffin & Fre- 
mont interurban line a franchise on city streets. Promoters prom- 
ise to have cars running between the cities by Christmas. H. . 

CUCAMONGA, CAL.—Officials of the Pacific Electric Railway 
Company have been here looking over the proposed route for an 
electric line from Ontario Colony through to Etiwanda. 


VALENTINE, NEB.—C. H. Cornell, W. E. Haley, J. H. Bache- 
lor, all of Valentine, and others have incorporated an interurban 


railroad company to build 225 miles of line to Sioux City, 
Iowa. 


FORT DODGE, IOWA.—The Rock Island will expend $160,000 
for the construction of the Ankeny cut-off and the electrification of 
the road; $40,000 for three freight locomotives and $20,000 for new 
terminals. C. 
SAN ANTONIO, TEX.—The San Antonio Traction Company is 
constructing an extension of its system to Los Angeles Heights, a 
suburb of tbis city. Further extensions of the system are in con- 
templation. D. 
LOS ANGELES, CAL.—The Board of County Supervisors is 
offering for sale, bids to be received up to October 30, a franchise 
for an electric railway from San Fernando to Pacoima for a term 
of forty years. A. 
SEATTLE, WASH.—The Board of Public Works plans for the 
construction of the proposed municipal railway from Seattle to 
Renton, at a cost of $800,000. City Engineer Thomson has been 
instructed to prepare plans : À. 


PHOENIX, ARIZ.—The Arizona Construction & Finance Com- 


pany has been incorporated for $2,000,000. This company will op- 


erate a street railway in this city. The directors are R. A. Lewis, 
W. B. Barr and S. D. Dunlop. 


ST. PAUL, MINN.—The St. Paul Railway Promotion Company 
has combined with the Interurban Construction Company of Hast- 


ings, Minn., and let the contract to Hoy & Elzy Company, for the 
construction of an electric line to Mankato. . 


C 
TWIN FALLS, IDAHO.—The Twin Falls Railway Company 
has been incorporated by I. B. Perrine, C. Smith, D. Moorman, 
E. Williams, A. Stafford, of this city, and R. S. Buck and Raymond 
McCune, of New York, with a capital stock of $500,000. 


SPRINGFIELD, ILL.—The Oak Hill Street Railway Company, 
of Chicago, has been incorporated with a capita) stock of $20,000 
to construct and operate street and interurban railways. 


The incor- 
porators are Charles Pullman, I. A. Isaacson and L. S. Watts. 


Z. 
IRONVILLE, O.—An electric line will be run to Niles Beach, 


five miles north of this place, and the beach will be developed into 
a large summer resort. A surveying force is engaged in laying out 


the route. A low rate of fare will be maintained with a view to 
rapid settlement of the place. H. 


CINCINNATI, O.—The Cincinnati. Georegtown & Portsmouth 
and the Ohio River & Columbus railways have been consolidated. 
Robert Hackney, head of the Cincinnati Northern, is president and 
treasurer and E. E. Garbreath vice-president and general manager. 
The deal is said to have involved $3,000,000. 


PORTLAND, ORE.—H. L. Harmon and other Chicago capital- 
ists have organized a company to build an electric line from Van- 
couver, Wash., to the south fork of the Lewis River, and northwest 
to Klickitat Pass. In addition to the electric railroad the promoters 
will operate coal mines, sawmills and township properties. 

SOUTH BEND, IND.—According to a statement of H. E. Buck- 
len, the Valley Line, running from Bristol to Angola, Ind., will 
eventually be electrified. He also stated the work of grading for 
the extension east of Angola is being rapidly pushed to comple- 


tion and as soon as possible the rails will be laid and the cars 
running. 


PHILADELPHIA. PA.—The charter for the Snyder Avenue 
Street Railway Company has been granted to construct and operate 
a street railway on Snyder Avenue, this city, a distance of 7.66 
miles. Charles O. Kruger is president of the new corporation and 
the company is capitalized at $140,000. The new company will 
become a subsidiary of the Rapid Transit Company. 


FAIRFIELD, CAL.—The California Terminal Company, which 
proposes to build an electric railroad from San Rafael to Sacra- 
mento, passing through the counties of Marin, Sonoma, Napa, 


Vol. 59—No. 16 


Solano, Yolo and Sacramento, a distance of ninety-five miles, has 
filed its articles of incorporation. The incorporators are C. W. 
Conlisk, W. M. Rank and R. A. Morton. 


VANCOUVER, WASH.—The Hood River Railway & Power 
Company has been granted a fifty-year franchise for an electric 
railway system at Vancouver. The company plans for extensions 
in its system in Clarke County to cost $1,000,000. The company 
has acquired a power site on the Lewis River, and is baid to be 
contemplating the erection of a new hydroelectric power plant. 


FORT WORTH, TEX.—The contract for grading the proposed 
interurban electric railway that is to be constructed between Fort 
Worth and Cleburne, a distance of twenty-nine miles, by the Stone 
& Webster Engineering Corporation of Boston, Mass., has been let 
to the Texas Building Company, Incorporated, Fort Worth. 


It is 
stipulated that the grading shall be finished by December 15. D. 
GREENVILLE, TEX.—Jos. F. Nichols, of Greenville, who is 


promoting the construction of a system of interurban electric 
railways to radiate out of this place, has contracted with engineers 
for the preliminary surveys. It is planned that one of the lines 
shall run to Sherman, one to Cooper, another to Paris and the 


fourth to Dallas. It is reported.that the financing of the proposed 
system is practically assured. D 


LOS ANGELES, CAL.—The Los Angeles Railway Company 
has been granted a franchise to cross El Monte Road, for a con- 
sideration of $100. This completes the company’s right of way 
for a line from Boyle Heights to a point near Eastlake Park, and 
construction will be immediately commenced. The cost is esti- 
mated at $150,000. The company also contemplates the construc- 
tion of a line through Elysian Park. l A. 
POLSON, MONT.—The Flathead Power & Traction Company 
has been incorporated with a capital of $150,000 to build a railroad 
from Polson southwesterly to Dixon, Sanders county, a distance of 
thirty miles. The company will also build a power plant on Hell 
Roaring Creek in the Mission range. The incorporators are F. L. 


Gray, G. R. M. Stritzel, T. R. Arnold, F. E. Faucett, M. A. Myhre 
and A. W. Pipes, all of Polson, Mont. 


RICHMOND, IND.—The Richmond & Eastern Indiana Traction 
Company recently incorporated to build an interurban road to con- 
nect Richmond, Portland, Brookville, Harrison and intermediate 
towns has electcd the following officers: Sharon E. Jones, presi- 
dent; Adam H. Bartell, vice-president and Charles W. Jordon, sec- 
retary-treasurer. The officers say they will be able to finance and 


build that portion of the road between Richmond and Portland prob- 
ably this year. 


NORFOLK, VA.—Announcement is made here by, officia 
of the Virginia Passenger & Power Company that about $1,000,000 
would be spent in improving the electric system in Norfolk re- 
cently aequired by Frank Gould, the dominiating factor in the 
company. Included in the improvements is the erection of new 
steel car barns, to cost $125,000; new rolling stock, $50,000, and 
about $200,000 for a better track system and the erection of termi- 
nals at Ocean View and Willoughby Beach. ; 


HOUSTON, TEX.—The Galveston-Houston Interurban Railway 
Company has finished the construction of its interurban line be- 
tween Houston and the mainland and of the causeway that is being 
constructed across Galveston Bay. A test run was recently made 
over this finished part of the road and it proved satisfactory in 
every respect. The main power station is situated at League City. 
The causeway will be finished about November 15 and the inter- 


urban line will be opened all the way through to Galveston about 
that date. 


ATLANTA, GA.—The Georgia Railway & Power Company, 4 
concern that proposes to capitalize itself at $27,000,000, is applying 
to the Secretary of State for a charter to build an electric railroad 
and electric power plants. The company proposes to build an inter- 
urban electric trolley line from Stone Mountain, in De Kalb County, 
through the towns of Klarkston, Decatur, East Lake, Oakhurst. 
Kirkwood, Atlanta, East Point, College Park and Hapeville. with 
the privilege of extensions. The application also asks for authority 
to construct and operate electric light and power and heating plants. 


PARIS, TEX.—The Board of Trade has made considerable 
progress in promoting the construction of an interurban electric 
railway between Paris and Sherman, sixty-three miles. At a recent 
meeting of representatives of all the towns along the route of the 
proposed line held at Honey Grove the sum of $25,000 was pledged 
for making the preliminary survey and an organization was formed 
to extensively promote the project. The officers are: C. B. Dor- 
chester, of Sherman, president; Joe F. Etter, of Sherman, secre- 
tary; H. P, Mayer, of Paris, assistant secretary; J. F. McReynolds, 
of Paris, treasurer. 

LOS ANGELES, CAL.—A brief section of the report of Bion J. 
Arnold, on the proposed municipal railway from the business dis- 
trict to the harbor, covering traffic conditions on Main Street, and 
recommending the construction of trackage on San Pedro Street, 
from Sixth to Aliso Streets, has met the approval of the mayor. 
In a message to the City Council he requests that body to arrange 
for the building of the road by the city, at an estimated cost of 
$130,000, to be leased to the local railways until the city is in 4 
position to use. The City Council has referred the matter to the 
Finance Committee, composed from its membership. : 


October 14, 1911 


TELEPHONE AND TELEGRAPH. 
(Special Correspondence.) 


ROCHESTER, MINN.—The telepnone company is planning the 
installation of a new switchboard and other improvements at a 
cost of $12,000 to $20,000. 

TERRA BELLA, CAL.—The organization of the Ducor-Caljfor- 
nia Hot Springs Telephone Company has been perfected and L. S. 
Winegrove elected president. 

FRANKLIN, O.—The Home Telephone Company has been in- 
corporated by J. L. Dodson, A. H. Washicx and W. C. Pearson. 
The capital of the company is $2,000. 

PETALUMA, CAL.—The Guglielmetti Rural Telephone Com- 
pany will extend its lines into Cotati. W. D. Thomas of this place 
has been awarded the contract for construction work. 


CANEY, OKLA.—The Oklahoma Rural Telephone Company has 
been incorporated with a capital of $10,000, by A. H. Utley of 
Caney, J. W. Craig of McAleater and Z. J. Du Pies of Colgate. 


DEVILS LAKE, N. D.—The Northern Telephone Company has 
secured an option on the property of the Devils Lake Improve- 
ment Company, including the local telephone, light and water 
systems. C. 

HERMISTON, ORE.—The Hermiston Telephone & Electric 
Company has been organized and planz for the construction of a 
telephone system throughout this section. An exchange will be 
erected at Hermiston. A. 

HAMILTON, MONT.—The Mountain States Telephone & Tele- 
graph Company will spend considerable money in repairs and new 
construction. The Montana Independent Telephone Company is in- 
installing new rural lines. C. 


WELCH, W. VA.—The McDowell Telephone Company was re- 
cently organized, and will construct and operate telephone lines in 
this vicinity. The incorporators are W. P. Hawley of Bluefield, 
D. J. F. Strother, W. W. Hughes and James A. Henchy of Welch, 
and Charles F. O’Neil of Buffalo, N. Y. 


TACOMA, CAL.—The Federal Court has ordered the fore- 
closure and sale of the Home Telephone Company, of Tacoma, to 
satisfy deferred interest on its outstanding bonds and a judgment 
of $6,637,000. The sale is to be held within six weeks; the city of 
Tacoma, it is said, will become a bidder for the property. A. 


RED BLUFF, CAL.—The Tehama County Telephone Company 
has completed its new plants at Red Bluff and Corning. The com- 
pany plans to extend its lines throughout the ranch district ad- 
jacent to these towns and connect with the local exchanges. Long- 
distance connection will be made to San Francisco and Sacra- 
mento. A 


TIFFIN, O.—The Council of this city has passed an ordinance 
reducing the rates of the Tiffin Consolidated Telephone Company 
from $1.50 and $2.00 a month for residence telephones to $1.00 and 
$1.50 and on business telephones from $2.50 and $3.00 to $2.00 and 
$2.50. The officials of the telephone company which was formed 
by a merger of the Central Union and Home companies in 1909 
declare they will ignore the action of Council on the ground that 
ae, fixing of rates rests solely with the Public Utilities Commis- 
sion, H 


TOPEKA, KANS.—A new telephone company known a3 the 
United Telephone Company, operating in North Central Kansas, 
Capitalized at $500,000, has been granted a charter. It was ap- 
proved by the Public Utilities Commission and articles of incorpora- 
tion were agreed upon. The new company is a consolidation of 
four old companies, the Brown Telephone Company, of Abilene, the 
Concordia, the Solomon Valley Telephone Company, of Beloit, and 
the Smith & Flint Telephone Company, of Minneapolis. These 
companies have worked in conjunction several years. The new 
company will connect with all the Bell Telephone Company toll 
lines. The company will take over all the Bell toll lines in that 
part of Kansas. These companies formerly had Home Telephone 
Company connections. 


ELECTRICAL SECURITIES. 


The Boston Elevated Railway Company has filed a petition 

with the Railroad Commission asking its approval of the proposed 
Issue of $5,000,000 in bonds. The issue was authorized at a recent 
Special meeting of the Boston Elevated stockholders. 
_ The Merchants Heat & Light Company of Indianapolis has 
increased its authorized capital stock from $500,000, all common, to 
$3,000,000, of which $1,000,000 is common and $2,000,000 preferred. 
Of the new stock $500,000 preferred will now be issued. 

At the annual meeting of stockholders of the Consoiidated 
Gas, Electric Light & Power Company, of Baltimore, Van Lear 
Black, first vice-president of the Fidelity Trust Company, was elect- 
ed a director. Vice-President Reading Betron resigned. Otherwise 
only routine business was transacted. 

A syndicate composed of the Commonwealth Edison, Chicago 
Railways, and Chicago City Railway companies will exercise option 
to purchase. at thirty, $20,000,000 out of $25,000,000 common stock 
of the Chicago Elevated Railways. The purchase carries control of 
elevated properties. Chicago Railways will pay $2.400,000, Com- 
Monwealth Edison $2,000,000, and Chicago City Railway $1,600,000 
of the purchase price of $6,000,000. Should the syndicate exercise 
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an option to purchase $16,000,000 preferred stock at 125, the 
$6,000,000 paid for common stock is to be crediated on the pur- 
chase price. 

The annual meeting of the Northern Electric Railway Company 
was held at San Francisco, Cal., September 26. The present direc- 
tors were re-elected, being E. R. Lilienthal, P. B. Lilienthal, A. E. 
Boynton, E. J. de Sabla, Jr., Louis Sloss and Joseph Sloss. The 
following officers were elected: E. R. Lilienthal, president; E. J. 
de Sabla, Jr., and Louis Sloss, vice-presidents; Norman Logan, sec- 
retary. The company is capitalized at $25,000,000, of which $10,- 
000,000 is preferred stock, bearing five per cent. Organized in 
1897, the company now operates 130 miles of railway, from Sacra- 
mento to Chico, by way of Oroville, and from Chico to Hamilton, 
Cal. It represents a consolidation of the following lines: Northern 
Electric, Chico Street Railway, Redding & Red Bluff Railway, 
Shasta Southern Railway and Marysville & Yuba City Street Rail- 
way. 

DIVIDENDS. 

American Light & Traction Company; quarterly preferred divi- 
dend of one and one-half per cent; quarterly common dividend of 
two and one-half per cent, and stock dividend on the common of two 
and one-half per cent, all payable November 1. 

Brooklyn City Railroad Company: regular quarterly dividend 
of two per cent, payable October 16 to stock of record October 3. 

Columbus Railway Company; regular quarterly dividend of 
one and one-quarter per cent on the preferred stock, payable No- 
vember 1 to stock of record October 14. 

Dayton Power & Lighting Company; quarterly preferred divi- 
dend of $1.50 per share. payable October 16 to stock of record Sep- 
tember 30. 

- Eastern Consolidated Electric Company: a semiannual dividend 
of two per cent, payable November 1 to stock of record October 21. 

Edison Electric Illuminating Company of Boston; regular quar- 
terly dividend of three per cent, payable November 1 to stock of 
record October 16. 

Pacific Telephone & Telegraph Company; quarterly preferred 
dividend of $1.50 per share, payable October 15. 

Pennsylvania Light & Power Company; quarterly preferred 
dividend of one and one-quarter per cent, payable October 15. 

United Electric Securities Company; annual dividend of $3.50 
on preferred stock; payable November 1 to stock of record October 
17. 

West Penn Traction Company; the regular quarterly dividend 
of one-half of one per cent on the preferred stock, payable October 
16 to stock of record October 7. 


CLOSING BID PRICES FOR ELECTRICAL SECURITIES ON THE LEADING FX- 
CHANGES AS COMPARED WITH THE PREVIOUS WEEK. 


NEW YORK. 

Oct. 9. Oct. 2. 
Allis-ChalmerS COMMON.............0c cece cucu cucu eeeueauenes 1% 5% 
Allis-Chalmers preferred ........-.c cece ccc ccv er cecetnvecceeen 11 16 
Amalgamated Copper sig. eecobis crete ud dae paula cao waa dae 48% 50% 
Amer. Tel. Cable.......... ee E EE E E ee eee 783 78% 
American. Tel. & Telis 6 sicsi0 8 recisi rier iiun en iai a E 1335% 133% 
Brooklyn Rapid Transit......ssesesenssassunuseressrsrresss 73% T3 Lo 
General. Electri vice iil isen ei awe e n E A eae E EE 148 149% 
Interborough-Metropolitan common ........... cece eee eee eee 144%, 14% 
Interborough-Metropolitan preferred.............ccceeeeeeeee oA : A 4 


Kings County Electric ax6s.0s4 4554s cae Viens lee een ed ea hae teed 
Mackay Companies (Postal Telegraph and Cables) common $ 
Mackay Companies (Postal Telegraph and Cables) preferred n rae) 


Manhattan Elevated 


eset eee e eee eee eee sre ser Bw teen e ese eeowee e Be we 


Metropolitan Street Railway...... 0... cc ee ee ce eee *18 *18 
New York & New Jersey Telephone........... cc ec ce ee ee eee 103 1023 
Pacific: Tel. & Tel sack adese & aioe e645 aie saree e SAMOS OPES 42% 36% 
U. S. Steel common as save sess dvawt Cece Ss wha + Rede Ge eee 5S SR (1% 
U. S. Steel  preverred es 665 hes NS oh deta Sound awe ieana ow eek 1081% 110% 
Western UNION: sax os oh Oscea-ehe< cat oa ok Coke eae se Ea a: 78% TT 
Westinghouse common ......... ccc cece ect ete ete cent ee eee eeee 61 62 
Westinghouse preferred ....... 0... ccc ccc ee ete eee tence 115 “111% 
*Last price quoted. 
BOSTON. 

Oct. 9. Oct. 2 
American: Tel. and Teh ss cesoees see 6a eae RRR REL SR A 1335, 13314 
Edison Electric Illuminating.................. salen Sate Swe eGo eee 281 
General <PleCWie e253 duaan 8s PEGE ENT BSE ee ee Naor 148 1443% 
Massachusetts Electric COMMON.......... ccc eee eee ete eee 19 183 
Massachusetts Electric preferred.......... 0.0... ccc ce een 90%, 88% 
New England Telephone 2... .-.. cece cece cece et eee tee te eenes 145 44 
Western Tel. & Tel: COMMON i6s665 oes Ss bho easetae cI Sea wks 19 18% 
Western Tel. & Tel. preferred. ..... 0... cc ccc eee eee 95 95 

PHILADELPHIA 

Oct. 9. Oct. 2 
American “RAUMWAYVS - lian dw dS he eek She 2S ew ha sins uae See ada tes 44 44 
Electric Company of America... ... ccc cee ee eee tees 11% 11% 
Electric Storage Battery common............. 00. cee eee eee 503 50 
Electric Storage Battery preferred.............00 cece ce ee ees 50 34 50 
Philadelphia Electric .....ssssessesessrossarosessecessesovesoe 17 165% 
Philadelphia Rapid Transit ab eds ag 6 ws ed kote vad SG anes 2144 207% 
Philadelphia Traction 4.22.6 ccd vlads ale bee eee Raia oad 83 823 
Cnion Traction 6645 enso ee tie iO eek DENDE ee ans ey 495% 491% 

CHICAGO. 

Oct. 9. Oct. 2 
Chicago Flevated COMMON........ 0.0 cece ce eee ee ee teen eeee 23 20 
Chicago Elevated preferred ...... cc ccm cece eee eect arenes 83 85 
Chicago Railways, Series Lo... cc eee eee eee oe acacia S$ 86 
Chicago: Railway, Series: 2isi2s64e4. dries ta Cr EED E EEES 27 2616 
Chicago. Sap Way aiala e ana has Seales anda Bal oe ee eee 134 13 
Chicago: Telephone. woh asun e paws ces 6 nese eee eases aa 1191% 118 
Commonwealth. Edison si a4 ne ore AS eS Gee SESS ee ae HES 13444 132% 
National Carbon :Commonm osie55 646 cer See Se hea eae Seas Te mI 

í 


National Carbon preferred 


ee cosas ooaveacnaneolaron‘lnl’ 
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PERSONAL MENTION. 


WILLIAM MARCONI has been elected president of the Junior 
Institution of Engineers, succeeding Sir J. J. Thomson. 


A. D. DU BOIS, who has for the past three years been instruc- 
tor in Sibley College, Cornell University, recently resigned to enter 
educational work in the West. Mr. Du Bois will become assistant pro- 
fessor of electrical engineering at Purdue University, Lafayette, Ind. 


THOMAS A. EDISON, with Mrs. Edison, his son Theodore, and 
daughter Madeline, returned from Europe on the Amerika, October 
T. Mr. Edison spoke enthusiastically of his trip and of conditions 


abroad, but stated that he was glad to be in this country again 
after his two months’ stay abroad. 


CYRUS O. BAKER, the platinum importer and refiner, and 
Mrs. Baker, returned last week from a five months’ tour of Eng- 
land, France and Germany. Mr. Baker took the baths of Bad Wil- 
gunden, and comes back with renewed strength to take up the 
problems of the platinum industry. 


E. O. SESSIONS of the engineering firm òf Woodmansee, 
Davidson & Sessions, Inc., Chicago, has just returned from a three- 
weeks’ trip to the Pacific Coast, where he has been investigating 
high-tension work. The above firm has been working for several 


months endeavoring to ascertain the aging and fatiguing of por- 
celain. 


MASON B. STARRING, president of the Cuicago & Oak Park 
Elevated Railroad Company, is said to have been elected president 
of the United Railways Investment Company of New York. The 
latter concern controls the street railways of Pittsburgh, Pa., and 


San Francisco, and a number of other public u...ities corporations 
in the state of California. 


CALVERT TOWNLEY has been elected president of the Lacka- 
wanna & Wyoming Valley Rapid Transit Company, Scranton, Pa., 
and its subsidiary companies to succeed George C. Smith, who is 
leaving the Westinghouse interests to devote his entire time to his 
own affairs. Mr. Townley, as assistant to the president of the 
Westinghouse . Electric & Manufacturing Company, represents di- 


rectly the control by that company of the Lackawanna & Wyoming 
Valley Rapid Transit. 


ROBERT EDWARDS, JR., recently acquired the control of 
Edwards & Company, of New York. Mr. Edwards has been active 
in the electrical field ever since his business career began, having 
identified himself first with Edwards & Company, and then with 
the Electric Supply Company, of Chicago. Returning to New York 
later he became sales manager of Edwards & Company and direct- 
ed its sales for eight years. A bigger field became open to him in 
1910, when he was chosen to direct the supply sales department 
of the Northern Electric Supply & Manufacturing Company 
throughout the Dominion of Canada. On October 1, 1911, he as- 
sumed his present position. Mr. Edwards was well known as a 


member of the militia of New York State and has always taken 
great interest in that direction. 


OBITUARY. 


PAUL HOENACK, known as one of the most expert telegraph 
mechanicians in this country, died recently at his home in New York 
City, of heart failure. Mr. Hoenack was born in Germany in 
1840, and worked at the Siemens-Halske works there and with Elliot 
Brothers in England. Coming to America in 1865 he entered the 
service of the Western Union Telegraph Company under the per- 
sonal supervision of Mr. Phelps, inventor of the Phelps “combina 
tion” printing instrument. In 1878 Mr. Hoenack established a small 
shop of his own and did considerable work on the McDonough tele- 
phone and various experimental modifications for demonstration be- 
fore the courts in the protracted litigation with the Bell Company. 
His work covered the entire field of cable, synchronous, multiplex, 
stock quotation, printing and rapid automatic telegraphy. 


LEGAL NOTE. 


RISKS ASSUMED BY MEN IN CONSTRUCTION WORK.—A 
lineman engaged with other men in the construction of a line of 
poles and wires for the conveyance of electric power was injured by 
the falling of a pole which had not been properly set. The Court 
of Appeals of New York applies to the case the rule that the duty 
of the master to exercise reasonable care to provide a fairly safe 
working place for his servants does not apply where the prosecution 
of the work itself makes the place and creates the danger. It says 
that if the work of setting poles was a part of the construction of 
this electric line, it followed that it was part of the very work 
which created the place in which this lineman was called upon to 
work. The negligence of the pole setters was. in this case, the 
negligence of his fellow servants in a detail of the work in pursuit 
of the common purpose in which all were engaged, though if this 
had been a completed line, upon which he had been employed to 
string additional wires, the rule might be different. The doctrine 
of fellow servants was applicable although the force of nien engaged 
in the construction of this line was divided into gangs, each of 
which performed different parts of the work, as groundmen, framers, 
pole-setters, and linemen, all being subject to the control of the 
same superintendent and foreman, both of whom gave orders and 
hired and discharged men.— Mullin vs. Genesee County 


Electric 
Light, Power & Gas Company, 95 N. E. R. 689. 
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PROPOSALS. 
GENERATING MACHINERY.—The office of the Supervising 
Architect will receive sealed bids until October 25 for one gas 
engine and electric generator, etc., in the United States Post Office 


at London, Ky., in accordance with the specification, copies of which 
may be had at the Supervising Architect's office. 


WIRING.—Proposals will be received until November 7, for 
the construction complete, including plumbing, gas piping, heating 
apparatus, electric conduits and wiring, and interior lighting fix- 
tures of the Post Office at Jonesboro, Ark. Drawings and specifica- 


tions may be obtained from the custodian of site at Jonesboro, Ark., 
or at the Supervising Architect’s office. 


ELECTRICAL SUPPLIES.—The Quartermaster of the Military 
Prisons, Fort Leavenworth, Kans., will receive sealed bids until 
October 25, for furnishing the following: 950 feet lead-sheath ca- 
ble, 500,000 circular mils, 450 feet of lead-sheath cable, 250,000 cir- 
cular mils, two circuit-breakers, six inclosed fuses, thirty wall in- 
sulator hangers, 100 porcelain insulators, thirty clamp switches, 


three knife switches, twelve wrought-copper terminals and one re- 
cording wattmeter. 


WIRING.—The office of the Supervising Architect, Washing- 
ton, D. C., will receive sealed bids until October 25 for the con- 
struction of a one-story and basement, non-fireproof, brick-and-stone- 
faced building of approximately 4,200 square feet area (including 
plumbing, gas piping, heating apparatus, electric conduits and wir- 
ing and lighting fixtures), for the United States Post Office at Lex- 
ington, Va., in accordance with drawings and specification, copies 
of which may be obtained from the custodian of site at Lexington 
or at the Supervising Architect’s office. 


NEW PUBLICATIONS. 


ELEKTROMOTOR.—A monthly publication with this title has 
been started by Ulrich Meyer in Stuttgart, Germany. It is devoted 


to furthering the use of electricity in the house, the factory and 
on the farm. 


UNDERWRITERS’ LIST.—The National Board of Fire Under- 
writers has published a list of gas, oil and chemical appliances 


which have been approved. In addition electrically heated brooders 
and incubators are listed. 


LEVANT TRADE REVIEW.—This magazine, of which the first 
number only recently appeared, is to be published quarterly from 
the offices in Constantinople, Turkey, and deals with trade condi- 
tions throughout the far East. As the publication is prepared by 
the American Chamber of Commerce for Turkey, it deals first of 
all with the conditions as regards American trade. A number of 
special articles appear in the first issue and the publication prom- 
ises to be an interesting one to those concerned with eastern trade. 


UNDERWRITERS’ RULES.—The 1911 edition of the “Na 
tional Electrical Code,’ embodying the rules and requirements of 
the National Board of Fire Underwriters for electric wiring and 
apparatus, as recommended by the National Fire Protection Asso- 
ciation, has recently been published. Seven electrical, insurance 
and building societies were represented on the Electrical Commit- 
tee of the National Fire Protection Association which had the mat- 


ter in charge, so that the rules compiled are complete from every 
point of view. 


SMALL MOTORS.—Under this name a small monthly publi- 
cation has been started by the Westinghouse Electric & Manu- 
facturing Company, with the object of creating a closer bond be- 
tween the manufacturer and dealer in small electric motors for 
general household, store and office work. The publication will be 
devoted to practical applications of small motors, showing views 
of motors in actual service, such as operating ice-cream freezers, 
small lathes, washing machines, grinding wheels, and numerous 
other household devices. Short practical articles will appear, in- 


corporating advice as to the installation, operation and care of 
the motors. 


SWITCHBOARD INSTRUMENTS.—The Bureau of Standards, 
Washington, D. C., is issuing a technical paper entitled “A Compari- 
son of American Direct-Current Switchboard Voltmeters and 
Ammeters,” by T. T. Fitch and C. J. Huber. This paper is an 
analysis of the various factors of performance and details of con- 
struction of direct-current switchboard voltmeters and ammeters. 
All American makers of standard sizes of such instruments were 
given an opportunity to submit samples. The voltmeters all showed 
maximum errors of calibration less than one per cent of full scale 
reading. while the ammeters showed maximum errors of from two 
to six per cent. The ammeters are more subject to errors than are 
voltmeters owing to the necessity of working them on the low 
electromotive force permissible at the terminals of the shunts. The 
details of performance and the constants of construction are tabu- 
lated. The general lines of design are very similar in all the in- 
struments, which may be taken as typical not only of American, 
but also of European direct-current practice. The most decided 
departure from type is in the use of the single air gap in the 
instruments of one maker. Further improvements in direct-current 


switchboard instruments are to be looked for mainly in the refine- 
ment of details of design and construction. 


October 14, 1911 


INDUSTRIAL ITEMS. 


THE LIPPINCOTT GLASS COMPANY announces that on and 
after September 15 its offices will be located at 102 East Third 
Street, Cincinnati, O. All communications to the company should 
be sent to the new address. 


THE HUGHES ELECTRIC HEATING COMPANY, Chicago, 


Ill., has established branch offices in San Francisco and Seattle. Mr. 


Hughes reports a large number of new orders, one central station 
having requested a shipment of 100 stoves. 


THE ELECTRIC SERVICE SUPPLIES COMPANY, Philadel- 
phia, Pa., designates the October issue of the Keystone Traveller as 
its convention number. A number of the company’s specialties 
are illustrated and described in the publication. 


THE SHELBY ELECTRIC COMPANY, Shelby, Ohio, has is- 
sued an illustrated booklet entitled, “The Fortress of Lamp Qual- 
ity.” It describes in an attractive and instructive fashion, the 
development and engineering facilities enjoyed by the manu- 
facturers of Shelby lamps. 


THE WAGNER ELECTRIC MANUFACTURING COMPANY, 


St. Louis, Mo., announces the appointment of P. L. Lewis as sales 
representative in Texas. Mr. Lewis, who will make his headquar- 


ters in Dallas with an office in the Scollard Building, takes the 


Place of J. A. Gelzer who severed his connection with the company 
several months ago. 


THE UNITED STATES ELECTRIC COMPANY, New York, 
N. Y., reports that the Atlantic Coast Line Railroad which has had 
for some time 167 Gill selectors in service in five circuits on its 
telephone train-dispatching and message service, has now purchased 
ninety-eight additional Gill-selector equipments which are being in- 
stalled in extension of the system to Jacksonville, Fla. 


THE CUTTER COMPANY, Philadelphia, Pa., has prepared 
a wall calendar for the coming year. On each page of the calendar 
is reproduced a photograph of one of the types of Cutter circuit- 
breaker with a short description of its features and a statement of 
the capacities in which the breaker is made. The calendar is at- 
tractively prepared and of sufficient size to be easily read. 


THE WARREN ELECTRIC & SPECIALTY COMPANY, has 
prepared a vest-pocket compendium of commercial information 
on Peerless lamps, giving ratings, voltage ranges, prices and dis- 
counts, with a small illustration of each type listed. This “short 
catalog” is being distributed mainly through the electrical supply 
houses handling Peerless lamps, but copies can be obtained direct 
from the manufacturers at Warren, O. 


THE HARRISON SAFETY BOILER WORKS, Philadelphia, 
Pa., has in its Engineering Leaflet No. 10 brought together the most 
recent engineering data, figures, tables, etc., on modern steam- 
Piping practice, including the use of high-steam pressures, removal 
of moisture from steam, utilization of exhaust steam for absorp- 
tion ice machines, low-pressure turbines, etc. Detailed information 


as to the installation of Cochrane steam and oil separators is 
included. 


THE STERLING ELECTRICAL MANUFACTURING COM- 
PANY, of Warren, O., in its new loose-leaf catalog lists describes 
not only the more common types of incandescent lamps, but 
also the spiral carbon-filament type, and the Sterling single-unit 
fixtures and Mazdafore clusters for industrial lighting. The size 
of page is 6 by 9 inches, punched for binding. Future issues of 
sheets will be made whenever changes in lamp data may make it 
advisable. 


THE TRIUMPH ELECTRIC COMPANY, of Cincinnati, O., re- 
ports a rapidly increasing export business. A carload of equipment, 
including several large generators and motors, was quite recently 
shipped to Pekin, China. Inquiries and orders have also been re- 
ceived from India, Cuba and New Zealand. The company reports 
a large volume of business during the past six months, the sales 
aggregating more than fifty per cent above the average for the past 
ten years. 


THE LINDSLEY BROTHERS COMPANY, Spokane, Wash., pio- 
neers in the western cedar pole industry, have found it necessary 
to open a Canadian office at Calgary, Alta. G. U. Bacon has been 
placed in charge of the new office as resident manager and will 
push the company’s well-known “Pole-cat Brand” of cedar poles 
throughout Canada. The company is also adding to its line the 
“Bear Brand” of cedar posts. This company’s cedar-pole yards 
are located at many points in Idaho, Montana, British Columbia and 
Washington. Its main yards in British Columbia are at Nakusp 
on Arrow Lake. 


THE HASKINS GLASS COMPANY, Wheeling, W. Va., tells an 
interesting story, in a recent bulletin, of the development of Has- 
kins-Lucida glass. An imperfect glass of a type highly desirable 
for use in manufacturing shades and reflectors was found to be 
Manufactured by crude processes in Europe. The glass was stud- 
ied, the process refined, and the present Haskins product is the 
result. The glass is translucent. has an artistic appearance, and 
may be made up in the desired forms either by blowing or molding. 
A number of illustrations and distribution curves of the reflectors 
are included in the publication. 


THE AMERICAN SHIP WINDLASS COMPANY, Providence, 
R. I., has issued a new catalog of the Taylor stoker. The stoker is 
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well illustrated with the parts named in several views. Other illus- 
trations show Taylor stokers as installed in well-known power plants 
such as the New York Edison Waterside Station, the Christian 
Street Station of the Philadelphia Electric Company, the Detroit 
Edison Company, the Everett Mills of Lawrence, and the Oxford 
Paper Company, of Rumford Falls, Maine. An interesting picture is 
shown of the largest stokers ever built, these being the two fourteen- 
retort stokers made for the Hartford Electric Light Company. 
THE LORD MANUFACTURING COMPANY, of New York, 
has acquired all title and interest, rights, etc., formerly owned by 
the Spencer Air Purifying Company, and has purchased outright 
the Spencer Company. The Lord Company has acquired all of the 


‘tools, dies, machinery, shop appliances and factory, and will here- 


after manufacture and sell the Spencer air purifier, Spencer air 
equalizer, and all other appliances covered by patents and patents 
pending. These devices have been in service on electric railways 
and in mines for several years, and have proven to be highly sat- 
isfactory. The Lord Manufacturing Company will immediately 
prepare literature fully describing them. 


THE DUNCAN ELECTRIC MANUFACTURING COMPANY, 
Lafayette, Ind., reports that business is excellent, and evidences of 
this prosperity were quite apparent to a representative of the 
ELECTRICAL REVIEW AND WESTERN ELECTRICIAN who recently 
visited the company’s plant. The demand for the product of 
the Duncan Company, which consists solely of meters and 
transformers, has been so great that for some time past the 
company has been obliged to work day and night. The Duncan 
products have met with favor right from the start and their popu- 
larity seems to increase month after month. The surprisingly 
large volume of business transacted by the company is no doubt 


. due to the excellence of its product as well as the able manage- 


ment of Thomas Duncan, vice-president, who is without doubt, 
one of the oldest and best informed men in his line. 


THE WESTINGHOUSE ELECTRIC & MANUFACTURING 
COMPANY, Pittsburgh, Pa., was awarded a contract by the Com- 
mission Government of the City of Tacoma, Wash., for the entire 
switchboard and auxiliary apparatus for the power house, sub- 
station and transmission line of the 27,000-horsepower hydroelectric 
plant the city is erecting. The plant is located about seven miles 
from the city of Tacoma on the Nisqually River, and electrical 
energy will be transmitted at 55,000 volts for furnishing light, power 
and railways in the city and vicinity. The substation will be 
built in Tacoma for lowering the voltage and distributing the 
energy. The switchboard will be built of blue Vermont marble 
and will consist of fourteen panels for the main board and five 
panels for the substation board. An idea of the size of the board 
may be gained from the fact that six tons of copper alone will be 
used in its construction. The amount involved in the contract, 
which also includes a large amount of details and supplies, is in 
the neighborhood of $85,000. 


THE GENERAL ELECTRIC COMPANY, Schenectady, N. Y., has 
issued a number of publications taking up various types of ma- 
chinery and apparatus. Bulletin No. 4857 describes its switchboard 
and high-tension relays. Among these relays are those for circuit- 
opening, time-limit relays, inverse time-limit, definite time-limit, low 
voltage, no-voltage and over-load, reverse current, reverse phase, etc. 
Each type of relay is illustrated and described, and the publication 
contains general notes on the use of relays, including a diagram of 
modern power house wiring and busses, and the location of relays. 
Bulletin No. 4859 describes the company’s line of synchronous con- 
densers especially adapted for floating on the line for improving the 
power factor. These condensers have been designed to meet the 
demand for a comparatively inexpensive high-speed machine of this 
nature. Bulletin No. 4871, on mercury-arc rectifiers for battery 
charging supersedes the company’s previous bulletin on that subject. 
Bulletin 4873 has for its subject a description of the company’s con- 
trol apparatus for steel mills. The bulletin describes for this service 
automatic compensators, contactors, master-controllers, rheostatic 
controllers, etc., and will be found interesting to all connected with 
the operation of steel mills. Bulletin No. 4877 is devoted to direct- 
current switchboard panels, single polarity, for small mining plants. 
These panels have been designed to meet a large demand for switch- 
boards that are comparatively inexpensive, and yet contain an equip- 
ment comprising the essentials requisite for safe and satisfactory 
operation of the plant. They are for use only in stations with a 
grounded negative. Connection and dimension diagrams are inclu- 
ded in the bulletin. Bulletin No. 4882 describes the inclosed flame- 
arm lamp utilizing the impregnated or flame carbon elec- 
trodes which gives remarkable illuminating efficiency, and this, to- 
gether with the simplicity of the lamp mechanism, renders it ideal 
for the economical illumination of large areas. The lamp is so de- 
signed as to admit of the use of any of the standard makes of flame 
carbons available. This line of lamp comprises designs suitable for 
all classes of commercial service 


DATES AHEAD. 
American Physical Society. Next regular meeting, New York 
City, October 14. 
Denver Electric Show. Denver, Colo., October 14-21. 
Order of the Rejuvenated Sons of Jove. Annual convention, 
Denver, Colo., October 16-18. 
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American Mining Congress. Fourteenth annual meeting, Chi- 
cago, Ill., October 24-28. 


Illinois State Electric Association. Annual convention, Rock- 
ford, Ill., October 24, 25 and 26. 

Telephone Pioneers of America. Boston, Mass., November 2-4. 

Association of Railway Electrical Enginecrs. Annual conven- 
tion, La Salle Hotel, Chicago, November 6-10. 

Alabama Light and Traction Association. Montgomery, Ala., 
November 14 and 15. 


Ohio Society of Mechanical, Electrical and Steam Engineers, 
Canton, O., November 17 and 18. 
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Association of Railway Telegraph Superintendents. Joint meet- 
ing of eastern and western divisions, Chicago, Ill., November 23 


“and 24. 


Los Angeles Electrical Exposition. Los Angeles, Cal., Novem- 
ber 25-December 9. 

American Institute of Chemical Engineers. 
Washington, D. C., December 20-22. 

National Electric Light Association. 
Seattle, Wash., June 10-14, 1912. 


The 1912 Boston Electric Show. Mechanics Building, Boston, 
Mass., September 28-October 26, 1912. 


Annual meeting, 


Next annual convention, 


Directory of Electrical and Allied Engineering and Scientific Societies 


(Published in the second issue of each month.) 


ALABAMA LIGHT AND TRACTION ASSOCIATION. Secretary, 
George S. Emery, 11 North Royal Street, Mobile, Ala. 

AMERICAN ASSOCIATION FOR THE ADVANCEMENT OF 
SCIENCE. Secretary, L. O. Howard, Smithsonian Institution, 
Washington, D. C. 

AMERICAN ASSOCIATION OF ELECTRIC MOTOR MANUFAC- 
TURERS. Secretary, W. H. Tapley, 29 West Thirty-ninth Street, 
New York, N. Y. 

AMERICAN ELECTRIC RAILWAY ASSOCIATION. Secretary, H. 
C. Donecker, 29 West Thirty-ninth Street, New York, N. Y. 
Affiliated societies: American Electric Railway Accountants’ 
Association, secretary, H. E. Weeks, Davenport, Jowa; American 
Electric Railway Claim Agents’ Association, secretary, B. B. 
Davis, Columbus itailway & Light Company, Columbus, O.; 
American Electric Railway Engineering Association, secretary, 
Norman Litchfield, New York, N. Y.; American Electric Rail- 
way Transportation and Traffic Association, secretary, H. C. 
Donecker, 29 West Thirty-ninth Street, New York, N. Y.; Amer- 
ican Electric Railway Manufacturers’ Association, secretary, 
George R. Keegan, 2321 Park Row Building, New York, N. Y. 

AMERICAN ELECTROCHEMICAL SOCIETY. Secretary, J. W. 

' Richards, South Bethlehem, Pa. 

AMERICAN ELECTROTHERAPEUTIC ASSOCIATION. Secretary, 
John Travell, 17 East Eleventh Street, New York. N. Y. 

AMERICAN FOUNDRYMEN’S ASSOCIATION. Secretary, Richard 
Moldenke, Watchung, N. J. 

AMERICAN INSTITUTE OF CHEMICAL ENGINEERS. Secretary, 
John C. Olsen, Polytechnic Institute, Brooklyn, N. Y. 

AMERICAN INSTITUTE OF ELECTRICAL ENGINEERS. Secre- 
tarv. F. L. Hutchinson, 33 West Thirty-ninth Street, New York, 
N. Y. 

AMERICAN INSTITUTE OF MINING ENGINEERS. Secretary, 
Rossiter W. Raymond, 29 West Thirty-ninth Street, New York, 
N. Y. 

AMERICAN IRON AND STEEL INSTITUTE. Secretary, W. J. 
Filbert, 30 Church Street, New York, N. Y. 

AMERICAN MATHEMATICAL SOCIETY. Secretary, F. N. Cole, 
00 West One-Hundred-and-Sixteenth Street, New York, N. Y. 

AMERICAN PHYSICAL SOCIETY. Secretary, Ernest Merritt, Cor- 
nell University, Ithaca, N. Y. 

AMERICAN RAILWAY MASTER MECHANICS’ ASSOCIATION. 
Secretary, J. W. Taylor, Old Colony Building, Chicago, IH. 
AMERICAN ROENTGEN-RAY SOCIETY. Secretary, G. C. John- 

son, 514 Bijou Building, Pittsburgh, Pa. 

AMERICAN SOCIETY FOR TESTING MATERIALS. Secretary, 
Edgar Marburg, University of Pennsylvania, Philadelphia, Pa. 

AMERICAN SOCIETY OF CHEMICAL ENGINEERS. Secretary, 
John C. Olsen, Polytechnic Institute, Brooklyn, N. Y. 

AMERICAN SOCIETY OF CIVIL ENGINEERS. Secretary. Charles 
Warren Hunt, 220 West Forty-seventh Street, New York, N. Y. 

AMERICAN SOCIETY OF ENGINEER DRAFTSMEN. Secretary, 
Harry L. Slogan, New York, N. Y. 

AMERICAN SOCIETY OF ENGINEERING CONTRACTORS. Sec- 
retary, Julius R. Wemlinger, 626 Park Row Building, New 
York, N. Y. 

AMERICAN SOCIETY OF MECHANICAL ENGINEERS. Secre- 
tary. Calvin W. Rice, 29 West Thirty-ninth Street, New York, 
N. Y. 

AMERICAN SOCIETY OF MUNICIPAL IMPROVEMENTS, Ser- 
retary, A. P. Folwell, 239 West Thirty-ninth Street, New York, 
N. Y. 

AMERICAN SUPPLY AND MACHINERY MANUFACTURERS AS- 
SOCIATION. Secretary, F. D. Mitchell, 309 Broadway, New 
York, N. Y. 

ARKANSAS ASSOCIATION OF PUBLIC UTILITY OPERATORS. 
Secretary, E. Hardin, Hot Springs Water, Gas & Electric Com- 
pany. Hot Springs, Ark. 

ARKANSAS INDEPENDENT TELEPHONE ASSOCIATION. 


Sec- 
retary, Charles F. Speed, Texarkana, Ark. 


r aes 


A.. 


ASSOCIATION OF EDISON ILLUMINATING COMPANIES. Sec- 
retary, H. T. Edgar, Seattle, Wash. 

ASSOCIATION OF EDISON PURCHASING AGENTS. Secretary, 
+ F. Frassee, Edison Electric Illuminating Company. Brook- 
yn, N. Y. 

ASSOCIATION OF ELECTRIC LIGHTING ENGINEERS OF NEW 
ENGLAND. Secretary, W. H. Cole, Waltham, Mass. 

ASSOCIATION OF ENGINEERING SOCIETIES. Secretary, Fred 
Brooks, 31 Mills Street, Boston, Mass. 

ASSOCIATION OF IRON AND STEEL ELECTRICAL ENGINEERS. 
Secretary, James Farrington, La Belle Iron Works, Steuben- 
ville, O. 

ASSOCIATION OF RAILWAY ELECTRICAL ENGINEERS. Sec- 
retary, J. Andreucetti, Chicago & Northwestern Railroad, Chi- 
cago, Ill. 

ASSOCIATION OF RAILWAY TELEGRAPH SUPERINTEND- 
ENTS. Secretary, J. W. Drew, Minnesota, St. Paul & Sault Ste. 
Marie Railroad, Chicago, II. 

CALIFORNIA ELECTRIC RAILWAY ASSOCIATION. Secretary, 
L. E. W. Pioda, Oak and Broderick Streets, San Francisco, 
Cal. 

CALIFORNIA STATE ASSOCIATION OF ELECTRICAL CON- 

TRACTORS. Secretary and treasurer, F. V. Meyers, 502 Grant 
Building, San Francisco, Cal. 

CANADIAN ELECTRICAL ASSOCIATION. Secretary, T. S. Young, 

= Confederation Life Building, Toronto, Canada. 

CANADIAN STREET RAILWAY ASSOCIATION. Secretary, Acton 
Burrows, 157 Bay Street. Toronto, Canada. 

CENTRAL ELECTRICAL RAILWAY ASSOCIATION. Secretary, A. 
L. Neereamer, Traction Terminal Building. Indianapolis, Ind. 
CENTRAL ELECTRIC TRAFFIC ASSOCIATION. Secretary, J. T. 
Brittson, Chicago, South Bend & Northern Indiana Railway 

Company, South Bend, Ind. 

CLEVELAND ELECTRICAL LEAGUE. Secretary, H. H. Cudmore, 
Brilliant Electric Company, Cleveland, O. 

COLORADO ELECTRIC CLUB. Secretary, C. F. Oehlmann, P. O. 
Box 922, Denver. Colo. 

COLORADO ELECTRIC LIGHT, POWER AND RAILWAY ASSO- 
CIATION. Secretary, F. D. Morris, Colorado Springs, Colo. 
CONNECTICUT STATE STREET RAILWAY ASSOCIATION. Sec- 

retary, F. W. Poole, Bridgeport, Conn. 

ELECTRIC CLUB OF CHICAGO. Secretary, N. F. Obright, 1825 
American Trust Building, Chicago, 111. 

ELECTRIC VEHICLE AND CENTRAL STATION ASSOCIATION. 
Secretary, H. T. Sands, 133 Pleasant Street, Malden, Mass. 
ELECTRIC VEHICLE ASSOCIATION OF AMERICA. Secretary, 
C. E. Firestone, Columbus Buggy Company, Columbus, O. 
ELECTRICAL CLUB OF CALIFORNIA. Secretary, Russell D. Hol- 

abird. Argonaut Hotel, San Francisco, Cal. 

ELECTRICAL CONTRACTORS’ ASSOCIATION OF INDIANA. Sec- 
retary, George Skillman, Indianapolis, Ind. 

ELECTRICAL CONTRACTORS’ ASSuUCIATION OF NEW YORK 
STATE. Secretary, George William Russell, Jr., 25 West Forty- 
second Street, New York, N. Y. 

ELECTRICAL CONTRACTORS’ ASSOCIATION OF STATE OF 
MISSOURI. Secretary, Ernest S. Cowie, 1613 Grand Avenue, 
Kansas City. Mo. 

ELECTRICAL CREDIT ASSOCIATION OF CANADA. LIMITED. 
Secretary, William R. Staveley, Royal Insurance Building, Mon- 
treal, Canada. 

ELECTRICAL CREDIT ASSOCIATION OF CHICAGO. Secretary, 
Frederic P. Vose. 1343 Marquette Building, Chicago, Ill. 

ELECTRICAL CREDIT ASSOCIATION OF PHILADELPHIA. Sec- 
oe John W. Crum, 1324 Land Title Building, Philadelphia, 
a. 

ELECTRICAL CREDIT ASSOCIATION OF THE PACIFIC COAST. 
eee Albert H. Elliot, Harding Building, San Francisco, 
‘al. 

ELECTRICAL CREDIT SOCIETY OF NEW YORK. Secretary, 
Franz Neilson, 80 Wall Street, New York. N. Y. 

ELECTRICAL MANUFACTURERS’ CLUB. Secretary, Walter Cary, 
Westinghouse Lamp Company, New York. N. Y. 

EMPIRE STATE GAS AND ELECTRIC ASSOCIATION. Secretary, 
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Charles H. B. Chapin, 29 West Thirty-ninth Street, New York, 


N. Y. 

ENGINEERING SOCIETY OF WISCONSIN. Secretary, W. G. 
Kerchoffer, 32 Vroman Building, Madison, Wis. 

ENGINEERS’ CLUB OF PHILADELPHIA. Secretary, W. P. Tay- 
lor, Philadelphia, Pa. 

ENGINEERS’ SOCIETY OF MILWAUKEE. Secretary, R. H. Pink- 
ley, Plankinton House, Milwaukee, Wis. 

ENGINEERS’ SOCIETY OF WESTERN PENNSYLVANIA. Secre- 
tary, Elmer K. Hiles, 2511 Oliver Building, Pittsburgh, Pa. 

FLORIDA ELECTRIC LIGHT AND POWER ASSOCIATION. Sec- 
retary, H. C. Admas, West Palm Beach, Fla. 

FRANKLIN INSTITUTE. Secretary, R. B. Owens, 15 South Sev- 
enth Street, Philadelphia, Pa. 

GEORGIA SECTION NATIONAL ELECTRIC LIGHT ASSOCIA- 
TION. Secretary, Thomas W. Peters, Columbus Railroad Com- 
pany, Columbus, Ga. 

ILLINOIS ELECTRICAL CONTRACTORS’ ASSOCIATION. Secre- 
tary, M. N. Bloomenthal, Chicago, Ill. 

ILLINOIS INDEPENDENT TELEPHONE ASSOCIATION. Secre- 
tary, C. M. Camp, Henry, Ill. 

ILLINOIS STATE ELECTRIC ASSOCIATION. Secretary, H. E. 
Chubbuck, Mayer Building, Peoria, Ill. 

ILLUMINATING CLUB OF ST. PAUL. Secretary, Clovis M. Con- 
verse, 303 North Snelling Avenue, St. Paul, Minn. 

ILLUMINATING ENGINEERING SOCIETY. Secretary, Preston S. 
Millar, Engineering Societies Building, 29 West Thirty-ninth 
Street, New York, N. Y. 

INDEPENDENT ELECTRICAL CONTRACTORS’ ASSOCIATION 
OF GREATER NEW YORK. Secretary, L. H. Woods, 2355 
Jerome Avenue, New York, N. Y. 

INDEPENDENT TELEPHONE ASSOCIATION OF MISSISSIPPI. 
Secretary and treasurer, J. B. Shannon, New Albany, Miss. 
INDEPENDENT TELEPHONE ASSOCIATION OF TEXAS AND 

LOUISIANA. Secretary, C. A. Shock, Sherman, Tex. 

INDIANA ELECTRIC LIGHT ASSOCIATION. Secretary, J. V. 
Zartman, Indianapolis, Ind. 

INDIANA ENGINEERING SOCIETY. Secretary, Chas. Brassmann, 
43 Union Trust Building, Indianapolis, Ind. 

INDIANA INDEPENDENT TELEPHONE ASSOCIATION. Secre- 
tary, Walter J. Uhl, Logansport, Ind. | 

INTERNATIONAL ASSOCIATION OF MUNICIPAL ELECTRI- 
CIANS. Secretary, Clarence R. George, Houston, Tex. 

IOWA ELECTRICAL ASSOCIATION. Secretary, A. W. Zahm, 
Mason City, Iowa. 

IOWA INDEPENDENT TELEPHONE ASSOCIATION. Secretary, 
W. J. Thill, Des Moines, Iowa. 

IOWA STREET AND INTERURBAN RAILWAY ASSOCIATION. 
Secretary, H. E. Weeks, Davenport, Iowa. 

KANSAS GAS, WATER, ELECTRIC LIGHT AND STREET RAIL- 
haloes ASSOCIATION. Secretary, James D. Nicholson, Newton, 

ns. 

KENTUCKY INDEPENDENT TELEPHONE ASSOCIATION. Sec- 
retary, W. G. Turpin, Henderson, Ky. 

MAINE ELECTRICAL ASSOCIATION. 
Lewiston, Me. 

MAINE INDEPENDENT TELEPHONE ASSOCIATION. Secretary. 
M. E. Crow, Houlton, Me. 

MASSACHUSETTS ELECTRIC LIGHTING ASSOCIATION. Secre- 
tary, M. L. Fahey, 84 State Street, Boston, Mass. 

MASSACHUSETTS STREET RAILWAY ASSOCIATION. Secretary. 
Charles S. Clark, 70 Kilby Street, Boston, Mass. 

MASTER CAR BUILDERS’ ASSOCIATION. Secretary, J. W. Tay- 
lor, 390 Old Colony Building, Chicago, Ill. 

MICHIGAN ELECTRIC ASSOCIATION. Secretary and treasurer, 
Herbert Silvester, Detroit, Mich. 

MICHIGAN INDEPENDENT TELEPHONE ASSOCIATION. Secre- 
tary, A. A. Burch, Battle Creek, Mich. 

MINNESOTA ELECTRICAL ASSOCIATION. Secretary-treasurer, 
i T. Street, Northern Heating & Electric Company, St. Paul, 

nn. 

MISSISSIPPI ELECTRIC ASSOCIATION. Secretary, A. H. Jones. 
McComb, Miss. 

MISSOURI ELECTRIC, GAS, STREET RAILWAY AND WATER 
A ASSOCIATION. Secretary, N. J. Cunningham, Spring- 

eld, Mo. 

MISSOURI INDEPENDENT TELEPHONE ASSOCIATION. Secre- 
tary, George W. Schwerer, Windsor, Mo. 

MUNICIPAL LIGHTING ASSOCIATION OF MASSACHUSETTS. 
Secretary, J. C. Norcross, Reading. Mass. 

NATIONAL ACADEMY OF SCIENCES. Secretary, Arnold Hague, 
United States Geological Survey, Washington, D. C. 

NATIONAL ARM, PIN AND BRACKET ASSOCIATION. Secretary, 
J. B. Magers, Madison. Ind. 

NATIONAL ASSOCIATION OF COTTON MANUFACTURERS. 
Secretary, C. J. H. Woodbury, Boston, Mass. 

NATIONAL DISTRICT HEATING ASSOCIATION. Secretary, D. L. 
Gaskill, Greenville, O. 

NATIONAL ELECTRIC CREDIT ASSOCIATION. Secretary, Fred- 
eric P. Vose, 1343 Marquette Building, Chicago, IN. 

NATIONAL ELECTRIC LIGHT ASSOCIATION. Secretary, T. C. 

; Martin, 33 West Thirty-ninth Street, New York. N. Y. 

NATIONAL ELECTRICAL CONTRACTORS’ ASSOCIATION OF 


Secretary, F. D. Gordon, 
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THE UNITED STATES. Secretary, N. H. Morton, 41 Martin 
Building, Utica, N. Y. 

NATIONAL ELECTRICAL INSPECTORS’ ASSOCIATION. Secre 
tary, T. H. Day, 27 Pine Street, Hartford, Conn. 

NATIONAL FIRE PROTECTION ASSOCIATION. Secretary, 
Franklin H. Wentworth, 87 Milk Street, Boston, Mass. 

NATIONAL GAS AND GASOLINE ENGINE TRADES ASSOCIA- 
TION. Secretary, Albert Stritmatter, Cincinnati, O. 

NATIONAL INDEPENDENT TELEPHONE ASSOCIATION. Secre- 
tary, J. B. Ware, McCormick Building, Chicago, Ill. 

NATIONAL ISOLATED PLANT ASSOCIATION. Secretary, E. D. 
Fieux, Wing Manufacturing Company, New York City. 

NEBRASKA ASSOCIATION OF INDEPENDENT TELEPHONE 
COMPANIES. Secretary, Charles H. Hood, Lincoln, Neb. 

NEBRASKA ELECTRICAL ASSOCIATION. Secretary, S. J. Bell, 
David City, Neb. 

NEW ENGLAND ELECTRICAL CREDIT ASSOCIATION. Alton F. 
Tupper, 84 State Street, Boston, Mass. 

NEW ENGLAND SECTION, NATIONAL ELECTRIC LIGHT ASSO- 
CIATION. Secretary, Miss O. A. Bursiel, 149 Tremont Street, 
Boston, Mass. 

NEW ENGLAND STREET RAILWAY CLUB. Secretary, John J. 
Lane, 12 Pear] Street, Boston, Mass. 

NEW YORK ELECTRICAL SOCIETY. Secretary, G. H. Guy, Engi- 
neering Societies Building, 29 West Thirty-ninth Street, New 
York, N. Y. 

NEW YORK RAILROAD CLUB. Secretary, H. D. Vote, 95 Liberty 
Street, New York, N. Y. 

NEW YORK STATE INDEPENDENT TELEPHONE ASSOCIA- 
TION. Secretary, R. Max Eaton, Niagara Falls, N. Y. 

NORTH DAKOTA INDEPENDENT TELEPHONE ASSOCIATION. 
Secretary and treasurer, L. C. Kane, Kensal, N. D. 

NORTHWEST ELECTRIC LIGHT AND POWER ASSOCIATION. 
Secretary, N. W. Brockett, Cataract Building, Seattle, Wash. 

OHIO ELECTRIC LIGHT ASSOCIATION. Secretary, D. L. Gaskill, 
Greenville, O. 

OHIO INDEPENDENT TELEPHONE ASSOCIATION. Secretary, 
Ralph Reamer, Columbus, O. 

OHIO SOCIETY OF MECHANICAL, ELECTRICAL AND STEAM 
ENGINEERS. Secretary, F. E. Sanborn, Ohio State University, 
Columbus, O. 

OKLAHOMA ELECTRIC LIGHT, RAILWAY AND GAS ASSOCIA- 
TION. Secretary, Galen Crow, Guthrie, Okla. 

OLD-TIME TELEGRAPHERS’ AND HISTORICAL ASSOCIATION. 
Secretary, Frank J. Sherrer, 195 Broadway, New York, N. Y. 
ORDER OF THE REJUVENATED SONS OF JOVE. Mercury, Roy 

M. Van Vliet, Monadnock Block, Cnicago, Ill. 

PACIFIC COAST ELECTRIC VEHICLE ASSOCIATION. Secretary, 
A. H. Halloran, 901 Atlas Building, San Francisco, Cal. 

PENNSYLVANIA ELECTRIC ASSOCIATION. Secretary, Walter 
E. Long, Philadelphia Electric Company, Philadelphia, Pa. 

PENNSYLVANIA STATE INDEPENDENT TELEPHONE ASSO- 
CIATION. Secretary, H. E. Bradley, 135 South Second Street, 
Philadelphia, Pa. . 

PENNSYLVANIA STATE STREET RAILWAY ASSOCIATION. 
Secretary, Charles H. Smith, Lebanon, Pa. 

PHILADELPHIA ELECTRICAL CONTRACTORS’ ASSOCIATION. 
Secretary, M. G. Sellers, Philadelphia, Pa. 

PIKE’S PEAK POLYTECHNIC SOCIETY. Secretary, E. A. Sawyer, 
Colorado Springs, Colo. 

PITTSBURGH ELECTRIC BOOSTERS’ CLUB. Recording Watt- 
meter, O. R. Rombach, 919 Liberty Avenue, Pittsburgh, Pa. 
RAILWAY ELECTRIC SUPPLY MANUFACTURERS’ ASSOCIA- 
ene Secretary, J. Scribner, General Electric Company, Chi- 

cago, Ill. 

RAILWAY SIGNAL ASSOCIATION. Secretary, C. C. Rosenberg, 
Bethlehem, Pa. 

SOCIETY FOR THE PROMOTION OF ENGINEERING EDUCA- 
TION. Secretary, H. H. Norris, Cornell University, Ithaca, N. Y. 

SOCIETY OF THE UNITED STATES MILITARY TELEGRAPH 
CORPS. Secretary, David H. Bates, 658 Broadway, New York, 
N. Y. 

SOCIETY OF AUTOMOBILE ENGINEERS. Secretary, Alexander 
Churchward, 30 Church Street, New York, N. Y. 

SOCIETY OF WIRELESS TELEGRAPH ENGINEERS. Secretary, 
E. D. Forbes, 96 Franklin Street, South Framingham, Mass. 
SOUTH DAKOTA ENGINEERING SOCIETY. Secrtary, R. D. Gul- 

bertson, Mitchell, S. D. 

SOUTH DAKOTA INDEPENDENT TELEPHONE ASSOCIATION. 
Secretary-treasurer, E. R. Buck, Hudson, S. D. 

SOUTHWESTERN ELECTRICAL AND GAS ASSOCIATION. Sec- 
retary, D. G. Fisher, Dallas, Tex. 

STREET RAILWAY ASSOCIATION OF THE STATE OF NEW 
YORK. Secretary, J. H. Pardee, J. G. White & Company, New 
York, N. Y. 

TELEPHONE SOCIETY OF NEW YORK. Secretary, T. H. Law- 
rence, Eighteenth Street and Irving Place, New York, N. Y. 
TEXAS INDEPENDENT TELEPHONE ASSOCIATION. Secretary, 

Leon Spencer, Gainesville, Tex. 

UNDERWRITERS’ NATIONAL ELECTRICAL ASSOCIATION. 
Secretary Electrical Committee, C. M. Goddard, 141 Milk Street, 
Boston, Mass. 
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WESTERN SOCIETY OF ENGINEERS. Secretary, J. H. Warder, 
Monadnock Block, Chicago. IN. 

WIRELESS INSTITUTE. Secretary, Alfred N. Goldsmith, College 
of the City of New York. 

WISCONSIN ELECTRICAL ASSOCIATION. Secretary, George Alli- 
son, Milwaukee Electric Railway & Light Company, Milwaukee, 
Wis. 

WISCONSIN INDEPENDENT TELEPHONE ASSOCIATION. Sec- 
retary, J. C. Crowley, Jr., Superior, Wis. 

WISCONSIN STATE TELEPHONE ASSOCIATION. Secretary, 
Paul J. Weirich, Monroe, Wis. 
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UTAH SOCIETY OF ENGINEERS. Secretary, W. C. Ebaugh, Uni- 
versity of Utah, Salt Lake City, Utah. 

VERMONT AND NEW HAMPSHIRE INDEPENDENT TELE- 
PHONE ASSOCIATION. Secretary-treasurer, E. B. Seeley, St. 
Johnsburg, Vt. 

VERMONT ELECTRICAL ASSOCIATION. Secretary, A. B. Mars- 
den, Mancnester, Vt. 

WASHINGTON SOCIETY OF ENGINEERS. John C. Hoyt, 1330 
F Street, Washington, D. C. 

WESTERN ASSOCIATION OF ELECTRICAL INSPECTORS. Sec- 
retary,’ W. S. Boyd, 76 West Monroe Street, Chicago, Ill. 


RECORD OF ELECTRICAL PATENTS. 


Issued (United States Patent Office) October 3, 1911. 


1,004,557. RESISTANCE FURNACE. William D. Coolidge, Schen- 

ectady, N. Y., assignor to General Electric Co. Filed Dec. 3, 
1907. Has a resistance tube consisting of tungsten mixed with 
thoria. About the tube is a refractory packing protecting it 
from carbon vapors and through this packing an inert gas is 
passed. 


1,004,566. SELECTIVE SIGNALING DEVICE. Edwin R. Gill, Yonk- 
ers, N. Y., assignor to Howard E. Merrell, New York, N. Y. 
and Orlo J. Hamlin, Smethport, Pa. Filed Sept. 4, 1908. Com- 
prises a toothed wheel, a circuit-controlling element moved 
thereby and an impelling pawl for the wheel, a second circuit- 
controlling element on an arm On a shaft, side bars pivoted on 
the arm, an inertia wheel mounted between the bars, an in- 
clined track whereon said wheel is adapted to roll, and means 
operating simultaneously with the impelling pawl for the 
toothed wheel for controlling the movements of the inertia 
wheel. 


1,004,567. SELECTIVE SIGNALING SYSTEM. Edwin R. Gill, 
Yonkers, N. Y., assignor to Howard E. Merrell, New York, 
N. Y., and Orlo J. Hamlin, Smethport, Pa. Filed March 28, 
1910. Includes telephones bridged across a metallic line cir- 
cuit and also telephones connected between ground and neutral 
points on the metallic circuit. Selective signaling may be 
carried on for either set of telephones while the other is used 
for talking. 


1,004,571. PORTABLE SMOOTHING IRON. Alice Emma Hollings- 


head, Minneapolis, Minn. Filed Dec. 5, 1910. Is arranged 
similarly to a soldering iron, but has a large oval head con- 
taining the electric heating element. 


1,004,585. ILLUMINATED SIGN. Hugh Mulholland, New York, 
N. Y., and Charles G. West, Greenwich, Conn., assignors to 
Multicolor Electric Sign Co., New York, N. Y. Filed Aug. 15, 
1910. Has an apertured wall, a bulb closing the aperture 
therein, a transparent color-disk extending across the bulb, 
and a transparent retainer for the disk. 


1,004,594. STOP-MOTION. Michael C. Ryan, Phoenix, N. Y. Filed 
Feb. 16, 1910. Includes a vertically movable tension and de- 
tector arm having a thread eye and an electric-contact and 
stop end, and a stationary electric-contact stop adapted to be 
electrically engaged by the end when the detector drops from 
normal position. 


1,004,599. ARMATURE FOR ELECTRIC GENERATORS. John 
Splitdorf, New York, N. Y., assignor to C. F. Splitdorf, New 
York, N. Y. Filed June 14, 1910. An armature for a magneto 
is provided with non-magnetic plates adjacent the heads at 
opposite ends, the plates having outwardly extending portions 
spaced apart, and windings within these spaces. 


1,004,608. ELECTRIC WATER-HEATING APPARATUS. Johann 
G. Wallmann, Oakland, Cal. Filed Aug. 25, 1910. Consists of 
a boiler with a number of electrodes having lower integral 
concave surfaces spaced therein, and current-conducting Means 
leading to the electrodes. 


1,004,618. TROLLEY-HEAD. Joseph J. Bennett, Pittsfield, Mass. 


Filed Jan. 21, 1911. The harp is flexibly mounted on the trol- 
ley pole. 


1,004.643. MECHANISM FOR MAKING ARMORED CABLE AND 
SIMILAR PRODUCTS. Henry R. Gilson, Fair Oaks, Pa., as- 
signor to National Metal Molding Co.. Pittsburgh, Pa. Filed 
May 12, 1910. The machine includes a tapering mandrel hav- 
ing on its surface a helical groove. a coiling member for lay- 
ing a strip in engagement therewith, means for moving the 
coiling member around the mandrel, and means for rotating 
the mandrel in the opposite direction. 


1.004.644. ARMORING CABLE. Henry R. Gilson, Fair Oaks, Pa., 
assignor to National Metal Molding Co., Pittsburgh, Pa. - Filed 
May 12, 1910. The method of armoring cable consists in coil- 
ing about and continuously drawing down into binding engage- 

_ ment with the surface of the cable a spirally wound metallic 


armor. and thereby feeding the coils and cable continuously 
forward. 


1,004,648. PORTABLE TOTAL-CURRENT-REGISTERING ME- 
CHANISM. Frank Hedley, Yonkers, and James S. Doyle, New 
York, N. Y. Filed Jan. 5, 1911. A total current-time registering 
device for railway-car motors includes registering time-period 
dials and pointers and a clockwork mechanism for operating 
the same, a stop device for the clock mechanism, a magnet 
for controlling the device, and a supporting contact device con- 
nected to the terminals of the magnet. 


1,004,657. REFILLABLE FUSE. Frank H. Kaiser and John G. 
Clemens, Buffalo, N. Y. Filed March 8, 1911. An inclosed fuse 


in which the fuse wire can be replaced between the terminal 
sockets. 


1,004,669. VOTING MACHINE. Sidney L. McLaurin, Brandon, 
Miss. Filed Feb. 20, 1911. A yea and nay voting system, has. 
two buttons on each member’s desk, connected to electrica? 
indicating devices on the secretary's desk. 


1,004,671. COLOR-CHANGING AND FLASH-LIGHT SIGN. Gus- 
tave A. Miller, Wichita, Kans. Filed Sept. 6, 1910. An electric 
motor drives an endless color-changing curtain between a set 
of incandescent lamps and the sign letters; it also drives a. 
rotary refiector for flashing the light through the curtain. 


1,004,673. PROCESS OF AND APPARATUS FOR MAKING CLAD 
METALS. John F. Monnot, New York, N. Y. assignor to Du- 
plex Metals Co., New York, N. Y. Filed Dec. 23, 1908. Cop- 
per-clad steel wire is made by passing the steel wire through 
a bath of fused electrolyte containing copper which is main- 
tained above the melting point of copper and passing an elec- 


tric current between the wire as a cathode and the bath as 
anode. 


1,004,675. CONTROLLER-OPERATED GONG FOR ELECTRIC 
CARS. John E. E. Nash, Denver, Colo. Filed April 29, 1910. 
Turning of the controller handle to starting position actuates. 
the gong. 

1,004,681. LIGHTNING-ROD CABLE. Edward Henry Parker, New 
York, N. Y. Filed Dec. 23, 1910. Is composed of wires of a. 
good conducting material braided together to form strands 
spongy in texture, the strands sO formed being twisted to- 


gether to form a flexible cable of substantially uniform di- 
ameter. 


1,004,685. INSULATING SPACER. Laurence P. Dickey, Phila- 
delphia, Pa. Filed Nov. 30, 1909. A lighting fixture comprises 
a stud, bracket and insulating coupler, in combination with a 
canopy and an insulating spacer, arranged to engage the stud 
and having extensions forming a seat for the canopy, the 
spacer being capable of distortion to adjust the seat. 


1,004,740. ELECTRIC ALARM. Peabody A. Brown, Denver, Colo. 
Filed Sept. 22, 1908. Combined with a normally closed main 
circuit having call boxes located therein is a magazine con- 
taining cartridges, a spark coil, a number of spark-coil circuits 
in which the cartridges are respectively located, and a con- 
nection between the call-box circuit and the spark-coil circuits, 


whereby as the call-box circuit is broken one of the spark- 
coil circuits is closed. 


1,004,748. WAVE-DETECTOR. John L. Creveling, New York, 
N. Y. Filed May 24, 1907. Comprises an electrode, an elec- 
trode holder, a movable sleeve surrounding the same, means 
for retaining the sleeve in fixed positions upon the holder, an 
electrolyte and means for supporting the electrode in adjust- 


able relation to the electrolyte in such manner that it may 
be immersed therein. 


1,004.767. COMBINED TELEGRAPH, SIGNAL, AND TELEPHONE 
SYSTEM. William A. Froeckman, St. Louis, Mo., assignor of 
one-half to Peter P. Finnegan, St. Louis, Mo. Filed May 5, 
1910. A fire-alarm system comprising a central exchange, 4 
number of substations or engine-houses, the exchange and 
substations being each provided with a telegraph instrument, 
a signaling instrument and a telephone instrument, a number 
of separate metallic circuits connecting the exchange instru- 
ments with the substation instruments by multiple connection, 


and means for utilizing any one of the circuits for operating. 
any one of the instruments. 
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1,004,780. ELECTRIC CONTROLLER. Jay H. Hall, Cleveland, 
Ohio, assignor to Electric Controller & Manufacturing Co., 
Cleveland, O. Filed July 27, 1911. A control system for two 
motors whose armatures are conected in parallel, has two sets 
of switches for reversing the current in the armatures, one 


set of the switches connecting the fields of both motors in the . 


circuit of one armature and the other set connecting the fields 
in the circuit of the other armature. 

1,004,785. TROLLEY ATTACHMENT. John Phillips Henderson, 
Sharon, Pa. Filed Nov. 29, 1909. Combined with a spindle 
mounted on runners and having a limited vertical movement 
are means mounted on the spindle for winding a trolley rope, 
and secondary means mounted on the spindle and normally 
opposing the first named means. 

1,004,790. ELECTRICALLY CONTROLLED TRAIN-STOPPING 
MECHANISM. Charles J. Hurley, Sharon Hill, Pa. Filed 
Aug. 20, 1910. An electromagnet in the track circuit operates 
a plunger so as to actuate the air-brake valve. 


1,004,793. MANUFACTURE OF ELECTRODES FOR SECONDARY 
BATTERIES OR STORAGE CELLS. Victor de Karavodine, 
Billancourt, France, assignor of one-half to Serge Berditschew- 
sky Apostoloff, London, England. Filed Oct. 5, 1910. Con- 
sists in making a paste of lead sulphate, water and ammonia, 
forming this paste to the desired shape and converting it to 
spongy lead by electrolysis in a solution of ammonium sul- 
phate maintained alkaline by ammonia. 

1,004,795. ELECTRIC WELDING. Laurence S. Lachman, New 
York, N. Y., assignor to Universal Electric Welding Co., New 
York, N. Y. Filed Oct. 14, 1908. This method of uniting a 
pin or rod to a plate consists in forming a countersink in the 
end of the pin and one or more projections extending beyond 
the outer wall of the countersink and uniting the pin to the 
plate by an electric butt-welding operation. 


1,004,806. SAFETY DEVICE FOR RAILWAYS. Charles B. Mitch- 


1,004,685.—_INSULATING SPACER FOR 
BRACKET FIXTURES. 


ell, Franklin, Tex. Filed May 9, 1910. Mechanical stop de- 
vices at the ends of block sections are controlled by electro- 
magnets whose circuits are actuated by the passage of trains. 


1,004,807. ILLUMINATED SIGN. Lionel H. Moise, San Francisco, 
Cal. Filed Mar. 22, 1909. A channel-form sign letter has per- 
pendicular edges on one side and edges making an obtuse an- 
gle on the other side, with incandescent lamps at the base of 
the channel. 


1,004,808. ILLUMINATED SIGN. Lionel H. Moise, San Francisco, 
Cal. Filed Feb. 9, 1910. A skeleton letter for a sign con- 
sists of a letter body painted on the main surface of the sign 
and a separate front plate parallel thereto and secured to it 
at a number of corners. Between the back and front plates 
are incandescent lamps that throw much of their light through 
lenses in the front plate. 


1,004,811. TROLLEY FROG AND CROSSING. Ralph E. Noble 
and Louis E. Mitchell, Chicago, Ill., assignors to Morgan-Gard- 
ner Electric Co., Chicago, Ill. Filed June 11, 1909. Consists 
of a plate with a guide rib having its lower edge tapered or 
widened toward the plate so that the line of contact with the 
trolley wheel in passing thereunder is gradually changed from 
the bottom of the groove of the wheel to the outer edges of 
the flanges thereof. 

1,004,825. ELECTRIC CONTROLLER. Harry F. Stratton, Cleve- 
land, Ohio, assignor to Electric Controller & Manufacturing 
Co., Cleveland, O. Filed Apr. 6, 1911. An automatic motor 
starter combined with a speed regulator consists of a number 
of electromagnetic switches governing the resistance in series 
with the armature (the last one of them establishing a direct 
path to the armature) and a hand-controlled field rheostat 
which must have its contact arm in the position where all 
field resistance is cut out in order to form a closed path for 
the armature circuit in starting. 

1,004,826. SYSTEM OF ELECTRICAL DISTRIBUTION. Alfred 
Mills Taylor, Birmingham, England. Filed Jan. 23, 1906. A 
System for automatically controlling the charge of storage 
batteries includes a motor for regulating the charging rheo- 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


1,004,825.—_MOTOR CONTROLLER. 
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stat and a number of automatic switches for governing the 


operations. 

1,004,846. ELECTRICALLY OPERATED ANNUNCIATOR. Francis 
W. Bost and Boyd Gobel, China Grove, N. C. Filed Oct. 19, 
1909. A sliding member is allowed to drop when a catch is 
pulled out of place by an electromagnet. 

1,004,860. SOLENOID WITH SHUNT. Arthur C. Eastwood, Cleve- 
land, O., assignor to Electric Controller & Manufacturing Co., 
Cleveland, O. Filed June 7, 1910. A solenoid connected in 
shunt to the motor circuit operates a make-and-break contact 
in series with the motor. When the coil is energized the 
motor circuit is closed, and upon deenergization the circuit 
opens. A brake works in conjunction with the switch; being 
inoperative when the solenoid is energized. 


1,004,879. SIGNALING SYSTEM FOR MINES. Edgar M. Jobn- 
son, Hancock, Mich., assignor of one-half to Ross D. Black- 
burn, Hancock, Mich. Filed Sept. 9, 1907. Each of the sta- 
tion boxes, at different levels, has a magnet and a target 
which is operated by the magnet, and is visible through a 
hole in the box. Each box also has a signaling switch for 
controlling the flow of current, and an operating handle 
mounted on the box. 


1,004,884. CURRENT COLLECTOR FOR ELECTRICALLY PRO- 
PELLED VEHICLES. Willy Kohler, Bremen, Germany. Filed 
Mar. 17, 1910. The collector runs on two wires; a frame car- 
rying the contact wheels so that they run along one wire 
and are pressed into close contact by a spring device engag- 
ing the other wire. 


1,004,911. BALING PRESS. George E. Rouse, Marley, Ill. Filed 
Sept. 25, 1909. Comprises a plurality of contact arms electri- 
cally connected with each pole of a current source and ar- 
ranged in pairs. A-rotatable spur wheel is carried on the ex- 
tremity of each contact arm and a contact plate carried on 
each division block is adapted to wipe over and close the 


1,004,860.—_SOLENOID SWITCH. 


circuit through the spur wheels and contact arms, distinctly 
and successively operating the annunciator. 


1,004,923. METHOD OF HEATING CARBON. William Acheson 
Smith, Niagara Falls, N. Y., assignor to International Acheson 
Graphite Co., Niagara Falls, N. Y. Filed Dec. 20, 1910. A 
commercial uniform product is obtained by passing an elec- 
tric current between terminals embedded in a body of carbon 
or carbonaceous material supported by fixed refractory walls, 
and advancing the body in a direction substantially parallel 
to the lines of current flow. Volatile constituents are thereby 
expelled. 

1,004,924. ELECTRIC RESISTANCE FURNACE. William Ache- 
' son Smith, Niagara Falls, N. Y., assignor to International Ache- 
son Graphite Co., Niagara Falls, N. Y. Filed Dec. 20, 1910. 
Renewed Aug. 12, 1911. Relates to the construction of the fur- 
nace used with the process described in the foregoing patent. 


1,004,943. ELECTRIC PUMP GOVERNOR. Walter V. Turner, 
Edgewood, Pa., assignor to Westinghouse Air Brake Co., Pitts- 
burgh, Pa. Filed Oct. 30, 1908. Comprises a controlling de- 
vice and a piston for actuating this, a main valve mechanism 
for controlling the supply of fluid under pressure to the ac- 
tuating piston, and valve means operated by the movement of 
the actuating piston for varying the pressure on one side of 
the valve mechanism to facilitate its movement. 

1,004,946. JUNCTION BOX. James Wares and James Wm. Kip- 
pen, Pullman Station, Ill. Filed Aug. 18, 1910. The distributing 
board in the box has longitudinal channels in its upper side 
receiving the main line wires, and a series of transverse bus- 
bars secured to the under side of the board and provided at 
their ends with binding posts. 

1,004,956. ELECTRIC BED WARMER. John Alden, Boise, Idaho. 
Filed May 13, 1910. An incandescent lamp is contained in a 
metal casing which is covered with asbestos. 

TROLLEY HARP. James T. Archer, Champaign, III. 

Filed July 11, 1910. The trolley head has a downwardly pro- 

jecting stop arm which projects into and is adapted to swing 

in the segmental head of the casing when the trolley fork is 
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swung laterally in either direction, the stop arm being pro- 
vided with a curved rod having a spring thereon. 
1,004,995. TELEPHONE INSTRUMENT. Peete Basil Clarke, 
Liverpool, England. Filed Dec. 27, 1910. A flexible tube fits 
snugly around the mouth of the party talking. 


1,005,002. TERMINAL FOR ELECTRICAL CABLES. Charles W.- 


Davis, Edgeworth, Pa., assignor to Standard Underground Ca- 
ble Co., Pittsburgh, Pa. Filed May 8, 1909. Includes a case 
or shell formed in two parts meeting in a substantially hori- 
zontal plane and provided with an inlet orifice formed cen- 
trally in the lower part, and with a plurality of lead-out orifices 
radially arranged with respect to the inlet orifice, and inter- 
rupting the line of union of the parts. 

1,005,003. TERMINAL STRUCTURE FOR ELECTRICAL CABLES. 
Charles W. Davis, Edgeworth, Pa., assignor to Standard Un- 
derground Cable Co. Pittsburgh, Pa. Filed July 1, 1909. Re- 
newed Feb. 24, 1911. The shell is provided with a number 
of lead-out orifices, these being protected by a petticoat. Ad- 
jacent orifices are separated by a web. 

1,005,004. MAIL-BOX ALARM. Gustav Henry Diemer, Trinidad, 
Colo. Filed Feb. 21, 1910. Renewed Mar. 2, 1911. The cover 
of a mail box is connected by means of a rod, to a knife 
switch, so that when the cover is raised to deposit mail, the 
circuit is closed and a bell is rung. 

1,005,005. VACUUM CLEANER. Charles A. Dillon, Canton, O., 
assignor to United Electric Co., Canton, O. Filed Mar. 30, 1911. 
A vertical motor is direct conected to the shaft of the vacuum 
cleaner. 

1,005,008. SELF-REGISTERING TARGET. Mark St. Clair Ellis, 
U. S. Navy, assignor to Self-Scoring Target Co. Filed June 
1, 1910. Each of the customary target rings is represented by 
a plate spaced at equal intervals one before the other. Each 
plate is divided into quadrants which are separately mounted 
and are held in place by rods and spiral springs. On im- 

eo 


1,005,002.—-CABLE TERMINAL. 


pact of bullet the spring pushing against a quadrant is com- 
pressed and a circuit closed, indicating on a registering de- 
vice near the marksman the quadrant which was struck. 

1,005,023. ATTACHMENT PLUG. Gilbert W. Goodridge, Bridge- 
port, Conn., assignor to Bryant Electric Co., Bridgeport, Conn. 
Filed July 16, 1910. Has an insulating button, through which 
the wires are led to their respective terminals, in combination 
with a protective metallic cap crimped upon the exposed head 
of the button. 

1,005,033. LIGHTNING ARRESTER. Jobn D. Hilliard, Jr., and 
Charles E. Parsons, Glens Falls, N. Y. Filed Aug. 22, 1906. 
Comprises a line branch and an air gap, an automatic switch 
adapted to break the arc formed upon a discharge, and a high 
potential shunt around the switch normally inoperative, but 
becoming operative upon the occurrence of a high potential 
while the switch is in inoperative condition. 

1,005,060. TWO-STEP KNIFE SWITCH. William Muirhead, Jr., 
New York, N. Y. Filed Apr. 26, 1911. The single-throw switch 
has a short contact and a long contact so arranged that on 
throwing the switch through a part of its swing it connects 
with the long contact. Pushing the switch as far as it goes 
will connect with the short contact disengaging the longer 
one. The short and long contact posts have fuses of different 
capacity connected in circuit. 


1,005,084. ELECTRICAL CONTROLLER. John Godfrey 


Parry 
Thomas Chiswick, England. Filed Feb. 2, 1910. The periphery 
of a drum turning on a pivot is provided with cams which 


engage contacts rocking upon pivots. As each cam is turned 
in place jt closes its particular contact. 


1,005,107. AUTOMATIC VOLTAGE REGULATOR. Gabriele 
DEustachio and Paul von Lehoczky. Pittsburgh, Pa. Filed 
Nov. 14. 1905. Renewed Mar. 15, 1911. Combines a fixed and 
movable coil with cylinder and pistons, one of which is con 
nected direetly to the movable coil. A fluid between the two 
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pistons actuates one piston when the other moves, changing 
the inductive relation of the coils. The movable potential coil 
is actuated by separate electromagnetic means. 

1,005,111. ELECTRIC WATER-LEVEL INDICATOR. Edward E. 
Fieseler, Eastport, Md., assignor of one-half to Adam E. Mar- 
tak, Eastport, Md. Filed Mar. 13, 1911. Contacts are placed 
at different levels on the inside of the tank. A float sliding 
on an iron rod makes contact with the various pairs of ter- 
minals as the water rises and falls. An annunciator indicates 
the position of the float, sounding an alarm at each change of 
level. 

1,005,119. ATTACHMENT-PLUG FOR ELECTRIC WIRES. William 
C. Tregoning, Cleveland, O., assignor to Tregoning Electric 
Manufacturing Co., Cleveland, O. Filed Nov. 18, 1909. Com- 
prises two interlocking separable members, a current-connecting 
screw shell sleeved upon and secured in place by and be- 
tween the members and a central screw forming a terminal 
contact adapted to clamp the parts together. 


PATENTS THAT HAVE EXPIRED. 


Following is a list of the electrical patents (issued by the United 
States Patent Office) that expired October 9, 1911: 


527,050. DYNAMO-ELECTRIC HEATER. Herman B. Collins, Ful- 


ton, N. Y. 


DEVICE FOR PROTECTING SEPARATELY EXCITED 

GENERATORS. Benjamin G. Lamme, Pittsburg, Pa. 

527,070. ELECTRICAL CONVERTER. James W. Packard, War- 
ren, O. 


527,071. ELECTRICAL FUSE-BOX. James W. Packard, War- 
ren, O. oog 


527,075. RUNNING COMPOUND-WOUND DYNAMO-ELECTRIC 
MACHINES IN MULTIPLE. Wiliam B. Potter, Schenectady, 
N. Y. 


527,092. CIRCUIT CONTROLLER FOR REGULATORS. Barton B. 
Ward, New York, N. Y. 


527,099. ELECTRIC TRACK-SIGNAL. Charles R. Alsop, Middle- 
ton, Conn. 


527, 126. ELECTRIC LOCOMOTIVE. Nicolas J. Raffard, Paris, 


France. 


527,177. ELECTRIC SWITCH. Raymond S. Kelsch, Chicago, Ill. 
527,211. ELECTRIC-ARC LAMP. Max Mayer, New York, N. Y. 
7 ene TRANSMITTER. Thomas McCoubray, New 
or 
ADJUSTER FOR FIELD MAGNETS OF DYNAMO-ELEC- 
TRIC MACHINES OR MOTORS. Montgomery Waddell, Bridge- 
port, Conn. 


527,228 and 527,229. “ELECTRIC-ARC LAMP. John E. Woolverton, 
New York, N. Y, 


527,244. ELECTRIC LOCOMOTION ON RAILWAYS. Jean J. Heil- 
mann, Paris, France. 


527, we ELECTRICAL SIGNAL. Harry H. Wister, Colorado City, 
olo. ': l 
527,258. SIGNAL-RECORDING DEVICE. . ‘William H. Adkins, 
Rome, Ga. 


CONDUIT SYSTEM FOR ELECTRIC RAILWAYS. Wil- 
liam A. Butler, New York, N. Y. 


527,267. SYSTEM OF ELECTRIC BLOCK-SIGNALS FOR RAIL- 
. ° WAYS. William H. Cuthbert, Brooklyn, N. Y. 


527,298. RAILWAY SWITCH. Augustin F. Schinner, Milwaukee, 


Wis. 
527,294. TRACK SWITCH FOR ELECTRIC RAILWAYS. Augustin 
F. Schinner, Milwaukee, Wis. 


527,298. ELECTRIC BATTERY. Milton E. Smith and Maurice F. 
Geer, Rochester, N. Y. 

527,301. CONDUIT ELECTRIC RAILWAY. 
Northumberland, Pa. 

527,324. ELECTRIC HEATER. Jesse R. Davis, Parkersburg. W. Va. 

527379. APPARATUS FOR GENERATING ELECTRICITY BY 
SOLAR HEAT. Melvin L. Severy, Boston, Mass. 

527,388. COIN-CONTROLLED ELECTRICAL APPARATUS. Henry 
F. Galligan, Lebanon, Mo. 

527,392. CONDUIT FOR ELECTRIC RAILWAYS. David F. Gra- 
ham, Springfield, O., and William P. Allen, Chicago, Il. 

527,414 and 527,415. ELECTRIC SIGNAL APPARATUS. Wilmer 
W. Salmon, Chicago, Il. 


527,468. CLOSED CONDUIT FOR ELECTRIC RAILWAYS. Charles 
D. Tisdale, Boston, Mass. 


527,472. INSULATOR FOR ELECTRIC CONDUCTORS. George 
Webster, Philadelphia, Pa. 


527,487. ELECTRICAL MEASURING INSTRUMENT. Hermann 
Herberts, Schenectady, N. Y. 


James KR. Toole, 


527,502. ELECTRICAL SAFETY FUSE. Otto M. Rau. Milwaukee. 
Wis. 
527,579. 


REGISTERING MECHANISM FOR ELECTRIC LIGHT 
CIRCUITS. William McNeill, Chicago, Ill., and James H. Tin- 
der, Winchester, Ky. 


927,580. TROLLEY FOR ELECTRICAL CONDUCTORS. David N. 
Ovsor, Columbus, Ohio. 


527,598 ELECTRIC CAB SIGNAL FOR RAILWAYS. Edgar C. 
Wiley, Bristol, Tenn. 


527.644. TESTING INDICATOR FOR ELECTRIC RAILWAY 
CARS. Theodore Stebbins, Boston, Mass. 
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TENDENCIES IN POWER-PLANT DESIGN. 

No extended study of recent power-plant designing 
practise is necessary to demonstrate conclusively that the 
arrangement and composition of stations of widely varying 
capacities are to a large extent responsive to the trend of 
engineering development in installations of great magni- 
tude. The electrical industry as a whole is growing at so 
rapid a rate that the latest types of equipment and the most 
advanced combinations of apparatus are constantly demand- 
ed, regardless of the size of the community served. Unques- 
tionably the expansion of high-tension power-transmission 
systems has had much to do with this, for in the earlier days 
of the central-station business the field was so essentially 
local in character that plants had to be built with chief re- 
gard to immediate markets rather than planned for contin- 
ously increasing service demands over a long period of 
years. 

Now we are in the midst of a development of central- 
station service which is beyond the imaginations of only a 
few years ago—a service which carries economic benefit to 
distant and widely separated communities formerly provid- 
ed with facilities of only the crudest kind, and one which 
is gradually tending to equalize both rates and service ren- 
dered throughout so broad an area that the farm itself is 
rapidly acquiring all the electrical agencies which have in 
the past been so exclusively associated with city life. This 
opportunity for expansion means that every new generating 
station designed along genuinely broad lines sets a standard 
of construction which hints still larger usefulness in the 
future; it means also that provincialism finds it more and 


more difficult to acquire a hold in the establishment of new 


or improved generating and substation facilities; and it is 
a source of congratulation that so much of the latest work 
bears evidence of such far-sighted appreciation of the ulti- 
mate possibilities of electric distribution. 

Three features of power-plant design are conspicuous 
at the present time on account of their influence upon ulti- 
mate development. Probably the raising of line voltages 
has been the chief factor in station evolution, for without 
the widening of the field of commercial] distribution there 
would be little incentive for the installation of generating 
units.of present capacities. Closely associated with high- 


voltage work, the steam turbine has brought about a re- 


markable change of front in the generating plant, and last- 
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ly, the dual use of high potentials and generating units of 
great capacity has forced power-plant designers to adopt 
methods of current control: within the station which com- 
bine speed and safety of handling, even if the cost of appa- 
ratus for switching and measurement tends to reach a heavy 
_ total in every plant of considerable size which breaks away 
from the old methods and appliances which served reason- 
ably well in cases where the service could be maintained 
successfully by manual operation. 
One of the best features of the present situation is the 
amount of space available in plants located outside the cen- 


ters of cities, and transmitting power to thriving communi- 


ties without excessive loss. With few exceptions the later 


plants are allotting ample space to all apparatus concerned 
with the use of high voltages. Little is known as yet about 
the relation of wire spacing to building cost, for instance; 
but as the value of service rendered grows upon a station, 
mere building cost is bound to shrink in importance, espe- 
cially in the suburban districts or on water fronts where 
land is not as valuable as in the localities where the origi- 
nal plants were forced to locate on account of the limita- 
tions of voltage then prevailing. Everybody knows how 
the turbine-driven generator disports itself in an area so 
‘small that a steam engine cannot for a moment compete 
with it on the basis of capacity per unit area, and while the 
auxiliary equipment necessary to secure any kind of econ- 
omy in the operation of a turbine demands a good deal of 
space in proportion to its capacity, recent methods of con- 
denser design either utilize the turbine base or provide for 
such short connections in the exhaust line that when used 
in combination with motor-operated pumps, the installation 
as a whole offers little for criticism on the score of its bulk. 
The use of reinforced concrete in turbine foundations in 
place of solid masonry ought to offer a further means of 
economizing in space required by smaller auxiliaries, since 
the latter should be able without much trouble to be located 
in hollow spaces in the concrete. Auxiliary piping costs 
little when lengthened a few feet here and there, and it is 
better to provide the space for high-tension apparatus, bus- 
bars, oil switches and compartments than to waste it upon 
pumps of important function but great flexibility of loca- 
tion. With the motor-operation of generator field rheostats 
has come also a flexibility of arrangement of these bulky 
units never before enjoyed. Formerly rheostats of this char- 
acter were suspended either from the under side of the 
switchboard gallery or attached to the ceiling of the already 
overheated basement. Now the designer may put them any- 
where he desires, without regard to the old mechanical limi- 
tations or the cost and trouble of running numerous tap 
wires from the switchboard panel to the rheostat, and the 
typical case of locating this equipment on angle-irons fast- 
ened beneath the concrete arches between the pilasters sup- 


porting the craneway shows how easily the old conditions 
may be improved. 
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Wiring for both high-tension and switch-control circuits 
illustrates the trend of modern practice in the newer sta- 
tions. Loose leads are practically tabooed, conduit and spe- 
cial fittings are firmly intrenched in both exposed and con- 
cealed construction, and all high-tension work is amply pro- 
tected. The location of disconnecting switches within two 
or three feet of the floor against a wall behind the switch- 
board, with nothing in front to protect the operator from 
the bare contacts carrying many thousands of volts, may 
have been tolerated three or four years ago in certain cases, 
but it will not stand today. No feature of station design 
better deserves the consideration given it than the fireproof 


insulating switch and busbar cell now pretty well standard- 


ized. Again, penny-wise economies in the too meager in- 
stallation of pilot lamps and extra switches controlling im- 
portant units seem to have had their day. Too much money 
is tied up in modern units of large size—often a substantial 
fraction of a million dollars per machine—to warrant the 
cutting down of the appropriation by a few thousand when 
it comes to the selection of switching and measuring equip- 
ment. 


Progress has also been making fast time in the boiler 


room and its management. Witness the character of sta- 


tion records now utilized in the best plants, the increasing 
use of analytical instruments, and the careful study being 
given the economical operation of pumps. These and many 
more welcome signs of the times are called forth and main- 
tained by the enlarging responsibilities of the plants. Im- 
proved light and ventilation are also playing important 
parts in the boiler-room economy, and designers must reck- 
on with the factor of personal comfort to a greater extent in 
the future, in its relation to efficient service. In all de- 
partments of station operation can be seen the good effects 
of broad designing, and there is little question that as a re- 
sult expansion will in the main tend to increase the operat- 


ing efficiency in the majority of lately constructed steam- 
electric generating plants. 


DOING BIG BUSINESS ON A BUSINESS BASIS. 

At the convention of the American Electric Railway As- 
sociation at Atlantic City last week, no subject received more 
attention from the most prominent speakers nor aroused 
more interest and discussion than that which related to pub- 
lie policy and the effect of a proper understanding upon the 
part of the public of the efforts being made by the electric 
railway corporations to give efficient service at reasonable 
rates of fare. 

The electric railway comes in contact with every element 
that goes to make up the population of a city or town. No 
matter how carefully the railway officials may work to pro- 
vide schedules that will best serve the majority of its pa- 
trons, any particular element of the riding publie finds any 
particular inconvenience to which it is subjected a specific 


reason for setting up an antagonistic spirit to the com- 
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pany. It is true that a great many of the conditions which 
the riding public look upon as inconveniences are absolutely 
necessary in order that the majority may be properly taken 
care of. Thus, shifts to cars ahead, transfers at apparently 
illogical points, infrequent service on some lines, are very 
seldom perpetrated upon the public because of a near-sighted 
or miserly policy on the part of the company, but because 
the equipment is urgently needed for some other contin- 
gency. That part of the public suffering, however, from 
that inconvenience, feels abused and there is no one to ex- 
plain why the inconvenience to which it is subjected is 
pretty nearly a necessity. 

Notwithstanding the efforts which many companies are 
really making toward giving effective service and keeping 
a little in advance of every reasonable demand, it is a fact 
that so often has the public been exasperated by what ap- 
pears to have been needless inconvenience followed by inade- 
quate explanation, that the public mind has become poisoned 
to a considerable degree, and a great many corporations find 
themselves in disfavor with city officials, not because of any- 
thing they have done themselves, but because of the general 
impression that prevails that the corporation is a monster 
and is not entitled to fair treatment. 

For several years the American Electric Railway Asso- 
ciation has gone on record endorsing many ideas which have 
had for their especial significance thè suggestion of improv- 
ing the relations of the electric railways with their patrons. 
This year the matter has been carried further and almost to 
a point of practical application. It is to be hoped that 
something more than discussion will come of these sugges- 
tions and that the ideas advanced by so many of the leading 
men in the electric-railway industry will bring about a very 
much better condition of affairs. 

An interesting commentary on this situation occurs in con- 
nection with the financing of one of the biggest operating 
telephone companies. This company serves a great terri- 
tory in a half a dozen states in the western part of this coun- 
try. A very large number of its subscribers are stockholders 
—in fact, the company and its ramifications have been 
financed right out of the territory which they serve. Good 
service, clean financing, and wide-open publicity constitute 
the platform upon which Mr. E. B. Field, president of the 
Mountain States Telephone and Telegraph Company, has built 
up this splendid enterprise. His patrons and his stockhold- 
ers believe in him and he believes in them. In a recent letter 
to the stockholders of the company Mr. Field set forth his 
policy. It is quoted here as an example which might well be 
followed by other corporations. This is a policy which, it 
seems, cannot lose. Here is what he says: ‘‘A last word. 
It shall be my policy in the future, as in the past, to keep 
your investment clean. So long as our stock finds a ready 
market by which the funds necessary to care for growth and 
improvements to the property may be readily provided, no 
bonds will be issued. There will be no preferred stock. 
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There will be only the common stock unincumbered by fixed 
charges; common stock represented by a substantial margin 
of actual values over the liabilities; common stock earning, 
and entitled to earn, safe, honest dividends. Your property 
shall be free from any criticism that its methods are not scru- 
pulously clean both as to its financial policy and as to its 
duty to the publie.” 


SCHOOL FOR ELECTRIC-VEHICLE OPERATORS. 


In his presidential address before the second annual 
convention of the Electric Vehicle Association of America, 
held recently in New York City, Mr. W. H. Blood, Jr., voiced 
a suggestion that is worthy of the most serious considera- 
tion on the part of those interested in. the advancement of 
the electric-vehicle industry, and particularly on the part of 
central-station companies. 

The substance of Mr. Blood’s suggestion that we wish 
particularly to emphasize here is that in trade schools, and 
elsewhere, regular courses of lectures and exhibits which 
will familiarize the young men of the country with the sim- 
plicity and efficiency of the storage battery and motor as 
applied to electric vehicles, should be established. 

This suggestion is of particular significance when it is 
realized that the vast majority of electric-vehicle trouble is 
due to unintelligent and careless handling, and it is gener- 
ally conceded that much of the hesitancy on the part of the 


public to adopt the electrically propelled vehicle can be 


traced directly to influences that this condition has produced. 

From the central station’s standpoint the idea can be 
enlarged upon where local conditions warrant it. Central 
stations now realize that they must take the initiative in the 
introduction of electric vehicles locally. There is a differ- 
ence of opinion regarding to What extent the central station 
should exploit any of the current-consuming devices upon 
which it depends for the development of its business, but 
with the electric vehicle, the central station must stand back 
of it and assume its share in the expense of its introduction, 
as the electric vehicle depends largely upon the supply com- 
pany for its continuity of operation, and the company will 
continue to reap its reward long after the selling interests 
have cashed the checks tendered in payment of the machines. 

With a full realization of this many of the progressive 
companies are spending thousands of dollars in educational 
campaigns, no small part of which goes towards maintain- 
ing an electric-vehicle department or bureau, comprising bat- 
tery and vehicle experts whose duty it is to give assistance 
in case of trouble. It is here where the suggestion of Mr. 
Blood can be applied to advantage. The central-station 
company could maintain an electric-vehicle school where 


regular instruction could be given in the care of batteries ` 


and motors, and the handling of both batteries and vehicles. 
The scheme could be worked further and electric-truck users 
could be encouraged to require their operators to obtain 
certificates from such a school. 
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New Public Utility Laws in California. 

By a special election held in Califor- 
nia on October 10, for the purpose of 
voting upon twenty-three amendments 
to the state constitution, two new pro- 
visions respecting public utilities be- 
come operative. The jurisdiction of the 
State Railroad Commission is extended 
to include all public utilities, and an 
incorporated municipality is empow- 
ered to exercise full control over all 
such utilities within its domains. The 
new sections are as follows: 


Every private corporation and every in- 
dividual or association of individuals, own- 
ing, operating, managing or controlling any 
commercial railroad, interurban railroad, 
street railroad, canal, pipe line, plant, or 
any equipment relating to such, for the 
transportation of passengers or freight of 
any kind, or for the transmission of tele- 
phone or telegraph message, or for the pro- 
duction, generation, transmission or fur- 
nishing of heat, light, power or water, either 
directly or indirectly, to or for the public, 
and every common carrier, is declared to be 
a public utility, subject to such control and 
regulation “by the railroad commission as 
may be provided by the legislature. 

The railroad commission shall have and 
exercise such power and jurisdiction to su- 
pervise and regulate public utilities in the 
state, and to fix the rates to be charged for 
commodities furnished or services rendered. 
The right of the legislature to confer pow- 
ers upon the railroad commission respecting 
public utilities is declared to be plenary, 
and to be unlimited by any provision of this 
constitution. 


All powers respecting public utilities vest- 


ed in boards of supervisors, or municipal 


councils, or other governing bodies of the 
several counties, cities and towns, or in. 
any commission created by law and now 
existing, shall cease so far as such powers 


shall conflict with those so conferred upon — 


the railroad commission; provided, howev- 
er, that this section shall not affect such 
powers of control over any public utility 
vested in any city or county, or incorporat- 
ed town as, at an election to be held pur- 
suant to laws to be passed hereafter by the 
legislature, a majority of the qualified elec- 
tors of such place shall vote to retain, and 
until such election such powers shall con- 
tinue unimpaired; if the vote so taken shall 
not favor the continuation of such powers 
they shall thereafter vest in the railroad 
commission. It is further provided that 
where any such city or incorporated town 
shall have elected to continue any powers 
respecting public utilities, it may, by a ma- 
jority vote, thereafter surrender such pow- 
ers to the railroad commission; or if any 
municipal corporation shall have sur- 
rendered any powers to the railroad com- 
mission, it may, by like vote, thereafter re- 
invest itself with such power. l 
Any municipal corporation may establish 
and operate public works for supplying its 
inhabitants with light, water, power, heat, 
transportation, telephone service or other 
means of communication. Such works may 
be acquired by original construction or by 
the purchase of existing works, including 
their franchises, or both. Persons or cor- 
porations may establish and operate works 
for supplying inhabitants with such serv- 
ices, upon such conditions and under such 
regulations as the municipality may pre- 
scribe, on condition that the municipal gov- 
ernment shall have the right to regulate the 
charges thereof. A municipal corporation 
may furnish such services to inhabitants 
outside its boundaries; provided that it 
shall not so furnish any service to the in- 
habitants of any other municipality own- 
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ing or operating works of similar service to 
such inhabitants, without the consent of 


such other municipality, expressed by ordi- 
nance. 


The State Railroad Commission is in- 
creased from three to five members, ap- 
pointed by the Governor, instead of 
elective, as heretofore. The term is ex- 
tended from four to six years, so ar- 
ranged that two members relinquish 
office each two years. Provision is made 
for the removal of any member, for 
reasonable cause, by a two-thirds vote 
of the legislature. 

The authority of the legislature in 
the matter of employers’ liability is ex- 
tended so that it may enforce all em- 
ployers to compensate their employees 
for any injury incurred in the course 
of employment, irrespective of the 
fault of either party. For the settle. 
ment of any disputes which may arise 
it is provided that such be by arbitra 
tion, or by an _ industrial-accident 


board, by the courts, or by all of such 
agencies. 


Canadian Wireless Agreement. 

The Canadian Government has con- 
cluded an agreement with Marconi’s 
Wireless Telegraph Company, London, 
the Marconi Wireless Telegraph Com- 
pany of Canada, and the Marconi Inter- 
national Marine Communication Com- 
pany, whereby the Marconi companies 
will forward all the wireless telegrams 
between the Atlantic coast of Canada 
and the British Islands at ten cents a 
word. The submarine Atlantic cables 
charge twenty-five cents. Press com- 
munications will be charged five cents 
only by the Marconi companies, and 
this last price applies also to weather 


news, notification of accidents and calls 


for assistance. At the same time the 


Marconi parties to the agreement take 
over the Government stations at New- 
foundland, Quebec, New Scotland and 
New Brunswick. The agreement is for 
twenty years. 


See pe 


Telephone Society of New York. 

At the meeting of the Telephone So- 
ciety of New York to be held in the 
Engineering Societies Building, 25 
West Thirty-ninth street, at 8:15 p. m., 
on Tuesday, October 24, F. H. Bethell 


will speak on ‘‘Conservation and the 
Wire Service.” 
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Trans-Pacific Wireless. 
It was reported on October 5 that 
wireless messages had been transmitted 


for the first time between San Fran- 
cisco and Japan. 
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Railway Electrical Engineers’ Conven- 
tion. 

The fourth annual convention of the 
Association of Railway Electrical En- 
gineers will be held in Chicago, Il., 
at the La Salle Hotel, November 7-10. 
The program has been announced as 
follows: 

Tuesday, November 7, morning ses- 
sion: Address of president and report 
of secretary-treasurer. Afternoon ses- 
sion: Reports of Committees on Data 
and Information, and on Car Ventila- 
tion. 

Wednesday, morning session: Re- 
ports of Committees on Standards, and 
on Improvements. Afternoon session: 
Report of Committee on Shop Practice; 
papers on ‘‘Insulation,? by K. R. 
Sternberg, and on ‘‘The Light for 
Safety,” by F. R. Fortune. 

Thursday, morning session: Report 
of Committee on Specifications; paper 
on ‘‘The Gas-Electric Car.’ Afternoon 
session: Reports of Committees on 
Train-Lighting Practice, and on Illu- 
mination. 

Friday, morning session: Reports of 
Committees on Accounts and Reports, 
and of Auditing Committee; election 
of officers. Afternoon session: Paper 
on ‘Industrial Trucks for Railway 
Service,” by T. V. Buckwalter. 

Entertainment features include a re- 
ception and dance, a theater party, an 
automobile tour, and the annual ban- 
quet and ball. The entire nineteenth 
floor of the La Salle Hotel will be used 
during the week. Space is provided 
for twenty-nine exhibits by manufac- 
turers. Exhibits and entertainment 
are in charge of the Railway Electric 
Supply Manufacturers Association. 
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Dr. Steinmetzs’s Annual Chicago Lec- 
ture, 


For many years it has been custom- 
ary to inaugurate the season of month- 
ly meetings of electrical engineers in 
Chicago with a lecture by Charles 
P. Steinmetz. This delightful custom 
will be continued this year. Dr. Stein- 
metz will take as his subject ‘‘React- 
ance in Alternating-Current Circuits.” 
The meeting will be held at 8 p. m., 
Wednesday, October 25, in Fullerton 
Hall of the Art Institute. As usual it 
will be under the joint auspices of the 
Chicago Section, American Institute of 
Electrical Engineers, and the Electrical 


Section of the Western Society of Engi- 
neers, 
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E. B. Field. 
The story of the business career of 


E. B. Field, president of the Mountain | 


States Telephone and Telegraph Com- 
pany, affords the student of human 
activities a chronicle that out-distanc- 
es in pure human interest, and in ro- 
mantic appeal to the imagination, the 
most wholesome and inspiring fiction 
of the finished idealist. 

In 1879 Mr. Field was in the whole- 
sale woolen business in Boston. He 
was twenty-nine years of age, with a 
wife and three small children, with his 
health greatly impaired and suffering 
from an acute attack of tu- 
bercular infection of his 
lungs. His physician advised 
him to try Colorado, and 
told him that although he 
might recover his health on 
the dry Western plains, just 
so surely as he returned to 
New England he would be 
subject again to the ravages 
of this disease. He burned 
his bridges behind him and 
decided to make Colorado 
his permanent home. 

He landed in the city of 
Denver on November 10, 
1879. The climate acted 
well-nigh miraculously with 
him, and by January, 1880, 
he was practically well. 
Casting about for an occupa- 
tion he finally persuaded 
F. O. Vaille, who had per- 
sonally started the tele- 
phone business in Denver, 
the system having been in 
operation some six or eight 
months, to give him a posi- 
tion as a telephone operator. 
On January 10, 1880, Mr. 
Field started operating at a 
switchboard that was made 
by Charles Williams in Bos- 


ton, Mass. This board was a direct 
duplicate of the original telephone 
switchboard made for Thomas B. 


Doolittle, at Bridgeport, Conn. Mr. 
Field stayed as local operator for 
three months, when he was trans- 
ferred to operate the toll line run- 
ning from Denver to Golden, George- 
town, Central City and Idaho Springs, 
which, in connection with Denver, was 
the extent of the telephone system. In 
1881 the Colorado Telephone Company 
was incorporated and during that year 
Mr. Field was made general superin- 
tendent of the company, Mr. Vaille be- 
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coming general manager and H. R. 
Wolcott, his brother-in-law, who had 
furnished the money for the starting 
of the telephone business in Colorado, 
was president. In February, 1884, Mr. 
Vaille resigned as general manager 
and Mr. Field was elected by the board 
of directors to take his place. At that 
time both Mr. Vaille and Mr. Wolcott 
practically sold out the bulk of their 
holding of stock in the Colorado Tele- 
phone Company and the business that 
Mr. Field took over had about $110,000 
invested in it, about 800 subscribers, 
and possibly forty or fifty employees. 


E. B. FIELD, 
President of the Mountain States Telephone and Telegraph Company. 


Mr. Wolcott had other very large in- 
terests and paid literally no attention 
to the telephone business, so the whole 
job was up to Mr. Field. Three or 
four years later he was elected vice- 
president, as well as general manager, 
Mr. Wolcott staying as president at 
the earnest request of Mr. Field. Later 
Mr. Wolcott resigned and Mr. Field be- 
came president of the company. 

In 1885 the Bell Telephone Company, 
of New Mexico, was sold out at sher- 
iff’s sale, and Mr. Field, at the request 
of Theodore N. Vail and O. E. Madden, 
who at that time were at the head of 
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the American Bell Telephone Com- 
pany, went to New Mexico and ac- 
quired the rights of the company oper- 
ating in that territory and formed the 
Colorado Telephone and Telegraph 
Company, which was a part of the 
Colorado Telephone Company. About 
two years ago the merchants of El Paso, 
Texas, where there was telephone com- 
petition, became anxious for better tel- 
ephone service connecting them with 
cities and towns in New Mexico, and 
also with the larger cities in eastern 
Arizona, like Bisbee, Douglas and 
Benson, and so it seemed best for the 
interests of the people in 
those sections and because 
the Colorado Telephone Com- 
pany had been successful in 
meeting the telephone needs 
‘in Colorado and New Mex- 
ico, that it should take over 
into this system these towns, 
, so the Tri-State Telephone 
and Telegraph Company was 
incorporated with most of 
the same officials as the Col- 
orado Telephone Company, 
and long-distance copper 
wires constructed between 
El Paso and the towns of 
Silver City, Deming, etc., in 
New Mexico, and in all of 
the towns in eastern Ari- 
zona. i 
A few years ago at the re- 
: quest of Mr. Vail, Mr. Field 
became a member of the 
board of directors of the 
Rocky Mountain Bell Tele- 
phone Company with head- 
quarters at Salt Lake City, 
Utah, and operating in Utah, 
Idaho, Montana and Wyo- 
ming. He commenced a study 
of the situation and the com- 
prehensive telephone needs 
of these four states. As a 
result of this study the Mountain 
States Telephone and Telegraph 
Company has recently been organ- 
ized and into this company has 
been merged the Colorado Telephone 
Company, the Tri-State Telephone and 
Telegraph Company, and the Rocky 
Mountain Bell Telephone Company. The 
Colorado Telephone and Telegraph 
Company, which had been formed vears 
ago to operate in New Mexico, went out 
of existence a few years ago and was 
merged into the Colorado Telephone 
Company, so that the new Mountain 
States Telephone and Telegraph Com- 
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pany now operates in Colorado, New 
Mexico, eastern Arizona, Utah, Idaho, ; 
Montana and Wyoming, with an oper- 
ating arrangement with the Tri-State 
Telephone Company which still oper- 
ates in El Paso, Tex. 

The secret of Mr. Field’s success lies 
probably in his having convinced the 
people whom he serves that he is abso. 
lutely loyal to their best interests. His 
companies are financed among the peo- 
ple who are the most extensive users 
of these utilities. His investment is 
their investment and they are heart and 
soul with him in his great plans for the 
development of these enterprises. In 


addition, however, to thus winning and 
holding the confidence of his business 


associates and the people he serves, he 
has had a master ability in the train- 
ing of men and tying them to him 
through the bonds not only of personal 
loyalty, but of admiration and respect 
for capable leadership. 


——_—_—_—_----——____—____- 


‘Meeting of Empire State Association. 


The seventh annual meeting of the 
Empire State Gas and Electric Associa- 
tion was held in the United Engineer- 
ing Societies Building, New York City, 


on Friday, October 6. There were 


about fifty-five present. 

In the absence of the president, M. J. 
Brayton, R. M. Searle, of Rochester, 
the first vice-president, presided. 

During the morning session the rou- 
tine business, including the reports 
from officers and committees, was tak- 
en up and disposed of. 

The Committee on Arrangements 
suggested the following schedule of 
meetings and subjects: | 

November, Syracuse, Street Light- 
ing; January, Buffalo, Railroad Cross- 
ings; February, Poughkeepsie, Ac- 


counting; March-April, Fulton, New 
‘Business; May, Ithaca, Joint Use of 
‘Poles and Suburban 


Distribution ; 
June-July, Rochester, Use of Auto 
Trucks. 

This program will be carried out dur- 
ing the coming year. 

The report of the Taxation Commit- 
tee brought out an interesting discus- 
sion on this subject. The chairman out- 
lined a method of taxation and stated 
a number of arguments for it. He was 
requested to prepare his discussion of 
this subject in such form that it could 
be printed and distributed to the mem- 
bers. 

After the reports had been received, 
Mr. Hutchings, of the Rochester Rail- 


way & Light Company, presented some 
interesting figures in regard to the new 
Stanley electric range and a very in- 
teresting discussion ensued which was 
taken part in both by the representa- 
tives of the electric companies and the 
representatives of the gas companies as 
well. Further discussion ensued after 
luncheon. 

The operation of the range was ex- 
plained and estimates were presented 
of the proper price which could be 
charged by the companies for its oper- 
ation. 

Mr. Searle had been requested to 
diseuss the extent to which public-serv- 
ice corporations should enter into civic 
relations. His remarks were extempo- 
raneous but the members were so much 
interested in his account of what was 
done in Rochester, that he was re- 
quested to put them in such shape that 
they could be printed and distributed. 

The following officers were elected 
for the ensuing year, after which the 
meeting adjourned: 

President, R. M. Searle; first vice- 
president, Charles G. M. Thomas; sec- 
ond vice-president, J. C. DeLong ; treas- 


urer, Stuart Wilder; secretary, C. H. 
B. Chapin. 
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Commission Control in Cleveland. 

Leslie C. Smith, superintendent of 
the Department of Public Service, 
Cleveland, O., discussed the control of 
public utilities in a paper which was 
read before the League of American 
Municipalities Convention at Atlanta, 
Ga. Mr. Smith, in addition to giving 
his views on the matter of commission 
control, outlined the situation as found 
in Cleveland. 

The Cleveland Water Works, he 
stated, enjoys the distinction of being 
the best constructed, most efficiently 
equipped and most economically oper- 
ated utility owned by the people con- 
cerning which we have any knowledge. 
Since 1853 it has known no competi- 


tion in the supply of water to the city’s 
population. 
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Los Angeles Section A. I. E. E. 
The season of the Los Angeles Sec- 
tion of the American Institute of Elec- 
trical Engineers was opened by an in- 
formal dinner on October 17. Follow- 
ing the dinner, Dr. James A. B. Scher- 
er, president of Throop Polytechnic In- 
stitute, Pasadena, gave an address on 


“*Teechnical Education from the Tech- 
nical Standpoint.’’ 
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Electricity at the Brewers’ Exposition. 

Probably no better indication of the 
importance of electricity and electric- 
ally operated machines in the various 
industries can be given than the extent 
to which electrical energy is utilized at 
the numerous expositions and trade 
shows of the various industries 
held almost continuously in the larger 
cities. A striking example of this 
is the Brewers’ Exposition at present 
being held in the Coliseum, Chicago, 
Ill. It would seem, after an inspection 
of the comprehensive array of exhib- 
its, that the brewing industry will have 
to rely almost entirely on electricity for 
the operation of the variety of ma- 
chines which are at present being uti- 
lized in this business. 

Of course in exhibits of this charac- 
ter the manufacturers of the machines 
desire to show their product in opera- 
tion and electric motors therefore must 
be relied upon to furnish the motive 
power, as steam and internal-combus- 
tion engines are prohibited by the un- 
derwriters. The significant features of 
the majority of machines shown at the 
Brewers’ Exposition, however, is the 
fact that electric motors are incorpor- 
ated in the design of the machine and 
form an integral part of it, leaving no 
choice for the user as to the power he 
shall employ. This feature is particu- 
larly evident in grain scales; convey- 
ing machines for grain, bottles, cases 
and kegs; bottle washers; crowning 
machines; beer pumps; labeling ma- 
chines, etc. 

Several electrical manufacturers are 
also represented in the exhibits, this 
being a further indication of the impor- 
tance of electricity to the brewing in- 
dustry. The Allis-Chalmers Company 
showed several types of motors and 
transformers, the General Electric Com- 
pany motors, beer-vat dryers, ozoniz- 
ers, lamps, etc., H. W. Johns-Manville 
Company, pipe covering, roofing and 
asbestos material, the Charles L. Kie- 
wert Company flaming-arc lamps, the 
General Vehicle Company a three-ton 
electric truck and photographs of 
trucks in the service of breweries, the 
Terry Steam Turbine Company showed 
a turbo-generator set, the Taber Pump 
Company a motor-driven pump and the 
Green Engineering Company automatic 
stokers. Motor-driven refrigerating 
plants were shown by the York Manu- 
facturing Company, Kroeschell Broth- 
ers Ice Machine Company and the Fred 
W. Wolf Company. 
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Transforming Stations of Niagara Electrochemical Industries.—II.' 


NIAGARA ELECTRO-CHEMICAL COMPANY. 

The transformer station of the Ni- 
agara Electro-Chemical Company is of 
interest in that it contains several dif- 
ferent types of apparatus, each of 
which performs the same service, but 
in a slightly different manner. 

The function of the station is to 
change the two-phase, 2,200-volt, 
twenty-five-cvele current received from 
the Niagara Falls Power Company into 


BY A. J. JONES. 


is that of locating the transformer units 
on the center line of the building with 
the switchboards along the walls. The 
recelving panels are located along the 
east wall and the unit panels along the 
west wall. 

Power is delivered to the station by 
two two-phase, underground feeder 
systems, one of which connects to a re- 
ceiving panel in the south end of the 
station and the other to a panel in the 


~ 
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Both of the receiving panels are of 
marble, and are equipped with eight 
knife switches, single throw, single 
pole, and two double-pole Westinghouse 
automatic circuit-breakers. From the 
receiving panels the power is carried 
to the unit panels through underground 
ducts in the floor of the station. The 
rotary converters in the south end of 
the station are equipped with starting 
motors and polyphase Stillwell regula- 


FIG. &.—UNION STREET SUBSTATION .OF THE NIAGARA FALLS POWER COMPANY. 


direct-current power. To perform this 
transformation the station is equipped 
with three different types of apparatus, 
namely, rotary converters with regu- 
lating transformers, induction motor- 
generator sets, and synchronous motor- 
generator sets. 

The transformer station is a large 


roomy brick building situated on the 


east side of the cell room. The gen- 
eral scheme carried out in the station 


— 


i Paper presented before recent meeting of 
the American Electrochemical Society in To- 
onto, Canada, slightly abridged. 


north end of the station. A third 
feeder enters the building and connects 
to both panels. This feeder is consid- 
ered a spare feeder and is used only 
in times of trouble on one of the other 
feeders. The panel in the south end 
receives its power from No. 1 generat- 
ing station over four cables with a 
eross section of 1,000,000 circular mils 
each. The north end panel is supplied 
from No. 2 generating station, the ca- 
bles having a cross section of 1,250,000 
circular mils. 


tors in the primary of the transformer 
circuits. The static transformers are 
of the oil-insulated, self-cooled type, 
both rotary converters and transform- 
ers being made by the Westinghouse 
Company. Each rotary is connected to 
a marble panel on both the low-tension 
and high-tension side. The induction 
motor-generator sets are of standard 
design made by the Westinghouse Com- 
pany. Each set is connected to two 
marble panels mounted with the usual 
instruments and switches. 
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The synchronous - motor - generator 
sets are made up of three units, two 
direct-current generators connected to 
opposite ends of a synchronous motor. 
Each machine is connected to a sepa- 
rate panel mounted with meters and 
circuit-breakers. The switchboard is of 
blue Vermont marble, designed and in- 
stalled by the Westinghouse Electric 
& Manufacturing Company. 

UNION CARBIDE COMPANY. 

The plant of the Union Carbide Com- 
pany at Niagara Falls, N. Y., is of in- 
terest both on account of its size and 
on account of the great amount of 
power transformed by it for electro- 
chemical purposes. 

Power is distributed to the Union 
Carbide Company by the Niagara Falls 
Power Company and by the Cliff Elec- 
trical Distributing Company, from sub- 
stations Jocated near the Carbide 
Works. 

The Union Street substation of the 
Niagara Falls Power Company is loca- 
ted on the west side of the Carbide 
Company’s No. 1 plant at a distance 
of about sixty feet. This station is 
used as a switching station and as a 
step-down station, being equipped with 
switchboard panels, oil circuit-break- 
ers, and step-down transformers. 

The substation of the Cliff Electrical 
Distributing Company is located mid- 
way between the No. 1 and No. 2 plants 
and contains switching apparatus only. 

In the plants of the Carbide Com- 
pany, widely separated from the sub- 
stations, are the large low-voltage step- 
down transformers which supply pow- 
er to furnaces. Some of the trans- 
formers have 2,200-volt primaries and 
others 11,000-volt primaries. They are 
all of the oil-insulated, water-cooled 
type, the cooling water being procured 
from the city mains. 

Practically all of the 11,000-volt 
units have a double source of supply 
for their power. Bricked in the wall 
of the transformer bay is a marble slab 
mounted with a double-throw knife 
switch, the middle point of which is 
connected to the transformer, the jaws 
of one side being connected to the 
Niagara Falls Power Company’s cir- 
cuits and those on the other side to the 
Cliff Electrical Distributing Company’s 
circuits. 

The Union Street substation of the 
Niagara Falls Power Company has a 
capacity of 52,000 horsepower, made 
up of four 1,870-kilowatt, step-down 
transformers, two 11,000-volt switch- 
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boards, and one 2,000-volt switchboard, 
and supplies power to all of the plants 
in the immediate vicinity, including 
that of the Union Carbide Company. 
Power is delivered to the station by 
eleven three-conductor, paper-and-lead 
cables, and a three-phase, 500,000-cir- 
cular mil aluminum overhead transmis- 
sion line, both of which feed into a 
double busbar system through panels 
mounted with double-throw selector 
switches. 

The switching apparatus which con- 
trols the Carbide units is of two kinds: 
2,000-volt and 11,000-volt apparatus. 
The 11,000-volt units are fed from 
panels equipped with ammeters, switch- 
handles, and double-throw, single-pole 
knife switches mounted on electrose in- 
sulators. The brick cells containing 


two-pole, General Electric, oi] switches 


are mounted back of the panels along 
the wall. Each unit is connected to 
the station by a duplex paper-and-lead 
eable laid in underground ducts. 

The 2,000-volt units are fed from a 
switchboard on the east side of the 
station. Each unit is connected to a 
single-phase panel mounted with am- 
meters, oil circuit-breakers and selec- 
tor switches. 

The substation of the Cliff Electrical 
Distributing Company consists of a 
one-story brick building with basement. 
Power enters the station at a pressure 
of 12,000 volts over five three-conduc- 
tor, paper-and-lead cables through 
ducts at the south end of basement. 

Each cable terminates in a pothead, 
thence passes up to the main floor to 
knife switches mounted in compart- 
ments in the rear of Westinghouse au- 
tomatic oil circuit-breakers. From the 
knife switches the circuits pass through 
the oil switches to knife switches and 
thence to busbars mounted on a maple 
framework. The outgoing cables are 
connected to the busbars through 
knife switches and non-automatic oil 
circuit-breakers. 

CASTNER ELECTROLYTIC ALKALI COMPANY. 

Power in the form of two-phase, 
2,200-volt, twenty-five-cycle current is 
delivered to the Castner Electrolytic 
Alkali Company at three stations loca- 
ted in its Niagara Falls plants. 

Transformer station No. 1 has a ca- 
pacity of 1,375-kilowatts made up of 
eleven 125-kilowatt Westinghouse ro- 
tary converters, 500 revolutions per 
minute, two phase, twenty-five cycle, 
with Wagner step-down, air-blast trans- 
formers, each with a capacity of 100 
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kilowatts. These transformers have a 
secondary regulation of thirty volts, 
accomplished by means of a dial-switch 
regulator in the primary circuit. The 
transformers are single phase and are 


connected two in a bank to each rotary, 


The station is rectangular in shape 
with the rotary converters occupying 
the south side and the transformers 
the north side. The switchboard ar- 
rangements consist of single panels 
mounted opposite each unit between 
the transformers and rotary converters. 
The panels are made of white marble 
equipped with plug-type switches and 
fuse blocks. A dial switch with glass 
cover is mounted on the lower part of 
the panel. 

In the east end of the station is lo- 
cated a recelving panel to which is con- 
nected eight single-conductor, lead- 
sheathed cables. The receiving panel 
is equipped with knife switches and 
earbon-break circuit-breakers. There 
are no low-tension switchboards in the 
station, the direct-current power being 
carried directly from the rotary con- 
verters to the cell room. In addition 
to the rotary converters the station 
contains four twenty-five-kilowatt, oil- 
insulated, self-cooled, Westinghouse 
transformers with 220-volt secondaries, 
which supply power to motors. 

Transformer station No. 2 has a ca- 
pacity of 4,000 kilowatts, consisting of 
eight 500-kilowatt Stanley synchro- 
nous-motor, direct-current generator 
sets, the motors being two phase, 
2,200 volts and rated at 580 kilowatts. 
The sets are arranged four in a row 
on each side of the transformer room. 
On opposite sides of the room, between 
the wall and motor-generator sets, are 
two eight-panel marble switchboards, 
made by the Stanley Manufacturing 
Company. Each switchboard consists 
of four alternating-current panels and 
four direct-current panels, mounted 
side by side. The alternating-current 
panels are equipped with oil circuit- 
breakers, Stanley hot-wire ammeters 
and field ammeters. The direct-cur- 
rent panel is equipped with Weston 
ammeter, voltmeter, knife switches, 
and circuit-breakers. Supported on 
brackets in the rear of the switchboard 
are both alternating and _ direct-cur- 
rent busbars. Located in the north- 
west corner of the station is the main- 
line panel, equipped with eight knife 
switches and carbon-break circuit- 
breakers. The incoming cables. eight 
in number, have a cross section of 
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1,000,000 circular mils each and are 
capable of transmitting approximately 
8,000 horsepower. 

Motor power for the No. 2 station is 
obtained from six fifty-kilowatt Wag- 
ner transformers with 2,200-volt pri- 
mary and 220-volt secondary. A sev- 
enty-five-kilowatt, oil-insulated, self- 
cooled Wagner transformer supplies 
power for lighting. These transform- 
ers are controlled from a panel equip- 
ped with oil circuit-breakers. 

No. 3 station of the Castner Company 
is equipped with an 800-kilowatt Gen- 
eral Electric, oil-insulated, water-cool- 
ed, transformer with 2,200-volt primary 
and 144-volt secondary. Connected in 
the secondary circuit is a potential reg- 
ulator capable of varying the voltage 
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over two pole lines, each carrying two 
three-conductor transmission lines 
which are dead-ended at a switch plat- 
form located in the street outside of 
the Electro Metals Company’s plant. 
From this structure the current is con- 
ducted into the plant over a single pole 
line carrying two three-conductor cir- 
cuits which enter a brick switch room 
through porcelain tubes fastened in the 
wall and connect to knife switches 
mounted directly inside on the wall. 
From the knife switches the circuits 
are carried to busbars, thence through 
choke coils to a three-pole, 13,000-volt 
oil circuit-breaker. 

Mounted on the east wall is a meter 
panel containing three ammeters, watt- 
hour meters, and a Westinghouse graph- 


FIG. 9.—ST’BSTATION 


from 85 to 225 volts. The regulator 
is oil-insulated, water-cooled, and of 
same make as the transformer. A sin- 
gle-phase slate switchboard is mount- 
ed in the station in front of the trans- 
former. The switchboard is equipped 
with knife switches, oil circuit-break- 
ers, indicating meters and watt-hour 
meters. The primary circuit is opened 
and closed through an oil switch, 
mounted on the wall above the trans- 
former. 
ELECTRO METALS COMPANY. 

At Welland, Ontario, the Electro 
Metals Company has installed a mod- 
ern transformer station which steps 
down the high-voltage current received 
from Niagara Falls to a low voltage 
suitable for furnace operation. 

Power is received from Niagara Falls 


OF CLIFF ELECTRICAL DISTRIBUTING COMPANY. 


ic wattmeter. On the floor to the left 
of the meter board is a concrete struc- 
ture containing the potential trans- 
formers and fuses. Westinghouse elec- 
trolytic lightning arresters protect the 


incoming lines. 


From the bottom of the oil switch 
the circuits pass along the west wall 
of the switch house to the main trans- 
former room, where they connect to 
busbars supported on three concrete 
shelves built in the wall above the 
transformers. On a shelf on the west 
wall of the switch house are three 
twenty-five kilowatt Packard oil-insu- 
lated, self-cooled transformers with a 
ratio of 12,000 to 220 volts, which sup- 
ply power to the motor circuits. These 
transformers are protected by a three- 
pole, oil circuit-breaker. | 
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In the main transformer room are 
located seven 750-kilowatt units with 
12,000-volt primaries and forty-volt 
secondaries, oil insulated, water cooled, 
manufactured by the Packard Com- 
pany. They are arranged in a line 
along the wall which separates the 
transformer room from the furnace 
room. Each transformer is controlled 
by a two-pole automatic remote-control 
oil circuit-breaker in one leg of the cir- 
cuit, the other leg being connected to 
the busbar through a knife switch. The 
circuit-breaker is mounted on a wood- 
en framework alongside the transform- 
er, and is controlled from the furnace 
room by iron connecting-rods. Knife 
switches are mounted above the trans- 
formers, arranged to connect the trans- 
formers to any one of the three bus- 
bars, thereby keeping the load bal- 
anced. Copper busbars connect the 
transformers to the furnaces, the load 
on the furnace being regulated by 232 
Thury regulator, manufactured in Ge- 
neva, Switzerland. A _  500-kilowatt 
Packard water-cooled transformer is 
used for experimental purposes. 

THE NORTON COMPANY. 

The electrical equipment of the Nor- 
ton Company at its Niagara Falls, N. 
Y., works is typical of the equipment 
of several plants in the Niagara dis- — 
trict. Power is received at a switch 
house, from which it is distributed to 
step-down transformers located in bays 
along the side of the furnace room. 

In the switch house are located a 
marble receiving panel mounted with 
disconnecting switches, two double- 
pole, oil circuit-breakers, a motor and 
light panel equipped with knife 
switches and expulsion fuses, and a 
transformer panel. Adjacent to the 
switch house is a transformer bay con- 
taining a 1,500-kilowatt, oil-insulated, 
water-cooled, Wagner transformer with 
2,200-4,400-volt primary and 110-220- 
volt secondary, with an oil switch 
mounted on the wall above the trans- 
former. The panel for this transform- 
er is located in the switch house. 

Attached to the furnace room on the 
same side as the switch house are two 
bays containing 750-kilowatt units, to- 
gether with control panels and water 
switches. Both units have a ratio of 
2,200 to 110 volts, and are of the oil- 
insulated, water-cooled type. The bays 
are connected to the switch house by a 
pair of single-conductor, lead-sheathed 
cables with taps at each bay. 

In the north end of the main build- 
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ing are located the lighting and motor 


_ transformers, consisting of two thirty- 


kilowatt and two ten-kilowatt, oil-in- 
sulated, . self-cooled, ` Westinghouse 
transformers with 110 and 440-volt sec- 
ondaries. 

Power is supplied to the Norton 
Company from No. 2 generating sta- 
tion of the Niagara Falls Power Com- 
pany by a two-phase, 2,200-volt feeder 
system, consisting of two 500,000-cir- 
eular-mil and two 1,000,000-circular- 
mil lead-sheathed cables. The second- 
ary current of the three furnace units 
is carried to the furnace room by cop- 
per busbars interlaced up to the fur- 
naces. Each furnace is equipped with 
an indicating ammeter mounted on the 
wall opposite the furnace. 

The Norton Company has recently 
completed a new plant at Chippawa, 
Ontario, for the manufacture of crysto- 
lon. In this plant a modern transform- 
er station has been installed whose 
function is to transform the high-volt- 
age power generated by the Ontario 
Power Company, at Niagara Falls, to 
a lower voltage suitable for furnace 
work and induction-motor operation. 

The transformer station proper is di- 
vided into two sections, namely, a 
room for the transformers and a room 
for the main-line switches, lightning 
arresters,.etc. The three-phase trans- 
mission lines carried on the same pole 
line terminate in the switch house and 
connect to knife switches, cross-con- 
nected on the lower side so as to paral- 
lel the lines whenever both sets of 
switches are closed. From the knife 
switches the current is conducted 
through choke coils to a three-pole, 
300-ampere 13,000-volt oil circuit- 
breaker, mounted in a concrete cell on 
a gallery on opposite side of the switch 
house. This gallery is reached from 
the main floor by a spiral stairway. 

On the ground floor and to the right 
of the knife switches are located four 
cells of aluminum lightning arresters 
with horn-tvype spark gaps, designed 
and manufactured by the Canadian 
General Electric Company. 

The oil circuit-breaker mentioned 
above is unique in that the time-limit 
relays for tripping the switches are 
made to carry the full high-voltage 
current of the line instead of being en- 
ergized from current transformers. 

The relays are mounted on porcelain 
insulators directly below the gallery 
floor, with a tripping rod passing up 
through the floor to a toggle-joint on 
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top of the switch. On the floor be- 
neath the gallery in concrete cells are 
located potential transformers and 
fuses. 

From the oil switch the circuits pass 
through a wall to busbars in the main 
transformer room. These busbars are 
constructed of insulated wire support- 
ed on brackets and insulators fastened 
to the wall adjoining the furnace room. 

The main unit consists of a 750-kilo- 
watt transformer with induction regu- 
lator in secondary circuit. The trans- 
former has a ratio of 12,000 volts to 
145 volts, the regulator having a range 
of seventy-five volts up or down, which 
gives a voltage variation on the bus- 
bars of 75 to 215 volts. Both transform- 
ers are of oil-insulated, water-cooled 
type, the transformer being built by 
the Canadian General Electric Com- 
pany and the regulator by the General 
Electric Company. 

The transformer is protected by a 
two-pole, 300-ampere automatic oil 
circuit-breaker mounted on an iron 
framework near the transformer. There 
are no walls or barriers between the 
switch points, which are placed about 
two feet apart. Knife switches con- 
nect the main unit to the busbars, and 
are arranged so that the transformer 
can be connected to either busbar. The 
12,000-volt circuit is opened and closed 
through a water switch, whose main 
elements consist of two wooden barrels 
supported on porcelain petticoat insu- 
lators. 

The motor load is provided for by 
three forty-kilowatt oil-inmsulated, self- 
cooled Packard transformers, with 
12,000-volt primaries and 440-volt sec- 
ondaries connected in delta. A three- 
pole, 300-ampere, automatic, oil circuit- 
breaker mounted on pipe framework 
controls these transformers. On a 
small panel in the furnace room are lo- 
cated the indicating meters of the main 
unit. The switch handles that operate 
the oil circuit-breakers are mounted on 
a small marble panel in front of the 
iron framework carrying the oil pots. 
The transformer room and main build- 
ing are of concrete construction. The 
apparatus was installed by the Norton 
Company. 

. E a 
Price of Platinum. 

The price of platinum continues to 
rise steadily. In Berlin, Germany, one 
of the centers of the platinum trade, 


it has recently been quoted at $650 per 
pound. 
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AMERICAN INSTITUTE OF ELEC- 
TRICAL ENGINEERS. 


264TH MEETING IN NEW YORK, OCTOBER 13. 


The regular monthly meeting of 
the American Institute of Electrical 
Engineers was held in the Engineering 
Societies Building, New York City, on 
October 13. President Gano Dunn 
called the meeting to order and gave 
a brief account of the recent meeting 
of the International Electrotechnical 
Commission, which he had attended in 


Turin, and of the International Elec- 
trical Congress. 


The paper of the evening was by B. 
G. Lamme and was entitled ‘‘A Theory 
of Commutation and its Application to 
Interpole Machines.’’ 


COMMUTATION AND INTERPOLES. 


Mr. Lamme opens his paper with the 
statement that the usual analytical meth- 
ods of working out commutation problems 
do not permit of a ready physical concep- 
tion of what actually takes place. More- 
over there is in a number of instances ap- 
parent contradiction of fact in the usual 
methods of attacking the problem. He 
therefore develops a method based upon a 
theory of commutation which states that 
the armature conductors in cutting across 
the magnetic field set up by the armature 
winding generate an electromotive force 
in the short-circuited coils which is propor- 
tional to the product of the revolutions, 
the flux that is cut, and the number of turns 
in series. There are three principal armature 
fluxes which are cut by the short-circuited 
armature coils. These are: (1) the slot 
flux which crosses from slot to slot; (2) 
the interpolar flux which: passes from the 
armature surface to the neighboring poles 
or yoke surface; (3) the end flux set up in 
the armature end winding in the zone of 
the short-circuited coil due to the magneto- 
motive force of the end windings as a 
whole. The short-circuited armature coils 
cutting across these three fluxes generate 
the short-circuit electromotive forces. The 
whole problem, therefore, depends upon the 
predetermination of these three fluxes. Mr. 
Lamme does this by taking up the interpo 
lar flux first, and showing how it is influ- 
enced by pitch end chord windings, and by 
width of brush. He then takes up the end 
fluxes and considers how they are similarly 
influenced. ‘she slot flux is the most diff- 
cult one to calculate. He considers it first 
on the assumption that no local currents 
are present, then shows how it is influenced 
by chord winding. Bands on the armature 
core introduce another factor into the cal- 
culation. When the local currents are con 
sidered in their influence on the slot flux 
the calculation of the latter becomes rather 
complex. It has usually been considered 
that field distortion has a marked effect on 
these calculations. The author states, how- 
ever, that in his opinion it has practically 
nothing to do with the problem. After de- 
veloping the final formula which is a sum- 
mation of the various fluxes, he consifers 
its application to interpolar machines. The 
oretically it is necessary to have exact 
equality between the interpole and the arma- 
ture electromotive forces. In practice this 
is difficult to obtain. In fact, a slight ex- 
cess in the interpole strength is frequently 
advantageous. The shape and proportions 
of the interpole face have a marked bearing 
on the effectiveness of the interpole, as does 
the brush setting. Saturation of the inter- 
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pole circuit is considered at some length, 
as its influence 2s very important -on the 
interpole action. A short-circuit on an in- 
terpolar machine producing eight or ten 
times the full-load current will make sûch 
a machine even of ordinarily good design 
flash very badly, as tue interpole is bound 
to be saturated at eight to ten times normal 
current. If there is combined with inter- 
poles a set of compensating windings in the 
main poles, the interpole may be effective 
with rather heavier currents and the flash- 
ing load becomes much higher. In con- 
clusion Mr. Lamme states that he has sub- 
jected his method to actual experiment on 
a very large number of direct-current ma- 
chines of various types. In those cases 
where the test data of the machines were 
very accurately obtained the agreement be- 
tween the tests and the calculated results 
was found to be close, in some instances 
even indicating errors or inaccuracies in 
the test results. In a number of early in- 
terpole machines in which considerable dis- 
agreement between the results of the calcu- 


lations and of actual test was found, later 


experience showed definitely that the prop- 
er interpole field strength or proportions 
had not been obtained or that the proper 
brush setting had not been used. 


The discussion was opened by Fred 
Urban, who thought the merit of Mr. 
Lamme’s paper consisted of the meth- 
od in which the matter had been han- 
dled rather than in any new ideas 
which had been brought out. With re- 
gard to the overload capacity of the 
machine on short-circuit, he stated that 
modern machines would not stand as 
bad a short-circuit as the older ma- 
chines. He had found by ‘means of 
oscillograph records that turbine-driv- 
en generators would carry loads up to 
seven or eight times normal without 
flashing over. When fitted with com- 
pensating windings the same machine 
would carry up to ten or twelve times 
normal load without flashing. Photo- 
graphs taken at the moment of short- 
circuit indicate that the gas is thrown 
out ahead of the brush. This gas is of 
high conductivity and carries the arc. 
If half the brushes were taken off the 
commutator, the machine would flash 
over with about five times the normal 
load. 


H. F. Hoxie criticised the manner in 
which Mr. Lamme had described what 
goes on in the machine. He did not 
consider that magnetic fluxes could be 
taken as made up of different compon- 
ents, each due to its own magnetomo- 
tive force, because if the fluxes due to 
these different forces alone were taken 
and added together it would not give 
the resultant flux, at least where mag- 
netic material is in the circuit, and 
especially where some of the parts of 
the circuits are saturated. It is not 
Correct to speak of an electromotive 
force generated solely by armature flux 
cutting a commutating coil unless the 
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actual flux is meant. He considered 
that resultant magnetomotive forces 
should be considered in every case. He 
disagreed with Mr. Lamme regarding 
the statement that field distortion has 
nothing to do with the problem of com- 
mutation. He considered the problem 
of commutation to be, that during the 
time a coil is short-circuited there 
should be an electromotive force op- 
posed to the current which was suff- 
cient to stop that current and reverse 
it, bringing the new current up to the 
value that exists in the next coil. If 
this can be done an ideal commutation 
will result. He referred to the early 
work of Harris J. Ryan, who used a 
pole-face winding over twenty years 
ago which gave the same effect as the 
interpole winding of today. 


H. M. Hobart spoke of the new point 
of view which Mr. Lamme brought up. 
The difficulties with reference to the 
armature flux are mostly in estimating 
the reluctance of the path followed by 
it. The reactance voltage can be well de- 
termined nowadays. The difficulty has 
arisen with the introduction of inter- 
pole machines and variable-speed mo- 
tors having too great an average volt- 
age between the commutating seg- 
ments. The introduction of interpoles 
has tempted designers to increase the 
average voltage. This has come about 
through decreasing the number of seg- 
ments with a view of cheapening the 
machine. Continuous-current genera- 
tors should not be driven at high speed. 
There are many aspects of commuta- 
tion that cannot be worked out theoret- 
ically, such as grooving out the mica be- 
tween commutator segments, design of 
brush holders, material of the brushes, 
mechanical rigidity of the commutator, 
etc. ; ee es 
Maleolm MacLaren discussed the 
simplification of the formulas when ap- 
plied to a single class of machines. 
Taking the four-pole machine, he 
showed the form which the equations 
take. Referring to Mr. Lamme’s state- 
ment that a full-pitch winding commu- 
tates better than a chorded winding, he 
pointed out that the effect was not 
large when account is taken of the neu- 
tralization of the armature conductors 
in the chorded zone. The effect of 
chording upon the slot flux as given in 
the paper is much greater than experi- 
ence with actual machines would indi- 
cate. He has applied Mr. Lamme’s for- 
mula to a number of non-interpole ma- 


pœ 


chines differing widely in type and ca- 
pacity, and has not found close agree- 
ment. These indicated that the slot 
proportions do not have a predominat- 
ing influence upon commutation.. He 
suggested that Mr. Lamme’s method of 
analysis applies rather to interpole ma- 
chines where the interpolar flux is neu- 
tralized and pitch windings are used 
rather than to non-interpole machines 
using chord windings. 

C. A. Adams showed that Mr. Lam- 
me’s assumption that the induced volt- 
age in the short-circuited coil is due 
wholly to a mechanical movement of the 
coil through a stationary flux is applic- 
able where the number of slots and the 
segments under the brush is very large, 
but does not apply when the number of 
coils under the brush is small. He con- 
sidered this the principal distinction 
between Mr. Lamme’s method and the 
more common method and he preferred 
the older method. The interpole flux 
due to the armature magnetomotive 
forces is the only flux which is cut by 
the coil undergoing commutation, if the 
fringing is. negligible. Hence, the 
length of the air gap does not affect 
commutation. He had proven this by 
tests where the air gap was changed 
from 0.02 to 0.13 inch. There are, 
however, other objections to the short 
air gap. Pulsation of reactance in the 
main magnetic circuit should be con- 
sidered, especially with short air gaps. 
If the number of teeth under a pule 
varies, reluctance also varies, thas caus- 
ing a pulsation of flux. Shortening the 
air gap will sometimes decrease the 
pulsation, but in other cases it may in- 
crease it. In most machines, the num- 
ter of slots under a pole is small. 

R. B. Treat presented a discussion of 
the paper in writing. 

C. F. Seott called attention to the 
paper of Mr. Lamme nine years ago on 
single-phase motors, and pointed out 
that the same commutation problem 
which was involved there appears in 
direct-current machines. 

James Burke discussed the question 
of fractional field. The use of the in- 
terpole has necessitated increasing the 
field, and generally it. must approach 
a full field to get the best results. Even 
with such a paper as this it is only a 
man with a great deal of experience 
who can build a non-sparking machine. 
He discussed the effect of the thickness 
cf mica insulation on commutation and 
the difficulties of getting mica that wil! 
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stand the wear. The paper takes up 
only one kind of interpole constr:'c- 
tion, and that is perhaps the mos* in- 
efficient kind because it takes the larg- 
est number of ampere-turns for pro- 
ducing a correct condition of commu- 
tation. The total field losses are very 
often doubled by the introduction of 
interpoles. He had tried using a less 
number of interpoles than main poles 
with entire success. 

R, L. Wilson emphasized some of the 
points brought out by Mr. Lamme’s 
paper. By the aid of charts he pointed 
out the necessity of over-compensating 
interpole machines and of obtaining a 
uniform current distribution under the 
brush. 

B. G. Lamme closed the discussion. 
He stated that it was not the intent of 
the paper to make the subject of com- 
mutation easy, as he thought that very 
thorough study and experience were 
necessary in order to master the sub- 
ject. Many of the formulas used do 
not give complete and accurate infor- 
mation, but only show part of the prob- 
lem. His experience agreed with that 
of Mr. Urban in regard to short-cir- 
cuited machines. The statement that 
field distortion did not affect commu- 
tation applied only to a particular ma- 
chine. He did not think an imexperi- 
enced designer could do much better 
with his formulas than with the old 
ones. The meeting then adjourned. 

At the meeting of the Board of Direc- 
tors in the afternoon, at which all but 
five of the directors were present, a re- 
quest was presented from the Portland 
Section for a Pacific Coast meeting at 
Portland in 1912 and it was decided to 
hold such a meeting provided a suit- 
able program was in the hands of the 
Meetings and Papers Committee before 
March 1. It was reported that eighty- 
six associates had been elected to mem- 
bership, forty-four students enrolled, 
and seven associates transferred to the 
grade of member. University branches 
were authorized at Yale University and 
Oklahoma Agricultural and Mechanica! 
College. 

The president announced the appoint- 
ment of W. D. Weaver to serve on the 
Edison Medal Committee and the fol- 
lowing to serve on the United States 
National Committee of the Internation- 
al Electrotechnical Commission: C. O. 
Mailloux, president; Arthur E. Ken- 
nelly, secretary; Comfort A. Adams, 
Louis Bell, John J. Carty, Carl Hering, 
John W. Howell, John W. Lieb, Jr., 
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Ralph D. Mershon, Edward B. Rosa, 
Charles F. Scott, Clayton H. Sharp, 
Samuel Sheldon, Charles P. Steinmetz 
and Samuel W. Stratton. 

The report of A. E. Kennelly for the 
delegation to the International Electri- 
cal Congress at Turin was presented 
and the secretary was instructed to 
publish with the Standardization Rules 
of the Institute, the decisions of the 
International Commission in regard to 
symbology, phase relation in diagrams 
and the principles of rating machinery. 

A Committee on Electrophysics was 


added to the standing committees of 
the Institute. 

( eono 
Variation of Resistance of Silicon with 

Temperature. 

The resistance of most metals when 
heated increases gradually up to the 
melting point and then they experience 
a sudden increase to a still higher value. 
The resistance of silicon on the other 
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hand shows an entirely different be- 
havior when this element is heated. 
Some experimental results which have 
been obtained by A. A. Somerville and 
published in the Physical Review are 
shown in the accompanying diagram. 
Beginning with a temperature zero the 
resistance gradually decreases until a 
temperature of about 250 degrees cen- 
tigrade is reached, above which point 
the resistance increases up to 500 de- 
grees, where the resistance has about 
the same value as at ordinary tempera- 
tures. At still higher temperatures the 
resistance suffers a rapid decrease. 

The experiments were made upon a 
rod of silicon about 2.5 millimeters in di- 
ameter and several centimeters long. 
Connections were made by looping wires 
around the end of the rod and drawing 
them taut. Copper plating could not 
be made to hold the lead wires on ac- 
count of the unequal expansion of cop- 
per and silicon. Similar results were 
obtained with several rods showing that 
the behavior was not due to any unusual 
conditions in the specimen. 


ELECTRICIAN 


Vol. 59—No. 17 


Philadelphia Electric Company Section. 

The active work of this section of the 
National Electric Light Association for 
the season 1911-1912 was inaugurated 
on September 25, with the meeting of 
the Commercial Department Branch. 
R. L. Lloyd read a paper on ‘‘Refrig- 
eration from the Commercial Stand- 
point.”’ 

On October 5, the Accounting De- 
partment Branch held a well attended 
meeting at which a paper on ‘‘The Ac- 
counting System of the Philadelphia 


‘Electric Company’’ was presented by 


Frank A. Birch. The Meter Depart- 
ment Branch held a meeting on Octo- 
ber 6, when a paper on Fort Wayne 
and Westinghouse Meters was pre- 
sented by W. H. Donley. The forma- 
tion of an Engineering Department 
Branch is anticipated, with others to 
follow. 

The October meeting of the Section 
was held on October 13. This was the 
coming together, in general session, of 
all branches, as well as members not 
yet identified with any departmental 
branch, and was a most enjoyable oc- 
casion. The Membership Committee re- 
ported a total membership of 533, this 
being a gain of twenty-three over last 
report. R. A. Huebner was awarded a 
prize of five dollars for having secured 
the largest number of members during 
the quarter just ended. These prizes 
will be awarded quarterly. 

Chairman Sproule made the an- 
nouncement that Past-President Wil- 
liam C. L. Eglin had donated a hand- 
some gold watch to be awarded as a 
prize for the best paper presented at 
any departmental branch meeting of 
the section by a Class ‘‘B’’ member of 
the association. 

John F. Gilchrist, president of the 
National Electric Light Association, 
was presented as the first speaker, and 
his talk was of high inspirational char- 
acter, dealing with the phenomenal 
growth of the Association due to the 
fact that members have had their heart 
in the work, impressing upon all mem- 
bers their responsibility to the public, 
whose servants they are as employees 
of public-service corporations. urging 
broad fair dealing as the way to make 
the public think well of the companies. 
Loyalty to the corporation was urged, 
the advantage of being ‘‘a cog in the 
wheel’’ of a live corporation being far 
more desirable than being ‘‘a cog in 
the wheel” of an inactive individual 
ownership. Loyalty to the corporation 
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tends to develop character of higher 
order—bringing us closer to the 100- 
per-cent efficiency that we are striving 
for. Mr. Gilchrist justly contends that 
the profits of a corporation are most 
equally shared with those who bring 
success than is the case with individual 
ownership. 

The second speaker was R. S. Orr, of 
Pittsburgh, president of the Pennsyl- 
vania Electric Association. He took as 
his topic ‘‘The Work of the Pennsy]- 
vania Electric Association.’’ Mr. Orr 
contends that the work is intermediate 
to that of the Company Section and the 
work of the National Association, that 
the sphere is not along the line either 
of constructive or obstructive legisla- 
tion, but rather that of getting the 
public mind to feel that the various 
companies in the State are aiming to 
give the best service and at the most 
reasonable cost, consistent with that 
service. 

Other speakers were William C. L. 
Eglin and A. R. Granger. 

` —_———s--o___—_ 

Phenomena of the Discharge. 

In the annals of the Brussels Society 
de Muynck describes some curious phe- 
nomena in connection with electrical 
discharge. He stretched a platinum 
` wire over insulated supports 55 centi- 
meters apart. The end of the wire was 
brought up to the spark-ball of a bat- 
tery of four jars, charged from a Holtz 
machine. The wire could be heated by 
electric currents from another source. 
When the spark-gap was too great for 
a spark to pass, and the wire was hot, 
the wire gave out a musical note, and 
was observed to be subjected to oscil- 
lations of considerable amplitude— 
about one centimeter; the sound was 
not clear, however, and the pitch would 
vary with temperature changes in the 
wire and also for some other reasons 
not understood. The cold wire did not 
oscillate. De Muynck suggests that the 
wire is attracted by the sphere, moves 
towards it, and is cooled by the partial 
discharge and the loss of electricity ac- 
companying it; the wire then recedes, 
and it is attracted again, and thus os- 
cillations are set up. 

j oo 

Losses from Fire. 
The total losses from fire, in the 
United States and in Canada, during 
the first eight months of 1911 were 
$167,655,550. At this rate, the total for 


- year will be in excess of $250,000,- 
0. 
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CENTRAL-STATION BUSINESS IN 
THE SUBURBS OF CHICAGO. 


ADDRESS BEFORE CHICAGO ELECTRIC CLUB. 


In an interesting address delivered 
before the Chicago Electrie Club on 
October 18, John G. Learned, general 
contract agent of the North Shore Elec- 
tric Company, explained the character 
and extent of the business carried on 
by this company in the Puey dis- 
tricts of Chicago. 

The North Shore Company serves 
seventy-two municipalities located in a 
territory covering 120 square miles. Mr. 
Learned exhibited a map showing the 
location of these towns, the network of 
transmission lines maintained by the 
Company and the location of its gen- 
erating and substations. Twenty-four- 
hour service is provided all customers. 

Mr. Learned explained the difference 
in the business obtained in various lo- 
calities, certain portions of the south- 
ern territory providing a power load 
almost exclusively which in certain sec- 
tions of the northern and western terri- 
tory the business is practically all light- 
ing. Energy for both light and power 
is taken from the same lines, this ne- 
cessitating the company insisting upon 
strict motor requirements. For the 
good of the service all motors above 
thirty-five-horsepower size must be of 
the slip-ring type. 

The contract department of the 
North Shore Electric Company com- 
prises thirty solicitors who devote their 
entire time to securing new business. 
The company maintains and furnishes 
energy for street lighting in fifty-two 
of its towns and operates the water- 
works and pumping stations for four- 
teen municipalities. Other business of 
an Important character which the com- 
pany controls is the furnishing of ener- 
gy to the Chicago & Milwaukee Elec- 
tric Railway, the Gary Interurban Rail- 
way and the Chicago Southern Trac- 
tion Company. 


Regarding domestic business Mr. 


‘Learned said that of the company’s 


30,000 customers, one in every five have 
electric irons. Jn the Fox Lake district 
considerable cooking business has been 
obtained by introducing an electric fire- 
less cooker but this device has not been 
entirely satisfactory. Encouraging 
progress has also been made in secur- 
ing farmers’ business along the com- 
pany’s lines. Mr. Learned said that 
the co-operation of the manufacturers 
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has been of great assistance in increas- 
ing the residence business. The North 
Shore Company maintains sixteen dis- 
play rooms and advertises in thirty-six 
newspapers. 

Frank F. Fowle opened the discussion 
asking if the company did not obtain 
considerable business from farmers 
along the line of the Chicago Southern 
Traction Company to Kankakee. Mr. 
Learned said that the company deliv- 
ered the current to the railway sub- 
station at the beginning of the line but 
the traction company obtained permis- 
sion to sell to farmers along its lines. 

In reply to several questions asked 
by Mr. Connelly, Mr. Learned said that 
all energy supplied by the North Shore 
Company is alternating current some 
single phase but the majority three 
phase. Single-phase motors over five- 
horsepower size must be provided with 
a non-inductive starter and three-phase 
motors over thirty-five horsepower 
must be of the slip-ring type. With 
all three-phase motor installations a 
no-voltage release switch must be in- 
stalled. 

Regarding lamp renewals Mr. 
Learned said, in regard to a question, 
that carbon lamps were renewed free 
the company delivering these on speci- 
fied days in towns where renewal sta- 
tions are provided. Elsewhere the cus- 
tomer must call for renewals. An al- 
lowance of twenty cents is made on all 
special lamps desired when carbon 
lamps are returned. The company is 
considering installing Gem lamps as 
the initial installation. 

President Neisz spoke briefly in re- 
gard to the manufacturers, jobbers and 
contractors co-operating with central 
stations in the sale of electrical appli- 
ances and then announced that the res- 
ignation of A. A. Gray, vice-president 
of the club, had been accepted with 
regret. Frank F. Fowle was elected to 
fill the unexpired term. This office car- 
ries with it the chairmanship of the 
Speakers’ Committee. 

—_———_>--e—____ 
Alabama’s Coal Production. 

Alabama’s coal production in 1910 
was 16,091,979 short tons, valued at 
$20,209,577, a large increase over the 
figures for the preceding year. 

) — ee 
Power from the Danube. 

The water power of the Danube is to 
be utilized between Vienna and Buda- 
pest. Seventy thousand horsepower 
will be obtained. 


a 
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The Denver Electrical Show. 


Second Annual Show of the Colorado Electric Club, Held in the Denver Auditorium, October 14-21. 


The: second annual electrical show 
of the Colorado Electric Club opened 
in the Denver Auditorium on Satur- 
day evening, October 14, continuing 
through the week to October 21. All 
the exhibitors’ spaces were sold weeks 
previously to the opening of the expo- 
sition and everything seems to indi- 
cate a financial success for the second 
undertaking of the Colorado electrical 
interests of which the Colorado Elec- 
tric Club’s membership is composed. 

The opening ceremony, commencing 
with the firing of bombs from the roof 
of the Denver Gas & Electric Light 
Company’s building, was a magnificent 
street parade. It was easily the most 
spectacular procession seen in Denver 
since the days of the Mountain and 
Plain Festivals and the pageants of the 
Slaves of the Silver Serpent. The pro- 
cession was confined exclusively to the 
exposition of electrically propelled 
vehicles, both pleasure cars and com- 
mercial. trucks participating. 

The illuminated parade was an inno- 
vation in Denver, and along with being 
the most spectacular ever witnessed in 
Colorado it was also the most beautiful. 
It surpassed ‘in splendor and brilliance 
the illuminated street parade which 
electrified and surprised the visitors at 
the Centennial Exposition held at Col- 
orado Springs a few months ago and 
which was considered to be the most 
gorgeous display of electrically lighted 


vehicles ever seen in Colorado or else- 
where. 


There were between 100 and 150 
pleasure cars and commmercial vehi- 
cles in line, representing a valuation of 
about $350,000. Those in the parade, 
however, represented only about a 
third of the electric vehicles in Denver. 
Denver claims the distinction of having 
more electrically propelled pleasure ve- 
hicles than any other city in the United 
States in proportion to her size. Head- 
ing the procession was a platoon of 
police in open cars. The police escort 
was conspicuous, due to the absence 
of the familiar horse, this being the 
first parade ever held in Denver in 
which the police conveyances were 
electrical vehicles. Following this sec- 
tion were the decorated cars, the first 
in line being the coupes, next the open 
ears, and last the display of electric 
commercial vehicles. Practically every 
car entered in the procession was lav- 
ishly decorated in light and flowers, 
and it is estimated that somewhere in 
the neighborhood of $1,500 was ex- 
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pended by the ladies participating. 
Vari-colored miniature electric lamps, 
festoons of artificial and real roses, 
huge banks of natural chrysanthe- 
mums, were some of the materials used 
In the decorations on the different 
ears. Others with flags portrayed in 


‘light, on either side; one car with a 


child sitting on the front seat holding 
a miniature electrically lighted lamp, 
while another, decorated in white 
roses, had a snowy-white poodle dog 
sitting on the front seat, proud and 
erect, as if he understood the impor- 
tance of the occasion, and still an- 
other, decorated in white, with an illu- 
minated star representing the North 
Star, formed striking spectacles which 
won the admiration of the street 
crowds. 

Yellow, red and white, with elec- 
trical effects to match, were the color 
schemes adopted by the ladies contest- 
ing. The cars were inhabited mostly 
by Denver’s social set, all beautifully 
gowned in keeping with the richnesses 
of their conveyances. A peculiar fea- 
ture of the parade was that practically 
every prize was won by the feminine 
contestants. 

The Sons of Jove were also well 
represented in the parade, all dressed 
in the familiar ‘‘Red Devil’’ costume 
of the order. The Jovian representa- 
tion was in the commercial electric 
vehicle section, which was profusely 
lighted in red, the color of the organ- 
ization. The awards for the best-deco- 
rated cars were as follows. Coupe 
class—first prize, Mrs. Charles A. Mur- 
nan, one pair of Diamond special elec- 
tric casings; second prize, Miss Martha 
Fisher, fifty dollars in gold; third 
prize, Mrs. Anna M. Scott, twenty dol- 
lars in gold; fourth prize, Mrs. Sol 
Mayer, set of slip covers; fifth prize, 
Mrs. M. Kleiner, silver-mounted vase; 
sixth prize, Miss Blanche Edison, one 
pair of Goodrich inner tubes; seventh 
prize, Mrs. D. B. Simon, one automo- 
bile handbag; eighth prize, Mrs. Rich- 
ard Parker, electric headlight. Open 
ear class—first prize, Mrs. W. P. Car- 
starphen, Jr., pair Goodrich-Palmer- 
Webb special electric casings; second 
prize, Louise Jones, fifty dollars in 
gold; third prize, Mrs. H. P. Simmons, 
twenty dollars in gold; fourth prize, 
Harry Hunsaker, set slip covers; fifth 
prize, Miss Archer, automobile robe; 
sixth prize, Mrs. C. A. Shaw, keyless 
auto clock; seventh prize, A. L. Engle- 
haugh, one pair of Diamond inner 
tubes; eighth prize, Mrs. Newton Hil- 
coten, electric headlight. 

The parade of electric vehicles was 
a fitting prelude to the electric show 
and proved an invaluable advertising 
medium to the show and the electric 


vehicle agencies in Denver. An elec- 
tric searchlight situated in the Dan- 
iels & Fishers tower followed the 
parade to its termination at the Audi- 
torium and added materially to the 
displaying of the decorated cars while 
judgment was being passed on them. 

The attendance on the opening night 
of the show was even larger than last 
year and the confusion which marked 
the initial opening of the 1910 exposi- 
tion was entirely absent. It is esti- 
mated that about 5,000 people were on 
hand to witness the second opening of 
the exposition. The street crowd out 
to witness the parade totaled about 
ten times that number. 

The street illumination, although not 
as lavish as last year, was of a vari- 
ety unseen in Denver before. Champa 
Street, the thoroughfare leading to the 
Auditorium, was decorated with the 
portiere effects, while Seventh Street. 
from the Welcome Arch at the Union 
Depot to the Brown Palace Hotel, was 
lighted with stringers suspended from 
the ornamental street lighting poles. 
On Seventeenth and Curtis streets, sus- 
pended about fifty feet above the sur- 
face of the street, was the emblem of 
the Sons of Jove depicted in light. 
This creation was partly destroyed by 
a violent windstorm during Saturday 
night, which necessitated its removal. 

On the interior of the Auditorium 
the illumination was much the same as 
last year. The entertainment features, 
however, were of a vastly different 
type and are calculated to be of a much 
greater entertainment value than those 
heretofore used. The Electrical Ballet, 
produced for the first time in Denver 
and performed by Miss Ethel Hazel 
Wallick and company, was a feature 
greatly appreciated by the audiences. 
It is the opinion of the amusement 
committee that this feature was one 
that attracted a great deal of atten- 
tion to the show. The electrical effects 


-used in the production of the dances 


were some of the most magnificent ever 
seen outside of a theater. The stage on 
which the dance is performed is situ- 
ated in the balcony at the extreme east 
end of the hall. The floor is of three- 
inch clear glass, through which myriad 
colors of electrical rays were filtered. 
At the western extremity of the amphi- 
theater stereopticon slides were used to 
throw various colors on the effect. The 
dances were performed at all sessions 
of the show. 

The exhibitors’ displays showed 
more preparation and a much, wider 
scope than was exhibited last year. 
Much attention was paid to the ex- 
ploitation of electrical pumping ap- 
paratus, which is proving a means of 
putting considerable arid land in Colo- 
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rado under cultivation. Also the im- 
provement in the displays of elec- 
trically operated mining machinery 
was noticeable. Within the last year 
the large power companies of the state 
have extended their power lines into 
districts within easy access of the dry 
farmer and mining operator, handi- 
capped through prices to secure a reli- 
able power for operation purposes. 
The exhibitors handling this class of 
machinery have evidently come to real- 
ize the importance of adequately dis- 
playing it at such an important expo- 
sition. These displays were all char- 
acterized by exhibits showing the ac- 
tual operation of pumping and mining 
equipment. 

At the luncheon of the Colorado 
Electric Club on the Thursday prior 
to the opening of the show an appro- 
priation for the building and operation 
of an electric score board at the show 
was made. This was done so that the 
afternoon patrons at the exposition 
would have an opportunity of seeing 
every play in the world’s champion- 
ship series between New York and 
Philadelphia. This proved one of the 
big features and was successful in 
drawing a large number of baseball 
fans to the show who would have 
otherwise absented themselves. 

In the basement of the show hall 
were the displays of the amateur wire- 
less operators of Denver. There were 
about twenty-five of these exhibits, 
which attracted a great deal of atten- 
tion at every performance. Some of 
the exhibits of these young geniuses 
can hardly be differentiated from the 
finished product of the professional 
manufacturer. Other exhibits in the 
basement were the singing arc, the fry- 
ing of eggs on a cake of ice, and other 
freaks of like nature. The experiments 
of the State School of Mines, of 
Golden, Colo., was also situated in this 
part of the exposition hall and was in 
charge of Prof. W. J. Hazard, consist- 
Ing of lighting a lamp submerged in 
water without wire connection, the 


welding of wires with electrical cur- 


rent and the spinning of a ball on a 
porcelain dish and many other features 
of this kind. The freaks of high-fre- 
quency current, which proved one of 
the big features at the last exposition, 
were repeated on a much larger scale. 
These experiments were under the di- 
rection of Prof. Hylom T. Plumb, of 
Purdue University. A large room in 
the basement with a seating capacity 
of about 600 people was set aside for 
the production of these experiments. 
Professor Plumb gave a very interesting 
and instructive lecture on _ high-fre- 
quency current and explained the rea- 
son for death from the electric shock. 
He exploited also the secret of taking 
thousands of volts of electricity 
through the body. His demonstration 
consisted of showing the extent to 
which electro-magnetic waves will 
travel and form a contact which car- 
ries enough electricity to melt a heavy 
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steel wire, light lamps and other weird 
features. In the most part, and'in or- 
der to allay any impression of faking, 
his experiments were conducted with 
the help of his audiences. 

One of the features was the lighting 
of ten lamps held in the hands of a 
number of spectators, who in turn join 
hands, forming a human live wire, as 
Professor Plumb chooses to call the ex- 
periment. Another feature which was a 
source of mystery and astonishment to 
the public was the lighting of a string 
of fifteen lamps with the aid of high- 
frequency current. The ignition of a 
quantity of gasoline with the finger 
tips, the lighting of paper and wood 
in the same manner and the melting 
of wire held in the hand were all fea- 
tures appealing to the visitors to the 
Chamber of Wonders. 

The annual Rejuvenation of the 
Sons of Jove was also held during the 
week of the electric show. Between 
500 and 600 Sons of Jove from all 
sections of the United States were in 
attendance and helped materially, by 
their numerous features, to make the 
electrical show a success. On Tuesday 
evening following the opening of the 
electric exposition a monster street 
parade of marching Jovians was held. 
This was surpassed in beauty and 
brilliancy only by the pageant of elec- 
tric automobiles on opening night. Il- 
luminated electrically propelled vehi- 
eles also played an important part in 
the Jovian parade. The following eve- 
ning about 100 candidates were in- 
itiated into the order. After this cere-. 
mony a banquet was held at the 
Brown Palace Hotel, the Denver head- 
quarters of the Sons of Jove. 

The following manufacturers, with 
exhibits and representatives, were in 
attendance: 


Allis-Chaimers Company, Milwaukee. Port- 
able type air-compressor, induction motors, 
release starter, direct-current motor with 
starting box, engineers’ valve. F. B. Fan- 
ger. 

American Steel & Wire Company, Den- 
ver. Bare and insulated copper wires and 
cables of all kinds, rail bonds, springs and 
wire rope. E. R. Foot. 

Babcock & Wilcox Company, New York. 
Boilers, drum heads and fittings, wrought 
steel sectional headers ^and fittings and a 
series of photographs showing Babcock & 
Wilcox boilers, equipped with superheat- 
ers and the firm’s chain grate stokers. Wm. 
J. Rielly, Henry Byers. 

Capital Hill Garage Company, Denver. 
Gould storage battery. Chas. A. Scott, Chas. 
M. Berkey. 

Central Colorado Power Company main- 
tained a reception parlor. 

Colorado Electrical Specialties Company, 


Denver. “Hughes” electric ranges and hot 
plates, “Sykes” fireless cooker. R. F. 
Smith. ° 


Denver Gas & Electric Light Company 
maintained a reception room on the center 
isle of the exhibitors’ spaces. This booth 
was easily the most beautiful at the show. 
The roof was dome shaped and constructed 
of art glass through which electric light 
reflected. The company distributed a very 
elaborate souvenir of their new building. R. 
G. Gentry, assistant commercial manager, 
represented the company. 

Denver Rock Drill and Machinery Com- 
pany, Denver, Colo., represented the firm 
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of Henry R. Worthington, New York City, 
and displayed several Deane single-acting, 
vertical triplex pumps, Clayston duplex, 
two-stage, belt-driven air compressors, 
Worthington centrifugal pumps and Deane 
power well-heads, Waugh stoping and- sink- 
ing rock drills were also shown. C. L. 
Newcomb, Jr., Denver sales manager. 

Electric Motor Equipment Company, Den- 
ver. Buffalo stationary vacuum cleaner, 
Thor electric home laundry machine, and 
the Simplex ironing machine. E. R. Harris, 
Frederick Nichol. 

Electric Storage Baitery Company, Phila- 
delphia, Pa. Various types of storage bat- 
teries; the “Exide” battery, the ‘‘Chloride 
accumulator” and the “Tudor accumulator,” 
featuring the ‘“Ironclad-Exide’’ battery for 
electric automobile service and also a low- 
voltage isolated plant for farms and coun- 
try homes not near a central station Geo. 
D. Luther, E. J. Weinheimer, C. J. Hawkes. 

Ellis National Electric Sign Company, 
Denver. Different sized electric sign letters 
from eighteen inches to five feet. J. W. El- 
lis, A. P. Thompson. 

J. Fisher, a Denver electrical wiring con- 
tractor, maintained a booth arranged for a 
reception room with chairs and table on 
which were current magazines and all the 
Denver papers. The only exhibition was a 
board three feet by eight feet with three 
panels outlined with National metal mould- 
ing and (fifty-four four-candlepower red 
lamps. 

General Electric Company, Schenectady, 
N. Y. Full line of electric cooking and 
heating devices, including the new type 
range with broiling attachment, sewing 
machine, both alternating and direct-current 
breast drills, theatre lighting equipment for 
spot ligat and moving pictures, three kilo- 
watt motor-generator set, induction motor, 
mercury arc rectifier, gas engine set, buf- 
fing and grinding motors, industrial motors 
of all kinds, complete line of electric flat 
irons, watthour meters, a portable’ ‘watt- 
meter set, also curve drawing instruments, 
new type flame arc lamps, mazda, lighting 
equipment. W. W. Torrence. | 7 

Jackson & Wood Company, Denver. Mod- 
els displaying the latest ir provements in 
electric lighting for automobiles. R. B. 
Jackson, O. E. Wood, L. M. Wood::' - . - 

Krebs-Gotshall Motor Car Company,,:Den- 
ver. Detroit electric trucks of 1,000 and 
3,000 pound capacity. These cars were 
equipped with standard Edison storagé bat- 
teries. There was also exhibited by this 
firm a 1910 model Detroit gentleman’s road- 
ster. A. S. Krebs, N. S. Gotshall, Ross.C. 
Brown, Edward S. Crawford, N. G. Win- 
bush. a 

Mine & Smelter Supply Company, Denver. 
Represented Fostoria Incandescent Lamp 
Company and H. W. Johns-Manville Com- 
pany. Fostoria Mazda, Tantalum and carbon 
lamps. Johns-Manville Noark fuses, subway 
tubes, insulating materials and other spe- 
cialties. The Mine & Smelter Company’s ex- 
hibit consisted of a line of Wagner poly- 
phase and single-phase motors, also a dem- 
onstrating unity-power-factor motor, making 
comparison between the standard and single 
phase and the unity-power-factor motors. T. 
Evans, R. S. Rubicam, Henry Eggers, T. 
S. Rattle, Geo. A. Saylor, A. H. Frederick- 
son, A. D. Cross. 

Mountain Electric Company, Denver. Cen- 
tury single-phase motors, Adams-Bagnall re- 
generative flame arc lamps, Bryan-Marsh 
drawn-w.re Mazda lamps, and a full line of 
heating appliances of the Pacific Electric 
Heating Company make. John J. Cooper, J. 
W. Stearns, J. E. Johnston, L. L. Cooper, D. 
A. Wells. 

Mountain States Telephone and Telegraph 
Company, Denver. Eighty-line lamp switch- 
board, fully equipped, mounted on revolving 
platform. This switchboard was in active 
operation during the show and the exhib- 
itors were given free service to and from 
the city in his booth, the calls being handled 
through this board. 


——_— — 
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National Electric Lamp Association, Cleve- 
land. ‘“Holophane tree,” a large tree-shaped 
fixture finished in statuary bronze on which 
were shown Mazda and Holophane units of 
six different sizes, the whole being sur- 
mounted by a 500-watt lamp. The circuits 
were controlled by a flasher which lighted 
the different tiers of lamps successively. A 
great variety of miniature and low-voltage 
lamps with drawn-wire filaments were 
shown lighted in a glass case, while lamps 
designed for automobile use were displayed 
in modern headlights, side lights, etc. A 
full line of multiple lamps was on exhibi- 
tion in a case lighted w.th Mazda five-watt 
sign lamps. The fioral decorations of the 
booth were supplemented by decorative 
lamps in the shapes of fiowers, fruits, ani- 
mals, etc. Ralph Beman and F. J. Blaschke 
were in charge. 

Northwestern Supply Company, Denver. 
Tripartite steel poles, Franklin Steel Com- 


pany, Franklin, Pa.; porcelain insulators, 
Pittsburgh High Voltage Insulator Company, 
Derry, Pa.; overhead material for trolleys, 
A. & J. M. Anderson Manufacturing Com- 
pany, Boston, Mass. H. J. Barker. 

Onderdonk Engineering Company, Denver. 
Sturtevant vacuum cleaner, Sturtevant venti- 
lating sets; Lagonda boiler tube cleaner, La- 
gonda reseating machines; Keasbey & Matti- 
son asbestos goods: Foster Engineering 
Company steam specialties; Blackburn- 
Smith feed-water filter and grease extractor; 
“Sarco” steam traps; “Firma” water-gauge 
glasses. Charles S. Onderdonk, Jr., E. W. 
Rich. 

Sechriet Manufacturing Company, Den- 
ver. Art glass fixtures, showing Colonial, 
Crystal and Re-inforced Galvano styles and 
fixtures finished in silver. Bert Wasley, 
sales manager. 

D. Vance Sickman, Denver. Represented 
the Crocker-Wheeler Company, of Ampere, 
N. J., the Pelouze Electrice Heater Com- 
pany, Chicago, Ill., and the National X-Ray 
Refiector Company, Chicago. The exhibit 
of the Crocker-Wheeler Company consisted 


es 


of Remek transformers, type “Q” induc- 
tion motors, form “L” and “I” motors. Also 
a number of large photographs showing 
turbo-type generators, both alternating and 
direct current. The Pelouze Electric Heat- 
er Company exhibited a complete line of 
electric heating appliances, consisting of 
coffee percolators, chafing dishes, toasters, 
water heaters, curling-iron heaters, and the 
Pelouze “Universal” iron. The National 
X-Ray Reflector. Company showed a num- 
ber of indirect fixtures of special design, 
also other appliances pertaining to the in- 
direct system of illumination developed by 
this company. Exhibit in charge of D. 
Vance Sickman. 

Vacuum Cleaner Sales Company, Denver. 
Santo vacuum cleaner, manufactured by the 
Keller Company, Philadelphia; Quam vac- 
uum cleaner, made by the Quam Pneumatic 
Cleaner Company, Milwaukee; Ozone Pure 
Airfier Company, Chicago; Hamilton & 
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Beach Vibrator made by the Hamilton & 
Beach Manufacturing Company, Racine, Wis. 

W. C. Hendrie Rubber Company, Denver. 
Shoshone waterproof leather belting run- 
ning in water and “Lanco” Balate belt run- 
ning in oil. George W. Rogers. 

Western Union Telegraph Company. Com- 
plete branch office equipment. Miss Sophie 
Willis. 

Western Electric Company, Denver. Jew- 
el washing machines, American electric 
irons, Sturtevant vacuum cleaners and the 
Western Electric sewing-machine motors: 
Holophane shades, the Sunbeam incandes- 
cent lamps and Hawthorn ‘‘Mazdaliers,” and 
the new Western Electric apartment house 
inter-phone system. H. C. Biglin, S. E. 
Sanderson, H. W. Dye, C. Youngster, L. E. 
Moffatt, A. E. Bacon, E. M. Sexton. 

. Western Engineering Specialties Com- 
pany, Denver. Duntley vacuum cleaners, 
Premier vacuum cleaners. “Bee” vacuum 
cleaners, Vulcan soldering irons and brand- 
ing tools, Federal electric signs and clus- 


ters. L. E. Brown, A. O. Potts were in at- 
tendance. 
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Electric Vehicle Club of Boston. 

The Electric Vehicle Club of Boston 
held a meeting on October 4, in the Edi- 
son Building, with Herbert W. Moses 
in the chair. L. D. Gibbs, secretary, 
explained the plans of the Boston Edi- 
son Company for a flashing electric- 
vehicle sign. It was decided to invite 
the Electric Vehicle Association of 
America to hold the next annual con- 
vention in Boston. Other matters were 
discussed and a flashlight photograph 
taken, which is reproduced herewith. 

The Electric Vehicle Club was formed 
as a result of the campaign inaugurat- 


ed in Boston by the Edison Electric 
Illuminating Company. It has been a 
valuable adjunct in the campaign and 
has resulted in a more intimate associ- 
ation of the agents for electric vehicles 
and others interested in their introduc- 
tion. The meetings are held in the As- 
sembly Room of the Edison Building at 
noon on Wednesdays. The Edison Com- 
pany furnishes a luncheon. 


—eo 
Municipal Railway in Tokyo. 
In Tokyo, Japan, the municipality is 
taking over the electric street rail- 
ways. Extensions to the existing lines 


will be constructed and new rolling 
stock produced. 


eee] 
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Electric Railway Association Conventions. 


Annual Sessions of the American Electric Railway Association and the Affiliated Accountants’, Claim 
Agents’, Engineering, and Transportation and Traffic Associations, Atlantic City, N. J., 
October 9-13 — Papers and Discussions — The New Officers — The 


The annual convention of the Ameri- 
ean Electric Railway Association, and 
the affiliated Accountants, Claim 
Agents, Engineering, and Transporta- 
tion and Traffic Associations were held 
at Atlantic City, N. J., July 9-13. This 
was the largest and most important 
gathering ever held by the electric rail- 
way men, and it is understood, the 
largest convention ever held at Atlan- 
tic City by any interest or industry. 

The sessions of the American Asso- 
ciation were enlivened by the introduc- 
tion of several addresses respecting 
public relations that aroused a great 
deal of enthusiasm. The entertainment 
features were rather more elaborate 
than usual, and greatly enjoyed. 


The first session of the convention of 
the American Electric Railway Associ- 
ation was called to order by the presi- 
dent, Arthur W. Brady, of Anderson, 
Ind., at 2:30 o’clock, October 10. Mr. 
Brady presented his presidential ad- 
dress, saying in part: 


The track mileage of street railways in 
the United States, estimated at approxi- 
mately 3,000 miles in 1882, and grown to 
an amount slightly more than 8,000 miles 
by 1890, now exceeds, in the case of vari- 
ous kinds of railways, 41,000 miles, an in- 
crease of some 1,200 per cent, with over 
4,000 additional miles under construction. 
The gross annual income now exceeds 
250,000, and the number of passengers an- 
nually carried, estimated in 1882 at 1,212,- 
000, is now 10,000,000,000. The four affili- 
ated associations have given active atten- 
tion to the various branches of electric 
railway operation. The record of the Ac 
countants’ Association in its continued co- 
operation with the Interstate Commerce 
Commission is noteworthy. Through this 
cooperation the dangers arising from an 
adoption -of hastily formed, impracticable 
and erroneous theories are minimized. 
The Transportat.on and Traffic Association 
and the Accountants’ Association have co- 
operated through a joint committee in the 
preparation of a standard method for the 
compilation of the expenses of freight and 
express traffic. The work at association 
headquarters is growing constantly and be- 
comes yearly of increasing importance, The 
entire force at the office is entitled to com- 
mendation for its careful attention to the 
business entrusted to it, and to H. C. 
Donecker, secretary-treasurer of the asso- 
‘ciation, is due especial praise for loyal, 
intelligent and energetic interest. During 
the year action was taken upon the recom- 
mendations of the committee on “Insur- 
ance” and Henry L. Staats, of Cleveland, 
was chosen as the expert of the association 
in charge of the insurance bureau. One of 


Manufacturers’ Association Exhibit. 


On the following pages will be found 
a review of the proceedings of the 
meetings of the American Association, 
the Engineering Association, the 
Transportation and Traffic Association, 
and some brief notes respecting the 
Manufacturers’ Association, the repre- 
sentatives in attendance and the ex- 
hibits. 

The Claim Agents’ Association held 
several important meetings and joint 
sessions with the affiliated associations. 
The following officers were elected for 
the ensuing year: President, H. K. 
Bennett, Fitchburg & Leominster Street 
Railway; first vice-president, C. A. 
Avant, Birmingham Railway & Light 
Company; second vice-president, R. H. 


American Association. 


the noteworthy developments during the 
year is found in the extension of the idea 
of regulation by commission. The various 
measures enacted or urged, taken with 
others of the past few years, demonstrate 
that the atmosphere is now charged with 
the commission idea. Many students of the 
subject believe that the final step has been 
taken and that this system of regulation is 
the method which will be permanently fol- 
lowed. It is universally conceded that pow- 
er to regulate public service corporations 
resides in the legislative branch of Govern- 
ment and it is undoubtedly true that from 
the standpoint of both the regulator and 
the regulated it should be possible to 
secure better regulation through a prop- 


erly constituted commission having op- 
portunity and facilities of investiga- 
tion before acting than through the 


legislature itself. It is safe to say the com- 
mission form of regulation will fail unless 
in the appointing of the commissioners the 
ideal is pursued of selecting men who are 
fair-minded, experienced in affairs, well in- 
formed of the business which they are to 
regulate, and above all thoroughly imbued 
with the sense of their solemn duty as arbi- 
ters to decide all matters impartially and 
without bias whether the result be pleasing 
or the contrary to public or corporation. In 
establishing a proper conception upon the 
part of the public of the rights of the rail- 
way interests, the Association must assume 
leadership. The Association must wage a 
vigorous campaign to increase its member- 
ship both active and associate. Greater 
membership means greater usefulness. The 
company section plan of organizing the em- 


ployees of the member companies of the 


Association is highly practical and would 


foster a more intelligent and personal in- — 


terest in company business. It is recom- 
mended that this plan be given careful con- 
sideration. Through the work of the Man- 
ufacturers’ Association the campaign to 
form just public opinion can be intelligently 
carried forward, and it is recommended 
that the associate membership of the Amer- 


Schoenen, Lehigh Valley Transit Com- 
pany ; third vice-president, W. F. Weh, 
Cleveland Electric Railway; secretary- 
treasurer, B. B. Davis, Columbus Rail- 
way & Light Company. 

The Accountants’ Association elect- 
ed the following officers: President, 
P. S. Young, Public Service Railway, 
Newark, N. J.; first vice-president, 
L. T. Hixson, Terre Haute, Indianapo- 
lis & Eastern Traction Company; sec- 
ond vice-president, Elmer M. White, 
Coney Island & Brooklyn Railroad; 
third vice-president, N. E. Stubbs, 
United Railways & Electrice Company 
of Baltimore; secretary and treasurer, 
H. E. Weeks, Tri-City Railway, Daven- 
port, Iowa. 


ican Association and the Manufacturers’ As- 
sociation be brought together. This matter 
is also commended to the earnest attention 
of the incoming executive committee. 


The convention responded enthusi- 
astically to the reading of the presi- 
dential address and after thanking his 
audience for their expression of appre- 
ciation, President Brady called for the 
report of the executive committee, 
which was presented by the secretary, 
H. C. Donecker. 

Secretary Donecker presented the re- 
port of the secretary and treasurer. 


At the close of the fiscal year 365 com- 
panies were enrolled as members, a net in- 
crease of fifteen over the number shown on 
September 30, 1910. The growth, however, 
is more substantial than this number indi- 
cates, as the total membership was consid- 
erably reduced because of a number of con. 
solidations during the year which brought 
about a net loss of seven companies. As- 
sociate membership now totals more tnan 
1,200, or a net increase of twelve per cent. 
The receipts for the year 1910-11 show a 
net gain of $3,072.52 over the year 1909-10. 
The expenses have increased $4,214.62, most 
of which is due to the greater amounts ap- 
propriated to the affiliated associations and 
to the increased cost of printing the annual 
proceedings which last year covered 2,100 
pages as against 1,750 in 1909. 


The report of the secretary and 
treasurer was received and the report 
of the committee on ‘‘subjects’’ pre- 
sented. This was followed by the re- 
ports of the committee on ‘‘ Active 
Membership,’’ the committee on ‘‘ Asso- 
ciate Membership,’’ and the committee 
on ‘‘Publie Relations.”’ 

The report of the committee on 
‘‘Public Relations” suggested among 
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other things the preparation by some 
one experienced in publicity work, of 
articles bearing on different phases of 
railway work and arranging for the 
publication of this material so that it 
‘would come to the attention of the rid- 
ing public. 

In opening the discussion on these 
reports, James H. McGraw, president of 
the McGraw Publishing Company, quo- 
ted a paragraph from the address of 
Patrick Calhoun, president of the Uni- 
ted Railways of San Francisco, at the 
1910 convention of the Association. 
Mr. Calhoun said that no men come in 
such close contact with the people of 
the cities as those who manage their 
daily transportation. From this con- 
tact it is learned that the general pub- 
lic is utterly indifferent to what may be 
termed the private side of street rail- 
ene: Continuing Mr. McGraw 
said: 


How can the public understand if no one 
tells the story? The industry does not un- 
derstand, as a whole, the possibilities of 
molding public sentiment so that there shall 
be co-operation instead of antagonism to- 
ward the purposes of the corporations. For 
the larger companies, a definite policy of 
publicity and a specially organized depart- 
ment, with a capable head to handle this 
feature, are as necessary a8 a general man- 
ager. Newspaper men should be treated 
frankly and trusted. They are in a sense 
the representatives of the people. If they are 
shown that the railroad has nothing to con- 
ceal, that it is glad to assist them in any 
legitimate inquiry, and that officials are will- 
ing to see them at all possible times, they 


will naturally assume a more friendly at- 
titude. 


Commenting on the suggestions made in 
the president’s address, Mr. McGraw said 
that the Association was in a natural posi- 
tion to point the way in this important 
problem and work of public relations. Mem- 
bership of every class should be increased. 
Every meniber of the affiliated organiza- 
tions should become an associate member 
of the parent organization. The company 
section idea was a good one, and every em- 
ploye and every manufacturer, all along the 
line should be preaching this same gospel, 
telling the same story, in the interest of this 
great industry. 

P. S. Arkwright, of Atlanta, Ga., em- 
phasized the necessity, particularly in 
the smaller towns, of giving good serv- 
ice at a reasonable fare and demand- 
ing uniform courtesy from the em- 
ployees of a railway company in their 
relations with the passenger. The rail- 
way company is continually asking for 
favors from the publie and while the 
public often makes unjust demands, it 
is as a rule responsive to generous 
treatment, and in most eases submits 
to a great deal of inconvenience which, 
insofar as the railway company is con- 
cerned, is impossible to prevent, but on 
the other hand appears to the public 
to be unreasonable. However, the rail- 
way company even under unjust treat- 
ment cannot afford to become antago- 
nistie to the public. In every event it 
should attempt to keep a little in ad- 
vance of reasonable pubhe demands. 

The report of the committee on 
‘¢Edueation’? was presented by Pro- 
fessor H, H. Norris. The essential fea- 


fan 


tures of the report of the committee 
has to do with the actual training of 
employees so that they might become 
of greater advantage to the institution 
employing them. The committee had 
done some experimental work with the 
aid of four or five companies, with 
twenty-seven young men during the 
past summer, and this experiment it 
was announced was fairly satisfactory. 
The committee recommended that the 
experiment be continued another year 
and that the number of students en- 
rolled be increased to 100. 


Charles L. Henry, president of the 
Indianapolis & Cincinnati Railway 
Company, was introduced and deliv- 
ered an address on ‘‘The Interurban.’’ 

Just before the close of the session a 
telegram was sent to W. Caryl Ely, 
congratulating him upon his recovery 
from his recent illness. The meeting 
then adjourned. 

The second session of the American 
Association was called to order by 
President Brady at 2:30 o’clock 
Wednesday afternoon. After the ap- 
pointment of the Nominating Commit- 
tee a paper on ‘‘ Measures for the Wel- 
fare of Employees’’ was presented by 
Daniel T. Pierce, of New York. 

J. G. Cannon, president of the 
Fourth National Bank, of New York, 
made an address on ‘‘Electric Railway 
Securities.’ This paper discusses in 
detail the effect upon the value and 
distribution of these securities in rela- 
tion to popular opinion. 

A paper describing the physical and 
operating features of the Hudson tun- 
nel was read by J. V. Davies, chief en- 
gineer of the Hudson & Manhattan 
Railroad. 

General George H. Harris, vice-pres- 
ident of the Washington Railway & 
Electric Company, presented a paper 
entitled, ‘‘The Effect of Electric Rail- 


way Operation on Taxable City Prop- 
erty.”’ 


EFFECT OF RAILWAYS ON PROPERTY VAL- 


UES. 


The countrywide belief in the enormous 
profit accruing from operation of electric 
railways has failed in many cases of mate- 
rializing. Notwithstanding the enormous 
benefits conferred upon real estate and man- 
ufacturing interests, however, the authori- 
ties are unwilling to concede overmuch to 
publie utility corporations. Since 1902 the 
electric railway development in the District 
of Columbia has added directly about $46.- 
000,000 to the land values (without consid- 
ering the vast transfer benefits) and is re- 
sponsible for a steady increase which in a 
large part of the territory now exceeds one 
hundred per cent annually. The railways 
that did the work have accumulated a deficit 
of more than a million dollars with further 
deficits in prospect for two or three years 
to come. Who is the debtor? 


Albion E. Lang, president of the 
Toledo Railways & Light Company, pre- 
sented an able and interesting paper on 


“The Toledo Street Railway Situa- 
tion.” 


TOLEDO STREET-RMLWAY SITUATION, 


The present system of the Toledo Rail- 
ways & Light Company is the outgrowth of 
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the old horse-car system consolidated with 
the lines of the Toledo Consolidated Street 
Railway Company, and the Toledo Electric 
Street Railway Company. During the ear- 
lier period of development, owing to certain 
restrictions placed upon the electric railway 
company in using the tracks of the horse- 
car railway company to enter the heart of 
the city. the lines were laid out in a hap- 
hazard and unscientific way, to the detri- 
ment of operation and reducing materially 
the securing of efficient traffic movement. 
The railway situation, particularly as re- 
gards the granting of franchises and the 
establishment of uniform rates of fare, has 
always been the subject of political contest, 
and the spirit of antagonism manifested to- 
ward the railway has put a stop to terminal 
construction, the building of extensions in- 
to districts really needing service, and ham- 
pered greatly the natural development of 
the city. Although the officials of the com- 
pany have met the city council in both exec- 
utive and open session it has been impos- 
sible to arrive at a fair means for deter- 
mining a solution of this problem. Some of 
the city officials and business men of the city 
have made sincere efforts to bring about a 
settlement of this situation, but the public 
mind has been so poisoned by the abuse of 
capitalists and corporations in general for 
so long a time that many men, especially 
those holding public office, have become so 
intimidated that under no circumstances can 
they be betrayed into a defense of either. 
Mr. Lang has said, in private and upon pub- 
lic occasion, that the manufacturing inter- 
ests of the city, as well as the real estate 
and banking interests, can in no way be 
as rapidly stimulated and improved as by 
a speedy and just settlement of the fran- 
chise question. There is a large body of 
very intelligent and energetic young busi- 
ness men and the question is now being 
discussed from this viewpoint, and it is ex- 
pected that the matter will soon receive the 
careful and unbiased consideration its im- 
portance deserves, and that this will result 
in a settlement of all differences in a man- 
ner mutually advantageous to the city and 
the railway company. 


On Thursday afternoon the closing 
session of the American Association 
was opened with the reading of a com- 
munication from Thomas A. Edison 
suggesting the appointment of a com- 
mittee to investigate the storage bat- 
tery cars now in operation in various 
parts of the country. 


President Brady said the matter 
might wisely be referred to the En- 
gineering Association with the sugges- 
tion that it investigate the general sub- 


ject of storage battery cars if it should 
think this proper. 


The remainder of the session was de- 
voted to the announcement of the 


award of tlie Brill prize, the reports of 
committees. 


The following officers were elected: 

President, Thomas N. McCarter,- 
Public Service Railway. Newark, N. J. 

First vice-president, George H. Har- 
ries, Washington Railway & Electric 
Company, Washington, D. C. 

Second vice-president, Charles N. 
Black, United Railroads of San Fran- 
cisco, San Francisco, Cal. 

Third vice-president, C. Loomis Al- 
len, Syracuse Rapid Transit Railway, 
Syracuse, N. Y. 

Fourth vice-president, Charles L. 
Henry, Indianapolis & Cincinnati Trac- 
tion Company, Indianapolis, Ind. 
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The first session of the Engineering 
Association was held on Monday after- 
noon with President Harvie in the 
chair. Mr. Harvie’s presidential ad- 
dress was devoted principally to the 
work of the committees. He also made 
the statement that an index of the pro- 
ceedings of the Association was to be 
issued as soon as possible after the con- 
vention. Reports were then made by 
` the Executive Committee and by Sec- 
retary Litchfield. 

The report of the Committee on Edu- 
cation of Engineering Apprentices was 
then presented by the chairman, Walter 
H. Evans. This report included a code 
of apprenticeship rules and laid out a 
course for apprentices as electric car 
mechanics. A long discussion ensued in 
which members gave their opinions and 
experiences with different schemes and 
different types of young men. Several 
of the speakers favored giving prefer- 
ence to graduates of manual training 
schools, Y. M. C. A. courses, and cor- 
respondence schools. Edwin D. Drey- 
fus explained the system of the West- 
inghouse Machine Company. Farley 
Osgood stated that for power-house and 
transmission-line work it was found 
useless to train any but engineering 
graduates. Fred G. Simmons called at- 
tention to the system of the Santa Fe 
Railroad where regular classes in in- 
struction are given to the apprentices 
during the working hours. For ear- 
shop work, however, the general opin- 
10n was that it was preferable to have 
boys without a technical education and 
that particular attention should be giv- 
en to developing their abilities, and giv- 
ing them a general training in the 
work, 

The report of the Committee on Pow- 
er Distribution was then presented by 
the chairman, A. F. Hoovey. 


REPORT ON POWER DISTRIBUTION. 


This report includes specifications for ca- 
bles, for rubber compound, for hard-drawn 
copper trolley wire, and for overhead cross- 
ings of lighting and power-transmission 
lines. These specifications are not amena- 
ble to abstract. There is also a discussion 
of concrete, latticed and tubular poles. The 
introduction of concrete poles has been 
handicapped by a recommendation for gen- 
eral adoption, but for special cases the com- 
mittee believes that it has merit. Construc- 
tion and cost data are given for reinforced 
concrete poles and comparisons made with 
the cost of cedar poles. Valuable details 
are given but cannot be reproduced here. 
Comparative strength tests of concrete and 
cedar poles are given, including the deflec- 
tion under side strain, and the method of 
failure. Appendices are added giving fig- 
ures for wind and ice loads, conductor sags, 
Specifications for galvanizing for iron and 
steel, pole formulas, and drawings of typi- 
cal crossings. 


The discussion of this report was con- 
cerned mainly with the details of the 
specifications and with the use of rein- 
forced-concrete poles. The latter were 
considered by many of the speakers to 
be desirable’ for special purposes but 
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hardly to be recommended for general 
use as they cannot yet compete with 
wooden poles on the basis of cost. Far- 
ley Osgood considered them unsuited 
for use where the poles are also used 
for carrying high-tension lighting cir- 
cults, aS it is dangerous for the men 
who must work on the poles with live 
wires. The danger of trouble from 
electrolysis was discussed by Harry 
Barker, C. W. Palmer, R. D. Coombs 
and others, but there seemed to be no 
definite data available on this point. 
L. P. Crecelius told of some experience 
in replacing steel poles by reinforced 
concrete. The cost was $10.71 each as 
against $16.38 for tubular steel poles. 

President Harvie called the Tuesday 
session to order at 10 a. m. The en- 
tire session was devoted to a discussion 
of the report of the Committee on 
Heavy Electric Traction. This report 
was presented by E. R. Hill. 


HEAVY ELECTRIC TRACTION. 


The committee has confined its attention 
to three subjects: (1) location and clear- 
ances for third-rail working conductors; (2) 
location of electrical end connections on cars 
and locomotives; (3) location of automatic 
train stops. Respecting the first, through 
co-operation with committees from several 
steam-railroad associations a standard clear- 
ance diagram was drawn up. This pro 
vides that the gage of the third rail shall 
be between 26 and 27 inches outside the gage 
of the main rails and the contact surface of 
the third rail shall be between 2.75 and 3.5 
inches above the top of the main rails. The 
diagram shows the limiting clearances be- 
tween third-rail structures and rolling-stock; 
a carefully defined zone at least one inch 
clear shall separate them. No standards for 
electrical end connections on cars are as yet 
recommended. A clearance diagram for 
automatic train stops is submitted as recom- 
mended practice. 

A subcommittee co-operated with the 
American Society for Testing Materials in 
the preparation of standard specifications for 
axles, shafts, etc., of heat-treated carbon 
steel. Rigid chemical and physical tests are 
laid down. 


A brief letter was presented from E. 
B. Katte in which he particularly urged 
the adoption of the recommendations on 
third-rail clearance. R. C. Currie also 
agreed as to the value of a standard 
clearance diagram. He thought that 
the definition of a bond was superflu- 
ous, however. 

_F. G. Simmons moved the adoption 
of the report and that the final adop- 
tion of the standard therein recom- 
mended be referred to the Committee 
on Standards. After some discussion 


on the effect of such action, the 
motion was earried. ©. B. Kai. 
ser then introduced a resolution 


to the same effect respecting the 
recommended practice on heat-treated 
axles, shafts, ete. This also carried, 
but was reconsidered to permit of dis- 
cussion. 

F. R. Phillips desired to see the na- 
ture of the heat treatment more defin- 
itely specified. E. R. Hill thought it 
was unwise to specify and indorse any 


particular process, because it was the 
province of the manufacturer to adopt 
one that suited his conditions. Scarcely 
two makers employ the same process. 

Secretary Litchfield said the manu- 
facturers had been consulted in the 
drafting of the report and it had been 
adopted by the American Society for 
Testing Materials. C. W. Palmer also 
indorsed the tests recommended since 
those clearly indicated what perform- 
ance the steel should give. The manu- 
facturers should determine how they 
would produce the grade of steel re- 
quired. 

In reply to a query whether such 
steel could be produced without special 
heat treatment, H. P. Tieman, of the 
Carnegie Steel Company, said the phy- 
sical tests imposed could not be met un- 
less the steel received very careful heat 
treatment. G. E. Thackery agreed with 
him. H. Gulick and D. F. Kenney dis- 
cussed the matter of inspection during 
the manufacture. 

Mr. Kaiser’s resolution was then re- 
adopted and the recommendations re- 
ferred to the Committee on Standards. 


JOINT MEETING ENGINEERING AND TRAFFIC 
ASSOCIATIONS. 


The joint meeting of the Engineering 
and the Transportation and Traffic As- 
sociations was called in the Greek Tem- 
ple to consider the report of the Joint 
Committee on Block Signals for Elec- 
tric Railways. The report was present- 
ed in abstract by J. M. Waldron, chair- 


man. 
BLOCK SIGNALS. 


This report comprises a discussion of the 
general subject of block signaling giving a 
description of the systems of signaling and 
dispatching in use on the various high-speed 
electric railways of the country and sug- 
gesting recommendations as to the essential 
requisites of a proper signaling system and 
those requisites which are not absolutely 
necessary, but desirable. Both automatic 
block signaling and manual signaling are 
considered. A list of the roads which are or 
have installed block-signal systems during 
1911 is given. The report concludes with 
a list of suggestions to be followed by a 
similar committee next year. Supplement- 
ing the report proper is a list of twelve ap- 
pendices dealing with descriptions of block- 
signal installations and giving illustrated 
descriptions of apparatus manufactured by 
the signal manufacturers. 


Herbert V. Balliett opened the dis- 
cussion by first praising the work of 
the committee. Taking up the signal 
problem, he felt that the upper left 
quadrant was the best and most legible 
one to work the signals in. A careful 
study should be made of this matter 
and an attempt made at standardiza- 
tion before much signaling work is at- 
tempted. The choice between a plain 
light signal and one having a sema- 
phore auxiliary must also be made. The 
former is a much cheaper one, but has 
a relatively short range on a bright 
sunny day. He preferred the combina- 
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tion arm and light. From the experi- 
ence of the Park Avenue Tunnel in New 
York City, he was convinced that elec- 
tric light signals can be made practica- 
ble. The possible danger from lamps 
burning out can be overcome by use of 
duplicate lamps so arranged that if one 
burns out the other is automatically cut 
in. But in any case close inspection 
and maintenance of the system is neces- 
sary. 

L. E. Gould said that on those roads 
where signals have been installed this 
has invariably increased the good will 
of the publie toward the road in ap- 
preciation of the evident desire to 
safeguard the public interest. The 
operating men have in all cases been 
enthusiastic over the installation. 

John Roberts said undoubtedly cost 
is the great bugbear in all signal work 
and it has been a serious problem for 
signal engineers to provide effective 
signaling installations with the meager 
appropriations available. Some roads 
cannot be started to do anything in this 


line until there have been a number of 
wrecks. 


W. K. Howe made an appeal to the 
electric railways to try to have greater 
uniformity than the steam roads em- 
ploy in their signaling. He also spoke 
of the use of double lights in signal lan- 
terns. Only one of these can be in the 
focal center of the lens, but when the 
other is automatically cut in it is quite 
serviceable though-not so brilliant. 

C. D. Emmons called attention to the 
valuable aid given by the signal-manu- 
facturing companies in the preparation 
of the report and to the fine exhibit of 


signaling devices made at the conven- 
tion. 


F. L. Howard said standardization of 
signaling systems and devices would 
not be easily attained because of the 
varying conditions on different roads. 
For many interurban trolley lines he 
thought the hight signal would be pref- 
erable to semaphores. 

Charles Morrison thought the com- 
bination light and semaphore signal 
was preferable. In any system rigid 
maintenance is necessary. He described 
the New Haven signaling system and 
the use of two lamps in signal lanterns. 

Others participating in the discussion 
were G. W. Palmer, Jr., H. M. Sperry, 
H. W. Griffin. and Presidents Harvie 
and Page of the two associations, J. 
M. Waldron closed the discussion by 
urging that original cost be not given 
too much prominence. More important 
factors are the protection to be secured, 
the reduction in accidents and injuries 
to passengers, and the increased capac- 
itv for trattic. 

On motion of C. Loomis Allen the 
committee was continued and its recom- 
mendations referred back for further 
consideration, 

JOINT MEETING ENGINEERING AND AC- 
COUNTANTS?’ ASSOCIATIONS. 


On Wednesday morning a joint meet- 
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ing of the Engineering and the Ac- 
countants’ Associations was held, W. 
H. Forse, Jr., presiding. The topic for 
consideration was the report of the 
Joint Committee on Engineering Ac- 


counting; this was briefly presented by 
P. S. Young. 


ENGINEERING ACCOUNTING. 


The report of the joint committee takes 
up three topics. The first is scientific man- 
agement, the study of whicn is urged upon 
both accountants and engineers, a long bib- 
liography on the subject being given. In 
the second part, the last report of the com- 
mittee is reviewed and a few amendments 
made to the recommended subdivision of 
operating maintenance expense accounts. 
The third part deals with the question “What 
constitutes maintenance?” The rulings of 
several public service commissions are giv- 
en on the subject. The conclusion is that 
renewals as well as repairs should be in- 
cluded in maintenance, even when a sep- 
arate depreciation reserve account is kept, 
because the latter should be a subdivision 
of the maintenance account. 


Discussing the subject of scientific 
management were H. H. Adams, Har- 
rington Emerson, Walter H. Evans, J. 
H. Neal and Charles Hewitt. 

A lively discussion of maintenance 
followed. It showed a marked differ- 
ence of opinions on just what should 
be included under maintenance. Among 
the points discussed were how aban- 
doned property should be accounted 
for, how depreciation should be taken 
care of, the relation of the annual in- 
ventory to the maintenance problem, 
the degree of maintenance that should 
be kept up, the labor charge for slight 
betterments, and the relation of obso- 
lescence to maintenance. Those who 
took part in the discussion were W. F. 
Ham, H. Emerson, J. H. Neal, M. 
Schreiber, T. E. Rust, P. S. Young, H. 
G. Stott and C. Hewitt. On Mr. Ham’s 


motion the committee was continued 
for another year. 


Directly after its joint meeting with 
the accountants, the Engineering Asso- 
ciation held a separate session, at 
which a Nominating Committee, com- 
posed of F. C. Simmons, C. Hewitt, C. 
H. Clark, W. Roberts and F. R. Phil- 
lips, was first appointed. The report 
of the Committee on Power Generation 


was then presented by L. P. Crecelius, 
chairman. 


POWER GENERATION. 


The report of the committee is in four 
parts. The first of these is on develop- 
ments in the generation of steam. Refer- 
ence is here made to three indicating in- 
struments to show what a boiler is doing; 
these are a Venturi meter to measure the 
feed-water input, a steam-flow meter to 
show the steam output, and an instrument 
to measure the coal fed to a boiler. Meth- 
ods of forcing a boiler are discussed. The 
second yart deals with the best standard 
voltage to be adopted for three phase turbo- 
alternators with reference to size as related 
to voltage. From the transmission stand- 
point for plants less than 50.000 feet from 
their substations, 11,000 volts seems the 
most suitable voltage. Although designers 
find it difficult to provide the necessary 
space for insulation in large generators of 
this voltage, the use of voltage-changing 
transformers is regarded as undesirable. 
Therefore 11,000-volt generators are recom- 
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mended. In the third part of the report, 
that dealing with direct-current turbo-gener- 
ators larger than 500 kilowatts in capacity, 
the practice of one electric manumacturing 
company is given; this advises the use of 
a reduction gear for such generators. The 
last part of the report is devoted to the 
purchase of bituminous coal under heat-unit 
specifications. The United States Govern- 
ment practice is cited and the specifications 
of the Cleveland Railway Company and of 
the Interborough Rapid Transit Company 


are given in detail. 

The discussion of the four topics con- 
sidered in the committee’s report was 
taken up in the order these had beer 
presented. In regard to boiler prac- 
tice, C. Hewitt questioned the economy 
of forcing boilers beyond thirty to for- 
ty per cent over their rating and cited 
a case where forced draft had driven 
out tons of fine coal particles. W. 
Roberts advocated an intelligent use 
of forced draft, however; there is de- 
cided need of more skilled men to op- 
erate the boiler equipment. l 

H. G. Stott contended that if a boiler 
plant can be forced to carry the rail- 
way peak loads some percentage of eff- 
ciency can be sacrificed because of the 
greater saving in fixed charges. He 
believed that within a year it would be 
possible to operate a boiler at 300 per 
cent of rating during peak loads. The 
use of the three instruments he had de- 
scribed in the report was primarily to 
compare one boiler with its neighbors; 
the accuracy of the instruments need 
therefore not be extremely high. The 
deterioration of double-stoker boilers 
is no greater than that of boilers with 
a single stoker. Others who discussed 
boiler performance were E. J. Burdick, 
T. E. Rust and B. F. Wood. l 

E. N. Lake took up the question of 
generator voltages. The committee 8 
conclusions with regard to transmis- 
sion voltages should be applied with 
great care. Its disapproval of the use 
of reactances and transformers 18 COD- 
trary to the present practice of very 
large operating companies. The gen- 
erator voltage is a matter of design and 
insulation and does not necessarily de- 
pend on the transmission voltage. 

H. G. Stott fully concurred in the 
committee’s finding and disagreed with 
Mr. Lake on several points. He did 
not believe it was desirable to go above 
11,000 volts for underground trans- 
mission. 


In regard to the last topic in the re- 
port, C. Hewitt, W. Roberts, E. J. Bur- 
dick, J. H. Hanna, H. G. Stott, C. P: 
Crecelius and Messrs. Bayne, MeCul- 
lough and Rand discussed various fea- 
tures connected with the purchase of 
coal on heat-unit specifications. l 

The session on Thursday mormng 
was devoted to the reports of the Com- 
mittee on Buildings and Structures and 
the Committee on Way Matters. The 
first report was presented by Martin 
Schreiber, chairman, and dealt with 
economical maintenance, proper facili- 
ties for employees, proper installation 
for fire protection of car houses, and 
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contained a number of appendices deal- 
ing with the details of these subjects. 
It was followed by a long discussion 
devoted mainly to the subjects of roll- 
ing doors, lunch rooms and amusement 
rooms for employees, the instruction of 
the latter in proper fire protection, and 
the use of wire-glass. The part of the 
report giving instructions to employees 


was adopted. 


J. M. Larned presented the report of 
the Committee on Way Matters. This 
report presented an investigation of 
rail sections and rail joints, shop facili- 
ties and rules of government for the 
way department, and the nosing of cars. 
The discussion of this report was con- 
cerned mainly with the adoption of the 
standard rail section and although the 
section presented by the committee was 
generally favored, no final action was 
taken. The rules and regulations for 
the government of employees was 
adopted as recommended practice. 

At the session on Friday morning, 
the first report presented was that of 
the Committee on Equipment by M. V. 


Ayres. 


The first session of the convention of 
the Transportation and Traffic Associa- 
tion was called to order Monday after- 
noon by President Page who then de- 
livered the annual presidential address. 

President Page called attention to the en- 
couraging growth of the Traffic and Trans- 
portation Association and then commented 
on the program of reports that were to be 
presented. He explained that the various 
committees were appointed directly after the 
convention last year, thus affording ample 
time in which to carry on the work as- 
signed. The Executive Committee this year 
adopted the plan of rather definitely fixing 
the lines of investigation for the various 
committees. This plan, President Page said, 
was exceedingly helpful and should be fol- 
lowed hereafter. Each individual report 
was then commented upon briefly and in 
conclusion Mr. Page thanked the various 
committeemen for their earnest work and 
the member companies for their co-opera- 
tion. 7 


The report of the Executive Commit- 
tee was then presented by Secretary 
Donecker who then presented his an- 
nual report. This report was exhaust- 
ive in character, giving interesting in- 
formation relative to the work and 
financial condition of the Association. 
The report was accepted and the secre- 
tary given a vote of thanks for his 
work. 

President Page then appointed a 
Committee on Resolutions consisting of 
Messrs. Snyder, Johnson and Moore. J. 
N. Shannahan next read the report of 
the Committee on Subjects which was 
subsequently accepted. 

The report of the Committee on 
Training of Employees was next in or- 
der, but President Page announced that 
this committee did not have a report 
ready. He asked for an open discus- 
sion on the subject, however. 
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REPORT ON EQUIPMENT. 

In dealing with the heating and ventila- 
tion of cars, the committee shows that un- 
der average conditions electric heating is 
more expensive than the use of hot water 
or hot air, the hot-air system being the 
cheapest. The high cost of electric heat is 
due primarily to tue cost of power, which is 
estimated on the basis of 1.4 cents per kil- 
owatt-nour. All other elements of cost are 
cheaper, and the regulation is best. The 
use of thermostatic regulators with electric 
heating is recommended, as it is anticipated 
that a saving of fifty per cent ın power 
could be effected by this means, in which 
case the cost would compare favorably with 
the other methods of heating. The tenden- 
cy of car crews is to use less coal than nec- 
essary to keep a uniform temperature, but 
with electric heating the tendency is to 
use more current than necessary. The 
design of car bodies, car trucks, and 
other electric equipment is considered 
with reference to securing light weight. 
In the effort to reduce the weight of motors 
the following methods have been in- 
investigated: (1) Redesign of motors with 
special reference to elimination of unneces- 
sary material. (2) Use of higher speeds 
with greater ratio of gear reduction. (3) 
Forced ventilation. (4) Raising the work- 
ing temperature by the use of heat-resist- 
ing insulation. (5) Field control. The re- 
port discusses what has been accomplished 


Transportation and Traffic Association. 


A. E. Learned was the first speaker. 
He presented some interesting statistics 
on the number of new men employed 
by the Boston Company during 191], 
the number applying for positions, 
number of applications rejected on 
sight, number of applicants to pass ex- 
aminations, ete. The company has 
about 160 men capable of instructing 
applicants, these instructors are paid 
ten cents per day extra. Mr. Learned 
then read a letter of advice to new mo- 
tormen and conductors which is sent to 


all new employees. 


In reply to a question by M. ©. 


Brush, Mr. Learned said that the men 
being instructed were paid a salary of 
$1.00 per day. 

L. H. Palmer said that the training 
of men should be considered under the 
divisions of first, the selection of men; 
second, their preliminary training; 
third, their training for the first few 
weeks after appointment; and fourth, 
some form of permanent training. He 
explained in detail the system of train- 
ing used by the Metropolitan Street 
Railway of New York. 

N. W. Bolen described briefly the sys- 
tem employed for training employes by 
the Publie Service Railway, of New 
Jersey. F. C. Cherry, J. V. Sullivan 
and C. J. Griffith also contributed to 
the discussion on this subject, outlining 
briefly the training systems employed 
in their various cities. 

The report of the Committee on 
Passenger Traffic was then, in the ab- 
sence of Chairman Pellissier, read by 
J. E. Gibson. 

PASSENGER TRAFFIC, 
The report of the Committee on Passenger 


Traffic discusses the questions of civic or- 
ganizations as rélated to such traffic, news- 
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in this line and what the prospects are for 


future progress. — 
In the discussion of this report it was 


brought out that the use of thermo- 
static regulators where tried had met 
with great success and resulted in con- 
siderable saving of power. 

Reports were then heard from the 
Committee on Rules of Procedure of 
the Committee on. Standards, from the 
Committee on Standards, and from the 
Nominating Committee. The report of 
the Committee on Question Box was 
not taken up in detail, but the work re- 
ceived very much praise. It was de- 
cided to continue this feature. 

The following officers were elected 
for the ensuing year: president, E. O. 
Ackerman, Columbus, O.; first vice- 
president; Martin Schreiber, Newark, 
N. J.; second vice-president; L. P. Cre- 
celius, Cleveland, O.; third vice-presi- 
dent, John Lindell, Boston, Mass. ; sec- 
retary-treasurer, Norman Litchfield, 
New York, N. Y.; executive committee, 
J. H. Hanna, Washington, D. C.; E. J. 
Burdick, Detroit, Mich.; E. A. Hill, 
New York, N. Y.; H. A. Mullett, Mil- 
waukee, Wis. 


paper advertising, advertising costs, the em- 
ployment and duties of industrial and pas- 
senger agents and commutation rates. Re- 
ports gathered by the committee from 100 
cities show every one to have a civic organ- 
ization of some sort and in several of the 
cities these have been instrumental in se- 
curing new factories. The report suggests 
that railways co-operate to a greater extent 
with the civic bodies. The committee re 
quested information on the general practice 
of the members in regard to advertising and 
of the replies received sixty-three advertised 
and thirty-four did not. Regarding advertis- 
ing affecting public relations twenty-two 
companies reported that they advertised 
along these lines and fifty did not. As to 
passenger agents, of the replies received 
twenty-eight employ and fifty-nine do not 
employ agents of this kind. Regarding 
commutation rates the replies received show 
that twenty-five companies operating inter- 
urban lines issue commutation rates and 
nineteen companies do not; that thirteen 
companies believe such rates to be profitable 
in themselves, and ten companies consider 
them unprofitable. Eight companies feel 
that commutation rates induce sufficient 
regular riding to make them a source of 
profit and nine companies state that such 
rates are not responsible for any substantial 
increase in regular business. 


C. R. Gowen, L. D. Mathes and J. S. 
Moore discussed this report. Mr. 
Gowen briefly discussed excursion 
business and explained the methods of 
advertising of the Oneida Railway. 

Mr. Mathes spoke particularly of 
that section of the report dealing with 
cıvıc organizations. He emphasized the 
value of such organizations and urged 
all public-utility companies to enter 
into and encourage them. Several in- 
cidents were recounted showing what 
could be done towards obtaining new 
Industries for a locality and how this 
influences railway business. 

J. S. Moore spoke of the value of 
building up the ‘‘everyday’’ business. 
He also advocated railways taking an 
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active and financial interest in civic 
organizations and referred briefly to 
such an organization in Syracuse 
(N. Y.), mentioning the scope of its 
work. The Syracuse Company’s ad- 
vertising methods were also described. 
The meeting then adjourned. 


TUESDAY MORNING SESSION. 

President Page called the meeting to 
order shortly after 10 a. m. and an- 
nounced that the first business would 
be the report of the Committee on In- 
terurban Rules. Before the report was 
presented a motion was made to refer 
the report back to the committee. This 
motion was withdrawn and Alexander 
Shane presented the report. 

Mr. Shane added that since the re- 
port was printed the committee had re- 
ceived criticisms from a number oL 
members. These had been given due 
consideration and a number of changes 
in the printed report were made. 

Charles L. Henry called attention to 
rules which the association had adopt- 
ed at the Denver convention and said 
that although they had been before the 
committee for two years no important 
changes were found necessary. He 
urged that action be taken at once to 
adopt those rules, as he thought that 
sometime in the near future the Inter- 
state Commerce Commission would 
take up the question of rules with in- 
terurban companies and the latter 
should go on record as to what they 
thought was a proper code. 

W. B. Rockwell also urged that defi- 
nite action be taken on the adoption of 
the code as proposed. 

C. Loomis Allen recommended that 
the committee suggest some form of 
procedure whereby the convention 
could take up their recommendations 
section by section and either adopt or 
reject them. 

James W. Brown said that as the 
Denver code of rules was adopted and 
is therefore standard only the rules 
which are changed are the ones neces- 
sary to discuss. 

In accordance with this and upon 
motion of F. W. Coen the numbers of 
the rules affected were read and each 
discussed in detail. Among those tak- 
ing part in this discussion were C. D. 
Emmons, F. W. Coen, J. W. Brown, 
Alexander Shane, Joseph K. Choate 
and J. N. Shannahan. 

C. Loomis Allen then presented a 
resolution adopting the present code 
of rules as amended and requesting 
the Committee on Interurban Rules 
to be continued and report next year. 
The resolution was adopted. 


WEDNESDAY MORNING SESSION. 


The meeting on Wednesday morning 
was called to order promptly at 10 a. 
m. and President Page appointed a 
Committee on Nomination, consisting 
of Robert I. Todd, ©. L. Allen and 
Bruce Cameron. The report of the 
Committee on City Rules was then pre- 
sented by H. W. Fuller, chairman. 
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CITY RULES. 

This report covers several amendments to 
the present code rules; new code rules; list 
of titles for local rules; code of car-house 
rules; and prepayment-car rules. Data 
sheets outlining these changes were sent to 
294 member companies and replies were re- 
ceived from 147. All of the changes have 
been approved by a majority of those re- 
plying. 

I. H. McEwen opened the discussion, 
calling attention to several phrases on 
the title page of the rules, which had 
been changed from the standard code. 
Mr. Fuller replied that these changes 
do not change the standard code. 

A motion was made by R. E. Dan- 
forth and carried, providing that the 
‘“general notice’’ section of the rules 
be made to conform in all respects to 
the ‘‘general notice’’ adopted for in- 
terurban rules. 

A general discussion of the individ- 
ual rules was then taken up. Rules 2 
to 10 were first discussed by H. W. 
Fuller, I. H. McEwen and R. E. Dan- 
forth. Regarding backing of cars Mr. 
Danforth objected to the phrase, 
«whenever danger would likely result”? 
motormen must always change ends on 
double-end cars. He moved that this 
be stricken out. The motion was lost. 

Other recommended amendments 
were taken up one by one. Considera- 
ble of the discussion revolved about 
the wording of particular phrases rath- 
er than a radical change of the amend- 
ments themselves. A very lengthy dis- 
cussion took place regarding rule 108 
which states that passengers have a 
right to ring the bell to stop the car 
and conductors must bear this in mind. 
A motion was made by R. E. Danforth 
that this rule be rejected. Messrs. Clif- 
ford, Fuller, Brush, Choate, Hathaway, 


Kiernan, Badgers, Allen and Cherry - 


discussed this subject. The rule was 
finally amended to read ‘‘ When a pas- 
senger rings a signal bell, conductor 
must try in a polite way to discourage 
the practice.’’ 

L. H. Palmer then read a communi- 
cation from J. L. Quackenbush, on the 
subject of assisting passengers. 

A motion was then made by C. L. 
Allen to adopt the present code, with 
the changes as discussed, up to the sec- 
tion dealing with prepayment-car 
miles. M. C. Brush made a motion that 
a similar resolution be adopted with 
reference to the prepayment car. Both 
motions were carried. 

The report of the Committee on Ex- 
press and Freight Traffic was then pre- 
sented by F. W. Watts. 


EXPRESS AND FREIGHT TRAFFIC, 


This committee sent out a list of fourteen 
main questions to member companies asking 
for information as to the methods of se- 
curing business, methods of handling claims 
transportation of baggage, transportation ot 
newspapers, transportation of milk and 
cream, types of cars used, etc. Replies were 
received from 110 companies and these are 
tabulated both as regards the individual 
questions and for all questions, All replies 
indicate a steady increase in freight and ex- 
press business. The committee makes sev- 
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eral recommendations based on the replies 
received and suggests that this business has 
now grown to such proportions as to war- 
rant a separate accounting system segre- 
gated from passenger business. 


Charles E. Beattie opened the discus- 
sion on this report. The roads with 
which he is connected operate on a 
purely freight business and at a profit. 
Single cars are operated and no car- 
loads are handled, the business being 
principally package freight and small 
shipments. No solicitors are employed 
to obtain new business although the 
companies advertise extensively. Claims 
are settled between the claim depart- 
ment and the express department. One 
of the roads referred to handled freight 
in one direction only, but made an ex- 
cellent showing as regards profits. 

F. D. Norviel spoke of the freight 
conditions in the northern central 
states, particularly around Indianap- 
olis, Ind. He explained the freight 
service between Indianapolis and Ft. 
Wayne and Indianapolis and South 
Bend. In reply to questions by E. C. 
Spring he said that the rates charged 
were about the same as those charged 
by the steam roads; also that about 
eleven per cent of.the gross business 
of the company was derived from 
freight. 

THURSDAY MORNING SESSION. 


The session on Thursday morning 
was called to order by President Page 
shortly after 10 a. m., and the report 
of the Committee on Fares and Trans- 
fers presented by M. R. Boylan, chair- 
man. 

FARES AND TRANSFERS. 

The title of this committee was changed 
from “Transfers and Transfer Information” 
to Committee on Fares and Transfers, and 
the scope of its work was increased to in- 
clude all matters having to do with the sub- 
ject of fare collection and registration, 
whether of cash, tickets or transfers. In- 
formation was solicited from member com- 
panies and the replies are tabulated in con- 
venient form. The report also discusses 
methods of fare collection on prepayment 
cars, transfers in connection with prepay- 
ment-car operation, and modifications of 
the transfer laws. The replies to the va- 
rious questions were varied and no con- 
clusions are drawn by the committee. 


E. J. Cook opened the discussion out- 
lining the changes in the transfer sys- 
tem of the company he represents. The 
new transfer only carries two punch 
marks so that the conductor can issue 
transfers with a minimum amount of 
labor. Different colored transfers are 
used each fifteen minutes, the color in- 
dicating the expiration of the time 
limit on the transfer, the two punch 
marks indicating the hour and the line 
on which the transfer is good. Mr. 
Cook explained that some trouble was 
encountered at first in introducing the 
new system but the company carried 
on extensive publicity campaigns and 
explained their position thoroughly. 

C. E. Learned discussed the report 
at some length commenting particu- 
larly on the lack of progress that has 
been shown in the matter of collecting 
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fares. Regarding transfers he held 
that the present form of transfer in 
use is responsible to a large measure 
for delays in issuance and acceptance. 
‘He suggested that transfers be printed 
for each line of a system and contain 
only the names of the transfer points 
on such line. Standard forms of trans- 
fers should be adopted by the Asso- 
ciation. In conclusion Mr. Learned 
spoke of the existing laws governing 
transfers and then discussed in detail 
numerous recommendations of the 
committee. 

Bruce Cameron described briefly the 
transfer system in use in St. Louis. A 
so-called ‘‘fifteen-minute’’ transfer is 
used. They are counted each trip. 

M. C. Brush spoke of the method of 
checking transfers received from con- 
ductors against those issued. This sub- 
ject was also discussed by Messrs. 
Learned and Cameron. The point was 
brought up that where transfers were 
only counted and not checked, the con- 
ductor could substitute transfers for 
cash fares in his accounts. 

C. D. Emmons thought that by re- 
quiring the conductor to deposit his 
transfers and punch with the company 
every night some of the misuse would 
be eliminated. 

J. J. Anderson explained the trans- 
fer system used by the company he 
represents, in connection with a ter- 
minal station. Transfers are issued 
at the terminal by the motorman and 
conductors as the passengers are leav- 
ing the car. These passengers enter an 
enclosure where they can board any 
car leaving the terminal and the trans- 
fers are honored on any car leaving 
the same day. Passengers who leave 
the enclosure forfeit their transfers. 

After some further brief discussion 
the report of the Committee on Con- 
struction of Schedules and Time Ta- 
bles was presented by I. H. McEwen. 


SCHEDULES AND TIME TA BLES, 


This committee presented first a list of 
definitions of terms relating to time tables 
and schedules which were requested at the 
last convention. Reports are also made on 
the subjects of division of work among ex- 
tra men and re-routing. It is recommended 
that the use of the revolving extra list be 
modified to establish a certain number ot 
hours of work as a day’s work for extra 
men, such extra men not to fall back on the 
extra list unti] they have had an opportunity 
to obtain such stated number of hours’ work. 
The committee recommends that the advan- 
tages of possible re-routing of lines be in- 
vestigated. Several recommendations are 


The American Electric Railway 
Manufacturers’ Association held its an- 
nual meeting on Wednesday afternoon. 
President Castle presented the report 
of the Executive Committee. and stated 
that the membership was 328, an in- 
crease of sixteen for the year. The 
exhibition space this year, aside from 
that eceupied by track exhibits, was 
estimated at 76,370 square feet. He 
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also made respecting the issuance and style 
of time tables. 

C. D. Emmons opened the discus- 
sion on this report. He asked if the 
committee gave consideration to the 
standardization of leaving time for 
companies which operate limited and 
local cars. I. H. McEwen replied that 
the committee considered this purely 
a local subject to be governed by the 
length of time, number of cars oper- 
ated, ete. 

H. A. Nicholl also spoke briefly on 
the point brought up by Mr. Emmons. 
He thought that it was good practice 
for interurban companies to start their 
cars from the larger terminals on the 
even hour and half hour with locals in 
between. Regarding the subject of 
showing freight train on time tables 
Mr. Nicholl thought this good prac- 
tice if the freight business is standard. 
He also thought it good policy to print 
new time tables on different-colored 
paper. After some further brief dis- 
cussion the report was accepted and 
the paper by C. J. Franklin, entitled, 
‘“Two-Car Train Operation for City 
and Suburban Travel,’’ was presented 
by C. J. Franklin. 


TWO-CAR OPERATION, 


This paper states that where traffic condi- 
titions are favorable, two motor cars cou- 
pled together, operated and controlled by 
one motorman, have decided advantages over 
single-unit operation and are especially ad- 
vantageous when two-motor equipment is so 
utilized. The traffic conditions which have 
made train operation desirable are briefly 
described and a brief discussion of the ad- 
vantages of train operation and the com- 
parative merits of single car versus trains 
given. Some of the advantages mentioned 
for two-car train operation are: the two-car 
train operation is much smoother in every 
respect—has increased acceleration and per- 
mits of more rapid operation and regularity 
of schedule than trailer operation. It les- 
sens the danger of the switching required 
to run around the trailer at the end of the 
line. This consumes time, frequently to 
such an extent as to interfere with sched- 
ules to say nothing of the accident risk in- 
volved. The paper is concluded with a de- 
scription of the equipment of the city and 
suburban cars used by the Portland (Ore. ) 
Railway, Light & Power Company. 


This paper was discussed at some 
length, C. N. Wilcoxon opening the dis- 
cussion. He spoke particularly of the 
condition that confronts the interur- 
ban companies in the Middle West. 
namely, operating out of the larger 
cities for a considerable distance where 
traffic is heavy during the morning and 
evening hours with a comparatively 


urged every member to have in mind 
and to work consistently for an in- 
crease in membership. 

Arthur W. Brady, president of the 
American Electric Railway Associa- 
tion, addressed the meeting, thanking 
the Manufacturers’ Association, per- 
sonally, and in behalf of the American 
Association for its assistance in mak- 
ing the convention so successful. He 
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light traffic during the intervening 
hours, and in connection with this op- 
erating through a sparsely settled dis- 
trict. The traffic can only be handled 
during the rush hours by increasing 
the number of single units rather than 
increasing the number of schedule 
trains. 

H. H. Adams spoke in favor of cars 
with a center entrance for multiple- 
unit operation. He thought that this 
type of car had several advantages 
over the car with two end platforms. 
The most important is that the seating 
capacity is increased. The question of 
doors has to be considered, however. 

A communication was read from 
P. N. Jones in which he advocates 
trailer operation in preference to multi- 
ple-unit operation. Mr. Storer of 
Pittsburgh upheld Mr. Franklin’s pa- 
per advocating multiple-unit operation 
and explained conditions in Pittsburgh 
on which he based his conclusions. 

F. E. Case spoke of the practice of 
using a cylinder controller on the 
front car, of a multiple-unit train, to 
operate the motors. He thought that 
the street multiple equipment is much 
more flexible with two-car operation. 

W. H. Sawyer said that in many 
cases the cost of multiple-unit equip- 
ment was prohibitive and he advocated 
a renewed consideration of trailer op- 
eration. The overworking of motors 
in single-unit operation is the only im- 
portant difficulty and a judicious se- 
lection of equipment together with 
modern operating practice could prac- 
tically eliminate this draw back. 

E. C. Spring and Clarence Renshaw 
also discussed this paper briefly. 

The report of the Nominating Com- 
mittee was then read and the secretary 
instructed to cast the ballot of the As- 
sociation for the nominees. The fol- 
lowing were then declared duly elect- 
ed: 

President, J. N. Shannahan, New 
York, N. Y. 

First vice-president, Dana Stevens, 
Cincinnati, Ohio. 

Third vice-president, M. C. Bush, 
Boston, Mass. 

Second vice-president, D. A. Hegar- 
ty, New Orleans, La. 

New members of the Executive Com- 
mittee are: A. Gaboury, C. F. Hand- 
shy, C. B. Buchanan, and H. A. Nicholl. 

J. N. Shanahan then made a brief 
address of acceptance, following which 
the meeting adjourned. 


Manufacturers’ Association—Exhibits. 


outlined several suggestions for effect- 
ing a closer cooperation of the manu- 
facturers and representatives of the 
railways in promoting a campaign for 
improving the conditions affecting the 
ae of the railways and the pub- 
Àc. ' 

James H. McGraw was called upon 
to explain what had been done by a 
joint committee of the American As- 
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sociation and the Manufacturers’ As- 
sociation with respect to closer work- 
ing relations between the two associa- 
tions. 

Five members of the Executive Com- 
mittee, to serve three years, were 
elected as follows: E. A. Hegeman, 
Jr., president United States Metal & 
Manufacturing Company, to succeed 
C. C. Castle; C. S. Hawley, president 
Consolidated Car Heating Company, to 
succeed himself; James H. McGraw, 
president McGraw Publishing Com- 
pany, to succeed himself; M. C. Miller, 
Allis-Chalmers Company, to succeed J. 
R. Porter, and C. R. Ellicott, Westing- 
house Traction Brake Company, to suc- 
ceed J. R. Ellicott. H. C. Ebert, presi- 
dent Cincinnati Car Company, and 
W. L. Conwell, president Transporta- 
tion Utilities Company, were recom- 
mended to fill the unexpired terms of 
the offices to which they had been elect- 
ed by the executive committee since the 
last annual meeting of the association. 

Among the exhibits shown and manu- 
facturers in attendance were the follow- 
Ing: 

AlliseChalmers Company, Milwaukee, Wis. 
Standard railway motors, controllers, trans- 
formers, air compressors, straight and auto- 
matic air-brake equipment, photograph of in- 
stallations and apparatus. M. C. Miller, 
C. A. Tupper, F. S. Sly, H. W. Cheney, J. W. 


Gardner, J. W. Murray, F. C. Randall, I. L. 
Dimm, J. C. Lynch, S. J. Chilton. 

American Steel & Wire Company, Chi- 
cago. Electrical wires and cables, mate- 
rials for fencing, rail bonds and bonding 
equipment. C. S. Knight, Jr., C. S. Sturde- 
vant, George A. Cragin, R. K. Shepard, F. 
A. Keyes, J. H. Ashby, R. H. Ryder. 

Anderson, Albert & J. M., Manufacturing 
Company, Boston. Remote-control switches, 
line material, insulators. Ernest Woltman, 
J. M. Anderson, W. W. Hincher, A. S. Burns, 
G. B. Crane, J. F. Stout. 

Blake Signal & Manufacturing Company, 
Boston. Semaphore signals, wiring material 


and wiring devices, solder, staples. E. J. 
Burke, C. C. Blake, G. H. McFee. 
Cutter Company, Philadelphia. Remote 


control circuit-breakers, motor-operated, 
electro-pneumatic, magnetic-operated; also 
reverse current and time-limit circuit-break- 
ers. F. E. Beasley and T. B. Eastburn. 

D. & W. Fuse Company, Providence, R.I. 
Inclosed fuses, cut-outs and fuse and service 
switch boxes, entrance, railway and trans- 
former junction cut-outs; Deltabeston mag- 
net wire, insuating materials for coils, com- 
pleted field and armature coils; magnetic 
chucks, for planers, grinding and milling 
machines. W. S. Sisson, H. F. MacGuyer, 
H. P. Hinds. 

Dearborn Drug & Chemical Works, Chi- 
cago. Samples of boiler compound and oils. 
Reception booth. G. W. Spear, H. G. Mc- 
Connaughy, R. W. Carr. 

Joseph Dixon Crucible Company, Jersey 
City, N. J. Graphite lubricants and insulat- 
ing paints, brushes for railway motors and 
generators. J. M. Willetts, L. H. Snyder, 
H. W. Chase. 

Electric Railway Equipment Company, 
Cincinnati, Ohio. Overhead line material, 
poles and ornamental posts. J. G. Kipp, 
William A. McCallum, A. L. Johnston. 

General Electric Company, Schenectady, 
N. Y.  Self-ventilating commutating-pole 
railway motor, with box frame motor of the 
light weight type; portable air compressor 
set for use in power houses, railway shops, 
etc. Sprague General Electric type M con- 
trol equipment, designed for the control of 
four sixty horsepower motors, in operation, 
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mounted on a rack designed to represent 
the bottom of a car; straight air-brake 
equipment, provided with air-compressor, 
quick-service valve, slide valve type of mo- 
torman’s valve on one end and lift type 
of motorman’s valve on the other end; 
controllers, commutator grooving machine, 
gears and pinions, recording and indi- 
cating steam flow meter in actual operation, 
railway supplies, miscellaneous car equip- 
ment, incuding railbonds, sherardized line 
material, circuit-breakers, fuse boxes, etc.; 
luminous arc headlight, an ozonator, in op- 
eration, for deodorizing and sterilizing the 
air of waiting rooms, office buildings, halls, 
etc.; aluminum cell lightning arresters for 
both 600 and 1,200-volt circuits, mercury arc 
rectifier, standard thirty-five kilowatt high- 


pressure Curtis turbine, gas electric 
car, oscillating type fan motor. J. 
G. Barry, 


F. H. Gale, F. E. Case, 
W. G. Carey, E. D. Priest, E. P. Waller, G. 
L. Schermerhorn, G. H. Hill, E. H. Anderson, 
C. E. Barry, H. N. Ransom, W. B. Potter, 
G. R. Parker, J. Stanton, R. E. Wooley, L. 
W. Shugg and C. Fair, Schenectady. H. L. 
Monroe, J. W. Buell and C. Dorticoes, Chi- 
cago; H. C. Marsh, Cincinnati; W. A. Wool- 
ford, Baltimore; W. J. Clark, S. W. Tra- 
wick, C. B. Keyes, and Mr. Grier, New 
York; G. D. Rosenthal, St. Louis; A. H. 
Russell, and A. V. Thompson, San Fran- 
cisco; C. C. Pierce, Boston; E. H. Ginn, 
Atlanta; Ralph Moore and W. O. Kellogg, 
Philadelphia; W. H. Sigourney, New Haven. 
-~ Heany Company, New York. Heany fire- 
proof wire, armature and field coils, Heany 
lamps, asbestos tapes. F. A. Duff, F. A. R. 
Hoffeditz, R. K. Dana. 

Johns-Manville Company, H. W., New 
York. J-M fibre conduit for underground 
work; J-M Linolite system of lighting; 
overhead trolley and transmission line fit- 
tings; J-M Transite ebony asbestos wood and 
J-M Transite asbestos wood: “Noark” car 
fuse boxes and “‘Noark” N.E.C.S. protective 
devices, suca as fuses, cutouts, service 
switches, etc. “Solderall’’ soldering paste; 
J-M friction tapes and splicing compounds. 
J. W. Perry, H. M. Slauson, Wm. D. Ligon, 
J. H. McManus, H. M. Voorhis, C. W. 
Schultz, H. M. Frantz, George A. Saylor, 


R. R. Braggins, Daniel Fitts, E. B. Hatch, 


W. R. Seigle. 


Matthews & Brother, W. N. Cable 
clamps, lamp guards, guy clamps, trolley 
frog, sleet cutters, fused switch. Claude L. 
Matthews. 

National Carbon Company, Cleveland. 
Ohio. Carbon products for street railway 
motors, stationary motors and generators. 
carbon brushes for miscellaneous uses and 
results of service tests, miscellaneous car- 
bon products. F. D. Katy. O. T. Weaver, 
H. A. Worman, A. E. Carrier, B. Dye, W. 
B. Brady, E. H. Martindale, J. E. Hauser, D. 
Dickey. 

Ohio Brass Company, Mansfield, Ohio. 
Overhead line material, bonding and rail 
equipment, insulators and insulating mate- 
rial. 

Pyrene Manufacturing Company, New 
York. “Pyrene” fire extinguishers. H. T. 
Porter, H. C. Futch, G. H. Peterson, C. E. 
Ware. 

Roeblings Sons Company, John A., Tren- 
ton, N. J. Wires and cables, bare and in- 
sulated, wire rope. M. R. Cockey, G. R. 
Swan, U. G. Tingley, A. V. Errickson. 

Samson Cordage Works, Boston. Trolley 
cord, bell and register cord. F. J. Coakley, 
R. G. Whiting, W. G. Webb, W. G. Wood- 
worth. 

Speer Carbon Company, St. Marys, Pa. 
Carbon brushes. Represented by J. S. Speer, 
G. P. Fryling. 

Standard Underground Cable Company, 
Pittsburg, Pa. Lead-covered and armored 
power cables, bare and insulated wires, Co- 
lonial copper clad wire, trolley wire, Davis 
open air and station terminals, manhole 
junction boxes, cable joining materials. A. 
A. Anderson, J. H. Lytle, Pittsburg: H. P. 
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Kimball, New York; T. E. Hughes, S. S. 
Warner, Philadelphia; F. C. Cosby, Boston. 
Western Electric Company, New York. 
Telephone train-dispatching equipment, se- 
lectors, dry batteries, Electrose insulating 
material, railway supplies. F. D. Killion, 
E. D. Hinman, M. A. Oberlander, J. C. En- 
ders, R. H. Harper, R. F. Spamer, J. C. 
Maxon, G. K. Heyer, H. F. Miller, H. C. 
Owen, C. E. Robertson, A. L. Hallstrom. 
Westinghouse Electric & Manufacturing 
Company, East Pittsburg, Pa. Railway mo- 
tors, induction motors, K-type controllers 


_ and unit switch control circuit breakers, re- 


lays, overhead line material, lightning ar- 
resters and repair parts. E. M. Herr, L. A. 
Osborne, C. A. Terry, H. P. Davis, S. L. 
Nicholson, C. S. Cook, J. C. McQuiston, M. 
B. Lambert, J. W. Busch, A. A. Brown, E. 
P. Dillon, George Ewing, L. N. Reed, C. W. 
Register, H. C. Stier, F. N. Kollock, Thomas 
Cooper, S. J. Keese, T. J. McGill, C. I. 
Young, G. B. Griffin, C. H. Davis, H. L. 
Garbutt, F. C. Stieler, W. R. Scott, D. L. 
Beaulieu, H. C. DeCamp, F. C. Hornstein, G. 
S. Vail, J. E. Garrahan, T. F. McKenna, H. 
Beardsley, J. R. Cox, T. C. Eayrs, J. C. 
Kyle, J. G. Miles, H. A. Faber, N. W. Storer, 
C. Renshaw, J. L. Davis, R. E. Hellmund, W. 
Schaake, R. L. Wilson, P. H. Smith and N. 
S. Braden. 

Westinghouse Lamp Company, Bloomfield, 
N. J. Railway incandescent lamps. Walter 
Cary, B. F. Fisher, Jr. 

Westinghouse Machine Company, East 
Pittsburg, Pa. Turbines of the impulse re- 
entry type. E. H. Sniffin, L. L. Brinsmade, 
H. P. Childs, L. C. Bullington, H. Van Blar- 
com. 

Westinghouse Traction Brake Company, 
Wilmerding, Pa. Electro-pneumatic brake, 
A. M. M. automatic brake, S. M. E. brake 
equipment, electric compressor governors. 
Jobn F. Miller, A. L. Humphrey, W. S. Bar- 
tholomew, E. L. Adreon, E. A. Craig, J. R. 
Ellicott, W. V. Turner, George H. Martin, 
P. H. Donovan, Arthur Jobnson, C. H. 


Beck, S. D. Hutchins, C. J. Olmstead, C. 
P. Carr. 


——— ep 


Russian Copper Production. 

The Department of Mines at St. Pe- 
tersburg, in reviewing the copper in- 
dustry, which employs 25,000 to 30,- 
000 miners, announces that Russia is 
now practically independent of for- 
eign supplies. The apparent consump- 
tion of Russia, which at the begin- 
ning of the century was about 15,000 
to 18,000 long tons, has increased this 
year to about 28,000 -tons and is esti- 
mated for next year at about 32,000 
tons. 

The production for the present year 
has been 24,242 tons, and the figure 


estimated for 1912 is 26,403 tons. 
| 


A Long High-Tension Line. 

What is said to be the longest high- 
tension line in the world was formally 
opened Saturday, October 9, when the 
Catawba River hydroelectric plant near 
Charlotte, N. C., was put in operation. 
The line extends from Durham to Char- 
lotte, a distance of 173 miles. About 
20,000 horsepower will be transmitted 
for use in Durham. This will be fol- 
lowed by still further extensions in 
this territory. 
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New York Electrical Show. 


Grand Central Palace Scene of the Big Exposition, October 11-21. 


The New York Electrical Show of 
1911 was held at the Grand Central 
Palace, October 11-21. The official 
opening of the show was preceded by 
a luncheon given by the New York 
Edison Company to Thomas A. Edison 
and attended by many prominent elec- 
trical men. 

The producers and consumers of cop- 
per seized the occasion as a fit one on 
which to present the inventor with a 
gift that would express their apprecia- 
tion of the part his inventions have 
played in the continuous stimulation of 
the copper industry. Their gift was 


whereupon he remarked dryly that it 
was a shame he could not have a 
‘‘chunk of it.’ So the copper men 
decided that he should have the largest. 
chunk ever, and that is what he got 
yesterday. 

The tables at the luncheon were ar- 
ranged to form a giant E, with Mr. 
Edison sitting on the right of the 
toastmaster, John W. Lieb. The speak- 
ers were President Kirchoff of the 
American Institute of Mining Engi- 
neers, Chas. W. Price, editor of the 
ELECTRICAL REVIEW AND WESTERN ELEC- 
TRICIAN, and George B. Cortelyou, pres- 


Interest was stirred by the contribu- 
tion to the exposition made by the 
Coast Artillery division of the army. 
This was a detail model, showing a 
system of harbor defense by subma- 
rine mines and land batteries. At each 
end of a long glass tank was a fort, 
and from these the long range guns 
and mortars looked out over the bit of 
sea. The model of the disappearing 
gun above the bank of green excited 
the greatest interest. Other features 
include a daily newspaper, printed on 
a motor-driven press, the type being 
set upon motor-driven type-setting ma- 


LUNCHEON AT OPENING OF NEW YORK ELECTRICAL 


a cubic foot of copper, cast with the 
greatest difficulty after six unsuccessful 
attempts. It weighs 486 pounds, and 
rests upon a stout pedestal. ‘‘Edison”’ 
is the simple inscription on the top of 
the cube. One face bore this lettering: 


Edison’s First Invention 
Oct. 13, 1868 
Output of Copper, 377,664,000 Pounds 
October 13, 1910 
Output of Copper, 1,910,608,000 Pounds 


The story of how the copper men 
came to select such a token of their 
esteem for the inventor goes back to a 
dinner they gave him before he sailed 
for Europe on his recent trip. At that 
dinner the various speakers lauded Mr. 
Edison, and rejoiced in the vast in- 
crease in the output due to him, 


ident of the Consolidated Gas Com- 
pany. T. Commerford Martin, secre- 
tary of the National Electric Light As- 
sociation, presented the cube. 

Among the 200 guests at the lunch- 
eon were Major Kessler of the Coast 
Artillery, Charles L. Booker, Nicholas 
F. Brady, J. Sergeant Cram, Bert Han- 
son, Daniel Gimbel, Prof. George F. 
Sever of Columbia, Park Commissioner 
Stover, President Alexander Humph- 
reys of Stevens Institute, H. H. West- 
inghouse, George Westinghouse, Her- 
man Ridder, S. S. McClure, and Wil- 
liam G. McAdoo. After the luncheon 
the guests adjourned to the lower 
floors of the building to see the ex- 
position itself. 


SHOW. 


chines, equipped with electric-heated 
melting pots, and wireless station, op- 
erated by the Navy Department for 
news service and bulletins. 

The Government exhibit includes, 
also, a display by the Bureau of Stand- 
ards, consisting of copies of fundamen- 
tal standards used in electrical and 
magnetic testing. Besides this, the 
method of making special measure- 
ments are shown. As that part of the 
exhibit which shows the effects of elec- 
trolytic corrosion is of considerable in- 
terest, a large number of photographs 
have been added to further illustrate 
this side of the work carried on by the 
Bureau of Standards. 

The Department of Agriculture made 
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an interesting exhibit of electrical ap- 
paratus used in its work in connection 
with the Bureau of Plant Industry and 
the Bureau of Soils. 

Among the historical exhibits was a 
model of one of the early Edison gen- 
erating stations. The National Mu- 
seum at Washington also contributed 
models and photographs of some of 
the earliest electrical apparatus. Among 
these were models of three inventions 
of Joseph Henry’s, 1837; some of the 
early Morse telegraph apparatus and 
Farmer’s electrical broiler of 1850. 

Among the more comprehensive dis- 
plays of industrial applications of elec- 
trical apparatus was the manufacture 
of vacuum bottles, showing glass-blow- 
ing, assembling, silver plating, and 
making the wicker containers. There 
was a cigarette-making plant, with a 
capacity of 30,000 cigarettes a day; a 
candy-making plant, a plant making 
chewing-gum, electrical blue-printing 
processes, paper-fastener machines, 
electrically operated, and a complete 
line of devices for office and factory 
use. 

For the demonstration of electric au- 
tomobiles a large track was laid out 
on the third floor of the building, with 
a model garage, equipped with every 
modern accessory for the handling of 
an electrical vehicle. 

One of the features of the exposi- 
tion was the exhibit of the Brooklyn 
Edison Company. This display was a 
strikingly artistic and attractive model 
home, occupying a space 134 feet long 
and fifteen feet deep. 

The home is divided into kitchen, 
laundry, dining room, bedroom, parlor, 
reception room and porch. The aim 
of this exhibit was to show the way 
of electric housekeeping and all of the 
labor-saving devices available in the 
home wired for electricity. 

Among those making individual ex- 
hibits, were the following. The data 
herewith also indicates, briefly, the na- 
ture of the material on display, and 
the representatives of the companies in 
attendance. 


Anderson Electric Car Company, De- 
troit, Mich.. four “Detroit” electrics; a 1912 
model brougham, an electric ambulance, a 
1912 roadster and the chassis for a 2,000- 
pound truck. W. C. Anderson, Mr. Bacon. 

Babcock Electric Carriage Company, Buf- 
falo, N. Y. Two of its electric pleasure ve- 
hicles, a town car and a roadster. R. Hawk, 
E. M. Osgood. 

8. R. Bailey & Company, Amesbury, Mass., 
Electric Victoria phaeton and new roadster, 
both equipped with Edison storage battery. 

Baker Motor Vehicle Company, Cleveland, 
Ohio. Heavy commercial truck and a spe- 
cial extension coupe. P. Dumont. 
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Campbell Electric Company, Lynn, Mass. 
Complete line of X-ray and high-frequency 
apparatus, portable coils, “correct” X-ray 
tubes, vacuum electrodes, and treatment 
chair. The feature of this exhibit that at- 
tracted much attention among the physi- 
clans was the latest high-frequency trans- 
former, designed to do deep and rapid 
radiography. Campbell time switches, bell- 
ringing transformers and thermo-flashers, 
designed for decorative and sign flashing, 
were also shown. A feature in incandescent 
lamps in low volt tungsten, twenty-watt, 
forty-watt and 100-watt, was shown, with 
individual hanging transformers, equipped 
with 100-watt lamps, for interior lighting 
ard single filament low-volt lamps for tung- 
sten street lighting. F. R. Campbell, L. EB. 
Gott. é 

Commercial Utilities Manufacturing Com- 
pany. Electric time stamps and master and 
secondary clocks. 

Consolidated Telegraph and Electrical 
Subway Company, New York. Model of the 


new subway out of the New York Edison 


Company's Waterside Station No. 1, show- 
ing the method of separation of cables. In 
reconstructing Waterside No. 1 it became 
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and a set for train lighting, were also 
shown. An exhibit that attracted interest 
was a small lighting plant, complete with 
gas-engine, generator, Edison battery, and 
switchboard. The exhibit that perhaps ex- — 
cited the most attention was a bumping ma- 
chine, which showed how the Edison cells 
can withstand jolting, bumping and vibra- 
tion, and still continue in operation. F. L. 
Dyer, W. G. Bee, F. V. McGinness, H. M. 
Wilson, J. F. Kelly, H. L. Davisson. 
Eimer & Amend, New York. Platinum- 
wound and arc electric furnaces; electric 
drying ovens, with automatic regulator; 
Veit ‘electro-analysis apparatus; Emerson 
fuel calorimeter; Gaede and Geryk vacuum 
pumps; Geissler vacuum pump and McLeod 
vacuum gauges: apparatus for producing 
static electricity under air pressure; ap- 
paratus for producing electricity from the 
heat supplied by gas; gas regulators with 
electric control device; electric centrifuges, 
etc. Walter R. Eimer. F. W. Shulenberger. 
Electrical Testing Laboratories, New 
York. Paper testing methods, and the 
various instruments used in the physical 
testing of paper. Among the instruments 
shown were Schopper and Mullen tensile 
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necessary to transfer the cables from the 
First Avenue side to the Thirty-eighth Street 
side of the building. The new system was 
designed with a view toward safety and is 
one of the most complicated pieces of sub- 
way work in this country. The model on 
exhibition is the work of Mr. A. R. Rabe, of 
The New York Edison Company. 

J. H. Day Company. Sifting, grinding and 
mixing machines, a dough mixer, such as 
is used in any large bakery or hotel. The 
mixer has a capacity for any quantity, from 
one barrel of flour up. A combination cake 
mixer and beating machine was also shown. 

Dulles-Baldwin Electric Drill Company, 
New York. Electric hammers, riveters and 
rock drills. J. J. Shaughnessy. 

Edison Storage Battery Company, Or- 
ange, N. J. Display of Mr. Edison’s new 
storage battery. The various component 
parts of a cell were shown on a large 
board, giving one an insight of the me- 
chanical construction of the battery. Sam- 
ples of the active materials of the elec- 
trodes, the nickel hydrate and iron oxide. 
The various types and sizes of cells and 
batteries assembled in trays. from the 
small set used for ignition purposes, to the 
large A-12, of 450 ampere-hours’ capacity, 


machines, folding machines for determining 
the durability, bursting machines, etc., to- 
gether with a number of scales, microme 
ter gages, etc. A very interesting feature 
of this exhibit was the demonstration of 
the method of evaluating the proportions 
of the various kinds of fibers contained in 
paper samples by means of the high-power 
microscope. U. D. Macdonald, A. C. Kraft. 

Electric Controller & Manufacturing 
Company, Cleveland. The E. C. & M. au- 
tomatic starters and machine-tool control- 
lers. An automatic pump starter was shown 
in connection with a motor-driven pump 
pumping water between two glass tanks. 
The new machine-tool controller with au- 
tomatic acceleration in starting and dy- 
namic brake for stopping was also demon- 
strated. F. R. Fishback, W. C. Jackson. 

Electric Storage Battery Company, Phila- 
delphia, Pa. Storage batteries of both sta- 
tionary and vehicle types. Electric lighting 
systems for gas car illumination; ignition 
batteries and systems; railway car lighting 
equipments, and auxiliary apparatus. W. B. 
Bowie, F. L. Kellogg, W. O. Knudson, D. P. 
Orcutt. 

Eureka Vibrator Company, New York. 
Electric vibrators. 
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Federal Sign System, “Electric,” Chicago. 
The Federal vacuum cleaner and sample 
signs. Demonstrations of the efficiency of 
the cleaner were given. This company also 
manufactures washing machines and kitch- 
en cabinets, some of which were shown in 
connection with the model home exhibit of 
the Brooklyn Edison C-mpany. H. I. Mark- 
ham, L. F. Bruce, W. W. Tower, C. B. 
Graves, L. E. Spurrell. 

General Electric Company, Schenectady, 
N. Y. Motors, arc lamps, theatrical lights, 
and a variety of household appliances. Air 
compressor for garage work in operation; 
a CVC three-horsepower motor, showing its 
overload characteristics, entire line of in- 
candescent lamps, heating appliances and a 
motor operating a printing press. A mov- 
ing picture rectifier operating theater spot 
and flood lamps was also installed together 
with a bank of dimmers connected to a set 
of theater-strip lights. The company’s new 
Magnetite arc light for street light- 
ing was one of the features of this exhibit. 
Lyman Clark, Mr. McDowell, Mr. Vorhees. 

General Vehicle Company, New York. A 
2,000-pound, standard, express type body 
wagon; 700-pound standard wagon, and Gen- 
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retary; H. E. Stevens, special representa- 
tive. 

The Haskins Glass Company, Wheeling, 
W. Va. “Lucida” reflectors, “Lenticular” re- 
flectors, and a line of cut-glass ball globes. 
W. Godfrey Boyd, Jr., L. C. Segal. 

Holophane Company, Newark, Ohio. Pris- 
matic glassware in appropriate shapes and 
ornamentation to conform with various 
styles of fixture design. Illuminated hemis- 
pheres, equipped with colored lamps. Rep- 
licas of medals awarded to the Holophane 
Company, the Buffalo Pan-American Exposi- 
tion Medal and the John Scott Medal award- 
ed by the Franklin Institute, forming part 
of the exhibit. Throughout the exhibit hall 
the illumination is dependent upon the light 
control and diffusion of the Holophane 
“Stiletto” type reflectors. V. R. Lansingh, 
E. W. Hyde, H. S. Whiting, F. M. Scantle- 
bury, W. R. Timper, R. B. Grotz, G. Feher, 
A. Miller, E. Bradbury, A. J. Marshal]. 

Hughes Electric Heating Company, Chi- 
The new No. 


cago. Electric cook stoves. 
50 electric range was especially featured 
and attracted much favorable notice. 


George A. Hughes, George Drake Smith. 
Huriey Machine Company, Chicago. 


VIEW FROM MEZZANINE FLOOR. 


eral Electric rectifier of the commercial ve- 
hicle type. The exhibit also contained a 
display of cups and trophies won in endur- 
ance runs during 1910. O. L. Morgenstein. 
_Gould Storage Battery Company, New 
York. Complete low-voltage, house-lighting 
plant, including battery, switchboard, gen- 
erator and gas engine. High-duty standby 
cell for electric lighting plant, emergency 
Capacity 20,000 amperes. Sample plates as 
used in United States and foreign submarine 
torpedo boats. Various types of vehicle bat- 
teries, assembled in trays as used in pleas- 
ure and commercial vehicles. A sample tray 
of cells as used in Third Avenue railroad 
Storage battery cars. Ignition batteries, 
auto lighting batteries, sample grids and 
Plates of the various types of stationary, 
automobile and sparking batteries. A. S. 
Hubbard, E. Van Wagener, J. Starkensteln, 
H. E. Pratt, Geo. Hayes. 

_ Habirshaw Wire Company, New York. 
Various samples of rubber-covered Habir- 
shaw wire. Samples of special rubber-cov- 
ered cables this company is furnishing to 
the New York Edison Company for 1911 
Supply. Also submarine, telephone and tele- 
graph, lighting cables. Submarine lead-in- 
cased and aerial cables. J. B. Olson, sec- 


“Thor” washing machines. M. C. Hurley, 
W. J. Conlon, N. H. Haberle. 

Invincible Electric Cleaner Company, New 
York. The Invincible vacuum cleaner. 

Jefferson Glass Company, Follansbee, W. 
Va. “Luceo” illuminating glassware, includ- 
ing reflectors of various types, balls, hemis- 
pheres, ceiling bowls; many novelties in the 
way of ornamental and special art glass- 
ware, and a special display of units for in- 
direct and semi-indirect systems of light- 
ing. C. H. Blumenauer, president; M. E. 
Trimble, eastern sales manager; U. Skelton. 

Keller Manufacturing Company, Philadel- 
phia, Pa. The ‘‘Santo” vacuum cleaner. J. 
Charles Groshut. 

Kinetic Engineering Company, Philadel- 
phia, Pa. Modern organ blowers and Kinetic 
player-piano blower. J. G. Bierck, presi- 
dent; H. A. Bierck, superintendent; S. H. 
Ebert, New York, manager. 

Kny-Sheerer Company, New York. Latest 
application of electricity to medical and 
surgical uses. 

Fred Lee Company, New York. Various 
types of Eastern lamps, a special feature 
being the Eastern drawn-wire “Mazda.” P. 
M. Dreyfuss. 

Macbeth-Evans Glass Company, Pittsburg, 
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Pa. “Alba” glass in. ceiling lighting, indi- 
rect lighting units and reflectors. Also some 
new patterns in portable lamps. L. W. 
Young, F. M. Egan, G. Gernow, P. C. Egan. 

Monarch Vacuum Cleaner Company, New 


York. Demonstration of portable vacuum 
cleaners. F. F. Bowie, B. B. Hertzberger, 
R. Campbell. 


J. L. Mott Iron Works, New York. Va- 
rious styles of ornamental street-lighting 
standards, and ornamental standards for the 
lighting of public buildings. Reed Adams, 
James N. Mackay. 

Multiple Unit Electric Company, New 
York. Electric furnaces, suitable for heats 
up to 1,850 degrees Fahrenheit. 

National Electric Lamp Association, 
Cleveland, Ohio. Three-thousand-watt, clus- 
ter, consisting of six 500-watt, all-frosted 
drawn-Wire “Mazda” lamps, hung beneath a 
large steel reflector, eight feet in diameter. 
Other interesting displays in the booth were 
a small photometer comparing a carbon and 
“Mazda” lamp; train-lighting lamps; dec- 
orative lamps used for Christmas trees, etc.; 
different types of residential reflectors, 
which are used with “Mazda” lamps: auto- 
mobile lamps, and a complete line of stand- 
ard lamps, including drawn-wire “Mazdas,” 
tantalums, Gems and carbons. F. S. Marker, 
G. P. Cowan, J. G. Henninger, H. H. Magd- 
sick, H. S. Lofquist. 

New York and Queens Electric Light & 
Power Company. The booth was fitted up 
as a reception room, where the company’s 
customers were entertained. 

New York Edison Company. In a series 
of exhibits made up of charts, diagrams, 
models and photographs The New York Edi- 
son Company showed its customers the 
methods of handling its routine business, 
demonstrating many of the household ap- 
plications of electricity. Of special interest 
to consumers of current was the exhibit of 
the bureau which handles all kinds of bill 
complaints. Here were shown the various 
factors which affect the use of electricity 
and cause unusual demands. The arrange 
ments of charts showing the comparative 
cost of private plant and central station 
current was of unusual interest to large 
users of electricity, while the charts show- 
ing the cost of current in New York City 
as compared with other large cities drew 
the attention of even the smallest current 
consumer. Other features of the exhibit 
were the electric dining-room, model kitch- 
en, the company’s advertising methods and 
the illuminating engineering display. 


New York Electrical School. Collection 
of photographs illustrating the practical na- 
ture of its courses. The purpose of this 
school’s exhibit at the show was to invite 
visitors to its building at 39 West Seven- 
teenth street, New York City. to inspect its 
practical method of instruction. From their 
booth at the show literature descriptive of 
the courses and specimen printed lectures 
were distributed. C. V. O’Brien, G. J. Cox, 
and J. L. O’Connor. 

Opalux Company, New York. High-effi- 
ciency glassware, shades and reflectors, in- 
cluding “Carnia,” “Gletico,” “Carrara,” and 
“Opalux’ shades and balls. G. H. McCor- 
mack, sales manager; F. McCloskey. 

Otis Elevator Company, New York.—Com- 
pletely equipped passenger car, with a ca- 
pacity of 500 pounds. The car is of the 
type generally installed in private resi- 
dences, and in order that the demonstration 
might be thorough, its builders constructed 
a forty-foot shaft, through which the 
car was operated. This height is equal to 
an elevator rise of five stories. All the 
safety devices—the ball governor, the safe- 
ty plant under the car, mechanical and elec- 
trical door locks and contacts for hall doors, 
electrical contacts for the car gates, and 
the spring bumper in the pit—were shown. 
Martin Baldwin, G. H. Malcolm, W. A. Daly. 

Phoenix Glass Company, New York. 
“Pheno” tungsten reflectors, globes in a va- 
riety of colored designs, table lamps with 
decorated domes, etc. A feature of the dis- 
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play was the ribbed “Pheno” ball fixture 
and a twenty-inch “Pheno” reflector with 
500-watt lamp for large area lighting. E. 
H. Peck, general manager. E. F. Browne, 
Harry Pickhardt. 
The Pyrene Manufacturing Company, 
~. New York. Demonstration showing the eff- 
ciency and insulating qualities of “Pyrene” 
fire-extinguishing compound. In a small 
glass tank immersed in the squid compound 
were a bare copper conductor and incandes- 
cent lamps. Electric arcs were extinguished 
in the booth by means of “Pyrene.” Mr. 
Davidson in charge of the exhibit. 
Rauch & Lang Carriage Company, Cleve- 
land. A large extension coupe shaft, 
trimmed in blue fancy Bedford. A Victoria 
was also used for demonstrating purposes. 
Shapiro & Aronson, New York. “Tungstel- 
et” shock absorbers. Electric fixtures for 
houses, offices or public buildings. F. S. 
Schwartz. 
Shelton Electric Company, New York. 
Vibrators, hair-dryers, drink-mixerg and vac- 
uum cleaners. Percy R. Steigelman, A. H. 
Wood, W. G. Shelton, A. J. Crawley. 
Simplex Electric Heating Company, Cam- 
bridge, Mass. New line of percolators in 
four different designs, and a new table 
range, which “cooks a whole meal from one 
socket.” A baby range for a children’s play 
house was also shown. This will bake, roast 
and boil three different articles at one time. 
Various other heating appliances of this 
company’s make were also shown. 


Roger 
Williams, Clyde A. Flint. 
The St. John Corporation, New York. 


Bell-ringing transformer and other types 
of low-voltage transformers, in addition to 
a line of lamp watt meters, and load boxes 
or testing sets for the central station. G. 
St. John, Jr., H. W. Hogeland, V. O. Sharp. 

Studebaker Brothers Company, South 
Bend, Ind. Five-ton brewery truck, 1,000- 
pound market wagon with the Weisbecker 
body. The Studebaker pleasure car ex- 
hibit was composed of an open Victoria and 
an enclosed coupe. The vehicles were 
equipped with thirty-two tells of Exide bat- 
tery, using Westinghouse motor and control. 
C. F. Redden, manager of Studebaker Broth- 
ers’ automobile department; R. R. Clayton, 
J. M. Gallagher, Frank Ward, A. C. Mclin- 
tosh, Col. Geo. W. Floyd. 

United Electric Light and Power Com- 
pany, New York. Display of modern store 
heating, and demonstration of practical 
electrical appliances. A double-deck booth 
in the center of the main floor was divided 
and arranged so that each store had its in- 
dividuality and independent installation and 
equipment, together with a display by the 
various merchants. The upper section was 
devoted to a music and tea room, where the 
guests of the company were entertained and 
served with a light collation. Practical 
demonstrations of electric cooking appli- 
ances were given. The stores were a 
modern barber shop with all the necessary 
electrical devices; a well lighted grocery 
- store; an up-to-date tailor shop with an 
electric sewing machine and iron; and a 
display by R. H. Macy & Company of their 
electrical household devices and lamps. 

Vulcan Electric Heating Company, Buf- 
falo. N. Y. Electric heating devices for sol- 
dering, branding, electrotype “building,” 
wax melting. leather creasing, ironing, Cook- 
ing, hair-curling and other specialties. Rex 
Sales Company. F. J. Holmes, H. R. Dilks, 
E. F. Schuerer. 

John J. Waldman, New York. Wired flow- 
ers, for table decorations, minature arc- 
lamp for store illumination, desk clamp for 
office or library use, and a wire-measuring 
instrument which measures any weight wire 
from a No. 40 to a strand five-eighths of 
an inch in thickness. 

Waverley Electric Vehicle Company, New 
York. Five-passenger limousine car, also 
a brougham, with an interior length of sİx- 
ty-six inches. A chassis for a three-ton 
commercial truck. W. Emanuel. 
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Westinghouse Electric & Manufacturing 
Company and Westinghouse Lamp Company. 
Complete line of improved direct-current 
motors with various forms of control ap- 
paratus. These motors were recently placed 
on the market and this was the first pub- 
lic exhibition. A complete line of meters 
for measuring voltage, current, frequency, 
watt-hours, etc., and enameled wire and in- 
sulating materials. This line includes sol- 
der, paste, varnish, mica products, tape, 
fuller board, asbestos, in fact, any insulating 
substance used in the manufacture or appli- 
cation of electrical machinery. The West- 
inghouse Lamp Company had a complete 
display of tungsten lamps for indoor light- 
ing, also street-series tungsten lamps. 
Lamps of all conditions and types were 
shown in full operation. The Electric Com- 
pany had an extensive line of household 
devices, including the general utility motor, 
heating devices, embracing the electric iron, 
toaster-stove, coffee percolator, disc stove, 
chafing dish, air heater, luminous radiator, 
heating pad, dentist’s sterilizer and nursery 
milk-warmer. W. Barnes, Jr. 

Western Electrical Instrument Company, 
Waverly Park, Newark, N. J. New alter- 
nating-current instruments on a demonstrat- 
ing switchboard, consisting of voltmeters, 
ammeters, power-factor meters, single-phase 
and polyphase watt-meters, frequency me- 
ters and synchroscopes. The exhibit in- 
cludes an arrangement whereby an artificial 
load is applied and by means of a flasher ar- 
rangement the dead-beat action and sensi- 
bility of the pointers of the instrument is 
shown over the whole scale area. The com- 
pany is also exhibiting for the first time the 
new line of small size direct-current volt- 
meters and ammeters. These instruments 
are different in size from the large standard 
models but are equally accurate and relia- 
ble. Chas. P. Frey. 

L. A. Williamson Company, New York. 
“Flexilyte”’ portable lighting equipments. L. 
A. Williamson, W. B. Allen. 

L. J. Wing Manufacturing Company, New 
York. Positive pressure blowers, ventilating 
fans and typhoon turbine blowers. H. S. 
Wheeler, E. D. Fieux, J. Dannheiser, A. E. 
Seelig. 

The electrical press was represented by 
ELECTRICAL REVIEW AND WESTERN ELECTRIC- 


IAN, Electrical World, Electrocraft and Popu- 
lar Electricity. 
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An Electrically Equipped School. 

The new state school for the deaf, at 
Indianapolis, Ind., is equipped with a 
complete power plant furnishing elec- 
tric light to numerous school rooms and 
supplying power for operating all the 
machinery for a printing office, refrig- 
erating and ice-making plant and an 
electric kitchen. The new school is one 
of the most completely equipped insti- 
tutions in the state. S. 
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Exports of Copper. 

Exports of copper for the week end- 
ed October 12 were 4,121 tons. The fig- 
ure given since October 1 is 5,653 tons, 
as compared with 9,066 tons for the 
same period last year. 
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Copper Production in Tennessee. 

16,837,727 pounds of copper, valued 
at $2,138,391, were produced in Ten- 
nessee in 1909. The production in 1910 
amounted to 16,850,000 pounds. 
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The New Western Union Telegraph 
Headquarters in New York. 

Mention has been made in these col- 
umns of the new telephone and tele- 
graph headquarters building being 
erected in New York City by the New 
York Telephone Company. The Jour- 
nal of the Telegraph gives some par- 
ticulars of the telegraph facilities that 
will be provided in the new building, 
the location of which is at 18 to 26 
Walker Street, a short distance west 
of Broadway, in the section of the city 
known as the wholesale dry-goods re- 
gion. The plot has a frontage of 125 
feet on Walker Street and a depth of 
200 feet extending through to Lis- 
penard Street. The building plans call 
for a structure of seventeen stories 
with foundations and framing for an 
ultimate increase to twenty-four stories. 

The assignment of space gives the 
third, fourth, fifth and part of the 
sixth floors to the American Telephone 
& Telegraph Company for its long- 
distance operating rooms. The sev- 
enth, eighth, ninth and tenth floors will 
be used by the New York Telephone 
Company for offices, but no local tele- 
phone switchboards will be installed 
there at present. The Western Union 
Telegraph Company is to occupy the 
eleventh to the sixteenth floors, inclu- 
sive, with one-half of the seventeenth 
floor. The total space to be used for 
telegraph purposes is approximately 
100,000 square feet. 

The plans contemplate accommoda- 
tions for 2,600 telegraph employees at 
one time, should the demands for oper- 
ating forces require that number. It 
is probable that the traffic and plant 
departments of the Western Union will 
move from the present quarters at 195 
Broadway to the new building about 
January 1, 1913, but the executive of- 
fices will remain in the old building. 

The assignment of telegraph space is 
to be as follows: A receiving depart- 
ment is to be located at the easterly 
end of the main entrance in Walker 
Street and will be arranged so that the 
general entrance to the building will 
also serve the patrons of the telegraph 
company who desire to file telegrams 
there. This booth will be connected 
with the operating department by 
pneumatic tubes. 

About one-half of the space on the 
eleventh floor is to be assigned to the 
female employees for rest rooms, lav- 
atories and locker rooms, and the re- 
maining space will be temporarily oc- 
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cupied by the district offices until such 
time as it is required for enlarging the 
employees’ quarters. The women’s rest 
room on this floor will be unusually 
elaborate and will afford every com- 
fort. An idea may be had of the lib- 
eral plans contemplated by the size of 
the room. Initially, it will have a 
width of 35 feet and a length of 85 feet, 
and ultimately it will be 40 feet wide 
and 105 feet long. Adjoining this room 
will be a small room exclusively for 
hospital purposes. Two-thirds of the 
twelfth floor will be given up to the 
male employees for rest rooms and the 


remainder of the space to district of- 


fices until such time as the growth of 
the operating force demands the entire 
twelfth floor for quarters. 

The thirteenth floor will be used by 
the plant department for the accommo- 
dation of main cross-connecting racks, 
switchboards, repeater tables, multi- 
plex apparatus and a motor-generator 
plant. This equipment will consist of 
approximately forty-five sections of 
main line, city line and multiplex loop 
boards at the time of initial occupancy 


and of about seventy-five sections by: 


1930. The cross-connecting frames 
will accommodate approximately 20,- 
000 and 36,000 wires for the initial and 
1930 periods, respectively. The trans- 
mission and reception of telegrams will 
be entirely excluded from this floor and 
all communication between the switch- 
boards, multiplex sets, repeaters, ete., 
and the operating rooms will be ef- 
fected by means of a very elaborate 
signaling arrangement, which will per- 
mit instant communication between 
any and every operator’s position and 
the switchboard and repeater attend- 
ants. l 

All. Western Union underground 
cables will occupy a large cable vault 
in the basement, jointly with the cables 
of the telephone company. This vault 
will extend entirely through the build- 
ing from Walker Street to Lispenard 
Street. All underground cables will 
be brought up in three-inch vertical 
tile ducts rising from the cable vault 
to the thirteenth floor, built in the out- 
side wall of the building. There are to 
be eighty-five of these ducts exclusively 
for Western Union cables. 

There is to be a complete arrange- 
ment of switchboards and telegraphic 
equipment to permit a liberal intet- 
change of facilities with the plant of 
the American Telephone & Telegraph 
Company on other floors. 
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The telegraph operating department 
will occupy the fourteenth and fif- 
teenth floors, and ultimately the six- 
teenth and seventeenth floors, it being 
the plan to move the other depart- 
ments to other floors or to space in ad- 
jacent buildings as demands may re- 
quire. The sixteenth and seventeenth 
floors will be constructed so as to per- 
mit conversion into operating rooms 
without recourse to structural changes, 
when desired. The _ operating-room 
equipment has not as yet been planned, 
but a corps of engineers is making 
studies to determine the most efficient 
methods of handling telegraphic traffic 
on a very large scale. It has been al- 
ready decided that there must be no 
human element of delay between the 
time a telegram is received from a wire 
and the time it reaches the routing de- 
partment. To accomplish this means 
automatic conveyance of telegrams 
from every operator’s position direct 
to the routing table. 

For the distribution of telegrams, au- 
tomatic conveyors will be used to the 
limit of practicability, it being the plan 
to devise means that will not only min- 
imize the number of handlings and that 
will give the most expeditious means 
of transit between points in the oper- 
ating department, but that will also 
allow maximum supervision of traffic. 
Special tables, known as concentration 
tables, are being devised that will per- 
mit grouping a multiple of circuits on 
one table or a group of tables equipped 
with signal and switching devices to 
insure the maximum output with the 
minimum delay. 

The operating department is to have 
a very extensive pneumatic-tube system 
connecting with many of the important 
branch offices. The power plant for 
the pneumatic tubes is to be located 
in the basement and will consist of the 
most modern type of compressors, 
with specially devised control, to give 
the maximum working economy under 
varying loads. 

Efforts are being directed to make 
all equipment in the plant and operat- 
ing departments of non-inflammable 
materials as far as practicable, and it 
is expected that the fire hazard from 
interior equipment will be almost nil. 

The sixteenth floor will be occupied 
by the bookkeeping department until 
such time as it is needed as an operat- 
ing room. There will be desks pro- 
vided for 250 clerks, together with the 
filing cases for this department. 
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On the seventeenth floor is to be lo- 
cated an employees’ dining room to ac- 
commodate 325 people initially and 475 
ultimately. The kitchen is to be of 
white tile throughout and is to be 
equipped with the most modern cook- 
ing equipment, including about twenty- 
two feet of range, several large steam: 
caldrons of fifty gallons capacity each 
and the latest development in electric- 
ally driven dish-washing machinery. 
Meals will be served to employees at 
nominal prices and the bill of fare will 
comprise a full diet such as is obtain- 
able in any good restaurant. 

In addition to the dining room, there 
will be located on the seventeenth floor 
a telephone room for the reception and 
delivery of telegrams by telephone. 
This room is to have an ultimate capac- 
ity of 100 telephone operators, it being 
the plan to develop this branch of the 
service to its maximum capabilities. 

The New York Telephone Company 
is considering finishing up the roof of 
the building as a roof garden. 
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Hysteresis Loss of Heusler Alloys. 

In an article in the Annalen der 
Phystk, Steiner reports measurements 
made upon the hysteresis loss of Heus- 
ler alloys at different frequencies. The 
comparisons were made upon the basis 
of a constant magnetizing current. It 
was found that in both iron and in the 
alloys the hysteresis loss increased with 
Increasing frequency up to a certain 
point ‘and then decreased. The eddy 
currents decrease with increasing fre- 
quency. It would be expected that 
these losses would increase with the 
frequency, but a smaller area of the 
specimen comes into consideration at 
the higher frequencies and the result 
is a decrease. Hysteresis curves were 
also taken by photographic means and 
the results of direct measurements were 
substantiated in this manner. The max- 
imum hysteresis was shown at a fre- 
quency of 4,300 cycles per second. The 
alloys behaved in the same manner as 
iron, only that the maximum induction 
and consequently the hysteresis were 
smaller. With decreasing quantities of 
manganese in the alloys, the hysteresis 


` increased. 
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Arrangements have been completed 
by the Baku branch of the Imperial 
Russian Technical Society for the hold- 
ing of an international engineering ex- 
hibition at Baku next April, to con- 
tinue for six weeks. 
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“THE FIRST 110,000-VOLT TRANS- 


MISSION SYSTEM IN EUROPE. 


THE LAUCHHAMMER INSTALLATION NEAR 
DRESDEN, GERMANY. 


Mention has been made in these col- 
umns of the building in Germany of an 
electric power-transmission system that 
is unique in at least two features. It 
is the first 110,000-volt system in Eu- 
rope; although we have quite a few in- 
stallations of this high voltage in Amer- 
ica, about 66,000 has been the limit 
across the Atlantic. The plant is also 
the first one transmitting much electric 
power from a colliery. Further details 
regarding this interesting installation 
have now come to hand; for these we 
are indebted to Electrical Engineering, 
of London. 

This electric power system, involving 
the distribution of 20,000 kilowatts, 
both for lighting and power, among 
four towns, two steelworks, and sev- 
eral villages, is now being completed 
near Dresden, and is expected to be in 
operation by November. Although the 
colliery at which the power house is 
situated is only about thirty miles from 
the extreme point of the supply area, 
a pressure of 110,000 volts has been 
adopted. 

The system is being erected by an 
iron and steel firm, the Lauchhammer 
Aktiengesellschaft, the owner of a 
large colliery at Lauchhammer, which 
decided to transmit electric power 
from the colliery to two of its works 
at Gréditz and Riesa, nineteen and 
thirty-one miles distant, respectively. 
Hitherto the requirements of these 
works could be sufficiently well sup- 
plied from local power stations which 
were fired with briquets manufactured 
at the colliery, but the demand has now 
risen to 6,000 kilowatts at the Riesa 
works and 600 kilowatts at the Groditz 
works, and arrangements have also 
been made to supply three municipali- 
ties that have decided to purchase pow- 
er in bulk up to a maximum of 12,000 
kilowatts from the Lauchhammer Ak- 
tiengesellschaft for a period of thirty 
years. 

For the transmission of the 6,600 


kilowatts for itself, the company had 
decided upon a pressure of 65,000 volts, 
but in view of the demand approaching 
20,000 kilowatts in the near future, it 
was ultimately decided to adopt a pres- 
sure of 110,000 volts. The consulting 
engineer, E. G. Fischinger, in describ- 
ing the system in recent issues of the 
Electro-technische Zeitschrift explains 
his decision as follows: The load at 
the steelworks will be an excessively 
fluctuating one, including several elec- 
trically-driven rolling mills, and in 
view of the large momentary drops in 
voltage which may therefore be antic- 


FIG. 1.—TRANSMISSION-LINE TOWER WITH 
INSULATORS AND GUARD BOWS. 


ipated, it was thought advisable to 
use the very high pressure stated, so 
as to keep the maximum voltage drop 
on the transmission line to five per cent 
(at a load of 15,000 kilowatts and a 
power-factor of eighty per cent). For 
this voltage drop a copper conductor 
of 0.186 square inch section would 
have been required if a line pressure 
of 65,000 volts had been used, and the 
cost of copper would have been too 
great. A section of about 0.11 square 
inch was thought reasonable, but this 


involved a pressure of 85,000 volts, for 
which the same special construction as 
would be required for 110,000-volt ap- 
paratus was necessary. In consequence, 
a line pressure of 110,000 volts with a 
copper cross-section of 0.065 square 
inch (seven wires stranded, each six 
square millimeters in section) was 
adopted, the extra cost of the insula- 
tors being offset by the saving in cop- 
per. Another point influencing the de- 
cision was the type of insulator to be 
employed, as the suspension insulator 
consisting of a number of small units 
was considered better than one large 
pin insulator from the point of view 
of reliability. One interesting result 
of the employment of such a high pres- 
sure with a comparatively small con- 
ductor is that the corona discharge will 
become so great on a rise of pressure 
that the latter will probably be limit- 
ed to 130,000 volts. As will be men- 
tioned later, however, the line is 
further protected against a rise in 
pressure. 

The power station at the colliery is 
constructed to accommodate four 5,000- 
kilowatt turbo sets, of which three 
are already installed. Twelve out of 
eighteen boilers of the Lancashire type, 
each capable of raising 12,000 pounds 
of steam per hour at a pressure of 200 
pounds per square inch, have also been 
erected. The steam is to be superhea- 
ted to 750 degrees Fahrenheit. A novel 
feature of the steam plant is the 
method of removing the ashes. These 
fall down the inclined floors of the ash 
pits and flues, and are delivered into 
water tanks (below the surface of the 
water), from which they can be taken 
without raising any dust. On account 
of the difficulty of providing efficient 
foundations, no stacks are provided, 
but each group of four boilers is pro- 
vided with its own economizer and a 
Schwabach _ suction-draught plant 
driven by a fifty-horsepower motor. 

Each of the three turbo sets devel- 
ops 5,000 kilowatts at 4,740 to 5,500 
volts, and eighty-per-cent power-fac- 
tor; two were supplied by the Allge- 
meine Elektricitéts Gesellschaft, and 
the third by the Maschinenfabrik Augs- 
burg-Niirnberg and the Siemens- 
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Schuckertwerke. The guaranteed 
steam consumptions with 170 pounds 
steam pressure, 660 degrees Fahren- 
heit steam temperature, and ninety- 
one-per-cent vacuum, are 13.34 and 
13.57 pounds per kilowatt-hour, re- 
spectively, at full load, and 15.87 
and 15.1 pounds, respectively, at half 
load, inclusive of the power required 
for the condenser pumps. The very 
cold water pumped up from the mine 
is used for the condensers, but has to 
be supplemented with water obtained 
from two Balke cooling towers. 

From the generators the current is 
taken through armored cables, oil cir- 
cuit-breakers, and disconnecting 
switches to a double set of 5,000-volt 
busbars. At this point some 1,000 kilo- 
watts are to be taken off for the supply 
of the local works and colliery, for 
which about 1,600 kilowatts are already 
supplied by an existing station. These 
1,000 kilowatts are supplied through 
transformers arranged according to 
Scott connection, as the local distribu- 
tion is two-phase, 1,450 volts. Four 
large transformers with water-cooled 
oil circulation and with a capacity of 
0,000 kilowatts each, will be provided 
to raise the pressure from 5,000 to 
110,000 volts for transmission. On each 
side of each of these transformers is 
an electrically operated oil switch and 
two sets of disconnecting switches, one 
to each set of busbars. The two out- 
going lines are connected through oil 
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2.-GUARD BRIDGE WHERE HIGH- 

TENSION LINĘ CROSSES ROAD AND 
TELEGRAPH WIRES. 

switches and disconnecting switches to 
the two sets of 110,000-volt busbars. 
Instead of using flowing water resist- 
ances to lead off static charges from 
the lines, the high-tension windings of 
the potential transformers at the gen- 
erating station are connected in star 
and the neutral point so formed is 
grounded. All the transformers and 
switchgear for this station were sup- 
plied by the Siemens-Schuckertwerke. 

The transmission line consists of two 
three-phase circuits on a single tower 
line. This construction was adopted 
mainly on account of the difficulty of 
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securing rights of way for two sep- - 


arate tower lines. All the towers are 
of steel lattice-girder construction, as 
shown in Fig. 1, and the footings are 
imbedded in heavy concrete bases. The 
conductors are spaced 5.85 feet apart 
only, which appears to be very close 
for 110,000 volts. Electrolytic hard- 
drawn copper is employed for the con- 
ductors. The possible saving by the 
use of aluminum was carefully consid- 
ered, but on account of the very small 
proportion of the cost of the conduc- 
tors to the total cost of the line, and 
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FIG. 3.—SUSPENSION AND STRAIN- 
INSULATOR UNITS, 

the extra cost of the towers due to the 
greater sag, it was found that the 
economy effected in this case was so 
small as to make the use of copper, in 
the opinion of the engineers concerned, 
preferable. 

A standard span of 500 feet was 
chosen, but on account of the difficulty 
of obtaining right of way in certain 
eases, spans of 650 feet and more were 
often found to be necessary. The line 
crosses main railway lines four times 
and the Elbe once. In the latter case, 
the span is 890 feet, requiring special 
towers 117 and 140 feet high on either 
side of the river, respectively, as the 
conductors had to be hung at such a 
height as to clear the masts and fun- 
nels of ships. Fortunately, the line 
crosses the river at a point between two 
railway bridges where the masts and 
funnels are lowered if necessary. After 
considering various different methods 
of crossing, namely, steel conductors, 
special bridge construction, etc., it was 
decided that the safest and best meth- 
od was to use heavier copper conduc- 
tors (seven wires of ten square milli- 
meters each), with strain insulators in 
duplicate, and to pull up the conduc- 
tors so that there would be a factor of 
safety of five even with maximum ice 
and snow load. Across the railways, a 
special steel guard-bridge construction 
is provided in accordance with the re- 
quirements of the railway authorities. 
Fig. 2 illustrates the steel guard struc- 
ture employed where the line crosses a 
street and telegraph wires. 
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The suspension insulators consist 
each of five of the units illustrated at 
the left in Fig. 3. They were supplied 
by the Porzellanfabrik Kahla, Herms- 
dorf. The strain insulators were sup- 
plied by the Porzellanfabrik Ph. Rosen- 
thal & Company, and consist each of 
six units, one of which is shown at the 
right in Fig. 3. Strain insulators are 
used at the railway and river crossings, 
and also at all towers where the con- 
ductors deviate more than five degrees 
from a straight line. The conductors 
are also pulled up to the towers by 
Strain insulators at regular intervals 
along the lime—about every mile— 
Where the conductors are transposed. 


"In all, the conductors of each circuit 


are transposed over thirty” times, and 
by this means not only are inductive 
effects on neighboring telephone lines 
practically eliminated, but also the mu- 
tual induction and electrostatic influ- 
ence of the two parallel circuits re- 
duced to a negligible quantity. The 
particular arrangement of the conduc- 
tors to effect this was especially de- 
vised by Professor Ulbricht. It will be 
noticed that, by the bow-shaped form 
of the upper cross-arm, the conductors 
are hung symmetrically, and inequality 
in the self-induction of the phases thus 
prevented. 
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FIG. 4.—CROSS SECTION OF THE SUB- 
STATION AT GRODITZ. 

The complete set of six conductors is 
protected from direct lightning strokes 
by a single steel cable of 0.0775 square 
inch in section, which also serves to 
interconnect and ground the towers, 
and each tower has a special ground 
plate buried below the concrete foun- 
dation. To insure the grounding of 
the conductor in the event of a break, 
steel bows are attached to the arm be- 
low the conductor, as is shown in Fig. 
1. No tree was allowed to remain near 
the line which could touch it on fall- 
ing. 

The overhead lines terminate at the 
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high-tension busbars in the first of the 
two main substations, namely, that at 
Grödiz, a section through which is 
shown in Fig. 4. The conductors are 
pulled up to the wall of the substation 
by means of strain insulators, and con- 
necting wires A lead in through the 
center of plate-glass panels. Protec- 
tion against direct lightning stroke or 
excess pressure is given by the horn- 
gaps B and electrolytic lightning ar- 
resters C. The duplicate busbars are 
shown at D. The section also shows 
the choke coil to prevent pressure 
surges from reaching the apparatus, a 
110,000-volt oil switch, and the oil- 
cooled transformers. 


The total capacity of the Groditz 


substation is about 13,000 kilovolt- 
amperes, The wide spacing of the con- 
ductors and the size of the appa- 
ratus necessitates a large building, in 
this case 155 feet long, 85 feet wide, 
and 72 feet high. From this station 
the overhead lines run again in dupli- 
cate to a similar but larger station at 
Riesa, with a capacity of 19,000 kilo- 
volt-amperes. 

A 60,000-volt overhead ring main 
over seventy-five miles long, owned by 
the municipalities, runs through their 
district, and is fed at each end by a 
set of 7,000-kilovolt-ampere transform- 
ers in each of the two main substa- 
tions. There are seven small substa- 
tions on this ring main feeding current 
at 15,000 volts to local substations, 
which distribute at 220 volts. The 
power taken by the municipalities is 
measured at each main substation by 
Aron meters with maximum-demand at- 
tachments. 

The pressure regulation of the high- 
tension system is effected by maintain- 
ing automatically a constant pressure 
of 100,000 volts at a point between the 
two main substations by means of Tir- 
rill regulators in the generating sta- 
tion actuated by series current trans- 
formers. 

In order that there shall be a means 
of regulating the pressure on the dis- 
tributing networks, the municipalities 
have provided series regulating trans- 
formers in each of the seven 60,000 
15,000-volt substations on the 15,000- 
volt side of the main transformers, and 
these can produce a variation of 750 
volts in either direction. The trans- 
foriners and switchgear in the substa- 
tions at Riesa and Grdéditz were sup- 
plied by the Allgemeine Elektricitits 
Gesellschaft. 
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A Curious Crankshaft Breakdown. 

The designers and erectors of electric 
power-plant machinery sometimes come 
across unexpected difficulties which en- 
tirely upset their calculations and for 
a time are quite baffling. Even in the 
most standardized schemes it is nearly 
always the case that something will go 
wrong and will have to be put right by 
the contractors before the plant is 
taken over by the purchaser. An in- 
teresting case illustrates this. A small 
alternating-current power house had 
been erected, the alternators being di- 
rect-coupled to horizontal medium- 
speed steam engines; the coupling was 
at one end of the crankshaft, and a 
small flywheel at the other. It was 
expected that the flywheel plus the 
weight of the rotating part of the al- 
ternator (the field) would be sufficient 
to reduce the cyclic variation of the 
sets sufficiently to give smooth parallel 
running. Curiously enough, however, 
after the station had been put into par- 
allel rumning, there was not a great 
lapse of time before one of the crank- 
shafts broke right across, and the in- 
dications of the fracture were those of 
severe torsional stresses. A new shaft 
was put in, but failed some little time 
afterwards, and a third shaft broke in 
exactly the same way. The matter was 
then very carefully looked into, and it 
was found that the engine builder, who 
had originally standardized his engines 
with wrought-iron crankshafts had, af- 
terwards, followed modern practice by 
using mild steel. This was, of course, 
quite in order, but the point had been 
overlooked that mild steel is far more 
subject to ‘‘fatigue’’ than wrought 
iron. The continual torsional effects 
produced by the parallel running of the 
alternators and the consequent varia- 
tions of effort on the crankshaft be- 
tween the flywheel end and the coup- 
ling end had produced a certain 
amount of ecrystalization in the mate- 
rial, finally resulting in a fracture. We 
have often pointed out that the fly- 
wheel should invariably be placed be- 
tween the engine and the generator, 
and the object lesson conveyed by this 
example may serve as a warning to 
those engine builders who persist in fol- 
lowing the practice which we have con- 
demned.—The Electrical Review (Lon- 
don). 


——————_..5--- 

Corrosion of Steam Piping by Soda. 
F. Westhoff states in Stahl und Eisen 

that in a boiler plant working partly 
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with saturated and partly with super- 
heated steam, the wrought-iron pipes 
and cast-iron valves of the superheated- 
steam line were badly attacked after 
four years’ service, whereas the satu- 
rated-steam line was in excellent con- 
dition. Appearances suggested local 
solvent action. On close examination a 
whitish matter was found at the cor- 
roded places, which, on chemical analy- 
sis, proved to be in part at least so- 
dium carbonate. Soda was used for 
softening the feed, and it seemed that 
the amount used was rather excessive ; 
one and one-half days after blowing 
down the boilers the boiler water 
showed 12.4 grains of soda per gallon. 
The investigator concluded that soda 
particles were carried along with the 
steam, and that in the superheated- 
steam line they could deposit, while 
with saturated steam the condensation 
flow prevented deposits. He concludes 


that this deposited soda corroded the 
iron. 
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Character of Ash in Coal More Impor- 
tant Than Its Quantity. 

It is not easy to determine the effect 
of small variations in the percentage of 
ash on the results obtained under the 
boiler. In this respect the character of 
the ash is of more importance than the 
quantity, say D. T. Randall and Perry 
Barker, of Boston, in a recent communi- 
cation. Clinkers and ash reduce the ef- 
ficiency and capacity by making it nec- 
essary to hold the doors open longer in 
cleaning the fire; and in case the ash 
fuses and runs onto the grate bars, the 
air is shut out, the grates may be 
burned, and the results affected by the 
imperfect air supply. <A large percent- 
age of ash tends to make the distribu- 
tion of air through the fuel bed uneven 
requiring a much larger air supply than 
is necessary for other coals. Large 
quantities of ash also cause a loss 
of unburned coal due to the pok- 
ing and frequent cleaning of the fire. 
When the coal contains a high percent- 
age of ash, the labor of feeding the fur- 
nace with the extra quantity of fuel, 
the cleaning of the fires, and the han- 
dling of the ash, may make it neces- 
sary to employ extra help in the boiler 
room. There is also an additional ex- 
pense in hauling the refuse away from 
the plant. The extra quantity of ash 
may make it impossible to burn a suf- 
ficient quantity of coal upon the grate 
surfaces provided, requiring the opera- 
tion of an additional boiler. 
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Commercial Practice—Management, Rates, New Business. 


Slogan Sign for St. Louis. 

Several months ago a public contest 
was held in St. Louis for the purpose of 
selecting a city slogan which could be 
used for advertising purposes. After 
approximately 85,000 slogans were ex- 
amined, a committee composed of sev- 
enteen prominent business men selected 
the phrase: ‘‘St. Louis Has the Goods.”’ 

This slọgan has been used to adver- 
tise the city in a variety of ways, but 
not in any other manner as effectively 
as through the use of a flashing electric 
sign. The Union Electric Light & Pow- 
er Company donated to the city this 
sign which stands on the roof of the old 
Armory Building in St. Louis, at Sev- 


lic. The Union Company thus took ad- 
vantage of an excellent opportunity to 
place itself in favor with the city offi- 
cials and civic organizations. 
—eo 
Office Building of the Union Electric 
Light & Power Company. St. Louis. 
The accompanying illustration shows 
the decorative lighting which has re- 
cently been installed on the new office 
building of the Union Electric Light 
& Power Company, St. Louis, Mo. This 
new building is located at Twelfth and 
Locust Streets, just two blocks from 
the former quarters of the company. 
As foremost among the boosters for 
St. Louis, the Union Electric Light & 


OUTLINE LIGHTING OF UNION ELECTRIC LIGHT & POWER COMPANY’S BUILDING. 


enteenth and Pine Streets. The letters 
in the sign are four feet high, stand fif- 
teen feet above the building roof‘and 
occupy a space eighty feet long. With 
the height of the building the sign 
Stands against the dark sky 150 feet in 
the air, and its message is flashed so 
that it may be read from all incoming 
and outgoing trains, as well as from a 
very long distance to the South. The 
words in the sign are flashed on separ- 
ately, then the complete slogan is left 
for a moment or two, and the process 
repeated. 

The mayor, members of the munici- 
pal assembly, officers of the civie and 
commercial organizations and members 
of the slogan committee were present 
when the sign was presented to the city 
and first flashed its message to the pub- 


Power Company felt that it should not. 
only secure quarters of a sufficient size 
to accommodate its rapidly growing 
business, but should erect a building 
that would prove an ornament to the 
city and be a model, as regards light- 
ing, for other office buildings. 

In accordance with these ideas tie 
building is an attractive, modern fire- 
proof structure and the interior light- 
ing is in accordance with the latest 
practice in illuminating engineering. 
The outline lighting just completed 
adds to the attractiveness of the build- 
ing at night and this is further aug- 
mented by the ten flaming-are lamps 
suspended from the walls at the third- 
story level. 

As regards the layout of the build- 
ing, an Ingenious plan was worked out 


for the display room. As will be noted 
a portion of the building is occupied by 
a theater. That portion to the right of 
the lobby, on the first floor, is utilized 
as a display room with a passage way 
to the main theater lobby. The com- 
pany has fitted this display room in an 
attractive manner, providing accommo- 
dations for patrons of the theater and 
inviting them to utilize it as a waiting 
room. Attendants are constantly on 
hand to demonstrate the apparatus on 
display and frequently light refresh- 
ments, prepared in electrical utensils, 
are served. 
4 
People’s Electrical Page. 

Co-operative advertising in the form 
of a so-called electrical page published 
weekly in a daily newspaper and con- 
taining an assortment of electrical ad- 
vertisements, mention of which has 
been made in previous issues, has been 
instituted in Boston. The Boston Sun- 
day Post for September 3 contains the 
first electrical page to be published in 
that city. The news features are 
timely and of interest and the adver- 
tisers have apparently entered into the 
spirit of the proposition. 

The idea of co-operative advertising 
of this nature was inagurated in Cleve- 
land, with great success. E 

— ee 
Increasing Central-Station Business in 
Wichita, Kan. 

The Kansas Gas & Electric Company, 
Wichita, Kan., has made an enviable 
record, as regards new business, during 
the past year, the output of the com- 
pany being practically doubled. From 
a recent count, it is estimated that 
there are connected to the company’s 
circuits over 5,000 electric fans, 2,500 
electric irons and 200 washing ma- 
chines. Great increases have also been 
made in industrial motor applications, 
this load representing over 5,500 horse- 
power. 

As regards street lighting, the elec- 
tric company is completing negotia- 
tions with the municipal authorities 
whereby the 140 antiquated arc lights, 
at present installed in the business dis- 
trict, will be superseded by 450 mod- 
ern-type ares suspended from ornamen- 
tal iron poles spaced 100 feet apart. 
This lighting will be further augment- 
ed by tungsten lighting in the residence 
districts. 
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The Artificial Lighting of Factories. 

At the monthly meeting of the 
American Society of Mechanical En- 
gineers, held in New York City on 
October 9 in the Engineering Societies 
Building, a paper was read by L. P. 
Alford and H. C. Farrell on ‘‘ Factory 
Construction and Arrangement,’’ deal- 
ing especially with the plant of the 
United Shoe Machinery Company, at 
Beverly, Mass. The discussion of this 
paper was confined to the subjects of 
lighting, manufacturing plant and shop 
floors. The portion of the paper relat- 
ing to the lighting and power equip- 
ment is as follows: 


The current generated at the power 
house is 575-volt, three-phase, sixty-cycle, 
distributed without transformation by the 
power circuits to 600-volt induction motors 
and transformed at a number of distribut- 
ing centers to 100 volts for the lighting 
system. Three lighting systems are used; 
these are designated day, public and ma- 
chine-tool circuits. The primaries of all 
are independently connected by switches 
in the power house. : 

The day circuits furnish light for the 
Offices, drafting rooms, storage areas and 
wherever may be necessary in the daytime, 
and each room is provided with its own 
switch control so that artificial light may 
be had at any time. The public circuits 
furnish light for the toilet, wash and locker 
rooms in the toilet-room wings, for all en- 
trances and exits to the plant, for the cross 
corridors connecting the main buildings 
and for the longitudinal central passage- 
ways on all machine-shop floors. These 
circuits are controlled entirely from the 
power house. The machine-too] circuits 
feed individual lights for machine tools and 
manufacturing operations. These circuits 
are controlled on each floor and for com- 
paratively short lengths, averaging about 
200 feet. 

In operation, the public-circuit switches 
in the power house are closed twenty min- 
utes before the time of beginning work, 
thus furnishing light for the entrance of 
employees to the plant. They remain in 
use until there is sufficient daylight to per- 
mit unhindered movement throughout the 
passageways and aisles. These circuits are 
again brought into use in the afternoon 
shortly before quitting time, and remain 
in for a sufficient length of time to per- 
mit every one to leave the plant. The ma- 
chine-tool circuit is thrown in at starting 
time, pulled at noon, thrown in at 12:55 
p. m. and pulled again at 5 p. m. The day- 
circuit swtiches are kept in at all times, 
connecting the lines with the generators 
when they are running and with an outside 
source of current supply when they are 
shut down. Thus the offices, drawing 
rooms, and a limited number of lights re- 
quired for the night watchmen, are avail- 
able at all times. 

In the original plant the day circuits and 
the machine-tool circuits fed nothing but 
incandescent lamps mainly of sixteen 
candlepower. The public circuit feeds in- 
candescent lamps in the toilet-room wing. 


Electric Lighting and 
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a ‘limited number of incandescents along 
the main aisles and passageways and 7.5- 
ampere inclosed arcs at the junction points 
of the longitudinal passageways of the main 
buildings and cross passageways connect- 
ing these buildings through the wings. 

The hghting systems at present are un- 
dergoing a modification, not as regards the 
original circuits themse:ves or their con- 
trol, but as regards the lighting units. The 
offices and drafting rooms have been 
equipped with mercury-vapor lamps of 150 
and 300-candlepower sizes and these have 
been found quite satisfactory for this serv- 
ice with the possible exception of some 
slight difficulty in determining the colors 
of cards and inks in some of the office 
work. At the present time, one section of 
a miller department is equipped with these 
lamps as an experiment, which, if satis- 
factory, will result in their use to the ex- 
clusion of incandescents in the manufac- 
turing departments. In case it is deemed 
inadvisable to use such lamps for manu- 
facturing processes, they will, however, re- 
place the arcs .on che public circuits and 
in departments that require nothing but 
general illumination. 

The lighting factors of the original instal- 
lations were as follows: For offices and 
drafting rooms, 0.5 candlepower per square 
foot of floor area; for manufacturing de- 
partment, 0.3 candlepower per square foot 
of area; and for the public circuits, 1 can- 
dlepower for each twenty-nine square feet 
of floor area. This factor is not as satis- 
factory as it should be because the ceilings 
of some of the rooms are crossed by a 
number of sheet-metal ventilating ducts, so 
arranged that a larger number of lamps 
would have to be installed, to prevent ob- 
jectionable shadows, than would otherwise 
have been necessary. The installation of 
the mercury-vapor arc lamps over the mill- 
ing-machine area provides ninety watts for 
each ten square feet of floor area. The 
switch control for these mercury-vapor 


lamps is by twos in series lengthwise of 
the room. 


The discussion on shop lighting was 
of a general character; it was opened 
by G. H. Stickney, of the General Elec- 
tric Company. According to him, lo- 
ealized and general illumination mark 
the two extremes of lighting practice. 
Up to a short time ago, practically all 
industrial lighting was accomplished 
with the carbon-filament incandescent 
lamp for localized illumination, and 
with the are lamp for general illumi- 
nation. The high efficiency of the are 
lamp gave it the preference over the 
incandescent for this purpose, but in 
many eases combined installations have 
been made. The _ tungsten-filament 
lamp has provided a range of efficient 
units in the gap between the are and 
incandescent lamp. There are, there- 
fore, now four classes of practice in 
shop lighting, viz.: localized illumi- 
nation with small units; general illu- 
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mination with large units; combined 
localized and general illumination with 
large and small units; localized-gen- 
eral illumination with units of interme 
diate size. 

Localized illumination usually im- 
plies a ecarbon-filament incandescent 
lamp, hung over a machine or bench, 
mounted on a bracket or used as a por- 
table. The lamp is under the contro) 
of the workman who places it so as 
to direct the light where needed. The 
illuminated area is relatively small and 
the intensity falls off rapidly from the 
point of maximum illumination. Lo- 
calized illumination has been largely 
superseded by localized-genera] illumi- 
nation. For example, illumination of 
deep borings, molds, under or inside 
of machines, ete.; of straightening or 
inspecting processes where the image 
or reflection of the light is specially 
employed; illumination of very fine 
work, such as small screw-thread cut- 
ting; machine sewing on dark goods 
where intense illumination is required 
over small areas. It is most econom)- 
cal where the illuminated surfaces are 
relatively small and widely separated. 

General illumination attempts to 
provide an approximately even inten- 
sity of illumination throughout a work- 
room, but this ideal is seldom realized, 
except possibly when the lamps are 
hung at a considerable height. The 
lamps are usually spaced equally 
throughout a room, independent of the 
location of the machinery, and the most 
efficient illuminants are available. Few- 
er outlets being required, the initial 
wiring cost and maintenance expense 
are relatively low. Where work ìs 
concentrated, requiring a particular in- 
tensity over a large portion of the 
Hoor area, general illumination will 
usually cost less than localized lighting. 
It is best adapted to high shops, espe- 
cially where craneways require the lo- 
cation of the lighting units along the 
sides of the room or above the crane. 
It is desirable on account of safety 
where large, powerful, moving ma- 
chinery is used, and is commonly em- 
ployed in rolling mills, large machine 
shops, erecting bays-and similar places. 
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Combined general and localized illu- 
mination is adapted to shops in which 
a low or moderate intensity will an- 
swer most requirements, higher inten- 
sity being required at but a few local- 
ized points. For.example, a group of 
automatic screw machines requires but 
moderate general! illumination while in 
operation, but intense illumination is 
required at a particular point when one 
of the machines is being set up or ad- 
justed. For work of this character in 
which one workman attends a number 
of machines, it is good practice to pro- 
vide him with a lamp and short exten- 
sion, arranging the wiring so that the 
extension can be plugged in at various 
points near the machine. 

The term localized-general illumina- 
tion is applied to the practice of pro- 
ducing general illumination by means 
of regularly arranged units, but with 
reference to the machinery or processes 
so as to provide a higher intensity of 
illumination at important points than 
elsewhere. Units are located also to 
give suitable direction to the strongest 
light on a certain machine, to avoid 
shadows and reflections. This practice 
has followed the development of the 
tungsten lamp, which gave a series of 
efficient units through a range of size 
for which no provision had previously 
been made. Localized-general illumi- 
nation is now largely used for looms, 
lathes, and other machinery, where the 
size and spacing of the machines is 
such as to permit uniform spacing of 
lamps. By varying the height, spacing 
and size of unit as well as the type of 
reflector, practically any character of 
distribution of illumination of suitable 
intensity can be obtained. 

Localized-general illumination is dis- 
tinct from localized illumination in 
that the lamps are located higher and 
are not usually controlled by the in- 
dividual workman, and from general 
illumination in that the points of max- 
imum intensity are located to suit the 
arrangement of machinery and other 
processes, 

In discussing the same subject C. E. 
Clewell, of the Westinghouse Electric 
& Manufacturing Company, said that 
shop lighting is one of the indirect 
items leading to greater efficiency of 
the worker. It may be considered 
from the two standpoints of a condi- 
tion for clear vision and as one of the 
factors in the shops which makes for 
the comfort, contentment and working 
efficiency of the employees. Previous 
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to the past decade, the lamps available 
were limited practically to the carbon- 
filament lamp of low candlepower and 
the are lamp of high candlepower. The 
introduction of Nernst, mereury-vapor, 
Moore-tube, metallized-filament, tanta- 
lum and tungsten lamps, has made 
available lamps of almost eyery candle- 
power, ranging from small to very high 
values. There is accordingly no need 
for a glaring are lamp in locations 
where the ceiling height 1s moderate 
and which are far easier and better 
lighted by a medium-sized lamp. 

The general interest taken in the sub- 
ject of illumination, has been partly 
brought about by the modern efficiency 
movement, which has looked to the 
elimination of al] causes limiting 
the attainment of high efficiency. Al- 
most all shops in the past have 
heen provided with inferior lighting 
conditions, largely due to the lack of 
more suitable lamps when the installa- 
tion was first made and also because 
the attitude toward lighting in the past 
has been practically one of expense 
per se. The economic effect on the 
workman has been generally ignored. 
With the realization of the importance 
of improved lighting conditions, we find 
that lighting facilities, which a couple 
of years ago were considered extrava- 
gant are today not only tolerated by 
the practical shop man, but demanded 
as essential to his best interests. This 
has been followed by a change in the 
standard of quantity of light consid- 
ered necessary for various purposes 
throughout the shop, which, coupled 
with the many new lamps of higher 
efficiency, has produced a two-fold con- 
dition of development during the past 
year or two that is today beginning to 
settle to a state of equilibrium in the 
matter of light quantities considered 
necessary and in the matter of the type 
of lamp best suited to the vari- 
ous classes of work. _ 

There are three general methods by 
which artificial light may be furnished, 
viz., the units may be used as individ- 
ual lamps close to the work, one lamp 
being provided for each machine; the 


lamps may be mounted above the heads. 


of the workman, thus providing dis- 
tributed light units over the entire floor 
space, or a combination of the two fore- 
going methods may be employed; it is 
best, where possible, to eliminate drop 
lamps and install enough lamps mount- 
ed high and out of the ordinary field 
of vision to light the place properly. 
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The reasons for preference being given 
to the overhead system are as follows: 
With the overhead system, the entire 
Hoor space is lighted so that work can 
be performed at any point; in most cases 
some light from overhead lamps is nec- 
essary even when drop lamps are used ; 
a small increase in the number of over- 
head lamps may render the drop lamps 
unnecessary, thus saving the mainten- 
ance on drop cords, which is apt to be 
high when compared with that of lamps 
mounted out of reach; by mounting the 
lamps at the proper height, selecting 
the proper size and adopting reflectors 
or globes, glare or dazzling effects may 
be avoided ; when a drop lamp is placed 
close to the work, the small space which 
it lights is usually very intense; in 
the absence of overhead lamps, the sur- 
roundings will be considerably darker 
than this spot and the eye is fatigued 
if it must continually travel from the 
bright spot to the darker surroundings, 
not to speak of the added difficulty of 
finding tools and material] in the darker 
zone; the overhead system is more eco- 
nomical, more pleasing and neater in 
appearance than where drop cords are 
used. 

While the preceding features argue 
in favor of the overhead system, drop 
lamps are essential in some cases, such 
as in die making, in which edges and 
openings must be exact, and also with 
milling machines where the work is 
often of such a nature that the work- 
man must look into deep openings or 
up from below. 

In one large shop the upkeep on ex- 
tension lines was about twenty-five 
cents per month each or one cent per 
day. The man using one of these ex- 
tension lines, may possibly earn from 
two to three dollars per day in the op- 
eration of the machine, that is, two to 
three minutes is equivalent in wages to 
one cent. Calculated on a basis of 
wages alone, two to three minutes will 
cover the cost of extension-line main- 
tenance and there are many cases where 
far more than this amount of time will 
be saved by providing a drop cord with 
an individual lamp for the work. 

The avoidance of eye strain and the 
promotion of economy in operation by 
the use of high-efficiency lamos with 
low maintenance costs, and at the same 
time the location of the lamps so that 
they are easily accessible for renewals 
and repairs are amony the important 
items of successful shop lighting. In 
design, attention must be given to the 
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intensity of the light, to its uniformity 
and to the reflectors to be used. These 
last are now designed to distribute the 
light evenly over the floor space, a de- 
sirable feature in maufacturing loca- 
tions. Other important items are the 
elimination of drop lamps in all but ex- 


ceptional cases, the avoidance of bright ` 


light shining from the lamp into the 
eye, the use of lamps of such sizes con- 
sistent with the ceiling height, the con- 
sideration of the type of reflector hold- 
er so that the filament of an incandes- 
cent lamp in it shall be at the particu. 
lar point necessary to attain the best re- 
sults. The light thrown vertically down- 
ward by the lamp and reflector is often 
considered to be the most important 
component of the light. The sides of 
machines and machine tools, however, 
in many instances require strong light 
and may be even more important than 
the horizontal surfaces involved. High- 
er values of the side light have been 
secured in some cases with the over- 
head system by lowering the lamp 
somewhat and using a reflector of wide 
distributing type. The idea that the 
excellence of the light is in proportion 
to the quantity is a mistake. Too much 
light may even be more harmful to the 
eye than too little. None the less trou- 
blesome, however, is the effect produced 
by lamps spaced too far apart. This 
also produces eye strain and renders 
good work impossible. 

The wiring should be so arranged 
that the lamps may be controlled eco- 
nomically by fairly numerous switches, 


in general lines parallel to the windows - 


and skylights, and also so that not too 
large an area of floor space shall be 
lighted by the lamps of each circuit. 
Certain lamps when not required may 
thus be turned off. 

The questions of color, quantity, dif- 
fusion, shadows, distribution and the 
like are important and should be con- 
sidered in planning the lighting for a 
new location in the shop. Illumination 
results depend very largely on the sur- 
roundings, the color of the walls and 
ceiling, the dust and dirt in the air, the 
voltage conditions and type of reflect- 
or; that is, whether the light from each 
lamp is concentrated or distributed 
over a large area. 

A maintenance department 18 an ex- 
cellent feature of a well-equipped shop. 
The lamp should be renewed as soon as 
burned out or trimmed when necessary, 
and the reflectors and globes cleaned 
at sufficiently short intervals to insure 


an average condition of high efficiency. 
Losses of light as great as fifty per cent 
in the worst cases have been recorded 
due to accumulations of grease and dirt 
on glass reflectors. As the cost of clean- 
ing is small when compared to the loss 
of light, interpreted in money values, 
this item should not be neglected. 

The necessity for good lighting is so 
apparent that the enumeration of some 
of the effects may seem commonplace. 
These effects, however, are so signifi- 
cant in their relation to shop manage- 
ment that they are worth mentioning. 

Decrease in the cost of operation and 
maintenance of the lighting system, or 
increase in the quantity and quality of 
the lighting for the same cost; greater 
accuracy in workmanship with conse- 
quent lessening of the defective work; 
increase in production with accompany- 
ing decrease in cost; reduced liability 
of accidents; lessening of eye strain; 
more cheerful surroundings; content- 
ment of the workmen, insufficient light 
breeding discontent as well as poor 
work ; order and neatness in the care of 
the shop, and a pride in maintaining it 
in such condition; supervision of the 
men made easier. This is especially the 
case in locations which are crowded 
with machinery and belting. 

To the manager, the highest consid- 
eration is the money value of the light 
due to the superior workmanship and 
greater output. As illustrating the 
small differences between good and in- 
ferior lighting consider the following 
hypothetical case. Making certain as- 
sumptions in the case of tungsten light- 
ing as to energy cost, life of lamp, 
cleaning, interest, depreciation, etc., 
the annual operation and maintenance 
cost for a typical factory bay 16 by 40 
feet may be taken as $50. If the wages 
of the five men employed in it equal 
twenty-five cents per hour each, the 
gross wages of the five men per annum 
may equal $3,500. Adding to this the 
cost of superintendence and indirect 
expense, the gross cost of such a bay 
may equal $5,000 to $7,000. The lighting 
will then cost 0.7 to 1.0 per cent of the 
wages, or the equivalent of less than 
four to six mimtes per day. Poor light- 
ing will presumably cost at least one- 
half of this amount say two to three 
minutes per day. If therefore good 
light enables a man to do more and bet- 
ter work to the extent of two or three 
minutes per day, the installation of 
good lighting will pay for the differ- 
ence between poor and good systems. 
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Electric Street Lighting to Replace Gas 
in Another Section of London. 

The Electrice Light Committee of the 
Borough Council of Shoreditch, Lon- 
don, England, has made an important 
recommendation that electricity shall 
be substituted for gas in all the streets 
in the borough north of Old Street. At 
a recent meeting the Council adopted 
the plan. The number of burners now 
illuminated by gas in this district is 
1,055. About fourteen miles of cables 
will be required in the 160 streets af- 
fected by the proposed change, says 
Flectrical Engineering. Mains of suff: 
cient size to meet any reasonable pri- 
vate demand, in addition to the street- 
lighting load, will be laid at an ap- 
proximate cost of $41,925. The cost of 
converting the existing posts for elec- 
tric light is estimated at $3,325. The 
annual saving over gas street lighting 
is estimated to be $1,150. The gas man- 
tle burners will be replaced by 50 and 
100-eandlepower tungsten incandescent 
lamps. 

eo 
Power Equivalent to One Candlepower 
at Different Wave-Lengths. 

In a paper read before the French 
Academy of Sciences, Buisson and Fa- 
bry report on experiments in which 
they have compared the intensity in en- 
ergy units of the visible violet, green 
and yellow rays of a quartz mercury- 
vapor lamp measured with a bolometer 
with the light intensity of a Hefner 
lamp measured with a Lummer photo- 
meter. The quartz lamp was six cen- 
timeters long and was operated at 
twenty-seven volts and 3.5 amperes. 
The candlepower in a direction normal 
to the length of the tube was 2.1 for the 
violet ray, 41.5 for the green, and 17 
for the two yellow rays. With the 
bolometer at a distance of one meter 
from the lamp the power in watts per 
square centimeter was 0.513 for the vi- 
olet ray, 0.583 for the green and 0.285 
for the yellow. 

According to these significant fig- 
ures the watts per mean spherical can- 
dlepower are for the violet ray 0.31, 
for the green 0.018, and for the yellow 
0.021. Hence a lamp which radiated 
all its energy without loss in green 
light would give fifty-five candles per 
watt. The values found by direct meth- 
ods for this quantity, which is some- 
times called the mechanical equivalent 
of light, were seventeen candles per 
watt by Drysdale, and seventy-two can- 
dles per watt by Hyde. 
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New Unity-Power-Factor Single-Phase 
Motor. 


The Wagner Electric Manufacturing 
Company, St. Louis, Mo., has developed 
a new single-phase constant-speed mo- 
tor, the design of which embodies many 
interesting features. Briefly described 
the new motor is as follows: The 
stator, or field construction, corre- 
sponds closely to that heretofore em- 
ployed, with the exception that two 
windings are used instead of one. Re- 
ferring to Fig. 1, the main stator wind- 
ing 1 produces the initial field magne- 
tization as heretofore; the auxiliary 
winding 2 controls the power-factor or 
‘‘eompensates’’ the motor. 

The main structural departure is in 
the rotor, the construction of which is 
more clearly indicated in Fig. 2. Here 
again two windings are employed. The 
main or principal winding 4 is of 
the usual well known squirrel-cage 
type and occupies the bottom of 
the rotor slots. The second or auxil- 
lary winding 3 is of the usual commut- 
ed type, is connected to a standard 
form of horizontal commutator and oc- 
cupies the upper portion of the rotor 
slots. Between the two is placed a mag- 
netic separator in the form of a rolled- 
steel bar. Two sets of brushes are pro- 
vided, as indicated in the diagram of 
connections shown in Fig. 1. The main 
pair of brushes 5-6 is placed in the axis 
of the main stator winding 1 and is 
short-circuited. The auxiliary pair of 
brushes 7-8 is placed at right angles to 
the axis of the main stator winding and 
is connected in series with it at start- 
ing. The auxiliary stator winding 2 is 
permanently connected to one auxiliary 
brush 7, and is adapted to be connected 
to the other auxiliary brush 8 by means 
of the switch 9. 

The purpose of the peculiar rotor con- 
struction illustrated in Fig. 2 and of 
the brush arrangement and connections 
shown in Fig, 1 is to accentuate, at 
starting, the effect of the squirrel cage 
along the axis 5-6 of the main stator 
winding 1, while suppressing it as far 
as possible along the axis 7-8 at right 
angles to 1. The magnetic separator 
Placed above the squirrel-cage winding 
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+ tends to suppress the effect of that 
winding along all axes, by making said 
winding less responsive to outside in- 


FIG, 1.--STATOR WINDINGS. 


ductive effects. But the influence of said 
separator is nullified along the axis of 
the main stator winding by the pres- 
ence of the short-circuited brushes 5-6, 
while no means are provided for nulli- 
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2.—ONE SLOT OF ROTOR. 


fying its effects along the axis at right 
angles to that of the main stator wind- 
ing. Thus the main stator winding 1 
will be able to induce heavy currents in 
both rotor windings because of the 
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short-circuited brushes in the axis 5-6, 
and in spite of the magnetic separator, 
while the rotor winding 3, connected in 
series with J, will not be able to pro- 
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duce heavy currents in the squirrel- 
cage winding 4 along the axis 7-8 be- 
cause of the magnetic separator be- 
tween 3 and 4 which shunts or side- 
tracks the inducing magnetic flux. 

The mode of operation may be gener- 


ally described as follows: At starting, 
switch 9 of Fig. 1 is open, the commut- 
ed winding 3 along the axis 7-8 being 
connected in series with the main sta- 
tor winding 1 and across the mains. 
The winding 1 induces a large current 
in the rotor windings 3 and 4 along the 
axis 0-6, and the winding 3 produces a 
large flux along the axis 7-8. The rotor 
currents in the main axis co-acting with 
the flux threading the rotor along the 
auxiliary axis yield the greater part of 
the starting torque. As the motor 
speeds up, the squirrel cage gradually 
assumes those functions which it per- 
forms in the ordinary single- phase 
squirrel-cage motor, developing a mag- 
netic field of its own along the axis 7-8 
and a correspondingly powerful torque, 
which increases very rapidly as syn- 
chronism is approached, but falls sud- 


denly to zero at or near actual synchro- 


nism. It is known that the magnetiz- 
ing currents circulating in the bars of 
the squirrel cage of a single-phase mo- 
tor have, at synchronism, double the 
frequency of the stator currents; the 
‘uxes they produce must therefore also 
Be of double frequency. Now, the mag- 
netic separator is made of solid steel, 
and, while this separator forms a suffi- 
ciently effective shunt for the fluxes of 
line frequency induced from the stator, 
it is quite ineffective as a shunt for the 
double-frequency fluxes produced by 
the rotor. As far as the squirrel cage 
is concerned, the effect of this magne- 
tic separator diminishes with increas- 
ing speed, and at synchronism the ma- 
chine operates practically in the same 
manner as if said magnetic: separator 
did not exist at all. 

The speed torque curve of this ma- 
chine is therefore mainly composed of 
two torques. The one jis due to the inter- 
action of the commuted and the squir- 
rel-cage windings in the main axis with 
the commuted winding in the auxiliary 
axis; this torque is large at starting 
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and diminishes with increasing speed. 
The other is due to the inter-action of 
the main stator winding and the squir- 
rel-cage winding; this torque is nil at 
starting, but increases very rapidly be- 
yond a certain speed. 

In mechanical structure the new mo- 
tor is remarkably simple. It gives lit- 
tle or no outward evidence of unique 
construction, and internally there are 
no mechanical features complicating 
the motor in any degree. A small au- 
tomatic centrifugal switch provided on 
the outer extension of the rotor shaft 
is used in place of the switch 9 of Fig. 
1; it serves to connect the compensat- 
ing winding 2 to the brushes 7-8 after 
a sufficient speed has been reached. 
This automatic switch is not essential 
to the operation of the motor in any 
respect, but does serve the purpose of 
improving the power-factor and of 
slightly improving the efficiency. in the 

` running condition. 

The employment of the squirrel cage 
secures a remarkably constant speed 
at all loads, as indicated by curve 3 of 
Fig. 3. This curve 3 should be com- 
pared with curve 1 of the same illus- 
tration. Curve 1 shows the speed vari- 
ation of a known commutator motor, of 
corresponding capacity, in which the 
commutator carries the whole working 
and exciting currents and which has 
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FIG. 6.—CURVES OF TORQUE CHARACTERISTICS. 


short-circuited brushes placed at an 
angle to the main stator winding. 

The squirrel cage absolutely prevents 
the B K motor from running away or 
‘‘racing.’’ This advantage over the 
single-phase commutator motor with- 
out the squirrel cage, claimed by the 
Wagner Company, is also very clearly 
set forth in Fig. 3. 

The normal running performance 
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curves of a type BK five-horsepower, 
sixty-cycle, four-pole motor are shown 
in Fig. 4. If, while the motor is run- 
ning, all brushes are entirely removed 
from the commutator, the machine will 
continue to carry: its load, operating in 
the manner indicated by the curves 
shown in Fig. 5. 

The starting torque characteristics of 
this BK type motor, as compared with 
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the usual Arnold form of single-phase 
motor are indicated in Fig. 6, and show 
that, while the Arnold motor yields an 
excess of starting torque, yet its torque 
falls rapidly with increasing speed. The 
new motor yields a starting torque of 
sufficient magnitude for all ordinary 
purposes, and goes on increasing this 
torque with increasing speed, thus in- 
suring rapid acceleration. The motor 
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will “‘pull through” any load it can 
start, whereas this is not always the 
case with the Arnold motor. The new 
motor can, when specially desired, be 
designed to give a starting torque from 
two to three times the normal running 
torque. A comparison of the Arnold 
and BK type power-factor and current 


curves is equally interesting and is 
shown in Fig. 7. 


The Nicholson Arcing Ring. 

The Nicholson arcing ring which is 
manufactured by the Locke Insulator 
Manufacturing Company, Victor, N. Y., 
is said to be a near approach to the 
solution of much of the lightning trou- 
ble upon power transmission lines, Or- 
dinarily, after a lightning storm, a 
lineman finds the insulator entirely de- 
stroyed and it is usually construed as 
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FIG. 5.—MOTOR RUNNING CURVES WITH 


BRUSHES REMOVED. 


a punctured insulator. The fact prob- 
ably is that due to an indirect stroke 
of lightning, that is to say, within a 
matter of a quarter of a mile or less 
of the line, surges have been induced 
upon the line causing the insulator to 
flashover. The power arc which fol- 
lows, being naturally concentrated un- 
der the shells of the insulator in 
grounding to the pin, mechanically 


% Full Load 


7.—CURVES OF POWER-FACTOR CHARACTERISTICS. 


ruptures the insulator due to the con- 
centrated heat of the arc and after the 
shells are thus cracked from this heat 
the current follows, creating the de- 
structive effect noticed. Upon this 
analysis the arcing ring was based and 
its use up to the present time shows it 
to be correct. The device consists of 
two metal rings concentric with the 
insulator, a lower one which is situated 
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near the base being considerably larger 
in diameter than the insulator parts, 
and supported by grounded metal risers 
attached to the pin; and an upper one 
somewhat larger than the neck of the 
insulator, just opposite the tie-wire, 
suspended from the transmission cable, 
and electrically connected to it. 

The installation of arcing rings al- 
lows flashover to take place between 
the upper ring, which is connected to 
the line cable, and the lower ring, 
which is grounded to the cross-arm or 
pin and the lower ring is so removed 
from the insulator as to avoid the heat- 
ing above referred to. After the cir- 
cult-breakers have gone out it has been 
demonstrated that the line can be tied 
‘In again and the insulators are intact. 
This result is of course very gratifying 
as compared with the old condition of 
finding the line grounded through rup- 
tured insulators, in which case it was 
necessary to send out linemen to make 
repairs before operation could be re- 
sumed. It will be immediately appar- 
ent that these appliances are specially 
valuable in the case of an important 
power load being carried on a single 
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A New Plug and Receptacle. 

The increasing use of portable elec- 
tric translating devices, such ag smal] 
motors, lamps, batteries, ete., has de- 
veloped a demand for a plug and re- 
ceptacle which more nearly conforms 
to modern requirements than the older 
form of devices. 


In general considerations in- 


the 


NEW PLUG AND RECEPTACLE, 


volved in the design of plugs and re- 
ceptacles are first, to provide means 
for carrying the rated current of the 
device without excessive drop or heat- 
ing; second, to carry such overloads 
as may be encountered in actual prac- 
tice; and third, to insulate all live 
parts for maximum potential in a per- 
manent manner both electrically and 
mechanically. 

The designers of the device shown 


NICHOLSON ARCING RING. 


circuit where the load cannot be trans- 
ferred to a duplicate line. 

The most conspicuous example of the 
use of these rings has been in the case 
of the Niagara, Lockport & Ontario 
Power Company. 

4 2 eoe 

Sofia Exhibition, 1912. 

The international exhibition of Sofia 
will be opened in June and continue 
until September, 1912. The exhibition 
will embrace all products of industry, 
commerce, agriculture, arts, etc. 

Full particulars may be had on ap- 
plication to the Organization Commit- 
tee of the International Exhibition 
> Alexander Place. Sofia, Bulgaria. 


herewith have given all these features 
most careful consideration with the re- 
sult that a type has been developed in 
which many of the weaknesses of the 
older forms have been eliminated. The 
receptacle consists of an iron shell con- 
taining two flat contacts mounted in a 
fireproof insulating body impervious to 
moisture, acids or oils. This material 
has high insulation and mechanical 
strength, rendering impossible short- 
circuiting between the terminals. The 
receptacle can be mounted on a hori- 
zontal, vertical or angular position. 
The plug consists of a metal shell 
containing two flat contacts imbedded 
in insulating material, and so designed 
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that they lock into the receptacle con- 
tacts preventing accidental opening. 

All parts are made with dies insuring 
interchangeability, a very essential fea- 
ture in railroad service. This new de- 
vice will be found of great value where 
a permanent highly durable construc- 
tion is essential. The Delta-Star Elec- 
tric Company is the manufacturer. 

— eo 
New Electric Sign Projector. 

To utilize valuable advertising space, 
such as sidewalks, floors, ceilings, 
walls, ete., for electrical advertising, 
that was heretofore impossible to use, 
is the function of the electric sign pro- 
jector, a device that has-met with wide 
approval. 

The accompanying illustration shows 
a new projector, the product of the 
Electric Ad-Lite Company, 32 Union 
Square, East, New York, N. Y., which 
has recently been placed on the mar- 
ket. This device is fifteen inches long 
and two and five-eighths inches in di- 
ameter, finished in gun metal. It 
weighs six pounds and may be used on 
either direct or alternating current. A 
permanent or intermittent flash, con- 
trolled by a platinum screw in the 
flasher box, may be obtained as de- 
sired. Used without the slide, a bril- 


NEW SIGN PROJECTOR. 


liant spot light is obtained which may - 
be trained on any article desired. 
— eo 

Alabama Postoffice Has Electric Sign. 

Probably the only postoffice in the 
United States to boast of an electric 
sign is the reinstated postoffice at New 
Decatur, Ala. Recently the postoffices 
in the two Decaturs were consolidated 
by order of the postoffice department. 
The people of New Decatur strenuous- 
ly objected to this, with the result that 
the order from Washington was re- 
scinded. In honor of the restoration 
the people of New Decatur installed an 
electric sign reading ‘‘New Decatur 
Postoffice, Alabama.’’ 
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Individual Transformers for Lighting. 


The demand for low-voltage trans- 
formers for use with tungsten lamps 
has been met by the Reduktor-Elek- 
trizitats-Gesellschaft of Frankfort on 
Main, Germany, by the design of trans- 
formers which can be mounted in the 
socket, the electrolier, ceiling pendant, 
and various forms of fittings. These 
transformers may be used upon circuits 
up to 250 volts, and give fourteen volts 
at the secondary terminals. The nipple 
and socket reductors are also supplied 
with bayonet fitting. One great advan- 
tage of this form of transformer is that 
it is only in circuit when the light is 
being used, and consequently the iron 
loss does not go on all the time. About 
90,000 of these have already been put 
upon the market. A bell-ringing trans- 
former with a no-load consumption of 


about one-half watt is manufactured 
by the same firm. 


A New Electric Recording Instrument. 


A new type of electric recording in- 
strument particularly adaptable for 
use as a recording voltmeter or amme- 
ter has been designed by the Brown 
Instrument Company and the Keystone 
Electrical Instrument Company of 
Philadelphia, Pa. 

Recognizing the demand for a re- 
cording instrument which is both ac- 
curate in operation and simple in con- 
struction the Brown Instrument Com- 
pany dnd the Keystone Electrical In- 
strument Company have spent much 
time in designing a recording instru- 
ment which can be mounted on the wall 
or switchboard and used by the most 
inexperienced workman. 

In the common form of recording in- 
struments no means are provided for 
shifting the recording-pen arm out of 
the way when the chart which received 
the record is changed, consequently 
there is serious danger of bending the 
pen in removing the chart. In this re- 
spect the new recording instrument is 
most novel in construction, in that the 
essential parts of the instrument are 
mounted on the door instead of in the 
ease. The clock mechanism and chart 
alone remain in the case when the door 
is opened. Consequently there is no 
possibility of bending the pen because 
there is no occasion to handle it for 
any reason whatsoever. As soon as the 
door 1s thrown open the entire volt- 
meter system and the inking device is 
swung aside automatically, permitting 
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the old chart to be easily removed and 
a new one substituted. 

The accompanying illustrations show 
this recorder in operation with the door 
closed, and the instrument with the 
door thrown open ready to have a new 
record chart installed. 

The millivoltmeter system which is 
used in this new recording instrument 
is a simplified form of the D’Arsonval 
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ELECTRIC RECORDING INSTRUMENT. 


system used in electrical ‘instruments 
of precision. Also the recording pen 
comes in contact with the paper mo- 
mentarily only for the purpose of mak- 
ing a dot, thereby eliminating all fric- 
tion between the pen and the chart. 
An inking pad is placed immediately 


INSTRUMENT WITH DOOR OPEN. 


beside the pen, carrying sufficient ink 
for a week’s supply, and this inking 
pad touches the pen point frequently, 
keeping it damp. When the door is 
closed the arm operated by the clock 
mechanism comes in contact automati- 
cally with the inking device, and every 
half minute or quarter minute, if pre- 
ferred, it pushes the inking pad away 


from the pen, permitting it to swing 
freely. 
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Extension of Telephone Train Dis- 
patching. 

The Cincinnati, Hamilton & Dayton 
Railroad has recently placed an order 
with the Western Electric Company for 
seventy-nine of its telephone selectors 
and associated telephone apparatus to 
equip three new circuits. One circuit 
will extend from Indianapolis, Indi- 
ana, to Hamilton, Ohio, a distance of 
ninety-nine miles, and on it twenty-one 
selector-station equipments will be in- 
stalled. The dispatcher will be located 
at Indianapolis. . 

The second circuit will extend from 
Dayton, Ohio, to Cincinnati, a distance 
of sixty miles, and will be equipped 
with twenty-four station outfits. The 
dispatcher will be located at Dayton. 

A third circuit will extend from 
Dayton, Ohio, to Toledo, a distance of 
140 miles, and thirty-four stations will 
be equipped. The dispatcher for this 
circuit will also be located at Dayton. 
No. 9 B. & S. copper will be used un 
all three circuits. 

The Baltimore & Ohio Railroad is 
also extending its telephone train dis- 
patching, having recently placed an 
order with the Western Electric Com- 
pany for eighty-five selectors for use 
on five new circuits. Between Rock- 
wood, Pa., and Johnstown, Pa., a dis- 
tance of forty-five miles, there will be 
two circuits, each equipped with nine 
stations. One circuit will be used for 
train dispatching and the other for an 
interealling message circuit. 
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Test of Atlas Engine. 


In the ELECTRICAL REVIEW AND WEST- 
ERN ELECTRICIAN for September 30, 
there appeared a description of the åt- 
las crude-oil engine, with some data re- 
garding a test of this engine showing 
the efficiency, amount of fuel per unit 
output, ete. On account of a number 
of typographical errors which occurred 
in the table giving the results of the 


test the table is correctly reproduced 
herewith. 


TEST OF ATLAS CRUDE-OIL ENGINE. 


‘ = 1. 
Duration of test in hours.......... l. 1.5 3. 2. 2.5 ; ae 9 
Load in kilowatt-hours............. BT 83.3 132. 173.5 200.4 D Ri 
Kilowatts to compressor........... 24.75 22.66 23.6 26.5 29.6 29. 
Transmission losses to compressor, rf 
Ce per CORN Lda ee as dons ere 5.84 5.34 5.5 : 6.98 Rire a3 i 
Net kilowatts used by compressor.. 18.91 17.32 18.1 19.5 k Ai 95.31 
Net kilowatts delivered to line..... 48.09 65.98 113.9 154. 10%. 1R 183.4 301 91 
Same in horsepower. ..........0000, G4.44 88.41 152.62 206.36 238.22 245.75 a 
Generator efficiency per cent...... ST. SS, 89. 90. 91. PES 331 4 
Net horsepower of engine.......... EF 100.4 171.4 229.2 261.7 269.4 a 
Revolutions per minute..........., 174.7 174.1 173.13 173.1 172.9 171.9 167, 
Fuel of} used, pounds per hour..... aa, 61.3 81. 108 120.4 128. i 4 
Pounds oll per kilowatt-hour...... 1.04 93 71 “4 RR d 0.15 
Gallons oll per 100 kilowatt-hours. 14.2: 12.73 9.73 9.6 9.2% 9.55 : 503 
Pounds of oil per horsepower-hour., 67 61 AT2 AG 46 476 0639. 
lus per horsepower-hour......... 12829, 11680, 9038. 9000, 8808. 9115. oe 
Thermal efficieneyv of engine... ... 19.8 217 28.1 28.3 28.9 2 z 
Fuel cost of kilowatt-hours in cents 03 
(oil at two cents per gallon».... 0.284 0.255 0.195 0.192 0.185 0.191 0.20 
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COMMISSION NEWS FROM NEW YORK. 


(Special Correspondence.) 


The Public Service Commission for the Second District has au- 
thorized the Fort Plain Gas & Electric Light, Heat & Power Com- 
pany to lease to the Mohawk Hydro Electric Company its plant in 
the village of Nelliston until the first day of May, 1921, with the 
option of renewal for a period of ten years thereafter. The Mo- 
hawk Hydro Electric Company is authorized to exercise a franchise 
granted by the village of Nelliston on December 20, 1910, to furnish 
electricity for light, heat and power in that village. The company 
is also authorized to exercise franchises granted by the town 
boards of Ephratah and Palatine to build electric transmission lines 
in these towns. An issue will be made of first-mortgage thirty- 
year six-per-cent bonds to the amount par value of $56,000 to pro- 
vide funds for the building of the transmission line and the equip- 
ment necessary to operate under the franchises mentioned. 

The granting of the application was opposed by the East Creek 
Electric Light & Power Company which now furnishes the Fort 
Plain company with power under a contract expiring July 1, 1914. 
The Commission finds that the East Creek Electric Light & Power 
Company holds no valid franchise in the village of Nelliston and 
its opposition is not that of an existing company operating in Nel- 
liston; that the rights of the East Creek Electric Light & Power 
Company to market electric power in Nelliston are entirely inci- 
dental to its contract with the Fort Plain Gas & Electric Light, 
Heat & Power Company and expire with the contract in 1914; that 
the lease by the Fort Plain Gas & Electric Light, Heat & Power 
Company to the Mohawk Hydro Electric Company of its 
distribution system in Nelliston recognizes the rights of the 
East Creek Company and threatens no violation of these rights; 
that the Commission’s disapproval of such a lease would be an 
abridgment of the right of the Fort Plain company to purchase 
elsewhere power not covered by the contract, and that such dis- 
approval is without good and sufficient reasons; and that the terms 
of the lease between the Fort Plain Gas & Electric Light, Heat & 
Power Company and the Mohawk Hydro Electric Company are 
fair to both parties and are advantageous to the public, and that 
they insure an adequate supply of power. 

As the result of a hearing held by the Public Service Commission. 
Second District, on the application of the Edison Electric Light 
& Power Company for authority to exercise franchises for the con- 
struction of poles, etc., and distribution of electricity for light and 
power in the village of Akin and the towns of Amsterdam, Mohawk 
and Florida, Montgomery County, Commissioner Sague, who con- 
ducted the hearing, announced that he would recommend that the 
requested permission be granted to the company. No company is 
at present supplying electricity to the localities in question. 

On Monday a further hearing was given on the complaint of the 
Mayor of Schenectady against the Schenectady Railway Company, 
in which the Commission is asked to make an order requiring the 
Sale of six tickets for twenty-five cents within the city limits. 

On Wednesday at Albany a hearing was given to telephone 
corporations under the jurisdiction of the Commission on a pro- 
posed uniform system of accounts which the Commission has pre- 
pared for the use of these corporations. The Westchester Lighting 
Company was also asked to explain before the Commission why it 
has not complied with an order of the Commission prescribing uni- 
form system of accounts for lighting companies. 

Form of contract for the construction of Section 15 of Route 5 
of the new subway system was approved by the Public Service 
Commission, First District. The contract, awarded to the Haggerty- 
Drummond Company, of Philadelphia, amounts to $3,820,129. 


IMPORTANT DEVELOPMENT 


(Special Correspondence ) 


HIGHEST SPILLWAY DAM.—Construction work will soon be- 
gin on what is declared to be the highest spillway dam in the world 
at Long Lake, thirty miles north of Spokane, Wash., where the 
Washington Water Power Company will develop 90,000 electrical 
horsepower with four turbines, each 22.500 horsepower. The dam 
will be 320 feet in length, 190 feet at the highest point and 145 feet 
in width at the base, built of Cyclopean masonry. The spillway is 
to be surmounted with three roller dams, each nineteen feet in 
diameter and sixty-five feet in length. The tunnel, through which 
the flow of the Spokane River will be diverted, is 225 feet in length 
and opens into a cut of 250 feet. It is thirty feet in width and 
twenty feet in height, and carries 8.000 cubic-second-feet of water. 
The entrance of the tunnel is of concrete and steel girders. It is 
expected to complete the plans in 1912. The total cost of work and 
equipment is placed at $4,000,000. 
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LIGHTING AND POWER. 


(Spectul Corrvspondcnce.) 
CHAPMAN, KAN.—This city has voted $25,000 in bonds for an 
electric light plant. 
MINERAL POINT, WIS.—The Commercial Club will instal] or- 
namental street lights. C. 
MULDROW, OKLA.—This city is having plans prepared for 
an electric light piant. 


PRAIRIE CITY, IOWA.—It is proposed to secure electric light 


for the town from Colfax, Iowa, C. 
FLANDREAU, S. D.—Foster Phillips is considering the instal- 
lation of an electric light plant. C 


i CURTIS, NEB.—This city proposes to construct an electric 
light plant at a cost of about $7,500. 


ELLIOT, IOWA.—Subscriptions of $4,000 have been secured 


for the installation of electric lights. C. 
BOONE, IOWA.—The Boone Electric Company let the contract 
in Chicago for a 250-horsepower generator. C. 
ALLIANCE, NEB.—S. C. Reck has commenced the erecti f 
a building for the city electric light plant. Ey 
ABERDEEN, WASH.—The City Council conteniplates the erec- 
tion of a municipal electric lighting plant. A 


_ COLFAX, IOWA.—The Colfax Electric Light Company has been 

incorporated with a capital stock of $33,000. 
MONTEZUMA, IND.—At an election held a 

was voted to build a municipal electric plant. 


NASHUA, TOWA.—The Nashua Power Company has been in- 
corporated here with a capital stock of $21,000. 

DEVILS LAKE, N. D.—This city will vote November 6 on is- 
suing $33,000 in bonds for an electric light plant. 

NORTH BRANCH, MINN.—The Eastern Minnesota Electric 
Company is to put in an electric light plant here. 

YOAKUM, TEX.—The Creamery-Dairy Company will install a 
twelve-ton ice plant and an electric light plant here. D. 

GROVE. OKLA.—An electric light and waterworks plant is 
soon to be established here. Bonds are already voted. 

JOURDANTON, TEX.—The Atascosa Ice, Water & Light Com- 
pany has been incorporated by T. P. Zanderson and others. 

ELLSWORTH, WIS.—The plant of the Prescott Electric Com- 
pany was damaged to the extent of several thousand dollars by the 
recent high water. 

BEND, ORE.—The Bend Water, Light & Power Company has 
been granted franchises to operate in the new additions to the 
city. : 

} A. 

GRIDLEY. CAL.—The Gridley Produce & Canning Company is 
making plans for the installation of a private power and lighting 
plant. 

DUNLAP, IOWA.—A vote will be taken October 21 on grant- 
ing a franchise to L. R. Beck of Council Bluffs, to install an elec- 
tric light plant. C. 
CEDARVILLE, CAL.—The Modoc County Irrigation Company 
will build a large hydroelectric power plant near Cowhead Lake, 
for lighting and power. A. 

CLOVERDALE, B. C.—The British Columbia Electric Com- 
pany will soon commence the construction of a power line from 
this place to Blaine, Wash. A. 

IOWA FALLS, 1OWA.—As a result of a special election O. F. 
Peterson has been grantea a twenty-five-year franchise for an elec- 
tric light and heating plant. 

MILLVILLE, N. J.—The question of issuing bonds for the 
construction of a municipal light and heating plant will be taken 
up at the November election. ; 

KEOKUK, IOWA.—The Stone & Webster Corporation is plan- 
ning the expenditure of $325.000 on the reconstruction and im- 
provement of the public utilities. C. 

RED LAKE FALLS, MINN.—Joseph Perrault, city clerk, will 
receive proposals up to 8:30 p. m. October 26, for granting of an 
electric light and power franchise. C. 

SH DRO-WOOLLEY, WASH.—The_ State Board of Control, 
Olympia, is asking bids for the erection of a power plant at the 
new Northern Hospital, Sedro-Wooley. A. 

WHITE SALMON, WASH.—Preliminary work has been started 
on the power dam which is to be built at the Narrows near here 
by the Northwestern Electric Company. 
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TACOMA, WASH.—The Griffen Wheel Company has awarded 
a contract to the Evans-Dickson Company for the installation of 
a complete lighting system at its plant. : . 


HUNTER, N. D.—The Hunter Light & Power Company has 
been incorporated by I. Moen; H. M. Weiser; Z. F. Hamilton and 
others to install an electric light plant. 


FERGUS FALLS, MINN.—The Otter Tail Power Company 
will commence the immediate construction of a dam four miles 
below the city, to develop 2,000-horsepower. C. 


WARBA, MINN.—This village will soon be lighted by electric- 


ity, generated at the plant of the Warba Hardwood Manufacturing 
Company. Many buildings have been wired. 


VANCOUVER, WASH.—Two independent cables are to be laid 


under the Columbia River by the Portland Railway, Light & Power 
Company to furnish electric light for this city. 


ROCHESTER, MINN.—The contract for the installation of an 
ornamental lighting system on Zumbro Street, between Main Street 
and Oak Street, was let to N. O. Hartig at $1,788. C. 


DEADWOOD, S. D.—The Consolidated Power & Light Com- 
pany is trying to secure the assistance of business men for the 
installation of forty ornamental electric light posts. 


RED WING, MINN.—The power plant of the Clifton Light 
& Power Company was very badly damaged by recent floods. The 
dam in Kinnikinnick Creek was almost totally destroyed. 


LEXINGTON, TENN.—Plans are being made to install an elec- 
tric light plant in the near future. Estimates in regard to the 
cost of the plant are being considered by the city officials. 


SEDRO-WOOLEY, WASH.—The Bellingham & Skagit County 
Interurban Railway Company has made application for a franchise 
to operate an electric lighting and power system in this city. 


OCHELATA, OKLA.—The Ochelata Light & Water Company 
recently incorporated with a. capital stock of $6,000, by J. F. 
Hughes, Arthur Davidson and J. Olsen, all of Oklahoma City. 


READING, PA.—An ordinance has passed here compelling the 
Metropolitan Electric Company to put its wires underground. Work 
must ‘be started within six months and finished within a year. 


LIVERMORE FALLS, ME.—The Livermore Falls Light & Pow- 
er Company is planning to effect marked improvements in its light- 
ing system in the near future. Tungsten lamps are to be used. 


MONTEZUMA, IND.—By a majority vote of the ciitzens of 
Montezuma it was decided to construct and equip an entirely new 


electric light and power plant. The old plant will be dismantled 
in a short time. S 


HAZELTON, B. C.—The Rocher de Boule mine plans for the 
erection of a hydroelectric power plant for mine operation. John 


F. Cowan, Salt Lake City, Utah, is interested in the development 
of this property. 


ATLANTIC, IOWA.—The contractor for the electric light and 
water plant has thrown up his contract and the balance of the 


work. approximating $22,000, will be completed by his bonds- 
men. 


ORANGE, N. J.—The Orange Common Council has taken over 
the lighting system, which was recently completed at a cost of 
ae The plant was installed by Storms & Company of New 
ersey. 


OAKLAND, CAL.—The Pacific Gas & Electric Company has 
awarded a contract for an addition to its electric generating sta- 


tion on First Street, to the Bay City Iron Works, at a cost of 
$5,485. A. 


SAN SIMON, ARIZ.—The Virtue Mining Company plans for 
the erection of an electric power plant in Cave Creek Canyon, with 


a distributing system to serve the many pumping plans in this 
district. 


DUBUQUE, 1OWA.—There is an agitation for boulevard lights. 
The Traveling Men's Greater Dubuque Club appointed W. J. Zolli- 


coffer, Al Flick and others a committee to take charge of the 
matter. 


JOLIET, ILL.—Work on the installation of a new lighting sys- 
tem is under way, and the officials of the Economy Light & Power 


Company state that the lamps will be installed and in operation by 
November 1. 


MEDFORD, ORE.—The Southern Oregon Electric Company 
has been awarded a contract by the city for the installation of a 


cluster street-lighting system at a cost of $37 per post, plus extra 
cost for wiring. A. 


BOISE, IDA.—The Great Shoshone & Twin Falls Water Power 
Company has been granted a franchise for a lighting and power 


system in South Boise. The grant provides for the installation 
within one year. 


A. | 
GOLDENDALE, WASH.—The Pacific Power & Light Company 
has been granted a franchise for a transmission line from Golden- 
dale to Centerville, a distance of about seven miles, The esti- 
mated cost is $7,000. A. 
MT. VERNON, IND.—A strong agitation is being made for 
the installation of street lights on the Martinsburg. Newark and 
Granville roads. The local power concern is the Mt. Vernon Rail- 
way & Light Company. 


ia. 
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SAN ANGELO, TEX.—AIl of the wires of the San Angelo 
Telephone Company in the business district are being placed un- 
derground. The company is also making other important improve 
ments to its system here. D. 

WINNEMUCCA, NEV.—Work has been started on the founda- 
tion of the power plant being constructed by the Winnemucca Water 
& Light Company. When completed the plant will be one of the 
best equipped in the state. 

MORRIS, MINN.—Fairbanks, Morse & Company have prepared 
plans for the installation of a light plant estimated to cost $15,000. 


J. H. McGuire and other business men have appointed a committee 
to consider the proposition. 


BRYAN, TEX.—The City Council has made arrangements for 
issuing $8,000 of waterworks bonds, $7,000 of electric light bonds 


and $5,000 sewer bonds, proceeds of which will be spent in im- 
proving these public utility plants. D. 


PLAINVILLE, MASS.—At a recent town meeting it was decided 
to contract with the Foxboro Electric Light Company for electric 


light for a period of three years. The lights are to be put in opera- 
tion about the middle of November. 


GREENFIELD, IND.—The merchants and county officials have 
contributed nearly $4,000 for the installation of an ornamental 
street-lighting system on the principal] streets of the city. The city 
will supply current from the municipal plant. . 

MARYSVILLE, CAL.—Subscriptions to the extent of $5,000 
have been received by the Chamber of Commerce for the erection 
of an electric light arch at Third and D Streets. Similar features 
ære planned at Third and C, and Third and E Streets. A. 


FLORENCE, ORE.—Applications for franchises have been made 
by the Florence Electric Company, for light and power, and by the 
Florence-Mapleton Independent Telephone Company, for a tele- 
phone system. An election was beld October 16 for voting these 
ordinances. l ; 

SHERIDAN, IND.—The Town Board, after twenty years of 
municipal ownership and operation, has sold its lighting plant to 
a private company headed by J. L. Vickery, who has taken charge. 
Mr. Vickery states that the plant will be improved and some new 
machinery installed. . 

NORTHAMPTON, MASS.—A number of steam driver plan 
have recently installed motor drive, taking out the old machinery. 
The use of electrical power in local industries is increasing to 
a considerable degree. Power is supplied by the Northampton 
Electric Light Company. l 

BANGOR, ME.—President John R. Graham of the Bangor 
Railway & Electric Company announces that early next spring thal 
corporation will replace the wooden dam at Veazie, four miles 
above Bangor, with a structure of re-enforced concrete and stone. 
Much power is at present being lost. 

KENTLAND, IND.—A franchise has been granted to R. W. 
Howard and others for the construction, equipment and operation 
of electric light and power plants in this city, as well as in Good- 
land, Brook and Sheldon. Franchises have also been given for 
the construction of transmission lines. ` 

KLAMATH FALLS. ORE.—It is the intention of the Siskiyou 
Light & Power Company, whose head office is at Yreka, Cal., to 
have all of its subsidiary plants connected by power lines with the 


main plant at Fall Creek, which is on the Klamath River below 
Keno, about forty miles from this city. 


EDWARDSVILLE, IND.—The Edwardsville Gas & Electric Com- 
pany has been incorporated under the Indiana statute to build. 
equip and operate a plant to supply the people of Edwardsville and 
vicinity with heat, light and power. Paul J. Schiller, Henry Dan- 
nettele and H. J. Peckinpaugh are directors. S 

CAMERON, TEX.—The Cameron Water, Power & Light Com- 
pany which recently entered into a twenty-year contract to sup- 
ply the city with lights and water will install about $18,000 of im- 
provements. The plans and estimates for the proposed improve- 
ments have been made by N. Warrenfield of Dallas. . 

VANCOUVER, B. C.—The Western Canada Power Company 
has been granted permission by the Inland Revenue Department 
to deliver 5,000 kilowatt-hours per annum of electric energy to the 
Whatsom County Railway & Light Company, at Sumas, Wash. The 
latter company will distribute to Bellingham and vicinity. A. 

GLENDIVE, MONT.—Articles of incorporation have been filed 
by the Glendive Heat, Light & Power Company. The company is 
capitalized at $100,000, much of which has already been subscribed. 
The incorporators are George H. Hollecker, Nick Buttleman, R. H. 
Watson, H. A. Sample and Frank C. Hughes, all of Glendive. 

WASHINGTON, D. C.—Work on the installation of 750 incan- 
descent lamps, in the northwestern section of the city, is being 
rushed, and the whole system will probably be in operation by 
November 1. The work is being done under the supervision of 
Mr. Alten, of the electrical department of the District of Washington. 

GRIMES, CAL.—Arrangements have been made by District 108 
for the Pacific Gas & Electric Company to run a line from Knights 
Landing to Howell Point. to furnish power for a big reclamation 
pump. Statement is also made that the Northern California Power 


Company will soon begin building a line to Arbuckle and also one to 
rimes. 
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HANFORD, WASH.—The American Power & Light Company 
has acquired the Hanford Irrigation & Power Company, and will 
operate in connection with its other properties. The local plant 
on Priest Rapids will be enlarged and the capacity increased. G. 
W. Talbot is president, and A. S. Grenier vice-president of this 
company. A. 

CHARLESTON, S. C.—The Charleston Mining & Manufacturing 
Company recently placed an order with the General Electric Com- 
pany for its Fort Meade, Florida, plant for a 1,250 kilovolt-ampere 
2,300-volt, three-phase, horizontal turbine. This company has a 500- 
kilowatt General Electric steam turbine which has been in opera- 
tion for nearly six years. 

ROSWELL, N. M.—The Roswell Light & Gas Company has 
completed an addition to its electric light and power plant. The 
company has entered into contract with the Berrendo Land Com- 
pany for furnishing electric power for irrigating work, on the 
Milne-Busch property, at $1.25 per acre foot, with proportional d 
crease according to consumption. A. 

GREENVILLE, CAL.—The Indian Valley Electric Light & 
Power Company has acquired a power site on the north fork of 
the Feather River, and plans for the erection of a hydroelectric 
power plant, with a transmission line to Indian: Valley. The com- 
pany will soon commence the construction of a power line from 
Greenviiue to Taylorville and Crescent Mills. A. 

TRENTON, N. J.—Arrangements are being made Ly the Public 
Service Corporation to furnish electricity for Princeton, Monmouth 
Junction, Cranbury, Skillman, Hopewell and other nearby places 
from the local plant on Chancery Street. When necessary changes 
are made at the local plant the power house at Rocky Hill will be 
abandoned. Machinery to provide 2,000 additional horsepower will 
be installed at the local plant. 

DENTON, TEX.—The Waterworks Committee of the City Coun- 
cil will greatly improve the city electric light and power plant, and 
has contracted for about $10,000 worth of new machinery. A new 
generator, practically double the size of the present one, will be 
installed and a 300-horsepower engine has been purchased. The work 
of installing the new machinery and improving the plant other- 
wise will be begun in a short time. 

INDIANAPOLIS, IND.—The Indiana Service Company, which 
proposes to supply electric light and power to Batesville, Shelby- 
ville, Greensburg, Connersville, Rushville, Greenfield, Newcastle, 
Anderson, Ellwood, Tipton an Noblesville, with headquarters at 
Anderson, has filed articles of incorporation. The concern is cap- 
italized at $10,000. The directors are Clement W. Hooven, Howard 
L. Otis, John T. Bacon, Charles A. Wilson and Henry D. Hughes. 


INDIANAPOLIS, IND.—A petition has been filed with the 
Board of Public Works asking that no more payments be made 
from the public funds to the Indianapolis Light & Heat Company 
for electric current, until the company files a schedule of rates 
charged to private consumers. The petition alleges that a higher 
rate is charged consumers where there is competition and that 
many have refused for the past eight months to pay the dis- 
criminating rates and still the company has failed either to bring 
Suit to collect the amounts due. or shut off the current. The com- 
pany’s franchise provides that the rates shall be the same to 
all consumers of a similar class. S. 


ST. MARY’S, O.—The work in the vicinity of St. Mary’s in- 
volving the construction of dams strengthening of reservoir banks 
and dredging the Miami & Erie Canal for the impounding of flood- 
water and delivery of same to the electrical power plant now under 
construction near Defiance, O., will cost more than $75,000 accord- 
ing to the estimates furnished. A contract with the state permits 
the company to utilize surplus water to operate their water wheels. 
The company bears the expense of the conservation program, the 
outlay being regarded as a portion of the rental for the privileges 
thus obtained. The contract has been awarded to Edward Bodette, 
of Toledo, for the dredging of the Miami & Erie Canal to Spencer- 
Ville. It is also proposed to construct a dam across the St. Mary’s 
river, raising the water level about six feet and deflecting the 
surplus water into the canal to be used in the power plant near 
Defiance, H. 


HARRISBURG, PA.—Two mergers of lighting companies were 
recently approved by Governor Tener. The first, the Edison Elec- 
tric Company, of Lancaster, with a capital of $1,0.0,000, is formed 
from the following companies: Edison Electric Illuminating Com- 
pany, of Lancaster; Columbia Light Heat & Power Company, Lit- 


itz Electric Light, Heat & Power Company, Mountvile, Penn town- | 


ship, Rampho township, Mt. Joy township, East and West Done- 
gal Townships Electric Light Companies, East and West Lampeter 
Township, East and West Hempfield Township, Manor Township, 
Manheim Township, Warwick Township and Lancaster Township 
Electric Companies and Manheim Suburban Electric Company. The 
officers are: W. W. Griest. Lancaster. president; George Bullock. 
New York, vicepresident, and J. S. Graybill. Jr., secretary and 
treasurer. The Edison Electric Illuminating Company, of Sun- 
bury, was formed, with $250.000 capital, by the merger of the Sun- 
bury Gas, Edison Electric Illuminating, Sunbury Electric Light & 
Power companies. The officers are: George Scott Stewart, Phila- 
delphia, president: W. W. Hepburn, Philadelphia, vice-president, and 
E. R. Tatnall, Haverford, secretary and treasurer. 
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ELECTRIC RAILWAYS. 
(Special Correspondence.) 


WATERLOO, IOWA.—The Waterloo, Cedar Falls & Northern 
Railway will build an extension or interurban to La Porte City. C. 


SHAWANO, WIS.—The Wisconsin & Northern Railroad has 
been granted a certificate to construct a line from Kaukauna and 


Appleton to Neenah. C. 

CONNERSVILLE, IND.—The Commercial Club is aiding in the 
organization of a company to build and operate an electric rail- 
way to Rosedale and other suburban territory. 

INDIANAPOLIS, IND.—The Indianapolis & Delphi Traction 
Company has entered into a tentative contract with the Mansfield 
Construction Company to build an interurban road from Indianap- 
olis to Sheridan. S. 

NATIONAL CITY, CAL.—The work of relaying the track of 
the electric division of the San Diego Southern Railway, between 
National City and San Diego, will start at once. New ties and 
heavier rails will be put in. 

SAN DIEGO, CAL.—The San Diego Electric Railways will soon 
be in the market for twenty-five street cars, of type to be decided 
upon. The company plans to double-track its Old Town line, and 
several other lines in the city. A. 

FT. WAYNE, IND.—The Ft. Wayne & Northern Indiana Trac- 
tion Company has ordered twelve pay-as-you-enter cars for use 
on the city systems in Logansport and Lafayette. The new cars 
will be put in service late in December. 


ALLENTOWN, PA.—The line of the Montgomery Traction 
Company between Norristown and JIansdale has been purchased 
by the Lehigh Valley Transit Company. The system bought has 
fourteen lines of track, and is capitalized at $250,000. 


MT. AYR, IND.—Eugene Burtelle, who is constructing an in- 
terurban road from Lafayette to Hammond, reports that eighteen 
miles of the grade between Mt. Ayr and the Kankakee River in 
Newton County has been completed ready for the rails. 


CRESTON, IOWA.—The Creston, Winterset & Des Moines 
Railroad Company has been incorporated here to build a line from 
Creston to Des Moines, about seventy-five miles. The incorpora- 
tors are wealthy farmers living along the right-of-way. 

VINCENNES. IND.—The commissioners of Knox County have 
ordered a subsidy election in Harrison township to be held Novem- 
ber 21 to vote on a proposition to aid by taxation the construction 
of the Vincennes Southeastern Traction Company’s line. S. 


MARTINEZ, CAL.—The Oakland & Antioch Electric Railway 
Company contemplates the construction of an electric railway 
from Walnut Creek to Martinez, through the Alhambra Valley. 
The road will be known as the Oakland-Alhambra Railway & 
Ferry Company. 

GARY, IND.—The Indianapolis, Chicago & Meridian Traction 
Company has been granted a franchise to enter the city. This 
company proposes to build a road to connect Indianapolis, Sheri- 
dan, Flora, Binghurst, Monticello, Hammond, Gary and Chicago. 
M. J. Mooreland, Indianapolis, is secretary. 


SAN FRANCISCO, CAL.—The United Properties Company has 
given out a contract for $2,000,000 worth of electrical equipment. 
It is believed that this is the first move toward important exten- 
sions of the Key Route system. According to President E. A. 
Herron work on the system north of Richmond and south of San 
Jose will be rushed during the next few montbs. 


PORTLAND, ME.—The Portland & Brunswick Street Rail- 
way property has been sold at auction to Harry B. Ivers, of 
Lewiston, the only bidder, for $225,000. The sale was due to 
a suit brought by the Augusta Trust Company, holders of bonds 
to the amount received. The system is operated between Bruns- 
wick and Yarmouth and will continue under the same officials 
now serving. 

MARTINSVILLE, IND.—A movement is on foot in Morgan and 
Hendricks Counties to build a narrow-gage rural railroad to con- 
nect Clayton, Monrovia, Hall and Eminence. Paul H. White, a 
consulting engineer of Indianapolis, has evolved the plan and in- 
terested the citizens along the proposed line. Mr. White’s plan 
calls for a thirty-inch-gauge road with light-weight cars, electric, 
steam or gasoline power. S. 

VICTORIA, TEX.—The St. Louis, Brownsville & Mexico Rail- 
way Company has been granted a franchise by the City Council to 
construct and operate here a system of motor cars. This com- 
pany is planning to extend its steam railway from Bloomington to 
Victoria, apd the proposed motor car system in this city will be 
operated in connection with that line. The company was recent- 
ly granted a similar franchise for the use of the streets of Browns- 


ville. D. 
TEMPLE, TEX.—A syndicate of Dayton. O., men, headed by 
Dr. S. F. George, has under consideration the proposition of con- 
structing an interurban electric railway between Temple and Mar- 
lin, a distance of about thirty miles. The promoters of the 
project are asking a bonus of $75,000 from the people of the towns 
on the route in aid of the enterprise. Of this amount the people 
of Temple will be required to donate about $50.000. The matter 
of raising the required bonus is now receiving attention. D. 
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TELEPHONE AND TELEGRAPH. 


(Special Correspondence.) 


SHELL LAKE, IOWA.—M. E. Albee has purchased the local 
telephone system and will make improvements. 


DUPREE, S. D—F. E. Sexton, of Timber Lake, has been 
granted a franchise to build a telephone line in this county. 


GWINNER, N. D.—The Forman, Rutland & Havana Telephone 
Company has been incorporated with a capital stock of $10,000. 


FOR1 STOCKTON, TEX.—The Pecos & Rio Grande Telephone 
Company has been incorporated with a capital stock of $120,000. 


SUSANVILLE, CAL.—The Johnstonville Telephone Company 
has been granted a five-year franchise for a telephone system here. 


LOS ANGELES, CAL.—The Pacific Telephone & Telegraph 
Company has taken over the system of the San Fernando Telephone 
Company. ` 

COSMOPOLIS, WASH.—The Pacific Telephone & Telegraph 


Company has been granted a franchise for a telephone system in 
this town. 


PETALUMA, CAL.—The Gugielmetti Telephone Company has 


awarded a contract for the construction of a line to Cotati, to 
W. D. Thomas. A. 


GLENBURN, N. D.—The Lone Star Rural Telephone Company 


has increased its capital and will make considerable improve 
ments and extensions. 


FRESNO, CAL.—A complete telephone system is to be estab- 


lished along the route of the Guarantey Pipe Line Company from 
the Midway oil field to Ventura. 


LAKEVIEW, ORE.—The Nevada, California & Oregon Tele 
phone & Telegraph Company has awarded a contract to C. H. 
Lee for the construction of its lines to this city. A, 


MARLIN, TEX.—The City Council has granted a franchise to 
J. B. Earle of Waco and associates for installing an independent 
telephone exchange. The work of installation will soon be started. 


ORLAND, CAL.—The Glenn County Telephone Company has 
acquired the private Hackheimer telephone line between Orland 


and Willows. This gives the company two lines between these 
places. A. 


VICTORIA, TEX.—The Southwestern Telephone & Telegraph 
company has just completed another rural telephone line in this 


county. This makes three complete belt lines now in operation in 
the county. 


GUAYMAS, MEX.—The Sonora Telephone Company is asking 
bids for the construction of a line from Guaymas to Hermosillo. 


The work is estimated to cost about $75,000. C. W. Forbes is gen- 
eral manager. A. 


DE QUINCEY, LA.—The De Quincey Telephone Company has 
been incorporated with this city as headquarters. Officers are as 
follows: President, J. M. Newhouse: vice-president, J. H. Guide- 
well; secretary and treasurer, W. R. Watkins. 


HEARNE, TEX.—The Southwestern Telephone & Telegraph 
Company has purchased the property of the Hearne Telephone Com- 
pany which was controlled by 1. O. McGuire. the consideration be- 
ing $16,500. The purchaser will take control November 1. D. 


AURORA, ORE.—The Home Telephone Company has acquired 
a controlling interest in the United Telephone Company, which 
operates in Aurora, Canby, Hubbard. Woodburn and other towns 


in this district. The new owners contemplate improvements in 
the system. A. 


BENTLEY, ORE.—The Bentley Telephone Company has been 
incorporated by D. S. Bentley and William F. Schaad, with a capi- 
talization of $10.000. The company plans for the construction of 


a system in Polk, Yamhill and Tillamook counties, with main 
station at Bentley. 


A. 
NORTH FORK, CAL.—H. E. Bigelow has commenced the con- 


struction of a telephone system from this place to Clovis, via 
Bellview, O'Neals and Pollasky. Stations will be established at 
these points. Connection will be made with the lines of the Pa- 
cific Telephone & Telegraph Company at Clovis. A. 


HEBER SPRINGS, ARK.—The owners of rural telephone lines 
over various parts of Cleburne County have organized a company 
and will put in a system of phone lines throughout the county with 
a central office at this place. This movement is the result of the 
raise in rates for physical connection at this place, recently made 
by the Southwestern Telephone & Telegraph Company. 


NEVADA CITY, CAL.—The telephone line between North 
Bloomfield and Sierraville has been completed and is now in service. 
The work on the forty-five mile line in Placer County has also near- 
ly been completed. A total of about 100 miles of telephone lines 
has been constructed this season in various parts of the forest, and 
next year a great deal more is contemplated. 

WIOTA, TOWA—A new telephone company has been incor- 
porated for Wiota, which will take over, the stock of the old com- 
pany and conduct the telephone business for Wiota and vicinity. 
The officers of the new company are R. R. Bell. president: T. E. 
Ostrus, vice-president, and D. R. Love. secretary and = treasurer. 


The board of directors is made up of the above-named officers and 
J. D. Clauson, A. J. Karetens. 


—_ 
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DIVIDENDS. 


American District Telegraph Company of New Jersey: regular 
quarterly dividend of one per cent, payable October 28. 

Edison Electric Illuminating Company, of Brockton, Mass.: 
a semi-annual dividend of $4 a share, payable November 1. 

Electric Bond & Share Company; regular quarterly dividend 
of two per cent on the common stock, payable October 14 to stock 
of rceord October 13, and regular quarterly dividend of one and 
one-quarter per cent on the preferred stock, payable November 1. 

Guanajuato Power & Electric Company; quarterly preferred 
dividend of one and one-half per cent, payable November 1. 

Havana Electric Railway Company; common dividend of one 
and one-half per cent, and preferred of one and one-half per cent, 
both payable November 11. 

Michigan State Telephone Company; quarterly common dividend 
of one and three-quarters per cent, and preferred dividend of one 
and one-half per cent, both payable December 1. 

Minneapolis General Electric Company; a dividend of $2.00 
per share, payable November 1. 

Montreal Street Railway Company; quarterly dividend of two 
and one-half per cent, payable October 25. 

Railways Company General; regular quarterly dividend of 
one per cent, payable November 1, to stock of record October 21. 


CLOSING BID PRICES FOR ELECTRICAL SECURITIES IN THE LEADING 


EX- 
CHANGES AS COMPARED WITH THE PREVIOUS WEEK 


NEW YORK. 
Oet. 16. Oet. 9. 
Alis-Chalmers common ....... cece cece e cee eet eee teen nets 3 1%, 
Allis-Chalmers preferred oo... cc ccc cc cc eee teen tere nene 11 11 
Amalgamated Copper 2.4 6. 60.4944 86 ae eee ees dena edeoes thaw DLE 48 
American. Tel. & Cables cwsccaeeekasias areca sees teenies 74 78% 
American: Tel & V6l cocina saa wer asd ews awe ear Ree SSS 5G 13514 133% 
Brooklyn Rapid Transit ......esssseeseseuneassrsrerersrrer t (545 och Ny 
General Electrice «ac hes oe hi See Ven 99 ON SAS A ASSES DEMERS 15014 148 
Interborough-Metropolitam COMMON VL... cece eee eee eee ete 1514 1419 
Interborough-Metropolitan preferred 2.6... - cece cee eee eee eee: 4504 41% 
Kings County Electric 2 cian 65.6 5455 vee Oe AOS Ree ee 8 129 129 f 
Mackay Companies (Postal Telegraph & Cables) common.. g6 344 
Mackay Companies (Postal Telegraph & Cables) preferred.. 12% [ei 
Manhattan Elevated .......esoressessssosssersesoessesoreres: 13 132 
New York & New Jersey Telephone... ... ee eee e eee eee aees 103 103 | 
Pacific- Tel. -& Telis serere Vow pe sw Wickes eRe ane Reese Sed 44 pa 
U. S. Steel COMMON.... cc cece cece ee teen ete cern eet enes fils aN Sy 
U. S. Steel Nrererred..c34 oi 4iw wee $40 Eso wea es sates See es 1097 Ste 
Western. Union oc esps esis son do wa eee eee GeUe SANs Goa RsE eek: 1014 NS, 
Westinghouse COMMON 2... sce cece c eee eee tet teen ee tenes R3 Sg 61 
Westinghouse preferred ...... ccc cece ee cee tee eee e renee 111 115 
STON. 
TOBIO Oct. 16. Oct. 9. 
American Tel. & Tel cs eikice ews eind be erw ees Ea Haws 135$; 1337k 
Edison Elec. Muminating.......sssssseresessesrereseere ee 236 2S3 
General Electric odes 6. cee bb 6 Se ha 8a OREN SOIT R TS Oe SESS 151 148 


Massachusetts Electric COMMON .... ccc eee ween nee 20l Sy 
Massachusetts Electric preferred ........ 0. eee eee eee tee (14 


Mle 
New England Telephone 2... ccc. ccc eee eect cee eet ee etre cees 14512 tio 
Western Tel, & Tel, COMMON. ...... ee ee treet teeter eee ee ees ae 13 
Western Tel. & Tel. preferred... cc cece ec ee eee eee tees 95 A) 


PHILADELPHIA. 


Oct. 16. Oct. S, 
American Railways 


AEE E OE ETT E E EET J4 u 
Flectrie Company of AMeTICA....eresesrensesreeseserosrrane 11% n 
Electric Storage Battery COMMON... cc cece eee ee ee eee eee D24 90e 
Electrice Storage Battery preferred... ... cc eee ee eee eee B21, Do% 
Philadelphia Electric 4:66 ce vas ade oo 6s cs ee 9 NSS RG Rae ls eine R 1i 
Philadelphia Ravld Transit ..essssess sses oaeee sesers Z2% 211% 
Philadelphia Traction ccs 4 oe ia he ee ee eee eae oe has not, 83 
Union Traction 26 sian be wae e Vee ee ERS FAAS Re eee ee ee DO, fy 
CHICAGO, 

Oct. 16 Oct. 9 
Chicago Flevated common ........ ccc ere eee tere teen een eee 25 23 
Chicago Elevated preferred oo... cee cee eee eee teenies a 3 
Chicago Railwavs, Series l.......sesesseso eee ek Se Ee eS “2 ST 
Chicago Railways, Series 2......usesesssrerre iene dasa sixes 2X 2 
Chicco Subway hg ae nein Erara E ee IOS E A ee eee S 14, 
Chicago Telephone ssc-ec os. ceui cada abu hae bead Re aa eee Gee 119 11913 
Commonwealth Bdlson oo... ccc cece ee ee ett eee neeeneee 127%, (idle 
National Carbon Common ..... cece eect cet ete tere eaten eeene 100 106 
National Carbon preferred 2.2... ce ee eee terete nena 117 115 


PROPOSALS. 


NAVAL SUPPLIES.—The Bureau of Supplies and Accounts, 


Navy Department, is calling for proposals until October 31, for the 
following: 


One rapid-action punch and riveter, to be driven by an alternating 
current, 220-volt, three-phase, sixty-cycle motor, Norfolk Navy Yard. 

One power press or brake, to be driven by a 220-volt, three-phase, 
sixtyv-evele motor, Norfolk Navy Yard. 

Until November 14, for the Mare Island Yard: 

Engine lathe. driven by alternating-current motor, 

Until October 31, for the Philadelphia Yard: 

Two electric hoists, two-ton, two-rope drive by 226-volt variable- 
speed motor, of not less than six horsepower, controller to be of standard 
cylinder type. 

One hand, self-feeding ripping and resawing machine, equipped with 
one direct-connected, direct-current, 220-volt constant-speed, inclosed and 
dust-proof motor, Type C, elass 2. Automatic starter to be wholly elec- 
trical in operation. 

One double-cylinder, four-roll surfacer, motor driven, belt connected, 
to be equipped with one direct-current, enclosed, dust-proof, 22o-volt 
motor, Type Ç, class 1, automatic starter to be wholly electrical in 
Operation. 


Until October 24, for the Brooklyn Navy Yard: 

Five exhausters, three with enclosed and two with open motors. 
Seventeen blowers, with enclosed motors. 

Twenty-two blowers, with open motors, 


October 21, 1911 


PERSONAL MENTION. 


ANGUS S. HIBBARD was a guest of the Chicago Association of 
Commerce at its weekly luncheon, October 11. 


W. H. TREVIS, general superintendent of the Colusa County 
Telephone Company, Colusa, Cal., has resigned. 

L. J. CORBETT, of Spokane, Wash., has been appointed asso- 
ciate professor of electrical engineering at the University of Idaho, 
at Moscow. 

HARRIS J. RYAN, professor of electrical engineering in Le- 
land Stanford University, is on leave of absence this year. His 
address is La Jolla, California. 

L. R. GEISSLER, of Cornell University, has been appointed asso- 
ciate psychologist in the physical laboratory of the National Electric 
Lamp Association, Cleveland, O. 

R. C. LANPHIER, manager of the Sangamo Electric Company, 
delivered an address on October 18 before the Car Lighting Club, 
at Chicago, Ill, on ‘‘Ampere-Hour Meters.” 

G. C. NOBLE, consulting engineer and assistant professor of 
electrical engineering at the University of California, Berkeley, 
has resigned to become associated with the Pacific Gas & Electric 
Company, San Francisco. 

W. H. PAPE, who has for the past five years been general man- 
ager of the Pittsburg & Butler Street Railway Company, has re- 
signed to enter the manufacturing field. Mr. Pape was succeeded 
by E. C. Carpenter of Anderson, Ind. 

J. J. WOOD, factory manager of the Ft. Wayne Electric Works 
of General Electric Company, has returned from an extended tour 
of the European countries, where he observed the work and elec- 
trica] development in the old world. 


R. HANSCHKE, JR., graduate of the Agricultural and Me- 
chanical College of Texas and Technical School of Hanover, Ger- 
many, has recently accepted the position of eastern representative 
of the Charles L. Kiewert Company. His office address is 165 
Greenwich Street. New York City. 

CARYL D. HASKINS, manager of the lighting department of 
the General Electric Company, personally supervised the installa- 
tion of electrical apparatus at the town of Austin, Pa., following 
the flood which recently destroyed that place. A temporary plant 
was put in so that light might be furnished to flood sufferers and 
relief parties. 

GANO DUNN has just returned from abroad, where, as a rep- 
resentative of the United States Government and as president of 
the American Institute of Electrical Engineers, he has been attend- 
ing the International Electrical Congress at Turin and the meeting 
of the International Electrotechnical Commission. Mr. Dunn, who 
for many years was first vice-president and chief engineer of the 
Crocker-Wheeler Company, and is a past president of the New 
York Electrical Society, has been elected a director and a vice- 
president of J. G. White & Company, Inc. 


ADOLF FRANKE, director of the Siemens & Halske Ak- 
tiengesellschaft, who arrived here October 13 to pay a visit to this 
country, will represent the “Verband Deutscher Electrotechniker” 
at the Helmholtz celebration, which has been arranged by the 
American Institute of Electrical Engineers. Dr. Franke was ac- 
companied by Dr. A. Ebeling, chief of the Pupin department of 
Siemens & Halske, and well known among the profession for his 
researches on,'and designs of, Pupin lines and Pupin cables. These 
gentlemen accompanied by Karl Georg Frank will visit a num- 
ber of the most important telephone and telegraph installations in 
this country, and wish to study especially the effect of high-tension 
transmission lines on telephone and telegraph lines and long-dis- 
tance telephonic and telegraphic transmission in general. 


OBITUARY. ` 


HARRY A. FAIRCHILD, chairman of the Washington Public 
Service Commission, died of apoplexy October 8, at his home in 
Olympia, Wash. His wife and son survive him. 


WILLIAM W. SWAN, who as a patent lawyer was actively 
identified with the telephone industry, died at his home in Brook- 
line, Mass., October 6. Mr. Swan was a member of several clubs 
in Boston, where his business was located. He leaves a widow and 
one son. 


NEW INCORPORATIONS. 


NEW YORK, N. Y.—The Conlon Electric Manufacturing Com- 
pany was recently incorporated with a capital of $25,000 by Sayers 
Brothers, George A. Reading, William H. La Farge and Mae E. 
Reading. f 


NEW YORK, N. Y.—The Electric Mail Carrier Company was 
incorporated by Alfred R. Bunnell, Charles E. Reid, William J. 
Griffiths and Charles G. Rice with a capital of $25,000. 


WILMINGTON. DEL.—The Minnesota-Wisconsin Corporation 
of Winona, Minn., with a capital of $2.000.000 has been chartered 
at Dover, Del. The incorporators are W. B. Parsons, C. P. Crangle 
and James Ritchie, all of Winona. The corporation is empowered 
to construct and operate works for the manufacture and distribu- 
tion of gas and for the generation and sale of electric current. 
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INDUSTRIAL ITEMS. 


THE AMERICAN DISTRICT STEAM COMPANY announces 
the removal of its general offices from Lockport, N. Y., to its new 
works at North Tonawanda, N. Y. 


THE GENERAL MOTORS TRUCK COMPANY, Detroit, Mich., 
is distributing booklets on General Motors Company electrics. 
Some of the special advantages of these electric trucks are given 
in a new form. 

THE PACIFIC ELECTRIC HEATING COMPANY, Ontario, Cal., 
directs especial attention to its electrical radiators in the October 
issue of Hot Points. Some interesting information is also given 
regarding the El Boilo immersion heater. 


THE SHELBY MANUFACTURING COMPANY, Shelby, O., 
has issued a catalog covering types, prices and discounts on Shelby 
incandescent lamps of all classes, in large, street-series and min- 
iature styles. 

W. N. MATTHEWS & BROTHER, St. Louis, Mo., advertises 
the Matthews O. K. sleet cutter on a recently mailed post card. 
These devices are inexpensive and are easily attached to the trolley 
harp. 

MIX & GENEST, Berlin, Germany, is distributing a pam- 
phlet describing its system of signaling by means of lights in place 
of the ordinary annunciator bells. These are intended for use 
in hotels, hospitals. private residences, etc. 


THE WESCO SUPPLY COMPANY, St. Louis, Mo., has in- 
cluded an interesting article on the illumination of show windows, 
in the October issue of its publication, The Red Shield. A number 
of illustrations and descriptions of seasonable electrical articles 
add variety and interest to the publication. 


THE DELTA-STAR ELECTRIC COMPANY, Chicago, Ill., has 
been awarded the contract for installing a new type of automatic 
oil circuit-breaker for controlling the arc circuits of the new 
Chicago street-lighting system. ‘The new circuit-breakers have a 
rating of fifteen amperes at 12,000 volts. The contract was award- 
ed by the Sanitary District of Chicago. 


WOODMANSEE, DAVIDSON & SESSIONS, Chicago, Ill., con- 
sulting engineers and experts in lighting, heating, power and refrig- 
erating projects, have established an office at 629-630 Wells Building, 
Milwaukee, Wis. This office will be under the personal supervision 
of Mr. Davidson, who will be assisted by a staff of specialists in 
each branch of engineering covered by the organization. 


MACHINENFABRIK OERLIKON, Zurich, Switzerland ,has is- 
sued pamphlets describing motors for grinding coffee, single and 
polyphase asynchronous motors for large powers in both low and 
high speeds, high-voltage testing transformers, and electromagnets 
for the use of oculists. The latter can be used not only for op- 
crations on the eve, but also to remove particles of fron from other 
parts of the body. 

THE GARWOOD ELECTRIC COMPANY, Garwood, N. J., for 
which Charles N. Fowler, Jr., of Elizabeth, N. J., has been appoint- 
ed receiver in chancery, is not only completing its unfilled orders, 
but is also taking new business. The assets of the company are 
largely in excess of its liabilities. All of the branch offices of the 
company are soliciting business, as usual. and reorganization plans 
are now being considered. 

H. G. McFADDIN & COMPANY, New York, N. Y., compares 
the tallow dips of Benjamin Franklin’s time with the modern ‘“desk- 
top daylight” of today as secured with the Emeralite, in a recent 
advertising post-card. The Emeralite shade is of glass, of an em- 
erald-green color outside and opal inside. The construction of 
the lamp is simple. The post-card illustrates two types of the 
Emeralite lamp in color. 

THE CUTTER COMPANY, Philadelphia, Pa.. has prepared a 
“Handbook of the I-T-E Circuit-Breaker,”’ which is a combined text 
book on the use of circuit-breakers, and a price list of the com- 
pany’s product. The work is indexed so that all information, draw- 
ings and prices of each type of breaker may be easily found. A8 
the book is strongly bound in cloth it is suitable in appearance 
as well as in subject matter, for an addition to any electrical ref- 
erence library. 

THE TERRY STEAM TURBINE COMPANY has, through its 
testing department, been carrying on some interesting and exten- 
sive tests on turbines on order. Several government tests have 
been conducted, including those of the eighty-five-kilowatt lighting 
sets for the U. S. S. Yosemite. as well as several smaller turbo-gen- 
erators. Several of the commercial tests were of such a nature as 
to attract special attention, notably one of high-pressure gas blow- 
ers, which has been published in several of the technical journals. 


THE WESTINGHOUSE ELECTRIC & MANUFACTURING 
COMPANY, Pittsburgh, Pa., has issued several publications describ- 
ing its supplies, etc. Folder 4190, which is prepared in an original 
manner, is intended for distribution among tailors, and lists a com- 
plete line of. Westinghouse electric tailor’s trons. Folders 4210 and 
4217 are devoted to watthour meters Type OA, and Type C. In 
folder 4215 is contained a description of Westinghouse alternating- 
current switchboard meters, and in 4216 direct-current switchboard 
meters are described. 

THE ALLIS-CHALMERS COMPANY, Milwaukee, Wis., has re- 
cently distributed a number of bulletins describing its various 
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lines of machinery. Bulletin No. 1078 deals with large alternating- 
current generators, while Bulletin No. 1082 takes up the direct- 
current type. The remaining publications are as follows: Bulletin 
No. 1070 on barometric condensers, Type “B”; Bulletin No. 1519 on 
barometric condensers, Type “A N”; Bulletin No. 1074, on direct- 
current motors and generators, types “H” and “H T”; and Bulletin 
No. 1068 on direct-connected Corliss engines. i 


THE BOSTON INCANDESCENT LAMP COMPANY, manufac- 
turers of refilled carbon incandescent lamps, reports that it has 
booked a larger volume of business during the month of Septem- 
ber than during any previous month in its history. This com- 
pany, which sells lamps at very minimum prices for standard 
types and voltages in the carbon-filament class, attributes its 
growing business to the fact that while there is a rapidly increas- 
ing demand for high-efficiency incandescents, there is, and perhaps 


always will be, a legitimate place for lamps of comparatively low 
efficiency at a very low price. 


THE GREEN FUEL ECONOMIZER COMPANY, Matteawan, 
N. Y., has published a booklet entitled “Heating and Ventilating.” 
The text takes up not only the usual details relating to the con- 
struction of fans, heaters and heating and ventilating systems, 
but also the calculation and designing of piping systems, giving 
for the latter two methods differing somewhat, viz.: that used in 
the office of the Supervising Architect at Washington and that 
proposed by Riltschel and covering the resistance of sheet-iron 
pipes and of angles, bends, branches, grills or registers, etc. The 
general illustrations of the book include not only views of build- 
ings equipped with heating and ventilating apparatus built by the 
Green Fuel Economizer Company, but also detailed plans, eleva- 


tions and “ghost” views showing the actual arrangement of the 
fans, heaters, piping, outlets, etc. 


THE DE LAVAL STEAM TURBINE COMPANY, Trenton, 
N. J., presents an extended discussion of different types of steam 
turbines and their comparative merits in a recent bulletin entitled 
“A Steam Turbine for Driving Direct-Current Generators.” The 
arrangement favored for large units is the combination of multi- 
Rtaging with reduction gears, the use of the reduction gear per- 
mitting the driven machine to be operated at the speed desired, at 
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the same time allowing the turbine to be designed for the speed 
most favorable to durable and reliable construction and to free- 
dom from distortion and other troubles encountered with the long 
shafts required where a very large number of stages are used. The 
use of a number of stages instead of one stage, as in the DeLaval 
single-stage turbine, permits of turbines of moderate diameters 
being built for the largest capacities, since with the lower speed, 
longer vanes or buckets can be used in the low pressure stages. 
The booklet describes a line of machines in which this idea haa 
been developed as applied to driving direct-current generators and 
to the direct. driving of centrifugal pumps, blowers and air com- 
pressors and for rope or belt transmission. 


DATES AHEAD. 
American Mining Congress. 
cago, Ill., October 24-28. 


Illinois State Electrice Association. 
ford, Ill., October 24, 25 and 26. 


Telephone Pioneers of America. Boston, Mass., November 2-4. 

Association of Railway Electrical Engineers. Annual conven- 
tion, Hotel La Salle, Chicago, November 7-10. 

Alabama Light and Traction Association. Montgomery, Ala., 
November 14 and 15. 


Ohio Society of Mechanical, Electrical and Steam Engineers, 
Canton, O., November 17 and 18. 

Association of Railway Telegraph Superintendents. Joint meet- 
ing of eastern and western divisions, Chicago, Ill., November 23 
and 24. 


Los Angeles Electrical Exposition. Los Angeles, Cal.. Novem- 
ber 25-December 9. 


American Institute of Chemical Engineers. Annual meeting, 
Washington, D. C., December 20-22. 


National Electric Light Association. Next annual convention, 
Seattle, Wash., June 10-14, 1912. 


National Electrical Contractors’ Association. Annual meeting, 
Denver, Colo., July 17-20, 1912. 


The 1912 Boston Electric Show. Mechanics Building. Boston, 
Mass., September 28-October 26, 1912. 


Fourteenth annual meeting, Chi- 


Annual convention, Rock- 


RECORD OF ELECTRICAL PATENTS. 


Iseved (United States Patent Office) October t0, rgr1. 


1,005,121. CIRCUIT-INTERRUPTER. Christian Aalborg, Wilkins- 
burg, Pa., assignor to Westinghouse Electric & Manufacturing 
Co., Pittsburgh, Pa. Filed Oct. 7, 1908. Combined with the sta- 
tionary and movable contact members is an oil tank in which 
the members are disposed having an enlargement at the sur- 


point. 


1,005,129. ELECTRIC-LAMP AND SERIES-CIRCUIT CUT-OUT. 
Frederick W. Andrew, Wilkinsburg, Pa., assignor to Westing- 
house Electric & Manufacturing Co. Filed Sept. 20, 1906. A 
reciprocating block carries movable terminals that connect a 
series lamp into the circuit in one position and short-circuit 
the lamp in the other position. 

1,005,163. TRANSFORMER. Frank Conrad, Swissvale, Pa., as- 
signor to Westinghouse Electric & Manufacturing Co. Filed 
January 10.. 1908. A step-down transformer for lamp service 
has brackets mounted between the core and windings, in- 
sulating blocks secured to the brackets, a socket mounted on 
one block and an attachment plug on the other. 

1,005,166. ELECTRICALLY-HEATED TRAY. Florence L. Crom- 
bie, Detroit. Mich. Filed May 8, 1911. Has heating units ar- 
ranged in the bottom adjoining an asbestos plate. 

1,005,179. GUARD FOR TELEPHONE AND TELEGRAPH WIRES. 
Charles John Elliott, Oxnard, Cal. Filed July 11, 1910. In 
combination with high-tension wires forming a metallic circuit 
for electrical transmission is a guard surrounding each wire 
and electrically connected with another of the wires of differ- 
ent potential from the one it surrounds. 

1,005.192. BINDING POST. George Garretson, San Diego, Cal. 
Filed Jan. 17, 1911. Comprises a threaded bolt having a head 
provided with notches in each side adapted for electric wires 
and a nut adapted to screw on the bolt and against the wires. 

1,005,194. TELEPHONE SYSTEM. Thomas W. Gleeson, Boston, 
and Willard H. Gilman, Medford. Mass., assignors to Interna- 
tional Telemeter Co, Filed Aug. 5, 1907. Gives details of a 
selective party-line system. 

1,005,199. BATTERY-CONNECTOR.,. Julius H. Gugler, Milwaukee, 
Wis. Filed Jan. 22, 1909. An electrode of porous material has 
a cavity therein, an electric connecting plug socketed in the 
cavity, and a bath of non-conducting liquid impervious to an 
electrolyte and permeating the pores of the electrode and sur- 
rounding the contact between electrode and the member. ° 


face of the oil for increasing the cross-sectional area at this 


1,005,221. MOTOR CONTROL. John D. Ihider, New York, N. Y.. 
assignor to Otis Elevator Co., Jersey City, N. J. Filed Oct. 
11, 1905. A control for an alternating-current motor includes 
resistances inserted in the rotor circuit while starting and 


again inserted in a power-consuming rotor circuit while retard- 
ing. 


1,005,222. ELECTRODYNAMIC BRAKE CONTROL. John D. Ihl- 
der, New York, N. Y., assignor to Otis Elevator Co. Filed 
March 13, 1908. Combined with a motor is an electromagnetic 
brake, an electrodynamic brake, and automatic means for ap- 


plying the brakes successively and releasing one brake when 
the other is applied. 


1.005,237. ALTERNATING-CURRENT ELECTROM AGNETIC 
SWITCH. David Larson, Yonkers, N. Y., assignor to Otis Ele 
vator Co. Filed Nov. 26, 1907. Combined with a vertical base 
is a bracket secured thereto, and an electromagnet beneath 
the bracket and removably secured thereto with its pole faces 
in a plane parallel with the base. 


1,005,252. VEHICLE BRAKING SYSTEM. Joseph N. Mahoney. 
Wilkinsburg, Pa., assignor to Westinghouse Air Brake Co. 
Filed March 25, 1907. Renewed Aug. 16, 1911. Includes an 


electrically controlled admission valve to the air brake cyl- 
inder. 


1,005,253. REFILLABLE CARTRIDGE-FUSE. Edward B. Mallory. 
Wilkinsburg, Pa. Filed June 17, 1911. Between the inner ends 
of a pair of knife-edge terminals is secured a replaceable fuse 
element. Surrounding this is an insulating casing that has its 
ends closed by slotted washers and screw caps. 


1,005,259. ELECTROMECHANICAL INDICATOR. Patrick F. Mc- 
Avinney, Boston, Mass., assignor to Coffin Valve Co., Boston, 
Mass. Filed Dec. 21, 1910. Includes a pair of solenoids gov- 
erned by an electric controller and actuating a pointer on & 
dial through a train of gearing. 

1,005,260. ELECTROMECHANICAL CONTROLLER. Patrick F. 
McAvinney, Boston, Mass., assignor to Coffin Valve Co. Filed 
Dec. 21, 1910. The controller is arranged to open and close & 
valve and incidentally to actuate an indicator to show the 
valve motions. 

1.005.283. SPRING BINDING-POST. Levi M. Neher, Milford, Ind., 
assignor to Fahnestock Electric Co. Filed Feb. 11, 1908. Con- 
sists of a single sheet of spring metal looped on itself with 


October 21, 1911 


the ends forming co-operating tongue and slot with wire-re- 
ceiving holes. 

1,005,293. REGULATION OF THE VOLTAGE OF ALTERNATING- 
CURRENT MACHINES. Charles Algernon Parsons and Alex- 
ander Henry Law, Newcastle-upon-Tyne, England, said Law 
assignor to said Parsons. Filed Sept. 16, 1910. Comprises a 
leakage path between the alternator field poles and an indica- 
tor rotating synchronously with the frequency of the alterna- 
tor current, and adapted to vary the strength of the current 
in the winding on the leakage path in accordance with changes 
in the load or power-factor of the alternator. 

1,005,307. OUTDOOR TRANSFORMER. Karl C. Randall, Edge- 
wood Park, Pa., assignor to Westinghouse Electric & Manu- 
facturing Co. Filed Oct. 18, 1909. Combined with the trans- 
former-inclosing tank is a shield for intercepting the direct 
rays of the sun, comprising a tubular portion spaced from the 
sides and bottom of the tank and a roof portion having ven- 
tilating openings. 

1,005,316. CONTACT-FINGER. Edward E. Rose, Swissvale, Pa., 
assignor to Westinghouse Electric & Manufacturing Co. Filed 
Feb. 2, 1907. A resilient finger has a rounded contact block 
in its end adapted to engage segmented commutator. 

1,005,319. ELECTRIC MASSAGE-VIBRATOR. Charles C. Rup- 
recht, Cleveland, Ohio, assignor to Cleveland Vibrator & Elec- 
trical Co., Cleveland, O. Filed Feb. 1, 1908. Consists of a 
motor-driven shaft having an eccentric between a pair of spring 
arms secured to the applicator arm. 

1,005,338. TRANSMITTING APPARATUS. Harry Shoemaker, 

Jersey City, N. J., assignor to International Telegraph Con- 
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1,005,163.—-LAMP TRANSFORMER. 
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& Supply Co., Chicago, Ill. Filed Dec. 19, 1904. The combi- 
nation with telephone lines of different kinds, of a cord circuit 
adapted for use with the different kinds of lines, a supervisory 
signal associated with the cord circuit controlled over the 
limbs of the talking circuit of the telephone line in series and 
effaced when direct current flows during a connection and hav- 
ing the same method of operation when the cord is connected 
with the different kinds of lines. 

1,005,402. ELECTRIC SWITCH. Alfred A. Ziegler, Boston, Mass. 
Filed Feb. 16, 1910. A pivoted switch member acts with two 
stationary members, these having a recess between them to 
receive and permit passage of the end portion of the switch 
arm, the end portion of the switch arm being made wider than 
the spaces between the body piece and the stationary switch 
members. 

1,005,418. SIGNAL-CONTACT. Edward R. Cunningham, Des Moines, 
Iowa, assignor of one-third to E. B. Beighler and one-third to 
Frank C. Tate. Filed Sept. 3, 1910. Plates having sides ar- 
ranged at an angle to each other are hinged to the housing 
so that one side of each plate will engage the trolley wheel 
and the other side of each plate will engage the housing and 
limit the movement of the plate toward the trolley wheel. 
Springs secured to the housing engage the plates normally 
forcing them toward the trolley wheel. 

1,005,420. APPARATUS FOR CONTROLLING MOTORS. Frederic 
W. Darlington, Philadelphia, Pa. Filed Dec. 14, 1909. The con- 
trol switches in the circuits of several cars are simultaneously 
actuated by pneumatic means. 

1,005,429. OSCILLATING FAN. Emil E. Hollander and Carl M. 
Peterson, Arlington, N. J. FHed Jan. 12, 1911. An adjustable 
fan is oscillated by a crank and gear wheel driven from the 
shaft of the motor. 

BLUE-PRINT WASHING AND DRYING MACHINE. Os- 


1,005,430. 
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1,005,402.—-SWITCH. 


WIRELESS TRANSMITTER. 


struction Co. Filed June 17, 1905. In a wireless signaling sys- 
tem the transmitting apparatus comprises a number of con- 
densers, a source of energy, an oscillation circuit having no 
spark gap and having a period equal to the period of the 
transmitted energy, and a commutator for bringing the con- 
densers alternately into communication with the source of 
energy and the oscillation circuit. 

1,005,350. CONTROLLER. Harry A. Steen, Pittsburgh, Pa., assignor 
to Westinghouse Electric & Manufacturing Co. Filed July 
8, 1909. Renewed March 20, 1911. An operating lever arranged 
to work in any one of a number of parallel planes moves any 
one of several controller drums or all simultaneously. This 
selective action is accomplished through intermediate gearing. 


1,005,355. VARIABLE-SPEED MOTOR-CONTROLLING APPAR- 
ATUS. August Sundh, Yonkers, N. Y., assignor to Otis Ele- 
vator Co., Jersey City, N. J. Filed Mar. 13, 1908. An induction 
motor arranged with starting resistance, has a direct-current 
generator connected to the rotor. Automatic means are pro- 
vided for substantially simultaneously varying the starting re- 
sistance and the current produced by the generator, to effect 
a retardation of the motor in proportion to its speed. 

1,005,357. COOKING APPLIANCE. Alexander L. Sykes, Coving- 
ton, Ky., assignor to A. L. Sykes Manufacturing Co., Cincinnati, 
O. Filed May 16, 1910. Inside an insulated box, an electric 
heater is fixed, the terminals extending through the box bot- 
tom. The shallow bottom of the box fits telescopically on an 
elongated cover, which is easily removable. 

1,005,360. ELECTRIC HEATING DEVICE AND METHOD OF 
CONSTRUCTING THE SAME. Harold B. Taylor, Wilkins- 
burg, Pa., assignor to Westinghouse Electric & Manufacturing 
Co. Filed Dec. 31, 1908. Comprises a zig-zag resistance rib- 

bon, sheets or strips of insulating material, and thin metal 

plates which are maintained under tension and compression, 
respectively, to clamp the resistance ribbon and the insulating 
material between them. 


1,005,393. TELEPHONE SYSTEM. Charles S. Winston and Ed- 
win H. Rupe, Chicago, Ill., assignors to Kellogg Switchboard 


car Hoops, New York, N. Y. Filed Aug. 27, 19:10. The machine 
is driven by an electric motor. 

1,005,445. ELECTRIC-CAR CONTROLLER. Henry T. Maib and 
Earl O. Rowe, Spokane, Wash. Filed Dec. 22, 1910. An ar- 
Mature operated by an electromagnet is so arranged as to 
render the breaker inoperative when the electromagnet is en- 
ergized. 

1,005,471. ANTENNA. Ragnar H. Rendahl, Liljehelmen, near 
Stockholm, Sweden. Filed June 7, 1910. Thin metal tubes of 
large diameter are strung on the wires, electrically conducting 
metals being contained in each tube to make good contact be- 
tween tube and wire. 

1,005,475. THERMAL ELECTRICAL PROTECTOR. Charles A. 
Rolfe, Adrian, Mich., assignor to Rolfe Electric Co., Rochester, 
N. Y. Filed April 21, 1902. The combination with a circuit- 
controlling device, of a plurality of devices co-operating with 
it, means for connecting any one of them in circuit, and means 
for restoring each of the devices to operative condition. 

1,005,482. ELECTIC SIGN AND METHOD FOR MAKING THE 
SAME. Herman A. Schmidt, Chicago, Ill, assignor of six- 
tenths to Aaron M. Searles, Chicago, Ill. Filed Jan. 31, 1910. 
A Crookes tube suitably bent is embedded in plastic material. 
The plastic material adjacent to the tube provides a convex 
curve of meniscus shape which acts as a refiector. 

1,005,483. DEVICE FOR CUTTING SLEET FROM TROLLEY 
WIRES. Eugene Slingluff, Cincinnati, O., assignor of one-half 
to Erastus F. Kirk, Cincinnati, O. Filed April 29, 1910. A 
cutter rotates between two plates which are affixed to the trol- 
ley harp. 

1,005,506. TERMINAL CONNECTOR OR COUPLING FOR ELEC- 
TRIC CONDUITS. William S. Brown, New York, N. Y. Filed 
May 16, 1910. Is a hollow, rigid, metallic connector which may 
be expanded to fit cables of various sizes. 

1,005,517. FUSE. Albert F. Daum, Pittsburgh, Pa. Filed Nov. 23, 


1910. The cartridge is divided by a partition in the middle. 
this partition being provided with a bar which works loosely. 
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Both the partition and bar are pierced by a hole through which 
the fuse extends. When the fuse is blown the bar is pressed 
inward by a spring, giving an inucation of the break in the 


circuit. Screw caps on the end of the cartridge provide for 
replacement of the fuse. 


1.005,521. CUT-OUT. Herman W. Doughty and Clarence E. Beach, 
Binghamton, N. Y., assignors to Star Electric Co. Original 
application filed Oct. 16, 1900. Divided and this application 
filed Nov. 9, 1908. A moving insulating block slides between 
two insulating terminal blocks, forming a shield. Contact 
plates form a connection between terminals, another contact 
plate being so arranged that it will maintain a connection be- 
tween two of the terminals mounted in one-of the terminal 
blocks except when the movable block is in a position where 
the other contacts rest upon their respective terminals. 

1,005,575. AUTOMATIC CIRCUIT-BREAKER. Estelle C. Raney, 
Crooksville, and Charles E. Simmons, Steubenville, O. Filed 
Oct. 10, 1908. The main switch is operated by a solenoid, this 
being eontrolled by the motor circuit. An overload switch in 
the circuit of the solenoid is also controlled by the motor cir- 
cuit, a holding coil co-operating with the overload switch being 
controlled by a shunt circuit. A retarding device is provided 
for the overload switch, the main switch serving when in one 


position to close the main circuit and when in another position 
to close the shunt circuit. 


1,005,612. ELECTRICAL VIBRATING DEVICE. Harry N. Cupp, 


Mars, Pa. Filed Sept. 7, 1910. Comprises a pair of solenoids, 
a reciprocating core and rotating element which alternately 


connects the coils with the source of energy, so as to cause 
the reciprocating core to vibrate. 


1,005,628. METHOD OF MAKING COMPOUND METAL ARTI- 
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1,005,612.— VIBRATING DEVICE. 


CLES. Henry W. Fisher, Pittsburgh, Pa., assignor to Standard 
Underground Cable Co. Filed June 16, 1909. One metal is 
deposited and united with others from an electrolyte main- 
tained at a temperature as high as the melting point of the 
metal so deposited, submerging the electroplated surface of the 
article so electroplated in a bath of flux and displacing such 
flUx with a body of molten metal. 

1,005,635. ALL-PORCELAIN ELECTRICAL LAMP-SOCKET. Ed- 
gar H. Freeman, Trenton, N. J. Filed April 1, 1910. Has a 
two-part switch frame consisting of a folded-contact member 
having a longitudinally arranged spring contact for the 
switch block and an angularly arranged bearing arm, and a 
separate bearing member formed of a slotted plate receiving 
the looped part of the folded contact member. 

1,005,688. MOTOR-CONTROL SYSTEM. Homer E. Frost, Cleve- 
land, O., assignor to Electric Controller & Manufacturing Co., 
Cleveland, O. Filed Oct. 1, 1910. Comprises a series of switch- 
es adapted to close in a predetermined sequence, actuating 
windings for the switches and a limit switch for short-circuit- 
ing a part of each of the windings to prevent their closure 
when the said limit switch is closed. 

1,005,653. AGITATOR IMPLEMENT. Frederick J. Osius, Racine, 
Wis. Filed Sept. 20, 1910. A motor with a vertical shaft is 
mounted on a post in such a manner as to be easily adjustable 
in a vertical position. The shaft is fitted with a disk which is 
used for agitating drinks sold at soda fountains, etc. 

1,005,671. ELECTROLYTIC DEVICE. Wilfred Bertram Thorpe, 
Balham, London, England. Filed Jan. 12, 1909. Comprises a 
tube having an electrolytic cell, a movable piston subject to the 
pressure of the evolved gases and formed by a column of 
mercury and means for producing a fluid-tight joint between 
the mercury and the inner surface of the tube. 

1,005,672. ELECTROLYTIC APPARATUS. Wilfred Bertram 
Thorpe, Balham, London, England. Filed Aug. 18, 1909. Com- 
prises an electrolytic cell closed in a gas-tight manner at its 
upper end and adapted to admit of depression of the electro- 
lyte therein under the action of the evolved and collected gaa- 
es, and an electric terminal arranged to dip into the electrolyte 
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and to form a spark gap therewith upon depression below the 
terminal by the evolved gases. 


1,005,700. CONTROL SYSTEM FOR ELECTRIC MOTORS. Fred- 
erick R. Fishback, New York, N. Y., assignor to Electric Con- 
troller & Manufacturing Co., Cleveland, O. Filed Feb. 28, 1910. 
Has a circuit for connecting the motor to a source of supply, 
and resistance switches to vary the resistance in the circuit, 
some of the switches being arranged so that, when closed the 
second time, a different amount of the resistance is connected 
in circuit than when closed the first time. 

1,005,714. CABLE DUPLEX SYSTEM. Isidor Kitsee, Philadelphia, 
Pa. Filed Dec. 22, 1908. Renewed Mar. 1, 1911. Comprises 
two transformers for transmitting and recelving current im- 
pulses, and a receiving device. One winding of each trans- 
former is connected in the line or cable, a second winding 
being connected to the receiving device. The source of cur- 
rent is connected in shunt to one transformer winding. Im- 
pulses sent alternate in polarity. 

1,005,715. TELEGRAPHY. Isidor Kitsee, Philadelphia, Pa. Filed 
Dec. 19, 1908, Serial No. 468,267. Renewed March 9, 1911. Two 
windings control signal-reproducing means, a pair of opposed 
sources of energy being associated with each winding. Sim- 
ilar sources of different pairs are of different powers and are 
opposed to each other with respect to one of the windings, the 
winding being of relatively low resistance. A single key con- 


trols the sources for impressing currents of different polarities 
upon the line or cable. 


1,005,718. ARRANGEMENT OF ELECTRODES FOR THE ELEC- 


TROLYTIC REFINING OF METALS. Frederich Max Kobler, 
St. Petersburg, Russia. Filed Dec. 28, 1909. Anodes consist- 
ing of the metal to be refined are held in a frame, the anodes 


and frame forming a container for the electrolyte. A cathode © 


is arranged in the container, and pipes are provided for the 
supply and discharge of electrolyte. 

1,005.725. ELECTRIC FURNACE. Georges Massip, Paris, France. 
Filed Sept. 23, 1910. The inner surface of the furnace is made 
of a refractory material which is a non-conductor when cold. 
Heating coils are embedded in the hearth material. A mov- 
able electrode is arranged within the furnace. 


1,005,754. ELECTRICAL WATER-HEATER. Milton H. Schoen- 
berg, San Francisco, Cal. Filed Apr. 29, 1911. Comprises a 
casing having a heating chamber provided with inlet and outlet 
openings, electric heating coils in the chamber, a metal supply 
cock connected with the inlet, a metal discharge pipe with the 


outlet, and a short-circuiting plate fixed to the casing and con- 
necting the metal parts. 


1,005,758. PROCESS AND APPARATUS FOR TESTING ELEC- 
TRIC METERS. Edgar M. Wilkins, Mexico City, Mex. Origi- 
nal application filed Aug. 12, 1907. Divided and this applica- 
tion filed March 20, 1908. Renewed March 18, 1911. A point on 
the rotating part of the meter is marked, a mark also being 
made on the adjacent fixed part. A correct meter, whose time 
of rotation is the same as that of the first would be if correct, 
has a mirror affixed to its rotating part. The momentary reflec- 
tion of the sucessive positions of the rotating spot relative to 
the fixed one are noted in the reflection of the mirror and con- 


clusions are derived as to the relative rates of rotation of 
the meters. 


1,005,762. FUSE-ADJUSTING KEY.. Friedrich Ziegenfuss, Essen- 
on-the-Rubr, Germany, assignor to Fried. Krupp Aktiengesell- 
schaft, Essen-on-the-Ruhr, Germany. Filed Oct. 7, 1907. Has 
setting members provided with means for coupling them to 
the fixed and movable parts respectively of the fuse, and a 
manually releasable bolt constructed to engage and co-operate 
with the fuse and hold the key against displacement in the 
direction of the axis of the fuse. 


1,005,774. OPERATING MECHANISM FOR ADDING-MACHINES. 
Francis R. Hoyt, Poplar Bluff, Mo., assignor to Dalton Adding 
Machine Co., St. Louis, Mo. Filed April 25, 1910. Has an arm 
attached to the main shaft, a link pivoted to the arm, an ap 
mature pivoted to the link, electric mechanism for moving t 7 
armature effectively to rock the shaft, a full-stroke device, an 
a link connecting the armature with the full-stroke device. 


PATENTS WHICH HAVE EXPIRED. 


Following is a list of the electrical patents (issued by the 
United States Patent Office) that expired October 15, 1911: j 
527,414. ELECTRIC CABLE. Thomas J. Dewees, Palmyra, N. J. 
527,415. DYNAMO-ELECTRIC MACHINE. Ezra Fawcett, Aliance, 
Ohio. i 
527,436. PRIMARY BATTERY AND PORTABLE ELECTR 
LAMP. Samuel W. McQuay, London, England. ; 
527,528. ELECTRIC CLOCK. Carl Gullberg, Jersey City, N. J. 
527,556. WEATHER PROTECTING COVERING FOR ELEC- 
TRICAL CONDUCTORS. Edwin J. Houston, Philadelphia, Pa. 
527,559. ELECTRIC-ARC LAMP. Alfred H. Moses, Jr., St. Louis, 
Mo. 


527,601. CONDUIT ELECTRIC RAILWAY. Oliver B. Finn, Phila- 
delphia, Pa. 


527,623. SHADE-HOLDER FOR INCANDESCENT LAMPS. Edgar 
A. Russell and Nathan W. Crandall, Wallingford, Conn. 
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THE ELECTRIC RANGE. 


One obstacle to the introduction of electric cooking has 
heen the cost of the electrical energy required. To make 
the cost reasonable it is necessary to give a very low rate 
and yet the conditions for a low rate are not usually met in 
a cooking range for household use. The range would ordi- 
narily be used only a few hours of the day, and would thus 
The maximum demand is high as 
More- 


have a low load-factor. 
compared with other forms of household devices. 
over, the range would very frequently be used in preparing 
the evening meal at the same time the peak load comes on 
the central station. It is thus apparent in many cases that 
the central station cannot give any better rate for current 
to be used for cooking than for current to be used in lighting. 

This objection is overcome in the new range designed 
by Mr. William Stanley and described elsewhere in this 
issue. This new range has a small and steady consumption 
of electric power, thus providing for the central station a 
load of low maximum demand and high load-factor. The 
energy thus steadily converted is stored as heat and is 
available for use when needed. From many points of view 
this arrangement is admirable—especially from the view- 
From the standpoint of the 
user, however, it has several disadvantages. 

The maximum temperature which can be attained by 
the range is determined by the equality of heat losses and 
heat generation. The design is such that this balance is 
reached at a safe working temperature for the materials 
used. After this temperature is reached, the entire elec- 
trical input is wasted in external losses of heat and serves 
no useful purpose other than maintaining the apparatus 
ready for use. In many families this condition would exist 
during a large portion of the time, especially during the 


point of the central station. 


night and in many cases for a number of hours during the 
day. The user of such an appliance desires to keep down 
not only the maximum demand, but the total consumption, 
and such a steady waste will not appeal to him. 

This condition also represents at the same time the 
heating of the room, a condition not desirable in summer, 
and in conflict with the general claim for electrical cooking 
that it does not necessitate hot surroundings such as accom- 
pany the use of a stove burning gas or other fuel. 

To be popular with the consumer the storage principle 
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should be combined with the best possible insulation, and 
means provided, either automatic or otherwise, for cutting 
off the current when the total storage capacity has been 
reached, rather than to needlessly dissipate the excess of 
energy. It would be well for the central station, too, if 
current could be cut off at the time of peak load and the 
storage capacity utilized to carry on operations over this 
period. 100-per-cent load-factor only represents the ideal 
eondition for the central station when the entire load 1S 


‘ cperated upon this basis. When part of the load necessarily 


has a low load-factor, it is better that the factor for the 
remainder should not be 100 per cent, provided it can be 
restricted to the best hours. This condition can be very 
easily met in Mr. Stanley’s range, as it is a simple matter 
to provide for cutting off current at the time of peak load. 
In designing a stove which is to utilize the storage prin- 
ciple it would seem advantageous to make use of some ma- 
terial whose melting point is in the neighborhood of the max- 
imum temperature which it is desired to attain, and thus 
utilize the benefit arising from the phenomenon of latent 
heat. If a substance can be secured having a high heat 
of fusion it would be possible to store a considerable quan- 
tity of heat and to give it out again with very little change 
in the temperature of the range. Unfortunately those metals 
having low melting points, such as lead, tin and bismuth, 
are also the ones having low heats of fusion and they are 
consequently not very well adapted to this purpose. On the 
other hand it is quite possible that some chemical salt might 
be chosen which would have desirable properties for this 
service, Thus, the nitrates of sodium and potassium have 
melting points somewhat above 300 degrees centigrade and 
have heats of fusion respectively of sixty-five and forty-nine 
calories. Probably some substance could be found that 
would have still better characteristics for this purpose. 
The salient feature of Mr. Stanley’s design, that the 
maximum demand shall never exceed 500 watts, is a very 
important and valuable feature to the central station, and 
it is highly desirable that this feature be introduced and 


retained in electric cookers regardless of whatever other 
modifications may be made. 


DANGER FROM IMPERFECT EARTH CONNECTIONS. 

The necessity for having ground connections of low 
resistance is very generally recognized, but it is not always 
that the desired object is achieved. Too much care cannot 
be given to securing a good earth connection for all con- 
ductors which are, or should be, grounded. This is especi- 


ally true in low-voltage secondary circuits, where bodily 


contact is liable to be frequent. It is important, however, 


that all conductors in juxtaposition to high-voltage lines 
but not nominally in connection with them, should be 
grounded: Death resulted in one case recently from contact 
with a guy wire which was not well grounded, and to whieh 


there was sufficient leakage from the line for a fatal shock 
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THE WORK OF THE INTERNATIONAL ELECTROTECH- 
NICAL COMMISSION. 

At the session of the International Electrotechnical Com- 
mission held in Turin, Italy, last month in connection with 
the International Electrical Congress, a number of import- 
ant conclusions were reached. 

One important matter was the acceptance by the Com- 
mission of the responsibility for the calling of all future In- 
ternational Congresses dealing with the subject of electric- 
ity. It is a matter for general satisfaction that this func- 
tion has been put in the hands of a permanent body, inter- 
national in character, which will guarantee that there is 
continuity in effort and a regularity in the time of holding 
successive congresses. lt has already been decided to hold 
the next International Electrical Congress in San Francisco 
in 1915, in connection with the International Exposition 
celebrating the completion of the Panama Canal. 

Over a year ago the American Institute of Electrical En- 
gineers passed a resolution requesting the Commission to 
take some action which would help to secure uniformity in 
the representation of electrical quantities in vector dia- 
grams. The Commission has had this matter under con- 
sideration since the meeting at Brussels last year, and at 
Turin adopted a definite practice in this connection. The 
lack of uniformity which has heretofore existed arose from 
two methods of arriving at the representation of the elec- 
trical quantity by the means of vectors. In the one 
method, due principally to Fleming, the vector was such & 
quantity that, when regarded as rotating at a uniform ve- 
locity, its projection upon & fixed line would represent at 
any time the instantaneous value of the quantity. This 
method has been in general use in England, France, and to 
a large extent in this country. The other method was based 
upon the use of polar co-ordinates and the vector used to 
represent an electrical magnitude was the line forming the 
diameter of a polar diagram, sO drawn that its intercept 
on a radius vector represented the instantaneous value. In 
this case the radius vector was assumed to have uniform 
rotation. This method has been largely used in Germany, 
and has come into considerable use also in this country, 
largely on account of its having been used in the several 
treatises published by Dr. C. P. Steinmetz. In both methods 
the same direction of rotation is made use of, and conse- 
quently it is hard to give any preference to one method or 
Yet the two result in 
In the former 


the other on a purely logical basis. 
different representations of the phase angle. 
method a positive angle represents lead, in the latter it rep- 
resents lag. Uniformity of practice in drawing diagrams is 
greatly to be desired and the Commission has consequently 
adopted a definite method for the representation of elec- 
trical magnitudes by vectors. The method adopted requires 
that a leading current shall be drawn in advance of the 


corresponding electromotive force in the direction of posl- 


—_ 


October 28, 1911 


tive angles, that is, counter-clockwise. A lagging current 
on the other hand will be displaced from the corresponding 
electromotive force in the negative direction of rotation. 
While some inconvenience will be experienced in meeting 
this requirement, since it will be necessary to reprint some 
of the literature now extant, it is greatly to be hoped that 
this method will meet with universal use in the future. 
Another important decision of the Commission was in 
regard to symbols. Those symbols which were provisionally 
adopted at Brussels last year were permanently adopted 
and in addition the letters Z for current and R for resistance 
were also agreed upon. In this country both of these letters 
have been in fairly general use, although current has also 
to a large extent been represented by the letter C. Thus, 
for instance, the emblem of the National Electric Light As- 
sociation cpnsists of the equation C == E/R. In England 
the use of C has been quite general, and on the other hand 
in Germany resistance has been universally represented by 
the letter W. It is a matter of congratulation that there 
has been a willingness upon all sides to sacrifice some pres- 
ent usage for the sake of international uniformity and here- 
after we may confidently expect that all electrical equations 
written in any language will be comprehensible to every- 
one reading them. While it is to be hoped that the National 
Electric Light Association in this country will make use of 
the new symbols it is hardly necessary for it to change its 
emblem, which will still retain its historical significance. 
Another recommendation of the Commission is that the 
rating of electric motors be expressed in kilowatts instead 
of horsepower. This recommendation is hardly likely to 
Prove popular, unless the expression for power is in all cases 
similarly put in terms of the kilowatt. If the horsepower is 
to be used in connection with the measurement of mechanical 
energy it will be most convenient to speak of the output of 


motors in the same terms. 


RATE REGULATION BY MUNICIPALITIES. 

The question of central-station rate regulation by mu- 
nicipalities is not as yet one of serious import to the elec- 
trical industry as a whole, but its appearance in sporadic 
cases threatens the stability of public utilities in states which 
have thus far failed to establish regulating commissions 
endowed with rate-fixing powers. Opinions of utility man- 
agers may properly differ concerning the advantages of rate 
supervision, but if such regulation is to be established, there 
can hardly be two minds about the importance of handling 
it on a state-wide basis, rather than allowing a eity or town 
government to determine prices for electrical energy sold 
within the community. 


The reasons are not far to seek, but they are worth bear- 


ing in mind when an attempt is threatened to place rate ad- 
Judication upon the shoulders of municipal authorities. Pri- 
marily, rates should be passed upon by a disinterested tri- 
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bunal, and a board of aldermen, council or municipal com- 
mission living to a man in the community where the rate 
issue is raised, inevitably must be biased in sitting upon a 
matter of this character; the political future of each board 
member hinges more or less upon his finding; and again, 
local prejudices are bound in the great majority of cases 
to warp the fairness of the decision. In the second place 
a municipal governing body of changing composition and 
uncertain tenure of office rarely possesses a single member 
qualified by technical training and experience to determine 
the equity of electric-service rates and street-railway fares. - 
This line of work demands the most profound study of ex- 
perts acquainted with large administrative and financial 
problems, men familiar, at least, with the underlying prin- 
ciples of electrical production and distribution and capable 
of weighing the evidence of specialists in every department 
of the industry. It has taken the older state commissions a 
long time to reach the point where such a study is given as 
a matter of course to each and every rate case brought be- 
fore them, and it will take some of the younger boards not 
a few years yet to acquire the combination of judicial and 
technical ability demanded for work in this exacting field. 
The expansion of central-station service into fields ex- 
tending far beyond the limits of single cities renders a piece- 
meal adjustment of rates by a local body of limited obser- 
vation little less than farcical. More and more the tendency 
is for rates to be equalized for given demands and consump- 
tions of energy all through the varied territory of each 
growing company. This means that smal] communities are 
being brought into great distributing systems to enjoy the 
same advantages of price that were formerly offered by city 
companies, and these communities also are in line to reap 
the benefit of all subsequent rate reductions. To take a sin- 
gle case, the existence of a system rate for power through- 
out an area of scores and sometimes hundreds of square 
miles enables a manufacturer to locate in some suburban 
town where land is cheap, and enjoy the same rate for elec- 
trical service that he would have to pay if his establishment 
fronted on the central part of the commercial capital of 
the district. The benefits accruing to the small community 
from the establishment of such a plant far offset any ad- 
vantages which it could gain by the local adjudication of 
rates, even assuming that the local municipal authorities 
were qualified to sit upon such complex and difficult matters. 
In the few instances where municipal rate regulation 
has been advocated and put more or less into practice, it 
appears that the only redress for the public-utility company 
lies either in a repeal of the law giving the municipality 
rate-making powers, or else in a resistance from court to 
court on the ground of confiscation. It may cost something 
to assemble the data to prove that a given assault on rates 
by a municipal tribunal is confiscatory, but the company that 
fights such a case through the courts, will render a great 


service. 
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ANNUAL MEETING AND REJUVE- 
NATION OF THE SONS OF JOVE. 


ROBERT L. JAYNES ELECTED JUPITER AFTER 
bo |. EXCITING CONTEST. 


= a A 


Y 


` Àt the ninth annual rejuvenation of 
the Rejuvenated Sons of Jove held last 
week at Denver during the progress of 
the second annual electrical show of the 
Colorado Electric Club, Robert L. 
Jaynes, of Pittsburg, succeeded J. 
Frank Dostal of Denver to the highest 
office in the order. Mr. Jaynes was 
elected Tenth Jupiter and Pittsburg 
secured the tenth rejuvenation of the 
J ovians. i 

The election of Mr. Jaynes and the 
campaign which resulted in that end 
being accomplished was one of the 
most intensely contested in the history 
of the organization. The spectacular 
campaign of J. Frank Dostal of 1910 
was tame compared with the fight which 
marked the election of the Tenth Jupi- 
ter. As will be remembered the Den- 
verites surprised the delegates to the 
Eighth Rejuvenation held in Birming- 
ham, Ala., in 1910, by fiooding the con- 
vention with telegrams urging the con- 
gress to elect J. Frank Dostal, of Den- 
ver, as Ninth Jupiter and select Denver 
as the 1911 meeting ‘place. The contest 
of Mr. Jaynes was altogether different 
and marked an epoch in the history of 
the organization which will be long re- 
membered by those who were in attend- 
ance at the convention at Denver. ** 
_ It was evident from the start that the 
fighting squadron from Pittsburg would 
be victorious, but nevertheless Wash- 
ington Devereux, of Philadelphia, was 
an intensely active contestant for the 


honor bestowed on Mr. Jaynes. Th® - 


morning session of Wednesday, October 
18, was one of the most interesting the 
order of Jovianism has ever held and 
every particle of campaign oratory ever 
invented was injected into the contest. 
Before long it was obvious that the 
Philadelphia delegation could not sur- 
vive the morning and after a session 
lasting four hours Jaynes was unani- 
mously elected. 

The Pittsburg delegation and Mr. 
Jaynes promise much in the way of en- 
tertainment at the 1912 convention at 
Pittsburg. According to the statements 
made at the annual banquet held at the 
Brown Palace Hotel, Denver, on Wed- 
nesday evening. October 18, the next 
vear will see the most suceessful rejuv- 
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enation and convention ever held by the 

order. 

The administration of J. Frank Dos- 
tal was one of the most successful in 
the order’s history and at the annual 
initiation which took place at the El 
Jebel Temple, Denver, Tuesday evening, 
October 17, one hundred and eleven 
candidates were received into the or- 
ganization. Much credit is due Mr. Dos- 
tal and Harry C. Biglin, Colorado states- 
man, for the success of the Denver con- 
vention and the material addition to the 
association’s membership. The Denver 
class, it is said, was the largest ever re- 
ceived into the order at one time. The 
initiation, too, was one of the most in- 
teresting ever witnessed, and the enter- 
tainment during the week was pro- 
nounced by all the attending Jovians 
as without an equal. The degree team 
was composed of the following: Jupi- 
ter, George C. Richards; Neptune, Bene- 
dict Shubert; Pluto, Frank P. Cum- 
mings; Vulcan, Henry F. Holland; Mer- 
eury, Geo. N. Robinson; Hercules, W. 
A. Carter; Mars, E. D. Strickland; Ap- 
pollo, E. M. Sexton; Avrenim, A. F. 
Traver. 

At the annual banquet the speakers 
were unanimous in their prediction that 
the Pittsburgers would have to ‘‘go 
some’’ to eclipse the record set by the 
Denver contingent. There were about 
300 Jovians in attendance at the annual 
banquet. The candidates taken into 
the order the night before were the 
guests of honor. The evening was given 
over to singing and speech making be- 
tween the regular courses of the din- 

“ers Loving cups were presented to 
Mr. Jaynes and Mr. Dostal, the former 
receiving his in acknowledgment of the 
eantpwign inaugurated by the Pittsburg 
delegation. Mr. Dostal received his as 
an appreciation of the good work ac- 
complished by the order during his 
reign as Jupiter. 

A most unique and elaborate pro- 
gram was prepared for the dinner 
which included short biographies 
and sketches of the gods of the order of 
Jovianism. Thomas F. Kennedy, of 
Denver, was given an ovation by the 
diners for the novel and interesting pro- 
gram which was prepared by a com- 
mittee headed by him. 

The toasts were arranged as a base- 
ball scoreboard, entitled the ‘‘ World’s 
Series at Mount Olympus. Batting Or- 
der.” The umpire was ‘‘Jack’’ Green- 
awalt, of Denver. The batting order 
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was Devereux, pitcher; Turner, catcher 
Frueauff, first base; Parr, Second base; 
Dostal, third base; Van Vleet, short 
stop; Biglin, left field; Bennet, center 
field, Matthews, right field, for the 
Sons of Jove, the name given this team; 
the ‘‘Earth Born,” by which the op- 
posing side was known, comprised the 
following: Jaynes, pitcher; Holland, 
catcher; Hite, first base; Hobson, sec- 
ond base; Richards, third base; Kirk- 
land, short stop; Beattie, left field; 
Strickland, center field, and Gilbert 
Smith, right field. 

The cover design for the banquet pro- 
gram was designed by Frank Finch, a 
well known Denver cartoonist. 

In responding to toasts the various 
speakers were loud in their’ praise for 
the Denver section of the order and con- 
tended that a more hospitable and 
active section was beyond their knowl- 
edge until they came to Denver and 
learned conditions there. 

Robert L. Jaynes, Tenth Jupiter, 
made a host of friends while in Denver 
and from indications the Pittsburg 
convention should be the most notable 
and also one of the largest attended. 

Mr. Jaynes has been an active mem- 
ber of the order for the past five years 
and as Statesman for the Pittsburg 
district, brought 260 new members in- 
to the order. He assured 1,000 more 
would be added during the Pittsburg 
convention in 1912. It is said that there 
are 20,000 electrical men in his district. 

Mr. Jaynes was born in Quincy, Ill., 
in 1866, to which town his family had 
gone from Spottsylvania County, Va. 
He was educated in public schools and 
early in life became an electrician. He 
has for a number of years resided in 
Pittsburg, as selling agent for a num- 
ber of manufacturers of electrical sup- 
plies, including the Hart Manufactur- 
turing Company, the American Con- 
duit Manufacturing Company, and the 
Bossert Company. | 

The officers of the Rejuvenated Sons 
of Jove elected at the Denver conven- 
tion to serve for one year are: Rob- 
ert L. Jaynes, Jupiter; Henry E. Hob- 
son, Dallas, Texas, Neptune ; Harry C. 
Biglin, Denver, Pluto; George H. Por- 
ter, Chicago, Vulcan; Walter N. 
Stearns, Atlanta, Ga., Hercules; Her- 
bert H. Cudmore, Cleveland, Mars; 
William J. Grambs, Seattle, Wash. 
Apollo; C. McKew Parr, Hartford, 
Conn., Avrenim; Eli C. Bennett. St. 
Louis, Mercury. 
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E. F. Peck. 

To those of our readers who have 
followed the fortunes of those most con- 
spicuously interested in the develop- 
ment of the electric lighting and elec- 
tric railway industry during the past 
thirty years, no one is more familiarly 
known nor highly esteemed than E. F. 
Peck, the subject of this sketch. True 
he was a youngster in the young days 
of electric lighting, but he was a 
youngster with brains and terrific en- 
ergy, and some of the things he did in 
holding down the business of the old 
lighting company in Brooklyn, N. Y., 
established for him a splen- 
did record and made him a 
substantial figure in the later 
days when things came eas- 
ier and emoluments ran to 
better figures. i 

Edward F. Peck was born 
in New Britain, Conn., 
March 8, 1861. He attend- 
ed the public schools of New 
Britain, graduating from the 
New Britain High School in 
1880. After leaving school 
he entered the employ of the 
American Electric Company, 
which subsequently became 
the Thomson-Houston Elec- 
` tric Company, eventually be- 
coming electrical expert for 
this institution. Mr. Peck 
remained with the Thomson- 
Houston Company as expert 
during its various stages of 
development until 1885. In 
this time he was engaged in 
constructing electric light 
plants in Boston, Fall River. 
Lynn, and Haverhill, Mass. ; 
Columbus and Springfield, 
Ohio; St. Louis, Mo.; and 
Brooklyn, N. Y. He also had 
charge of the exhibitions of 
the Thomson-Houston Com- 
pany at Boston, 1882, Cincinnati in 
1883, Philadelphia in 1884 and New 


Orleans in 1884 and 1885. Shortly 
after the New Orleans exhibition 
in 1885, he accepted the position 


of general superintendent of the 
Citizens Electric Illuminating Com- 
pany, of Brooklyn, and from 1897 until 
1899 was in the electrical engineering 
and supply business in New York City. 
In 1899 he was appointed general man- 
ager of the Kings County Electric 
Light & Power Company of Brooklyn, 
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holding that position until 1902 when 
he became general manager of the 
Schenectady Railway Company, a po- 
sition he still holds. 

As general manager of the Kings 
County Electric Light & Power Com- 
pany, Mr. Peck was highly successful, 
and a large share of the credit of plac- 
ing this company on a sound operating 
and financial basis must be given to 
him. During his connection with the 
Schenectady Railway company this 
system has thrived and grown by leaps 
and bounds. It was the pioneer in the 
introduction of many features now rec- 


EDWARD F. PECK, | 
General Manager of the Schenectady Railway Company. 


ognized as standard in high-speed elec- 
tric railroading, and its track system 
and power houses are models of their 
kind. 

During 1909 and 1910 Mr. Peck was 
president of the Street Railway Associ- 
ation of the State of New York and 
at present is a member of its executive 
committee. He is also a member of 
the American Institute of Electrical 
Engineers, the New York Electrical 
Society, and the Transportation Club 
of New York. 
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Heany Lamp Case. 

About four years ago John Allen 
Heany, of York, Pa., and his patent at- 
torney, and a young assistant examiner 
in the Patent Office, were indicted on 
charges of fraud and conspiracy in al- 
tering certain patent applications of 
Heany, then pending in the Pateat Or- 
fice in an attempt to introduce into 
them inventions relating to tungsten 
incandescent lamps which had been 
made by others, information with 
respect to which, it was alleged, 
had been fraudulently obtained 
through the assistant examiner. On the 

trial the assistant examiner 
pleaded guilty and the attor- 
ney was tried and convicted, 
both being sentenced to im- 
prisonment, and Heany was 
acquitted. 

_ We now learn that on the 
termination of the criminal 
proceedings the Commission- 
er of Patents caused an in- 
vestigation to be made with 
the object of ascertaining 
whether the fraudulent alter- 
ations in the application were 
made with the knowledge or 
connivance of Heany. It was 
interrupted by a proceeding 
filed by Heany and the Heany 
Lamp Company, in the courts 
of the District of Columbia, 
in an attempt to enjoin the 
investigation. An injunction 
was issued by the lower 
court, but was set aside by 
the Court of Appeals, and 
investigation was then re- 
sumed. Testimony was tak- 
en and a full opportunity af- 
forded to Heany and his as- 
sociates to put in a defence. 
The decision of the Commis- 
sioner of Patents by the Hon. 
C. C. Billings, assistant com- 

missioner of Patents, has now been 

handed down, holding that the appli- 
cations of Heany pending in the Pat- 
ent Office involved in the investigation 
had been tampered with and that among 
other things two sheets of paper on 
which the specification of one of the 
important cases was written had been 
abstracted and two other sheets sub- 
stituted in place thereof; that this was 
done in pursuance of a conspiracy to 
fraudulently secure patents which 
would control the tungsten-lamp busi- 
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ness, and that Heany was a guilty President Homer Niesz closed the New York Electrical Exposition. 
party to the conspiracy. The commis- discussion by calling attention to the The recent New York Electrical 
sioner has ordered that certain admirable attitude of the Chicago pub- Show has been such an unqualified suc- 
pending interferences in which these lic-utility corporations, which are al- cess that the management has decided 
applications under investigation pee ready to meet customers more to hold an Electrical Exposition and 
| were involved be dissolved as than half way in adjudicating differen- Automobile Show from October 9 to 
| i ? ` ye . `i } i 
| to the party Heany; that the Ces 19, 1912. This show will be held in the 
Heany applications referred to be Reneo ni , Grand Central Palace where this year’s 
finally rejected on the ground of fraud, er ae ata on Electrical exposition was held. A number of ex- 
and that an endorsement to this effect A ia Manufactures. hibitors have already contracted for 
iak relimi . 
be made on the applications and that $ - oa ee of fa data space next year. Some of them are tak- 
: on electrica * 2 
| they be removed from the files of the — Se OA actures in ue year ing more space than was used this 
! active cases of the office. 1909, as determined by the thirteenth vear. | 
SENEE O United States census, was given in —eo wnt teaeee 
Corporate Public Relations. these col j j : 
At ne meeting of the Electric Club, t "9 ae arcs nie s nee saa nara chaining 
e Electri er l he r - 
E NRE i w a on . $ ee of the lead An excellent bronze bust of the great 
n ess | nt . 
a ce pear ae Bote me a. ee journals and the German scientist, Hermann von Helm- 
s . O. Seymour, o e ine 
aa S ne ae a ‘Gee pr eee electrica manufacturers the holtz. has been presented to the Amer- 
sti pe ear Ys - Census Bureau has furnished supple- ican Institute of Electrical Engineers by 
i Mr. Seymour confned his remarks to eed oe P a ae ee ee 
| a ee E additional statistics are subclassifica- edgment of this valuable gift to the his- 
= . e bd ° ° ° e 
3 oe sei i ee ee tions of some of the data for 1909, as torical collection of the Institute, will 
; orations and its patrons should be the ee ee 
i g r k s ° 
ae ae et etnies page 518 in the issue referred to. The New York, November 10,1911. It is ex- 
l- 
| l y supplementary figures are as follows: pected that Mr. Adams, the donor, will 
| ness. The patrons’ demands are the =- —-- — ~~ = == l = + eo thes Saket i nyt oe eee 
same, good service, fair prices, and an No. of Number E 
xpl ion for th xistin ices establish- manu- Total 
exp anatlo t Se sting price and re ments factured rating. Value. 
any failures of service. The question pynamos: PE ORNES ae eT 
e . p É Š owa i 
of rates is the source of the most fric- Direct current DEG colle Araceli E Heaters bi eran ata omer 75 13,882 414,222 $4,711,000 
5 Akternaling curren Pe a SE T 28 2,909 991,728 8,370,000 
; . TA ynamotors, motor-generators, boosters, rotary i ; A 
tion, and now that going value, depre a converters, and double-current generators........ 29 2,291 295,079 3,155,000 
ciation, and other intricate considera- a e NETTE 
, i , í E y Lia anai (S AEE ss EEN ARE 14 3,953 1,058,021 4,616,000 
tions enter into rate-making, lt has be- Moters. er y Owa ts Cr er ee ee EEENEEEESAEEENE STS 31 72,776 577,408 4,185,000 
come more difficult to make the basis Direct current for power.............00.0e ces 92 oona BTe OST 7,787,000 
i _ Alternating current fOr POWRE..... ee eer e cee ees 45 143,409 1,006,995 10,519,000 
of rate-making clear to the suspicious toe ee Resse atari com intent 03 - 2,796 12,471 294,000 
rabha For electric alevators COOCOO OOII Be aan 685 1,1897000 
i For ruilways and miscellaneous, including parts a mar pis aa 
The speaker then discussed watered ANA SUPPHES. 6. cree eee eee e ee tence ee eens 53.710 795,632 9,847,000 
Weig! i 
stock and bonuses, and made a plea plates j 
. . r : (po £ 
for the justice of large returns to the Storaro Den PE n aetetetetererreteteteretetie 68 EEEE 4,244,000 
, arts anq SUPDlNES ccc sd swhes dean el bb ennnen Be tai CR ae WEYI 
early promoters and pioneers who took Pri Batt tie a “Numbers 0U PE 
d IAA : david an ESNE aa a eea aeaa See aan eo m 
chances in introducing the telephone Dry cells s.. panene nnt ttnan oa || i a 
i : arts and sgupplies............. 00. c eee eee eee jee oe taon Ai 
and other utilities in the early years of Are gamps: me RSE EE ae 
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i ; , Incandescent lamps: i H ee es 162400 
| Kempster B. Miler opened the dis- Cabor. flament 6084 Gree ee ireanii en ees 42 5.048.378 = 
; . . Tunis Wetec ob eee curacao ea whet ERA S a cel, 20) i1 TAR 619 ae ae 
l cussion and took issue with Mr. Sev- aR Tantalum, glower, vacuum and vapor ü PSE T ANEN 
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i mour’s statement that public-utility Deene ani mine lamps, X-ray bulbs, i na a Byte 
K : 4 tul A E FS tee ky op Ae eles . 
companies and others having monop- eee. Sa a n a neal OLOO 
; Int E a EENEN E OE 3 
olies should have the same relations Pile ee ee = a aioe: Ai 
; > . 2 Wireless apparatus ...............-6-0- 0 aa DT E AIS an 
with the public ae asia ate enterprises Se os and telegraph parts and supplies 15 A PAA 185,000 
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of the telephone situation in Los An- Sana i areas of ets not included in ni 1,063,309 ae 1,135,000 
’ Sheth oc Petes “AMsInitters and receivers. oo... 0...0..0.006 2 732,6897 
geles, where the city 1S trying to do Goel systems complete without Instruments 13 Brae Daren ei 
the right thing but has been in doubt oe A woe Ete ee ee ce rere a 36,273 EENE 2,399,000 
' ? ` i PEPS Parts and supplies Papaa ee ee pets ce P SAK 
as to what is right and just. He also tectrie heating, cooking and welding apparatus... Ss DININ ee 1003.000 
emphasized the extreme difficulty of Me ation appa tia ments: ' 
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G. B. Foster spoke.on the necessity Twenty establishments reported the be present at this meeting, and arrange- 
of educating the public to an appreci- manufacture of electric heaters includ- ments have also been made for an ad- 
ation of the actual facts, and W. R. dress in behalf of the Verband Deutsch- 
Abbott stated that he had invariably er Electrotechniker by Adolf Franke. 
| found the publie reasonable when all who is at present in this country. and 

facets were fully brought out. who was a student under Helmholtz. 


ing those for ears; thirteen made elec- 


trie cooking stoves, and four Made 


electrie welding apparatus. The total 


output of all these was $1,003,000. 
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Commercial Electrical Apparatus for 100,000-Volt Service.—I.’ 


It has been the writer’s aim to give 
in this paper as much general informa- 
tion relative to a very broad subject as 
can Le compressed into an article of 
moderate length. This condensation 
makes it necessary to touch but lightly 
on certain subjects and completcly pass 
over others that may be of vital inter- 
est to some engineers. 

Electrical engineers are familiar with 
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sure for power-transmission service is 
ever higher and higher and while there 
are at present comparatively few plants 
in actual service or designed for oper- 
ation at 100,000 volts or above, their 
number is increasing continually. As 
the market for electrical power grows, 
nearby water powers are all utilized, 
and the distance from a market to a 
suitable source of power increases. 


station arrangements suitable for high- 
tension installations, transmission lines 
for the high tension. 
TRANSFORMERS. 

Transformers, as well as other elec- 
trical apparatus, develop heat during 
their operation, and various means have 
been adopted for dissipating this heat. 
Owing to the difficulty of securing sat- 
isfactory insulation without the use of 


FIG. 1.—WATER-COOLED SINGLE-PHASE TRANSFORMERS 


commercial electrical apparatus for 
moderate voltages, so this paper refers 
to apparatus for voltages of 100,000 or 
ahove. To eliminate theoretical condi- 
tions and appliances this paper confines 
itself to commercial electrical appara- 
tus already operating, built or designed 
for actual or proposed power-transmis- 
sion systems, with which the writer is 
personally familiar. 

The general trend of electrical pres- 


1 Paper read at International Electrical Con- 
gress, Turin, Italy, slightly abridged. 


While high-voltage direct current has 
heen used to a slight extent for power 
transmission, practically all high-vol- 
tage systems of any importance use 
three-phase alternating current and the 
success of this system depends primarily 
on the following apparatus: transform- 
ers for developing and using the high 
tension, terminals suitable for high-ten- 
sion apparatus, cireuit-breakers and 
switching appliances for controlling the 
high tension, lightning arresters and 
protective devices for the high tension, 


INSTALLED. 


oil, fcr voltages of 100,000 and above, 
all such transformers are made oil-im- 
mersed and are arranged for natural 
oil cooling or artificial oil cooling de- 
pending on their size and other consid- 
erations. 

Natural oil cooling takes place when 
a transformer is immersed in oil and 
provided with a case having a sufficient 
radiating surface to dissipate the heat 
brought to it by the oil.. Transformers 
of this type have numerous ducts ex- 
tending through the openings in the 


— ee eee 


872 


iron from one end of the coils to the 
Other, and similar ducts between the 
laminations to permit a circulation of 
oil throughout the interior of the trans- 
former. Using cases with plain boiler- 
iron tanks or deep corrugations, the 
maximum size of transformers that can 
be made of self-cooling type is about 
1,000 kilowatts, but by adopting the tub- 
ular construction illustrated in Fig. 2, 
transformers can be made self cooling 
up to 3,500 kilowatts, or even lavger. 

For still larger sizes artificial oil cool- 
ing is adopted and the method in gen- 
eral use for cooling the oil is to place 


one or more coils of seamless tubing 


under the oil in the top of the trans- 
former case near the walls of the tanks 
and to circulate water through these 
coils to remove the heat from the oil and 
to promote the circulation of the oil. Tlie 
limit of size for transformers is largely 
a question of shipping facilities or the 
building up of the transformer at des- 
tination, transformers having been de- 
signed in capacities up to 14,000 kilo- 
watts. 

The question of relative advantages 
of three-phase or single-phase trans- 
formers may be summed up by stating 
that three-phase transformers of mod- 
erate size when compared with single- 
phase units of the same total capacity 
have the advantage of lower cost, high- 
er efficiency, small floor space, less 
weight, simpler wiring, reduced freight 
and erection charges, while the main 
disadvantages are the greater cost: of 
spare units and repairs. Allowing a 
spare unit in each case for one or two 
circuits, single-phase units have the ad- 
vantage in price of transformers, while 
for three or more circuits, the three- 
phase units have the advantage. 

Where the capacity, however, of the 
three-phase transformer or a bank of 
single-phase transformers is in the 
neighborhood of 10,000 kilowatts, the 
weight and size of the three-phase units 
makes it difficult to ship, erect and han- 
dle, and for such capacities single-phase 
units are frequently advisable. 

The relative advantages of star and 
delta connection for transformers have 
been pretty thoroughly discussed at var- 
ious times and seem to be reduced to 
these features. With delta connection, 
one set of coils in a three-phase trans- 
former or one of a bank of three single- 
phase transformers can be cut out of 
circuit, and the remaining two can then 
be connected in open delta and deliver 
approximately fifty-eight per cent of 
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the output of the bank with the same 
heating. With star connection the volt- 
age on any one transformer is only 0.58 
of the voltage between lines, and the 
neutral point is available for grounding, 
inserting series transformers, or other 
purposes. The question of using star 
connections and grounding the neutral 
solidly or through a resistance is a much 
mooted one and the practice of some en- 
gineers, particularly for extremely high 
voltage, favors the star connection with 
neutral grounded through a resistance 


FIG. 


that would limit the current to flow 
through a grounded line to three or four 
times the normal full-load current of 
the transformers connected between that 
phase and the ground. Other engi- 
neers of equal note recommend delta 
connection and ungrounded circuits. 
With a solidly grounded neutral every 
additional ground on the transformers, 
line, ete., develops immediately into a 
short-circuit which in turn causes severe 
mechanical stresses on the windings of 
the transformers and generators as the 
probability of severe and destructive 
ares 1s much greater on a grounded than 


on an ungrounded system. Grounding 
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the neutral point of the star connec- 
tion, however, limits the voltage be- 
tween any conductor and ground to 
fifty-eight per cent of the normal voltage 
between conductors, and for extremely 
high voltage, this is often of the ut- 
most importance in limiting the insula- 
tion strain of the transformers, switch- 
ing devices, protective apparatus, and 
transmission line. As far as protection 
to the apparatus is concerned, the ad- 
vantages of solidly grounding the neu- 
tral far outweighs the disadvantages. 


jj) jj) }}} 


s . S, 
è . 
, $ 4 i 
| ` 
+ a » 
7; 
i 
o i? f 
Js 
iia 
y e- R 


jjj) 


x. 
W 


2.—SELF-COOLING OUTDOOR-TYPE TRANSFORMER. 


As far as the line is concerned, it 
must be understood that on a grounded 
neutral system every ground on a line 
wire immediately results in a short-cir- 
cuit and the resulting are will continue 
until the power on that section of the 
line is cut off. If there are only one 
or even two transmission lines connect- 
ing the generating station with the point 
of distribution, the resulting shut down 
of the line due to a ground on one 
phase wire is of very grave importance, 
but where there are three or more trans- 
mission lines, the shutting down of one 
line is of comparatively smaller impor- 
tance. If any arrangement is made for 
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automatically cutting out a damaged 
section of transmission line due to in- 
sulation trouble, and transferring the 
load to the other lines, it is feasible to 
operate with a solidly grounded neutral 
with little likelihood of complete shut- 
down due to its use. 

In order to give some idea of the var- 
ious sizes of transformers actually built 
or designed for service at 100,000 volts 


FIG. 3.—-WATER-COOLED TRANSFORMER ASSEMBLED. 


or above, some typical examples have 
been selected, and for the sake of con- 
venience, reference letters have been as- 
signed to them. 

Fig. 2, transformer ‘‘A’’, shows a 
1,000-kilowatt, 100,000-volt, | 60-cycle 
self-cooling transformer for outdoor 
Service used on the lines of the Southern 
Power Company. The most interesting 
features of this transformer are the 
tubular construction of its tank to ob- 
tain sufficient radiating surface for cool- 
ing, and the arrangement of the high- 
tension leads, which are of the condenser 
type described later. 

Transformer ‘F?’ is one of the nine 


transformers (3,750 kilowatts) used in 
three banks of three each at Niagara 
Falls, Ontario, for stepping up the 12,- 


’ 000 volts received from the Ontario 


Power Company to 110,000 volts for the 
25-cyele transmission system of the Hy- 
dro-Electric Power Commission of On- 
tario. Fig. 1 shows a group of these 
transformers installed and indicates the 
arrangement of the insulators, copper 


tubing and connections in the high-ten- 
sion circuits. 

Transformer ‘‘G’’ is one of several 
groups of three 4,000-kilowatt, single- 
phase water-cooled transformers used 
for tying together the 50,000 and 100,- 
000-volt, 60-cycle systems of the South- 
ern Power Company. Fig. 3 shows one 
of these transformers assembled, while 
Fig. 4 shows the coils and iron removed 
from the case. 

Transformers ‘‘H’’ and ‘‘I’’ are ex- 
amples of 3,000-kilowatt, 140,000-volt, 
60-evele, single-phase transformers for 
the highest voltages actually built or 
designed for commercial service at the 
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time this paper was prepared—namely 
140,000 volts delta. ‘‘H’’ was designed 
for tying together a 140,000-volt and a 
40,000-volt system. To guard against 
any possible source of trouble that 
might arise from a connection between 
the two systems and a ground on one, 
an insulation test of 380,000 volts was 
required. ‘‘I’’ was used in a substation 
where no such condition existed and 


FIG. 4.—COILS AND CORE OF 4,000-KILOWATT TRANSFORMER. 


was tested for 280,600 volts. Fig. 6 
shayws the main dimensions and the ar- 
rangement of transformer ‘‘H’’. 

Transformer ‘‘K’’ is one of the four 
10,0004+nlowatt, three-phase, water- 
cooled transformers installed in the Bal- 
timore substation of the Pennsylvania 
Water & Power Company. These 
transformers, shown complete in Fig. 7, 
with coils and-¢ron shown in Fig. 8, are 
at present used on a 66,000-volt circuit, 
but are tested for 180,000 volts and are 
insulated so that they could be used 
satisfactorily on a solidly grounded neu- 
tral system with about 140,000 volts be- 
tween outside wires. 
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Transformer **M’’ is probably one of 
the largest transformers ever designed, 
having a capacity of 14,000 kilo- 
watts at 110,000 volts, 60 cycles. There 
is no reason, however, apart from the 
mechanical difficulties of transportation 
and assembly, why even larger trans- 
formers could not be designed and built, 
if there were any actual demand for 
larger units. 

All of the transformers described and 
illustrated above are shell type. The 
relative advantages of core-type and 
shell-type transformers are subjects of 
discussion among engineers and design- 
ers and the merits of the two types will 
not be touched on here. The use of 
the shell construction for the larger 
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FIG. 3.--CONDENSER BUSHING FOR 300,000- 


VOLT SERVICE. 
transformers given above is the best 
indieation of the opinion of the design- 
ers of these particular units regard- 
ing this point and a few features of this 
shell type may be of interest. 

Both high and low-tension windings 
are divided into many flat coils of one 
turn per layer, the layers separated 
from each other by heavy insulating ma- 
terial, all of thìs insulating material 
being made into sheets, angles, chan- 
nel forms, ete., so that the proper as- 
sembling of the insulation is a compar- 
atively simple matter and repairs can 
be effected promptly and surely. The 
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turns of the high-tension coils are in- 
sulated with heavy sleeving, the turns 
near the line terminals being extra- 


heavily insulated. The coils are indi- ° 


vidually insulated and assembled into 
groups with strong insulating barriers 
between them. 

Ventilating ducts of ample dimensions 
are distributed among the coils at fre- 
quent intervals to insure a uniform tem- 
perature through the interior of the 
transformers. The core consists of a 
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handled as a unit. The cover is pro- 
vided with a relief valve to take care of 
any excessive pressure that may be gen- 
erated inside the transformer. The case 
is provided with a gauge at the top to 
show the height of the oil, and pet cocks 
at the bottom for testing the condition 
of the oil. A thermometer placed near | 
the top of the case with its bulb pro- 
jecting into the oil indicates at all times 
the temperature of the surface'oil. The 
thermometer is supplied with an elec- 
trical contact device which will oper- 
ate an alarm should the temperature 
of the oil become excessive. A valve is 
provided at the bottom of the case by 
means of which the oil may be run out 
quickly. 

The cooling coils are made of seam- 
less brass tubing, spiral in form, and 
placed near the top of the case. They 
are made without connections or joints 


FIG. 6.—SECTIONAL VIEW OF WATER-COOLED TRANSFORMER. 


superior grade of transformer sheet 
steel carefully annealed, and specially 
treated to prevent aging. Suitable 
bushings are provided in the case for 
high and low-tension leads, the high- 
tension bushings being of the condenser 
type described below. 

The transformers are mounted in boil- 
er-iron cases, all seams of which are 
welded. The case is mounted on a sub- 
stantial cast-iron base, usually with 
wheels and provided with cast-iron cov- 
er through which the leads are brought. 
Suitable eye-bolts are provided so that 
the case, transformer and oil can be 


throughout the portion inside the case, 
and after forming, they are tested with 
a hydraulic pressure of 250 pounds per 
square inch. . 

The temperature rise at full load of 
any part of these transformers above 
the temperature of the entering water 
will not exceed forty degrees centi- 
grade, the temperature being deter- 
mined by thermometer and resistance 
methods. These transformers, when 
completed, stand an insulation test of 
double line voltage from high tension 
to low tension and to iron core for one 
minute. 
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CONDENSER-TYPE TERMINALS, 
For voltages of 100,000 and. above, 
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denser-type’’ terminals? Fig. 5 shows 
one of these terminals designed for use 


FIG. 7.—10,000-KILOWATT, WATER-COOLED, THREE-PHASE TRANSFORMER. 


the necessary insulation for transform- 
ers, switchgear, etc., can only be ob- 
tained by the use of oil in the trans- 
formers and switching devices and the 
use of oil in large quantities such as is 
necessary for this class of apparatus 
practically necessitates strong metal 
tanks, usually of steel, to contain the 
oil and to resist the pressure developed 
by ares. It is, of course, necessary to 
take current at 100,000 volts or more 
into these tanks normally through a 
metallic cover, and this has led to the 
development of terminals suitable for 
this very severe service. 

It is self evident that such terminals 
must have sufficient mechanical strength 
to withstand successfully any pressure 
developed in the tanks by vapor, explo- 
sion, ete., and should be of such a de- 
Sign as not to require the cutting out of 
openings in the metallic covers of such 
Sizes as to weaken’ these covers, and 
electrically these terminals must have 
sufficient strength so that any break- 
down in the high-tension system will 
occur elsewhere than at the terminals. 

The various transformers and circuit- 
breakers illustrated and described in this 
paper are provided with so-called ‘‘con- 
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with a 300,000-volt testing transformer. 
The rod or tube forming the conductor 
is surrounded by a number of concentric 
condensers of predetermined capacity, 
arranged in such a manner that they are 
in effect connected in series so that the 
fall of static potential from the inner 
one, forming the line conductor, to the 
outer one, which is grounded, is such 
as not to strain the insulating material 
beyond its dielectric strength. 

It may be noted that the rod or tube 
is surrounded by a layer of insulating 


‘material which in turn is covered by a 


thin layer of tinfoil, the alternate lay- 
ers of insulating material and tinfoil 
forming: condensers. The ends of the 
terminal are tapered off in steps, one 
step at the end of each layer of tinfoil. 
This arrangement of metallic cylinders 
fixes the potential difference between 
them and keeps it within the puncture 
strength of the insulation. As the edges 
of the metallic layer extend to the edges 
of the cylinder of insulation immedi- 
ately surrounding it, the difference of 
potential along this surface is definitely 
fixed and can be kept less than the 
puncture strength of the surrounding 
medium, air or oil. 

These terminals are made by winding 
paper under heavy pressure and at a 


FIG. 


2 Described by A. B. Reynders, Transactions of 


American Institute of Electrical Engineers, 28, 
p. 209; 1909 


&.—COILS AND CORE OF 10,000-KILOWATT, THREE-PHASE TRANSFORMER. 


high temperature around the metallic 
rod or tube that forms the conductor. 


wes 
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The various layers are bonded by a 
resinous gum and the temperature is 
so high that the gum is melted making a 
perfect bond between adjacent layers SO 
that the tube when completed is virtu- 
ally one solid mass. 

Due to the leakage capacity to ground 
it has been found advisable to increase 
the capacity of the condenser at the 
line ends by placing a large metallic 
shield on the end of the conductor as 
shown. Another disturbing element 
found in actual service arises from the 
corona that tends to form, due to the 
sharp edges of tinfoil, but this is taken 
care of by the addition of metallic rings, 
electrically connected to the ends of the 
layers of tinfoil and the use of shields 
or balls at the ends of the inside con- 
ductor. 

As shown in Fig. 2, this condenser- 
type terminal is adapted for outdoor 
service by covering the portion of the 
terminal projecting into the air by por- 
celain and filling in the space between 
the tube and the porcelain with a solid 
insulating material. 

(To be continued.) 
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Wireless Arrangement at ‘Liverpool. 

Arrangements have been made by 
which it will be possible for a ship in 
the River Mersey to communicate with 
vessels in dock at Liverpool, England. 
Hitherto this was prohibited, as all mes- 
sages are supposed to pass through the 
hands of the postal telegraph authori- 
ties, The Postmaster General of Great 
Britain has now made the concession 
that direct communication may be made 
from ships in the river to ships in dock 
although messages may only be sent by 
officers and must pertain exclusively to 
business in connection with the ship. 

pie 

Franchise Values Reduced. 

A reduction of $1,311,869 in the val- 
uation of the special franchises of the 
Manhattan Railway Company, New 
York, in Manhattan and a slight reduc- 
tion on the assessments of the com- 
pany’s special franchises in the Bronx 
Borough has been ordered by a decision 
of the Court of Appeals. The Manhat- 
tan franchises were originally assessed 
at $75,000,000 and the Bronx franchises 
at $3,500,000. 

ee 

Exports of copper for the week ended 
October 19 were 6.010 tons. The amount 
exported since October 1 was 11,663 
tons, as compared with 15,672 tons for 
the same period last year. 


International Electrical Congress at 
Turin, Italy. 
The International Congress of Ap- 


plied Electricity which was held at Tu- 


rin, Italy, from September 10 to 16, 
numbered among its members many of 
the men most prominent in electrical 
work and research from all nations. 
Many subjects of international scien- 
tific moment were discussed and nu- 
merous valuable contributions made to 
practical electrical science. 

The first session was opened by S. 
E. T. Calissano, Minister of Posts and 
Telegraph. Nearly 500 members were 
present, among whom were J. W.. Lieb, 
Jr., A. E. Kennelly, president of the 
United States National Committee of 
the Congress, T. C. Martin, S. W. Strat- 
ton, director of the Bureau of Stand- 
ards, H. G. Stott, and C. O. Mailloux, 
representing the American Electro- 
chemical Society. . 

At the first meeting, S. E. Boselli gave 
to the members the Government inau- 
gural address, recalling the traditions 
created by the school of Galileo Ferra- 
ris. He spoke, of the great progress of 
the industry and of electrice transmis- 
sion in Italy. That country, poor in 
coal but rich in water power, can and 
should hope to occupy one of the high- 
est places among the other nations. He 
invited the members to visit the im- 
portant installations in Italy, illus- 
trated in the volume published by the 
Italian Electrical Publicity Association, 
which would be offered to those present. 
He further presented a volume of sta- 
tistics of electric installations which 
was given to all members of the Con- 
gress, which publication showed the 
enormous progress which had been 
made in Italy in the last ten years. 
After the nomination of the president 
of the Congress and the acting vice- 
president, the following persons were 
made honorary vice-presidents: Anto- 
nio Pacinotti, Italy; Silvanus Thomp- 
son, England; Gano Dunn, United 
States; Paul Janet, France; Karl 
Strecker, Germany; Alfred Graf, Aus- 
tro-Hungary; Pierre Osactchy, Russia; 
Gustave 1]’Hoest, Belgium; Hans Behn- 
Eschenburg, Switzerland; Luis de la 
Pena, Spain; V. Poulsen, Denmark. 
Presidents of sections were elected as 
follows: Section 1, generating machin- 
ery and = transformers, Boucherot, 
France; Section 2, installations. central 
stations, switchboards, conduits, De 
Bast, Belgium; Section 3, instruments 
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and methods of measurement, Kennelly, 
United States; Section 4, illumination 
and electric heating, Rossander, Swe- 
den; Section 5, electric traction, Mail- 
loux, United States; Section 6 telegra- 
phy and telephony, O’Meara, England; 
Section 7, storage batteries, electro- 
chemistry, electrometallurgy, Beck- 
mann, Germany ; Section 8, rates, taxa- 
tion and legislation, Arno, Italy. 
SESSIONS OF SEPTEMBER 11. 

Opening the session of the first sec- 
tion, H. Behn-Eschenburg read a paper 
on *‘Electrical and Mechanical Charac- 
teristics of Modern and Special Gener- 
ators with a Special Reference to Those 
of Very High Velocity.’’ A discussion 
of this was taken up by Messrs. Sarli, 
C. Feldmann, Brunswick, and S. P., 
Thompson. 

S. P. Thompson then read a paper on 
the subject “‘Converters, Rectifiers and 
Motor-Generators,’’ which received 
much attention and brought out a num- 
ber of valuable observations concerning 
the different types of machines. 

In the absence of Dr. Hallo, his paper 
on ‘‘The Series Transformer’’ was read 
by Dr. Feldmann. Messrs. Brunswick, 
Sarli and Eichel took part in the dis- 
cussion. 

In the second section, Philip Torchio 
read a report on the ‘‘Choice of Volt- 
age and the Construction of Substantial 
Switchboards in Large Installations,” 
comparing the economy of installation 
on one side and continuity of service 
on the other. Jean Landry read a re- 
port on high-tension underground ca- 
bles connected to aerial lines. 

A. E. Kennelly, who presided over 
the third section, first called on Messrs. 
Barbagelata and Emanueli for their pa- 
per on ‘‘ Methods of Opposition with Al- 
ternating Currents.’’ Milo, Armagnat. 
Kennelly and Heinrich took part in the 
discussion. At this session Professor 
Dina also explained his study on the 
measurement of insulation resistance. 
No discussion of this subject followed 
and Professor Arno spoke of his electro- 
dynamic induction meters. 

In section four, Mr. Rossander gave 
his report on the present and future de- 
velopment of electric lighting, bringing 
out a number of very important points. 
Mr. Swingedauw, in discussion, de- 
scribed some heating devices, laying 
special stress on their hygienic quali- 
ties. The section was closed by Mr. 
Blondin’s paper on ‘‘Cloth, Carpets and 
Clothes Heated by Electricity.” 
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At the telegraphy section, over which 
Ww. A. J. O’Meara presided, a report 
was read on long-distance telephony. 
Other reports were read by D. I. Piro. 
and President O’Meara, the report of 
the latter dealing with the different 
systems of multiple telephony. 

SESSIONS OF SEPTEMBER 12, 

The problem of transformation of fre- 
quency was taken up in the first sec- 
tion by Paul Bunet. Mr. Boucherot. 
who presided, read a repurt on electro- 
magnetic phenomena which result when 
a short-circuit is suddenly put on an 
alternator. Following this important 
paper, Messrs. Feldmann, Brunswick, 
Thompson and Sarli joined in the dis- 
cussion. 

At the second section, the discussion 
of M. J. Grosselin’s paper on “ High- 
Tension Underground Cables,” which 
was interrupted the preceding day, was 
continued, Messrs. Delon, Gavaert, 
Lichtenstein, Jona and others taking 
part. The discussion concerned the lim. 
its of voltage on cables and the relation 
of the working voltage of alternating 
current to that of direct current. No 
conclusion was reached. 

Other papers read were by M. Ra- 
goen on the ‘‘Construction and Use of 
Automatic Circuit-Breakers,’’ by Guido 
Semenza on the ‘Simultaneous Growth 
of Several Stations Which Feed a Net- 
work of Lines,’’ and by Osuke Asano 
on the ‘‘Development of Electric In- 
stallations in Japan.” Mr. Semenza’s 
Paper was discussed by Philip Torchio, 
who recommended in this respect sev- 
eral American installations, and by Dr. 
Wyssling, who mentioned several sim- 
ilar Swiss systems. 

Mr. Arno at the third section resumed 
his discussion of the importance of an 
instrument which gives volt-amperes di- 
rect. As no discussion took place Mr. 
Revessi read a paper entitled ‘‘Stray 
Currents. ”? Many interesting points 
were brought out in A. E. Kennelly’s 
paper on “‘The Rotating Electrice Cur- 
rent Field,” for which the president 
thanked him, remarking at the same 
time on the importance of the method 
developed. 

In the absence of Mr. Karapetoff, 
vice-president Dina read a report on 
some practical applications of electro- 
Static fields. The session was closed by 
Mr. Farney’s paper on ‘‘A New Oscillo- 
graphic Process with the Aid of a 
Braun Tube.’’ A short discussion fol- 
lowed. 
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Mr. Calzolari opened the fifth section 
with his paper on ‘‘Monophase and 
Three-Phase Traction on Heavy Traffic 
Lines,’’ giving in this a comprehensive 
résumé of his -work. Messrs. Eichel. 
Beckmann Mailloux and others joined 
in the discussion which was continued 
on the following day. 

In the absence of Mr. Poulsen, the 
secretary of the sixth section presented 
his paper on ‘‘Wireless Telephony.” 
President O’Meara made some general 
observations stating that wireless teleg- 
raphy demands a special experimental 
staff and he believed that wireless tel- 
ephony would in the future be more 
largely employed than wireless telegra- 
phy. Mr. Milon was of the same mind 
as the president, and believed more- 
over that it would be possible to unite 
ships and small island stations with 
wireless telephony. This was followed 
by a consideration of Mr. Milon’s pa- 
per on ‘‘Automatic and Semi-Auto- 
matice Telephone Systems Compared as 
to the Economy and Perfection of Tele- 
phone Communication in Large Cities,”’ 
to which the president made several ob- 
servations of a general order. He fore- 
saw, he said, that in America in a little 
time the present systems would be sup- 
planted by automatic and semi-auto- 
matic systems. Explanations of a tech- 
nical character were then given by the 
author, by Mr. MacGrath and others. 

The legal section was opened by E. 
C. Ericson, who spoke on legislation re- 
garding the transmission of electrical 
energy. This was followed by a dis- 
cussion by E. Gerard and others. The 
Dutch laws relative to the transmis- 
sion of electrical energy were consid- 
ered by Barnett Lyon. 

SESSIONS OF SEPTEMBER 13. 


On the opening of the second section, 
the presiding officer read a paper by 
Mr. Dumoulin on ‘‘Parallel Operation 
of Alternating-Current Plants.” Ow- 
ing to the extremely mathematical 
character of the work, discussion of it 
was postponed until further time. Mr. 
Boucherot, however, stated that the 
problem of connection of a number of 
plants was no more than a variation of 
the problem of connecting two machines 
of the same plant in parallel. It is 
necessary in the first case only to take 
account of constants, of connecting 
lines and of the situation of loads. 

The third section was opened by a 
report by Clayton H. Sharp, on the 
electric meter, with reference to the 
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different methods of charge. Mr. Tor- 
chio in opening the discussion con- 
firmed the importance of the correct- 
ness of meters, giving at the same time 
statistics and figures from the Edison 
companies. A paper on the same sub- 
ject was read by Mr. Laporte. 

At the request of the president of the 
fourth section, Mr. Swingedauw gave 
an exhibition of his heating apparatus 
which he described at the session on 
September 11. The apparatus put in 
Operation developed after a few min- 
utes a remarkable current of hot air, 
consuming about nine kilowatts. The 
paper of Professor Monasch on the 
“Manufacture and Performance of Me- 
tallic-Filament Incandescent Lamps” 
was then read. He gave figures on tests 
which he had carried out which showed 
primarily a shorter life with alternating 
current, especially when the wave is 
not a sinusoidal one. To this Dr. Reck- 
linghausen added that he had recently 
made trials on the use of tungsten as 
an electrode for arc lamps in an inert 
atmosphere, which he stated were ex- 
tremely interesting. He asked at the 
same time if any other experimenters - 
had made similar tests. 

Mr. Hess, speaking on practical re- 
sults with high-tension intensive arcs 
(6300 volts), gave a résumé on the con- 
ditions which these lamps should ful- 
fil. He stated that as compared with 
the ordinary 220-volt lamps there was 
a saving of about $12.00 per lamp. Mr. 
Rossander asked if inductive resistances 
would be necessary, to which Mr. Hess 
responded in the negative. He stated 
that the lamps gave satisfactory per- 
formance with variations of from 5900 
to 6800 volts. The discussion was de- 
ferred until the next meeting of the 
section. ' 

Section five was occupied with papers 


on ‘‘Feeders for Electric Railways,’’ 


and ‘‘Construction of Trucks for Sin- 
gle-Phase Operation,” by Messrs. 
l’Hoest.and Kummer. The discussion 
was taken part in by Messrs. Eichel, 
Mailloux, Palestrini, and others. C. O. 
Mailloux spoeke.on the choice of a prac- 
tical unit of acceleration in electric 
traction. 

Remo Catani opened the seventh sec- 
tion with a paper on ‘‘The Production 
of Steel Direct from Ore hy Means of 
the Electric Furnace,’’ Messrs. Ragno 
and Tofani taking part in the discus- 
sion. A paper by Dr. Guggenheim on 
‘‘Electrical Problems in the Principal 
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Induction Furnaces Employed in Metal- 
lurgy.’’ 

Mr. Sartori, in the eighth section, pre- 
sented a report which dealt with the 
problem of filling out the load curve of 
central stations. Following this Mr. 
Bonghi read a report on ‘‘A Compara- 
tive Study of Direct and Indirect Tax- 
ation of Electrical Properties in Differ- 
ent Countries.” Am important discus- 
sion followed. 


SUPPLEMENTARY MEETING. 


At the supplementary meeting on — 


September 13, President Lombardi pre- 
sented the question of the organization 
of future electrotechnical congresses. 
Speaking of the history of the subject. 
he recalled that at Marseilles when the 
convention was held in that city in 
1908, the idea was to organize an inter- 
national commission whose duty would 


be to take charge of the affairs of the 


electrotechnical congresses. However 


‘the provisional commission which was 


named never arrived at any conclusion. 
When the Brussels Exposition took 
place in 1910, there was also an official 
reunion of the International Electro- 


‘technical Commission, and this commis- 


sion took upon itself the organization 
of the congress. As a matter of fact, 
the present congress utilized in its work 
the local committees of this same com- 
mission, 

The president said that he thought 
the subject should be reconsidered. A 
motion was made by Mr. Feldmann, who 
thought that the International Electro- 
technical Commission should exercise 
the function of directing the itnerna- 
tional congresses. The motion made bv 
Mr. Feldmann was ‘to the effect that 
inasmuch as the provisory commission 
named by the congress at Marseilles 
had not come to any decision with a 
view of forming a permanent organiza- 
tion, this should be taken in hand. The 
International Electrotechnical Commis- 
sion which was organized in 1906, was 
by its organization and its purposes 
meant to be a permanent body to bring 
about a closer union between the in- 
ternational electrotechnical congresses. 
Messrs. Thompson, Mailloux. 1’Toest, 
Strecker, and de Chatelain, each spoke 
in the name of the country which he 
represented. 

The Congress decided to ask the Com- 
mission to accept responsibility for the 
organization of future electrotechnical 
congresses, both as to time and place 
at which they would be held, and as to 
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their object, the details of the organ- 
ization of each congress being confided 
to a national electrotechnical commit- 
tee in the country in which the congress 
was to be held, with the assistance of 
the technical societies of that country. 

Closing the meeting, the president 
gave out the details of the ceremony 
which was to be held by the French, 
the Americans and the Germans in con- 
nection with decorating the monument 
of Galileo Ferraris. In the afternoon 
the ceremony of honoring Ferraris’s 
memory was undertaken by the Mayor 
of Turin and other authorities, who put 
at the feet of the statue three crowns. 
One of these in bronze was given by 
French members, another in bronze 
by the members from the United States, 
and the third a wreath of Jaurel by the 
city of Frankfort on the Main. Ad- 


dresses were given by Ferdinand Mey- | 


er in the name of the French societies 

and by Philip Torchio in the name of 

the societies of the United States. 
SESSIONS OF SEPTEMBER 15. 

The first section was opened by Mr. 
Legouez, who read a paper on ‘‘Slip- 
ring Motors.’ This was followed by a 
contribution of Mr. Sarli on ‘‘Three- 
Phase Slip-ring Motors.’’ Messrs. Pal- 
estrino and Finzi took part in the dis- 
cussion. The final paper was given by 
Mr. Clerici on the ‘‘Cooling of Large 
Transformers.’’ This was one of the 
most interesting of the papers and told 
of a series of tests which were carried 
on with air-cooled and oil-cooled trans- 
formers. The question of comparative 
temperatures in the oil and iron of 
transformers was discussed. 

Professor Kennelly, who presided 
over the third section, opened by call- 
ing on Mr. Faccioli for a résumé of pa- 
pers by C. P. Steinmetz on ‘‘The Na- 
ture of Transient Electrical Phenom- 
ena” and by E. E. F. Creighton on 
“The Protection of Electric Systems.’’ 
This was followed by a report on the 
progress of the study of surges and 
methods of prevention and protection. 
A paper on this same subject was read 
by Professor Dina. 

An interesting feature of the after- 
noon session was a paper bv Professor 
De Chetelain on the ‘‘Laboratory of the 
Polytechnic Institute of Peter the Great 
at St. Petersburg for the Study of Verv- 
High-Tension Circuits (500,000 Volts).’’ 
M. Neuhaus read a paper on ‘‘Safety 
Relavs.’’ Professor Grassi made a mo- 
tion at this session cangratulating the 
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American Institute of Electrical Engi- 
neers on its custom of always giving 
in its publications the equivalent in 
the metric system of values expressed 
in the English units. This motion was 
unanimously carried. 

At the meeting of section four Leon 
Gaster spoke on ‘‘The International 
Outlook in Scientific Illumination.” He 
dwelt on the necessity of studying the 
problems of illumination in every coun- 
try, a thing which is not done at pres- 
ent, because there are several commis- 
sions who do not reach the desired goal 
on account of occupying themselves es- 
pecially with photometry or some par- 
ticular system of illumination, gas or 
electricity. He mentioned especially 
the work done by the Illuminating En- 
gineering Society in England. He then 
demonstrated to the section an appa- 
ratus which measured illumination in a 
very simple, but nevertheless accurate, 
manner. C. H. Sharp exhibited a pho- 
tometer for the measurement of illumi- 
nation with high precision. 

A motion was made by Mr. Gaster 
that the section propose to the Con- 
gress that an international commission 
be named for the study of all svstems 
of illumination and all technical ques- 
tions which are of interest from an il- 
luminating standpoint; and that the 
Illuminating Engineering Society of 
London be requested to form this com- 
mission. He also suggested that there 
should be some co-operation with the 
existing photometric commissions. This 
motion was unanimously carried. 

In a paper on ‘‘Paraboliec Mirrors for 


Electric Projections,” Mr. Pasqualini 


demonstrated that it is erroneous to be- 
lieve that a parabolic mirror for pro- 
jectors will be sufficiently exact so that 
all the rays will be parallel after re- 
flection in the lamp. He mentioned a 
method of his own which was described 
in La Revue Maritime for the testing 
of mirrors and he described a more ra- 
tional method for testing reflectors than 
the empirical one ordinarily followed. 

Dr. Sharp read a communication 
from E. B. Rosa calling attention to the 
fact that the international candle had 
been adopted and was the unit ordinar- 
ily used in France, England and: Amer- 
ica. It has also been proposed that a 
second international unit of luminous 
intensity, the International Hefner, 
should be adopted, but he insisted that 
international agreement was necessary 
upon a single unit. 
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Section five was opened with a report 
read by Barnet Lyon for the commit- 
tee appointed at the previous session on 
the choice of a practical unit of accel- 
eration of trains. Following this a 
communication of A. Bezzi on ‘‘The Ap- 
plications of Electricity in Submarine 
Boats’’ was presented by Mr. Bruns- 
wick. Mr. Gyaros read a paper on ‘‘Di- 
rect-Current, High-Tension Electric 
Traction’’ and C. O. Mailloux presented 
one on ‘‘Electrification of Steam Rail- 
roads.” The latter paper was thor- 
oughly discussed. 

Section six was opened by Mr. Peder- 
sen’s paper on ‘‘Secrecy in Wireless 
Communications,’’ the importance of 
which both in times of war and peace 
was further commented on by the pre- 
siding officer. After a brief discussion 
in which Mr. Bellini and Mr. Artom 
took part, Erskine Murray’s paper on 
‘A Definition of the Efficiency of Wire- 
less Telegraph Systems’’ was presented. 
The meeting was closed by Mr. Bellini 
who explained the ‘‘Hertzian Azimuth 
Compass.”’ 

Section seven listened to a paper on 
“The Sterilization of Water by Elec- 
tric Methods,” by Dr. Erlwein. He 
dealt with the direct method of Web- 
fler and Hermdle and the core method 
of Kellner, passing on to a minute de- 
Scription of the systems of ozonization 
and sterilization by ultra-violet rays. 
He made a comparison of systems es- 
pecially with respect to the economy of 
operation and the time of treating dif- 
ferent quantities of water, illustrating 
his remarks with very valuable lantern 
slides. The aqueduct which was built 
by the city of Rovigo and which uses 
_ the Siemens-DeFrise system of ozoniza- 

tion was mentioned by Mr. D’Andreis 
in the discussion. Mr. Recklinghausen 
brought up important points on steril- 
ization by means of ultra-violet rays, 
reviewing some of the systems for the 
production of rays and giving their ac- 
tion on the life of microbes, the length 
of time necessary to be certain of their 
destruction, ete. He concluded with a 
description of the apparatus used in the 
Physiological laboratory of the Sor- 
bonne for sterilization of water in 
cities, In this apparatus ultra-violet 
rays are produced by a Westinghouse 
Cooper-Hewitt quartz lamp, the water 
passing several times in the active field 
of this lamp. 

A question was asked by Mr. DeAn- 
drais as to whether the action on the 
bacteria might not be due to the forma- 
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tion of ozone. Replying, both Mr. 
Recklinghausen and Mr. Erlwein re- 
marked that his experiences showed 
that water which goes out of the ster- 
ilizers, that is to say, from the ultra- 
violet rays, does not present any trace 
of ozone. 

‘‘The Distribution of Electrical En- 
ergy in Farming Districts’ was the 
subject of a paper by Mr. Lecler, this 
being the last of the session. 

Mr. Ponti opened section eight with 
his report on ‘‘Rational Methods for 
the Commercial Measurement of Elec- 
trical Energy,’’ which was followed by 
a communication of Professor Arno 
taking up the question of the purchase 
and sale of electrical energy. 

SESSIONS OF SEPTEMBER 16. 

At the closing session on September 
16, the work of the various sections 
was summarized by the presiding of- 
ficers. The Congress unanimously 
adopted the vote passed by Section III 
endorsing the action of the American 
Institute of Electrical Engineers in 
stating in its publications, equivalents 
in the metric system, of all values stat- 
ed in English measure. A recommen- 
dation was made that the technical so- 
cieties of all countries where the metric 
system is not official should adopt the 
same practice. The motion passed by 


Section IV was modified to read that 


the Congress believed it desirable that 
an international commission should be 
named for the study of all systems of 
illumination and of all technical prob- 
lems dealing with illumination, and ap- 
proved the proposal of the Illuminating 
Engineering Society of London to ap- 
point such a commission, to work in 
conjunction with all other national com- 
missions. 

The question of acceleration of trains 
was then taken up. It was decided by 
the Congress that acceleration of trains 
should be expressed in kilometers per 
hour per second. 

In the matter of electrical legislation, 
it was voted that codes regarding legal 
and technical provisions should be en- 
tirely separate, the latter to be subject 
to revision and interpretation by a per- 
manent electrical commission in each 
country. Resolutions were also passed 
to the effect that there should be no 
tax upon the generation of the power 
except for lighting or in the case of 
private plants and that legislation 
should not be of such a nature as to 
give any other system of illumination 
any advantage over electricity; that 
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any such tax should be general and not 
local; that financial statistics be collect- 
ed for these industries, and published 
in easily accessible form. 

A number of members signed a re- 
quest that at the next International 
Congress there should be an ‘‘Educa- 
tional Section.” Mr. Mailloux, who was 
strongly in favor of such a movement, 
stated that all questions regarding 
electrotechnical education would be 
taken up by the section. He alluded to 
the fact that many countries lack so- 
cleties such as exist in the United States 
whose purpose is the furtherance of 
education. 

In an address which preceded the 
closing of the Congress, President Lom- 
bardi thanked the International Elec- 
trotechnical Commission which had ac- 
cepted the proposition to call future 
congresses and thanked the American 
Institute of Electrical Engineers which 
had extended an invitation to the next 
congress to meet at San Francisco in 
1915. He also thanked the various of- 
ficials who. had contributed to the suc- 
cess of the Congress. When he had 
finished, C. O. Mailloux, delegate from 
the United States, offered a vote of 
thanks to President Lombardi for his 
work and the manner in which he 
had conducted the meetings. He also 
said that instead of the congresses be- 
ing too frequent, a statement often ad- 
vanced, they were too infrequent, for 
progress was so rapid that great ad- 
vances had been made since the last 
Congress. If these meetings had no 
other object than to keep engineers of 
different countries abreast of each oth- 
er immense good would result. He ex- 
tended an invitation not only to all 
electricians but to all Italians to be 
present at the San Francisco Congress. 

Following Mr. Mailloux’s remarks 
the delegates from different countries 
thanked the Congress on behalf of their 
Governments for the excellent work 
that had been carried on by that body. 

In his closing remarks the president 
reviewed the work that had been car- 
ried out, making special reference to the 
numerous valuable papers and at the 
same time congratulating the members 
for the spirited discussion which took 
place. The hearty spirit of co-operation 
he especially commended. One of the 
most important things. he said. is the 
resolution adopted for the organization 
of future congresses by the Internation- 
al Electrotechnical Commission. 

Other papers communicated by Amer- 
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icans not in attendance at the Congress, 
and not mentioned above, were ‘‘The 
Practical Calculation of Electrostatic 
Fields,”’ by Vladimir Karapetoft ; 
‘‘Commercial Electrical Apparatus for 
100,000-Volt Service,” by Stephen Q. 
Hayes. C. O. Mailloux presented a pa- 
per on ‘‘Methods of Determining the 
Value of a Constant Current Having 


the Same Heating Fiffect as a Variable 
Current.” 


INTERNATIONAL ELECTROTECHNICAL COM- 
MISSION, l 

The International Electrotechnical 
Commission held a series of meetings in 
Turin during the Congress, the first 
session being on September 7. R. E. 
Crompton, of England, honorary secre- 
tary, called the meeting to order. and 
Elihu Thomson presided. A second 
plenary session and two unofficial ses- 
sions were held, and in addi‘ion the 
council met to consider matters of 
finance and organization. 

Nineteen countries were represented 
by fifty-two delegates. Col. Crompton 
was re-elected as honorary seeretaryv, 
and Emil Budde, of Germany, was elect- 
ed president. The delegates from Unit- 
ed States were C. O. Mailloux, A. E. 
Kennelly, Elihu Thomson, Gano Dunn 
and Clayton H. Sharp. 

Action was taken by the Commission 
upon a number of subjects which were 
brought before it, some of which had 
already been provisionally considered 
at the meeting in Brussels in 1910. The 
following provisions were adopted: 

Instantaneous values of electrical 
quantities which vary with the time are 
to be represented by small letters. 

Virtual or constant values of electric- 
al quantities to be represented by capi- 
tal letters. Maximum values of period- 
ie electrical quantities to be represented 
by capital letters, followed by the sub- 
scrip m. 

Magnetie quantities, constant or va- 
riable, to he represented either by capi- 
tal seript, gothie, heavy-faced or any 
special type. 

Maximum values of magnetie quanti- 
ties to be represented either by capital 
seript, gothic, heavy-faced or any spe- 
cial type, followed by the subseript m. 

The following quantities to be rep- 
resented by the following tetters. 
Current cc. cece eee eee cece ees I 
Flectromotive foree ....... eee eee E 
Resistance ... 
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Electric quantity .......... eee Q 
Inductance (coefficient of self-in- 
duction) sorisa 42.0 oases ows L 
Magnetic force .......... 200 ce ee H 
Magnetic flux-density ............ B 
Lengt ersi oad: ached aa betas Seer L 
MASS 2665S EEE E hate See Gea M 
TMC: erreser ees ouaaaias sass T 


The term ‘‘reactive power’’ was 
adopted for the quantity E I sin ® in 
alternating-current circuits where ® is 
the difference of phase. 

In the graphical representation vf al- 
ternating electric and magnetic quanti- 
ties, advance in phase shall be repre- 
sented in the counter-clockwise direc- 
tion. 

The rating of electrical machinery re- 
ceived considerable attention and three 
recommendations which had already 
heen considered at Brussels were adopt- 
ed. These are as follows: (1) The out- 
put of generators is defined as the elec- 
trical power available at the terminals. 
(2) The output of electrical motors is 
defined as the mechanical power avail- 
uble at the shaft. (3) Both the electric- 
al and mechanical powers are to be ex- 
pressed in international watts. 

A committee consisting of one mem- 
ber each from Belgium, France, Ger- 
many, Great Britain, Italy, Sweden, 
Switzerland and the United States is 
to continue the study of the rating of 
electrical machinery and apparatus. 
The proposition of the International 
Electrical Congress that the Commis- 
sion should undertake the organization 
of future congresses was accepted and 
it was decided to accept the invitation 
of the American Institute of Electrical 
Engineers to hold an international elce- 
trical congress in San Francisco in 1915. 

It was decided to hold meetines of 
the International Electrotechnical Com- 
mission in Berlin in 1913, and in San 
Francisco in 1915. 

| — eeo 

Three-Cent Rate in Detroit. 

According to an agreement recently 
entered into by the Detroit United 
Railways and the Detroit city officials, 
tickets sold at the rate of eight for 
twenty-five cents will be good between 
the hours of 5 a. m. and 8 p.m. Tickets 
good during the remaining time will be 
sold at six for twenty-five cents. 

Under the agreement all suits will he 
discontinued. The company agrees to 
build at least ten miles of extension 
each year and to sell the system to the 
eitvy upon six months’ notice. 
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Waterpower Development at Keokuk, 
Iowa. 

At a meeting of the Hydraulic, San- 
itary and Municipal Section of the 
Western Society of Engineers, held in 
Chicago, October 18, H. L. Cooper spoke 
on ‘‘The Waterpower Development of 
the Mississippi River at Keokuk, Iowa” 
and briefly reviewed the history of the 
water turbine. Much interest was 
added to his remarks by a number of 
excellent lantern slides. 

The Keokuk development when com- 
plete will supply about 200,000 horse- 
power, this being generated by thirty 
units of 7,500 kilowatts each. An area 
of about 100 square miles will be cov- 
ered by the water backed up, and the 
dam itself will be 9,096 feet in length. 

A point of interest in connection 
with the building of the concrete arches 
of the dam is that these were cast in 
steel forms instead of the customary 
wooden ones. Nine of these forms are 
used, all parts being interchangeable, 
and this method has resulted not only 
in fast work, but in such accuracy that 
Mr. Cooper remarked that he defied 
any person to find a section of the dam 
that was a quarter of an inch out of 
line. Contracts have already been made 
for power which is to be sold to large 
consumers on completion of the pro- 
ject. The Union Electrie Light & Power 
Company and the United Railways 
Company of St. Louis have contracted 
for 60,000 horsepower with a load-fac- 
tor of sixty per cent. This contract is 
for a term of ninety-nine years and is 
on the rather unique basis that the 
price varies with the price of coal in 
the vicinity. Every ten years the power 
is to be revalued by arbitrators in ac- 
cordance with the price of coal and if 
the arbitrators cannot agree on the 
current price of coal this is to be set- 
tled by the Federal Court. The total 
value of power to be supplied to St. 
Louis alone for the ninety-nine years 
was estimated hy Mr. Cooper at about 
$150,000,000. 

Coneluding his remarks, Mr. Cooper 
extended a cordial invitation to the 
members of the Western Society to visit 
the Keokuk plant next spring when 
work is a little further advanced. 

' eoe 

Northwest Convention. 

The 1912 convention of the Northwest 
Electrie Light and Power Association 
will be held in Portland, Ore. 
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NATIONAL ASSOCIATION OF BAIL- 
WAY COMMISSIONERS. 


TWENTY-THIRD ANNUAL CONVENTION HELD 

AT WASHINGTON, D. C., OCTOBER 10. 

; 

The twenty-third annual convention 
of the National Association of Railway 
Commissioners was opened by a few 
brief remarks of welcome by the chair- 
man of the Interstate Commerce Com- 


mission, Commissioner Clements, in 


which he reviewed the work aceom- 


plished by the Association, and its part 
in molding public opinion in favor of 
the regulation of public service utilities 
by commission. 

“There are no new principles in this 
regulation of railroads; it is simply the 
application of laws as old as the coun- 
try and based upon the still older Eng- 
lish laws which never change; nor 
should those legislating ever be afraid 
to meet the exigencies of those chang- 
ing conditions because of any cry of 
‘reactionary, insurgent, revolutionary,’ 
etc., when it is merely new procedure 
to meet the required ends of justice and 
right by those who are required to meet 
these conditions as they may arise; and 
it is to meet these changing conditions 
that commissions have been formed, all 
for the purpose of meeting the spirit of 
progression which, from time to time, 
needs new’ laws, new regulations and 
new methods, and this applies not only 
to the railroads, but to water supplies 
and natural resources, and should we 
fail to meet these conditions there would 
be a failure to meet the requirements 
of future generations by those of the 
present generation upon whom these 
duties are placed. To fail to meet the 
conditions leads to conditions of monop- 
oly and trust, and there is need for 
Strong regulation with a due regard at 
all times to the private investment in 
these enterprises and properties that it 
shall not be confiscated or unduly op- 
pressed ; still there is the necessity to re- 
strain charges so that they shall be rea- 
sonable, just, and indiscriminatory; so 
that they may be held within reasonable 
bounds and that justice may be done 
to all alike. The laws must be made to 
restrain those who do wrong and not 
those who are doing right. Where there 
ig an eye single to the interests of the 
investor and the public these conferences 
cannot fail to be productive of great 
good.” 

, Following the preliminary formali- 
ties came the speech of President Burr, 
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in which, after calling attention at great 
length to the life struggle through 
which the railroad commissions have 
passed, the handling of household goods 
by freight, the express business, the 
growing importance of rail and equip- 
ment, and the general question of cost 
and accounting, recommended among 
other changes, that the Committee on 
Classification of Operating and Con- 
struction Expenses of Eleetrie Railways 
be abolished and that hereafter its work 
should be combined with and performed 
by the Committee on ‘‘Accounts and 
Statistics of Electric Railways.” 

Among the many important reports 
was that of the Committee on Grade 
Crossings and Trespassing on Railroads, 
In which it was pointed out that when 
the trespasser realizes the railroad has 
property rights he must respect and the 
justice of the peace or other official real- 
izes the public sentiment demands a fine 
or imprisonment in case of conviction, 
then the trespassing public will begin 
to take notice. The rapid increase in 
the construction and operation of inter- 
urban lines, the adoption of longer and 
heavier cars, and the increased speed at 
which they are operated in their attempt 
to successfully compete with the steam 
lines for other than local passenger traf- 
fic is operating as an added menace to 
human life at the grade crossings. From 
the fact that their operation is more 
frequent, attended with less noise, and 
the sound of their whistle is not so loud 
and strong, the pedestrian or the driver 
of a vehicle receives less notice of their 
approach, and thus the crossing at grade 
of electric lines is proving a greater 
source of danger, under ordinary con- 
ditions, than those of steam lines, and 
it is felt that the Association should 
give this matter special attention. 

The Committee on Legislation pre- 
sented its report: 

The Committee on ‘‘Statistics and Ac- 
counts, of which Commissioner Meyer 
is chairman, called attention to the fact 
that, at the preceding convention a res- 
olution of the executive committee was 


` adopted, asking the Committee to give 


attention to the subject of the statistical 
reports made by telephone and telegraph 
companies. This matter was taken up 
by the Interstate Commerce Commis- 
sion, which has in course of preparation 
a uniform system of accounts for tele- 
graph and telephone companies, and it 
is hoped that this system will be in such 
shape that it can be promulgated on 
January 1, 1912. In the meantime it is 
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proposed to obtain as a special report 
the statistics of these companies for the 
year ending December 31, 1911, based 
ypon the accounts of the companies as 
they have been kept under the systems 
in use by the several companies. It is 
proposed to inquire from these com- 
panies at the close of the calendar year 
1912 the first annual report upon the 
basis of the uniform classification of ac- 


counts. l 
Following a very important paper on 
capitalization by Martin S. Decker, of 
the New York delegation the report on 
Telephone and Telegraph Service was 
read by H. Warner Hill, of Georgia, 
now the second vice president of the As- 
sociation. 
TELEPHONE AND TELEGRAPH RATES AND 
SERVICE. 


The report analyzes, to some extent, 
the nature of telephone and telegraph serv- 
ice, and indicates the seeming difficulty 
that exists in establishing a basis for clas- 
sitying this service in effecting a fair sys- 
tem of rates. The service of the tele- 
phone is so different from that of the 
telegraph that they can not easily be com- 
pared. The fixing of rates, therefore, has 
to be upon a somewhat different basis for 
each. In determining a just and reason- 
able rate the commission should take into 
consideration the efficiency of the service 
as well as the amount of capital devoted 
to the public use. In October, 1910, the 
Georgia commission had occasion to in- 
vestigate the jurisdiction of State commis- 
sions over telephone and telegraph com- 
panies. The following commissions reported 
that they had jurisdiction, but no specific 
telephone rules: Alabama, Florida (1911), 
Georgia, Nebraska, New York (second dis- 
trict), North Carolina, Oklahoma, South 
Carolina, South Dakota and Virginia. Ver- 
mont has jurisdiction, but no rules except 
requiring the filing of tariffs. Wisconsin 
has complete jurisdiction and has rules. 
The following commissions have no juris- 
diction and consequently no rules regulat- 
ing telephone and telegraph companies: 
Arizona, Arkansas, California, Connecticut, 
Colorado, Illinois, Indiana, Iowa, Kansas, 
Maine, Michigan (except as to approval of 
stock and bond issues), Minnesota, Missouri, 
Montana, Nevada, New Hampshire, North 
Dakota, Ohio, Oregon, Rhode Island, Ten- 
nessee, Texas (except to report dead-head 
service), Wyoming, except to act as board 
of equalization. The only commission heard 
from having jurisdiction and rules is Louisi- 
ana. The foll ng commissions are inves- 
tigating with a view to adopting rules and 
rates, viz.: Maryland, Massachusetts, Penn- 
sylvania (as to rates and toll situation), 
Washington. No responses came for infor: 
mation from Idaho, Kentucky, Mississippi, 
West Virginia. New Jersey has power to 
prevent discrimination in rates, but other 
than this under the existing law its power 
with respect to rates is limited to making 
recommendations. A synopsis of the general 
rules of Louisiana may prove of interest. 
They provide that no telegraph company 
shall charge or collect more than twenty-five 
cents for any written message of ten words 
or less, exclusive of date, address, and sig- 
nature, between any two points in the State, 
nor more than two cents for each addi- 
tional word on any day message, nor more 
than one cent for each additional word on 
a night message: that messages must be 
forwarded promptly; that no telephone office 
where messages are received and trans- 
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mitted shell be discontinued or abolished 
without the consent of the commission; that 
there shall be no increase in the rates 
charged without the consent of the commis- 
sion; that no telephone service shall be dis- 
continued or instruments removed from the 
premises of a subscriber except for failure 
to pay authorized rates; that all long-dis- 
tance toll rates shall commence from the 
long-distance toll board, regardless of the 
distance from the subscriber’s telephone to 
the exchange that an additional charge of 
twenty-five cents per month over the regular 
charge for service with standard instruments 
will be permitted for nickel-plated desk tele- 
phones; that party lines will be installed 
and maintained at the exchange rate beyond 
one and one-half miles and within three 
Miles from exchange; that telephone com- 
panies will be allowed to make contracts 
with new subscribers desiring service to 
keep the telephones for a period of twelve 
months from date of service, etc.; that the 
“exchange radius” shall be established at 
one and one-half miles from the telephone 
exchange, except in towns where the cor- 
porate limits are farther than one and one- 
half miles from the telephone exchange, 
etc.; that no company shall connect more 
than five subscribers on any country line; 
that all telephone companies shall print in 
all telephone directories a list of the public 
telephone stations on their lines, showing 
the rates to such station as are authorized: 
also a list of its toll stations, together with 
the toll rates to each station as authorized 
by the commission; that the list of stations 
and toll rates shall be revised and corrected 
at least once every three months. In view 
of the fact that but one State commission 
has adopted telephone rules, your commit- 
tee recommends the advisability of the 
adoption of general telephone and telegraph 
rules by the State commissions as nearly 
uniform as circumstances and conditions 
will justify. Freight, passenger, and demur- 
rage rules have been adopted by most, 
if not all, the commissions very similar in 
scope and purpose, and your committee is 
of the opinion that at least the same ap- 


proximate uniformity should exist as to tele- 
graph and telephone rules. 


Mr. Stratsman, of North Dakota, 
stated that insofar as the report said the 
North Dakota Commissicn had no juris- 
diction, it was incorrect, as at the last 
meeting of the Legislature in February, 
1911, the telegraph and telephone com- 
panies were placed under the jurisdic- 
tion of that Commission, although no 
rules have, as yet, been promulgated 
by it. 

Mr. Niles. of the New Iampshire 
Commission, also stated that the New 
Hampshire Public Service Commission 
has complete jurisdiction over telegraph 
and telephone companies in that State 
by virtue of an Act of the 1911 session 
of their Legislature. 

Mr. Glasgow, of Michigan, stated that 
the Michigan Commission had complete 
eontrol over the telephone companies, 
given them by the Act of the Legislature 
in August last, not only to cover their 
bonds and stock issues, but the telephone 
companies in that State cannot obtain 
a franchise for the purpose of organiza- 
tion and eannot commence the construc- 
tion of telephone lines until they come 
before the Commission and get their 
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‘and all other pubhe utilities 
those located within the cities. lIt is the `: 
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certificate as to the reasonableness of 
such construction. 

For Ohio, Mr. Gothlin, the incoming 
first vice-president, reported that taking 
effect July 1, 1911, the Public Service 
Commission of Ohio has jurisdiction 
cver the telephcne companies. 

Mr. Watson, of the Oklahoma Com- 
mission, stated that in his State com- 
plete jurisdiction had been given the 
Commission over both telephone and 
telegraph service and rates, that the 
Commission has fixed-its basis of rates 
on much the same basis as maintains in 
Mississippi. Since the delegation of 
power to the Commission they have 
been called upon by various cities and 
towns in that State to fix their rates, 
and in doing so they take a complete 
inventory of the property, and fix a rate 
that will give them a sufficient income 
on their investment. This has occasion- 
ally ke appealed to the Supreme Court, 
but in every instance where it has been 
shown that the Commission fixed a rate 
that would give a reasonable return on 
the investment they have heen sustained. 

Mr. Hogueland, of Kansas, reported 
that the Act of May 22, 1911, confers 
upon the Pubhe Utility Commission all 
the various duties that formerly be- 
longed to the Railroad Commission, and 
in addition a supervision over telegraph 
and telephone lines, power companies 


except 


opinion of the Commission that this is 
wrong, and that the control of all utili- 
ties, both those State wide and within 
the cities, should be vested in the State 
Commissicn. They also have eontrol 
over the issuanee of stocks and bonds. 

Attention was called to the condition 
of utilities coming before the Commis- 
sion, asking for increased issues of se- 
curities, When the existing indebtedness 
is such that the net earnings are not suf- 
ficient to pay the interest charges. In 
many cases money is needed for better- 
ments, but it is apparent that it means 
only temporary relief and the ultimate 
addition of greater burdens. Where the 
traffe is constantly increasing the in- 
debtedness of the corporation may be 
increased materially without hardship, 
but where traffie earnings cease to in- 
erease and fixed charges constantly 
mount up, the rate of return to stock- 
holders must inevitably decrease. 

Mr. Robertson, of South Dakota, 


ealled attention to the great number of 


independent telephone companies in 


that state which were now applying for 


Vol. 59—No. 18 


the privilege of securing new capital 
and asking for an increase in the rates 
charged. These companies have proved 
unremunerative, the equipment is ob- 
solete and unfit for service, and the 
new capital must be written against 
entirely new equipment. 

The Association will meet at Wash- 
ington, D. C., November 19, 1912. 

ne CL Ce eee 
National Gas and Gasoline Engine 
Trades Association. 

At a meeting of the Executive Com- 
mittee of the National Gas and Gaso- 
line Engine Trades’ Association it was 
decided that the date of the next an- 
nual meeting be December 5 to 8, with 
the Hotel Hollenden, Cleveland, O., 
as headquarters. 

An exhibit of accessories will be an 
important feature of the convention. 
Accessory manufacturers at previous 
conventions having demanded that 
more opportunity be given for this 
part of the meetings, special attention 
has been paid to this exhibition in the 
convention program. Arrangements 
have been made for about 100 exhibit- 
ors and allotments of space will be in 
order of receipt of entries, so that 
those desiring to make exhibitions 
should communicate at once with the 
secretary, Albert Stritmatter, 224 East 
Seventh Avenue, Cincinnati, O. The 
forenoons of each of the four days 
will be given up to the exhibition, so 
that there will be ample time for care- 
ful inspection of this department of 
the convention. 

The evenings of the various days 
will be allotted to the entertainment 
committee, the four afternoon sessions 
being provided with important papers 
and general discussions of matters of 
interest to the trade. 

The object of the association is to 
advanee the interests of all who are 
directly interested in gas or gasoline 
engines, and all such persons are eli- 
gible to membership. Annual dues are 
$5, initiation fee $5. 

—e 

New York Electrical Society. 

The 304th meeting of the New York 
Electrical Society was held in the En- 
gineering Societies Building on Oc- 
tober 27. A lecture was given by 
George O. Squier, Major, United States 
Signal Corps, on the subject *‘ Electric 
Waves Directed by Wires for Inter- 
communieation Purposes,’’ 
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THE NEW STANLEY STORAGE 
RANGE. 


AN IMPORTANT DEVELOPMENT IN THE AP- 
' PLICATION OF ELECTRICAL ENERGY 
FOR HEATING AND COOKING. 


Many attempts have been made to 
devise an efficient means for utilizing 
the heat obtained from electrically 
transmitted energy for domestic cook- 
ing purposes. 

The principal difficulty encountered 


has been the necessarily high rate of ` 


charge for this character of electric 
service, for it is found in practice that 
an electrical cooking outfit of the types 


i 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


heat transformation for this purpose, 
Mr. Stanley has brought to his assist- 
ance a remarkable experience. He has 
always been doing things, and the 
fruits of his labor are in evidence in 
many practical developments of elec- 
trical apparatus that are in use today. 
In 1885 and 1886 Mr. Stanley developed 
the first transformer and generator, 
and devised the alternating-current 
system now in general use. In the win- 
ter of the same period he built and op- 
erated at Great Barrington, Mass., the 
first alternating-current plant in the 
country. In 1887 he built the first auto- 
transformer and invented the induction 
feed regulator. In 1889 the first induc- 


EXPERIMENTAL MODEL, TWO-STOVE STORAGE RANGE. 
In 1890 the first induc- 

He has been constant- 
ly at work developing useful ideas and 


heretofore used requires approximately 
a peak demand of from four to five kilo- 
watts per customer, while the total kilo- 
watt-hours of daily service vary from 
five to twenty kilowatt-hours according 
to the particular style of living that the 
consumer enjoys. Such short-time, high- 
peak service cannot be purchased at 
a low rate. 

Several years ago WilliamStanley, the 
experimenter and inventor, undertook 
a serious study of this problem and the 
heat-storage electric range described 
herewith is the result in part of this 
study. In attacking the problem of 


rate. 


tor alternator. 
tion wattmeter. 


making practicable applications of 
them, and the latest effort of his genius 
bids fair to accomplish as great a com- 
mercial success as any of the other im- 
portant productions of which note has 
just been made. 

Mr. Stanley’s invention brings the 
storage range within the possibilities of 
the ordinary customer of the central 
station. It reduces the station demand 
and therefore makes possible a low 
It furnishes a very rapid cooking 
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device which is always ready for the 
cooking operation at a low cost. 

In ordinary cooking and heating op- 
erations the rate of delivery of elec- 
trical energy to the heating unit and 
after transformation into heat euergy 
to the article to be heated or cooked, is 
large. Thus, to bring four quarts of 
water from tap temperature to a boil 
in six minutes requires about 3.5 kilo- 
watts. These 3.5 kilowatts disappear in 
the water during the six minutes, 
or 0.350 kilowatt-hours are re- 
quired to heat the water to the boiling 
point. Again, to fry half a dozen eggs 
in three minutes requires, to heat up 
the frying pan and supply the losses 
from it to the air, a flow from a hot 
stove to the frying pan of one to two 
kilowatts for three minutes. On the 
other hand to cook a five-pound roast 
of beef requires a flow of heat from the 
oven to the roast of approximately 0.3 
kilowatts for an hour. 

Mr. Stanley has perfected a heat- 
storage electric range that eliminates 
this large energy demand from the sta- 
tion. Energy is supplied continuously 
at a low rate and the heat is delivered 
at will at any rate which may be re- 
quired for the heating or cooking op- 
eration. In this range about 500 watts 
are delivered continuously and convert- 
ed into heat in masses of material called 
storage units having a high specific 
heat per unit of volume. 

When the electrical energy is first 
supplied to the storage, the temperature 
of these storage units increases from 
hour to hour. There is a constant flow 
of heat to them and an increasing flow 
of heat from them due to their increas- 
ing temperature. These units are ther- 
mally insulated so as to prevent the 
loss and consequent waste of heat. In 
working out the thermal insulation 
many novel and interesting facts have 
been disclosed and thermal insulation 
values have been attained far beyond 
those hitherto commercially applied. 

In the range under description the 
oven lining or shell consists of an iron 
box 12 inches high, 18 inches deep and 
18 inches wide. The oven bottom is 
equipped with a cartridge-type heat- 
ing unit recelving continuously 200 
watts for conversion into heat. The 
box is surrounded on all sides by in- 
sulation. On the door side the oven 
lining is connected to the outside 
wall by a throat of high thermal re- 
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sistance material reducing the outward 
heat flow and loss from the hot interior. 
The oven walls form the storage mass. 
The insulation is so proportioned to the 
energy required that the maximum 
temperature attained by the storage is 
approximately 250 degrees centigrade. 
A spiraled calorite wire unit is placed 
in the top of the oven and is normally 
out of circuit. When it is desired to 
roast, for example, certain switches 
are manipulated transferring the ener- 
gy from the storage masses to the spir- 
aled unit in the oven top. In this way 
all the energy delivered to the range is 
concentrated upon the searing unit 
heating it quickly to a radiant temper- 
ature. The beef in the oven receives 
this radiant heat and is seared in a few 
minutes. As soon as the searing is 
completed the switches are again 
thrown and the energy is returned to 
the storage masses. In this way the 
extra heat of searing is obtained with- 
out calling for additional energy from 
the station. The roast remains in the 
oven for the cooking period, during 
which time the oven walls part with 
some of their stored energy by radia- 
tion and by convection, heating and 
roasting the beef satisfactorily. Dur- 
ing this operation the oven loses part 
of its stored heat and the temperature 
falls a few degrees. As soon as the 
roast is removed the oven begins to re- 
cover, regaining its initial temperature. 

In the top wall of the oven storage 
casting there is a round throat leading 
to the range top. This throat is sup- 
plied with an insulating cover. When 
this cover is removed the oven casting 
is exposed. This may be utilized for 
the heating of a vegetable cooker, the 
utensil receiving heat from the oven 
storage. In this manner three or four 
vegetables may be cooked while roast- 
ing or baking is going on inside the 
oven, 

Special arrangements are provided to 
furnish the high temperatures required 
for many operations of cooking. The 
essential feature of this arrangement is 
a cartridge-type heating unit supply- 
ing heat to a storage mass buried in in- 
sulation into which iron plungers or pis- 
tons are placed. These plungers may 
be raised to the range surface or 
dropped back into the heated storage 
mass. About 0.3 kilowatt is continuously 
supplied to heat the storage mass, The 
heat thus supplied is condueted 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


throughout the storage mass, heating 
it to a maximum temperature of 590 
to 575 degrees centigrade, that is, to a 
barely visible red heat. When a cer- 
tain cooking operation is required the 
cook gives a handle connected with the 
plunger a turn. A little elevator con- 
nected with the plumbing system of the 
house raises the plunger, automatically 
removing the range cover and exposing 
to the frying pan or other utensil its 
heated surface. The maximum yield 
or flow of heat from one of these 
plungers to a cooking receptacle is 
about 3.5 to four kilowatts. Few stove 
operations require more than one kilo- 
watt flow of heat for a few minutes. 
The supply of the heat from the stor- 
age is therefore ample. The total ener- 
gy supplied to the range for oven and 
stoves is approximately 500 watts. 

The advantages of this range appear 
to be that it affords the supply station 
a valuable constant load; while it fur- 
nishes the user cheap heat for cooking 
porposes, it cooks faster than either the 
coal or gas range; it can be operated at 
a reasonable cost; it may be connected 
to any existing circuit without special 
transformers, wiring or meters; it is 
clean, neat and sanitary; it is of sub- 
stantial construction and easy to op- 
erate; it is designed in unit parts and 
is capable of ready manufacture. 

Where energy on this constant-de- 
mand plan can be sold for $120.00 per 
kilowatt-year this range would cost 
$60 a year or $5 per month to operate. 
A hotel or restaurant outfit with a ten- 
hole storage range with four large sized 
Ovens can be maintained on less than 
three kilowatts. 

An accessory apparatus to the stor- 
age range is the storage water heater 
consisting of an insulated kitchen boil- 
er, into the top of which a cartridge- 
type heating unit is inserted. The water 
surrounding the heating unit is enclosed 
by a tube or pipe and when heated is 
delivered at the top of the boiler or 
tank. In this way layer after layer of 
hot water is gradually accumulated. 
When the water is drawn for use the 
hottest is taken first, the all-day effi- 
ciency of this heater being approxi- 
mately eighty per cent. A thirty-gal- 
lon boiler heated by 300 watts will de- 
liver approximately forty gallons at 
fifty degrees centigrade during the day 
and a forty-gallon heater heated by 400 
Watts approximately fifty gallons at 
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fifty degrees centigrade per day. Of 
course heat is being supplied contin- 
uously and the efficiency is zero if no 
water is drawn. For a family of five 
people the storage range would con- 
sume 900 watts continuously and the 
water heater 300 to 500-watts contin- 
uously, making a total of 800 to 1000 
watts. At one and one-half cents per 
kilowatt-hour this outfit will cost the 
consumer for 800 watts $105.00 per 
year or $8.75 per month. At two cents 
per kilowatt-hour it will cost the con- 


sumer $140.25 per year or $11.60 per 
month. 
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Importance of Proper Description of 
Merchandise Offered for Ex- 
portation, 

Exporters, manufacturers preparing 
material for exportation and transporta- 
tion companies carrying merchandise of 
this character will be interested in a 
circular just issued by the Bureau of 
Statistics, Department of Commerce and 
Labor. It calls the attention of per- 
sons forwarding merchandise from the 
interior for exportation at the seaboard 
or border ports to the importance of 
accompanying the same with a proper 
and detailed description. The official 
“Export manifest” supplied to the col- 
lector of customs by the export agent or 
other person at the port at which the 
merchandise leaves the country is neces- 
sarily the sole reliance of the collector 
of customs for the description which 
he forwards to the Bureau of Statis- 
tics, and upon which that Bureau must 
base the information which it gives to 
the public regarding the character of 
merchandise exported. The importance 


of a thorough understanding of this 


subject is illustrated by the following 
extracts from the laws and regulations: 

Before a clearance shall be granted 
for any vessel bound to a foreign place 
the collector of customs shall require 
the owners, shippers, or consignors of 
the cargo to deliver to him manifests 
of the cargo or the parts thereof shipped 
by them, respectively, which manifests 
shall specify the kinds and qualities of 
articles shipped by them, respectively, 
the value of the total quantity of each 
kind * è * and the foreign coun- 
try in which such cargo is truly intended 
to be landed. The manifests shall be 
verified by the oath of the person by 
whom they are respectively made and 
subscribed. The merchandise must be 
described in specific, not general, terms. 
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USE OF PRODUCER GAS IN TEXAS. 


BY W. D. HORNADAY. 


Many of the electric light and power 
and waterworks plants in Texas are 
using producer gas. In an investiga- 
tion of this subject just made by the 
Bureau of Economic Geology and 
Technology of the University of Texas, 
interesting facts in regard to the dif- 
ferent plants were brought to light. 

AMARILLO WATER, LIGHT AND POWER 

| COMPANY. 

The equipment consists of one West- 
inghouse producer rated at 440 horse- 
power at sea level, one Westinghouse 
18-by-26-inch gas engine rated at 380 
horsepower at sea level, direct-con- 
nected to a Westinghouse 230-kilowatt 
2,300-volt generator. This equipment 
is now being duplicated. 

The fuel is screened pea bituminous 
coal from Colorado, and costs $4 a 
ton. The following operating data is 
quoted from a letter from the com- 
pany: 

‘“‘Total coal, pounds, 192,487; hours 
ef actual operation, 682; kilowatts 
generated, 88,250; average pounds of 
coal per kilowatt-hour, 2.19; average 
run per day, 22 hours.”’ 

This letter further states that the 
average load is 130 kilowatts and that 
the gas will average 125 British ther- 
mal units per cubic foot. The produc- 
tion of tar is a barrel in three months, 
this coming from the scrubbers and 
being full of lampblack. The water 
from the scrubbers goes to the sewer. 

Producers were installed here to re- 
Place steam, and entire satisfaction is 
expressed with the operation, as is 
shown by plans which contemplate a 
plant of 1,000 kilowatts. 

THE HOME LIGHT AND WATER COMPANY 
OF BLOOMING GROVE. 

Equipment: one 60-horsepower 
Smith suction down-draft producer ; 
one Rathbun-Jones two-cylinder ver- 
tical gas engine of 60 horsepower. The 
engine is direct-connected to a line 
shaft from which are driven an Allis- 
Chalmers generator, an Ingersoll-Rand 


two-cylinder air compressor for ‘‘blow- 
ing’’ a well from a depth of 200 feet, 
and a Fairbanks-Morse geared two- 
cylinder pump for lifting water from a 
surface tank 100 feet to a stand-pipe. 
The generator is an alternator of 17 
kilowatts at 2,200 volts, and operates 
about 12 hours a day, from noon until 
midnight, at an average load of 35 
per cent. The compressor requires 
about 25 horsepower, and operates 
about seven hours. The pump requires 
about 12 horsepower and operates 
about four hours. The average fuel 
consumption is about 1,600 pounds per 
12 hours. 
mines of the Consumers’ Lignite Com- 
pany, Hoyt and Alba, Wood county, 
and costs $2.10 a ton, delivered. 

The producer is of an old type; the 
fire-containing shell rests directly up- 
on the foundation, the ashes being 
drawn by hand with long-handied 
shovels. The jacket water is further 
heated in an exhaust heater and goes 
to the saturator at a temperature of 
about 140 degrees Fahrenheit, which 
can be increased to 170 degrees. 

This producer, in addition to the gas- 
oline-engine-driven blower for starting, 
is further equipped with a hand blower 
so arranged as to be connected with 
the producer only when the main air 
inlet through the saturator is closed. It 
is used regularly to force gas to the 
engine for starting. The use of this 
hand blower does not seem to be re- 
quired, as it was not observed else- 
where. 

The plant has been in operation 
about three years, during which time 
the repair account has been very small. 
The pipes in the exhaust water heater 
are eaten up in eighteen months. 

CANADIAN WATER, LIGHT AND POWER 

COMPANY. 

The equipment here consists of two 
producers of 100 horsepower each and 
two gas engines of 100 horsepower 
each, of Westinghouse make. The fuel 
is bituminous coal from New Mexico. 
This plant was not visited and no fur- 
ther information could be secured by 
correspondence. 


The lignite used is from the’ 
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THE PEOPLE’S LIGHT COMPANY OF CORPUS 
CHRISTI. 

The original plant here consisted of 
one Smith suction producer of 125- 
horsepower capacity, and on Rathbun 
Jones three-cylinder vertical gas en- 
gine. The engine was direct-connected 
to a Westinghouse two-phase gener- 
ator at 2,300 volts. This equipment 
was afterwards increased by a No. 6 
Wood suction producer, rated at 300 
horsepower, and a Rathbun-Jones en- 
gine similar to the one in use, but 
rated at 300 horsepower. It was found 
that the producer would not supply 
sufficient gas for rated capacity, so a 
larger Wood, No. 7, was installed a 
few months ago by the manufacturer. 
Since that time there has been no 
trouble, the two Wood producers carry- 
ing the entire load, while the Smith 
producer is held in reserve. 

The large engine carries the entire 
lighting and power load from 6 a. m., 
to midnight, the small engine being 
then used. Both generators deliver 
two-phase current at 2,300 volts, but 
no attempt is made to synchronize. 
The lighting current is transformed to 
110 volts, with some power current at 
220 volts, and the street-car current is 
converted through a rotary to 550 volts 
direct current. 

The exhaust from the large engine 
is led through a heater for supplying 
water vapor to the saturator, which is 
arranged to serve both producers. The 
maximum temperature of the blast is 
150 degrees Fahrenheit, which is not 
as high as has been found best at other 
plants where a similar arrangement is 
in use. It is questionable whether the 
exhaust from a 300-horsepower engine 
will furnish enough water vapor for 
two producers of this size, particularly 
when the heater is at least 25 feet from 
the engine. When the large engine is 
shut down, six hours out of every 
twenty-four, the blast is not heated at 
all, as the small engine exhausts direct 
into the air. It is during this time that 
elinkering is most apt to occur. 

On full load the larger producer is 
charged with 200 pounds of lignite 
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every hour, the smaller one with a like 
amount every two hours, both being 
cleaned every morning. ln general, the 
suction is proportioned to the size of 
the producers and the fuel consumed 
in each. Clinker troubles are frequent 
and serious, masses of such size and 
consistency as to require sledging on 
the end of a one-inch poker being of 
common occurrence. The repair bill 
for broken pokers is sometimes as 
much as $15 in a month. This trouble 
has not been observed elsewhere in so 
serious a form, and it seems likely 
that means for obviating it would more 
than repay the expense. Among other 
things, both the temperature and the 
wetness of the blast might be increased 
when a clinker is observed to be form- 
ing. All cooling, scrubbing and jacket 
water is drawn direct from the bay 
(salt water) by small motor-driven 
centrifugal pumps, and all waste water 
and tar runs into the bay. Several 
hundred pounds of tar are produced 
daily, but no accurate measurements 
have been taken, and there is no at- 
tempt made to utilize this product. 

Salt water makes no appreciable dif- 
ference in producer operations, al- 
though heavy incrustations were ob- 
served at one or two points where a 
slight leak had developed in the out- 
let piping from the engine jackets. It 
seems natural to suppose that in time 
such incrustation would be a source 
of trouble. It is understood that the 
original water-jacketed exhaust valves 
did give trouble on this account, at 
any rate, they have been replaced by 
air-cooled valves. Various lignites 
have been tried here, such as Calvert, 
Crockett and Rockdale. The price of 
the Calvert lignite. delivered at the 
works, is $2.65 a ton, of the Crockett 
lignite, $2.67, and of the Rockdale lig- 
nite, $2.47. 

The operating labor consists of three 
firemen, two ashmen and two engi- 
neers. The firemen and ashmen are 
Mexicans, at $1.50 a day. 

Owing to the recent installation of 
the larger producer, no definite method 
of operation has been developed, nor 
are there any definite figures as to the 
consumption of fuel per kilowatt-hour. 
Before the new producer was installed 
and while the one then in use was be- 
ing forced beyond its point of economy, 
the fuel consumption was more than 
five pounds per kilowatt-hour. Of 
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late, however, this has been reduced 
to a httle over three pounds, and there 
is a probability of an additional reduc- 
ton, especially if the combustible mat- 
ter remaining in the ash is lessened by 
more frequent poking of the fuel bed 
and by drawing ashes oftener. Addi- 
tional poke-holes and ash-doors have 
been made in the sides of the Wood 
producers, but as these were not ob- 
served elsewhere in similar installa- 
tions their usefulness may be ques- 
tioned. 
GAINESVILLE ELECTRIC COMPANY. 

Equipment: one  150-horsepower 
Smith suction down-draft producer. 
One Nash three-cylinder vertical gas 
engine rated at 150 horsepower, but 
developing 135 horsepower. ‘The en- 
gine is direct-connected to a General 
Electrie direct-current generator at 
250 volts, 400 amperes, 250 revolutions 
per minute. 

This unit operates 24 hours a day 
for about two weeks and is then out 
half a day, Sunday. It is not of suf- 
ficient capacity to handle the night 
load, and is helped, for about four 
hours, by the steam plant. Fires are 
kept banked under two boilers all the 
time, Arkansas slack coal being used, 
with a supply of oil for sudden de- 
mands. 

The original plant here, as at many 
other places, was steam. Increasing 
demands caused the installation of the 
producer plant to use lignite two years 
ago. The producer plant was at first 
used merely as an auxiliary to the 
steam plant, but it soon showed such 
economy in fuel that the steam plant 
is now the auxiliary. The lignite used 
eosts $1.95 per ton at the plant. On 
normal operations less than five pounds 
of lignite are used per kilowatt-hour. 

The operating force consists of three 
men per 24 hours, two of these being 
on duty from noon until midnight and 
one from midnight until noon. These 
men were all employed in the old steam 
plant and had had no previous exper- 
lence with producers. 

The producer is charged every three 
hours, and the fire 1s rodded down at 
a like interval. The grate is equipped 
with the air-shaker now supplied with 
this producer, and is given two or 
three ‘lieks? every hour. An indi- 
vidual motor drives the elevator for 
the ashes, and these are drawn at ir- 


regular intervals. Some large masses 
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of clinker were noticed and the com- 
bustible matter left in the ashes was 
greater in amount than was observed 
at some other plants. The temperature 
of the blast was 140 degrees Fahren- 
heit, and the hot water was obtained 
both from an exhaust heater and the 
economizer. An increase of tempera- 
ture of the blast to 160 degrees Fah- 
renheit can be readily attained. The 
scrubber is run by an individual motor. 
No attempt is made to save the tar or 
ammoniacal liquor. 

A small gasoline engine drives the 
blower and compressor, and the com- 
pressor may also be driven from the 
engine shaft. The lignite is screened 
before going to the producer, with a 
considerable loss in fine stuff. 
GATESVILLE POWER AND LIGHT COMPANY. 

Equipment: one Smith suction down- 
draft producer, rated at 75 horse- 
power; one Muenzel single-cylinder 
single-acting horizontal gas engine, rat- 
ed at 80 horsepower. The engine is 
belted to a General Electric alternator 
of 75 kilowatts at 2,300 volts, three- 
phase, sixty cycles. 

The fuel is lignite and costs $2.27 a 
ton at the plant. The engine runs 
from 4 a. m. until midnight on about 
2,000 pounds of fuel, with an average 
load, for the entire period, of 25 kil- 
owatts, although this rises to 60 kilo- 
watts for a few hours when a roller- 
mill uses the current. The original 
plant used steam, and was operated for 
several years. The engine was of 110 
horsepower, but was never run on full 
load. The producer-gas plant was put 
in about twenty months ago, and has 
already shown a marked saving over 
the steam plant. The consumption of 
lignite under the boilers was more than 
twice the present consumption. The 
president of the operating company 
stated that the difference in the cost 
of the two plants would be written off 
in a little less than six years, under 
present conditions. Shding rates 
for power and light are in effect, the 
prices ranging from 9 cents to 15 cents 
per kilowatt-hour. Three men do all 
the work at the plant and on the lines. 

The producer is charged every glx 
hours and ashes are drawn by: hand 


once in 24 hours. At the time of the - 


visit, a large pile of clinker was no- 
ticeable, some of the pieces being of 
considerable size. The ash also con- 
tained some combustible matter. No 
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attempt Is made to save the tar or am- 
moniacal liquor. As in the case gen- 
erally with this type of producer, the 
Smith, the tar is not only small in 
amount, but is very fine and of a yel- 
low color. 

There is a water heater in the ex- 
haust line, but only a part of the jacket 
water is passed through it, as the pas- 
sage of the entire quantity would so 
far reduce the temperature as to ren- 
der it almost useless in the saturator. 
With the engine on half load the tem- 
perature of the water was 113 degrees 
Fahrenheit, the top of the producer be- 
ing half open and the ash pit over- 
flowing a little. On starting up about 
twenty minutes are required to get gas 
to the engine. 

The serubber is driven from the 
main shaft through a belt. The coal 
elevator, blower and compressor are 
driven by a gasoline engine. 
HUNTSVILLE ELECTRIC LIGHT AND POWER 

COMPANY. 

Equipment: one Fairbanks-Morse 
producer of 100 horsepower; one Fair- 
banks-Morse gas engine of 100 horse- 
power, belted to generator. The serv- 
ice is twenty-four hours, driving gen- 
erator and ice machine of twelve tons 
capacity. 

The fuel is lignite screenings and the 
consumption is 9,645 pounds per twen- 
ty-four hours. The cost of the fuel at 
the plant is 90 cents a ton. 

The tar is mixed with lignite screen- 
ings and is burned under the boilers. 
No use is made of the ammoniacal 
liquor. Leaky valves and stopping-up 
of pipes, due to poor tar extraction, 
has given some trouble at this plant. 

The original installation here was 
steam, but there is a considerable sav- 
ing in fuel and labor since the intro- 
duction of the producer plant. 

THE KINGSVILLE POWER COMPANY. 

Equipment: one  100-horsepower 
Smith suction producer and one 100- 
horsepower Rathbun-Jones three-cylin- 
der vertical gas engine. The producer 
is said to be of insufficient capacity to 
operate the engine at full load. The 
engine is belted to a Western Electric 
Company's alternator for supplying 
lighting current at night, being idle 
during the day. 

No records were obtainable concern- 
ing fuel consumption or power deliv- 
ered, but from 1,800 to 2,000 pounds of 
lignite are used every night. The ex- 


haust from the engine is led through a 
water heater for supplying water va- 
por to the saturator. The temperature 
of the blast varies from 140 degrees 
to 170 degrees Fahrenheit. 

The ash pit of this producer is gen- 
erally kept full of water to within a 
few inches of the grate to ‘‘settle the 
ashes.” No coal is charged during the 
day, but the producer is filled when 
the engine is shut down in the morn- 
ing and the ashes thoroughly drawn 
and new coal charged when the blower 
is started in the evening. From the 
time of starting the blower twenty 
minutes are generally sufficient for se- 
curing good gas at the engine. 

In order to obtain additional power 
for use in a new cotton-seed oil mill 
there has recently been installed a 350- 
horsepower De La Vergne twin oil en- 
gine for using crude oil. The guar- 
antee of this engine is a brake horse- 


-power from 0.6 pound of oil. This 


engine has not been operated on full 
load, but tests have shown an efficiency 
a little higher than the guarantee. 

No attempt is made to recover the 
tar or ammoniacal liquor, nor is the 
tar burned under boilers in the ice 
plant belonging to the same company. 

LEONARD ICE AND LIGHT COMPANY. 

This plant has not been in operation 
for the past vear. The equipment con- 
sisted of a 65-horsepower Fairbanks- 
Morse suction up-draft producer and a 
Fairbanks-Morse single-cylinder hori- 
zontal gas engine rated at 50 horse- 
power. The plant was in operation, 
but not continuously, for about two 
years. The fuel used was screened- 
lump lignite and cost $1.34 a ton, de- 
livered. 

The company changed hands and the 
producer power plant was turned over 
to the manufacturer. Since that time 
it has been dismantled and removed. 
The plant is now operated by steam, 
lignite being used under the boilers. 
HOME LIGHT AND POWER COMPANY OF 

MART. 

The equipment consists of one 100- 
horsepower Fairbanks-Morse suction 
up-draft producer and one two-cylin- 
der vertical gas engine of the same 
make, rated at 100 horsepower. Dur- 
ing the cotton-ginning season this plant 
operates steadily at full load, with a 
daily fuel consumption of about 4,400 
pounds of lignite. It rarely operates 
except during the ginning season, but 
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is held in reserve as an auxiliary to a 
steam-driven generator which is a part 
of an ice plant. The gas engine was 
the original installation but the addi- 
tion of the ice plant made steam neces- 
sary, and it was not found economical 
to continue the gas-unit in continuous 
operation. 

The lignite which is used in the pro- 
ducer and under the boiler costs $1.55 
a ton delivered. About a barrel of tar 
a day is produced when the gas unit 
is in Operation, and is used for tarring 
the butts and the cross-arms of poles 
used by the company. No attempt is 
made to save the ammoniacal liquor. 

MINEOLA LIGIIT AND ICE COMPANY, 

Equipment: one Smith suction down- 
draft producer of 100 horsepower, one 
Rathbun-Jones three-cylinder vertical 
gas engine rated to develop 90 brake 
horsepower on 80 cubit feet of gas of 
135 British thermal units per cubic foot, 
at 700-feet elevation. The engine drives 
a line shaft for two generators. The 
gas unit operates about 13 hours every 
night during the winter months and 
about 11 hours during the summer 
months. The winter load is greater 
than the summer load, and the con- 
sumption of fuel is correspodingly 
higher. Lignite screenings are used, 
2,000 pounds a day in winter and 1,400 
pounds in summer. 

Two boilers, of 80 and 50 horse- 
power, are used for the ice machines 
and for driving a 25-kilowatt Curtis 
horizontal turbine for the day load. 
These boilers are rarely operated at 
rated capacity, the average load sel- 
dom being over 110 horsepower. The 
fuel used under the boilers is the same 
as is used in the producer, lignite 
screenings, yet the consumption is 
about four times as great. 

In the original plant here, which was 
operated about seven years, there was 
an Ideal automatic engine. The pro- 
ducer plant has been in operation three 
years, and has shown a net saving of 
$500 a year. It represents an invest- 
ment of about $13,000. 

The lignite screenings used cost 90 
cents a ton, delivered. Screened lump, 
which may be used, would cost $1.40, 
delivered. The producer is of an old 
type, the fire-containing body resting 
directly upon the foundation and the 
ashes falling into a pit from which 
they are drawn with long-handled 
shovels. The three charging holes in 
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the top of the producer are absent 
and the fuel is fed directly inside the 
ring at the top, instead of outside of it, 
as is the case with the newer type of 
this producer. Hot water is supplied 
from an exhaust heater situated on 
the side of the engine away from the 
producer. The producer is charged 
four times during its run, and the ashes 
are drawn every morning after the en- 
gine is shut down. The ashes were 
free of combustible jmatter, and no 
large clinkers were seen. 

For the most part, the tar is thrown 
away, although a little has been used 
to dip some poles and cross-arms. No 
attempt is made to save the ammonia- 
eal liquor. 

ROCKPORT ICE AND LIGHT COWPANY. 

Equipment: one 50-horsepower Fair- 
banks-Morse suction up-draft producer 
and a 50-horsepower Fairbanks-Morse 
gas engine, single-cylinder, horizontal. 
The engine is belted to a Fairbanks- 
Morse generator, rebuilt by John B. 
Connelly, San Antonio. The engine op- 
erates not more than ten hours a day 
on a fuel consumption of about 1,500 
pounds. The generator has not hither- 
to been loaded to more than three- 
fourths of the rated capacity. 

While operating, the producer is 
charged every one and one-half hours 
with about 200 pounds of lignite and 
immediately before charging the fire is 
poked down and the ashes drawn. The 
ash-pit is cleaned once a day. The 
cooling and scrubbing water is drawn 
from one of six wells drilled for the 
ice plant, and all waste products are 
discharged into the bay. 
SMITHVILLE LIGHT AND POWER COMPANY. 

Equipment: one 150-horsepower 
Fairbanks-Morse suction up-draft pro- 
ducer and one 150-horsepower Fair- 
banks-Morse three-cylinder vertical 
gas engine. The engine is belted to a 
line shaft which is connected, through 
a belt, with the generator. The fuel 
is lignite from the mines of the Inde- 
pendence Mining Company, Phelan, 
Bastrop County. 

The engine operates practically all 
the time, for it performs three classes 
of service. The pumps for supplying 
the town of Smithville with water are 
in constant use. During the day the 
power necessary for operating an aerial 
tram system for conveying sand and 
gravel from the bed of the Colorado 
River is taken from the main line 
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shaft through a rope drive. At night 
the lighting load approaches the rated 
capacity of the engine. The fuel used 
is approximately 4,000 pounds per 
twenty-four hours, the producer being 
charged about every three hours on 
day load and about every two hours at 
night. There was trouble, at first, in 
discharging the tar through the waste- 
pipe, but this was corrected by piping 
the hot water from the engine jacket 
to the scrubber. No attempt is made 
to save the tar or ammoniacal liquor. 

Two features of this plant deserve 
special mention. First, the use of cot- 
ton-seed hulls in the dry serubber. These 
are changed every three months, and 
their use has been found to be satis- 
factory. So far as known, this is the 
only plant in the state making such use 
of cotton-seed hulls. The other is the 
riveting together of the grate bars in 
the producer in sets of three, so as to 
prevent warping. Here, as elsewhere 


= with this type of producer, the only 


source of moisture for the blast is the 

water in the ash-pit. No data is avail- 

able concerning the consumption of fuel 

per brake-horsepower or per kilowatt- 

hour. 

TEAGUE ELECTRIC LIGHT AND POWER COM- 
PANY. 

Equipment: one Fairbanks-Morse 
suction up-draft producer of 100 horse- 
power and one Fairbanks-Morse two- 
cylinder vertical gas engine of 100 
horsepower. The engine is belted to a 
75-kilowatt Fairbanks-Morse alternator 
at 1,150 volts for driving a double bat- 
tery of cotton gins. 

The plant was installed about three 
and one-half years ago to supplement 
steam. The steam plant was operated 
with oil as fuel and the engine was a 
Skinner automatic, belted to a Fair- 
banks-Morse generator. The producer 
plant operates steadily twenty-four 
hours a day and seven days in the week 
on a fuel consumption of 6,000 to 7,000 
pounds of lignite a day. The lignite 
costs $2.25 a ton, delivered. On full 
load the consumption of lignite is about 
three pounds per brake-horsepower. 
about a barrel of tar is made every 
twenty-four hours, but no attempt. is 
made to save this or the ammoniaeal 
liquor. The engine exhausts into an 
underground muffler, with no water 
heater anywhere on the line. The only 
moisture available for the blast is from 


the ash-pit. The ashes seemed to be 
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free of combustible matter, and no 
large clinkers were observed. 
Two men on each shift and two 


shifts a day is the practice here. The ` 


producer is charged every hour, rodded 
down and the ashes drawn on a reg- 
ular plan. Thus, rod on the half hour, 
charge on the hour and draw ashes im- 
mediately after charging. 

An individual induction motor has 
been installed to drive the scrubber, as 
the engine is too distant. 

TEAGUE ELECTRIC AND POWER COMPANY. 

Equipment: one 50-horsepower Fair- 
banks-Morse suction up-draft producer 
and one 50-horsepower engine of same 
make, horizontal, single cylinder. This 
engine is belted to a 30-kilowatt Fair- 
banks-Morse alternator. There is also 
one 100-horsepower Fairbanks-Morse 
suction up-draft producer and one 100- 
horsepower two-cylinder vertical gas 
engine of same make. This engine is 
belted to a 175-kilowatt Fairbanks- 
Morse alternator. The entire plant is 
idle from 6 a. m. until 9 a. m. The 
larger unit requires about 1,500 pounds 
of fuel for six hours and the smaller 
about 3,000 pounds for fifteen hours. 
The lignite used costs $1.80 a ton, de- 
livered. The small plant was installed 
in April, 1908, at a cost of about $7,200. 
The addition was installed in Decem- 
ber, 1909, at a cost of about $13,000. 

The scrubber water and tar are led 
through a barrel flush with the sur- 
face. The tar flows over the top of this 
barrel into open ditches. The water is 
conveyed from the bottom of this bar- 
rel to a second barrel, and thence is 
pumped to a cooling tower and returned 
to circulation. The engine jacket-water 
is similarly cooled, in a separate tower, 
and used again. The only use made of 
the tar is for treating the butts and 
eross-arms of poles. From 20 to 25 
gallons of tar are produced daily. Each 
of the tar extractors is driven by an 
independent motor and the same blower 
serves both producers. The producers 
are charged every two to three hours 
and the clinker is broken out from the 
bottom every hour. The ashes were 
free of combustible matter and no large 
clinkers were observed. 

{ —e e0 

Natural Gas for Fuel. 

Natural gas is burnt under the boil- 
ers of the Union Gas and Electric Com- 
pany. Cincinnati, 0. Coal is used only 
for banking and emergency purposes. 
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ILLUMINATION IN EUROPE. 


MEETING OF CHICAGO SECTION, ILLUMINAT- 
ING ENGINEERING SOCIETY. 


The opening meeting of the season 
of the Chicago Section of the Illuminat- 
ing Engineering Society was held on 
the evening of October 19, and was 
preceded by dinner in the Kuntz- 
Remmler Restaurant. The speaker was 
Herbert E. Ives, vice-president of the 
Section, his subject being ‘‘Random 
Notes on Lighting and Life in Eu- 
rope.’’ 

Dr. lves described a recent trip 
through Europe, commenting upon the 
different methods of illumination which 
have been used there and devoting es- 
pecial attention to Athens and Italy, 
where so many examples of ancient ar- 
chitecture abound. He speculated upon 
the methods used by the ancients in 
illuminating their buildings and came 
to the conclusion that daylight illum- 
ination must have been relied upon al- 
most entirely. Modern buildings in 
Athens and in Italy are very poorly 
illuminated and show almost no knowl- 
edge of the art of illuminating en- 
gineering. Europe is far behind Ameri- 
ca in indoor lighting. 

The buried city of Pompeii near 
Naples presents an opportunity to 
study the arrangement of the buildings 
and the lighting used in olden times 
even better than the larger buildings 
some of which are in ruins and nearly 
all of which have lost the roof, which 
would probably have been the key of 
the source of interior lighting. The 
buildings of Pompeii have been exca- 
vated and one can make a study of 
the arrangements. While crude oil 
lamps and candelabra have been found 
in some of these buildings, there seems 
to have been little artificial illumina- 
tion, high windows and openings in 
the roof being depended upon largely 
for daylight illumination. Many of 
the buildings have no exterior win- 
dows, but the rooms receive light by 
being open on an interior court. This 
method is quite common today in Italy, 
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as many of the city shops are open to 
the street and depend upon this means 
alone for light. 

The Pantheon in Rome is the only 
old building which the speaker had ob- 
served with adequate lighting. It is 
well lighted by an opening in the cen- 
ter of the dome. The church of St. 
Peter has no provision for artificial 
lighting and consequently no evening 
services can be held there. The church 
at San Miniato, near Florence, has a 
erypt which is lighted through windows 
made of thin translucent marble. Most 
of the picture galleries and indeed the 
majority of all the buildings observed 
by the speaker in ‘Europe have very 
poor interior illumination. Clear bulbs 
in open wiring are customary and very 
little use is made of diffusing glassware 
or other means for avoiding glare. 
Some good examples of the application 
of glassware were observed in London, 
but those were exceptions. One in- 
stance noted, where glare had been 
avoided, was in a compartment of a 
railroad car, where the reading lamp 
had been painted in front so as to 
avoid glare. Metal-filament lamps are 
common. 

Street lighting, on the other hand, is 
well developed in most of the cities in 
Europe and many excellent examples 
were found. Even here, however, he 
did not find any installations which 
were superior to the best which can be 
found in this country, such as, for in- 
stance, Michigan Boulevard in Chi- 
cago. 

In Venice, Italy, street lighting be- 
cames a problem of canal lighting, a 
problem which is complicated by the 
fact that all the lights are reflected in 
the water and it is difficult to place 
them so as to obtain good illumination. 
The Moors in Cordova were the first 
to attempt street lighting. This was 
done in the twelfth century and prog- 
ress since then has been continuous. 

The discussion consisted mainly in 
questions which were propounded to 
the speaker to bring out particular as- 
pects of European lighting. Messrs. 
Cravath, Vaughn, Schuchardt, Schei- 
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and 


ble and Aldrich joined in this discus- 
sion. In reply, Dr. Ives stated that he 
had observed flaming ares mounted fif- 
ty feet high in some places, such as on 
the gates forming an entrance to the 
parks in Berlin. London is a collec- 
tion of boroughs some of which are 
using gas and some electric current for 
street lighting. They are all well light- 
ed, but seldom artistically lighted. 
While the scientific development of il- 
luminants has largely been made in Eu- 
rope, the applications are generally in- 
artistic. There is usually more light 
than in American installations but it is 
not so well applied. High-pressure gas 
arcs are used in some places and are ri- 
vals of the flaming ares. Little attention 
was paid by the speaker to factory il- 
lumination. 

The meeting closed with a report 
from the Convention Committee read 
by Secretary Eustice. Among other 
things it was mentioned that thirty-one 
new applications for membership had 
been made during and since the con- 
vention. 


—— e 
October Meeting of Car-Lighting 
Club. 


A very successful meeting of the 
Car-Lighting Club was held on the 
evening of October 18, in the Kuntz- 
Remmler Restaurant, Chicago. ‘The 
feature of the program was the paper 
by R. C. Lanphier, entitled. ‘‘ Ampere- 
hour Meters,” which dealt with the de- 
sign, construction and operation of 
these instruments and their applice- 
tion to car-lighting work. The paper 
was illustrated by lantern slides. 


AMPERE-HOUR METERS. 


This paper describes the construction of 
an ampere-hour meter and explains its func- 
tion. The ampere-hour meter is of the sim- 
plest possible construction, having no mov- 
ing wires or coils to get out of order, and 
the copper armature, being completely im- 
mersed in mercury, gives a flotation to the 
entire moving system so that no amount of 
jarring and vibration can damage the mov- 
ing system or the recording mechanism driv- 
en from it. While an ammeter and volt- 
meter show the instantaneous conditions, 
they do not indicate the state of battery 
charge as does the ampere-hour meter. The 
latter may be arranged with a differential 
shunt, so as to record faster on discharge 
than on charge. The ratio of the two rates 
can be adjusted to suit the ampere-hour 
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efficiency of the battery. The meter will 
then run just as far back on charge as it 
runs forward on discharge, and its condition 
with respect to charge is evident at all 
times. The meter can be arranged to auto- 
matically control a circuit-breaker in the 
charging circuit, and thus stop the charg- 
ing current when the battery has re 
ceived the proper charge. Meters can also 
be arranged for totalizing the charge or dis- 
charge. Such meters record only when the 
current passes in one predetermined direc- 
tion. Recently a type of meter has been 
designed in which the charge and discharge 
are recorded separately on two sets of dials. 
The two records may be made to show kilo- 
Watt-hours input and ampere-hours output. 
The type of ampere-hour meter developed 
particularly for use with axle-driven car- 
lighting equipment, is that having the du- 
plex recording train, consisting of a dial 
with twe rows of totalizing or integrating 
circles. One row records discharge and the 
other charge, the gears for the indicating 
hands of each row being driven through a 
ratchet arrangement so arranged that when 
the hands on the discharge row are moving, 
the hands on the charge row do not move, or 
vice versa. With this type of recording 
train, the entire charge or discharge of a 
battery is recorded on a single dial except 
in cases where there are extremely rapid 
changes from charge to discharge, which do 
not occur in railway-car-lighting service. 
The meter with duplex train is very useful 
with axle equipment, as a comparison of 
readings of the charge and discharge cir- 
cles from day to day enables an inspector 
to see just how much overcharge the bat- 
tery is getting, and thus to set the regulat- 
ing feature of the equipment so that the bat- 
tery will not be seriously overcharged, as 
has been so common in railway practice. 


F. E. Hutchinson opened the dis- 
cussion, reciting briefly his experience 
with ampere-hour meters. He asked 
if the mercury contained in the meter 
would not vaporize if the instrament 
was subjected to extreme heat. Mr. 
Lanphier said that the meter coula 
stand temperatures of from zero to 160 
degrees without harm. 

C. R. Gilman spoke of the increased 
care a storage battery is given if an 
ampere-hour meter is provided to indi- 
cate its performance. 

George B. Colgrove explained that 
the only trouble experienced with 
these meters was in the matter of read- 
ings. This, however, was simply a 
matter of educating those whose duty 
it was to read the meters. 

Numerous questions were also asked 
Mr. Lanphier regarding details of the 
meter, its performance, ete. H. W. 
Young, George W. Cravens, Otis B. 
Dunean and others participating in the 
discussion. Before econeluding the sub- 
ject a number of interesting applica- 
tions of ampere-hour meters were de- 
seribed. 

Before adjournment Chairman Far- 
relly called attention to the November 
meeting whieh would be ‘‘Tadies’ 
Night.” The meeting will be held in 
the Hotel La Salle, Chicago. 
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Training Commercial Men in the Fun- 
damentals of Illumination. 

At the meeting of the Philadelphia 
Section of the Illuminating Engineering 
Society, October 20, Sydney W. Ashe 
presented a paper describing the train- 
Ing courses established by the General 
Electric Company for teaching its lamp 
salesmen the fundamentals of illumina- 
tion. : 

In introducing the subject Mr. Ashe 
analyzed the methods of the vocational 
schools of the German Empire, and 
commented upon the great measure of 
industrial success that obtained there 
because of the high percentage of col- 
lege-trained men at work in the indus- 
tries. He also emphasized the charac- 
teristic thoroughness of the German 
and held that something of this thor- 
oughness, coupled with the vigor and 
ingenuity of the American commercial 
man, would produce a highly successful 
combination. 

In the training courses described all 
classes of individuality are encount- 
ered, and although the matter of com- 
bining technical ability and selling in- 
stinct is difficult, it is sometimes aston- 
ishing how readily the adaptation is 
accomplished. 

The method of instruction used is of 
interest. A general scheme is worked 
out and printed in the form of a syl- 
labus, giving in detail the program to 
be followed for each hour of the three 
week’s course. This program must be 
tlexible for it is difficult to follow even 
when well laid out. The men are com- 
ing and going at all times. They are 
of all degrees of intellect and person- 
ality, for one can readily see that there 
are all classes of customers which must 
he dealt with. The period which the 
men can devote to the work also varies 
widely from one week to a couple of 
months. For instance, a new man 
must spend three weeks. A man from 
the field mav need only a week to be 
informed on all of the new develop- 
ments or a new man for some terri- 
tory such as South America may stay 
two months. 

In the beginning use is made largely 
of the experimental method of teach- 
ing either by lectures or by actual lab- 
oratory work by the men. When a man 
has measured the resistance and wat- 
tage consumption of a few lamps and 
has varied the voltage from zero to 
220 volts over a combination of car- 
bon, Gem, tantalum and Mazda lamps, 
he gets an excellent idea of the char- 
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acteristics of lamps under operating 
conditions. If he then measures the 
intensity on a plane of a lamp hung at 
different heights by means of a lumin- 
ometer he realizes what a difference the 
height of lamps makes, and he then ap- 
preciates the application of the inverse- 
square law. In addition to his experi- 
ments he learns how to use distribu- 
tion curves and what such a curve act- 
ually means. 

A series of illustrated lectures on 
sign lighting, store and window light- 
ing, street lighting, residence lighting, 
etc., gives him some idea of the use of 
lamps. By arranging a series of even- 
ing excursions in New York he can 
visit many notable installations. Oc- 
casional trips through the lamp fac- 
tories make him familiar with lamp 
manufacturing and finally a ser- 
ies of selling talks which he gives 
enables a study of his _person- 
ality, and he is advised regarding 
methods of approach, demonstration, 
closing contracts and methods of se- 
curing business. In addition to all 
these things the man is drawn into the 
company’s atmosphere by means of 
daily after-dinner club meetings in 
which he meets his superiors. 

—eo 
Water Sterilization By the Ultra-Violet 
Rays. 

Grimm and Wedert report that 
with a quartz lamp with a double 
quartz bulb for burning under water 
a light of 1,200 Hefner candles, they 
sterilized 120 gallons of comparatively 
pure water per hour, and 100 gal- 
lons of water full of bacteria. As 
might be expected, the action is only 
satisfactory with clear, colorless wat- 
er, as only such water can be thor- 
oughly penetrated by the rays. Yel- 
low peat water, for example, is not 
purified by the ultra-violet rays. The 
following is the estimate of cost 
for 50,000 hours’ work: Quartz lamp, 
$50; resistance, $11; new burners, 
$600; current, $1,100; sundries, $14. 
This gives a total of nearly $1,175 for 
sterilizing five million gallons, or at 
the rate of thirty gallons for a cent. 
The cost can be greatly reduced by 
stopping a little short of complete 
sterilization. It is said that ninety gal- 
lons can be brought to 99 per cent of 
full sterilization for a cent. Even then 
the process costs twice as much as the 
ozone treatment, and that again five 
time as much as sand filtration.—Elec- . 
trical Engineer. 
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Wireless Telegraphy from Aeroplanes. 
A preliminary series of experiments 
has been conducted in France by Cap- 
tain Brenot with an equipment for 
wireless telegraphy, supplied by the So- 
ciété Francaise Radiotélégraphique and 
fitted on a Henri Farman biplane. 

The energy is furnished by the 
Gnome motor of the aeroplane, which 
drives a special magneto and charges 
the antenna direct. By regulation of 
the antenna and the oscillator the oper- 
ator can control the length of the wave 
and the amount of energy radiated. 
The antenna consists of a bronze wire 
one millimeter in diameter, which 
passes through jointed insulating tubes 
and is unwound behind the aeroplane. 
A chisel with insulated handle enables 
the wire to be cut in case of need, as, 
for example, if at the moment of land- 
ing there is no time to wind it up. The 
Wire is about 400 feet long. In the 
course of the experiments it has been 
found possible to send messages regu- 
larly to distances of from thirty-five 
miles to nearly fifty miles. The total 
Weight of the equipment, including the 
Wire, is forty-six pounds. 

———+-»____ 

Telephone Pioneers of America. 

The Telephone Pioneers of America 
will meet at the Hotel Somerset, Bos- 
ton, Mass.. Thursday and Friday, No- 
vember 2 and 3. The Organization 
Committee consists of Henry W. Pop», 
Charles R. Truex and Thomas B. Dvo- 
little, with headquarters at 26 Cortlandt 
Street, New York City. ° 

The program for the meeting jis as 
follows: 

THURSDAY. 
Morning. 10 a. m.: Organization. 
Afternoon: Addresses by Alexander 
Graham Bell, Thomas D. Lockwood 
and others. 
Evening: Theater. 
FRIDAY. 
Morning: Visiting Main Exchange. 
Afternoon: Automobile ride, taking 
in Concord, Lexington and suburbs 
of Boston. 
Evening: Formal banquet. 

Special railroad rates may be obtained 

by application to R. H. Starrett, chair- 


man Transportation Committee, 15 Dey 


Street, New York City; and hotel 
commodations may ke secured by 


ac 
ad- 


dressing the Committee or Henry Me- 
Donald, chairman, American Telephone 
and Telegraph Company, Boston, Mass. 

All attendants are requested, if they 
have anything of telephonic, historical 
significance, to bring it with them, and 


facilities 


will be provided for exhibi- 


tion. It is estimated that the attend- 


ance will be between 200 and 300. 


The list of Pioneers registered to date 
is published below, and it will be seen 


that, by years, they are in number as 
follows: 
a 3 ee 32 
1876025 seme vn: 5 TSBA a dice somedts 33 
1 a eae ea 28 1880 <0 ue scanes 29 
ARTS oie deuwohae 39 1886. ananena. 14 
E A aes 52 SEaren ii 21 
PESO ss naene 38 SSR icc awa aaia 24 
hp ea ee 35 1889.00... seen 30 
LSS oi A 35 1890 chess cenees 21 
Total........ 439 


It will be seen that there were three 


pioneers in the telephone business 


be- 


fore the invention was patented in 1876. 
They were working on the telephone in 
1875. and were Alexander Graham Bell, 


Frank W. Harrington and Thomas 
Watson. 
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LIST OF MEMBERS OF THE PIONEER 


ASSOCIATION. 

NAME. DATE OF ENTERING SERVICE. 
Abbott, E. W. .aesesospoonsonnsesca. January, 1884 
Abbott, William Rufus ............ March 1, 1859 
Adee, Daniel M. o.65 sce 6 seek ed obs June, 1878 
Adkins, W H geo ea a ia crtcg he's a Ala dtr Rhee ea 1878 
Adler, C. H. .......... ERE 4 April 1, 1878 
Alen Ace Me a aie S208 8 ob eed February 1, 1880 
Allen, EE Sas radesttoen ican SS hs eas a ial ben WE May, 1885 
Allen, Albert: Po seisoma neda te eres August, 1890 
Avis, C oD Mas. 5 Ged Sd a wk Sesh whe ves June 30, 1890 
Badour NV Ha ieont ie eane eho May, 1884 
Bailey, Thomas B. .......... February 28, 1878 
Baker, Diis: B: “swage ces January 31, 1878 
Baker, Hugh ©. ............. October 18, 1877 
Baker,” We See aivtaccaetvenekkews SAPT 22, 1882 
Båäakërn: Po Ko eeror oa eai as Gaus EE SE 1885 
Baker Wm. H: 2 hover ened Coden ee as July, 1886 
Bangs: CR, Fae vc ess ence! November 1, 1888 
Bangs, Edward H. ............ January 9, 188§ 
Barrett, Acc Ae nie naa ea wae ahi eee Mav 1, 1883 
Barrett, John A. acaeiie wns dene keane July, 1881 
Barry; Ja- Hr hohe bonds Parti eee nes April 30, 1884 
Barton, Enos M. s.6 ie oooh en bs ha weap weed we 1876 
Bates: H. Ge anonest enesta een ain ald Seats 1884 
Rawsel, Ba ES: , Sak seh tee e ak February 6, 1878 
Baxter, M. S eE a a a A ADIT 1879 
Beamer, JameS .....ccccccccaccccces May 1, 1881 
Bediow, Fe Eo sés4e00ksin vevad e ines July 18, 1887 
Bell, Alexander Graham............6 June, 1875 
Bell, Edward W. ............... February, 1889 
Bell Not B: iouen 5. kee November 1, 1890 
Bellard, H Wee ra a E NG June, 1882 
Berliner, Emile ............00200. September, 1878 
Bender, Arthur F. ...r.esessesessrsecsesoen 1881 
OTE ONG aks: EE mace ke aa as July 1, 1889 
Berthold, Victor M. ....... September 20, 1883 
Bethell, Fs EE NE November, 1890 
Rethel- 2S UN esses E eee a a a NE AA 1888 
Betts, George E. csc ssiew ssw ays eee June 1, 1878 
Binke, Adelle. W. ..0s2e8shesiaseugees June, 1885 
Blake, Francisco 64 cs4 co. c54e Occ ¥en cena eens 1878 
Blthke@y Je To amaes nast sia eee w eed « March, 1882 
Blood, Jno. D. ...... cee ee eee September 3, 1889 
Bloodgood, F. S. 6ses 03.8 ei wee os April 14, 1880 
RBoeggeman, J. H. sess dened ce esau bes May, 1878 
Boutitlette, H. ieeeiesevisetinsa ee cee e 1879 
Bórce C: De sécedes Codie sess October 8, 1879 
Boynton, F J. oc gaeeeeata sty September, 1881 
Bradshaw, Thos. N. ...ccc cece ee cece cee eens 1884 
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NAME. DATE OF ENTERING SERVICE. 
Breckenridge, Henry W. ........... June 10, 1879 
Brennan. J Pe coreanas ren eia November, 1880 
Brown, Joseph M: -ass okana ae May 1, 1879 
Brown, N. Warren ......... November Yag, 1882 
Brown, Robert oree eb he ene Os Sh oie TOA aa 1877 
Brown, Thomas S. ...........06.. August, 1885 
Brown, Walter ................ January 1, 1888 
Brownell, C. H., eve aaa ea deg lv ant aS ayes 1879 
Buehler, M. H. ............... December 16, 1882 
Bunton, W. W. ...c.c.cccccccces October 1, 1889 
Burgess, By Me acess eecces whee: November 1, 1881 
Burleigh, Chas, B. ............... August, 1879 
Busy, W: H: Gisencyssenee Haak wok April 23, 1880 
Butler John K. ovcs ee Ses 08 ee oes bh ee be 1878 
Buttrick, F. A. “Gesecaxs ecg aw beaks August, 1879 
Bryne, C. os. s Gaadar seek ead August 1, 1879 
Cahil, John H. cs iexcce wave age ie £2 keen May 5, 1880 
Caldwell, James E. 556 boos eae ene asec May 1. 1885 
Campbell, Ac OSs T E EREE, August. 1885 
Candee, Willard L. ............... August 31, 1877 
Canfield, James F. ............... December, 1885 
Carney, M. Ja serere ra bie a E G8 July, 1879 
Carpenter, I. B. ......eposnsononannnennnneon. 1882 
Carrigan, G. H. ...sssesssssesnnse. June 30, 1879 
Carter; O: -Ha sick age ncaa tee February 1, 1884 
Carty Je Je doses easkeoe its eed aed e eee 1879 
Chambers, J. A. 42i460 0 i6 cad eaeseee can June, 1881 
Chapman, Wilson S. ........... November 1, 1879 
Childs; W. A: sees ascent onca a EEr Eri aks May, 1877 
Christie, A a E E E A E ats July 12. 1884 
Clark; E. Ai cone sa x wreck aae aea See ke April 1, 1883 
Clarke, BING: Sessa a goer Gd Deca hv Rie ed July, 1880 
Clifford, J. M. ..............00 September, 1889 
Cline, Js Ho zriedi ti slew January 1, 1889 
Cline, Robt. ......... STEELE ee ee 1888 
ClO Were D. M. oc bie ak hg aad avera tle bon CLLR 1881 
Cochran, R. B. oooh. saber cie ime fy February, 1884 
Cole, Charles D. M: eieae eds December, 1889 
Cole, Minnie E. ................ December 1, 1884 
Collins, Dennis L. ............,.. May 11, 1882 
Conn Eo We pou. ote eben taut een. August, 1879 
Conoley,. C. H. sidavec di tena cen January 9, 1889 

OOK We Ro Ara woes n ie adc March 1, 1882 
Cornish, Thomas E. ..........c. ccc cee c ee ees 1878 
Corrigan, Edward sssissewcrdcd cat's June 21, 1883 
Cottrill, B. Bewvinccceenses exes de October 10, 1886 
COX: D: Q ae Scare eet eae aden December 15, 1889 
Crawford, John ...... ccc ccc cece eee eae teen 1887 
Crenshaw, A. P. ............ September 22, 1878 
Crews, J. Wiliam 636 ec ees iam ie bana tee May, 1883 
Crouter, G&G W. ov acabeseddeduckeenen July 1, 1883 
Culbertson, J. N. ss evo ts Penn beeen April, 1878 
Cunningham, John ............ February 1, 1889 
Crh, Harry Ja Seka ates hoa ela su tene eee 1888 
Cütts,. Ae Eo db cei ast MS eee eke eas June 19, 1890 
Daboll, Frank G. .............. March 21, 1879 
Dawson, W.: Es ose sis yeei wee gala cored e ecu 1887 
Dav, Co Bs eee EO A 1884 
Delano, Frederick M. oo... . ccc cc cee cee cee 1878 
Delany, George W. ............ October 1, 1878 
De Lany, NY) War aes E ore cee October, 1887 
Dement; A. K., oceae eves en ooucak ease ook June 1, 1890 
Denver, W. a he Wu cuned ate mee wn 1877 
Depuy.. A. B. cess eseess seces Septemher, 1883 
Devonshire, Robert W. .......... August, 1877 
Dickinson, Chas. C. ......... December 20, 1882 
Dittmer, Adolph M. ............... May 14, 1888 
Dodd, AMZ aciew bbe een au eek eek November 1886 
Donohoe, Francis F. ............. June 30, 1882 
Doolittle, Charles B. ............... July, 1878 
Doolittle, Thomas B. ...........,.-. June, 1877 
Dole, JAMES! acaiise ving soos eas oe August 15, 1885 
Driver We Re kee ied crag eh eite us AADA A 1880 
Dunstan, Kenneth J. ............ October, 1877 
Durant, Charles .................4. May 1, 1888 
Dusenbury, Thomas ......... January 1, 1883 
Dwyer, T. E e T ae A cane A E ae 6 1881 
Eanes, H: O; olive ease Poet acten: 4 August 1, 1880 
Eddy Wee Bet sg ionia E ye dcy Oa e coe A 1879 
Egleston, Melville ........... ccc cc cee eee 1885 
Ehrlich, Herman 226s ghee oben heen kc 1877 
EMIS: Wee P Sal les tates ging desl earners Mav 1, 1884 
Embler -A Ho ale aS be grigcs gee ates, dee May, 1882 
Emery, Howard B. .................. June, 1889 
Ennis Us Pr, hes eves ees November 17, 1883 
Esten, We Ei- teikas insorti s ian Erenin ea 1880 
Evans, Wiliam R. ......... September 25, 1878 
Failing Co © eeirediberi i orce eeeh oe 1883 
Farnsworth, J. E. wo. ccc cc cecc cece eeccae. 1855 
Ferry, Je Me aen A E oe September 11, 1886 
Field, P. B. Bek waeeesa ps nk Sat as cow c January 21, 1880 
Pield) E. By ITs sas mciostaadaue January, 1887 
Field, Stephen D. 2.64 4 a4 G5 oes oes bisa aes 1877 
Fish, Frederick P. ........ November 26, 1881 
POVEGU D e | Ses corse aie Writers ak ope whee he 8 Od 1879 
Fitzpatrick, Thomas: P. vcsee ys ko sce wa cos 1879 
Flanagan, James H. ............ August, 1882 
Forbes, Frederick A. ............ October, 1882 
BORG Foy. or teed ety ct ee eens cts October, 1882 
Ford, Wiio Ain heoa ooo es eects aes July 1, 1884 
Foster, Geor: Woe Ed Sud owns March, 1882 
Fraser, Os Re hated Sate ae sett atten eek May 10, 1889 
Freedy, R. L. toiceeren es vee euian October 1, 1881 
Fuller, "Charles We nda eed eu atie E May 1, 1886 

1889 


Fullerton, D. P. oie eee os xe les December, 
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NAME. DATE OF ENTERING SERVICE. 
Gallagher, A. Œ rosies EEE April, 1879 
Gannon, Mary J. ...ssesssesssessessessees> 1883 
Gardner, C. E. wo. eee ee ee eee eee October, 1879 
Garvey, W. J. assesses September 1, 1880 
Gately, Joseph A. ..... SREE EIA June 26, 1889 
Gates, ŒC. A. ssaesanssssssseo February 7, 1885 
Gentry, W. T. ..aasesassssoesseseeseereoe. 1879 
Ghegan, John J. ou... eee e ee eeeee enn eee 1877 
Gibbs, D. R. .......-.6-. ge rea ee ere May, 1888 
Gibson, J. W. 2... cceceeeeee November 27, 1882 
Gillespie, James W. .....-.+-e-- June 92, 1883 
Glidden, Charles J. .....cceeeeeces May 8, 1877 
Good, W. E E E E E E ay, 1880 
Graham, Willard ....sssessessssosess May, 1883 
Grant, Charles iiss. Grader aturaliatarace aces emery 26, 1883 
Green, Arthur B. ......-. ee re ere 1889 
Greer, Samuel mist seni a EE August, 1890 
Griffin. Fe W ac ikweibe ees Soares December, 1887 
Gruber, Adolph A. pe thw ace Sea ` December 16, 1887 
Gurnee, E. Alonzo ..seessssesesoseso ay, 1885 
Hall; Charles E. ...sessssesssssee April 1, 1884 
Hall, Edward J. ee reer November, 1878 
Hall, Laura M. ...ssssssesese September, 1885 
Hanchett, W: D. 4 teeeiws sa ees inh eae LOO 
Harrington, Frank W. EEIE E AE EA 875 


Hathaway, J. F. 


Hayes, Hammond V. 
Hays, W. S. . 


al oie EO NN O EE July 15, 1888 


E EAE January L; 1881 
Heep, W. G. nessesossosess November 12, 1885 
Helsher, Louis H. .....-.-.+8- December 3, 1879 
Henderscn, J Soret iors ea hae ees June 11, 1883 
Hennigh, "Minnie M. Be dct eatine ns welees 1882 
Herzig, Andrew H. ........... October 19, 1884 
Hibbard, Angus S. ......c.e--e recone July, 1881 
Higgins, P. Kerr ...........6-. September, 1881 
Hoffman, Miss Sue ....... PEA March 4, 1884 
Holcomb, Alfred E. ....ssesessosessesesses 1890 
Holmes, ©. T. -winat een een esate esos May, 1877 
Hoover, Robert B. ht eran eae Joh, a April 1, 1881 
Hoppins, Wa) hoch ieee whee ens March, 1888 
Houston, Francis A. ..essesssesses March, 1885 
Howard, Charles T. ...... ...January 16, 1880 
Howarth, Walter S. ......... February 11, 1884 
Hovt, G. W ennau ea hts ....January, 1883 
Hubbard, Charles Eustis ........ August, 1877 
Huebner, S. E NG ths aR eRe ote Le Alla ck ca vba cia af 1882 
Huidekoper, H. S. ......0.00e January 1, 1886 
Hume, Leland ...scssse. .....October 16, 1885 
Huntington, WG: E N E July 1, 1882 
Hussey, E, A. wees ce ccc eceeecnee April 25, 1887 
Hutt, W. Ci de swwceseeriees November 25, 1883 
Hutton, N. H. .ewcscccescacccces ee 1885 
Hyde, Henry D. ....cccc eee e eee e rere neces 1879 
Hyde, W. H. .....-.... eaalwey December 20, 1883 
Ingalls. S. C. cas n ses een castaws December, 1886 
Ingram, Miss Bessie .........-.- August 15, 1889 
Ingram, Thomas L. .........February 2, 1881 


Ives, A. W. ... 
Jackson, W. A. 
Jacobs, P, O. 


(Er E E E E E E E E E a a E 


..February, 1884 
cigs e eaten odes October 1, 1877 


Sire E ‘September, 1890 
Jacobs, W. J. C. cece cece cere ere eens ay, 1884 
Janke, C. A. ....- re er ee re July 10, 1880 
Johnson, We Wee ies eres ...June 10, 1884 
Joyce, Martin J. wccccecceeceees November, 1877 
Kaiser, Barney A. .....- Brenan October 17, 1885 
Kearns, John ....cecccencncnes September, 1879 
Keech, T. J. aseessa’ mea a AR April 1, 1881 
Keenan, W. J. cece cece cece eee erect tee anees 1879 
Kelleher, Charles F, .....seeceeees October, 1878 
Keller, Jasper N. co.cc ec cee eee teen eer e cece 1879 
Kennedy, James A. ....eceeeeee cece: July, 1884 
Kesterton, NV o S E September, 1890 
Kevs, Miss Betty E. .......es eee: ay 1, 1882 
Kilbourne, W. H. ...eeeeenee November 1, 1879 
Kinnard, L. H. ...-ee ees Erara Ea June, 1888 
Kinsman, F. E. wc cece ee ee eee eee rer crete eens 1876 
Knetzer, John E. ..... cece eee January 1, 1890 
Knight, Frank B. oo. eee ee ee eee sees May, 1880 
Korty, L. H. seess.’ EE November, 1877 
Kraft, Hermann .s.essoessesssesesee October, 1885 
Ladd, J. W. cece ewww ee eene UES E E 1878 
Lane, M. J, cece cee te eee eee e cere t ere nes 1RS5 
Larned, E ONT E ere re ae July 1, 1890 
Lewis, Frederick P. ...-cceee eres teense July, 1882 
Leverett, George V. sessao AEE February, 1886 
Liesinger, Theodore L. .....-- December 1, 1887 
Lillie, Edward E. ... ETE PE E Apri 187 
Tillie, N. W. ccc cece ee ee eee ees October R, 1877 
Litton, R. N. cece cece eee (a REAR ES April, 1880 
TAOVA, RB. FE. cece cece cence cere renee ee ee rece 1883 
Lockwood., Thos. D. cece cence eee eee eens 1578 
Lohmes, Hardy T. ......ee. Ce Meee ees April, 1883 
Tong, mhos FE ns Gk be we ee ee ee ee ee 1882 
Longley, Masons Wa Aelwcus September, 1881 
Lyon, E. ss gt aa toss pt aie Seas ea Wace es October, 1880 
Leone, J. WW ussite eg ade wa RR E E Mie August, 1889 
Mahben, J. G. ..ccceceesvcanes February 27, 1Xs8 
MacCrellish, aN ee February 1, ssl 
Macdonald. J. Bec. e eee eee nee March 12, 1888 
Mackenzie, Gaal’ I asthe ne aes April 1, 1879 
Madden, L. A. ccc cece ree ene eB BLK Me aN i 6s 18X8 
Maiden, Wm., J... c cece eee neces October, 1&82 
Manson, George T. sesssssesoes December 7, 1879 
Many, AVgUSIUS Coe ee eee ee eee February |, 1882 
Marriott, S. H. cece eee eee ees August 12, 1889 
Marshall, H. P. se.. PS July 27, 1855 
Martin, J. Je cece ee ee eens EE AE April 1878 
Martin, T. Cammerford ....esessosessessree> I87R 
Martin, William DA severed Geet June 15, 1883 
Mason, F. C. cece cece eee reece eeeee October, 18T 
Maynard, Geno, Qe 1svh 
McAdoo, J. De occ rece eee eee January, 15855 
MeCabe, J. Albert co.cc cc evens February 15859 
MeCluer, CF 6 aac ee Te re re rar 1876 
WeComas, Re OTS. @itawhehawes September 1, 1si8 
McCoy, Edwin Vos techn eee E wees te aa 
ALeCov, i: a K sp apa ap ants AEE EAS EA ark aad eae 
A ONN As. wee ee ee rere ee ee aa 
e Harry G. naese ere ee July 1, 1889 
"tharlas W., cscceceee crore May, IS79 

McDaniel, Charle . E dent 
Me Donald, Henry seses wees November 27, 1850 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


NAME. DATE OF ENTERING SERVICE. 
McDonough, F. J. assssosssnasensessores.o 1881 
McDonough, canes Pe PE eae ee ee eee 1886 
McElligott, E. ..ssasosassosssre. August 1, 1887 
McFarland, G. E. ..........6. ia Ra ake eee 1880 
McFarlane, Lewis B. .............-. July, 1879 
McLellan, Alexander ..........cccceee cece’ 1879 
McLeod, John D. wc... eee ec eee eens 1886 
McLoughlin, W. J. ww... cece cece ce eee May, 1882 
McMeen, s’ E E E EEA January, 1885 
McQuarrie, J. Le sesse CEE EI ETES uly, 1882 
Meany, Edward P. ............0008: July 1, 1886 
Mehaffey, Ja H nerse saai September, 1878 
Mellen, À. A R rae E A E a January, 1883 
Menzies, nr PE le E E E E TA 1881 
Meyers, S. EE EA E aeantess March, 1884 
Milburn. T. Ww. ana aE E me Er A January, 1882 
Miller, Norton ........ Sia ae ieee key September, 1884 
Milne, Die ao wey aw ROR a EA aonb 1879 
Milton; W. B. ..sssssesssseseoreerse July 1887 
Moody, John F. ......... EREE October 7 1889 
Moore, R, A. ..cscccusevecss December 15, 1889 
Moran, James T. .........--.0- September, 1884 
Moran, Jna. M. seses’ EEEE .. August 6, 1879 
Morgan, Richard J. ............ August 1, 1890 
Morgan, Wiliam J., Jr. ........ April 20, 1890 
Morris, S$. ......+e.4. E @asicn: Sob CR June, 1887 
Mosiey, Chas. E. ...esssasesessses. April 1, 1889 
Murphy, D. J. esssesssassossso. January, 1881 
Murphy, B. L. caciwasaenwe cs September 5, 1885 
Murphy, J. O. xsd enc eee nn eres EENET June, 1877 
Murphy, John F. ...... EEE, April, 1880 
Nelson, Frank G. ....sosasoses September 1, 1R88 
Weshit,.. T- wes Wha othe eneen ald aoe March, 1880 
Newton, Walter R. ..........2.2.- June 10, 1890 
Nicholson, Chas. A....ce ee cee eee November, 1879 
Nicholson, We Wi mecit aa eee Satie January, 1881 
Noyes, ) E cumeaces November, 1880 
O’Brien, Richard ...ccccccccccscececccetees 1877 
O'Brien, P. W. ih awksn sewed aad ease ROW Gers 1880 
O’Hea, J. F. > EE T E December 18, 1889 
Olheiser, WWW ook ce See bia DERG Deedee Ce 1884 
Oliver By Al casedeieaee a bain ae October 13, 1883 
O'Rourke, John ...... ccc ce eee eens January, 1881 
Overbeck, Frances ...........05.. May 19, 1883 
Ovitt. C Tenete Se 668 Rb ase en Ba goa eae eee 1883 
Owens, Archibald A. ........... February, 1889 
Paynter, W. Dives veda weve excels s January 1, 1879 
Peatyv, John ©. —-2eers eer Vea Shee eee savs 1881 
Peckham, Fenner H. ............ July 13, 1883 
Perkins, Wa B Selig wees athe te December 5, 1887 
Phillips: A. D. ivetews taeetae ecaeee-tiod uly, 1881 
Pickernell, F. A. co.cc ccc ccc ce eee ee 1Rk6 
Pierce, George W. ........ 0006: February 5, 1880 
Pigott, Thomas F. ............ February 1, 1880 
Pitman, Charles W. ......c cece eee March, 1884 
Pittman, Edward Y. ....... resse... DUNE, 1879 
Platt. “Gy P= arean wicen siete sete July 1, 1890 
Pond, George 9. ........... September 1, 1883 
Pope, Henry W. ...... ee ee rae 1877 
Powell, Frank .........000. ‘September 1. 1890 
Powell, T. L. ....... T .Februarv 14, 1884 
Price, Charles W. ..... Dee.. December, 1882 
Raup, Ke euesan eae ede wkd aes October, 1880 
Ras... M- D: cde eee Ges March 10, 1884 
Reilly, Peter a ene iis WES April, 1887 
Revnolâs, P. G. vcdse we adg ened s Sa July 22, 1881 
Richards, WV at, Clas: ae eid Set A cae eat E E EE 187! 
Robb, James ....... EEA, October 26, 1888 
Roberts, A, Po stisne sretan November, 1880 
Rogers, E. B. sanwaw ee ied ies September 1, 1887 
Rolfe, Charles A. wo. ce eee eee eee March, 1877 
Root. Charles M. cacakass. wees eed cede Tanuarv, 1879 
Ross, Frank C. ............. December 17, 1880 
Ryvan, Isabela B. ............-. February. 1882 
Salt A as oes ed aa Patel oa eae July 7, 1881 
Sapp, Wy is eee os eh ars September 3, 1883 
Schoch, JACON a erer EEEE CEN April 15, 1889 
Schultz. Flic alge: sd utara ca wiettg etait December 26, 1878 
Scribner, ©. EB. ..isssssosessoresesssoseseno 1877 
Seelye Gi Gy -cuekeeciouetenas November 15, 1881 
Sherwin, Thomas ..esssessososesso.. March, 1883 
Sherwood. B. FP. aessessasueesases.s June 10, 1879 
Silvers, Olye sa urare anea e a June 21, 1889 
Simpson, F. C. avs bse ouwasese cd Sentember, 1890 
PSO be Cas Be ew ara twee ia MNS aa January, 1880 
Skolsky, Phillip DOOD esis 5:5 Gteey Kae peel Sie teas 1882 
Stoa, Wa D, ce Va see eta eed teei nk eek July, 1880 
Smith, Pie Coe aad alse aa r E December, 1879 
Smith, Alonzo W. ...... cece ee eee es March 16, 1880 
Smith, Charles H. wo... cece ewe ee October, 1890 
Smith, Chauncey ...........000008. October, 1888 
Smith Ge Be rremana re bocce April 21, 1889 
Smith, Fimor A. ..... ee ere ree January, 1882 
Smith, Frank E. ........... November 1, 1881 
Smith, Sidney H. ............ September, 1880 
Smith, S. Fred .......... Sahara te aoe March 7, 1881 
Snelling, H. errean E e e amie Reames a Reel eke 1885 
Snook, Stephen D. ...... cece ee eee eee May, 1889 
Soderstrom, John ............ November 1, 1889 
POMMErSs, He wav weed aed elena September, 1887 
Spencer, P. ve heuer ead ORE ewes August, 1884 
Sperrv, Walter N. ........... November 1, 1880 
Stanford, Joseph D. ........... November, 1879 
Starrett Re H: via tesa dein we eae October 15, 1888 
Starrett, S. H. assasasesessssson. August 1, 1887 
Stedman, W. H. eae ei nw i owas October 7, 1882 
Stearns, J. NV eva aes aa ow new ble ance wea March, 1879 
Stitt, a I RR ded So E E T E N A TA May 1, 1883 
Stone A Cro rae ay ae ca EEAO eN Ri October 1, 1881 
Storke: HM. Di 9 e344 essa wake eee vine Tune, 1879 
Stront Harry woane sd Siete asta aoe et Ss Tuly 11, 1Ss87 
Sunny, Bernard E. .............. March i 1879 
PN ON ge eea eaa a EE e EE aA June 1, 1887 
Taylor, Edgar Je Seseera ars Gace oe ces 1884 
Tavlor, Wiliam F. o.......0....0. Tune 10, 1888 
HAVER “H Bo “ak ee ariunay age ost January, 1851 
Thomas, M., F. ....... ccc eeecee. February, 1879 
Thomyson, A. K. easar’ ee es er ee ee 1878 
Thompson, George K. ..........5. May 15, 1882 
AG OMRON. Ma WAY aseeseen: ne wine May 20, 1889 
Throop; Te abe caren wae andiewde.piewteaes March 1, 1881 
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M aaia DATE OF ENTERING SERVICE. 
oomey, Florence T. .............. April 4, 189 
Truex, Charles R.............05- September 1879 
Truex, William a ere rer ree October, 1888 
Tulloch, G. E July, 1887 
Tuttle, "Alonzo Wc fe etia ce ees a Bee July 25, 1885 
Uhrig, Frederick B. ............. October, 1881 
Vail, J. Cummnigs ..............008- ‘June, 1880 
Vall, Theo N. ii nak oa you decina haves ened 1878 
Vaille, Frederick O. ........... November, 1878 
Vaille. Howard T. .......... December 26. 182 
Vaughn, W. W. fae ere keel ee bi eee ev bae 1884 
Van Buren, George M. .....ccececeeececees 1884 
Vance, Henry C. 4 sic pees iu dew dea ee es kaaeass 1888 
Wadland, Thomas H. ........... November, 1878 
Wainman, C. P. ccc. cece cccc cece ececeeeces 1877 
Walker, Clement E dare EEE July 15, 1890 
Wallace, Geo. Y. ...... aida A E N wun a Cee 1883 
Warner, Frank E.............. December 1, 1879 
Warth, N. G. .essssssenssseseseso January, 1880 
Wass, James K. .....asssessssosossssnseeses 1886 
Watson, aids ean hott Sa enta a alee ae A e 1581 
Watson, Thomas A. ..ssssssssesssseeo June, 1875 
Weaver, W- H. M. eoa ne r a a ea ees 1887 
Welch, J. J erisera eT Sa ewe eS Sas 1888 
Westbrook, W. T. ..ccccceccceesccces April. 1878 
Whalen, A a ama ee ees EN January 1, 1882 
Wilde, Charles E. .......... November 13, 1884 
Wilder, H. W. ... OA E A E MRLs 1881 
Wiley, J. R. .esssssessosesssoncesseveseessen. 1878 
Wiley, George L....... a E A E SG Aa ss 1877 
Willard, Edmund 9. ......e-eceeeee .May, 1879 
Wilson, Charles H. ous. cece cece ene ecco ees 1877 
Wilson, D. Leet ..... ee Wate January 8, 1880 
Wilson, Eugene M., ....-cceeeeveeees May 17, 187 
Wilson, J. W. eseneseseroseosess August 1, 1885 
Wilt, George P. assissesecssseeee July 19, 1886 
Woelk, Edward A......... ids fh sabe ... June, 1878 
Wood, F. G. .serseseroeseesoseseevsoeveeres 1877 
Woolverton, WH wivecinws tia raes lec Shae ae 187 
Wright, R. L. ccc eee eee eee eee ara dcante May 1, 1884 
Wright. A o tren aren mre a ..... July 1, 1890 
Wright, Walter A......-.656- errr ee 1888 
Yensen, P. ...sssesseresesereesoees January, 1884 
Yost, C. E. ccc cece cece erence nec eneee August, 1889 


Since this movement was inaugurat- 
ed, in the present vear, there have been 


four deaths, as follows: 


Henry M. Watson, April, 21 (1878). 
Frederick A. Allen, June 19 (1878). 
William N. Eastabrook, June 30 (1879). 
William Dunlap Sargent, August 10 (1876). 


——___~>--o—_——_ 
Wireless System for the Philippine 
Islands. 

The Joint Wireless Board, consisting 
of Secretary C. B. Elliott and several 
army and navy officers, has made & 
lengthy report in which it recommends 
that a complete system of wireless te- 
legraph be installed in the Philippine 
Islands for the use of the civil govern- 
ment and the army and navy. The re- 
port calls for thirteen principal sta- 
tions, beginning with Baian Island 
north of Luzon and extending to Jolo 
on the south. Also fourteen intermedi- 
ate and low-power stations are recom- 
mended. The estimated cost of instal- 
lation is $300,000, of which amount it is 
urged that Congress on behalf of the 
army and navy appropriate £165,000, 
the insular government to provide the 


remainder. 


———_—__-»>~- oe 


Wireless in Africa. 

Italy is connecting itself with its 
African colonies by means of wireless. 
Wireless stations already exist at Mas- 
sowah and Mogadiscio, which bring 
the two colonies into communication. 
A big installation is to be made at 
Coltano near Pisa, which will commun- 
icate with Massowah. The distance 
from Coltano to Masowah, is 2,500 
miles. The distance between Massowah 
and Mogadiscio is 1,120 miles. 
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THE APPLICATIONS OF ELEC- 
TRICITY IN THE METALLUR- 
GICAL INDUSTRY OF ITALY.: 


BY R. CATANI. 


The development of the use of elec- 
tricity in recent years has greatly ben- 
efited the metallurgical industry in 
many ways, aS a means for driving 
the auxiliary machinery of metallurgi- 
cal apparatus, blast furnaces and mix- 
ers, the hoisting and transport of raw 
and finished materials, and the driv- 
ing of rolling mills. The last and most 
important development, however, is 
that of furnaces dependent for their 
heat, upon the thermal effects of the 
electric current. The Italian metallur- 
gical industry has also largely bene- 
fited by the introduction of electric en- 
ergy, but it is proposed to confine this 
report mainly to an account of the fur- 
naces and electric processes applied in 
Italy to metallurgical production. 
PRODUCTION OF STEEL OR IRON IN THE 

ELECTRIC FURNACE. 

In Italy steel is manufactured in the 
electrice furnace either direct from 
ores or from iron products, and, indeed. 
the first experiments in the direct pro- 
duction of steel from ore in the elec- 
tric furnace were made at Rome by 
Stassano in 1898. 

The problem of the direct reduction 
of steel from the ore presents difficul- 
ties of such a kind as to deter many 
metallurgists, however well skilled, 
from attempting to solve it. The nu- 
merous experiments carried out last 
century in the endeavor to attain this 
object, using fuel from coal, met with 
no success on a commercial seale. On 
the other hand the results of a few 
years’ trial with the electric furnace 
have surpassed expectation, and it may 
be affirmed with certainty that, in due 
time, by the aid of the electric furnace, 
the problem of producig steel by a di- 
rect process on a commercial scale will 
have been overcome. Nevertheless, the 
experiments of the last century cleared 
up several essential points which have 


1 Abstract of a paper presented before the 
Iron and Steel per prese le 
tober b, 19117” -Metitute at London, Eng., Oc 
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assisted greatly in the further devel- 
opment of the process. In Stassano’s 
experiments at Rome the charge was 
prepared in the same manner as in pre- 
vious attempts to effect the direct re- 
duction of ore with fuel from coal. 
The material was first crushed, pressed 
into briquettes with tar, and finally 
treated in the electric furnace. Recent 
trials have shown, however, that in the 
electric furnace it is equally easy to 
treat the ore whether in a fine state or 
in lumps, and hence it is possible to 
dispense with the preparation of the 
raw material, which forms a not incon- 
siderable item in the first cost of the 
steel. The early experiments of Stas- 
sano, as stated by him in 1902, led to 
no practical results for the reason that 
he adhered too closely to blast-furnace 
practice, both in regard to the shape 
of the furnace and the process itself. 
In fact, the first furnace used at Rome 
in 1898 to 1899 was a shaft furnace 
in which, instead of having tuyeres for 
blowing, electrodes were provided for 
conducting electric current. As to the 
method of smelting, Stassano arrested 
the ore by means of a grating at a 
distance of about twenty centimeters 
above the electric arcs. The experi- 
mental furnace afterwards put up at 
Darfo did not differ very materially 
from that at Rome, nor were the re- 
sults much better than those previous- 
ly obtained. 

Stassano finally adopted a furnace 
of the hearth type; the principal char- 
acteristics were that it was roofed 
over, and long electric ares played be- 
tween the mass of the charge and the 
arch of the furnace. The ares swept 
the surface of the slag without passing 
through it; the heat, therefore, was 
not imparted direct by the contact 
with the slag or the molten mass, but 
passed indirectly into the bath by ra- 
diation. The electrodes had a high 
density, and were held in water-cooled 
supports. The furnace was completely 
closed in, and provision was made for 
collecting and carrying off the gases 
evolved during the process. 

Some Stassano furnaces are fixed, 
others can be rotated. In some the 
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only rotary movement is that of tilt- 
ing towards the side of the tapping 
hole so as to facilitate tapping. Others 
ean be rotated on their vertical axis 
so as to stir the bath. Single-phase 
current with one or more pairs of elec- 
trodes or three-phase current can be 
used. Stassano’s experiments for the 
direct production of steel by means of 
his electric furnace may be divided into 
two groups, namely, those performed 
during the years 1898 to 1902, the re- 
sults of which were published in the 
Rivista di Artiglieria e Genio. March, 
1902, and those which were published 
in 1908 in the Giornale del Genio C'i- 
vile. 

With the electric furnace the gen- 
eral practice is to use pig iron for the 
production of iron and steel in the same 
manner as in the ordinary type of fur- 
nace, in which case the material can 
be charged into the furnace in either 
the liquid or the solid state. The con- 
sumption of electric energy diminishes 
rapidly the greater the amount of heat 
stored in the materials when charged, 
and the greater the degree of the pur- 
ity of these. Table I shows the approx- 
imate power consumption in certain 
eases taken from actual practice. 
TABLE I.—Kilowatt-hours necessary for the 

production of a ton of steel (Rodenhauser- 


Schoenawa Furnace). 
Kilowatt-hours. 


From cold pig fron......... ccc ce ee 1500 

From liquid pig iron ...........-.0.0. 1100 to 1200 
From cold pig iron and cold scrap... 900 to 1300 
From liquid pig iron and cold scrap.. 600 to 1000 
From cold scrap 6 i065 see ccieeeeones 300 to 900 


Kilowatt-hours. 
Bice of crucible quality from Hqu 


seer se O O eee eee ete e eee eee eee e ees 


In general, where electric energy is 
costly, it is convenient to refine only 
liquid charges in the electric furnace, 
but steelworks are not always in the 
neighborhood of electric power sta- 
tions of sufficient capacity to supply 
energy at reasonable prices. In that 
case it is necessary to melt solid 
charges in the furnace. The raw ma- 
terials consist generally of pig iron, 
scrap, ore and additions. 

The first installation in Italy was 
that of Stassano at the Royal Artillery 
Works at Turin, established by the 
Italian Ministry of War. That furnace 
has been in operation since 1903, and 
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is of 200 horsepower. Subsequently 
there was formed in Italy the Stassano 
Electric Furnace Company, which es- 
tablished an electric steelworks at Tu- 
rin. The electrical characteristics and 


the number of these furnaces were as 
follows: 


No. of 


Horse- Kind of 
Furnaces, 
») 


power. Current. Volts. 

100 Single-phase 75 
2 200 Three-phase 100 900 
2 1000 Three-phase 150 2700 


Three-phase current at 21,500 volts 
was supplied by the Societa Anonima 
Elettricita Alta Italia, and this was 
stepped down by special transformers 
to 75, 100, and 150 volts for the fur- 
naces of 100, 200, and 1,000 horsepow- 
er, respectively. The single-phase fur- 
naces of 100 horsepower were shunted 
on a single-phase circuit. The current 
supplied by the above-mentioned com- 
pany to the furnaces amounted to 
about 350 kilowatts from December to 
March, and to 800 kilowatts from 
March to December, while the total 
power of the furnaces was 2,600 horse- 
power or 1,910 kilowatts, as may be 
calculated from the foregoing data. 
The Turin works of the Stassano Elec- 
tric Furnace Company manufactured 
chiefly parts of railway carriages and 
wagons, and of automobiles. The Stas- 
sano Thermo-Electric Furnace Compa- 
ny went into liquidation in 1909, and 
some of the electric furnaces of the 
Turin plant have been transferred to 
the works of the ‘‘Elba’’ Company at 
Portoferraio and some to the Milan 
Steel Works. 

The Stassano furnace installed at 
Portoferraio now operates with cold 
charges, but it is probable that as the 
company has available liquid pig iron 
and Bessemer steel, it will soon adopt 
liquid charging for the production of 
high-quality steel. The installation at 
Milan is not yet in operation. 

Heroult furnaces are installed in 
Italy at the works of the Mannesmann 
Tube Company, formed by the amalga- 
mation of the Mannesmann Tube 
Works at Dusseldorf and of the Metal- 
lurgical Company of Rome. The works 
are situated at Dalmine in the district 
of Sabbro, 


Amperes. 
1000 


Province of Bergamo. 
Three-phase current is delivered at the 
central station at 12,000 volts, where 
it is transformed to 550 volts. There 
are two furnaces in which open-hearth 
steel serap is melted, and both furnaces 
are in operation at the present time. 

One Girod furnace is in course of 
eonstruction at the steelworks at Cor- 
nigliano Ligure of the Giovanni An- 
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saldo Company. The furnace is three- 
phase of 350 kilowatts at fifty cycles, 
with a capacity of 4 to 5 tons. The 
material is charged cold, the maximum 
potential between phases being seventy 
volts. The furnace will shortly be put 
into operation, and is intended for the 
manufacture of special steels only. It 
ean also be operated with liquid 
charges, in which case the production 
will be increased by about 40 to 50 
per cent. 

Electric steel furnaces may be 
charged either with liquid pig or with 
steel produced in the converter or 
open-hearth, and either the acid or ba- 
sic process may be employed. Where 
steel from the converter or open-hearth 
furnace is charged, a simple refining 
operation alone is required, and the 
improved quality, and particularly the 
increased resistance to shock, of the 
electric steel appears to be due to the 
much lower percentage of occluded gas 
in that material as compared with the 
gas contained in ordinary steel, the 
commercial composition being the same 
in both cases. 

The first furnace which was operat- 
ed with liquid charges in Italy was the 
Kjellin furnace installed at the works 
of the Giovanni Andrea Gregorini 
Steel & Tron Foundry Company at 
Castro on Lake Iseo. At first eold 
serap was used, but it is now working 
on liquid steel taken from a four-ton 
open-hearth furnace, which supplies to 
the electric furnace 1,400 kilogrammes 


of metal of the following composition 
at each heat :— 
Carbon 


Silicon Sulphur 
per cent. per cent. per cent, 
0.08 to 0.10 0.03 to 0.05 0.010 to 0.020 
Phosphorus Manganese 
per cent. per cent, 
0.008 to 0.015 0.18 to 0.35 


The final product contained :— 


Carbon Silicon Manganese 
per cent. per cent. per cent. 
0.60 0.25 


25 0.12 
The reearburisation was effected by 


Adding pig iron, and since the furnace 
is tapped every two and one-half hours, 
yielding at each heat 1,400 kilogrammes 
of steel, the dally production, figuring 
in the added pig iron, amounts to about 
fifteen tons. 

The steels produced, whether of a 
very soft quality or hard, are very 
maiieable notwithstanding when the 
manganese is quite low. Thev are even 


malleable with the following extreme 
eompositions :— 


Per Cent. 
Carham saneren ee  O ee aA ees Sad OUT to 0.68 
SAD Sas earch al teu od Bod ang Seow eae als 015 to 0,10 
STE aosa e Weed oh ible le aera cd WMOLS to 0.007 
PHOSHNGPNS A eee se bs oe hat ea Gk ae 2 Onos to 0.008 
AEE a A A EA E E EEE 06 to 0.08 


The Kjellin furnace of the Gregorini 
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Company is a simple induction furnace 
taking 300 kilowatts. It is supplied 
with single-phase current at twenty- 
five cycles, and has a power-factor of 
0.59 when the charge is two tons. 
When working on cold charges the pro- 
duction is about ten tons daily, the en- 
ergy consumption in that case being 
690 kilowatt-hours per ton of steel pro- 
duced. The patent furnace lining of. 
the Poldihiitte is used, which lasts for 
about 120 heats, during the first eighty 
of which exceptionally rapid working 
is possible. High-speed steel can be 
manufactured in this furnace contain- 
ing several per cent of tungsten and of 
chromium. 

PRODUCTION OF PIG IRON IN THE ELECTRIC 

FURNACE. 

In Italy experiments have been car- 
ried out by Carcano for the production 
of pig iron from the residues of the 
pyrites which abound in that country. 
The pyrites residues can always be 
used in the blast furnace but thorough 
purifying and enrichment, as well as 
agglomeration by special processes are 
necessary to prepare them for treat- 
ment in the blast furnace. The chemi- 
cal composition of the natural pyrites 
residues varies considerably, but what 
chiefly differentiates it from ordinary 
iron ore is its high sulphur percentage, 
often exceeding four per cent. 

The pyrites residues treated by Car- 
cano in the electric furnace had the fol- 
lowing composition : 


Per Cent. Per Cent. Per Cent. Per Cent. 
Silicon .... 8.0 J 9.10 


12.25 ree 
Iron .......56.9 47.0 52.0 69.3 
Aluminum.. 9.30 18.80 12.30 6.9 
Sulphur ... 2.01 2.65 4.25 2.01 


The residues were charged in their 
natural powdery condition, and it was 
endeavored to work with the most ba- 
sic slag possible, preferably with a mul- 
tiple base and with a certain percent- 
age of manganese, so as to ensure that 
the slag had a sufficiently strong de- 
sulphurizing effect. The necessity of 
highly basic slag has been much dis- 
cussed when it is desired to obtain a 
very energetic desulphurizing action, 
but, generally, manganese 1s found to 
have a sufficiently desulphurizing influ- 
ence. This was also evident in the ex- 
periments under consideration, as may 
be seen from the following chemical 
determinations made on the raw mate- 


rial and on the pig iron produced un- 
der these conditions: 


Per Per Per Per Per 

cent. cent. cent. cent. cent. 

Manganese ....-. Q55N8 NATIE 12s 214 2a. 
Sulphur «2.2 .eses W146 Ol us) 0.045 0.026 


The production of pig tron amounted 
to something under 100 tons, and the 
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quality of the product may be judged’ 


from the following analyses: 
Sulphur. Phosphorus. Manganese, Silicon. 


Per Cent. Per Cent. Per Cent. Per Cent. 
0.046 0.063 2.23 8 
0.058 0.075 2.17 4.46 
0.015. 0.073 2.26 6.70 
0.026 0.016 2.54 5.70 carbon=1 
Ferro-alloys. 
0.015 0.060 11.25 3.30 
0.060 13.66 8.90 


ries of analyses the carbon amounted to 
only one per cent, while the manganese 
and silicon were much higher. The ma- 
terial might be classed as a special kind 
of steel, rather than as a pig iron. In 
these trials various types of electric 
furnace of different powers were used. 
The first furnace was 180 horsepower, 
while that tried in 1908, which Car- 
cano found to give the most favorable 
results, was of a capacity varying from 
200 to 300 horsepower. It was a closed 
furnace with neutral hearth supplied 
with single-phase or three-phase cur- 
rent with automatic charging, and with 
recovery of the carbon monoxide 
evolved during the reactions. That gas 
was used for the purpose of prevent- 
ing deoxidation of the pyrites residues. 
The energy consumption per ton of pig 
produced averaged 2,100 kilowatt- 
hours in a furnace of 180 kilowatts and 
using pyrites residues containing 50 to 
59 per cent of iron in the form of fer- 
rous oxide. The lower ends of the ver- 
tical electrodes rested on the slag, so 
that the furnace worked as a surface- 
resistance furnace and the slag was of 
very high temperature, much above 
that of the bath. By this means it was 
possible to obtain highly fluid slags 
sufficiently basic in character, which 
accounts for the ability to desulphur- 
ize sufficiently when using materials 
containing so high a proportion of sul- 
phur. 
| As regards the economie aspect of 
the process, data are unforunately lack- 
ing regarding electrode consumption, 
charges for cooling water, refractory 
material for lining, and labor, to make 
it possible to present a practical esti- 
mate. There is to be taken into ac- 
count besides, the cost of raw mate- 
rial and of transport, the pyrites, at 
least in Italy, being generally situated 
at a considerable distance from the re- 
gions where water power is plentiful. 
On the other hand, the districts abound- 
ing in water power are far from the 
markets for metallurgical products and 
from the seaports. 
FERRO-ALLOYS. 

The chief metallurgical products 

manufactured in the electric furnace in 


large quantities are ferro-alloys. Some, 
such as ferro-manganese and ferro-sili- 
con low in silicon, were already known 
before the introduction of electric 
smelting, but with the electrice furnace 
it is possible to produce alloys with a 
carbon content very much lower than 
that obtainable when smelting these al- 
loys in the blast furnace. The produc- 
tion of alloys such as high grade ferro- 
silicon, ferro-chromium, ferro-tungsten 
is only practicable in the electric fur- 
nace, and these are manufactured 
either from the ores of the respective 
metals or direct from the metals them- 
selves or from the metals and ores to- 
gether. The only ferro-alloy electri- 
cally manufactured in Italy on an im- 
portant scale is that of ferro-silicon, 
of which 628 tons were made in 1909. 
As already stated, Mr. Carcano has 


_obtained a kind of spiegel and silico- 


spiegel using pyrites residues. The au- 
thor of the present paper has made 
some experiments for the purpose of 
studying the economic possibility, un- 
der certain given conditions, of pro- 
ducing ferro-silicon by smelting, in the 
electric furnace, silicates of iron or 
iron ores too highly siliceous for treat- 
ment in the blast furnace, also cast or 
pig iron that has been rejected on ac- 
count of its high sulphur or phosphor- 
us contents. The electric furnace used 
for the experiments was one of those 
specially modified by the author, the 
special characteristics of which are the 
absence of any kind of flexible conduc- 
tor, a minimum quantity of current 
passing through the conductors and, 
above all, through the electrodes, a 
minimum space taken up by the con- 
ductors, and confinement of water cool- 
ing to those parts of the furnace above 
the plane of the electric ares. As a 
result of careful attention to these de- 
tails the furnaces, which have also 
been used, with suitable modifications, 
for the manufacture of carbide of cal- 
cium, have a high thermal and electric 
efficiency and consequently a high to- 
tal of efficiency, whatever kind of cur- 
rent is employed. With alternating 
current, which is now generally used 
in modern metallurgical works, the 
power-factor of such furnaces ap- 
proaches as near as practicable to 
unity. The current supplied to the 
furnace is one of 12,000 amperes at 
forty-two volts twenty-five cycles. The 
production in round figures was about 
twenty tons of ferro-silicon of varying 
silicon percentages. 
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Ozone in Water-Purification. 

The de Frise ozonizing apparatus, 
which is installed at St. Maur, France, 
in connection with its water-purifying 
system, is described in a recent issue 
of the London Times. This ozonizer is 
notable on account of the absence of a 
solid dielectric, each cell or unit being 
formed of a horizontal brass trough, 
fitted with a plate glass cover and pro- 
vided with an external water jacket. 
This trough is grounded and forms one 
pole of the apparatus. Half disks of 
brass with serrated edges are sus- 
pended from the glass cover at equal 
distances along the length of the 
trough, and form the other pole of the 
apparatus. When connected up to a 
source of electricity at 2,000 volts, a 
silent electric discharge occurs between 
the sharp points of the semi-circular 
high-tension poles and the inner water- 
cooled surface of the brass trough. The 
air circulating through the trough is 
ozonized as it passes across the four- 
inch space separating the two poles of 
the apparatus. The capacity of the 
St. Maur water-ozoning works is stated 
to be 6,000,000 gallons a day. The 
water and ozonized air are brought 
into contact in vertical iron cylinders, 
enameled internally, and divided into 
sections by celluloid sieves. The cost 
of treatment is stated to lie between 0.9 
eent and 1.1 cents per 1,000 gallons. 

At Chartres and at Nice, whose in- 
stallations are also notable, the Otto 
system is in use, the former works hav- 
ing a capacity of 1,325,000 gallons a 
day and the latter of 10,000,000 gal- 
lons. 

The early form of Otto ozonizer was 
based upon the use of rotating-disk 
electrodes which were provided with 
segmental openings, by means of which 
any sparking that might occur was 
stopped before it had done much harm. 
In the latest form, however, glass is 
employed as a dielectric, and the ozon- 
izer now consists of a series of sheets of 
glass coated on alternate sides with 
tinfoil and separated by narrow strips 
of insulating material which leave an 
ar space between each adjacent sheet 
of glass. 

—_—_—_~+--e—____. 
Electric-Railway Construction Active 
in Spain. 

Great activity is being shown in 
Spain at present in the building of 
electric railway lines, both urban and 
interurban. 
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All readers of the ELECTRICAL RE- 
VIEW AND WESTERN ELECTRICIAN are in- 
vited to submit questions and answers 
to this department. Correspondents are 
requested to send full name and ad- 
dress. This, however, will not be print- 
ed except where the writer indicates 
his willingness therefor. Anonymous 
communications will not be considered. 

Questions relating to electrical mat- 
ters of any kind will be inserted. An- 
swers from our readers should he re- 
ceived in this office preferably within 
ten days of the date of publication of 
the question. Answers will be pub- 
lished in a subsequent issue. 


QUESTIONS. 

No. 19.—AmouNT oF OZONE Neces- 
SARY FoR VENTILATION.—In a hall hav- 
ing a system of forced ventilation with 
distributed registers, how much ozone 
should be generated by an ozonizer 
placed at the intake, in respect to size 
of hall and number of people; what 
should be the capacity of the ozonizer in 
order to properly ozonize the air? On 
what facts are these figures based? If 
the ozonizer is not connected with a fan 
for circulating the air, what proportion 
should the ozone generated bear to the 
amount of bad air to be vitalized? How 
is the ozone thus generated measured as 
to strength, amount, etc., for any given 


length of time?—H. M. G., Indianapolis, © 


Ind. 


No. 23.—TROUBLE IN WIRELESS SEND- 
ING.—] have just started some work in 
wireless telegraphy and am having fine 
results in receiving, but a great deal of 
trouble im sending. I have a seventy- 
foot, three-wire aerial. When I connect- 
ed the coils to the 110-volt lighting cir- 
cuit in the house, I got a good spark 
across the spark gap, but as soon as I 
threw in my aerial and ground it burned 
up the wire in the electric light fixtures 
all over the house and a few minutes 
later blew all the fuses except the ones 
on the wireless cireuit. When this 
happened I was using a gas-pipe 
ground. Later I tried a water-pipe 
ground and then it would not blow the 
fuses but sparks would jump from the 
fixture stems and from the broken 
wires; our fixtures all have insulating 
joints and are not grounded. I do not 
understand why I had so much trouble 
after the aerial and ground were con- 
nected and yet got a good spark before. 


Question 


My sending set consists of two Dow 
spark coils connected in series, sulphur- 


ic-acid interrupter, spark gap, conden- | 


ser and key. Other amateurs in this 
city are using 110 volts and gas-pipe 
grounds with fine results, while I have 
tried various grounds and cannot send 
out.—J. C. S., Cleveland, Ohio. 


No. 25.—ELectric MotorcycLe.—Has 
electricity been used for running a mo- 
toreycle? If so, what is the size and 
weight of the storage battery needed ?— 
M. R. P., Davenport, Iowa. 


No. 26.—ELECTROLYTIC REcTIFIER.— 
Please describe and give sizes of the sim- 
plest form of electrolytic rectifier con- 
sisting of aluminum and lead plates in 
ammonium phosphate solution, to he 
used for charging (at least two at a 
time) automobile ignition batteries on 


10-volt alternating-current circuit.—J. 
S., Alameda, Cal. 


ANSWERS, 


No. 10.—ELECTROMAGNET DeEsIGn.— 
What is the smallest sectional area of 


core of an electromagnet which will be 
sufficient to exercise a force of one 
pound upon an armature two inches 
away, and what winding should he 
used? It is to be connected to a 110- 
volt circuit and used intermittently — 
M. E. R., Baltimore, Md. 


The sectional area of core required in 
a magnet depends upon how much pow- 
er is available, and usually this is lim- 
ited so as to bear a reasonable relation 
to the material used in the coil. In the 
case cited, however, the air gap is so 
large that an economical design in a 
small apparatus seems precluded. I 
would suggest that your apparatus he 
arranged to use a plunger type of elee- 
tromagnet, so that it would be possible 
to have a motion of two inches without 
such a long air gap. In that case the 
design can be worked out as follows: 

The pull depends upon the area of 
plunger, and the ampere-turns per inch 
of winding. <A safe value of the maxi- 
muin pull is 9 pounds per square inch 
for 1,000 ampere-turns per inch. Allow 
6 pounds for the extreme position, To 
get one pound pull would require 


167 ampere-turns per inch for a plun- 


ger of one square inch. The diameter 


of the plunger would be 1.13 inches. 
The coil should be five or six inches 
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long. Using No. 20 wire, and assuming 
a winding space five inches long, 1.5 
inches inside diameter and 3.0 inches 
outside diameter, eighteen layers could 
be wound, with twenty-five turns per 
inch. This would give 450 turns per 
inch, requiring a current of 0.27 am- 
pere. The average length of a turn is 
seven inches and the total length of 
wire for 2,250 turns is 1,313 feet. This 
has a resistance of about 14 ohms, and 
would take too much current if connect- 
ed directly to a 110-volt circuit. It 
Should be connected through an eight- 
candlepower carbon-filament lamp.—l. 
D. K., Keokuk, Iowa. 


No. 22.—Formuua For Harmonics.— 
Please give a simple formula for calcu- 
lating even and odd harmonics and 
show how they may easily be distin- 
guished and separated.—C. S., Los An- 
geles, Cal. 

The method of calculating the har- 
monies depends upon what data is avail- 
able. Assuming that you have a curve 
already traced, equally spaced ordi- 
nates of the curve are measured, and 
various formulas exist for computing 
from these the values of the harmonics. 
The greater the number of harmonies 
present, and the higher the accuracy 
desired, the closer should the ordinates 
be spaced. The presence of even har- 
monics can be detected from the fact 
that they give different shapes to the 
positive and negative lobes of the curve. 
When any odd harmonies are present, 
as is usual with electric currents, the 
positive and negative waves have the 
same succession of values. Formulas 
for computing the harmonics are given 
in an article by Henry Hermann in the 
ELECTRICAL REVIEW AND WESTERN ELEC- 
TRICIAN for July 17, 1909, but are too 
lengthy to reproduce here. By address- 
ing the Director, Bureau of Standards, 
Washington, D. C., you ean secure cop- 
ies of Technical Papers No. 87 and No. 
119. The former gives a method of 
measuring the necessary ordinates with- 
out tracing the curve; the latter gives 8 
method of computing two of the odd 
harmonies directly from instrument 
readings.—Editor. 
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FINANCIAL REPORTS OF ELEO- 
TRICAL COMPANIES. 


WESTERN UNION TELEGRAPH COMPANY. 

From the financial statement of the 
Western Union Telegraph Company for 
the year ended June 30, 1911, it ap- 
pears that the total earnings amounted 
to $35,478,793, an increase of $2,724,682. 
However, total net income aggregated 
only $7,105,357, a decrease of $169,543. 
This was due to heavy increase in oper- 
ating expenses, taxes, ete. The surplus 
after interest was $5,371,968, equal to 
5.38 per cent on the $99,817,100 out- 
standing capital stock, as compared 
with 5.49 per cent earned on the same 
stock the previous year. The income 
account compares as follows: 


1911 1910 
Gross teleg. earnings...... $34,714,510 $31,788,246 
Miscellaneous earnings .... 763,983 965,865 
Total earnings .......... $35,478,793 $32,754,111 
*Expenses and taxes....... 30,053,631 26,614,303 
Net earnings ............ $ 5,425,161 $ 6,139,808 
Other income .............. 1,680,196 1,135,092 
Total income ............ $ 7,105,357 $ 7,274,909 
Interest ......... cc cece cece 1,733,389 1,687,830 
Surplus ................6. $ 5,371,968 $ 5,587,070 
Dividends ...... ccc cece econ 2,991,304 2,989,696 
Surplus ciswcieuicdscceves $ 2,380,663 $ 2,597,374 


*Includes rent of leased lines, reconstruction, 
repairs, etc. 


The stockholders have ratified the 
lease for ninety-nine years of the Anglo- 
American Telegraph Company and the 
Direct United States Cable Company. 
The directors were re-elected at the an- 
nual meeting. 


President Theodore N. Vail says in 
part: 


“While your company has had a great 
past, and cannot fail to have as great a 
future, present conditions, resulting from a 
long period of unsettled business and labor 
Conditions and of economies and retrench- 
ments, are, from a conservative standpoint, 
far from satisfactory. Without going into 
detail, there still exists a necessity for the 
doing of many things which cannot be ig- 
nored. Salaries and wages to be readjust- 
ed, an effective and beneficial pension. 
scheme to be inaugurated that good men 
may not only be retained but encouraged 
and made to feel that the interest and pros- 
Perity of the company works for their in- 
terest and Prosperity. Offices and appara- 
tus and general surroundings to be im- 
proved, brightened up, that all work may 

done under decent and sanitary condi- 
tions. Plant to be reconstructed, that 
Promptness and efficiency may be required 
and obtained. 

“Considerable has been done in these di- 
rections, but much remains to be done, and 
when done there is no doubt but that the 
result will be increased economy and eff- 
ciency in the work and service, to the di- 
rect advantage of both your company and 
the public. While in law, equity, practice 
or in the opinion of the most radical think- 
ers on corporation matters, there is no ques- 
tion of the right of a corporation to recog- 
nize in its balance sheet intangible assets 
which are essential and necessary in its 
business and to its existence and continu- 
ance, or of the right to consider such as- 
sets in its financial operations, yet under 
the conditions already set forth it would be 
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much better to have the reserve for de 
preciation of your company represented by 
something more tangible than by such as- 
sets. 

In order that public confidence may be 
strengthened not only in the ability of your 
company to continue any dividend disburse- 
ment which may be established in the fu- 
ture, but also confidence in its possibility to 
restore your company to a reasonable div- 
idend-paying basis, it is proposed to carry 
to depreciation reserve all earnings over 
and above the present dividend, to charge 
such construction to that reserve as the 
directors may deem expedient, and to con- 
tinue this procedure until such a time as 
the fund would in the opinion of your di- 
rectors admit of an increase in your divi- 
dend rate.” 


AMERICAN TELEPHONE & TELEGRAPH 
COMPANY. 


For the nine months ended Septem- 
ber 30, the American Telephone & Tele- 
graph Company reports earnings in 
comparison with the corresponding pe- 
riods of the previous year, as follows: 


Earnings— 1911. 1910. 
Dividends ........ccceeeeee $15,438,090 $14,115,398 
Interest and other revenue 7,777,934 8,311,128 
Telephone traffic (net)... 3,588,289 3,602,965 
Real estate ............... 69,982 73,045 
Other sources ........... 423,697 207,973 

Total sari sid ha tae cea’ es $27,297,994 $26,310,511 
Expenses ............0.00- 2,673,204 2,578,901 

Net earnings ........... $24,624,789 $23,731,609 
Deduct interest .......... 4,207,423 3,886,296 

Balance ...agescsssscsee $20,417,366 $19,895,313 
Dividends pait ....... S... 16,285,908 15,549,388 

Balance .......... SEEI $ 4,131,457 $ 4,345,925 


For the eight months ended August 
31, the earnings of the Bell Telephone 
System in United States, including the 
American Telephone & Telegraph Com- 
pany and associated holding and oper- 
ating companies in the United States, 
but not including connected indepen- 
dent or sub-licensee companies, were as 
below. All duplications, including in- 
terest, dividends and other payments to 
the American Telephone & Telegraph 
Company by associated holding and op- 


erating companies, are excluded, 


1911. 
TEETE $117,507,844 


1910. 


Gross earnings $108,095,987 


Expenses— ` 
Operation ......esssssoes $ 39,661,080 $ 35,143,990 
Current maintenance ... 19,795,138 16,940,491 
Depreciation ............ 18,090,175 18,085,335 
TaxeS ... ods swe sede weak 6,017,946 5,338,259 
Total expenses ......... $ 83,564,339 $ 75,508,075 
Net earnings ........... $ 33,943,505 $ 32,587,912 
Deduct interest ......... 9,129,950 7,560,171 

Balance net profits....$ 24,813,555 $ 25,027,741 ` 
*Dividends .......ceeeee 16,965,240 16,841,531 

Surplus earnings ...... $ 7,848,315 $ 8,186,210 


* Paid for six months and estimated for two 
months. 


PHILADELPHIA ELECTRIC. 

The report of the Philadelphia Com- 
pany for the month of August, 1911, 
compares as follows: 


1910 
August gross $1,559,234 
979,773 


Expenses and taxes .... 1,038,37 ; 
August net ........... 454,783 579,461 

Other income ........... 338,829 300,800 
Total income ......... 793,612 880,261 

Charges coe is ease eens 594,004 580,501 
August surplus ....... 199,607 299,760 
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OREGON ELECTRIO RAILWAY. 
The Oregon Electric Railway Com- 
pany reports for the year ended June 
30, 1911, compared as follows: 


1911 1910 

Total operating revenue....... $616,079 $474,867 
Total operating expenses...... 823,512 274,120 
Net operating revenue....... 292,567 200,747 
TAXES 52 053655 6S Gi NENE a 30,40 1,450 
Operating income ........... 262,164 189,397 
Other income ..........ccccceees 5, 1,942 
otal income .......ceseeeves 267,404 191,239 
Interest on bonds ...........66. 100,000 100,000 
Surplus ......eesssossssosn.so 167,404 91,239 


EDISON ELECTRIC OF BOSTON. 

The report of the Edison Electric 
Illuminating Company of Boston for 
the month of September and three 
months ended September 30, compares 
as follows: 


$ 426,984 $ 371948 
September OBS ng oc pies ks 426, i 
eavpenses lodi E EE me avee a 186,777 170,943 
September net ........... 241,207 201,005 
Three months gross......... 1,162,499 1,030,938 
EXPENSES ...ssssesecsosasooo 538,483 495,788 
Three months net......... 624,016 535,150 


METROPOLITAN WEST SIDE ELEVATED. ° 

The Metropolitan West Side Elevat- 
ed Railroad Company reports for the 
year ended June 30, 1911, compared as 
follows: 


3,180,327 go et 368 

Gross och ie tees $3,180, 991, 
VISOR nice hgicie sired: cee eee 2,773,964 2,567,145 

P e A E EEE E E 406,363 424,228 


The surplus for the year ended June 
30, 1911, after deducting charges, de- 
preciation, dividends, etc., was $145,126. 


SOUTH SIDE ELEVATED. 
The report of the South Side Elevat- 
ed Railroad Company for the year end- 
ed June 30, 1911, compares as follows: 


1911. 1910. 
eee eT ree E $2,419,922 $2,348,136 


Gross 
Expenses ....c.ccceee: sosoo 2,065,169 2,046,250 
Net orerecroaowe ceea aana 354,753 301,885 


The surplus for the year ended June 
30, 1911, after charges, depreciation 
and dividends was $74,550. 


NEW YORK TRACTIONS. 

The earnings of the principal New 
York traction lines for the month of 
June, as reported to the New York 
Public Service Commission, follow : 


Total Oper. Oper. Other Total 
Revenue. Income. Income. Income. 
Hud. & Man.$ 237,920 $129,882 $83,485 $213,367 
Interboro: 
Subw, div. 1,109,295 652,835 27,432 680,267 
Elev. div.. 1,253,783 578,408 2,649 681,057 
B. R. T. Syst. 2,045,384 764,959 44,450 809,409 
tMetrop. St.. 1,169,282 301,707 12,235 318,943 
Cent. Park.. 57,747 *4,927 4 *4,885 
+Second Ave. 86,283 19,864 3,170 23,034 
tThird Ave.. 321,828 144317 992 145,309 
Dry Dock.. 50,923 64 846 910 
t42d St., M.. 142,890 47,255 3,636 50,891 
N Cy. Int 26,013 „401 oe, 6,401 
+Union ..... 82,125 105,243 132 105,375 
tWestchester 57,175 10,373 285 10,658 
tYonkers R. 65,951 *28 927 482 28445 
N. Y. & Q.Co. 118,955 27,156 284 27,440 
Coney I. & B. 154,489 30,547 4,088 34,635 
*Deficit. fOperated by receivers. 


Total operating revenue of all New 
York tractions for June was $7,324,- 
896; operating income, $2,695,852 ; 
other income, $199,160; total income 
$2,895,013, 
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A New Electric Cigar Lighter. 

Many interesting characteristics are 
displayed by the heating element used 
in the Helion cigar lighter now being 
placed on the market. It is said to 
have many hundred times the resis- 
tance of platinum or of nickel-chro- 
mium alloys. Consequently a large 
resistance can be concentrated in a 
small space. 

It ‘is capable of withstanding the 
enormous temperature of 1,700 degrees 
centigrade without change in its phy- 
sical, ehemical or electrical character- 
istics. All danger of short-circuiting 


due to its becoming plastic or losing its 


shape is. eliminated. 

When connected to the proper volt- 
age this material will maintain its tem- 
perature and hold its character prac- 


HELION CIGAR LIGHTERS. 


tically indefinitely. On account of the 
small amount of material it comes up 
to temperature very quickly. This ma- 
terial heats in the open air and re- 
quires no insulation of any kind. Also 


cigar ashes or any other foreign sub- ` 


stance may come into contact with it 
without having ‘any effect upon it 
whatever. Also it is not affected by 
moisture or by drafts of cold air. 
These cigar lighters are made for 
either alternating-current or direct-cur- 
rent circuits and for two voltage class 


ifications—100 to 110 and 110 to 120, 


They are manufactured by the Pitts- 
burgh Electric Specialties Company, 
927 French Street, Pittshurgh, Pa. 


New Flectrical-’Mechanical Apparatus 


»” Appliances 


Miniature Illuminated Letters. 

One of the most interesting electrical 
novelties for window-display purposes 
is the miniature illuminated letters, 
shown in the accompanying illustra- 
tions, which are being manufactured 
by the Chicago Miniature Lamp Works, 
Chicago, Ill. 

Each letter is a separate unit, being 
one complete incandescent lamp with 
several carbon filaments. These letters 
are three inches in height and are so 
constructed that they may be joined 
into different words at will. They are 
made from a glass tube one-half inch 
in diameter and are backed up with 


white porcelain. The letters are 


S 


same CAGU MI NIATOREALAM p PORES 


SHIGAGG 


MINIATURE LETTER. 


mounted on individual metal bases 
through which the connection with the 
circuit is secured. The filaments in 
each lamp are in series and are spaced 
uniformly. The resistance in the 
smaller letters is regulated by the 
length of the filament. The current 
consumption of each letter is rated at 
eleven watts. 

It is said that there are almost un- 
limited possibilities in the use of this 
novelty. The lamps may be frosted or 
colored to suit the requirements of the 
occasion. Scrolls, designs or mono- 
grams may also bè made up from this 
tubing, offering a large field for origi- 
nal displays in the show window. 
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While the current consumption of the 
letters is small a further reduction can 
be made by using flashers, the wiring 
being such as to permit of their use. 

One of the accompanying illustra- 
tions shows a portion of one of the 
miniature signs placed in the show win- 
dow of a Chicago store where it has 
attracted considerable attention. 

) _—_——so- oe 

New Crane Panels. 

The knife switches, fuses, circuit- 
breakers, etc., located in the cab of an 
electric three, four or five-motor crane 
take up considerable space. The blow- 
ing and renewing of cartridge inclosed 
fuses incurs considerable expense and 
delay. These conditions have created 
the need for a crane switchboard panel 


ILLUMINATED LETTERS IN WINDOW. 


which will carry all necessary switches, 
protective devices, etc. A panel of this 
type manufactured by the Cutler-Ham- 
mer Manufacturing Company of Mil- 
waukee designed, in this case, for a 
three-motor crane, is shown in thie ac- 
companying illustration. This panel 
gives protection against overload, 
short-circuit and failure of voltage. It 
reduces the amount of wiring in the 
crane cab, saves space, makes installa- 
tion easy, and eliminates the cost and 
time required in renewing fuses. 

Two single-pole magnetically operat- 
ed switches, one in each side of the 
main line, and the overload switches 
are the principal devices on the panel. 
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The contactor switches have copper 
and carbon auxiliary arcing contacts 
with blowouts and laminated-copper 
brushes for carrying the current. Two 
single-pole switches are used because 
of several advantages over the double- 
pole type. They provide two chances 
of opening the circuit on overload, 
short-circuit, etc. If a double-pole 
switch should stick the circuit would 
not be opened whereas if either single- 
pole switch sticks the other will open 
the circuit. Also if the overload re- 
mains on the line the one switch will 
be tripped as soon as the other is 
closed. This prevents quick successive 
opening and closing or what is known 
as ‘‘telegraphing.’’ 

The small knife switch handles the 


CRANE PANEL. 


control circuit for the above switches 
and provision is made so that any num- 
ber of these safety switches can be 
used (connected in series) installed in 
various convenient locations so that 
the operator can, from any of these 
points, open the feeds to all motors on 
the crane. This safety feature pre- 
vents any accidental starting of the 
motors when inspection or repairs are 
being made. 

There are two main overload 
switches and three motor feed overload 
Switches, one for each motor on the 
crane. These overload switches are of 
special construction, having a vertical 
break and a wiping contact. They are 
accurately calibrated and can be ad- 


justed without the use of an ammeter. 

With the main line switch and all 
safety switches closed the operator 
throws a reset master (which is pro- 
vided) to position No. 1, this closes one 
of the magnetic switches and estab- 
lishes the feed to the second switch. 
Throwing the master to position No. 2 
closes this magnetic switch. 

On grounded circuits two overloads 
for each motor on the crane are some- 
times provided and in some locations 
inclosing cases are desired. These 
cases can be provided with means for 
operating the main knife switch with- 
out opening the case. 

— e 

Electric Sterilizer for Instruments. 

The psychological effect of sterilizing 
instruments in the presence of the pa- 
tient is rapidly becoming recognized by 
physicians, dentists and hospital at- 
tendants, therefore the advantage of 
having at hand a convenient and ready 
method of sterilizing is apparent to all. 

Instruments may be perfectly clean 
and disinfected, but the mere fact that 
the operation of cleaning them is done 
before the eyes of the patient goes a 
great ways towards putting them in a 
more satisfied frame of mind. The 
sterilizer described below enables this to 
be done in a very convenient and inex- 
pensive manner. 

The device consists essentially of the 
vessel for the instruments and the sep- 
arable heater element with its attach- 
ment plug, cord and switch. The ves- 
sel is rectangular in shape, 9 by 4.5 
inches, and 3 inches deep, affording suf- 
ficient space for the accommodation of 
a considerable number of instruments 
at one time. It is built of sheet cop- 
per which is nickel-plated on the out- 
side and tinned on the inside. The ves- 
sel is supported at the four corners by 
ornamental metal legs which are riveted 
and then soldered to the metal of the 
vessel, a construction that renders it 
particularly strong, adapting the ster- 
ilizer to handling without danger of 
breakage. 

The dimensions of the sterilizer per- 
mit the use of instrument trays which 
are similar to the standard design and 
can be lifted out by means of the han- 
dle of the heating element which is al- 
ways cool. This construction obviates 
the inconvenience of using forceps or 
other instruments for removing the 
trays, a feature of particular advantage 
to a person using a sterilizer while en- 
gaged in other duties. 
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The heater element is of the well- 
known Westinghouse immersion type, 
and is placed within the instrument 
vessel containing the water. It is sup- 
ported a short distance from the bottom 
by flanges on the sides of the perforated 
metal tray, thus allowing free circula- 
tion of water above and below. 

The heater consists of a strip of metal 
ribbon accurately slotted to secure the 
proper resistance and assembled under 
very heavy pressure in a metallic case 
from which it is effectively insulated. 
The case is hermetically sealed, thereby 
excluding all: air and preventing any 
oxidation of the heater or the heating 
element. 

This form of heater is most efficient 
for the reason that it is wholly sur- 
rounded by the water into which all 
the heat generated must pass direct- 
ly, effectively preventing any loss due 
to direct radiation in air and 
loss due to direct radiation in air and 


ELECTRIC STERILIZER. 


raising the temperature of the water in 
the least possible time. 

Owing to this method of constructiou 
the heater element is said to be prac- 
tically indestructible and will not be 
damaged should it be allowed to operate 
at full voltage in the open air. 

Two heats are provided, and the con- 
trol is obtained through a single tele- 
scopic switch placed in the cord. At 
the maximum input of 500 watts, ìn- 
struments can be sterilized in ten min- 
utes or less. The minimum input is 125 
watts, and is used for maintaining a 
temperature attained by the use of the 
higher wattage. 

The sterilizer is manufactured and 
placed on the market by the Westing- 
house Electric & Manufacturing Com- 
pany, East Pittsburg, Pa. 

e 
Quartz Heating Element. 

In the heating element devised in 
England by Bastian, the resistor con- 
sists of a spirally wound wire of the 
alloy known as nichrome, inclosed in 
a tube of quartz. 


\ 
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Changing the TTC Tungstolier. 

The two accompanying illustrations 
show in graphic manner the ease with 
which the new sectional fixture, the 
TTC Tungstolier, can be taken apart 
and remodelled. All parts are inter- 
ehangeable and are ready wired, s0 
that all that is necessary in changing 
one type of arm for another, for in- 
stance, is to loosen a lock nut, pull out 
the old arm and shove in the new, the 
electrical connection being made by a 
spring clip on the arm which engages 
a suitable receptacle in the fixture 
body. 

This interchangeable feature is of 
great value to the public, because if a 
three-light TTC Tungstolier is installed 
in a living room and a four or five- 
light fixture is desired it is only neces- 
sary to purchase one or two additional 


item. At present a dealer’s stock is 
largely hung on the ceiling and de- 
preciates very rapidly. It is hard to 


‘store because it is so cumbersome and 


requires much costly space. 

The most important advantage to 
the dealer, however, is that these fix- 
tures are easier and less expensive to 
sell. Under the old system it is ex- 
ceedingly difficult for the purchaser to 
make a selection. Most fixture display 
rooms look like an inverted forest, with 
a large and miscellaneous assortment 
of fixtures all helping to add to the 
confusion. The person who attempts 
to select fixtures for a small dwelling, 
sees the styles he had in mind close 
beside some ornate fixture for a pub- 
lic building, and it looks most unat- 
tractive by contrast. The result is 
that double the necessary time is wast- 
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a fixture dealer does not have to carry 
a large stock. All additional parts 
that go to make up the 1,944 designs 
are carried in stock ready for imme- 
diate shipment by the manufacturer. 
Secondly, it is not necessary to run 
risks of loss through changes of style 
and deterioration and third, having a 
small display room, a $120 investment 
will provide a complete stock of parts. 
The Tungstolier Company of Con- 
neaut, Ohio, manufactures the new fix- 
ture and has published several inter- 
esting booklets, which describe the 
scheme in detail. 
—— ee 

Automatic Telephones in Australia, 

The Federal Government of Austra- 
lia has purchased from a Chicago man- 
ufacturer of automatic telephones a 
complete automatic system to be in- 


SHOWING PARTS OF TUNGSTOLIER. 


fixture arms, and they can be put in 


actually in less than two minutes, and 
the fixture need never be taken off the 
wall. With anything but this new 
Tungstolier, however, either the fixture 
would have to be taken down and sent 
to a factory to be remodelled or an en- 
tirely new fixture would have to be 
purchased. 

From the Wealer’s standpoint, the 
TTC idea is revolutionary in its op- 
portunities. A stock of eighty-six parts 
actually enables him to build up and 
‘display 1,944 absolutely different types 
of fixture. These fixtures are received 
from the manufacturer wrapped in tis- 
sue paper and packed in pasteboard 
cartons, sealed against dirt and mois- 


‘ture, therefore there is no deprecia- 


tion in stock which is a most important 


ed while the customer makes up his 
mind, simply because the dealer has un- 
consciously made it so difficult to se- 
lect a fixture on its own merits. The 
TTC Tungstolier can be sold in a small 
reception room, where the parts are 
kept in convenient cases and the vari- 
ous fixture types can be built up before 
the prospective purchaser. Only one 
fixture is on exhibition at a time, and 
there is nothing to divert the attention. 
The TTC parts are sufficiently varied 
to provide appropriate fixtures for the 
home, the office or the large public 
building. 

In addition to the TTC interchange- 
able fixtures simplifying the actual sell- 
ing methods there are several other 
advantages of equal or greater impor- 
tance that should be considered. First 
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stalled at Geelong, in the state of Vic- 
toria. The equipment provides initially 
for 900 independent lines, 100 lines for 
private branch exchanges and 100 four- 
party lines. Further installations of 
automatic telephone systems are ex- 
pected in other parts of Australia. 
—_—_—_--——___—__ 

Cactus for Telephone Poles. 

A newspaper report is the authority 
for a statement that Sahuara cactus 18 
to be used by the forestry service. Cor- 
onado Forest Reserve, as poles for the 
telephone line which is to be run from 
Tucson, Ariz., to the Catalinas. The 
ground over which the line is to pass 
is of a hard and stony character aud 18 
thickly scattered with the tall, tough 
cacti. The practicability of this sug- 
gestion is, however, questionable. 
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THE NEW MANUFACTURING 
PLANT OF THE UNITED STATES 
LIGHT & HEATING COMPANY. 


A NOTABLE ADDITION TO THE ELECTRICAL 
_ INDUSTRIES OF NIAGARA FABLS. 


Early in the year 1909 a consolidation 
was effected of the National Battery 
Company; the Bliss Electric Car Light- 
ing Company, and the United States 
Light & Heating Company, of New 
Jersey. A new corporation, the Uni- 
ted States Light & Heating Company, 
of Maine, was organized to take over 
these three properties and to concen- 
trate: their productive energies in a 
large, modern and efficient manufactur- 
_Ing plant. 

This plant was to be designed to be 
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power companies. Thus excellent ship- 
ping facilities and cheap electrical en- 
ergy are at hand and, when combined 
with many other industrial advantages, 
give the plant an almost ideal location. 

In designing the plant much study 
was given to every detail of the manu- 
facturing processes and in accordance 
therewith the layout of the buildings 
was arranged to provide a systematic 
progress of the products through each 
department with a minimum of han- 
dling from the raw materials to the 
shipping room. To facilitate what 
handling is necessary, a narrow-gauge 
industrial railway connects the various 
buildings. The plant now comprises 
thirteen buildings that cover a ground 
area of seven acres, or one-third that 
in the tract. The buildings are for the 
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_ FIG. 1.—PLAT OF BUILDINGS, NEW FACTORY AT NIAGARA FALLS. 


in every way particularly adapted for 
the manufacture of the company’s prod- 
ucts, which are now confined to axle 
electric car-lighting equipments of the 
Bliss and Moskowitz types and storage 
batteries of the National type for all 
purposes for which secondary batter- 
ies are used. This idea of adaptability 
was carried out in all the steps con- 
nected with the construction of the 
plant from the selection of a site to the 
opening of the factory building last 
winter to the 600 regular employees. 

After careful consideration Niagara 
Falls, N. Y., was chosen as the site for 


the new plant. A tract of twenty-one . 


acres was acquired near the northern 
limits of the city. Connected with this 
land are spur tracks from the New York 
Central Lines and other railroads; ad- 
joining the premises is a 12,000-volt 
distributing line of one of the Niagara 


most part of substantial mill construc- 
tion with an abundance of windows, 
giving excellent natural light and ven- 
tilation. Supplementing the latter is 
a complete system of forced ventila- 
tion. All machinery is electrically 
driven and the use of oil for furnaces 
has entirely eliminated the need for 
coal; the plant is therefore exceptional- 
ly clean and free from smoke. 

The general layout of the plant is 
shown in Fig. 1. In the five buildings 
forming the quadrangle are carried on 
those operations requiring the largest 
number of employees. Four of the oth- 
er buildings are devoted to the electro- 
chemical processes of storage-battery 
manufacture. By far the greater por- 
tion of the entire plant is given over 
to the storage-battery department. 

On the second floor of building A, 
which is the nearest one to Eleventh 
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Street, are located the general offices 
of the company. On the west side of 
the hallway are separate rooms for the 
executive officers and on the east side 
are large rooms for the accounting and 
drafting departments. By means of an 
intercommunicating telephone system 
all these offices are connected with each 
other and with the offices of the vari- 
ous foremen scattered through the dif- 
ferent buildings. 

The first floor of building A is ar- 
ranged as a store room for raw ma- 
terials and general supplies. These 
come chiefly by railroad and are taken 
directly from the receiving track to 
the store room. This becomes, there- 
fore, the point of origin of the actual 
manufacturing processes in both the 
axle-device and storage-battery depart- 
ments. The general progress of the 
work through the former department 
will be considered first. 

AXLE-DEVICE DEPARTMENT, 

All but the top (third) floor of build- 
ing B is devoted to the axle-device de- 
partment. Here are made the axle- 
driven generators, the regulators for 
the generators and lamps, relays, 
switches and other auxiliaries; these 
are all assembled and tested. In the 
machine shop (Fig. 2) at the west end 
of the first floor is a large array of 
electrically driven tools for doing all 
the heavier machine work on the gen- 
erators and the regulating equipment. 
The armature core disks and the pole 
laminations are punched and assem- 
bled. In the room directly above, the 
armature coils are form wound, the 
commutators built up, and the entire 
armature assembled. The field coils 
and regulator coils are also wound 
here. The various small parts of the 
regulators are made in an adjoining 
room (Fig. 3). All the regulating ap- 
paratus, including its panel, is then put 
together. The inspection and final as- 
sembly of the generator parts and of 
the entire axle device occurs in the 
middle section of the first floor. 

In the adjoining room each complete 
equipment is given a thorough test be- 
fore shipment. By means of variable- 
speed motors each generator is run 
from standstill to a speed correspond- 
ing to a train velocity of ninety miles 
per hour. These tests are made with a 
storage-battery auxiliary and are a 
practical reproduction of service condi- 
tions; during their progress all neces- 
sary adjustments of the regulators are 

carefully made. Each generator is 
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tors are tested for an hour at various 
loads, each complete regulating panel 
is tested for an hour. Facilities are 
provided for making prolonged tests on 
four equipments at the same time; 
twenty-five complete equipments may 
be tested in a ten-hour day. After an- 
other inspection, the apparatus is tak- 
en to building C for crating and ship- 
ment via the shipping track. 
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FIG. 4—FOUNDRY FOR FAURE BATTERY GRIDS, BUILDING 1. 


At the southwest corner of the second 
floor where buildings A and B join, is 
located an experimental laboratory for 
conducting researches and investiga- 
tions aiming to continually improve the 
axle equipment in all its details. This 
laboratory is well equipped with a va- 
riety of circuits, electrical instruments, 
miscellaneous apparatus and tools. 
Here is also located a complete demon- 
stration equipment. 

STORAGE-BATTERY DEPARTMENT. 

Two types of National storage bat- 
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tested for four hours, the lamp regula- 


teries are made by the United States 
Light & Heating Company. For most 
stationary service and car lighting 
Planté type, or electrochemically 
formed, batteries are made; for electric 
vehicle or ignition purposes Faure type, 
r ‘‘pasted,’’ batteries are manufac- 
tured. Since entirely different proces- 
ses are employed for the two types of 
batteries, these are kept quite distinct 
in their progress through the various 
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buildings of the battery department. 
The method of routing the two types 


through the plant is clearly shown in 


Fig. 1 by a dotted line for the Planté 
batteries and by a dot-and-dash line for 
the Faure type. 

For both types the work begins in 
building I and the initial process is to 
melt the pig lead received into 800- 
pound ingots. At this point the differ- 
entiation begins. The development of 
the Planté batteries will be followed 
first. In the southwest part of the 
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building is a rolling mill through which 
the pure lead ingots are passed several 
times and rolled into large sheets of 
the proper thickness. These are taken 
to a shear that cuts them into long 
slabs wirch are then punched by a ma- 
chine to the proper shape and size of 
the desired plates. The blank plates 
at this time receive their most impor- 
tant mechanical treatment. By means 
of considerable pressure gradually ap. 


FIG. 5.—PASTING ROOM FOR FAURE PLATES, BUILDING H. 


plied normal to the surface of the blank 
in a special machine, this surface 18 
provided with parallel grooves separ- 
ated by intervening laminae pressed up 
above the original surface. This treat- 
ment makes the laminae symmetrical, 


_ very homogeneous and of greater 


density than the body of the plate. The 
plates are then ready for electrochem- 
ical formation. 

For. this purpose they are taken te 
building J2, placed between “dummy” 
plates in specially adapted acid- proot 
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tanks, electrically connected to a cir- 


cuit and given a suitable electrochem-- 


ical treatment, which converts a cer- 
tain depth of the entire surface of the 
plate into active material. In order to 
guard against the retention of any 
traces of the forming agents in the 
pores of the plates, the latter are taken 
to building J3 and given a secondary 
formation, which leaves all the active 
material in the form of pure sponge 
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FIG. 8.—CURRENT-CONVERTING SUBSTATION, OR 
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sure that all plates are up to the stan- 
dard. Aside from this, every plate re- 
ceives a careful inspection to elimin- 
ate any plates having mechanical de- 
fects or weakness. Those plates that 
have been passed by the inspector are 
then assembled into positive and nega- 
tive groups. The connecting straps are 
burned to each group by a special pro- 
cess which is much more rapid than 
lead burning and more effective. When 


` 


“POWER HOUSE,” BUILDING G. 


lead. All the plates receive this treat- 
ment, those intended for positives as 
well as the negatives. The negatives 
are now ready for assembling, but the 
positives receive a reversal charge, or 
finishing process, which converts their 
active material into peroxide of lead. 
From each batch of plates that have 
passed through the forming rooms a 
certain number are taken at random 
and removed to the testing department 
in building D to determine the plate 
capacity. This serves as a check to en- 


the element is complete with its sep- 
arators between plates, another inspec- 
tion is made. It is then placed in its 
jar or tank and the whole taken to the 
adjoining building E. 

In this building the electrolyte is 
added to each cell and the latter con- 
nected to a circuit which provides a 
proper developing charge. Each bat- 
tery of cells is given a normal dis- 
charge to make sure that the rated ca- 
pacity is easily attained and that no 
abnormal cell is in the lot. The elec- 
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trolyte density is standardized and the 
battery then returned to building D, 
where in the south end the covers are 
fitted to the jars or tanks, terminal 
connections made and the finishing 
touches given to each cell. 

In building C the batteries are cra- 
ted and shipped. The manner of ship- 
ment depends on the size and kind of 
battery and on the wish of the pur- 
chaser. All ignition batteries, most of 
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FIG. 7.—CHEMICAL LABORATORY, SECOND FLOOR OF BUILDING D. 


FIG. 9.—LIGHT, POWER AND BATTERY SWITCHBOARDS, SECOND 
FLOOR OF BUILDING D. 


the car-lighting batteries and many ve- 
hicle batteries are shipped complete 
with electrolyte in their jars or tanks 
and ready for service. Foreign ship- 
ments usually are made with elements 
assembled in groups but dry, the elec- 
trolyte being sent in separate carboys; 
this is also true of most stationary and 
many vehicle batteries. Large statjon- 
ary batteries and special orders of ve- 
hicle and other batteries are sent non- 
assembled, the separate plates, separa- 
tors, tanks, jars, etc., being shipped in 


| 
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boxes and assembled at their places of 
destination. 

For the Faure type storage batteries 
the first distinctive process is that in 
the ‘‘foundry,’’ Fig. 4, in the northern 
part of building I, where grids of an- 
timonious lead are cast under pressure 
in special casting machines. Here also 
are cast the connecting straps for join- 
ing the plates, as well as cell terminals 
and bolt connectors of various shapes 
and sizes, the connectors being all in- 
caséd in lead. After trimming off the 
gates, the grids are taken to the past- 
ing department in building H, Fig. 5. 
Pure oxides of lead form the body of 
the paste and special eare is taken in 
its application to the grids. After care- 
ful drying, the pasted plates are re- 
moved to building Jl for forming. 

This building, like the two adjoining 
forming buildings and building E al- 
ready referred to, is arranged as shown 
in Fig. 6. Each has a well drained 
vitrified-brick floor to permit of 


thorough flushing. All iron work is | 


protected by several coats of acid-proof 
paint. All wiring is in lead-covered 
cables. These four buildings have an 
exceptionally large amount of window 
and ventilator surface and are also 
provided with an additional forced ven- 
tilating system. On account of the large 
amount of acid used, a special acid-re- 
ceiving track was built along the three 
forming buildings. Special facilities 
are provided for properly mixing 
forming solutions and standard elec- 
trolyte. 

The Faure plates require only a sin- 
gle forming process, which is, however, 
watched and tested just as carefully 
as that of the Planté plates. The fin- 
ished plates are inspected and stoeked 
in the south half of building F. As 
required, groups of the plates are 
burned together on the other side of 
this building. In building D these 


groups are then assembled with their. 


separators into complete elements. Af- 
ter being placed in their jars, the cells 
are taken to building E to receive their 
electrolyte and development charge. 
They are then again returned to build- 
ing D for final assembly; covers are 
sealed on the jars, the cells assembled 
into their trays or boxes, and connec- 


tions made between cells and to the 


terminals on each tray. Shipment fol- 
lows in building C, as already referred 
to. | 

On the third floor of building B is 
located the wood-working shop of the 
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battery department. Here wood sep- 
arators are grooved and cut; boxes for 
ignition and portable batteries, trays 
for vehicle batteries, and lead-lined 
tanks for car-lighting and stationary 
batteries are made of hard wood aad 
thoroughly impregnated with a com- 
bination acid-proof filler and paint. All 
tanks are tested to guard against leak- 
age before use. | 

Some reference has already been 
made to the frequent tests of plates 
and cells during the battery manufac- 
ture. These are conducted for both the 
Planté and Faure types of batteries. 
The battery test room occupies the 
south half of the second floor of build- 
ing D. The tests include, not only the 
regular capacity and life tests, but a 
variety of comparison, breakdown and 
other special tests, as well as investiga- 
tion aiming to improve the formation 
and other details of the battery-mak- 
ing processes. = 

Adjoining the battery test roons-in 
the northeast part of the same floor is 
the chemical laboratory (Fig. 7). All 
the raw materials used in battery man- 
ufacture, including principally lead, 
lead oxides and sulphuric acid, as well 
as the iron and steel used in the axle 
devices, are purchased only on analy- 
tical tests of their purity. 

ELECTRICAL SUPPLY. 

All the electrical energy used in the 
new factory is purchased from the Cliff 
Electrical — Distributing Company, 
which controls the Schoelkopf hydro- 
electric plants. Two three-phase, 
twenty-five-cycle, 12,000-volt supply 
circuits enter the substation, building 
G, an interior view of which is shown 
in Fig. 8. Each circuit has its own 
lightning-arrester equipment, oil 
switches and bank of three single-phase 
step-down transformers. Connected to 
each bank is a 750-kilowatt split-pole 
rotary converter which changes all the 


_ current to 250-volt direct current. This 


was found desirable because the bulk 
of the energy used in the plant is for 
the battery department, which, of 
course, requires it in the form of direct 
current. The battery, power and 
lighting mains pass overhead to the 
distributing switchboards located op- 
posite the chemical laboratory in build- 
ing D. 

A view of these boards is shown in 
Fig. 9. The board at the left controls 
the 230-115-volt, three-wire lighting 
feeders for all the buildings and the 
230-volt motor feeders in the buildings 
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constituting the quadrangle. The 
board at the right controls all the in- 
dividual battery eircuita in the four 
forming and charging buildings. The 
operator in charge of this board is in 
close communication with the men in 
these buildings and regulates the cir- 
cuits for them and keeps a record of 
all the forming and charging done. In 
this way practically all the delicate 
eléctrical apparatus is removed from 
the acid-laden atmosphere of these 
rooms, only a few portable voltmeters 
being required therein. The battery 
circuits are arranged so they may be 
operated on either the three-wire or 
two-wire system. It is customary, 
however, to operate on the latter plar 
by cutting out the neutral and thus ob- 
viating the need of balancing the sys- 
tem. For the regular battery circuits 
regulation is secured by means of in- 
geniously constructed water rheostats 
that are located back of the large board 


ELECTRIC HOT PLATE. 


shown in Fig. 9. For the special cir- 
cuits of the battery test room 115 volts 
is generally used in connection with 
iron-wire rheostats. 
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New Electric Hot Plate. 


The new eight-inch disk stove now 
being placed on the market by the Gen- 
eral Electric Company is designed for 
use in readily increasing the capacity 
of the kitchen equipment of hotels and 
restaurants, and also for use in Car- 
penter shops, binderies and other man- 
ufacturing establishments requiring & 
high-power rapid-heating hot plate free 
from the inherent dangers of gas 
plates. . 

The stove is provided with a heating 
element of calorite, and a three-heat 
indicating switch serves to give 375, 
750 and 1,500 watts heat dissipation on 
95-128 volts, or 300, 600 and 1,200 watts 
on 200-250 volts. 

owe 

Platinum to the value of $260,633 
was exported from United States of Co- 
lombia in 1910. 
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COMMISSION NEWS FROM NEW YORK. 
(Special Oorrespondence.) 

A hearing was given by the Public Service Commission, Second 
District, upon the appeal of the Westchester Lighting Company 
from the requirements of the Commission governing the practice of 
gas and electric corporations in the treatment of consumers’ de- 


ts. . 

On Wednesday at Albany the Commission heard the complaint 
of the South End Business Men’s and Taxpayers’ Association of 
Albany and certain residents of Rensselaer against the United Trac- 
tion Company as to service in the south end of the city of Albany. 
On Thursday the Commission took up the complaint of Mayor Mann 
of Troy against the United Traction Company as to the schedule of 
cars on the Oakwood Avenue line in the city of Troy. Complaint 
made by the trustees of the village of Silver Creek against the Buf- 
falo & Lake Erie Traction Company as to service in the village, 
was also heard. 

The Commission has closed upon its records the complaint of 
the residents of the village of Warwick, Orange County, against the 
Warwick Valley Light & Power Company as to service and rates. As 
a result of negotiations conducted by the Commission, a new sched- 
ule of rates acceptable to complainants has been adopted by the 
company, effective October 1, 1911. 


INTERSTATE COMMERCE COMMISSION NEWS. 
(Special Correspondence. ) 

A complaint has been filed with the Interstate Commerce Com- 
mission by the Home Telephone Company, of Clarksville, Tenn., 
against the Cumberland Telephone & Telegraph Company, American 
Telephone & Telegraph Company of New York, and the American 
Telephone & Telegraph Company of Tennessee. 

Of these companies the Cumberland Company, a Kentucky cor- 
poration, has telephone plants at Nashville, Springfield and else- 
where in Tennessee, Bowling Green, Louisville and other points in 
Mississippi and Loujsiana. The American Telephone & Telegraph 
Company connects its long distance lines. : 

In the complaint it is set forth that the telephone companies 
of the United States are divided into two general groups: (a) 
those which are directly owned by or controlled by the American 
Company and its subsidiary, known as “Bell” plants and properties; 
(b) those not so owned and known as the “Independent” lines. 

The Clarksville Company owns and operates a plant with about 
500 telephones at Clarksville, also a toll line to Erin and exchanges 
at Cumberland City, Dover, Bear Springs and other points. From 
these various lines and other toll lines not named they ask for the 
establishment of through routes and joint rates. from which they 
are at present debarred. 


IMPORTANT DEVELOPMENTS. 
(Spectat Correspondence.) 

ELECTRIC PUMPING IN NEW MEXICO.—B. E. Kern of Dem- 
ing, N. M., is planning to install a large power plant, with pumps, 
motors, etc., for irrigating 32,000 acres of land in the vicinity of 
Iola, N. M. The project involves the installation of producer-gas 
generators, gas engines, electric generators, 100 pumps of 1,000 
gallons capacity each, 100 motors of twenty-five horsepower each 
and fifty miles of transmission line. The total estimated cost of the 
improvement is $260,000. Upon each 320 acres of land in the tract 
a well will be put down and a pump installed. D. 

A NEW HAMPSHIRE POWER SYSTEM.—The Central New 
Hampshire Power Company, which incorporated with a capital 
stock of $15,000,000, will eventually have the largest hydroelectric 
System in New England and the seventh in size in the United 
States. On the seventeen developments proposed, five are to be lo- 
cated on the Sugar River and its tributaries, this group having an 
estimated capacity of 42,200 horsepower. On the Contoocook River 
there will also be five developments, the first in the village of Pen- 
acook, the second at Contoocook village, the third at West Hopkin- 
ton, the fourth at Long Falls in the town of Henniker, and the fifth 
at Hillsboro. Their total capacity is estimated at about 34,000 
horsepower. Two developments on the Blackwater River will pro- 
duce 9,700 horsepower with an opportunity to increase this capacity 
by means of further development at the upper end of the stream. 
On the Warner River at Davisville in the town of Warner is a 
development which can be increased to yield 2,500 horsepower, 
while the rights for approximately 7,000 horsepower have been ac- 
quired on the Smith River in the towns of Danbury and Hill. The 
T. poned development on the Mascoma River is in the town of 

ebanon, its estimated capacity being 10,000 horsepower. 


C)|| Current Electrical News Q 


905 


LIGHTING AND POWER. 
(Special Correspondence.) 

RANDOM LAKE, WIS.—A 600-light electric light plant is be 
ing installed. C. 

OVERTON, NEB.—W. H. Hill has been granted a twenty-yea 
electric light franchise here. 

FAIRLAND, OKLA.—L. D. Long has ordered machinery and will 
put in an electric light plant. | 
MYRTLE CREEK, ORE.—The city is increasing the capacity of 
its municipal electric lighting plant. A. 

BARABOO, WIS.—The Baraboo Gas & Electric Company is 
planning the reconstruction of its plant. 

DEVILS LAKE, N. D.—Business men are agitating the instal- 
lation of an ornamental street lighting system. C. 

AFTON, OKLA.—This city is about to vote on the issuance of 
$20,000 in electric light and waterworks bonds. 

GALENA, ILL.—The Interstate Light & Power Company is plan- 
ning the installation of boulevard lighting system. C. 

FOREST, CAL.—The North Fork mine is making surveys and 
estimates of cost for the installation of electric power at its prop- 
erty. A. 

SEATTLE, WASH.—Roy W. Comegys has applied fer a fran- 
chise in King County, Wash., for an electric light and power sys- 
tem. 

YUMA, ARIZ.—The Yuma Water & Electric Company will build 
an addition to its electric power plant. Samuel DeCorse is super- 
intendent. A. 

ELLENSBURG, WASH.—The city is planning for the installa- 
tion of an ornamental cluster street-lighting system in the busi- 
ness district. A. 

BLACK RIVER FALLS, WIS.—It is esti::ated that $100,000 will 
be required to put the power plant, recently damaged by flood, in 
operation again. C. 

CHICO, CAL.—The Department of Agriculture has completed 
the erection of an electric light and power plant at its introduction 
station at Chico. i A. | 

WINONA, MINN.—The Winona Railway & Light Company will 
expend $20,000 in improvements, including a concrete gravity-in- 
take water system. : 

ABERDEEN, WASH.—The Mutual Heat & Light Company has 
been incorporated with a capital of $50,000 by W. B. Mack, M. V. 
Snyned and others. 

VIRGINIA, MINN.—A vote will be taken November 21 on ac- 
quiring the plant of the Virginia Electric Light, Power & Water 
Company, by the city. C. 

MINNEAPOLIS, MINN.—The Center Improvement Association 
is conducting a campaign to secure $7,025 for the installation of 
147 ornamental lights. C. 

OTHELLO, WASH.—The Washington Fruit Lands & Irrigation 
Company is planning to install electric pumping machinery in the 
Priest Rapids district. A. 

DANVILLE, VA.—City officials have decided to build the new 
electric light plant. The new plant, for which bonds were voted on 

July 11, will cost $150,000. 

NILES, O.—An effort is being made to secure a tungsten street 
lighting system in this city. The scheme contemplated is similar 
to that in use in Warren, O. 

SAN JOSE, CAL.—The Great Western Power Company has 
applied for a franchise for a transmission line along the county 
roads of Santa Clara County. 

COLUMBUS JUNCTION, IOWA.—A vote will be taken No- 
vember 14 on granting a franchise to Miller & Parks to install an 
electric light and power plant. C. 

SACRAMENTO, CAL.—The Great Western Power Company 
has been granted permission to lay an underground wire system 
on certain streets of this city. 

SACRAMENTO, CAL.—The Pacific Gas & Electric Company 
has made application for a lighting and power franchise in recently 
annexed sections of Sacramento. A. 

GLENDIVE, MONT.—The Glendive Yeats Light & Power 
Company, capital $100,000 has been incorporated by George H. Hol- 
lecker, Nick Buttleman and others. C. 

DORRIS, CAL.—The Siskiyou Electric Power & Light Com- 
pany has a large force of men engaged on the preliminary work 
for the extension of its lines to this town. 
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PRAIRIE CITY, IOWA.—A vote will be taken October 30 on 
granting a franchise to the Colfax Electric Lighting Company, of 
Colfax, Iowa, to install an electric light system. C. 

RUBY, MONT.—The Madison River Power Company will ex- 
tend its lines to Virginia City and install a lighting system. A 
transformer station is to be erected at Laurin. A. 


MUSKOGEE, OKLA.—The Peabody Electric Company has 
been incorporated by F. H. Nebon, A. D. Peabody and W. R. Rob- 
inson of Muskogee. The capital stock is $7,500. 


BAKERSFIELD, CAL.—The San Joaquin Light & Power Com- 
pany plans for the construction of a power line from Bakersfield 
to the Weed Patch district, about seventeen miles. A. 

TUCSON, ARIZ.—The Hart Ranch plans for the erection of a 
central electric power plant for irrigation operation. Dietrich & 
Goetz, engineers, Tucson, are in charge of this work. A. 


NEW LISBON, WIS.—The contract for the construction of 
an electric light and water works plant has been let to the Cen- 
tral Construction Company, of Oshkosh, Wis., at $17,500. C. 


, LINCOLN, CAL.—The city is planning to install an electric 
street-lighting system. A committee, composed of C. E. Finnie, L. 
E. Brown and Walter Jensen, has been appointed to arrange for the 
installation. Chaw À. 


HAZELTON, PA.—It is expected that the first line from the 
Harwood power plant to Mananoy City, will be completed by Decem- 
ber 15. The Harwood Electric Company expects to use the Mahanoy 
plant as a substation. S ne 


STOCKTON, CAL.—The city is planning for the installation of 
a municipal underground-conduit system in the business district, 
to be rented to the private companies. An election for this issue 
will be held November 7. A. 


CHENANGO FORKS, N. Y.—Peters Brothers, who own a dam 
here, have made application for a lighting franchise in Bingham- 
ton. The hydroelectric plant which is to furnish power has been 
contemplated for some time. 


EUGENE, ORE.—The City Council plans for the installation of 
a tungsten series street-lighting system to cost $25,000, bonds for 


which were recently voted. An ordinance providing for the sale | 
A. 


of such bonds has been passed. 


PLAINVILLE, MASS.—At a recent town meeting a franchise 
was granted to the Foxboro Electric Light Company. This com- 
pany will furnish current for street lights, which it is expected 
will be ready about December 15. - 


ZIMAPAN, HIDALGO, MEX.—Andrew Mackenzie, Mexico City, 
has made application for a concession for the erection of a hydro- 
electric power plant in the Zimapan mining district, using waters 
from the Tula and Montezuma Rivers. A. 


BERKELEY, CAL.—The Sierra & San Francisco Power Com- 
pany is planning for the installation of a power and lighting sys- 
tem at Berkeley. No franchise is required for this work, and th 
City Council has been notified of the intentions. A 


SHOSHONE, WYO.—The first transmission line of the Big Horn 
Power Company, which will generate 40,000 horsepower from the 
flow of the Big Horn River at Boysen, has been completed to this 
place, and the town will be lighted from the company’s plant. 


GIBSON CITY, ILL.—The plant of the Central Electric Light, 
Heat & Power Company was recently put in operation and is sup- 
plying power to the town. A special opening was held for the pur- 
pose of arousing public interest and exhibiting electrical devices. 


DOUGLAS, ARIZ.—The Douglas Improvement Company has un- 
der consideration the enlargement of its electric power plant here 
and the construction of a transmission line through the valley with 
A e of furnishing power for operating wells for irrigating the 

: D. 

NEW ULM, MINN.—Earle D. Jackson, engineer, St. Paul, rec- 
ommends the installation of an additiona] engine and dynamo at 
panna ME and water plant, estimated to cost $3,800, instead 

e construction of a condenser and coolin w 
a oP a00. g tower at an estimated 

TULARE, CAL.—The Tulare County Power Company has 
awarded a contract to Hunt, Mirk & Company, San Francisco, for 
the installation of a 3.000-horsepower steam-turbine generating 


plant at Tulare. Construction work on a distributing system will 
soon commence. l 


à GUADALAJARA, MEX.—The Chapala Hydroelectric & Irrigation 
ompany will soon complete the installation of its new hydroelec- 
tric plant at Puente Grande and will remodel and reconstruct its 


power transmission system that extends to the Hostotipa 
Etzatlan mining districts. paquillo and 


pe PRAIRIE CITY, ILL.—Permission has been granted to the 
ingdon Light & Power Company to enter this town and furnish 
power for street and residence lighting. St. Augustine will also 


be lighted by the Abington Comp 
pany, and it is expe 2 
rent will be available January 1. PECTS tat ewe 


HOLLAND, MICH.—A recent report of the munici 
shows a net income for the fiscal year of a he 
fact that a very low rate is charged for power. The plant has 
been in operation seventeen years and its total cost is $193.094.41 
The total earnings during that time reached $464,682.89. iia 
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KALAMAZOO, MICH.—Municipal improvements to cost nearly 
$250,000, which include a new city hall, modern street lighting sys- 
tem, newly equipped police station, signal service and similar de- 
partures, are planned for Kalamazoo, following a junket by city 
officials to South Bend and other cities of northern Indiana. 


DECATUR, IND.—The Holland-St. Louis Sugar Company has 
contracted to build and equip a large beet sugar plant in this 
city to cost $1,000,000. The plant will be equipped with electrical 
machinery and apparatus for light and power. L. G. Ellingham, 
secretary of state, is largely interested in the construction of the 
proposed plant. S. 


LA CROSSE, WIS.—Bondholders of the La Crosse Water Pow- 
er Company will start to rebuild the wrecked portions of the 
Hatfield and upper dams at once, according to word received here. 
W. J. Ferris, president of the company, will take full charge of the 
reconstruction work. It is estimated the repairs will cost about 
$100,000. 


STOCKTON, CAL.—The Sierra & San Francisco Power Com- 
pany plans for the installation of a distributing system at Stock- 
ton, with underground conduits in the business section. An auxil- 
iary steam generating plant will be erected to serve the city. The 
company has commenced construction on & transmission line from 
Manteca to Stockton. A. 


HELENA, MONT.—The United Missouri River Power Com- 
pany, which owns Canyon Ferry, Hauser Lake and the uncom- 
pleted Holter hydroelectric plants on the Missouri River, has gone 
into the hands of a receiver on request of the United States Mort- 
gage & Trust Company of New York, which holds a bond of $12,- 
500,000 of the company’s. 


COTULLA, TEX.—J. R. Black, of Cotulla, will construct a dam 
across the Nueces River to form a storage reservoir for irrigating 
12,000 acres of land. The dam will cost about $25,000. In con- 
nection with this project there will be installed a hydroelectric 
plant and cotton mill. The power generated by the electric plant 
will be transmitted to Cotulla and other towns in this ei 
tion. . 


GALENA, IOWA.—Work on the erection of the new addition 
for the Interstate Light & Power Company in this city is being 
hurried and the new company expects to have the plant in oper- 
ation within a short time. The capacity of the plant will be dou- 


bled and it is planned that in the development of the system 86V- 


eral of the smaller cities in Illinois and Wisconsin can be supplied 
with current. 


PORTERVILLE, CAL—C. H. Holley, chief engineer of the 
Tulare County Power Company, is quoted as saying that the com- 
pany will be delivering power to the patrons of the line not later 
than April 1, 1912. The substation for the orange district will be 
located at Strathmore, and æ site has been secured in Tulare for 
a station which will supply the dairy district and where a steam 
auxiliary will be located. 

DULUTH, MINN.—Specifications have been prepared by Oscar 
Claussen, of St. Paul, and Charles Pillsbury, of Minneapolis, engi- 
neers, for the installation of a municipal electric light plant, esti- 
mated to cost $901,798; including building and machinery, $240,000; 
overhead wiring equipment, $272,885; underground wiring equip- 
ment, $85,700; customers’ meters, $12,000. An emergency plant to 
secure power from the Great Northern Power Company is also 
planned. C. 


BOISE, IDA.—The Boise & Interurban Railway Company has 
been acquired by the Kuhn interests of Pittsburg. Pa., for a con- 
sideration stated to be $5,000,000. This company has also pur- 
chased the Swan Falls Power Company, and plans for extensive 
power development. A large hydroelectric power plant is planned 
on the Snake River, with transmission and distributing lines 
throughout this entire district. J. S. Kuhn is head of this cor- 
poration. A. 


ANDERSON, IND.—The Indiana Service Company nee Ta 
porated to carry on the business of supplying water. light, ve 
and power to the town of Batesville and the cities of Bnew r- 
Greensburg, Connersville, Rushvile, Greenfield. New Castle, An sot 
son, Elwood, Tipton and Noblesville, and to the inhabitants ae a 
and of other towns and cities. The initial capital stock is es re 
C. W. Hooven, H. L. Olds, C. A. Wilson and H. D. Hughes s. 
directors. | 


WACO. TEX.—The City Commission will cancel the issue of 
$250,000 of bonds that were voted by the tax payers of Waco oSer 
time ago for the purpose of installing an electric ligut and alon 
plant. This action is taken for the reason that the Com cerie 
has entered into a ten-year contract with the Waco Gas & E e 
Company for supplying the city with lights. Under the nee the 
tract a reduction of about twenty-five per cent is grante D 
city and private citizens. ea 

ASHLAND, KY.—The Appalachian Power capa 638.000. 
corded a trust deed on all of its properties in the sum abs ently 
000. The company is capitalized at $25,000,000 and has fed and 
purchased in this section some very valuable electric lig chises 
power plants, in addition to securing rights of way an Ireelectric 
which permit it to erect a system of dams to furnish hydroe enter- 
power for coal plants, villages, cities and manufacturing 
prises in Virginia and West Virginia. 


- — v — 


October 28, 1911 


ELECTRIC RAILWAYS. 
(Special Oorrespondence.) 


DAVENPORT, IOWA.—The work of laying rails on the Daven- 
port and Muscatine interurban line will be commenced at 
C 


once. : 
STOCKTON, CAL.—The survey for the route of the Centr 
California Traction Company’s line at Campton to Lockford has 
been completed. 

SEATTLE, WASH.—The Highland Park & Lake Burien Railway 
Company has been incorporated to build an electric line to Lake 
Burien and Tacoma, C. 

SAN BERNARDINO, CAL.—The Redlands University Railroad 
Company has been incorporated by G. S. Turrell, F. A. Moore and 
J. W. Curtis with a capital stock of $15,000. 

OMAHA, NEB.—t. W. Baker announces that the Nebraska 
Transportation Company is ready to start on the construction of 
an electric railway to Norfolk and Sioux City. C. 

STOCKTON, CAL.—The Tidewater & Southern Railway h 
commenced construction on its electric line between Stockton and 
Turlock, via Modesto. B. A. Bearse is manager. A. 

OGDEN, UTAH.—The Ogden, Logan & Preston Railway plans 
for the construction of an electric line from Ogden to Preston, via 
the Cache Valley. A franchise has been granted. A. 

MINNEAPOLIS, MINN.—The Electric Short Line let the con- 
tract to George Turnham & Company for grading three miles of 
road beyond Medicine Lake. W. L. Luce is president. C. 

WAYCROSS, GA.—Plans are being made for a bigger and bet- 
ter trolley system than was at first proposed. About $250,000 will 
be spent on the system which is now being considered. 

POCAHONTAS, IOWA.—It is reported that the Rock Island 

Railway Company has a controlling interest in the Fort Dodge, 
Des Moines & Southern interurban line and improvements will be 
installed this fall. C. 
_ DECATUR, IND.—Substantial subsidies have been voted by 
the citizens of Monroe and Wabash townships in aid of the con- 
struction of the extension of the Ft. Wayne and Springfield line 
from Geneva to Portland. S. 

LANSING, MICH.—The State Railroad Commission has au- 
thorized the Michigan & Indiana Traction Company to incorporate 
for $750,000 for the purpose of constructing a road from Coldwater 
to Battle Creek, via Union City and Athens. 

SAN DIEGO, CAL.—Extensive improvements are to be made 
to the lines of the San Diego Electric Railway Company. Present 
single-track lines will be double tracked and several extensions 
made. Pay-as-you-enter cars will be put in service. 


. SACRAMENTO, CAL.—President T. T. O’Gregory, of the Sacra- 
mento-Woodland Railroad, has awarded a contract to the Dozier 
Construction Company for the construction work of the line be- 
tween Woodland and Elkhorn, and to Cooper. & Hawley for the 
construction of another section. 

ASHLAND, WIS.—Ashland capital is back of a new interur- 
ban electric line to connect the cities of Bessemer and Ironwood, 
Mich. Service will be instituted prior to January 1. It will con- 
nect at Ironwood with the interstate electric line serving that city 
a Hurley, Wis. A waterpower plant is also being developed at 

on. 

_ GARY, IND.—The Board of Public Works has granted a fifty- 
year franchise to the Indianapolis, Chicago & Meridian Railway 
of which John A. Shaffer of Indianapolis is president. The com- 
pany gets rights through seventeen streets, a cross-city route seven 
miles long. It is announced that the Gary-Valparaiso division will 
be started at once. S. 

MADISON, WIS.—A subscription of $40,000 is being made by 
property owners on the country shore of Lake Montona as a bonus 
for the building of an electric line around the lake as an extension 
of the line of the Chicago & Wisconsin Valley Street Railway Com- 
pany. This company, whicn is capitalized at $10,000, following a 
reorganization, is now constructing a system in this city to con- 
nect with a line to run from Portage. 

SAN LUIS POTOSI, MEX.—It is reported that the English in- 
terests that recently purchased the street car system here which 
is operated under the name of San Luis Tramways Company will 
soon begin the work of transforming it into electric traction. The 
same interests are negotiating for the purchase of a local street 
railway system in Tampico and if the deal is consummated they 
will convert that system into an electric one. D. 


KANSAS CITY, MO.—More than a mile of the grade for the 
new electric line of the Kansas City & Excelsior Springs Electric 
Railway Company has been completed at Mosby, four miles south- 
west of Excelsior Springs. Much work is also being done at other 
points. This line is backed by the Armour interests and will enter 
Kansas City over the new Armour-Swift-Burlington bridge. It is 
planned to eventually complete the line to St. Joseph, Mo. 

LOGANSPORT, IND.—Eugene Purtell, promoter of the In- 
diana & Northwestern Traction Company, has applied for a fran- 
chise to enter this city and has interested the Commercial Club 
in his enterprise.- The plan is to build an electric line from Chi- 
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cago to Lafayette with a branch from Reynolds to Logansport. 
Mr. Purtell. reported to the Commercial Club that he had com- 
pleted the road from Chicago Heights to Mt. Ayr in Newton County, 
Indiana. S. 

ST. PAUL, MINN.—The St. Paul Railway Promotion Company 
which has been organizing the Southern Electric line, or the 
Lake Pepin line, has effected a combination with the Interurban 
Construction Company of Hastings. The Southern Electric Rail- 
way line was to have run from St. Paul through Hastings and Red 
Wing to Lake City. The Interurban Construction Company of 
Hastings meanwhile had begun work on a line from St. Paul 
through Hastings to Rochester, Minn. Both surveys will be ysed 
by the new company, which is to be known as the Interurban 
Construction Company. 

DALLAS, TEX.—It is announced by J. F. Strickland, president 
of the Southern Traction Company, which is arranging to construct 
an interurban electric railway between Dallas and Waco, that the 
right of way has been secured from this city to the proposed ter- 
minus via Waxahachie and Hillsboro, also that the right of way 
for the line that is to run to Corsicana via Ferris and Ennis has 
been secured. The Stone & Webster Engineering Corporation of 
Boston, Mass., is back of this project, the Southern Traction Com- 
pany being one of its subsidiaries. It is said to be the plan of 
this company to extend the line all the way through to Houston, 
where it will connect with the Galveston-Houston Interurban Elec- 
tric Railway, the construction of which is now nearly finished. 
The latter line is also a Stone & Webster Corporation enterprise. 
The same interests own the interurban electric railway that runs 
from Dallas to McKinney. The line between Waco, the present 
projected southern terminus of the Southern Traction Company’s 
line, and Houston, is through a region that is thickly populated, 

D. 


having many flourishing towns. 


TELEPHONE AND TELEGRAPH. 
(Special Correspondence. ) 


GLENBURN, N. D.—The Lone Star Rural Telephone Com- 
pany has increased its capital and will extend its lines. C. 

CHOTEAU, MINN.—Work has been commenced on the instal- 
lation of a telephone system for the forestry department. C. 

DAYTON, WASH.—The Mount Vernon Telephone Company has 
been granted a franchise covering certain streets in this city. A 

ODESSA, WASH.—The Pacific Telephone & Telegraph Com- 
pany has applied for a franchise for a telephone system in this 
town. 

OLGA, ILL.—The Olga Telephone Company has 
porated with a capital of $2,500, by Elwood Barker, 
nigan, Jr., and Lawrence Smith. 

HAMILTON, MONT.—The Flat 
Company, capital $50,000, has been incorporated by A. H. 
V. H. Calhoun and F. C. Wilhelm. 

MANITOWOC, WIS.—The Illinois Tunnel Company, owners of 
the Chicago automatic-telephone system, is planning the installa- 
tion of an automatic telephone system. C. 

LAS CRUCES, N. M.—The Tri-State Telephone Company has 
been granted a franchise for a telephone system at Las Cruces. 
D. D. Clark is representing the company. A. 

ASTORIA, ORE.—The Central Telephone Company has 
awarded a contract to Damon Stinson for stringing the wire for 
the line between this city and Jewell and Elsie. 

PORTERVILLE, CAL.—The Rosedale Rural Telephone Com- 
pany has been organized to install a system between Porterville 
and Worth. The main exchange will be located at Porterville. A. 
Chalmers is president, and E. O. Giddings, secretary. A. 

BAY CITY, ORE.—The Pacific Telephone & Telegraph Com- 
pany has commenced the reconstruction of its telephone exchange 
and system here. A trunk line will connect Bay City with Tilla- 
mook, and other county lines will terminate at Bay City. A. 

EUGENE, ORE.—The Pacific Telephone & Telegraph Company 
will soon commence construction of a new line between Eugene and 
Cottage Grove. The company will also extend and improve its 
systems at Roseburg and Albany. About $75,000 will be expended 
in this work. A. 

SHORT CREEK, KY.—The Short Creek Mutual Telephone 
Company has been incorporated with a capital of $2,000. The in- 
corporators are D. M. Young, D. B. Young, 8. T. Pryer, Isaac Ferry, 
S. H. Day, Willie Spurrier, John Bradshaw, J. M. White, S. J. 
Butler, Irvin Patterson, and others. 

SANDUSKY, O.—Details have been worked out providing for 
the merger of the Independent and the Central Union Telephone 
Companies properties in Erie, Sandusky, Ottawa and Huron Coun- 
ties. The consolidation will affect lines in Sandusky, Fremont, Port 
Clinton, Norwalk, Bellevue, Huron and Clyde. It is understood that 
all local business will go to the Independent concern and the long 
distance or toll business will go to the Central Union. About 
$500,000 stock will be represented in the independent company ex- 
clusive of Bell interests. The plan has been forwarded to the 
headquarters of each concern for ratification and the merger 


seems assured. 


been incor- 
S. E. Flan- 


head Independent Telephone 
Stephens, 
C. 
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ELECTRICAL SECURITIES. 


tificate with the 

The Western Power Company has filed a cer 
secretary of state at Trenton, increasing its capital stock from 
18,000,000 to 20,670,000. 
i The Liisa Railroad Commission has approved the = 
sue by Boston Elevated of $5,000,000 thirty-year bonds, interest a 
a rate not to exceed five per cent. The entire issue has been sub- 
scribed. for. | 

The American Telephone & Telegraph Company has offered. 
stockholders of Missouri & Kansas Telephone Company the right to 
exchange until November 16, 1911, their stock for shares of Ameri- 
cán Telephone, at the rate of seven shares of Missouri & Kansas 
for three American Telephone & Telegraph. This works out at 


for four years, and has recently sold around forty. There is $13,- 
627,700 Missouri & Kansas stock outstanding. This company has 
been in a hotbed of opposition for years, but last year the American. 
Telephone began its financial rehabilitation by canceling $10,000,000 


Missouri & Kansas floating debt which it held, and taking in ex- 


change Missouri & Kansas stock. l 

The management of the eight affliated Hudson River Power 
Companies has been taken over from the receivers by the Stone & 
Webster Management Association, the properties having been deed- 
ed over the bondholders’ committee headed by James R. Hooper of 
the New Engiand Trust Company. This committee will in turn 
transfer them to the proposed new company to be incorporated un- 
der New York laws. It is understood that plans are being made 
for financing the reorganized company through a syndicate headed 
by Boston bankers. — Tar Oe . ' i 
St S E E DIVIDENDS. 0 Ct | we 

Connecticut Railway & Light Company; reguinr quarterly divi- 
dends of one per cent on the common and one per cent on the pre- 
fered stocks, payable November 15. 

Grand Rapids Railway Company, regular quarterly dividend of 
one and one-quarter per cent, payable November 1. 

Minneapolis General Electric Company, & quarterly dividend 
of two per cent on the common stock, payable November 1 to stock- 
holders of record October 18. This places the common on an eight- 
per-cent basis, the rate having been previously one and three-quar- 
ters per cent quarterly from August, 1910, to August, 1911, one and 
one-half per cent quarterly from November,- 1909, ‘to May, 1910, and 
two per ‘cent semi-annually front 1906 to August, 1909. 

North American Company, regular quarterly -dividend of one 


and one-quarter per cent, payable January 2 to stock of record De- 
cember 15. 


CLOSING BID PRICES FOR ELECTBICAL SECURITIES IN THE LEADING EX- 
CHANGES AS COMPARED WiTH THE PREVIOUS WEEK | 


NEW YORK. 

` A S E eet ea gen = ee ee eee Oct. 23. Oct. 16. 
Allis-Chalmers. cotamorn -..:....... Sete feat wins ted eae tees -3 3 
Allis-Chalmers preferred ...........ccc cece cee merce ee sii dansa We. I, 
Amalgamated Copper..... Kntieetae ee ee er sign wotee es 63%. . 52% 
Amer. Tel & Cable... res.. enesesse EE EE TE E E Le -74 
American Tel. & Pel: wi. ccd cent cece eceecees LLL... L.. 184% 135% 
Brooklyn Rapid Transit....... T E A T siess’ 714% THH 
General Electric ....sesesesssoses Keena PEE T LDU 150% 
Interborough-Metropolitan common |... ss esa Fre. tessere- saeceee 145% | 15% 
Interborough-MetropoHtan preferred ...... Mercere scecceees hh. 464 
Kings County Electric adele me Ort ax 


aka sR awew set aes PT rae Os.) 129 - 
Mackay Companies (Postal: Telegraph and Cables) common 86 — 86- 


Mackay Companies (Postal Telegraph and Cables) preferred - 72% _ 72% 
Manhattan Elevated ....... pina deena ae wee E Ra Pree errs 134 184 
New York & New Jersey Telephone............--seeeeeseeees 103 103 
Pacific Tel. & Tel. .... ccc ccc cece cree center erect een etenee 43 44 
U. S. Steel COMMON ....... cee cece eee eee eee ee eee eeeseaes 59% 61% 
U. 8. Steel preferred... . 0... cece ee cece cece eect tence ee eencces 109% 109% 
Western Union ...... ccc cece cece cee c ener e een e eee tceseeeceee 73⁄4 794 
Westinghouse common ......sssseessessoesrererorecsoeeseesr. 6444 63% 
Westinghouse preferred ......... cece cere reer cree cnet er eneeee 111 111 
*Last price quoted. 
BOSTON. 

Fr Oct. 23. Oct. 16. 
merican Tel. and Tel. ......... ccc cece ccc cece eee eeeee 134 135 
Edison Electric MMuminating ..... Lit i ESS RAE TREES 8 ule SOLES 20 236 
General Electric .... ccc cc ccc ccc ce etc ee cette eens eee eeteceee 150 151 
Massachuetts Electric common .....sesesseseosesessoseoesesees 20% 20% 
Massachusetts Electric preferred .......:.. cece cece cece e er eces 93 9414 
New England Telephone .......cccc cece cece crete ere cerceerees 145 145% 
Western Tel. & Tel. common ...... cece rece c eee e reese ereeees 265% 19% 
Western Tel. & Tel. preferred.......... cc cece cece cere eee e eres 105 95 
PHILADELPHIA. 

American Railways ....... cc cece cece ccc c eee e ttre eee eees wate Hr oS ý 
Electric Company of AMerica.....se..sessessssesoesesesesses. 11% 11% 
Electric Storage Battery cOommMoN.............cc cece reece 53 52% 
Electric Storage Battery preferred............. ccc cere erences 53 52% 
Philadelphia Electric 2... cc cc ccc ccc cee rece reece cette eases 16% 16% 
Philadelphia Rapid Transit .......... cc cece renee eee eeeecees 23% i 22 
Philadelphia Traction 2... ccc cece cece cece een e weet ee eeereseee 83% 821 
Union Traction ..iisssccsccssec we ke ea ee ieee saneren 50% 50% 
CHICAGO. 

Chicago Elevated COMMON ...... cc cee eee eee eee eee eens ~ BE aa 
Chicago Elevated preferred ........c.cccccccuccucteccuceusens 90 90 
Chicago Railways. Series 1 .....c:.cccccecccsscecccuveccseoes 92 92 
PEPPE A -Serles’ 2.2... sceccccs sees nlaseouensunsueent 3014 28 

Chicago Subway ......... ssvccccccctettetceteeeeeeeentenees % 
Chicago Telephone <a csced-cecccscdanslsscaeeeweens ives. 121 119 
Commonwealth Edison SE E E E EE RTL 127% 127% 
National Carbon comman ......... 2s csccccceccccceccececees 100 100 
National Carbon preferred AAR Rien E AS NEN | |, 117 
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PERSONAL MENTION. 


W. H. NICHOLS, vice-president of the Allis-Chalmers Company, 
recently returned to New York from Milwaukee after a few days’ 
inspection of the company’s plant there. 


JAMES K. GRAY has been promoted from the assistant-super- 
intendency to the superintendency of the Chicago, Lake Shore & 
South Bend Interurban Railroad, to succeed C. E: Palmer. Mr. 
Palmer resigned to take a situation with the Ft. Wayne & Northern. 
Traction Company. . - 


E. R. BUCKLEY, after three years with the ‘Wisconsin Geo- 
logical Survey, seven years as director of the Missouri Bureau of 
Geology and Mines, and four years professional service as a min- 
ing expert, announces that he has opened an office as a consulting 
mining geologist and engineer at 1364 People Gas Building, 122 


GEORGE W. DUNLAP, superintendent of power of the Wor- 
cester ( Mass.) Consolidated Street Railway Company, has sent in 
his resignation and will assume the position of electrical engineer 
for the New York Public Service Commission; Firgt: District, ` Mr. 
Dunlap’s resignation takes effect November -1,--at’ which: time he: 
will be succeeded by -Frank M. Finlayson, now. his- assistant. . 


nah eel 5 “e e s 


F. X. CLEARY. has resigned his position—as advertising. man- 
ager for the Western Electric Company, to engage in -spectal ` ad- 
vertising and sales-promotion service. ` Mr. _Cleary’s long ‘service: 
ag salesman, sales manager and advertising manager has given 
him a wide experience and acquaintanceship in the electrical field, 
which will continué to .be, his line gf future effort. P. L. ‘Thom- 
son, formerly manager of the Western Electric Company 8 Pitts- 
burg house, has heen appointed advertising manager. -s.n 

A. M. WORTHINGTON, actively connected with the electrical; 
interests of Louisville, Ky., for the past. twenty years, was on bis 
recent resignation presented with a handsome gold watch by his 
employees and associates. Mr. Worthington's associatien. in Louis- 
ville has been entirely in an executive capacity. He went to that 
city in 1891 as manager of the Citizens Electric Light & Power 
Company. Through all the changes anå reorganizations which end- 
ed in the formation of the Citizens: General Electric Company, he 
remained as general- manager, and when that company was merged 
in 1903 with the Louisville Electric Light Company, forming the 
present: Louisville: Lighting Company, his services were retained. 
Mr. and Mrs. Worthington have gone to California, where Mr. 


Worthington will remain a year recuperating from an Seat 
some duration. He is succeeded as general manager by P.. -Glid 


den, who comes from Easton, Pa. os eee 


..-QBITUARBY. = 9°... 2. 

ROBERT MATHER; thaifman of the Board of-Directors of the 
Westinghouse Electric & Manufacturing- Company, died“ Tuesday, 
October 24, after a short: illness. .. ) n i 
Mr. Mather: wąs -born at Salt Lake- 
City, Utah, on: July 1, 189, was .- 
graduated from Knox College in.: 
1882, and at the time of his death 
he was a trustee of the-college. Jn. - 
1892 .at Detroit he married Miss- . 
‘Alice Caroline Jell., He- entered the 
railway service in 1882.. and for 
three years was in the treasurer's 
office of the Chicago, Burlington & 
Quincy Railroad. In 1886 he was 
admitted to the Illinois bar in Chi- 
cago. He became general counsel 
of the Chicago, Rock Island & Pa- 
cific Railway in 1902 and its presi- 
dent in 1904. Mr. Mather had been 
chairman of the Board of Directors 
of the Westinghouse Company since 
1909. He was a director of sev- 
eral railroads and of the National 
Bank of the Republic, Chicago, the 
Mercantile Trust Company of New 
York, the Equitable Life Assurance {me 
Society, and the Havana Electric Company. Mr. nen oe Gare 
ly death brings to a close a remarkable career. oar suc 
accomplished in his early life under great difficulties. 


NEW PUBLICATIONS. 


ms o- 

AMERICAN SOCIETY FOR TESTING MATERIALS- T ben 

ciety has published the year book for 1911, contain a covering 8 

specifications which have been adopted by the of iron and steel, 

variety of topics. These include magnetic tests © h charter an 
and specifications for hard-drawn copper wire. ; given 
by-laws of the society and list of members are also . 


REPORT ON PROVIDENCE TRACTION.—This al i 
ranged in a manner convenient for reference has a “Situation in 
of maps, diagrams and data regarding the traction except 
Providence, R. I. Financial questions are not taken a gate 
a general way, the object of the work done being x ment, 8n 
the traction system as it exists, trace its previous develop 
make recommendations for its physical improvement. 


i $ 


ROBERT MATHER. 


N 
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LEGAL NOTE. 


CHARGING OFF OF COST OF UPKEEP.—The Third Appel- 
late Division of the Supreme Court of New York holds that, while 
there are certain betterments to property that are properly charge 
able to capital, the general upkeep of a plant ought not to he 
charged to capital, but the company ought to be compelled to make 
such repair and replacement as a part of current expenses. If this 
were not so, a]l running expenses could be capitalized periodically 
and the gross income called net income, and the company continu- 
ally impoverished by paying improperly large dividends.—People 
ex rel. Binghampton Light, Heat & Power Company vs. Stevens, 
128 N. Y. S. 440. 


FOREIGN TRADE OPPORTUNITY. 


(From Daily Consular and Trade Reports, issued by the Bu- 
reau of Manufactures, Washington, D.C. In replying te the Bureau 
for information mention file number.) 

NO. 7440. AMERICAN TELEPHONE APPARATUS.—Accord- 
ing to information supplied an American consulate by local deal- 
ers in telephones for private use and by hardware dealers, there 
should be a good opening for American telephone instruments, for 
both private and public installation. There is now a discussion 
relative to the advisability of extending the present system, now 
using Swedish instruments. This may afford Americans an oppor- 
tunity to submit bids and receive the contract. The consulate in 
question would be glad to receive from telephone manufacturers, 
in addition to catalogues (preferably in Spanish), lowest prices, 
terms of credit, discounts, etc. Should any telephone manufactur- 
er prefer to correspond direct with an especially interested person 
in the above line, the name of a resident is given, with whom cor- 
respondence may be conducted in Spanish or French. 


PROPOSALS. 


WIRING.—The office of the Supervising Architect, Washing- 
ton, D. C., will receive proposals until November 10 for the con- 
struction complete (including heating apparatus, electric conduits 
and wiring, lighting fixtures), of the United States Post Office 
at Newberry, S. C., in accordance with drawings and specifications, 
copies of which may be obtained from the custodian of site at New- 
berry, or at the Supervising Architect’s office. 

WIRING.—The office of the Supervising Architect, Washington, 
D. C., will receive bids for wiring and installing conduits and in- 
terior lighting fixtures in a number of post-office buildings, bids to 
close on the dates given below: 


Date. Post Office. 
November 27 ie oid iG eit ain GONE OR a ROR CANA ORE EER YS Huron, S. D. 
ads 2 e a bead a E sin ai art ats dac) Dg ES utua E Gone sac’ Bicomington, Ind. 

CCONIDG! Zo. ooe coken ae a ia a E E SRE Rew es arsons, Kans. 
December 4........... CaN eke E EE TE E Re oa ae eyed. Homestead, Pa. 
December GB ci deseme Sie 2 bok ee ae WO ioe aaa ea ee Union City, Tenn. 


Drawings and specifications may be obtained from the custo- 
dian of the site at the various places where work is to be carried 
out, or from the Supervising Architect’s ofice. 


INDUSTRIAL ITEMS. 


THE CENTURY ELECTRIC COMPANY, St. Louis, Mo., an- 
nounces that Henry H. Thedinga, 343 Central Building, Seattle, 
Wash., has been appointed district sales agent to look after the in- 
creasing demand for Century single-phase motors in that territory. 

THE TRUMBULL ELECTRIC MANUFACTURING COMPANY, 
Plainville, Conn., designates its October issue of Trumbull Cheer as 
the “Jovian Issue.” In addition to an article on co-operation and 
another on Jovianism, there are several illustrations of starting 
switches and moulding receptacles reproduced. 

THE DELTA-STAR ELECTRIC COMPANY, Chicago, Ill., has 
been awarded the contract for Columbian-type pole bases to be used 
in connection with the new flamearc lamps supplied the City of 
Chicago by the Sanitary District. These bases are the product of 
the Pittsburgh Transformer Company’s foundry and will be installed 
in the so-called Chicago loop district. 

THE ILG ELECTRIC VENTILATING COMPANY, Chicago, 
Il., has established a branch office at 13 Park Row, New York. 
The office, which is in charge of George Breidert, carries in stock 
a full line of direct-connected fans and blowers, including forge 
blowers, etc. The office solicits inquiries from architects, engi- 
neers, heating and ventilating men, electrical contractors and 
‘Others, and is in a position to make immediate deliveries. 

THE WAGNER ELECTRIC MANUFACTURING COMPANY, St. 
Louis, Mo., has distributed a bulletin describing its type BW poly- 
phase induction motor. This motor represents an application of 
the mechanical features of the Wagner single-phase type to poly- 
Phase uses. The desirable starting and operating performance of 
the single-phase motor ig thus secured. Curves showing the start- 
ing characteristics and performance of this motor are included. 

STONE & WEBSTER ENGINEERING CORPORATION, Boston, 
Mass., has issued in the form of a booklet, a record of work done 
and work doing in the third quarter of 1911. The work is classi- 
fled according to the states in which the work is done, and by the 
class of work. A summation shows 184,420 kilowatts steam instal- 
-lation, 231,160 kilowatts water-power development and 551 miles 
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of railway construction. Also 83,825 kilowatts substation equip- 


ment was installed. 

THE MINERALLAC ELECTRIC COMPANY, Chicago, Ill., has 
transferred the manufacture of the instrument formerly known as 
the Chicago printing attachment to the Chicago Electric Meter 
Company. ‘Fhe device will hereafter be known as the ‘“Printo- 
meter” and will be manufactured under greatly improved condi- 
tions. The Minerallac Electric Company will, however, continue 
as distributers. The company further announces the removal of 
its offices from 400 South Hoyne Avenue to the Merchants Loan & 
Trust Building. ° 

THE DONGAN ELECTRIC MANUFACTURING COMPANY, 
Detroit, Mich., has appointed Arthur P. Pierson, 136 Liberty Street, 
New York, as its sole selling and distributing agent for a com- 
plete line of bell-ringing, toy, Christmas-tree-lighting and sign- 
lighting transformers which are being placed on the mar- 
ket. Mr. Pierson has undertaken the marketing of the com- 
pany’s entire output. He is also selling a pull attachment for 
use on pull-chain sockets, known as the Peco attachment which 
may be used on any type of pull-chain socket and with any shade. 
A full line of artificial lamp colorings and permanent frosting 
liquids, also a line of soldering pastes, sticks and salts are being 
manufactured by Mr. Pierson and sold under his own trade-brand 
name, “Peco.” 

THE FOSTORIA GLASS SPECIALTY COMPANY, Fostoria, O., 
has issued catalogue No. 53, entitled “Iris Illuminating Glassware,” 
in which are listed, described and illustrated over 300 different styles 
ef shades and reflectors in colored and iridescent patterns for gas 
and electric lamps. It conforms in size of pages and general concep- 
tion to the same company’s 100-page catalogue No. 52 on cut and 
etched ware with the additional feature that each of the ten dis- 
tinct motifs employed in the decorating of the “Iris” ware is real- 
istically illustrated by a three-color cut. The colored plates bring 
out, so far as it is possible for cuts to do, the delicate shadings and 
blending tints which constitute much of the beauty of art glass, 
although it is not practical to reproduce through the medium of 
printer’s ink, the play of iridescent colors that is characteristic of 
many of the types shown. 

THE MOORE LIGHT COMPANY has made a number of in- 
stallations in New York recently including long Moore-light tubes 
for the show windews of R. M. Haan at 505 Fifth Avenue and 
Madam Clarice at 1548 Broadway. New work has been completed 
in the Baltimore Dairy Lunch Rooms on Twenty-third Street and 
Beekman Street and in the Uptown Office of the New York World. 
The wholesale houses of Cheney Brothers, 215 Fourth Avenue, and 
Albert Godde, Bedin & Company, 13 West Twentieth Street, have 
been equipped with color-matching installations with the white 
Moore light. The fact that the white Moore light shows all colors 
in their true values has induced many textile manufacturers re- 
cently to utilize this form of illumination. These manufacturers 
include: Rhode Island Worsted Company, Stafford Springs, Conn.; 
J. H. & C. K. Eagle, Shamokin, Pa.; Cheney Brothers, South Man- 
chester, Conn.;: Footer’s Dye Works, Cumberland, Md., and the 
American Thread Company, Willimantic, Conn. 


THE WAVERLEY COMPANY, Indianapolis, Ind., has, in its 
1912 catalog, embodied a new idea in catalog making. A number 
of scenes, incidents and characters from the Waverley novels, after 
which the Waverley Company was named, have been chosen for 
the decorative idea, and the scheme has been worked out in a 
most pleasing manner. Thus the outside cover displays in green 
and gold, figures in mediaeval armor taken from the entrance hall 
at Abbotsford. The inner cover shows Scott’s coat of arms under 
a three-color picture of the Waverley 1912 limousine in the garden 
at Abbotsford. Across the tops of all the inside pages runs a 
frieze in three colors and gold representing the tournament in 
Ivanhoe. The portrait of Sir Walter Scott backs up the title page 
and in the wide margins on either side of the printed matter ap- 
pear panel portraits of different Waverley characters. The two 
center pages of the catalog are devoted to a large four color half 
tone of a Waverley car on the Abbotsford estate. The catalog is 
well furnished with excellent engravings of the various types of 
the silent Waverley electrics. 

THE WESTINGHOUSE ELECTRIC & MANUFACTURING COM- 
PANY, Pittsburgh, Pa., describes, in folder No. 4186, an auxiliary 
line switch for use on trolley cars equipped with ordinary drum type 
controllers. The auxiliary line switch is electro-pneumatically op- 
erated and is mounted underneath the car. The line current is 
broken by this switch, which is in effect a very rugged circuit- 
breaker. The folder contains a complete description and photo- 
graphic illustrations of the line switch and wiring diagram showing 
how it should be installed. Folder No. 4184, dated September, 1911, 
describes the spider armature construction used by the Westing- 
house Company, its railway-motor brush holders, its armature and 
axle bearings, and its unit switch control systems, both for 600 and 
1,200 volts. Discussions are also given of the comparative advan- 
tages of interpole and non-interpole railway motors, and of box- 
frame vs. split-frame motors. Many photographic reproductions are 
given of modern interurban and street railway cars, and beside each 
is tabulated an outline specification for each car indicating te 
electrical and mechanical equipment used on it. Leaflet No. 2371 
treats of the Type Q engine-driven, direct-current generators. 
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DATES AHEAD. 


Telephone Pioneers of America. Boston, Mass., November 2-4. 
Association of Railway Electrical Engineers. Annual conven- 
tion, Hotel La Salle, Chicago, November 7-10. 


Alabama Light and Traction Association. Montgomery, Ala., 
November 14 and 15. 


Ohio Society of Mechanical, Electrical and Steam Engineers, 
Canton, O. November 17 and 18. 


Association of Railway Telegraph Superintendents. Joint meet- 


ing of eastern and western divisions, Chicago, Ill., November 23 
and 24. ' 
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Los Angeles Electrical Exposition. Los Angeles, Cal., Novem- 

ber 25-December 9. 

National Gas and Gasoline Engine Trades Association. Annual 
meeting, Hotel Hollenden, Cleveland, O., December 5-8. 

American Institute of Chemical Engineers. Annual meeting, 
Washington, D. C., December 20-22. 

National Electric Light Association. Next annual convention, 
Seattle, Wash., June 10-14, 1912. 

National Electrical Contractors’ Association. Annual meeting, 
Denver, Colo., July 17-20, 1912. 

The 1912 Boston Electric Show. Mechanics Building, Boston, 
Mass., September 28-October 26, 1912. 


RECORD OF ELECTRICAL PATENTS. 


Issued (United States Patent Office) October 24, 1911. 


1,005,794. TROLLEY. Stephen M. Balzer, Andover, N. J. Filed 
Oct. 28, 1907. A side-running trolley has the wheel rotating 
about a hollow bearing which is arranged to oscillate through 
a small angle about a flattened spindle taat is thick in the 


middle and tapering off to the ends that are secured in the 
trolley fork. 


1,005,797. TROLLEY GUARD AND FINDER. Henry .E. Bayer, 
Pittsburg, Pa., assignor of one-fourth to Edward E. Rieck, 
Pittsburg, Pa. Filed June 13, 1910. The guard comprises 
arms mounted on the wheel journal and projecting upwardly 
and provided with pendulous portions to hold them vertical. 
The finding fork comprises divergent arms and a base por- 
tion arranged to have the trolley rope connected thereto, the 
fork being mounted on the wheel journal inside of the guard 
arms. 

1,005,805. ADJUSTABLE SERIES SHUNT. Arthur J. Brown, Mil- 
waukee, Wis., assignor to Allis-Chalmers Co. Filed Feb. 14, 
1910. A strip of resistance material is wound back and forth 
in a frame forming loops, and has adjustable clamps for short 
circuiting one of the loops. 

1,005,811. ELECTRICALLY HEATED COOKER. Lloyd G. Cope- 
man, Flint, Mich. Filed May 7, 1910. A heat-insulating casing 
contais an electric heating unit that can be piaced at the bot- 
ton or top of the chamber. A thermostat regulates the heat. 

1,005,829. ILLUMINATING DEVICE. William F. Gurley, Troy, 
N. Y., assignor to W. & L. E. Gurley. Filed Aug. 6, 1909. An 
electric lamp is arranged to illuminate a thermometer tube 
and its graduated scale. 

1,005,842. ELECTROMOTOR. Benjamin F. Hutches, Jr., Allendale, 
N. J. Filed June 17, 1910. Comprises a centrally arranged 
stationary field magnet, a shaft journaled therein, a number 
of insulated wings secured to the shaft, armature coils carried 
by the wings, and means for conductively connecting any one 
coil with one of the adjacent wings. 


1,005,846. ELECTRIC-WIRE-TERMINAL CLIP. Julius H. Kaesen, 
New York, N. Y. Filed Dec. 2, 1910. A threaded sleeve is 
adapted to screw over a terminal connector with an internal 
loop and screw to engage a wire and a pair of external grip- 
ping jaws that are closed as the sleeve advances along their 
inclined sides. 


1,005,855. ALTERNATING-CUnRENT ELECTROMAGNET. David 
L. Lindquist, Yonkers, N. Y., assignor to Otis Elevator Co. 
Filed June 16, 1909. Comprises a coil, a core formed of sec- 
tions divided in planes parallel to the lines of force, and means 
for establishing magnetic flux of different phase relation re 
spectively in the sections. 


1,005,856. ALTERNATING-CURRENT KLECTROMAGNET. David 
L. Linquist, Yonkers, N. Y., assignor to Otis Elevator Co. 
Filed Feb. 9, 1910. Comprises primary and secondary coils, 
means for causing the magnetic fluxes due to their currents 
to differ in phase, and a selected ohmic resistance and a se- 


lected capacity external to the secondary and in series there- 
with. 


1,005,857. ALTERNATING-CURRENT ELECTROMAGNET. David 
L. Linquist, Yonkers, N. Y., assignor to Otis Elevator Co. 
Filed Feb. 9, 1910. Comprises a primary coil, a stationary 


core, a movable core, and a secondary conductor on each of 
the cores. 


1,008,858. DYNAMO-ELECTRIC MACHINE. Charles E. Lord, 


Norwood, O., assignor to Allis-Chalmers Co. Filed Sept. 24, 
1906. A multipolar field structure is provided with regular 
field cores and poles, pole shoes divided in the center of each 
pole face, bridging members connecting adjoining poles, and 
a distributed auxiliary fleld winding arranged in slots in the 
pole shoes and bridging members. i 


1,005,862. PRINTING TELEGRAPH. Alfred S. McCaskey, Chica- 
go, II. Filed May 3, 1901. Renewed Dec. 22, 1909. Combined 
with the signaling keys, are a number of sets of pole-changers, 
means for bringing these successively into operative connec- 
tion with the keys, and a collector operated independently of 


the keys for connecting the sets of pole-changers successively 
with the line. 


1,005,866. MEANS FOR PREVENTING AN ELECTRIC DIS- 
CHARGE THROUGH A GAS COLUMN. Daniel McFarlan 
Moore, Newark, N. J., assignor to Moore Electrical Co., New 
York, N. Y. Filed Apr. 7, 1906. Combined with a vacuum tube 
is a tube connected therewith and containing sand adapted to 
permit the passage of gas and prevent electric discharge there- 
through. 

1,005,867. VACUUM-TUBE LIGHTING. Daniel McFarlan Moore, 
Newark, N. J., assignor to Moore Electrical Co., New York, 
N. Y. Filea May 8, 1906. Combined with a vacuum tube are 
a number of gas feed valves controlling respectively the flow 
of gases different in kind, and independent operating magnets 


for the valves both responsive to changes in the vacuum with- 
in the tube. 


1,005,870, DEVICE FOR SUPPORTING ARTICLES IN AN ELEC 


TROPLATING BATH. Mortimer L. Packer, Columbus, O. 
Filed Feb. 3, 1911. A vertical metallic rod has a hooh for hang- 
ing over a cathode bar, a sleeve for insulating the rod from 
the electrolyte and a series of hooks secured to the rod and 


passing through the sleeve for hanging the objects to be 
plated. 


1,005,874. SPACER AND BRACER FOR COMMUTATOR-NECKS. 
Howard H. Ralston, Norwood, O., assignor to Allis-Chalmers 
Co. and Bullock Electric Manufacturing Co. Filed Aug. 1, 1207. 
Long commutator necks connect the commutator and windings, 
and spacing blocks are located intermediate the ends of the 
necks and engage the adjacent necks to prevent relative edge- 
wise movement of the latter. 


1,005,880. METHOD OF FORMING JOINTS IN METAL. Adolph 
F. Rietzel, Lynn, Mass., assignor to Thomson Electric Welding 
Co., Lynn, Mass. Filed Oct. 2, 1906. The method of securing 
a sheet-metal tube to a metal sheet provides the end of the 
tube with an annular fiange having contacting projections pro- 
jecting transversely to the flange, applying the flange to the 
surface with which union is to be formed, passing heating elec- 
tric current through the contact projections and subjecting the 
parts to mechanical pressure applied in a direction transverse 
to the plane of the flange. 


1,005,883. INSTRUMENT FOR MAKING MICROMETRIC MEAS- 
UREMENTS. Pierre Roch and Etienne Challet, Rolle, Switz 
erland. Filed July 28, 1910. A micrometer comprises a frame 
having fixed and movable fingers adapted to grasp an element 
to be measured between them, a micrometer screw for operat- 
ing the movable finger, an electric circuit normally open, & 
latch adapted to be operated when the circuit is closed, such 
operation locking the micrometer screw against rotation and 
means co-operating with the micrometer screw for closing the 
circuit when the screw, the movable finger and the fixed finger 
are in their closest contact. 


1,005,898. ILLUMINATED SIGN, Arthur W. Stahl and John H. 
Stahl, Denver, Colo. Filed Jan. 19, 1911. An electric sign with 
curved translucent sign plates has an electric lamp placed in 
a reflecting casing made of two partly open semi-cylindrical 
reflectors. 

1,005,899. SWITCH. George G. Stout, Parkersburg, W. Va. Filed 
Sept. 26, 1907. A solenoid switch has a movable core adapted 
to raise the switch arm against a resilient contact plate. 


1,005,902. ELECTRIC DROP LIGHT. Daniel H. Taylor, Palisades, 
Colo. Filed Dec. 28, 1910. Combined with a casing having 
an opening is a cord conductor passing out of the opening, 
a stand detachably connected with the casing, a lamp on the 


conductor, and means on the stand for detachably connecting 
the lamp to the stand. 


1.005.904 and 1.005905. SYSTEM OF ELECTRICAL DISTRIBU- 


TION. Hermon L. Van Valkenburgh, Norwood, O., assignor 


to Bullock Electric Manufacturing Co. Filed Feb. 19 and 28, 
1906. A number of generators that are to be connected in 
parallel have reciprocating double-throw volt-meter switches 


provided at the switchoard, so that in one position the volt- 
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meter is connected to the generator and when all the switches 
are in the opposite position the voltmeter is connected through 
them in series to the busbars. 

1,005,910. KEY SWITCH. Alfred H. Weiss, Chicago, Ill., assignor 
to Kellogg Switchboard & Supply Co., Chicago, Ill. Filed Mar. 
23, 1905. A key switch for a party line consists of a set of 
spring-controlled keys adjoining each other in a row. 

1,005,915. COIL-FORMING MACHINE. Alfred H. Wouters, Nor- 
wood, O., assignor to Allis-Chalmers Co. and Bullock Electric 
Manufacturing Co. Filed Feb. 28, 1907. Renewed Apr. 6, 1911. 
A coil-winding machine consists of a former, bending means, 
and means for moving the former in a polygonal path and for 
turning the bending means. 

1,005,926. ELECTRIC SWITCH. Reuben B. Benjamin, Chicago, 
Ill., assignor to Benjamin Electric Manufacturing Co., Chicago, 
Ill. Filed July 18, 1907. A rotary snap switch inclosed in a 
canopy fixture. 

1,005,937. SYSTEM OF ELECTRICAL DISTRIBUTION. Herbert 
W. Cheney, Milwaukee, Wis., assignor to Allis-Chalmers Co. 
Filed Oct. 6, 1909. A multi-wire power circuit has a circuit- 
breaker in each of its main wires. The circuit-breakers are 
interconnected by a tripping circuit containing coils normally 
keeping the circuit-breakers closed, a set of overload switches 
and auxiliary switches. 

1,006,003. AUTOMATICALLY CONTROLLED MIXING-MACHINE 
OR THE LIKE. Pio Narciso Pecci, Paterson, N. J., assignor 
of one-sixth to Peter Dow, one-sixth to Herman Porzig, one- 
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1,006,041.—-SUSPENSION INSULATOR. 


sixth to Charles Grund, and one-sixth to Richard Meyer, Pater- 
son, N. J. Filed Apr. 5, 1911. The machine is driven by an 
electric motor which is electromagnetically controlled by a 
gear and dial associated with the machine. 

1,006,005. CIRCUIT-CLOSER. Franklin A. Pierce, Wheeling, W. 
Va. Filed Nov. 6, 1909. Between two oppositely disposed elec- 
tromagnets is suspended a pair of oscillating arms carrying 
armatures. Attraction by one or the other magnet causes the 
arms to swing and thus close a set of contacts on one or the 
other side of the arms. 

1,006,021. ELECTRIC LIGHTING. Charles P. Steinmetz, Schenec- 
tady, N. Y., assignor to General Electric Co, Filed Apr. 30, 
1900. The method of modifying the color of mercury-vapor 
arc light and protecting the inclosure in which the same is 
contained consists in introducing vaporous color-modifying 
substances in a form in which their chemical activity with 
reference to the envelope is neutralized, and protecting the 
modifying substances from the action of moisture or of the 
atmosphere. 

1,006,040. INSULATOR. Julius Alsberg, New York, N. Y. Filed 
July 29, 1907. Renewed June 13, 1911. A suspension-type 
eee has its units suspended by strands of silicious mate- 

al, 

1,006,041. INSULATOR. Julius Alsberg, New York, N. Y. Filed 
Sept. 28, 1908. Renewed Feb. 24, 1911. The conductor is sus- 
pended by an insulating rope which is surrounded and pro- 
tected by a series of interconnected petticoated tubular in- 
sulating units. 

1,006,042. INSULATOR. Julius Alsberg, New York, N. Y. Filed 
June 17, 1909. Renewed June 13, 1911. A modification of the 
preceding. 

1,006,069. ELECTROMAGNETIC IGNITING DEVICE FOR ARC 
LAMPS. Karl von Dreger, Berlin, Germany, assignor to Dago- 
bert Timar, Berlin, Germany. Filed Feb. 15, 1910. A lamp 
with two pairs of carbon electrodes lying one above the other 
and almost horizontal has an electromagnetic short-circuiting 
device operatively connected to each upper carbon. 
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1,006,079. SUBMARINE SOUND-SIGNALING. John Gardner, 
Knott End, near Fleetwood, England. Filed Mar. 10, 1908. 
Includes an electromagnet operating a vibratory strip that 
controls two electrodes. 

1,006,089, 1,006,090 and 1,006,091. ALTERNATING-CURRENT RE- 
LAY. Joseph F. D. Hoge, New York, N. Y. assignor to Amer- 
ican District Telegraph Co. Filed Apr. 11, July 27 and Sept. 
23, 1910. Associated with a pair of electromagnets is a vibra- 
tory armature that has a stationary node at an intermediate 
point adjoining a set of contacts. In the second patent the 
nodal point is adjusted by means of a dashpot containing oil. 
The third patent relates to the construction of the armature 
and contact points. 

1,006,104. ELECTRIC HEATER. Robert Kuhn, Frank Kuhn, and 
Frank E. Shailor, Detroit, Mich., assignors to American Elec- 
trical Heater Co., Detroit, Mich. Filed June 11, 1910. Con- 
sists of flat V-shaped heating unit separable from the base. 
The vessel to be heated can be clamped above the heating unit. 


1,006,112. PRINTING-TELEGRAPH SYSTEM. Alfred S. McCas- 
key, Chicago, Ill. Original application filed May 3, 1901. 
Divided and this application filed Dec. 22, 1909. The charac- 
ters are distinguished by permutations of a number of im- 
pulses of opposite polarity. A distributer has a plurality of 
sets of distributing plates, each distributing the impulses repre- 
senting a single character, and operating successively, whereby 
the impulses representing successive characters will be dis- 
tributed to the receiving apparatus through different circuits. 
A receiving apparatus has sections corresponding in number to 
the sets of distributing plates, each section receiving the im- 
pulses of a single character from one of said sets of distribut- 


ing plates. 
1,006,129. COMBINATION ELECTRIC HEATER. Earl H. Rich- 


1,006,140.—POLE-REVERSING SWITCH. 


ardson, Ontario, Cal., assignor to Pacific Electric Heating Co., 
Ontario, Cal. Filed Nov. 9, 1909. An electric iron is provided 
with a container which may be placed on the bottom of the 
iron when this is in an inverted position. Legs attached to 
a frame hold the iron in position. Legs, iron, and container 
are arranged to be conveniently packed. The heater may be 
used as an electric cooking utensil or as a flatiron. 

1,006,140. POLE-REVERSING SWITCH AND WIRING SYSTEM. 
Oley R. Simenson and Olaf M. Simenson, Olympia, Wash. 
Filed Oct. 27, 1910. A disk provided with angularly disposed 
arms fixed to engage the terminals of the switch is turned 
with a stem. 

1,006,148. ELECTRICAL SWITCH. Carlton L. Terry and Pitt 
Townsend, Cleveland, O. Filed Jan. 17, 1910. Combines a 
switch box having sockets therein opening through the wall 
of the box, connecting plugs adapted to fit into the sockets, a 
switch shaft extending through the wall of the box and pro- 
vided with a handle, and a locking member carried by the 
shaft, outside of the casing, and engaging the plugs to lock 
the same in the sockets when the switch is closed. 


1,006,192. ELECTRIC-WIRE CONNECTOR. Harold W. Forbes, 
Glastonbury, Conn. Filed Mar. 21, 1911. Comprises a wire- 
conducting tube, a socket member having conducting pipes for 
the tube, the socket member comprising a pair of sections. 
Means are provided for securing the sections upon the tube, 
and for controlling the rotation of the sockets when upon the 


tube. 

1,006,193. ELECTRIC SWITCH. Harry J. Ford, San Quentin. 
Cal., assignor of one-half to William John Hill. Filed Apr. 18, 
1911. Opposed electromagnets open and close the switch, sep- 
arate locking bolts respectively holding the switch in open or 
closed position. Circuit-closing means are associated with the 
bolts, and separately controlled electrical means are supplied 
for releasing each bolt and closing the associated circuit-closer 
to connect one of the electromagnets to open or close the track 


switch. 
1,006,198. SEAL FOR SECTIONAL LEADING-IN WIRES. Theo- 


! 
| 


l 
7 


M 
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dore W. Frech, Jr., Cleveland, O. Filed Jan. 10, 1907. Re- 
newed Sept. 8, 1911. Sections of dissimilar metal are joined 
together, the joints between sections having the same cross- 
section area as that of the largest component section. A 
sealing materjal incloses each sectional leading-in wire. 

1,006,232. SHOCK-ABSORBER FOR CHANDELIERS. Henry C. 
Kraushaar, St. Louis, Mo. Filed Feb. 1, 1911. The weight of 
the chandelier rests upon a coiled spring which is held be- 
tween two collars. 

1,006,233. REMOVABLE COIN-ACTUATED APPARATUS FOR 
USE WITH ELECTRICITY-METERS. Karl Kretz, Strassburg, 
Germany. Filed Apr. 22, 1910. A lever weighted at one end 
and having its other end passing through a slot in the channel 
wall is adapted to be depressed by the passage of a coin and 
to be formed into a position where it may be engaged by the 
recess of a rotary disk. An axle upon which the lever is 
mounted is adapted to turn when said lever is actuated, and 


means are associated with the axle for closing an electric 
circuit. 


1,006,235. POLICE SIGNALING AND CONTROLLING SYSTEM. 
Charles C. Lamb, Chicago, Ill., assignor to Bennett Hallenstein, 
Chicago, Ill. Filed Oct. 5, 1909. A chart at the central office 
indicates the position of each patrolman. Indicating mem- 
bers move over the chart in paths corresponding to the paths 
traveled by the patrolmen. 

1,006,244. EXPLOSIVE ENGINE. Abbot A. Low, Horseshoe, and 
Harry Hertzberg, New York, N. Y.; Hertzberg assignor to Low. 
Filed Oct. 12, 1907. The vaporizer is heated by an electric 


heating coil wound on the metallic box or casing into which 
the fuel is sprayed. 


1,006,339.—ROCK DRILL. 


1,006,268. INSULATOR-BRACKET. Charles L. Peirce, Jr., Pitts- 
burgh, Pa., assignor to Hubbard & Co., Pittsburgh, Pa. Filed 
Oct. 26, 1910. The insulator bracket arms are pivoted between 
two angle irons which may be bolted to a support. 

1,006,296. ELECTRIC SWITCH. Frank E. Seeley, Bridgeport, 
Conn., assignor to Bryant Electric Co., Bridgeport, Conn. Filed 
May 19, 1911. An adjustable abutment at one end of the 
ratchet spring allows of regulation of the tension of the 
spring. All adjustments may be made from the lamp-receiv- 
ing end of the socket. 

1,006,303. TROLLEY WHEEL. Albert C. Sloan, Salamanca, N. Y. 
Filed Mar. 6, 1911. The wheel is held in position by two 
hollow truncated cones having inwardly projecting hubs around 
thelr smaller ends and axially projecting flanges around 


their larger ends. A nut secured on one end holds the cones 
and wheel in place. 


1,006,322. ELECTRIC ALARM CLOCK. Elbert R. Weaver, Homo- 
sassa, Fla. Filed Feb. 15, 1911. Light and signal circuits are 
closed by the hand of a clock which is provided with a con- 
tact. 

1,006,333. VAPOR ELECTRIC LAMP. Howard I. Wood, Schenec- 
tady, N. Y., assignor to General Electric Co. Filed Feb. 14, 1903. 
A conductor permanently connects the electrodes making light 


contact with the vaporizable electrode, and connecting also 
with a co-operating electrode. 


1,006,339. ROCK DRILL. Thomas Edgar Adams, Cleveland, O. 
Filed Aug. 12, 1908. The drill shaft is rotated by an electric 
motor incorporated in the tool. This shaft extends through a 
sleeve in the motor axle, a spring and a cam being go ar- 
ranged as to cause the drill to pound while the motor ig in 
operation. 

1,006,344. PRINTING-TELEGRAPH. Manuel S. Ayau, New York, 
N. Y. Filed Nov. 14, 1907. Typewriter mechanism on a single 
main-line circuit has a number of keys, one of which prints 
each character. The sending mechanism has the same num- 
ber of keys, the depression of each one causing a particular 
fixed number of comparatively weak impulses to be sent out. 
Following these a stronger impulse is sent. Thus the weak 
impulses act to select the key at the receiving end and the 
stronger one actually operates the type bar. 

1,006,382. OVERHEAD TROLLEY. 


James H. Howard, Kansas 
City, Kans. Filed Nov. 10, 1908. 


A dog is pivoted to the base 
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of the trolley pole and pivotally linked to the lower end of 
the rod, a spring tending to slide the rod upwardly to cause 
the dog to engage the ratchet-bar. 

1,006,394. ELECTRIC PUSH-BUTTON. Jackson Lee Morrell, New 
York, N. Y. Filed June 9, 1911. The button pushes against a 
spring which is bent in the form of a loop.” When the button 
is pushed a wedge-shaped projection makes contact with a sta- 
tionary projection fixed on the base plate and connected in the 
other side of the circuit. 

1,006,395. CIRCUIT-CLOSING DEVICE. Worthington E. Morton, 
Shelby, N. C. Original application filed Oct. 11, 1909. Divided 
and this application filed Feb. 14, 1911. Comprises a stop mo- 
tion adapted to be automatically operated by the closing of 
the circuit of a machine adapted to receive its work in the 
form of a continuous lap, the machine including a pair of elec- 
trical conductive lap rolls forming the terminals of the elec- 
tric circuit and an electric conductive lap spool supported by 
the rolls. 

1,006,415. ELECTRIC GARMENT. Arthur C. Stubling and Foster 
C. Gibson, Portland, Ore. Filed Jan. 30, 1911. Electric heat- 
ing coils properly insulated are spaced in the lining of the 
garment, and means are furnished for cutting out part of 
the coils when the heating effect is too great. 


1,006,421. VAPOR ELECTRIC LAMP. Howard I. Wood, Schenec- 
tady, N. Y., assignor to General Electric Co. Original applica- 
tion filed Feb. 14, 1903. Divided and this application filed Jan. 
23, 1904. Has one electrode made of vaporizable material, the 
initial flow of current entering the vaporizable material 
through a poor or relatively high-resistance contact, so as to 
generate ionized vapor at said contact, thereby causing the 
main discharge to take place between said electrodes. 


1,006,429. APPARATUS FOR TRANSMITTING SOUND-WAVES. 
Fred Harvey Brown, Los Angeles, Cal., assignor to National 
Electric & Magnetic Co. Filed Apr. 17, 1907. Consists of a 
source of direct-current generation, a magnetic coil for gener- 
ating extra-direct currents and a microphone in cfrcuit there- 
with, a line circuit superimposed on the windings of said coil, 
a magnetic wave-transforming coil in series with the line cir- 
cuit comprising a transmitting station, in combination with a 
similar or suitable set and arrangement of devices at a distant 
point comprising a receiving coil having a telephone receiver 


in series with its windings at a distant point from the trans- 
mitting station. 


PATENTS THAT HAVE EXPIRED. 

Following is a list of the electrical patents (issued by the 
United States Patent Office) that expired October 23, 1911: 
527,776. ELECTRIC MOTOR OR DYNAMO. Cornelius F. Daniels, 

Macon, Ga. 


527,786. SELF-WINDING ELECTRIC CLOCK. Emil G. Hammer, 
Brooklyn, N. Y. 


527,788. ELECTRIC UTERINE BATTERY. Charles E. Hebard, 
Grand Rapids, Mich. 

527,826. CARBON FOR ELECTRIC LIGHTS. Edward G. Acheson, 
Monongahela City, Pa. 

527,857. TRANSFORMER SYSTEM FOR ELECTRIC RAILWAYS. 
Maurice Hutin and Maurice Leblanc, Paris, France. 

527,861. METHOD OF MANUFACTURING ELEMENTS OR 
PLATES FOR SECONDARY BATTERIES. Hugh F. Kilpatrick 
and Nenry Thame, London, England. 

527,873 and 527,874. CLOSED-CONDUIT ELECTRIC RAILWAY. 
James F. McLaughlin, Philadelphia, Pa. 

ne ELECTRIC-ARC LAMP. Hans O. Swoboda, New York, 


527,922. ‘ELECTRIC BELT. Jonas Backstrom and Frank W. John- 
son, Stroudsbourg, Nebr. 


527,927. ELECTRIC MOTOR FOR RAILWAY-CARS. Norman C. 
Bassett, Lynn, Mass. 


aera pt SIGNALING SYSTEM. Bradley A. Fiske, 

. S. Navy. 

527,989. COMBINED REGULATING INCANDESCENT LAMP AND 
SOCKET. Charles A. Hussey, New York, N. Y. 


527,990. ELECTRIC AND GRAVITY PLEASURE RAILWAY. 
Charles A. Idler, Atlantic City, N. J. 


i ELECTRIC SWITCH. James F. McLaughlin, Philadelphia, 


a. 
528.021. ELECTRIC-LIGHTING SYSTEM. George J. Parfitt and 
George T. J. Parfitt, Keynsham, England. 


528,040. TELEPHONE CIRCUIT AND SIGNAL. Theodore Spencer, 
Cambridge, Mass. 


528,053. MAGNETIC SEPARATING-MACHINE. Wiliam H. Wil- 
liams, Newark, N. J. 


528,054. MAGNET SEPARATOR. William H. Williams, Newark. 
528.075. COMPINFED TELEPHONIC AND SICNALING SYST!OT. 
Henry A. Chase, Koston, Mass. 


928,121. ALTERNATING-CURRENT MOTOR. Charles T. Child. 
Ashland, Va. 


528,1 ae ELECTRIC-ARC LAMP. Sigmund Bergmann, New York. 


528,127. CIRCUIT-HANGER FOR ELECTRIC SIGNALING SYS 
TEMS. John F. Hunter and Samuel H. Lough, Seattle, Wash. 
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SODIUM AS A CONDUCTOR. 
Of all substances known, whether metallic or non-metal- 
lic, silver possesses the highest electrical conductivity. Cop- 


' per, however, approaches very close to it and consequently 


has come into general use as an electric conductor, the cost 
of silver being prohibitive. The specific resistance of silver 
expressed in microhms for a bar one centimeter long and one 
Square centimeter in section is 1.5, whereas the value for 
copper is 1.6, running a little higher for hard-drawn than for 
annealed metal. The nearest approach to these metals is 
gold, which has a value slightly over 2.0, and next in order 
to this comes aluminum with a value variously given as 2.6 
to 3.0. | 

These values are given in terms of the unit volume, but 
in industrial work it is often of more importance to con- 
sider the resistance in terms of the unit of mass, since it is 
upon this basis that metals are sold. Thus, while aluminum 
has a specific resistance nearly double that of copper its 
specific gravity is only 2.7 as compared with the value of 
8.9 for copper. Consequently, when weight is the basis of 
comparison, less aluminum is required to give a cross-section 
of the same conductivity as in the case of copper, the ratic 
being about one to two. Consequently it is cheaper to use 
aluminum for conductor whenever its cost per pound is less 
than double that of copper. 

When we come to consider the metal sodium we find that 
its specific resistance is about 4.8, or three times that of cop- 
Its specific gravity, on the other hand, is only 0.97, or 


Consequently, if the cost 


per. 
about one-ninth that of copper. 
of sodium per pound is less than three times that of copper, 
it would form a less expensive material for electrical con- 
With the advent of electrochemical methods of 
producing such metals as sodium, they can now be preduced 
It has evea been 


ductors. 


at a cost which meets this requirement. 
claimed that sodium could be produced in large quastities 
as low as twenty-five cents per pound. Its industrial use as 
a conductor, therefore, deserves consideration. 

The chemical properties of sodium are such as to mili- 
tate against its use unless some means can be devised for us- 
ing it in a way entirely different from that in which we are 
accustomed to use copper and aluminum. Sodium has the 
property of spontaneous combustion when exposed to the air 


and consequently it is unfit for use under this condition. It 
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also has a low melting point, changing from a solid to a 
liquid at a temperature a few degrees below the boiling point 
of water. It is also rather chemically active and can be put 
into contact with only a limited number of substances with- 
out danger of chemical action. It would be necessary, for 
instance, not to let it come in contact with water, since it 
would immediately combine with the water to form caustic 
soda. There are thus two conditions which must be met if it 
is to be used, namely, it must be protected from excessive 
temperatures and it must be kept out of contact with the 
atmosphere or other material with which it would chemically 
react. 

One scheme for handling sodium which has been pro- 
posed is to inclose it in tubes of iron, since the sodium does 
not react with this metal and it could thus be protected from 
contact with the air. The iron, of course, is assumed to form 
a sealed tube. While iron is our cheapest metal, it does not 
itself have good conducting properties, and consequently has 
not been utilized generally as a conductor. It is sa cheap that 
it would seem feasible, however, to use it thus in conjunc- 
tion with sodium, at least on direct-current circuits, although 
its high magnetic permeability might preclude its use on al- 
ternating-current circuits. There would be little difficulty 
in making the necessary connections at the end of such tubes 
when they were of large proportions, and where the cross- 
section was small it is quite within the range of possibilities 
to produce a continuous wire of sodium coated with steel in 
a manner similar to that in which copper-clad steel is now 
being manufactured. The possibilities of this use of sodium 
would seem to offer an interesting and profitable field of ex- 
periment for the manufacturer of electrical conductors and 
one which would give some promise of ultimate success. 


— 


LOWERING THE COST OF ELECTRIC COOKING. 

In order to encourage the use of electric current for 
cooking and heating, and to avoid the necessity of separate 
wiring and metering for this purpose, a central station in 
England (the Newcastle Electric Supply Company) has 
adopted a two-charge method in which the meter rate 1s 
very low. The rate is offered to any residence customers 
who desire it, but will only prove beneficial to those having 
a large consumption. The charge for current will be 1.5 
cents per kilowatt-hour added to a fixed charge of fifty cents 
for each $1,000 of assessed valuation of the house. The re- 
sult of this change is tantamount to cutting the existing rate 
in half, but it is considered good policy to encourage electric 
heating and cooking on this basis, since it ìs regarded as a 
largely off-peak load. It is thought that on this basis elec- 
tric current can compete successfully with either gas or 
coal, both for cooking and heating. 

This is the kind of encouragement that will bring re- 
sults, and any such announcement in an American city 
would result in the rapid installation of numerous current- 
consuming devices, and probably an early enlargement of 
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the central station. Electric cooking apparatus has been 


developed to @ point where little or nothing is lacking on 
the score of convenience and satisfactory operation, and an 
offer of a bargain-counter figure for operating expense 
would cause a rush for the most up-to-date equipment for 
the kitchen. 

We commented some time ago in these columns upon 
the use of assessed valuation for fixed charges. While such 
a method is simple, it is not likely to find favor in this coun- 
try, since more logical and equally practicable methods lie 
close to hand and are already in use in many places. 


TWELVE YEARS OF WIRELESS. 

The present month marks the twelfth anniversary of | 
the inauguration of the first regular wireless service on an 
ocean liner. It may also be said to set off the beginning of 
the commercially successful wireless business, since the chief 
application of the sets at present is in communicating with 
ships which have no other connection with each other or the 
shore. Still its history and usefulness have only started. 

To have an idea of the work that has been done by the 
wireless telegraph since its beginning, it is only necessary 
to review the progress made since the message was sent in 
1899 from the steamship St. Paul to the Needles, sixty-six 
miles away. At present it is possible to cover several thou- 
sand miles and the process of improving sending and recelv- 
ing apparatus, and the work of directing waves, are still 
going on. One development of recent origin was the recog- 
nition by the United States and other governments of the 
enormous practical value of wireless and the passage of 
laws compelling the use of the apparatus on vessels carry- 
ing passengers. The stimulus afforded has been directly 
responsible for a large amount of electrical investigation. 
The constructive ability awakened led to the erection of so 
many amateur wireless stations that they have become a 
nuisance and a factor with which the commercial companies 
have to reckon. Still such a general interest must lead to 
improvement. 

It is rather unfortunate that the financial side of the 
development of wireless fell into the hands of men who had 
their own interests at heart rather than those of the in- 
vestors or the furtherance of the art. Trusting people who 
knew nothing of electrical matters and very little of finance 
were beguiled with stories of the great success with which 
Bell’s telephone met and were thus induced to buy stock of 
companies in which practically everything was mismanaged 
except the advertising. Yet the story of these financial 
promotions must be written as a page of the history of the 
wireless telegraph. 

Its activities lie not so much in the past as in the future 
and the men who have worked in the past decade have but 
laid the foundations for a business which, with efficient 


management, will continue to grow and advance to the profit 
of mankind. 
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VOLT-AMPERES OR WATTS? 

In the last few years the practice of expressing the ca- 
pacity of alternating-current apparatus in volt-amperes has 
been spreading. The reason for this usage seems to be a fear 
that if the rating is expressed in watts it may be assumed 
that the apparatus will stand a load of the specified amount 
when run at a low power-factor, whereas, in fact, the load 
is limited to the nominal wattage when operated at unity 
power-factor. The capacity of most electrical apparatus and 
machinery is limited by the allowable temperature rise and 
this is determined by the value of the current flowing and to 
some extent also by the voltage at which it is operated. The 
effect of the latter upon the heating is illustrated in the 
case of a transformer by the iron loss, since the maximum 
flux-density, and consequently the iron loss, is dependent 
upon the voltage at which it is operated. 

Other factors than the operating volts and amperes, how- 
ever, also influence the heating of the apparatus, and con- 
sequently limit the load at which it may be continuously op- 
erated, as, for instance, the frequency, the wave form, and the 
temperature of the surrounding atmosphere. It must be evi- 
dent that any statement of the capacity of electrical appar- 
atus assumes certain standard or normal operating conditions 
of which the power-factor is one, but not the only one. It is 
always tacitly assumed that apparatus is to be operated at 
normal frequency, normal voltage and standard room tem- 
perature. In stating the capacity it is just as rational and 
perhaps even more so to assume unity power-factor. When 
capacity is stated in watts this is always understood, and con- 
sequently it conveys no additional information to state the 
capacity in volt-amperes. Indeed it rather tends to indicate 
that greater precision of statement is being made when such 
does not really exist, and on this ground may be considered 
somewhat objectionable. The mere statement of capacity 
in volt-amperes does not indicate any more precisely the load 
which the apparatus can carry, since the effect of the volts and 
the amperes enter separately, and to give any more full infor- 
mation the values of the voltage and current should be stated 
separately. That is to say, if the voltage be decreased and the 
current increased in the same proportion, the heating of a 
transformer will be altered, and it is evidently not the prod- 
uct of the volts and amperes but their separate values which 
determines this heating and which should be separately 
stated in order to give full information as to the capacity. It 
is only on the assumption of operation at rated voltage that 
a statement of the capacity in either watts or volt-amperes 
gives definite information as to performance. 

It is evident then that any statement of rating which 
does not include full specifications really assumes a large 
number of conditions and any attempt to provide for varia- 
tion in a single one of these conditions does not really give 
any more precise information as to the properties of the ap- 
paratus. A rating in watts consequently gives just as full in- 
formation as a rating in volt-amperes and on the ground of 
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brevity as well as logic may aptly be considered the prefer- 
able term. | 

Until the present year the Standardization Rules of the 
American Institute of Electrical Engineers specified that al- 
ternating-current apparatus should be rated in kilowatts, 
unity power-factor being understood. The only exception 
was where a low power-factor was inherent in the apparatus 
or was specified. In either case the power-factor should be 
stated and the rating then expressed in kilovolt-amperes at 
this power-factor. The new rules which were adopted this 
year provide that ratings should be given in kilovolt-am- 
peres on the ground that the capacity depends upon voltage 
and current and yet it is not required that these shall be 
separately stated. This is one of the rules which was adopted 
by the committee without previous notice or opportunity for 
general criticism and its desirability seems at least question- 


able. 


ILLINOIS STATE ELECTRIC ASSOCIATION. 

The annual convention of the Illinois State Electric 
Association held last week in Rockford was conceded by all 
present to be the most successful convention so far held 
by that Association. The attendance of central-station men 
was greater then last year, and this in spite of the fact that 
the majority of members are located in the central and south- 
ern cities of the state. 

The program of papers was exceptionally well prepared, 
the papers were brief and to the point and, without exception, 
it was evident that the authors were selected as being the 
men most capable of dealing with the subject and best quali- 
fied to give new angles and viewpoints of the matter, rather 
than those simply willing or accessible, as is true of some 
conventions. In connection with the program it is interesting 
to‘note that every paper save one.was of a commercial nature, 
dealing with some pertinent feature of new business. Two 
subjects, ‘‘How to Get Power Business’’ and ‘‘The Sale of 
Electricity to Farmers’ were in the form of symposiums. 
This plan of dealing with a subject has proven its value 
and, in the case of the Rockford meeting, the suggestions 
made by the authors of the papers and the discussion that 
was elicited should prove of exceptional value to every cen- 
tral-station man. 

The character of the papers also denotes that commer- 
cialism in the central station is no longer unknown, at least 
in Illinois. It has been said that the central-station mdustry 
has suffered too long from the lack of the genuine commercial 
spirit. The National Electric Light Association has recog- 
nized this and as a result has established a commercial sec- 
tion, the work of which is well known. By following the foot- 
steps of the national association, that is, by devoting more 
time to subjects of commercial interest, the state organizations 
will do a great deal towards the general advancement of the 
industry. 

A full report of the convention will be found upon other 
pages of this issue. 
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REACTANCE IN ALTERNATING. 
CURRENT CIRCUITS. 


DR. STEINMETZ’S ADDRESS BEFORE JOINT 
ELECTRICAL MEETING IN CHICAGO. 


The joint meeting of the Chicago 


Section of the American Institute of ° 


Electrical Engineers and of the Elec- 
trical Section of the Western Society 
of Engineers that was held on the 
evening of October 25 was the occasion 
of the annual lecture by Charles P. 
Steinmetz before these societies. Bion 
J. Arnold, past president of both socie- 
ties, introduced the speaker. 

Dr. Steinmetz immediately delved 
into his subject, ‘‘Reactance in Alter- 
nating-Current Circuits.” In the early 
history of alternating-current distribu- 
tion, when frequencies of 133 and 125 
cycles per second were common, react- 
ance was looked upon as an unmiti- 
gated evil; now it has come to be one 
of the most reliable safeguards in large 
and powerful alternating-current sys- 
tems. Dr. Steinmetz explained the 
meaning of reactance and showed that 
for a long time its significance was not 
understood. Taking up a brief his- 
torical review of the types of commer- 
cial circuits, he made clear why the 
old high-frequeney system required a 
reduction of reactance to as low a 
value as possible. In sixty-cycle cir- 
cuits it became less troublesome. The 
reactance of transformers has been 
gradually reduced, so that now in some 
instances it is but two or even only 
one and one-half per cent. The same 
is true in generators. When the react- 
ance and resistance are nearly equal 
in a circuit, the former becomes prac- 
tically insignificant as a source of 
trouble. 

If properly designed, reactance may 


be made very useful in a circuit in- 


stead of being an evil. For instance, 


in the regulation of synchronous con- 
verters in railway substations reactance 
coils are very successfully employed to 
maintain a practically constant direct- 
eurrent voltage under variable load. 
Reactance is a decided aid in syn- 


chronizing machines. In modern large 


turbo-generators the internal reactance , 


is now quite low, in some cases being 
only two or three per cent, and the 
resistance is only part of one per cent; 
consequently the synchronizing power 
between such machines in a station 1s 
very great. In the case of generators 
installed in different stations that are 


connected by leads of relatively high 
resistance, the synchronizing power be- 
comes small and such stations are 
easily thrown out of step. This evi- 
dently requires the introduction of 
reactance in the tie circuits. 

All are lamps intended for multiple 
circuits require in series with the arc 
a ballast or steadying device to over- 
come the inherent instability of the 
are. In direct-current lamps this is 
necessarily in the form of a power- 
consuming resistance, but in alternat- 
ing-current lamps a reactance may be 
used without loss of power though at 
the saertfice of the power-factor. 

At the entrances to stations it 1s now 
customary to install choke coils which 
have a practically negligible reactance 
to the ordinary working currents, but 
present a large reactance to high-fre- 
quency surges such as lightning dis- 
charges. However, such choke coils 


have sometimes had a form that acted | 


as a condenser when subjected to very 


high frequencies, and consequently al- 


lowed a destructive surge to pass 
through them. 


In all large high-power distributing 
systems the reactance is now quite low. 
The possibilities of very severe damage 
from the sudden concentration of enor- 
mous power in a cable breakdown or 
other short-circuit are therefore great. 
It is impossible to design switches that 
can open a circuit carrying millions of 
kilowatts at short-circuit. The intro- 
duction of power-limiting reactances is 
therefore necessary. It becomes a ques- 
tion of economy whether this added 
reactance shall be secured by increas- 
ing the internal reactance of gener- 


ators and transformers or by inserting 


it externally. In most transformers it 


is possible to increase the internal 
reactance to the required value instead 
of adding it outside. In the case of 
large high-speed generators, however, 
it is uneconomical to increase the inter- 
nal reactance a great deal; by modifica- 
tion of the design it is feasible to in- 
crease it to, say, three and one-half or 
four per cent. As it is highly desirable 
to limit the short-circuit current to 
twelve times full-load value, it is nec- 
essary to have a total reactance of 
about eight per cent, of which about 
half must be installed externally in a 
Separate plain reactance coil, com- 
pensator or auto-transformer, or regu- 
lar step-up transformer, the reactance 


and generator in any case constituting 
a complete unit. 
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First Wireless on an Ocean Liner. 

A recent issue of Marconigraph tells 
of the sending of a wireless message 
from the liner St. Paul to a shore sta- 
tion at the Needles, the first regular 
wireless communication which was 
ever established between a liner at sea 
and a shore station. The ship, sailing 
from New York to Southampton, was 
sixty-six miles from the English coast 
when the first message was sent. This 
took place on November 15, 1899. 

On that trip of the St. Paul the first 
issue of the Transatlantic Times was 
printed, some of the news items there- 
in relating to the Boer war, which was 
then in progress. Mr. Marconi him- 
self was in charge of the apparatus on 
the ship, Major Flood-Page looking 
after the station equipment. 


eo 


National Electrical Contractors’ Asso- 
ciation. 


The Executive Committee of the Na- 
tional Electrical Contractors’ Associa- 
tion held its meeting at Memphis, 
Tenn., October 16 and 17, and many 
important matters relative to the As- 
sociation’s future were taken up. 

Fifteen months ago, the organiza- 
tion had a membership of 525, and is 
now starting on its two-thousand 
mark. The members are enthusiastic, 
and something for their good is con- 
stantly being planned and executed. 

It was the Contractors’ Association 
that started the plea of co-operation, 
which is today being followed out by 
all branches of the trade, and which 
is accomplishing an immense amount 
of good. The Standard Symbols for 
designating outlets,the‘‘ Universal Da- 


_ ta and Sales Book,” ‘The Electrical 


Equipment of the Home,” the chang- 
ing and condensing of Underwriter’s 
rules, and many other good things 
have been brought out for the benefit 
of the trade, and the Committee is now 
working on a scheme to publish and 
endeavor to standardize the carrying 
capacity of cable in conduit, of all 
sizes and wiring systems, which will be 
of untold benefit to both contractor 
and architect. 

Great interest is being taken in the 
next annual convention of the Asso- 
ciation, to be held at Denver, next 
July, which promises to be one of the 
greatest in attendance in its history. 

It was decided to hold the next Fx- 


ecutive Committee meeting at Cleve 
land in March. 
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William L. Abbott. 

Although the office of chief operat- 
ing engineer of the Commonwealth 
Edison Company, Chicago, carries with 
it the general supervision of all of the 
operating departments of the company, 
representing thousands of emplovees, 
the multitudinous duties of this office 
have not prevented its incumbent, W. 
L. Abbott, from devoting considerable 
time to important public affairs. In1904 
Mr. Abbott as the candidate of the 
Republican party, was elected a mem- 
ber of the Board of Trustees of the 
University of Illinois for a term of 
six years, and at the election in 1910 
was returned to office. In 
1907 he was elected presi- 
dent of the Board, which 
position he still holds, hav- 
ing been re-elected each suc- 
cessive year. It is needless 
to add that Mr. Abbott is a. 
staunch champion of engin- 
eering education. 2 oo 

William L. . Abbott was. 
bern February 14, 1861, near 
Morrison, Ili., in Whiteside - 
County.. His. ‘parents: were: 
Asa M. Abbott ‘and Sarah 
Sperry Abbott. Mr.. Abbott : 
attended the publie schools ` 
in the vicinity of Morrison, 
later entering the Northern 
Illinois College, at Fulton, 
where he received academic 
training preparatory to en- 
tering the University of Illi- 
nois. . He was graduated 
from the latter institution in 
1884, having taken a four- 
years’ course of instruction 
in engineering. In 1904 the 
University of Illinois grant- 
ed Mr. Abbott a Master’s 
Degree in Mechanical En» 
gineering. _ 

Upon graduation Mr. Ab- 
bott worked as machinist 
and later as draftsman for various 
firms in Chicago, prominent among 
these being the Pullman Company and 
the Van Depoele Electric Company. 
While with the latter company he be- 
came impressed with the possibilities 
in the electrical field, and in the fall 
of 1885, in company with F. A. Wun- 
der, organized the Wunder & Abbott 
Illuminating Company. This company 
supplied are-lighting service to the 
downtown district of the city, later 
absorbing several smaller companies 
engaged im the same business. In 1887 
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the Chicago Are Light & Power Com- 
pany was organized and Mr: Abbott 
disposed of his interests in the Wun- 
der & Abbott Company to this cor- 
poration. 

During the summer and fall of 1887 
Mr. Abbott superintended the con- 
struction of lighting plants in Fort 
Wayne, Ind., and Springfield, Ohio, 
this work being done for the Ball Elec- 
trie Light Company and the Thomson- 
Houston Company, respectively. Upon 
completion of this work he again 
formed a partnership with Mr. Wunder 
and with T. Edward Tuttle organized 
the National Electric Construction 


WILLIAM L. ABBOTT, 
Chief Operating Engineer, Commonwealth Edison Company. 


Company, to do general electric con- 


struction work. This company soon 
acquired ownership of a small electric 


lighting plant operating in the down- 


town district, which, under the leader- 
ship of Mr. Abbott developed in a 
short time to one of considerable pro- 
portions. 

In 1889 Messrs. Tuttle and Wunder 
disposed of their interests in the busi- 
ness to Mr. Abbott, who conducted the 
affairs of the company until 1894. In 
this year the Chicago Edison Com- 
pany purchased the National Electric 
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Construction Company, Mr. Abbott 
continuing as president and general 
manager of the construction company 
for another year, in which time. he 
was also the assignee of the Western 
Light & Power Company, a central- 
station company which had had a 
short but spectacular life and which 
ended quite disastrously. 
In 1895 the business of the National 
Electric Construction Company was 
completely absorbed by the Edison 
Company and the former company 
went out of existence. Mr. Abbott was 
then appointed chief engineer of the 
Harrison Street power house. It is 
interesting to note that this 
station, having a total gen- 
erating capacity of 6,000 
kilowatts was, only as far 
back as 1895, considered a 
very wonderful plant. To- 
day, the total capacity of 
that station is less than one- 
third the capacity of a sin- 
gle unit in the northwest 
station of. .the. Common- 
wealth Edison Company. In 
1898 Mr. Abbott was ap- 
. pointed chief operating en- 
gineer of the company, 
« which position ‘he still holds. 
This office carries with it 
' general supervision of the 
generating and substations, 
transmission and distribu- 
tion systems, meter depart- 
ment and incandescent and 
arc lamps. | 
Mr. Abbott is a member 
of the American Society of 
Mechanical Engineers, for 
which organization he 
served one term as mana- 
ger, American Institute of 
Electrical Engineers, and 
Western. Society of En- 
gineers, in which he has 
filled several offices, and is a 
past president. He has read many 
papers on various subjects before 
these and other societies. In October, 
1906, his paper entitled, ‘‘Some Char- 
acteristics of Coal As Affecting Per. 
formance with Steam Boilers,’’ read 
before the Western Society of En- 


gineers, was awarded the Chanute 
medal. om 
Mr. Abbott is also a member 


of the Chicago Athletic Association, 
University Club of Chicago, Engineers’ 
Club, the Electric Club of Chicago, and 
the Association of Commerce. 
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Los Angeles Traction Report. 

A traction report for the City of Los 
Angeles, Cal., showing the conditions 
now in force, and making compre- 
hensive recommendations for the bet- 
terment of the service, was submitted 
to the City Council of Los Angeles on 
October 24, by Bion J. Arnold, who car- 
ried out the work. The city has grown 
remarkably in the past ten years, and 
prospects are that it will become a 
vastly more important center than it 
is at present. According to Mr. Ar- 
nold’s report sweeping changes will be 
necessary if the street railways are 
properly to care for their traffic. 

The situation was outlined by Mr. 
Arnold in what he designated as a 
‘‘Comprehensive and Constructive 
Transit Plan.’’ Some of these sugges- 
tions were as follows: 


MAIN STREET CONGESTION. 

1. Make every effort to relieve at once 
the congestion on Main Street by placing 
tracks on San Pedro Street and using the 
rear entrance into the present Pacific Elec- 
tric terminal building for the interurban 
cars. 

2. Insist upon a transfer agreement be- 
tween “red lines” (Pacific Electric Railway) 
and the “yellow lines” (Los Angeles Rail- 


ay). : 

8. Secure the re-routing of the local street 
cars so as to do away with the curves in 
the downtown business districts. 

RIGHT OF WAY—CITY TO HARBOR. 

5. Secure a right of way at minimum 
cost between the city limits of Los Angeles 
and Wilmington. This right of way should 
be 250 feet wide in order to provide for eight 
tracks and automobile highways free from 
grade crossings on either side. Co-operate 


with the county highway commission to 


provide an auto speedway and a motor truck 
highway from Los Angeles to the-wea. 

6. Continue with the design of the Wil- 
mington-San Pedro terminals in conjunction 
with the development of the harbor plans 
so as to make it possible to receive and 
deliver cars from and to any transconti- 
nental railroad. The influence of the open- 
ing of the Panama Canal upon transporta- 
tion and upon the amount and character of 
the growth of the district must have con- 
stant attention. 

PERMANENT TERMINAL PACIFIC ELECTRIC SYS- 


TEM. 

7. Encourage the Pacific Electric Com- 
pany to develop and disclose plans for a per- 
manent terminal for its northern, south- 
ern and Santa Monica divisions, and if these 
plans require franchises to enable these 
high-speed lines to be removed entirely from 
the street grade, the franchises should be 
liberal in their conditions, particularly in 
regard to length of grant, in order to encour- 
age private capital to invest in these perma- 
nent improvements on practically private 
property. 

SPUR TRACKS. 

10. The city should encourage the build- 
ing of a comprehensive spur-track system 
as fast as necessity demands. It is not un- 
reasonable to expect that eventually the en- 
tire terminal tracks of the industrial district 
will be pooled into one holding company— 
the investment reduced to a minimum and 
switching service secured probably by elec- 
tric locomotives at the lowest possible actual 
a A movement should be started look- 
ing forward to the location of a union depot 
in the viciinty of the Plaza. 
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GRADE SEPARATION BY VIADUCTS. 

12. Prepare preliminary designs for a via- 
duct on Fourth Street from Main Street to 
Boyle Avenue and discuss the building and 
financing of this viaduct with the property 
owners affected and with both the street and 
steam railroads. 

13. Through the city engineer’s office, 
establish the second-story level for streets 
throughout that part of the industrial dis- 
trict bounded by Los Angeles Street, First 
Street, the river and Seventh Street, so that 
new buildings in this section may be de- 
signed to secure the advantage of double- 
decking the streets in this district. 

14. A contract ordinance should be the 
result of an agreement between the city and 
the local surface railway companies which 
should attain the following objects: 

a. The best street car service at the low- 
est cost of operation, maintenance and de- 
preciation. 

b. The protection of the actual present 
value of the property of the companies. 

c. The complete maintenance, periodic re- 
newals and constantly increasing efficiency 
of the systems. 

d. Additions and extensions slightly in 
advance of actual need. 

e. One city—one fare—universal trans- 
fers—through routes and publicity of records. 

f. Public supervision which will include 
the regulation of the surplus earnings so as 
to better the service or reduce the fares. 

g. Public control over plans for addi- 
tional construction and equipment, regula- 
tion of contracts, rates and transfers and 
control of capitalization, accounts and trans- 
fer of power. 

h. Right of the city to purchase the prop- 
erty at reasonable intervals and at a fair 
price. 

As a result of this contract ordinance the 
entire surface systems should be operated 
and developed as one single system inside 
the city limits and the interurban cars 
should be displaced from the streets onto 
private rights of way. 

LOCAL AND INTERURBAN LINES. 

15. Different methods should be followed 
in determining the city’s: policy on the one 
hand toward the Los Angeles Railway, 
which owns a large part of the local street 
car lines and charges a uniform five-cent 
fare, and on the other hand, toward the 
Pacific Electric Company, which controls the 
interurban lines and charges a zone system 
of fares. It is possible that public control 
of the surface lines may some time develop 
into city ownership of the local system in 
its entirety. 

16. Eventually the Pacific Electric Com- 
pany wili be the logical tenant and operator 
of a system of subways and open cuts which 
should be built and owned by the city and 
rented as a high-speed terminal upon terms 
which will pay the interest on the cost of 
construction and provide a sinking fund to 
retire the city’s transit bonds. 

INTERCHANGE OF RIGHTS OF WAY. 

17. The four-track Long Beach line of 
the Pacific Electric Company now on pri- 
vate right of way must either be elevated, 
depressed or abandoned as a high-speed rail- 
way line. 


18. The local lines should be allowed and 


expected to operate a system of light freight - 


and package delivery between the center of 
the city and a system of substations 
throughout the city for the purpose of re- 
ducing the cost of living by facilitating the 
delivery of every-day commodities. 

19. Reserve the river bed for the rights of 
way of future transcontinental steam rail- 
roads which, no doubt, will be seeking an 
entrance to and through the city. 

20. There is nothing which will advertise 
the city better, affect the value of real es- 
tate more widely and leave a more lasting 


impression on the entire community than a | 


definite and comprehensive city and district 
plan. A city and district planning commis- 
sion should be organized 
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Cleveland Section Meeting. 

On Monday evening, October 23, the 
Cleveland Section of the American In- 
stitute of Electrical Engineers held its 
regular monthly meeting in the audi- 
torium of the Engineering Building of 
the National Electric Lamp Associa- 
tion, at the invitation of the latter. 
The technical program consisted of a 
paper on ‘‘Industrial Lighting,” by C. 
L. Eschleman of the Adams-Bagnall 
Electric Company and a paper on ‘‘The 
Choice of an Illuminant,” by Irving H. 
Van Horn of the Engineering Depart- 
ment of the National Electric Lamp As- 
sociation, followed by discussion on 
both papers. 

Mr. Eschleman treated his subject 
from the standpoint of efficiency engi- 
neering, and cited statistics and per- 
sonal experiences tending to prove the 
sacrifice of output and quality and the 
greater percentage of accidents in 
poorly lighted factories and the rela- 


tively low cost of good illumination 


when compared with the value of its 
benefits. His paper will shortly be is- 
sued in printed form. Mr. Van Horn 
gave a detailed analysis of the quali- 
fications which an illuminant should 
possess, and gave the results of some 
recent tests to determine the critical 
frequency of visible flicker for various 
kinds of incandescent lamps. Both pa- 
pers were illustrated by the stereopti- 
con. 

After the technical session a collation 
was served and a social hour was en- 
joyed. About 105 were present. 

——e e 
American Institute Meeting. 

In addition to the exercises in con- 
nection with the presentation of the 
bronze bust of Helmholz at the meeting 
of the American Institute of Electrical 
Engineers. on November 10, there will 
be a paper by E. F. W. Alexanderson 
on the subject ‘‘Magnetic Properties of 
Iron at Frequencies up to 200,000 Cy- 
eles.’? This meeting will be held as 
usual in the Engineering Societies 
Building, New York City, at 8:15 p. m. 

} — oo 
St. Louis Electrical League. 

The St. Louis League of Electrical 
Interests made a trip of inspection on 
October 28 to the new municipal free 
bridge across the Mississippi River. 

— OO Oe 
Edison to Receive Nobel Prize. 

It is reported from Stockholm that 
the Nobel prize for physics will this 
year be awarded to Thomas A. Edison. 
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Commercial Electrical Apparatus for 100,000-Volt Service.—II.' 


OIL CIRCUIT-BREAKERS. 

The development of the condenser 
type of bushing, with its capacity dis- 
tributed in such a way as to secure a 
practically uniform potential-gradient 
throughout the mass of the insulation, 
has greatly facilitated the design of 
high-tension switching devices. Due to 
the fact that there is practially no ex- 
ternal static field where the lead passes 
through the top of the case, a cast-iron 
cover can be used for the switching de- 
vices with the bushings solidly clamped 
to the cover. This construction permits 


BY STEPHEN Q. HAYES. 


nection between them, the spacing of the 
poles of this breaker can be made to 
suit the station wiring. For electrical 
operation of these breakers, a solenoid is 
used for closing the breaker through a 
simple system of levers and links, with a 
pull rod connecting the poles so that 
all open and close at the same move- 
ment. The breaker is held in by a 
latch mechanism and the tripping solen- 
oid releases the latch. All adjustments 
are made after the mechanism has been 
assembled on the cover and before the 
latter is placed in the tank. 


heavy cross-bar and the current is 
transmitted to braided shunts so that 
the compression springs will not be 
damaged by the passage of current 
through them. When closing, a wiping ~ 
motion is obtained until a solid butt 
contact is obtained. The stationary 
and movable contacts are readily re- 
newable. Where the pull rod passes 
through the cast-iron covers, a stuffing 
box is provided that acts as a wiper 
in removing oil from the rods. The 
cover is securely bolted to a flange 
riveted to the upper edge of the tank 


FIG. 9.—110,000-VOLT SWITCHING STATION AT DUNDAS. 


the assembling of all of the mechanism 
on this cover and greatly simplifies as- 
sembling and inspection. 

Fig. 9 shows a large number of oil 
circuit-breakers installed in the 110,000- 
volt main switching station of the Hy- 
dro-Electric Power Commission of On- 
tario at Dundas. Each pole of the cir- 
cult-breaker is located in a welded-steel 
tank with treated linings and is com- 
plete with all of its mechanism mounted 
on its cast-iron top. As each pole is 
entirely independent, with the operating 
rod forming the only mechanical con- 


1 Paper read at International Electrical Con- 
gress, Turin, Italy, slightly abridged. 


The contacts, terminals and mechan- 
ism of this type of breaker have the 
greatest simplicity and least number 
of points to be insulated when com- 
pared with certain designs of Euro- 
pean breakers requiring a large num- 
ber of double breaks in series per pole. 
This breaker has its stationary con- 
tacts deeply immersed in oil and these 
are screwed directly on the end of the 
brass tubes that form the lead through 
the condenser bushings. The movable 
contacts are self-alining and provided 
with a heavy spring that is compressed 
when the breaker is closed. These 
movable contacts are carried by a 


and all handholes are provided with 
dust and moisture-proof hinged cov- 
ers. The handholes in the top cover 
are of sufficient size to permit the ready 
removal of contacts and cross-bar with- 
out dismounting the other parts of the 
circuit-breaker. The condenser-bush- 
ing leads with the stationary terminals 
can readily be unclamped and removed 
through the cover. 

One of the advantages inherent in 
the condenser-bushing type of insula- 
tion for the terminals of the circuit- 
breaker is the possibility of placing 
series transformers for the operation 
of ammeters and relays directly 
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around the condenser-bushing leads, 
which form single-turn primaries. In 
many cases these series transformers 
are located inside the tank of the 
breaker, permitting the use of a sim- 
ple, compact and cheap form of series 
transformers. 

Fig. 10 shows one of the outdoor 
type of oil ‘circuit-breakers installed 
on the 100,000-volt circuits of the 
Southern Power Company. The con- 
denser-bushing leads of this breaker 
are covered with a series of porcelain 
insulators and the space between the 
bushing and the insulators is filled with 


a moisture-proof compound. The oper- 


ating mechanism is covered by a metal- 
lic hood, and the pull rods connecting 
the various poles of the breakers to- 
gether pass through pipes. The vari- 
ous joints are made thoroughly 
weather-proof and outdoor breakers of 
this design have been operating very 
satisfactorily. on the lines of the Do- 
minion Power & Transmission Com- 
pany near Hamilton, Ontario, the Ni- 
agara, Lockport & Ontario Power 


Company near Niagara Falls, N. Y.,. 


and the Southern Power Company. 
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FIG. 11.—140,000-VOLT INDOOR-TYPE 


from a series of link insulators. This 
series trip device is also shown in Fig. 
9, the main switching station of the 
Hydro-Electric Power Commission. 

It may be noted from Fig. 11 that 


FIG. 10.—100,000-VOLT OUTDOOR-TYPE OIL 
CIRCUIT-BREAKER. 


the height to the top of the disk at the 
end of the terminal of the oil circuit- 
breaker is twelve feet, while the disk 
on the right is provided with extension 
arm and pin for use with a suspension- 
insulator type of disconnecting switch. 
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OIL CIRCUIT-BREAKER AND DISCONNECTING 


SWITCH. 


Fig. 11 shows a front view and side 
elevation of a 300-ampere, 140,000-volt 
breaker arranged for hand operation 
and provided with suspension-insulator 


type of disconnecting switch. This 


same breaker is readily arranged for 
electrical operation by means of a 
solenoid. 

The automatic tripping of this par- 
ticular breaker was arranged for by 
means of a series trip device, compris- 
ing a solenoid in the high-tension cir- 
cuit, this solenoid being suspended 


The height to the end of this pin is 
thirteen feet and an additional height 
of three feet is required for the pur- 
pose of removing the condenser-bush- 
ing terminal with its contacts from 
the tank of the breaker. 

As all circuit-breakers in actual serv- 
ice require a certain amount of inspec- 
tion, adjustment and repair, it is cus- 
tomary to furnish disconnecting 
switches for isolating such breakers 
from the source of power so that they 
may be examined in perfect safety 
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without shutting down of the station. 

For voltages of 100,000 and above, 
the usual petticoat type of insulator 
mounted on a pin and provided with a 
blade-type disconnecting switch has 
not been ifound satisfactory due to 
mechanical reasons. 

Fig. 9 shows a large number of dis- 
connecting switches mounted on porce- 
lain pillars in the 110,000-volt switch- 
ing station of the Hydro-Electric Pow- 
er Commission. For still higher volt- 
ages a somewhat different type of dis- 
connecting switch is usually found 
more satisfactory. 

Fig. 11 illustrates the suspended 
type of disconnecting switch used for 
isolating the 140,000-volt oil circuit- 
breakers previously referred to. The 
main features of this type of switch 
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FIG. 12.—ALUMINUM TRAYS FOR ELEC- 
TROLYTC ARRESTER. 


consist of a series of suspension link 
insulators with a funnel-shaped con- 
tact at the end. This funnel-shaped 
contact can be dropped over a pin con- 
tact attached to the condenser-bush- 
ing terminal of an oil circuit-breaker 
or transformer.- A flexible lead con- 
nects from the funnel-shaped movable 
contact to the busbars or other source 
of power. With an arrangement of this 
type, two or more single-pole switches 
can be operated as a multiple-pole 
switch and a suitable signal device ean 
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readily be arranged to indicate by 
means of a lamp or other device on 
the switchboard whether the discon- 
necting switch is in the open or closed 
position. If desired, this switch can 
readily be operated by a small motor 
or solenoid and can readily be ar- 
ranged to be interlocked with the oil 
eircuit-breaker. 
LIGHTNING ARRESTERS. 

The question of the protection of 
transformers, switching stations and 
transmission lines from the effect of 
lightning or other _ high-potential 
surges is one of importance and is us- 
ually considered in connection with the 
switching equipment. 

Various types of hghtning arresters 
have been developed for this service 
and Fig. 13 shows an installation of 
electrolytic lightning arresters in- 
stalled for the protection of the 110,- 


FIG. 13.—110,000-VOLT ELECTROLYTIC 
LIGHTNING ARRESTERS. 


000-volt transmission lines of the Hy- 
dro-Electrie Power Commission of On- 
tario. 

These lightning arresters are provid- 
ed with a horn-gap device usually 
mounted on a pipe framework and ar- 
ranged so that the length of gaps can 
easily be adjusted while the arrester 
18 in service. The arrester itself con- 
sists essentially of a system of nested 
aluminum cup-shaped trays as shown 
in Fig. 12, suitably supported and ar- 
ranged in a steel tank. These trays 
contain a liquid electrolyte which 
forms insulating films on their surfaces, 
which films prevent passage of current 
at normal voltages. These films break 
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down at abnormal voltages and ferm 
a free path for these abnormal volt- 
ages or static discharges. On the ces- 
sation of the abnormal stress the film 
regains its original resistance. It may 
be noted from Fig. 13 that these arrest- 
ers are arranged for outdoor service. 
The aluminum trays filled with elec- 
trolyte are completely immersed in 
transformer oil contained in the steel 
tanks. This oil provides for insulation 
and cooling and prevents evaporation 
of the electrolyte. The volume of oil 
in the tanks, which are nearly filled, is 
great enough to absorb the heat due to 
a continuous discharge for a long 
period. 

It is usually necessary to charge this 
type of arrester periodically for the 
purpose of maintaining the film of ox- 
ide on the aluminum plates, and the 
horn gaps are readily adjustable so 
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some of the three-phase lightning ar- 
resters on the 100,000-volt system of 
the Southern Power Company. With 
this type of arrester. instead of pro- 
viding aluminum cells placed in steel 
tanks, resistances are located in the 
circuits between the line horn gaps and 
ground, these resistances being built 
up in the form of large columns hav- 
ing a iarge cross section and great 
heat-absorbing capacity. Two columns 
In series are used between line and 
ground in each phase. The columns in 
question are made of a special ture 
of concrete and red oxide of iron and 
as Indicated, a column is divided up 
into a number of sections by expanded 
metal imbedded in the concrete. The 
edges of this expanded metal are rivet- 
ed to sheet-metal eaves which prevent 
water running down the sides of the 
concrete and thereby obviates the vari- 
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FIG. 14.—100,000-VOLT CONCRETE-COLUMN ARRESTERS. 


that in one position the line current 
will are across the gaps and charge 
the cells. In a second position the gaps 
are so set as to discharge only at a 
predetermined point slightly above 
the operating voltage, while in the 
third position of the horn gaps, the 
gap is so large as to prevent the pos- 
sibility of arcing across and in this 
manner act as a disconnecting switch 
when it is necessary to inspect the 
tanks containing the electrolytic cells. 

Where a somewhat cheaper form of 
lightning arrester is required for ex- 
tremely high voltage and outdoor serv- 
ice it is possible to adopt the arrange- 
ment shown inFig.14,which illustrates 


ation in resistance due to the concrete 
becoming water-soaked. These sheet- 
metal eaves serve also as terminals for 
the shunt horn gaps. All metal that. 
is susceptible to rust is galvanized. The 
operation of these arresters is on the 
same principle as other shunted gap 
arresters, that is, a light discharge 
passes over the series gaps and through 
the resistances, heavier discharges pass 
over one or more of the shunt gaps, 
and direct stroke will probably pass 
over all the shunted gaps. The arrester, 
after once being adjusted, will require 
no attention or care whatsoever, and 
is designed to give such rugged con- 
struction as to make it almost impos- 
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sible that it should be seriously dam- 
aged by any discharge which would 
pass through it. An additional feature 
of the resistance column is that it has 
a high resistance for low voltage and 
a low resistance for high voltage, giv- 
ing in fact a partial safety-valve effect 
within the resistance itself. 

The question of the necessity for or 
advisability of the use of lightning 
arresters of any kind on extremely 
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power of the system, interfering with 
the delivery of power and in some 
cases causing the tripping of auto- 
matic breakers in the power houses, 
practically shutting down the trans- 
mission system. 

STATION ARRANGEMENTS. 

A few typical examples showing the 
arrangement of high-tension stations 
with their connections, control desk, 
etc., may be of interest. 
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high-voltage lines is a debatable one, 
particularly if the amount of power 
on the transmission line is limited. 
With a comparatively small amount of 
power, the normal full-load current on 
a high-tension line is comparatively 
small, and any lightning discharge 
passing through an arrester, with the 
current which momentarily follows it, 
may absorb practically the entire 
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15.—DIAGRAM OF CONNECTIONS, 60,000-KILOWATT, 110,000-VOLT STATION. 


Fig. 15 shows the main connections 
of a plant with two 500-kilowatt, 
290-volt exciters, six 10,000-kilowatt, 
6,600-volt, three-phase generators, six 
banks each of three 3,333-kilowatt, sin- 
gle-phase transformers, delta-con- 
nected in low tension, star-connected 
in high tension, and four 20,000-kilo- 
watt, 110,000-volt, three-phase trans- 
mission lines. 
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Following the usual practice in 
plants of this size the switchboard, 
properly so-called, is made in the form 
of a control desk. The top slab of this 
desk is made of marine-finished slate, 
with the operating handles and dial 
plates of the circuit-breaker and other 
controllers mounted on the top and 
front of the desk, while the controllers 
themselves are inside the desk, so that 
there is absolutely no liability of the 
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station attendant coming in contact 
with the 250-volt operating circuit while 
working on the front of the desk. As 
all of the instruments, synchronizing 
equipment, etc., are operated from 
series and shunt transformers, there is 
no danger of the operator being able 
to touch any live circuit even of low 
voltage. 

none front portion of the desk are 
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placed calibrating jacks that enable 
any of the switchboard instruments to 
be checked and calibrated without re- 
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Fig. 16 shows the plan view of this 
same generating station with its step- 


up transformer station. 
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FIG. 16.—PLAN OF 
moving them from their position, the 
instruments themselves being located 
on an instrument frame back of and 


above the desk at such a height that 


the station attendant standing at the 


desk can look under the instrument 
frame and over the desk to watch the 
operation of the machine which he is 
controlling. 
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110,0000-VOLT STATION. 


Two exciters with their water 
wheels are placed in the center of 
the building, while the control desk, 


instrument stand and the panel switch- 


board for the execiters and field-cir- 


17.—VERTICAL SECTION OF 


cuit will be placed on a low balcony 
overlooking the generating station. 
As may be noted, the generator 
building is separated from the trans- 
former and switch house by a space 
of twenty feet in order to secure bet- 


ter lighting and better ventilation. 


60,000-KILOWATT, 
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As shown on this figure, as well as 
in Fig. 17, it is the intention that the 
6,600-volt circuit-breakers and busbars 
should be inclosed in masonry com- 
partments, while the 110,000-volt cir- 
cuit-breakers and busbars should be 
open owing to the great difficulty and 
expense of installing masonry struc- 
tures for 110,000-volt circuits and the 
doubtful benefit to be obtained from 
such a course. 

Fig. 17 shows the sectional view 
through this same generating and 
transforming station and indicates the 
general arrangement proposed for the 
apparatus in these two buildings. 

As may be noted from this figure it 
is the intention that the generator 
should draw in air around the shaft 
and should discharge it at the bot- 
tom of the stator to a short duct con- 
necting with the tail race. With this 
arrangement of discharging the heated 
air from the generators into the tail 
race and locating the field-rheostat 
resistances of the generators outside 


110,000-VOLT STATION. 


the building, the question of securing 
proper ventilation for the building is 
greatly simplified. 

It is the intention to locate the 110,- 
000-volt horn gaps and the tanks for 
the electrolytic lightning arrester on 
the roof of the station. 
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As shown on this drawing, the gen- 
erating station and transformer house 
are to be erected on the side of a hill 


' having a grade of approximately thir- 


ty per cent, and advantage of this 
grade is taken in the arrangement of 
the transformer house to minimize the 
amount of material required for that 
building. l 

As an example of a station designed 
for still higher voltages, Fig. 18 shows 
the arrangement of a plant taking 
care of two 140,000-volt three-phase 
incoming lines, three banks of step- 
down transformers and the necessary 
switching equipment. 

In this station the electrolytic light- 
ning arresters are located on the roof 
of the station, while the disconnect 
switches, circuit-breakers, transform- 
ers, etc., are inside the station. The 
general arrangement ‘is almost self- 
evident from the figure. 

The question of using outdoor trans- 
former stations for extremely high 
voltages is one of a great deal of in- 
terest and is one that is receiving a 
great deal of consideration from de- 
signers. 

Fig. 19 shows an outdoor station for 
the control of four 110,000-volt cir- 
cuits, and eight 10,000- kilowatt banks 
of transformers. 

As may be noted, the high-tension 
buses and the disconnecting switches 
are mounted on steel structures sup- 
ported on towers of windmill design, 
while the oil circuit-breakers and 
transformers .are located on the 
ground below the disconnecting 
switches. 

Owing to the number and the ca- 
pacity of low-tension eircuit-breakers 
needed for properly distributing the 
11,000-volt current in a 60,000-kilo- 
watt installation, it was necessary to 
provide a small building to contain 
the oil circuit-breakers and busbars. 
For this service, the circuit- breakers 
and busbars have to be installed in 
masonry compartments, owing to the 
enormous current available on the 
buses in case of a short-circuit. 

The building also contains the small 
local-service transformers with motor- 
generator sets, storage battery for the 
electrical operation of the main cir- 
cuit-breakers, and this building also 
contains the switchboard on which the 
controlling devices for the various 
circuits are mounted as well as the in- 
struments, relays, etc. 

As a matter of interest it might be 
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stated that a 44,000-volt outdoor 
switching station has been in service 
on the lines of the Dominion Power & 
Transmission Company in Canada and 
has given entire satisfaction, notwith- 
standing the extremely cold weather, 
snow and sleet storms encountered in 
that neighborhood. Series transform- 
ers and oil circuit-breakers are in use 
out of doors on the 66,000-volt circuits 
of the Ontario Power Company, while 
100,000-volt oil circuit- breakers have 
been in use for some time on the cir- 
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Great Western Power Company in 
California, and it should be stated that 
these towers are placed 700 feet apart, 
each tower carrying two three-phase 
transmission lines, the wires of each 
transmission being ten feet on center 
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FIG. 18.—ARRANGEMENT OF 140,000-VOLT INDOOR STATION. 


cuits of the Southern Power Company. 


TRANSMISSION TOWERS. 

The various power-transmission 
systems in America operating at 100,- 
000 volts or above have practically no 
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while the two sets of lines are seventeen 
feet apart. On this line there is a trans- 
position every 3.33 miles and a com- 
plete spiral every ten miles. This line 
runs a distance of about 160 miles 


mae 2 wor 


3 

l 

| 

} 
Ni 


ropi TT 


Le 
| 
A 


—_ 


FIG. 19.—ARRANGEMENT OF 110,000-VOLT OUTDOOR STATION. 


trouble due to their high operating 
voltages and the use of steel towers 
and suspension insulators makes it 
possible to go to considerably higher 
voltage if desired. 

Fig. 20 shows the transmission tow- 
ers, insulators and transmission lines 
on the 100,000-volt circuits of the 


and the step-up transformers On this 
line are connected in delta. 

The 110,000-volt eireuit of the Hy- 
dro-Electric Power Commission of On- 
tario is operated from star- -connected 
transformers with ungrounded net- 
tral, although provision is made for 
grounding the neutral if desired. The 
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standard towers are placed about 350 
feet apart and have an average height 
of 65.5 feet while longer spans and 
larger towers are used in special loca- 
tions. On this system there are two 
transmission circuits running from the 
step-up transformer station near Niag- 
ara Falls to the main switching sta- 
tion at Dundas, a distance of 52.75 
miles, and two additio transmission 
lines will probably: be-installed at a 
later date. From Dundas two lines 
run to Toronto, a distance of 37.25 
miles. Two transmission lines run be- 
tween Dundas and London over two 
routes forming one complete loop, and 
two additional lines will be installed 
later. Along one route the distance 
between Dundas and London is 71.75 
miles, but along the other route it is 
109.5 miles. From London to Windsor, 
a distance of 142.2 miles, one transmis- 
sion line has been installed and a sec- 
ond one will be put in later. 

The distance along the transmission 
line from Niagara Falls to Windsor 
over one portion of the loop between 
Dundas and London is 304.45 miles, 
while over the other portion of the 
loop it is 266.7 miles. This is prob- 
ably one of the longest straight-away 
transmission systems in actual service 
at present. On these towers the mini- 
mum distance between wires is eight 
feet and where extra-long spans are 
used this distance is increased up to 
fourteen feet. From Niagara Falls to 


Dundas, aluminum cable, 0.46 inch 
diameter, is used, while for the balance 
of the distance somewhat smaller 


aluminum cables are used. 

The strain-type transmission towers 
on the 100,000-volt lines of the South- 
ern Power Company carry two three- 
phase circuits, one of copper cable and 
the other of aluminum. The three 
Wires of each circuit are located on 
the same side of the tower, the lowest 
conductor being 40 feet from the 
ground, the middle conductor 48 feet, 
and the top 56 feet. The height to the 
top of the tower, where the ground 
wire is located, is 65 feet, while the 
horizontal distance between the con- 
ductors is 15 feet, 8 inches. The aver- 
age span between towers is 600 feet, 
and the maximum 1,500 feet. 

The Central Colorado Power Com- 
pany is transmitting power at 110,000 
volts from Glenwood Springs to Den- 
ver, a distance of 153.5 miles. The 
Grand Rapids-Muskegon Power Com- 
pany put into service the first system 
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of transmission at 100,000 volts or 
above in Central Michigan and a 
140,000-volt system is to be installed 
in the same neighborhood. 

Other systems at voltages of 100,000 
or higher are being proposed for vari- 
ous installations and engineers and de- 
signers are prepared to undertake 
power transmission at any voltage for 
which there is a commercial demand. 

—___~¢-2-@-—__-_ 
Electrification in Montreal. 

The City Couneil of Montreal, Can- 
ada, has recently taken steps to abolish 
the smoke nuisance in that city. With 


FIG. 20.—TRANSMISSION TOWER OF GREAT 
WESTERN POWER COMPANY. 


this end in view the railway commis- 
sioners have been asked to pass a rule 
requiring the railroad companies to 
adopt some one of four methods of pre- 
venting smoke. One of the four is the 
use of electric locomotives in the city. 

The railroads have already been con- 
sidering the matter of electrification of 
their Montreal terminals, but the Cana- 
dian Pacific and Grand Trunk Rail- 
roads came to the decision to do noth- 
ing for the present at least. The Cana- 
dian Northern Railway on the other 
hand has been considering the exten- 
sion of its line to a central location for 
a city terminal. The adoption of elec- 
tricity as motive power on this exten- 
sion is very probable. 
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ILLINOIS STATE ELECTRIC AS- 
SOCIATION. 


ANNUAL CONVENTION AT ROCKFORD, ILL., 
OCTOBER 24, 25 AND 26. 


The annual convention of the Illinois 
State Electric Association was held in 
Rockford, Ill., October 24 to 26. The 
program included many papers of vital 
interest to central stations and the con. 
vention was conceded one of the most 
successful in the history of the Associa- 
tion. The entertainment features were 
numerous and well arranged, these cre- 
ating a diversion enjoyed by all present. 
Too much credit cannot be given the 
Rockford Electric Company, the host 
of the Association at the annual ban- 
quet, for the manner in which it pro- 
vided for the comfort and entertainment 
of the delegates and guests. 

The meetings were scheduled to be 
held in the basement of the Rockford 
Armory, the first floor being devoted to 
exhibits of the manufacturers, but when 
the convention convened at 2 p. m. 
Tuesday it was found that the acoustic 
conditions were not suitable. President 
W. G. Austin announced that the illus- 
trated talk on ‘‘Power,’’ by George B. 
Coleman, could be delivered and the 
meeting would then adjourn until 
Wednesday morning. Subsequent meet- 
ings were held in the lecture hall of the 
Unity Church. 

Mr. Coleman’s talk comprised a brief 
description of some twenty-five or 
thirty power installations in Rockford 
and elsewhere which were illustrated by 
lantern slides. Several cartoons on fig- 
uring power costs were also shown. 
There was no discussion. 

WEDNESDAY MORNING. 

President Austin called the meeting 
to order promptly at 9:00 a.m. Owing 
to the postponement of the papers sched- 
uled for Tuesday afternoon a change 
was made in the order of business. The 
first matter taken up was a symposium 
on ‘‘How to Get Power Business.”’ 
John G. Learned, of the North Shore 
Electric Company, T. P. Pinckard, of 
the Peoria Gas & Electric Company, 
and A. C. Martin, of the Rockford Elec- 
tric Company, presented papers on this 
subject, in the order named, abstracts 
of which follow. 


HOW TO GET POWER BUSINESS. 


Mr. Learned’s paper treats of selling elec- 
tric power to industrial plants in the smaller 
towns and cities. The requirements of the 
salesmen are first discussed. The power so- 
licitor should be selected with great care 
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and should be, preferably, a technical man. 
Suggestions are made for the method of ap- 
proach and sample ledger inserts reproduced 
showing how isolated-plant charges should 
be itemized. The paper states that it is good 
practice to install motors on a rental basis 
for a trial period of from three to six 
months, the customer paying for the setting 
up of the motors and for wiring, the com- 
pany doing the work at actual cost, also 
bringing the service to the building at its 
own expense. It is only in rare instances 
that the service once used is discontinued, 
provided the customer remains in business at 
the same premises. Attention is called to 
the value of co-operation on the part of the 
manufacturers. It is marvelous to learn 
of the effect on a prospect of the confirmation 
of the salesman’s statements by one who has 
no apparent interest in the central station. 
The agents of manufacturers of motors, elec- 
trical appliances and electrically driven ma- 
chinery, may be valuable assistants to the 
power salesman. The primary intention of 
the manufacturers’ agents is selling motors 
and he can lend his assistance, directly or 
indirectly, to close a power deal. 


BY T. P. PINCKARD. 


This paper, which was presented by R. S. 
Wallace in the absence of the author, made 
a plea for consistent efforts on the part of 
power solicitors in securing new business. 
Referring to isolated plants the author 
states that every one shut down is a boost 
for central-station service. ac 18 stated that 
the slowness usually evident in closing nego- 
tiations wit. the central station is not an- 
tagonism on the part of the prospect but 
rather a desire to investigate all of the con- 
ditions. This should be encouraged by the 
solicitor who also should make a thorough 
study of all conditions before proposing cen- 
tral-station service. - 


BY A. C. MARTIN. 


This paper outlines a few pertinent sug: 
gestions for power solicitors. There is hard- 
ly a locality that has not been worked to a 
point where contracts are hard to secure. 
The prospects available today are more or 
less prejudiced against central-station serv- 
ice. The first step in a power campaign is 
to remove the cause that has created this 
prejudice against central-station power and 
this can be accomplished by securing letters 
from all present customers. These letters 
should be kept in a loose leaf note book and 
carried by the power man at all times so 
that he will have them for ready reference 
when the prospect alludes to some customer 
as being dissatisfied. These letters also act 
as a barometer of the condition and frame of 
mind of the present power users. If satis- 
factory letters cannot be obtained, it is a 
sure sign of dissatisfaction, and there is 
more urgent need of work among old cus- 
tomers than there is among prospects; for 
one dissatisfied user of power can do harm 
that several power men cannot undo. It is 
evident from the condition in which the 
majority of isolated plants are found that 
the owners have given the power question 
very little thought and it has frequently 
been a mistake in the past to present a prop- 
osition to these prospects too soon. When 
making the first call all reference to selling 
power should be avoided; conversation 
should be in non-technical terms about things 
electrical and should eventually lead to the 
conditions that exist in the prospect’s iso- 
lated plant or factory, and in a round about 
wav bring to his attention the defects of his 
present equipment and get him interested in 
the power question. A great help in inter- 
esting a man is a personal letter calling his 
attention to some improvement that has been 
made in the adaptation of electricity to his 
particular line. If a photograph pertain- 
ing to the subject matter is attached the mis- 
sion of this letter will be accomplished even 
if the letter is not read. No fixed rules can 
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be given for interesting a man, but all pre- 
liminary work should lead to the point where 
the prospect will consent to an indicator test 
of his engine. The correct cost of operating 
the isolated plant is the most important fac- 
tor entering into the successful closing of a 
contract and no attempt should be made to 


sell power until this has been definitely de- 
termined. 


Ernst. J. Berg opened the discussion 
describing briefly how an installation of 
motors had been made in a large paper 
mill. 

Charles Monroe called attention to 
the importance of power data in closing 
contracts. He suggested that the As- 
sociation take some means of collecting 
this data from various industries in the 
state and publish it for use of members. 
He also spoke of the value of letters 
from satisfied central-station customers. 

Frank J. Baker moved that the sec- 
retary be authorized to write to all cen- 
tral stations in the state asking for the 
number of power customers on their 
lines, their address and size of installa- 
tion. Mr. Baker held that this informa- 
tion, if published in pamphlet form by 
the Association, would be of great value 
in influencing prospects to adopt cen- 
tral-station service. 

A. C. Martin briefly outlined the 
power conditions in Rockford. There 
are approximately thirty-six furniture 
factories in Rockford, this being the 
second largest furniture-manufacturing 
city in the country. Seven of these fac- 
tories use central-station service. Mr. 
Martin explained that this business was 
hard to secure because the refuse from 
these plants furnish fuel for the great- 
est part of steam when the isolated plant 
is running and this gives the manufac- 
turer an erroneous idea as to the exact 
cost of his power. There are other fac- 
tories that run entirely on refuse dur- 
ing the day, but at night enough coal is 
used to make the cost of coal equal to 
the cost of central-station power. In 
this connection Mr. Martin explained 
that in several instances he has induced 
the manufacturer to save the refuse to 
burn at night for the dry kiln and use 
central-station power. Mr. Martin spoke 
briefly of blower motors in furniture 
factories and described how, in one 
factory, a blower installation consum- 
ing sixty-six per cent of the entire pow- 
er was changed so that it consumed less 
than forty per cent. 

Charles W. Pendell, in connection 
with the suggestion made previously as 
to the collection of data, thought that a 
standard form of questions could be 
prepared by the Executive Committee 
and sent to all companies. If the data 
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was compiled in this manner it would 
be readily comparable. 

John F. Gilchrist thought that the 
more information requested from cen- 
tral stations the fewer the replies would 
be, and while he appreciated the value 
of complete data on electricity as ap- 
plied to the various industries, he 
thought, as a stepping stone, the Associ- 
ation should only compile a list of the 
various industries using central-station 
power in the various towns of the state. 
Messrs. Pepper and Hillman were also 
in favor of Mr. Gilchrist’s plan. 

Experiences of members in regard to 
power business were then asked for by 
President Austin. H. A. Foster drew 
forth the applause of the Association 
when he announced that the station in 
Fairbury had secured all the power 
business available in that town. 

F. M. Sinsabaugh said that the Mt. 
Vernon company has obtained excellent 
results in securing power business by 
making a practice of placing motors on 
trial. Of the many motors placed in 
this manner none have ever been re- 
turned. 

L. R. Spaulding recited an interest- 
ing incident in connection with obtain- 
ing power business, the moral of which 
was that a close study must be made of 
all conditions before central-station serv- 
ice is proposed. In Mount Morris an 
elevator company was approached in 
the matter of substituting an electric 
motor for the 7.5-horsepower gasoline 
engine then in use. The manager of 
the elevator stated that the engine ran 
continuously ten hours a day, and the 
central station based its installation, 
which was subsequently made, on this 
assumption. A fifteen-horsepower mo- 
tor was installed. When the elevator 
was placed in operation it was found 
that in reality the power was used just 
a short time each day. Investigation 
disclosed the fact that the gasoline en- 
gine was run continuously on account 
of the trouble encountered in starting 
it. A comparison of power costs showed 
electric power to cost about as much as 
the kerosene burned to prevent the gaso- 
line engine from freezing. 

F. M. Sinsabaugh told of a similar 
experience in connection with an in- 
stallation of motors in a mattress fac- 
tory. Here too a gasoline engine was 
run continuously on account of the trou- 
ble encountered in starting. 

John G. Learned spoke briefly of 
power conditions in the Chicago terri- 
tory. Continuity of service is a pre- 
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eminent feature of the North “Shore. 


Electric Company’s power service and 
perfect regulation is insisted upon in 
lighting service. This necessitates strict 
requirements as regards motors. All 
three-phase motors over thirty-five 
horsepower size must be of the slip-ring 
type. Mr. Learned also spoke of the 
assistance the motor manufacturers can 
give central stations in closing power 
contracts. 

E. O. Brown described an installation 
in an elevator in Yates City where a 
gasoline engine was replaced by a motor 
when it was shown that the cost of fuel 
for the engine was $17.50 per month as 
compared with $8.70 for electric energy. 

E. B. Hilman asked what the practice 
of central-station companies was re- 
garding a minimum charge per horse- 
power per month where current is used 
only for short periods each day. E. R. 
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of farmers for whom current is stepped down 
by ten-kilovolt transformers from 6,600 volts 
or 13,200 volts and distributed at 2,200 volts 
and standard transformers of one-kilovolt or 
two-kilovolts are used for groups comprising 
eight to fourteen farm premises. Poles are 
paid for, hauled and set by the farmers who 
also furnish incidental assistance and meals. 
Their meter rate is ten cents per kilowatt- 
hour, with minimum of $2 per month instead 
of $1 as in towns. Meters are read every 
two months by use of automobile or horse, 
and collections made and small repairs and 
lamps supplied at same time. While the 
lighting of premises, ranging from 20 to 70 
lamps is the first factor usually, the urgent 
feature with a number has been a motor- 
driven pump supplying water for cattle and 
for quite complete systems of household 
water supply. Motors are notably valuable 
for uniform operation of cream separators, 
and in several instances a small counter 
shaft in back porch or shed transmits to 
separator, churn, washer-wringer, mangle 
and pump. All have electric irons, etc. No 
farm motors larger than one-half horse- 
power are installed. 


BY R. H. ABBOTT. 


Mr. Abbott states in his paper that the 
Petersburg company was practically forced 
to supply energy to farmers when it de- 
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rich farming community, land selling from 
$250 per acre up. Almost all the farmers 
within one mile of its transmission line have 
availed themselves of the opportunity to buy 
current and they use it for every purpose for 
which electricity has been used anywhere. 
Motors are used for all purposes, such as 
pumping water, grinding feed, sawing wood, 
elevating grain into cribs and graineries, on 
cream separators, churns, washing machines, 
sewing machines, fans,and many of them use 
electric irons. The company’s plan is to place 
transformers in the most convenient place 
for distribution to three or more farmers if 


` possible, and to require them to bear the ex- 


pense of building the secondary lines from 
the transformers to their buildings. The 
company requires all construction und wiring 
to conform to the same specifications as if 
they were in the city, and if the work is not 
done by the company it must be subject to 
its inspection and approval. Very little trou- 
ble is experienced. The chief trouble is after 
thunder storms, in replacing transformer 
fuses. The transmission line is not as well 
protected as some modern lines. The re- 
fusing is often a tedious and unpleasant 
task. 


BY J. G. LEARNED. 


Mr. Learned’s paper points out that the 
forces that are fostering the adoption of 


Davis replied that the company with 
which he is connected makes a minimum 
charge of fifty cents per connected 
horsepower per month. 

“‘The Sale of Electricity to Farmers’’ 
was the next subject taken up. Brief 
papers were presented by O. E. Brown, 
R. H. Abbott, H. W. Bullock and John 
G. Learned. These papers were fol- 
lowed by an address by E. P. Edwards 
on the subject of ‘‘Electricity on the 
Farm.’’ 


SALE OF ELECTRICITY TO FARMERS. 


The electric station at Elmwood, Ill., has 
thirty miles of transmission lines supplying 
eight small towns, and incidentally some 
fifty farmers. All of these towns are backed 
by excellent amd prosperous farms, whose 
occupants, without regard to their means or 
willingness, are unable to retain hired help 
in their households. They are therefore 
very ready to adopt electric service and ap- 
Pliances for the many labor-doing and time- 
saving items. Besides running out one or 
two miles from towns, where a small group 
is favorably situated, there are three groups 
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cided to build a transmission line to Green- 
view and Mason City. Right-of-way for this 
line was given in exchange for the privilege 
of getting service. The voltage of the trans- 


mission line is 16,500, single phase, and 


stepped down to 2,400 volts, through trans- 
formers mounted in small houses built on 
twenty-five-foot poles. There are at present 
only two of these substations, one feeding a 
two-mile 2,400-volt line, supplying four cus- 
tomers, and one feeding a one-mile line 
supplying two customers. The high-tension 
transformers are protected by fuses only, 
while the individual regular distributing 
transformers have both arresters and fuses 
of the ordinary 2,400-volt type. The secon- 
daries are all well grounded. Th? 2,400-volt 
lines are of No. 6 hard-drawn copper with 
twenty-five-foot poles set forty to the mile; 
6,600-volt porcelain insulators are used. All 
of the transformers, poles, lines, arresters, 
etc., are owned by the customers, the 
company having no investment whatever. A 
minimum charge of $2.00 per month for cus- 
tomers is charged. 


BY H. W. BULLOCK. 


The Eureka central station operates a light 
and power plant at Eureka, and has high- 
tension transmission lines to Roanoke and 
Metamora, the total comprising about fifteen 
miles of line. These lines traverse a very 


electricity for farm work make its adoption 
inevitable. The most economical] distribu- 
tion system must be obtained to handle this 
business to the mutual satisfaction of the 
central station and the customer. Those 
central stations which bring their service to 
the premises of the farmer are using cheap, 
although substantial, construction, a large 
humber using iron wire instead of copper. 
The farmer often agrees to haul the poles 
and even assist in setting them. Other cen- 
tral stations divide the cost of the line with 
the farmer. Some ask the farmer to bear all 
the cost of the line and transformers. The 
central station should have definite infor- 
mation on successful installations in order 
to convince the farmer of the value of cur- 
rent. One center of distribution should be 
located on the customer’s premises which 
will involve the least possible investment in 
transformers and meters. It is generally 
conceded that farmer business is largely “off- 
peak” and further that sometimes even the 
lighting is also “off-peak.” Therefore, if 
enough customers can be secured it is evi- 
dent that it will pay the central station for 
its efforts to get them. The local conditions 
must govern the manner in which the solicit- 
ing should be done. A list of machines used 
on the farm to which motors can be applied 
is given. 
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ELECTRICITY ON THE FARM. 


Mr. Edwards’ address was principally a 
plea for the consideration of the power ques- 
tion as applied to the farm. He said that 
while agricultural colleges and the United 
States Department of Agriculture send out 
bulletins and information regarding mechan- 
ical power for farm work, pointing out the 
advantages and economy over manual and 
animal power, no attempt has ever been 
made to study the comparative merits of the 
various forms of mechanical power. Mr. 
Edwards presented statistics showing the 
possibilities of electrical energy in this con- 
nection. There are over 30,000,000 horses 
and mules in this country and over ninety 
per cent are used on farms. It requires about 
ten horsepower-hours to turn over an acre 
of ground. Mr. Edwards held that the pos- 
sibilities of electric power for farm work 
are so great that the various agricultural 
colleges or the government should be suff- 
ciently interested to equip experimental 
farms in order to collect comprehensive data 
on the subject In this connection Mr. Ed- 
wards referred to the intention of the Gen- 
eral Electric Company to send two experts 
to all localities where electricity is used on 
the farm to secure such data as will be of 
benefit to central-station companies in secur- 
ing this business. 


These papers were discussed together. 
C. E. Bass opened the discussion de- 
scribing an installation that had been 
made to accommodate farmers’ business. 
The company maintains a sixteen-mile 
transmission line through prosperous 
farm country. A number of farmers in 


a particular location clubbed together 


and raised $200 for the transformer in- 
stallation necessary to supply them with 
electricity. A two-mile line of iron 
wire was built to the’ transformer sta- 
tion where the voltage was stepped down 
to 2.200 volts. The main transmission 
line is No. 6 hard-drawn copper. No 
trouble has been encountered with fuses 
blowing during electrical storms. 

H. J. Pepper of Champaign called at- 
tention to the experimental farm main- 
tained by the University of Illinois. 
He said the university has an excellent 
electrical laboratory and will assist cen- 
tral-station companies in solving their 
problems. 

H. W. Bullock spoke of a course of 
lectures which were given by the uni- 
versity and to which central-station men 
were invited. 

Charles W. Pendell asked for infor- 
mation as to the length of iron-wire 
lines, size of wire used by companies 
and load on the line. O. E. Brown said 
that the Elmwood Company has an 
iron-wire line 1.5 miles in length. The 
wire is No. 8 size. The line was sufti- 
cient for ordinary requirements, but 
when a request was made for a five- 
horsepower motor to be installed at one 
end of the line it was found that a ma- 
chine no larger than two horsepower 
could be installed, 
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President Austin told of using a 7.5- 
horsepower motor satisfactorily in con- 
nection with a similar line. The wire 
was of iron, No. 8, and was one mile in 
length. The voltage was 2,200. 

E. J. Berg said that it was far more 
practical to use iron wire than was real- 
ized. He said that the matter of self- 
induction could be entirely disregarded. 
There would, however, be a slight loss 
on account of the greater resistance of 
iron wire, but it is entirely feasible to 
use it for farm work. 

E. H. Negley explained that while the 
company with which he is connected has 
no ‘‘farmer lines” it does maintain an 
iron-wire line two miles in length which 
is run to a coal mine. Great trouble 
from lightning has been encountered, 
and the company is planning to string 
No. 6 bare copper wire along the tops 
of the poles for protection. 

Mr. Cushing said that as the mechan- 
ical strength of iron wire is not as great 
as copper and as it rusts and corrodes 
easily it is necessary to inspect the line 
about every two years. ; 

Dr. Berg said that as regards light- 
ning disturbances, if copper wire has 
any advantage over iron wire it is a 
very slight one. The mechanical 
strength of copper wire is greater than 
that of iron. He favored flat wire for 
lightning protection. Dr. Berg said 
that the best practice now is to use the 
line itself, if possible, for protection. 
He referred to a high-tension transmis- 
sion line at Kalamazoo, Mich., which is 
made of No. 2 B. & S. wire. This line 
is capable of dissipating thousands of 
kilowatts due to corona. The most im- 
portant feature in utilizing the line it- 
self is in using the smallest-diameter 
wire possible. 

R. H. Abbott, referring to cost of 
iron-wire lines, said that the Petersburg 
station had constructed two miles of line 
for $425 per mile, not including labor. 
Another speaker said that two miles of 
line had been constructed for $200 per 
mile. Thirty-two poles are used for a 
mile of line, and the voltage is 1,100. 

F. J. Baker said that it is a question 
how lines cheaply built will last. Great 
eare should be taken as one aceident due 
to cheap construction would cost the 
company an amount suffieient to pay the 
interest on a well-built line. 

E. B. Hilman asked Mr. Baker why 
the North Shore Company refuses many 
requests for service from farmers. Mr. 
Baker rephed that the company has 
made a practice of building lines with- 
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out charge to the customers, and it would 
not pay to build a line in a new section 
until enough customers could be ob- 
tained in the vicinity to justify the in- 
vestment. 

E. J. Condon said that he was at pres- 
ent building a line for farmers’ service 
which is costing $600 per mile. He said 
that the depreciation on cheap lines was 
so great that the more expensive line 
was more economical. He added that 
the sale of electricity to farmers would 
receive greater impetus if the genera- 
tion at present in school could be taught 
some of the principles of electricity. 

J. J. Frey thought that the invest- 
ment necessary to provide service to 
farmers was so high as to make the 
question of profits doubtful. 

O. E. Brown and C. W. Pendell spoke 
briefly regarding particular applications 
of motors to farm work. 

A paper by E. MacDonald, of Lin- 
eoln, entitled ‘‘Pumping Water for 
City Supply’’ was then presented by 
the author. This paper, in slightly con- 
densed form, is published elsewhere in 
this issue. 

This paper was discussed briefly by 
F. J. Baker, E. J. Condon, C. W. Pen- 
dell, Charles Monroe and E. MacDon- 
ald. Mr. Baker said that if the central 
station could supplant electric motors 
with steam pumps a great stride will be 
made in preventing municipal electric 
plants. The business is so desirable 
from this standpoint that the company 
can afford to supply the service with- 
out making a profit. 

Mr. Condon thought that central sta- 
tions could supply energy for eity pump- 
ing at an attractive rate and at the same 
time make a profit. He said that enough 
attention had not been given the method 
of charging on the hasis of per 1,000 gal- 
lons pumped. He spoke of two towns 
(Harvard and Paxton) where this 
method of charging is in use and both 
municipality and company are making 
a profit. 

Mr. Baker asked whether the city or 
the company maintains the machinery 
as this would have an important bear- 
ing on the profitableness of charging on 
gallons-pumped basis. Mr. Condon said 
that in Harvard the central station 
owns and maintains the motors and in 
Paxton, while the city maintains the 
equipment, the central station insists on 
frequent inspections and tests to deter- 
mine any drop in efficiency of the ma- 
chines. 

C. W. Pendell spoke in favor of cen- 
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trifugal pumps. He describes an auto- 
matie station in which several unique 
features are embodied. He said that in 
pumping every individual installation 
should be studied and a pump and mo- 
tor recommended best suited for the 
purpose. 

Charles Monroe held that as the water 
level was constantly decreasing more 
expense will constantly be entailed by 
the central-station company in pumping 
if the rate is based on the gallons 
pumped. He advocated the kilowatt- 
hour rate, as did Mr. MaeDonald, who 
closed the discussion. 

WEDNESDAY AFTERNUON SESSION. 

The first paper at the afternoon ses- 
sion was by T. W. Gregory of the East 
St. Louis Light & Power Company, en- 
titled ‘‘Uniform Accounting.” R. C. 
Hardy read the paper in the absence of 
the author. This was followed by the 
paper on ‘‘Uniform System of Account- 
ing for Electrie Light and Power Com- 
panies,” by H. E. Addenbrooke of the 
Commonwealth Edison Company. Both 
papers were discussed together. 


UNIFORM ACCOUNTING. 


This paper points out the advantages of 
oniform accounting not only for making 
comparisons with other companies but on 
account of its importances should commis- 
sion regulation be inaugurated in Illinois. 
It is stated that many companies have 
charged a great many items to operating 
expenses which are legitimate capital ex- 
penditures. This has not onły deceived the 
management as to the actual profits but 
has kept the book cost of the property dewn 
to such an extent that in many cases 
ihis figure would probably be less than 
actual replacement cost. Reference is made 
to the system of uniform accounting pro- 
posed by the National Electric Light Asso- 
ciation and it is shown that by combining 
some of the classifications $t can be advan- 
tageously adopted by all central stations, re- 
gardless of size without additional book- 
keeping expense. 

BY H. E. ADDENBROOKE. 


Mr. Addenbrooke referred to the classifi- 
cation of construction and operating accounts 
for electric light and power companies that 
was) adopted by the National Electric Light 
Association, naming the eight main divi- 
sions of expense accounts as follows: Pro- 
duction, transmission, storage-battery, distri- 
bution. utilization. commercial expense, new 
business, and general expense. The applica- 
tion of these was the main subject treated in 
the paper. The effects derived from uniform 
accounting are plainly visible where serious 
attempts have been made to run the plant 
systematically and keep a full well classified 
account. When all is said and done, it is 
the balance sheet which shows the plant's 
real status, and if all balance sheets were 
uniform it would provide a starting point 
from which to commence an investigation as 
to conditions, rates, ete. All discussions 
concerning the regulation of public utilities 
have as an aim the assurance of modern 
adequate service at the lowest possible cost. 
The rights of the company must be pro- 
tected. 


Frank J. Baker opened the discussion 
urging central-station companies to 
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adopt the uniform system of accounting 
as advocated by the National Electric 
Light Association. He asked how 
many companies had adopted this sys- 
tem since the last Illinois Convention, 
and upon count was shown that nine ad- 
ditions had been made to the list. Con- 
tinuing the discussion, Mr. Baker spoke 
of commission regulation, which he said 
will inevitably come. He thought that 
the basis of regulation would be an ap- 
praisement and that in view of this fact, 
central-station companies which com- 
pletely replace equipment should make 
it a practice to have photographs taken 
of the old equipment while it is still in 
place and file these together with ac- 
curate data relative to the installation. 
In reply to a question by R. S. Wallace, 
Mr. Baker said that while he has no as- 
surance that a public-service commis- 
sion would consider replaced equipment 
in making an appraisement of a plant, 
the investment and work necessary to 
keep such records as he advocated would 
be very small and might possibly gain 
recognition from the commission. 

In reply to a question by Mr. Davis 
as to where to charge discounts on 
bonds, Mr. Addenbrooke said that some 
states allow this account to be capital- 
ized. R. C. Hardy closed the discus- 
sion naming the states in which the dis- 
count on bonds could be capitalized and 
those which prohibited this practice. 

This discussion was followed by a 
very interesting address on ‘‘ Recent 
Progress in Electrical Engineering,’’ by 
Dr. Ernst Berg of the University of IMi- 
nois. 
RECENT 


PROGRESS IN ELECTRICAL EN- 


GINEERING. 


Dr. Berg briefly recounted the advances 
that had been made in electrical engineer- 
ing up to 1892. From this year until 1905, 
great improvements were made in lighting 
units, the development of the flaming-arc 
lamps, Nernst lamps, tungsten lamps, etc., 
coming during this period. Since 1905, there 
have been no remarkable developments as 
regards the practical side of electrical en- 
gineering, although very wonderful progress 
has, according to Dr. Berg, been made in 
the theory of electrical engineering. Of 
particular importance in this connection is 
the exhaustive analysis of electricity that 
has been made by scientists during the past 
few years. Dr. Berg then briefly discussed 
the electron theory and pointed out its sig- 
nificance. Regarding future developments, 
he thought that future progress would be 
towards the utilization of the sun’s heat 
for the generation of steam and electricity. 
This has been made possible by the devel- 
opment of the low-pressure turbine. Dr. 
Berg discussed oriefly a typical thirty- 
horsepower plant, which is operating in 
one of the western states with success. 
From an area 500 feet square it is possible 
to derive 10,000 kilowatts of electrical pow- 
er utilizing the rays of the sun. Dr. 
Berg thought that the next ten years would 
see a wonderful development in this field. 
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At this point President Austin ap- 
pointed a nominating committee com- 
prising John G. Learned, chairman, E. 
B. Hillman and R. H. Abbott. 

The paper by Warren Partridge, of 
Springfield, entitled ‘‘Modern Street- 
Lighting Systems,’’ was then presented 
by the author. 


MODERN STREET-LIGHTING SYSTEMS. 


This paper briefly describes the develop- 
ment of street lighting from the time of the 
introduction of incandescent lamps to the 
present day. Following the development of 
incandescent Jamps came the use of small 
units for street lighting. In chronological 
order came the development and introduc- 
tion of constant-current transformers, in- 
closed arcs, flaming-arc lamps, mercury rec- 
tiflers, tungsten lamps and ornamental posts. 
Of all the street-lighting systems in use to- 
day the following are termed modern sys- 
tems by the author: High-power flaming- 
arc lamps; 6.6-ampere metallic-flame or lum- 
inous-are lamps; four-ampere metallic-flame 
or luminous arc lamps; large-unit Mazda 
lamps; small-unit Mazda lamps; ornamental 
posts. The characteristics of each system 
are pointed out and suggestions made as to 
method of installation, maintenance, etc. 


The discussion of this paper was very 
brief. R. S. Wallace thought that con- 
tracts for street lighting should be made 
on the ecandlepower basis instead of on 
the wattage basis. He said that this 
would take care of the improvements in 
lamps without causing either the con- 
sumer or central-station company to suf- 
fer. He described an installation of 
street lighting in Peoria three-quarters 
of a mile in length, in which single-lamp 
standards were employed. This installa- 
tion is in the residence district, and Mr. 
Wallace strongly advocated this type of 
post for effective lighting of residence 
streets. 

The paper by A. J. Cole, entitled 
‘‘The Wire-Type Tungsten Lamp,” was 
then presented by the author. 


WIRE-TYPE TUNGSTEN LAMP. 


The methods of preparing tungsten for 
use in incandescent lamps is described, the 
final processes in the two usual commercial 
methods consisting in either drawing out 
the tungsten into wire or in sintering the 
paste which has been passed through a die. 
The drawn-wire nas an enormous tensile 
strength, but tests made upon lamp filaments 
both in new lamps and in those which have 
been burning for 400 hours show that the 
strength of such filaments is about the same 
as that of sintered filaments under the same 
conditions. The electrical characteristics of 
both kinds of filaments is approximately the 
same so far as their resistance and ability 
to withstand high temperature are con- 
cerned. The wire-type lamp is one using 
the tungsten filament in one continuous 
length, the filament being wound on support- 
ing anchors in such a manner that it has 
some freedom of movement and is connected 
to the leading-in wires by flexible joints. 
The filament is wrapped around the leading- 
in wire in a manner to obtain the flexibility 
of a coiled spring. These lamps can be 
packed in the same manner as carbon lamps, 
in corrugated strawboard, with the excep- 
tion that an outer layer of hay or straw is 
put around the exterior of the box. These 
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lamps have recently been used in trolley- 
car service and have given very satisfactory 
results. Tables are given comparing the 
performance of the wire-type lamp with that 
of the carbon and metallized filament lamps, 
and also giving figures for the cost of re- 
newals and the cost of energy consumed in 


the different types under various conditions 
and use. 


There was no discussion of this paper. 
THURSDAY MORNING SESSION. 

The first paper of the Thursday morn- 
ing session was by F. N. Jewett, entitled 
‘‘The Single-Phase Motor.” This paper 
described in detail the new type B K 
unity-power-factor, single-phase motor, 
which the Wagner Electric Manufactur- 
ing Company of St. Louis is placing on 
the market. An illustrated description 
of this motor appeared in the ELEC- 
TRICAL REVIEW AND WESTERN ELEC- 
TRICIAN for October 21 on page 853. 

The discussion of this paper was very 
brief, Messrs. Pendell, Delaney, Thomas 
and Learned asking questions relative to 
details of design. J. H. Delaney asked 
Mr. Jewett if the development referred 
to in connection with this motor was 
confined to single-phase practice. Mr. 
Jewett replied in the affirmative. Re- 
plying to questions as to the advantages 
of this motor, Mr. Jewett said that while 
the advantages from the customer’s 
standpoint were not sufficient over other 
types of single-phase motors to have him 
substitute the newer type, from the cen- 
tral-station standpoint the BK motvr, 
being of unity power-factor, would of- 
fer many advantages over the other 
types. 

President Austin then appointed a 
committee on resolutions, consisting of 
J. J. Frey, R. C. Hardy and C. W. King. 

A paper by Charles P. Brown of 
Henry L. Doherty & Company, entitled 
‘‘Public Policy,” was then, in the ab- 
sence of the author, read by F. M. Sinsa- 
baugh. 

PUBLIC POLICY. 


This paper dwelt at considerable length on 
the attitude that should be assumed by the 
public-service corporation in relation to the 
public. The central station should consider 
itself the servant of the people and work 
harmoniously with them. The most impor- 
tant requisits in this connection are com- 
petent employees and a good system of op- 
eration. The paper pointed out the influ- 
ence that the manager of a public-utility 
company can wield either for the good or 
evil of the company. One of the most im- 
portant duties of the manager is to select 
employees who will be ambitious and work 
for the interests of the company at all 
times. In conclusion it was pointed out 
that as the volume of business increases 
the public-utility company should voluntar- 
ily decrease its rates as this is one of the 
most important considerations in gaining 
the good will of the public. 


J. H. Delaney opened the discussion. 
He spoke particularly of the complaint 


department, and said that one of the 
most important requisites in handling 
complaints satisfactorily is patience in 
dealing with certain classes of custom- 
ers. He recited an amusing incident in 
which this fact was lost sight of and 
upon an extended investigation it was 
found that the customer really had 
grounds for complaint. 

F. H. Golding said that the policy of 
honesty is the best for public-utility 
companies to assume. In the matter of 
complaints the Rockford Company in- 
vestigates each one thoroughly and if 
high bills are complained about and an 
investigation proves that the customer 
is sincere in his belief that the charge 
is exorbitant an adjustment is made 
without further litigation. Mr. Golding 
said that while this might seem a lib- 


H. A. FOSTER, 
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eral policy no person complaining once 
has ever returned regarding the same 
matter. 

F. N. Jewett spoke of the policy of 
the Rochester central station in regard 
to newspapers. The daily papers are 
taken into the confidence of the central- 
station management and any item of 
news is promptly given over to the pa- 
pers. Mr. Jewett said that this policy 
had resulted in doing much good, es- 
pecially when the subjects of franchises 
or street-lighting contracts come before 
the public. 

John G. Learned also spoke of co-op- 
eration with newspapers, pointing out 
the policy of the North Shore Electric 
Company in this connection. 

The paper by W. A. Thomas, entitled 
‘The Use of Electricity in Coal Mines,’’ 
was then presented. 


USE OF ELECTRICITY IN COAL MINES. 


This paper points out the advantages of 
electricity for mining operations and the 
desirability of the business from the central- 
station standpoint. The application of elec- 
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tricity to coal cutting, coal haulage, hoisting, 
mine drainage and pumping and minor ap- 
plications is described in detail. Several typi- 
cal installations of electricity in coal mines 
are referred to. These installations show a 
load factor of from 20 to 45 per cent. 


C. W. Pendell opened the discussion 
pointing out the desirability of securing 
contracts for coal mines. Service is usu- 
ally required twenty-four hours a day. 

J.J. Frey described an installation at 
a coal mine, energy for which is sup- 
plied by the Hillsboro company. A 
300-kilowatt motor-generator set is em- 
ployed at the mine which will soon he 
changed over to a 500-kilowatt set. The 
contract calls for service eight hours a 
day, from 7 a. m. to 4 p. m., this pro- 
viding practically an off-peak load. ‘ 

C. W. Pendell spoke briefly in favor 
of the rotary converter for mine service 
when sixty-cycle energy is available. 
He said that with converters a fifteen- 
per-cent higher all-day efficiency could 
be obtained than with a motor-generator 
set using a high-voltage motor. 

The last paper presented was entitled 
‘‘Motion Study in New Business,’’ by 
E. W. Osborne of Rockford. This paper 
is presented in slightly condensed form 
elsewhere in this issue. There was no 
discussion. : 

The convention then went into execu- 
tive session at which the report of the 
Nominating Committee was presented. 
The officers elected for the ensuing year 
are as follows: 

President, H. A. Foster, Fairbury. 

First vice-president, J. J. Frey, Hills- 
boro. 


Second vice-president, F. H. Golding, 
Rockford. 


Third vice-president, F. MacDonald, 
Lincoln. 

Fourth vice-president, C. W. King. 

Treasurer, F. W. Reimers, Rock Isl- 
and. 

Secretary, H. E. Chubbuck, Peoria. 

Assistant secretary, C. A. Willoughby, 

ENTERTAINMENT. 

The entertainment features provided 
were most enjoyable. On Tuesday even- 
ing the manufacturers and supply men 
tendered to the delegates a smoker and 
entertainment which was held in the 
Nelson House. Informal remarks were 
made by the Mayor of Rockford, the 
President of the Board of Trade, and 
several central-station men and supply 
men. The vaudeville entertainment was 
provided by professional talent. On 
Wednesday evening the Rockford Elec- 
tric Company was the host of the en- 
tire convention at a banquet also given 
in the Nelson House. 
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ATMOSPHERIC PHENOMENA AND 
THEIR RELATION TO THE PRO- 
DUCTION OF OVER-VOLTAGES 
IN OVERHEAD ELECTRIC 
TRANSMISSION LINES.—I.’ 


BY G. V. ADENDORFF. 


Where power is to be transmitted a 
considerable distance from the point of 
generation, the usual method of pro- 
cedure is to adopt the overhead sys- 
tem, in which the power conductors 
are carried on poles or masts, and in 
cases where the distance of transmis- 
sion is comparatively small, and where 
overhead wires are inapplicable, the 
power conductors are usually carried 
in the form of cables and placed un- 
derground. 

In some cases of industrial and min- 
ing concerns, it is of the utmost im- 
portance that the supply should be 
continuous, that is to say, the risk of 
the supply failing should be made an 
irreducible minimum. Continuity of 
supply is an item of prime considera- 
tion, and no effort should be spared to 
attain such a condition of working. 

Assuming that the design and con- 
struction of the system have been car- 
ried out with the view of eliminating 
all factors tending to produce trouble, 
that is to say, that the different sec- 
tions of the system have been made 
with a reasonable factor of safety 
under normal conditions of working, 
it is obvious then that trouble can 
only occur either from a source ex- 
ternal to the system, or from some in- 
ternal cause created during the opera- 
tion of the system. Disturbances in 
electrie circuits then can arise in two 
ways: firstly, by the entrance of over- 
voltages from outside due to such 
causes as atmospheric phenomena; and, 
secondly, by over-voltages originating 
in the circuit, due to such causes as 
short-circuits, arcing grounds, switch- 
ing, ete. 

Disturbances due to atmospheric 
Phenomena are obviously only found 
In overhead circuits, whilst under- 
ground cable systems are free from 


1 Abstract of pa 
€ per read at a meeting of the 
South African Institute of Electrical Engineers. 


them, unless connected to overhead 
lines. 

In the latter case, the disturbances 
generally are more pronounced and 
dangerous owing to the combination 
of the relatively large capacity of the 
cable system, and the high inductance 
of the overhead line. 

Although a large amount of data has 
been collected on high-potential dis- 
turbances, yet such a variety of phe- 
nomena can occur that an intelligent 
understanding of them can only come 
about by thorough investigation and 
final comparison of the results with 
actual observed effects. 

There is no doubt that a clear con- 
ception of the nature of any phenomena 
always tends to make the elucidation 
of their effects more exact and convince- 
ing. 

It is proposed to divide this paper 
into three parts: firstly, to investigate 
the nature of the various varieties of 
atmospheric phenomena at some consid- 
erable length; secondly, from such in- 
vestigations to deduce their probable 
effect on overhead lines, and finally, to 
point out generally the present means 
of protection from those effects. 

The main items which come under 
the category of atmospheric phenomena, 
and which, directly or indirectly, are 
connected with the production of over- 
voltages, may be simply classified as fol- 
lows: (1) Temperature effects. (2) 
Altitude effects. (3) Rain, snow and 
hail storms. (4) Wind and dust storms. 
(5) Atmospheric electrification. (6) 
Thunderstorms. 

Temperature and Altitude Effects.— 
These may be considered together. It 
is found that sudden changes in tem- 


perature, such as occur at sunrise and 


sunset, produce static charges on con- 
ductors—the amount of static being a 
function of the amount and rapidity of 
the change in temperature. Similarly, 
it is also found that a conductor sus- 
pended at varying altitudes above the 
earth’s surface receives a decided 
amount of static charge, depending upon 
the difference in level between the high- 
est and lowest points of the conductor. 
As will be seen later, both these effects 
are probably closely connected with the 


‘ject to some rise in potential. 


931 


phenomena of atmospheric electrifica- 
tion. 

Rain, Snow and Hail Storms.—Rain, 
snow and hail are found to have a static 
charge, and when either moves in the 
vicinity of a conductor, the latter takes 
up a definite charge and becomes elec- 
trified. . 

Wind and Dust Storms.—It is easy 
to show experimentally that a high wind 
blowing across a conductor causes it to 
take up a definite static charge; that is 
to say, the conductor so exposed will be 
subjected to a rise in static potential, 
which may, under certain conditions, as- 
sume an enormous value. If the wind 
be accompanied by dust this effect is 
magnified considerably. Whether this 
electrification is produced by actual 
friction of the wind and the conductor, 
or by the friction of the moving par- 
ticles amongst themselves, it is difficult 
to say, but it is very probable that a 
combination of these two effects operat- 
ing simultaneously is sufficient to ex- 
plain the phenomenon. Experience has 
shown that arresters on overhead lines 
have discharged at various points on 
bright, clear, windy days, which clearly 
indicates that the lines had been sub- 
Further, 
linesmen working on dead overhead 
lines on windy days always encounter 
static on the lines, and take the precau- 
tion of earthing them before proceeding 
with their work. 

Atmospheric Electrification—It was 
first pointed out by Lemonnier in 1752 
that the atmosphere was usually in a 
state of electrification, and more recent- 
ly the subject was very fully investi- 
gated by Lord Kelvin and others. The 
result of their investigations shows that 
during fine weather the atmosphere is 
positively electrified—that is to say, 
positive with respect to the earth’s sur- 
face, which is relatively negative. In 
fact, it has been found by direct meas- 
urement that the potential at a point 
in the atmosphere is always different 
from that of the earth and generally 
greater than it. This potential increases 
with the height above the ground, and 
is a very variable quantity. ‘As a mat- 
ter of fact, usually there exists a poten- 
tial gradient in the air—that is, a po- 
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tential difference exists between differ- 
ent points in the air and ground, and 
between points in the air at different 
elevations. Lord Kelvin found this dif- 
ference to be sometimes forty volts per 
foot, but it may be much greater or much 
less than this. It may reach several 
hundred volts per foot, and probably 
we may estimate as an average a natural 
potential gradient in the air of about 
100 volts per foot. 

During wet and changeable weather 
the potential may be negative, and its 
value seems to undergo greater changes 
than usual. This electrification, besides 
varying with the state of the weather, 
varies under normal conditions of 
weather, with the seasons and the hours 
of the day. It has been experimentally 
found that the electrification is greater 
in winter than in summer, besides being 
subjected to a diurnal variation. This 
diurnal variation seems to be associated 
with the hours of changing tempers. 
ture, the electrification being a maxi- 
mum at the time of greatest variation 
in temperature, and a minimum during 
the hours of constant temperature. It 
has also been found that the equipoten- 
tial surfaces in the atmosphere are gen- 


erally planes parallel to the earth’s sur- 


face, although inequalities of the surface 
of the earth influence the form of the 
lower equipotential surfaces. The ir- 
regularities due to this cause, however, 
disappear at a comparatively low 
height. The cause of this electrification 
is still very doubtful. Experiments do 
not satisfactorily support the theory 
that it is due to electrical separation 
during the evaporation of water. This 
theory supposes that water vapor rising 
from water on the earth’s surface car- 
ries a positive charge with it, leaving 
the water and the earth negatively eleg- 
trified, but the hypothesis has not been 
confirmed by experiment. 

It seems, however, that some variety 
of frietion is the most probable cause 
of this electrification. as in Armstrong s 
hydroele-trie machine. Jf the fretion 
of water vapor and suspended particles 
against air he sufficient to produce clec- 
{rifiention, then the constant falling of 
this matter through the upper layers of 
the atmosphere is sufficient to account 
for atmospheric electrification. What- 
ever the cause may be, either terrestrial 
or cosinic, it probably acts continuously, 
end during dry weather there is hkely 
to be an acemnulation, since there IS no 
doubt that rain carries down a large 
proportion of the charge. 


Thunderstorms.—It has already been 
pointed out that the whole question oi 
the origin of atmospheric electricity 
and of the electrification of clouds is at 
the present to a large extent a matter 
of speculation rather than of exact 
knowledge. There is no doubt that the 
phenomena of a thnuderstorm result 
from the clouds being in a highly elec- 
trified state. If solids or liquids are 
charged, the electrification resides only 
on the surface, but gases and vapors, 
which are composed of minute particles, 
are capable of receiving a charge 
throughout their mass. The air, for in- 
stance, in which an electric machine has 
been worked, is afterwards found to be 
charged. 

In the same way moisture particles 
floating in the upper regions of the air 
assume the potential of this air, and so 
have a definite charge given them. It 
is conceivable that the condensation of 
water vapor in positively charged air 
may result in a cloud of positively 
charged water drops. This phenomenon 
of the tendency to coalescence of glob- 
ules floating in the presence of an elec- 
tric charge will explain the formation 
of rain drops in a thunder cloud. 
Helmholtz observed that a cloud of visi- 
ble steam was darkened and rendered 
more opaque by electrification. The dark 
color of a thundercloud seems to be due 
to the same sort of cause, and probably 
results from an extra amount of con- 
densation taking place. The coalescence 
of particles resulis in a rise of poten- 
tial since the radius of a resulting drop 
is not equal to the sum of the originals, 
and capacity is proportional to the 
radius. 

Suppose eight particles unite, then 
the potential after is four times as great 
as before. The potential m this way 
may rise to an enormous value as will 
be readily seen. A potential gradient 
in the air is so established, and when its 
value reaches a definite amount the dis- 
ruptive strength of the air is attained 
and a discharge takes place. 

Lightning.—A charged cloud and the 
earth form the coatings of a huge ceon- 
denser whose dieleetrie is the interven- 
ing ar. Tf the cloud is positively 
charged. the earth will be inductively 
negatively charged, and the air will be 
in a state of electrostatic strain. If this 
stress exceeds a definite value the dielec- 
trie will give way, and a ‘spark dis- 
charge’ will ensue. Such a discharge 
is called a “disruptive discharge.’’ 


We get a figure of about 5.000 million 
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volts for a lightning flash between cloud 
and earth one mile in length. 
(To be continued.) 
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Utilizing Waste Coal for Firing Steam 
Boilers. 

An illustration of the feasibility of 
using waste coal for power purposes has 
recently been given in Hull, England, 
one of a new type of patent water-tube 
boilers having been installed in a mill 
in that city. The success of the publie 
exhibition given shows, it is claimed, 
that much coal which has heretofore 
been rejected as worthless can be used, 
and that greater efficiency can be ob- 
tained from this waste coal by the new 


method than from the best coal by the 
old method. 


The system employs the known prin- 
ciple that almost perfect combustion 
can be obtained by mixing air in proper 
quantities with pulverized coal before 
the latter is introduced into a furnace. 
This insures better combustion with less 
air than usual, and with a consequent 
increase of boiler efficiency by reducing 
the amount of heat carried away by the 
escaping gases. The results obtained 


with the poorest kifid of fuel are claimed 
to be as follows: 


(a) The almost total elimination of 
losses. as all the fuel is burned in sus, 
pension, the amount of unconsumed 
eoal in the furnace at any given time 
heing infinitesimal. 

(b) The rapidity with which steam 
is raised under ordinary conditions. 
The system differs from others in that 
with ordinary furnaces some time is 
taken before the fires are completely 
alight, but in this case as soon as the 
boiler is fired theoretically full effect is 
obtained. 

(ec) The smallest and cheapest kinds 
of ‘*slaeck’’ are burned with ease, and 
high efficiencies are obtained 

(d) The arrangements permit a 
close inspeetion of the straight vertical 
tubes. 

(e) The reduction of supervision 
necessary. 

Coal dust costing $1.25 a ton, which 
could not be utilized in any other way. 
was burned under this boiler and gave 
equal effivieney as compared with coal 
costing $2.50 a ton and used with the 


old style of boiler. The boiler van be 


placed in operation and taken out of 
service by holding the fire up in one 
minute, [n twenty-six minutes a steam 
pressure of 180 pounds ean he obtained, 
whereas it takes about four hours to fire 
a boiler of the old style. At mealtimes 
the fire can be cut off and a great saving 
of coal effected. 
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Utilizing Show Window to Good Ad- 
vantage. 


An ingenious seheme for utilizing its 
show window has been inaugurated by 
the Rockford Electrie Company, Roek- 
ford, IH., with excellent results. The 
scheme is to invite the various manu- 
facturers of Rockford, using eentral- 
station service, to display their goods 
in the company’s show window, each 
manufacturer being allowed the use 
of the window for a period of one 
week. Appropriate signs calling at- 
tention to the display are shown, the 
electrice company providing a perma- 
nent electrice sign reading ‘‘Made in 
Rockford by Electric Power.” It is 
instantly apparent that this provides 
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MOTION STUDY IN NEW BUSI. 
NESS.: 


BY E. W. OSBORN. 


Nearly everybody in the past few 
months has been very much interested 
in the development of a new science 
commonly known as ‘‘ Motion Study.” 
At first it was regarded as a fad, but 
after it had been thoroughly demon- 
strated what could be accomplished by 
its application, manufacturers in all 
lines of business commenced to take it 
up and were generally enabled to in- 
erease their output, thereby lowering 
the manufacturing cost per unit, and 
also to increase employees’ wages. 
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ROCKFORD ELECTRIC COMPANY’S WINDOW UTILIZED BY CUSTOMER. 


effective advertising both for the cen- 
tral station and for the manufacturer. 
In fact, Manager Golding of the Elec- 
trie Company states that it has 
been definitely proven that a number 
of people make it a point to pass the 
window each week to see the new dis- 


play. 
The scheme has also been found ef- 
fective with prospective customers, 


several of them having been invited to 
utilize the window at different times. 
The accompanying illustration shows 
the appearance of the window during 
the week of October 23. 
ees a E 

In Berlin, the capital of Germany, 
there are 176 electric lamps of sixteen- 
candlepower, or its equivalent, for each 
1,000 inhabitants. 


By the elimination of useless motions 
in all forms of labor, from two to three 
times as much work has been accom- 
plished by the same men and with less 
expenditures of energy on the .part of 
the men themselves than with the old 
methods. 

In the electrical business the little 
we have heard of motion study has 
been in the operating end, and it may 
seem strange to some of vou to think 
of applying it to a new-business depart- 
ment. As far as we know there has 
never been an analysis made of a new- 
business department by a motion-study 
expert, but the good results that have 
come from it in other departments 
would make it seem that some of the 


1 Paper read before Mlinois Electric Associa- 
tion convention at Rockford, October 26, 1911. 


same methods could be successfully 
employed in this end of the business. 

Among solicitors there is a great deal 
of time unconsciously wasted, which if 
properly used would bring in a large 
amount of additional business. 

A solicitor should systematize his 
work so that he eliminates all waste of 
time, and so lay out his work that 
never, at any time of the day, would 
he be wondering whom he should eall 
on next. To do this, he must be at the 
office at 8 o’clock and by going over 
his reports and call slips pick out 
enough good prospects for the day. Be- 
ing in the field at 9 o’clock and mak- 
ing every minute of that time up to 5 
o’clock count will bring any salesman 
success. 

Many solicitors after securing a con- 
tract pay no further attention to the 
customer. This is all wrong, as a cus- 
tomer who has been well solicited be- 
fore closing a contract soon notices the 
lack of attention after he has once be- 
come a customer. 

The best kind of business will in 
time be lost unless frequent calls are 
made to ascertain if everything is per- 
fectly satisfactory, as most customers 
hate to complain about small things, 
but, if frequently called on, many lit- 
tle or fancied grievances can be 
smoothed out which, if allowed to run 
on, would probably mean an ultimate 
loss of business. 

Right here is where the odd minutes 
which a solicitor often has on his hands 
can be spent most profitably for the 
company, and any solicitor who loses 
sight of old business in the search for 
new will soon find he has no well sat- 
isfied users to refer to. 

Many profitable minutes can be spent 
outside of soliciting hours in looking 
over the meter record sheets each 
month and in this way know exactly 
what each customer in his territory is 
consuming. In this way, high bills can 
be investigated in advance of the cus- 
tomer’s receipt of them, and if a com- 
plaint is filed, the solicitor can produce 
immediately data which should ac- 
count for the increased current con- 
sumption. 

Many solicitors make the fatal mis- 
take of staying away from a customer 
when his bills are high or his service 
poor on account of disliking to hear 
complaints, hoping that time will wipe 
out the trouble. 
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Remember that holding old business 
is a part of a solicitor’s work as much 
as securing new business, and by shirk- 
ing a task simply because it may seem 
disagreeable will certainly cause ines- 
timable damage to your company. 

In securing data for a customer, such 
as comparisons of previous bills, or on 
some particular device, never give it 
to him in a slip-shod manner on scraps 
of paper, but have it compiled after. 
soliciting hours and neatly tyepwritten 
as the additional interest and respect 
which he shows you will then repay 
you for the trouble. 

After the day’s work is a good time 
to analyze each interview carefully to 
discover what made your calls a suc- 
cess or failure, as by so doing, all weak 
and useless arguments can be elimi- 
nated. 

At the present time central stations 
are considered as having the most pro- 
gressive sales departments in the world 


and certain it is unless we take advan- 


tage of some of the ideas and methods 
of motion study, other lines of business 
will take it up and our boasted prog- 


ress and supremacy will be but a mem- 
ory. 


a 


Two Good Books for Stimulating the 
Use of Electrical Energy and 
Equipment. 

One of the most satisfactory evi- 
dences of the advantages of co-opera- 
tion in the electrical industry for the 
stimulation of interest in the utiliza- 
tion of electrical energy and equipment 
is found in the campaign which the 
Commercial Section of the National 
Electric Light Association 1s now car- 
rying on. Through its various com- 
mittees the Commercial Section is plac- 
ing in the hands of the ultimate con- 
sumer just that information which is 
required to make evident the advan- 
tages of electrical utilities. In two 
instances where this work has taken 
tangible form, the success has been be- 
yond the expectations of the most san- 
guine of its promoters. 

Through the co-operation of the Na- 
tional Electrical Contractors’ Associa- 
tion, the National Eleetric Lamp Asso- 
ciation, the Electrical Supply Jobbers’ 
Association of the United States, and 
the National Electrie Light Associa- 
tion, a booklet entitled ‘‘The Electrical 

zquipment of the Home’’ has been 
prepared for distribution to architects, 
builders, contractors, central-station 
representatives, and residence and in- 


nn. 


dustrial prospects. This book has been 
prepared by the Wiring Committee of 
the Commercial Section of the Na- 
tional Electric Light Association. 
Another very important book is en- 
titled ‘‘Data on Electric Signs.’’ This 


book has been prepared by the Sign 


Committee of the Commercial Section 
of the National Electric Light Asso- 
ciation. 

THE ELECTRICAL EQUIPMENT OF THE 

; HOME. 

“The Electrical Equipment of the 
Home’’ is designed to show the neces- 
sity of equipping residences for more 
complete electric service than has been 
customary heretofore. It shows the 
possibilities of electrical service and 
outlines the prineiples of residence 
equipment and the considerations 
which must be undertaken in laying 


out wiring plans. It assumes a typical 


residence and discusses the equipment 
features of each room individually, It 
outlines the fundamentals of practical 
illuminating engineering in simple form 
giving simple data for the calculation 
of illumination intensities, the values 
and service of various types of reflec- 
tors, the relation of wall coverings and 
hangings to various forms of illumina- 
tion, and discusses the mechanical and 
electrical features of lamps, fixtures, 
and reflectors suitable for residence 
service. There is also a section on 
heating appliances, power appliances 
and fittings, giving the energy con- 
sumption and the cost of operation of 
ordinary apparatus and appliances used 
in the home. Under electric power ap- 
pliances there are considerable data on 
the useful equipment that is now avail- 
able for motor drive. A concise chap- 
ter on planning the wiring, with a ser- 
ies of diagrams, showing the method 
of running the circuits and indicating 
the placing of the outlets, gives a num- 
ber of very practical suggestions. 
DATA ON ELECTRIC SIGNS. 

**Data on Electric Signs’’ is designed 
to give the non-technical employees of 
the central stations who may be en- 
gaged in selling current for electrical 
advertising, the fundamental facts up- 
on which good practice is based. In 
all cases the recommendations are de- 
signed with a view to giving the best 
results regardless of the selfish inter- 
ests of the central station, the sign 
manufacturer, the lamp manufacturer, 
or the customer. The book deals first 
with general considerations of the ad- 
vantages of electric signs, makes sug- 
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gestions for comparing the relative 
values of signs of different character- 
istics, the cost, the location, the day- 
light appearance, the use of color and 
the lamps and wiring required. The 
book is replete with up-to-date informa- 
tion, and is certainly worthy of the 
close study of everyone interested in 
this development. 

These books are being distributed 
through the agency of the central sta- 
tions, electrical contractors, electrical 
supplymen, and through the manufac- 
turers of the electrical material in- 
volved. ‘‘Data on Electric Signs” has 
already had a distribution of some 15,- 
000 copies and ‘‘The Electrical Equip- 
ment of the Home’’ is well under way 
for a distribution of 50,000 copies. 
Through the contributions of the Na- 
tional Electrical Contractors’ Associa- 
tion, the Electrical Supply Jobbers’ 
Association of the United States, the 
National Electric Lamp Association, 
and the Commercial Section of the Na- 
tional Electric Light Association, the 
first cost of these publications has been 
covered and they are now available for 
further distribution at a nominal price. 


. The distribution is under the direct 


supervision of Philip S. Dodd, secre- 
tary of the Commercial Section of the 
National Electric Light Association, 
with headquarters at 1818 East Forty- 
fifth Street, Cleveland, O. 
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Lighting Rates at Long Beach, Cal. 

The City Council of Long Beach, Cal., 
is preparing to draft an ordinance re- 
ducing the lighting rate from ten cents 
to eight cents per kilowatt-hour, and 
the gas rate from $1.15 to $1 per thou- 
sand eubie feet, upon the initiative peti- 
tion presented by the Progressive 
League, composed of inhabitants of the 
city. An additional ordinance is also 
planned regulating the quality of gas, 
and the voltage, ete., of electric energy 
to be supplied. 

The companies affected, the Southern 
California Edison Company and the 
Consolidated Gas Company, both hav- 
ing the same officials, filed communica- 
tions with the Council offering to reduce 
the lighting rate to nine cents on Jan- 
uary 1, 1912, and to eight cents in July. 
1913 and to establish a gas rate of $1.00 
on July 1, 1912. Both offers were re- 
fused. The companies, it is said, will 
protest against the rates about to be 


fixed, in protection of their respective 
properties, 
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IRON AND STEELWORKS ILLUM- 
INATION.' 


BY C. J. MUNDO. 


It is a curious fact that while one 
of the first practical applications of 
electricity in steel mjlls was for illum- 
ination purposes, advance along en- 
gineering lines in this branch of the 
application has proceeded compara- 
tively slowly. This is doubtless due 
largely to the important power prob- 
lems which have engaged the engi- 
neer’s attention, but partly to the lim- 
ited flexibility offered by the older 
types of lamp, and partly to the com- 
paratively recent application of engi- 
neering principles to the important 
and far reaching problem of iron and 
steelworks illumination. 

In view of the present-day abun- 
dance of commercial electric illumi- 
nants suitable for this service, which 
in general represent improvements in 
length of life and efficiency, possess a 
variety of peculiar advantages, and 
offer a flexible range of candlepower 
sizes, it is believed that a description 
of accepted methods of arriving at il- 
lumination results, a discussion of the 
points bearing on the satisfactoriness 
of the results, a general discussion of 
‘the most advantageous applications of 
lamps, and the factors to be considered 
when making a choice of lamps for the 
future illumination of the plant, will 
be of interest to the operating engi- 
neer. 

A brief preliminary word in regard 
to illuminants in general. The 9.6- 
ampere 50-volt series arc lamp, oper- 
-ated on Brush are machines, is still 
used in several places, largely because 
of the satisfactory operation of the 
Brush are generators. Series circuits, 
are, however, being confined to out-of- 
door service for safety considerations 
and this type of lamp will doubtless 
soon disappear from the field of inside 
lighting. In three plants the open arc 


—— ee 


1 Abstract of a paper read at the convention 
of the Association of Iron and Steel Electrical 
Engineers, New York City, September 29, and 
at a meeting of the Pittsburgh Section of the 
One ae. Institute of Klectrical Engineers, Oc- 
‘tober 10. 
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is slowly being replaced by a 9.6-am- 
pere series arc of the luminous type. 
While more efficient than the inclosed 
lamp the open arc has a short life and 
requires daily electrode renewals. This, 
in addition to the fact that its light is 
somewhat unsteady and not most ad- 
vantageously distributed, led to the 
general adoption of the less efficient 
but more satisfactory inclosed are. 
The most widely used lamp today in 
iron and steelworks is the standard in- 
closed carbon are of the 5-ampere, 125- 
volt, or 2.5-ampere, 250-volt types. For 
many years past, lighting requirements 
have been settled occasionally by the 
use of the series open arc, or clusters 
of carbon incandescent lamps, but very 
generally by the selection of the 
favorite brand of inclosed arc as a sat- 
isfactory panacea for all lighting evils 
from the illumination of the interior 
of an iron ladle during the process of 
rebricking to that of the open-hearth 
casting floor from above the craneway. 
This type of lamp has given very goed 


service. Its low efficiency, however 
(see Table 1) accounts for its gradual 
replacement by the more modern 
lamps. 


The advent several years ago of the 
short-life flame are aroused the oper- 
ating engineer to the savings in cur- 
rent consumption and generator ca- 
pacity possible by the use of this unit 
in place of two or several inclosed arcs. 


TABLE 1. 
Initial 
Downward 
Lumens Per 
per Watt. Cent. 


Direct-current inclosed carbon arc 
lamp, 2.5 amperes, 250 volts. 
Clear inner globe and reflector.. 

Ten 16-candlepower carbon incan- 
descent lamps under flat white 
26-in. reflector 

Direct-current inclosed carbon arc 
lamp, 5 amperes. Clear inner 
globe and reflector.............. 

Direct-current open carbon arc 
lamp. Series, 9.6 amperes. Clear 
globes, no reflectors............ 

Mazda with reflector (clear). Av- 
erage of 100-500 watt sizes at 
medium operating efficiency.... 

Direct-current multiple luminous 
arc lamp, 4 amperes. Clear 
globe, streeet reflector.......... 

Direct-current multiple luminous 
arc lamp, 6.5 amperes. Clear 
globe, deep internal reflector... 

Direct-current converging carbon 
flame arc, 12 amperes, 17 hours. 
Opal globe .4 ibd eee aes eee a Cae o5s 

Direct-current multiple long-burn- 
ing flame arc, 6.5 amperes. Clear 
globes 17.05 398 


The question of the fitness of this high- 
eandlepower lamp in many of the ap- 


Lamp and Equipment. 


1.95 46 


Ce ee S E E S a r T 


9.48 222 


15.80 369 
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plications for which it was employed 
was not always thoroughly entered 
into, many of the lamps being used for 
lighting low or comparatively con- 
fined areas where the use of. a high- 
candlepower lamp was wasteful of 
light, and when its use often defeated 
the purpose of good illumination. 
Nevertheless some of the lamps found 
their best applications in the lighting 
of large, high buildings and shipping 
yards where their huge downward di- 
rected volume of light was well util- 
ized, and where, therefore, the use of 
this lamp, inherently costly to main- 
tain, really resulted in economical 
lighting because of the large area 
lighted. 

This type of lamp in its brief exis- 
tence had passed through the history 
of the open and inclosed carbon arcs. 
The are has been inclosed to restrict 
oxidization, the carbons increased in 
volume and placed vertically instead of 
inclined, and the lamp is now available 
in the long-burning type. 

The advent of the metallic-filament 
incandescent lamp in the larger sizes 
and in still higher candlepower groups, 
of the luminous, mercury-vapor, and 
long-burning flame arcs make the se- 
lection of lamps which will best meet 
the diverse conditions of the large 
plant a puzzling one. The engineer 
faces the desire of producing satisfac- 
tory results with due reference to 
economy—yet his troubles are reduced 
by standardization and simplification. 
It is proposed to discuss in this paper 
the selection of types and sizes of 
lamps and to make an attempt to show 
that a selection of lamps by candle- 
power sizes goes hand in hand with 
economy and is as necessary for best 
illumination results and economy as a 
selection of motor horsepowers for pow- 
er purposes. 

It will be noted that the data in 
Table 1 have to do merely with the 
efficiencies of lamps and must not be 
considered as a final comparison since 
the efficiency is merely one factor to 
be considered. Moreover the eompari- 
son is on the basis of initial candle- 
power and lamps are Known to depre- 
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ciate differently in service. The table 
is submitted, however, to give, in an 
approximate way, an idea of the pos- 
sibilities with the new lamps in respect 
(1) to possible release of generator ca- 
pacity where the present lighting is 
satisfactory, or (2) to the raising of 
the present illumination standards 
without increase of generator capacity. 
The data are based on 125 volts since 
the 250-volt direct-current circuit is 
most usually met with in iron and 
steelworks. 

PREDETERMINATION OF ILLUMINATION RE- 

SULTS. 

To predetermine illumination results 
two principal methods have for some 
time been used in engineering practice. 
For the present at least the two meth- 
ods doubtless should be used in con- 
junction in view of the absence of com- 
plete data applying to iron and steel- 
works. Since wall reflection in the 
average building found in such plants 
ean safely be neglected the ealculation 
of eomplete data for different build- 
ings, heights and widths will be a 
fertile field for future cultivation by 
lamp manufacturers in order that the 
simpler flux method of calculating re- 
sults can be employed by the busy 
operating engineer. Such data ean be 
obtained also by tests with portable 
instruments made for this purpose. 

The flux-of-light method has the lim- 
itation that except when accompanied 
by rules for height and spacing it af- 
fords no guide to the uniformity of in- 
tensity at various points over the area 
illuminated, hence the desirability of 
employing the point-by-point method 
in conjunction with it, to msure that 
the intensity is not excessive or too 
low at any point, that it does not vary 
too greatly at points short distances 
apart and especially to insure that no 
bad shadows occur. 

The point-by-point method, based on 
the use of illumination curves, is a 
very simple and useful although some- 
what laborious method of determining 
the height, position and candlepower 
size of lamps for a given desired re- 
sult. 

A small amount of experience with 
the point-by-point method and the il- 
lumination curve will make the user 
familiar with the following facts: 

(1) In general as lamps are hung 
higher for a given spacing the illum- 
ination becomes smoother and the over- 
lapping illumination from adjacent 
lamps becomes effective in higher pro- 


— 


ian 


portion at any given point. For this 
and other reasons lamps should be 
hung reasonably high. 

(2) Advantageously to utilize the 
illumination from the high-candlepower 
lamps they should be hung high, since 
this makes the illumination results 
more uniform and spreads the light 
over a larger area. High-candlepower 
lamps cost relatively high to operate 
and their economical employment ne- 
cessitates lighting large areas per unit. 
Conversely in high and wide areas 
economical results may in general be 
obtained by the use of high-candlepow- 
er lamps. It follows that in low or con- 
fined areas the illumination from high- 
candlepower lamps may be prohibitive- 
ly wasteful of light and more econom- 
ical results may be obtained by using 
low-cost, low-candlepower lamps. 

(3) The average intensity delivered 
on the working plane by lamps hung at 
a given height is dependent on the 
candlepower intensity or size of lamp, 
the candlepower distribution and the 


number of lamps. It seems strange to 


have to argue that an open-hearth 
building ean be lighted from over the 
cranes with sixteen-candlepower lamps 
if one desired, but such is the fact, it 
being only necessary to multiply the 
number of lamps until the results are 
obtained. It must be kept in mind, 
however, that this lighting would be 
expensive. Nevertheless lighting of 
this kind is done in many armories on 
occasions when decorative lighting is 
in order. 

Paragraphs (1) and (2) have to do 
with the most advantageous use of 
lamps with respect to satisfactoriness 
of delivered illumination and economi- 
eal results, 

Paragraph (3) shows that ilumina- 
tion intensity may be varied at will by 
varying the number of lamps employed, 
or for a constant number of lamps by 
varying the size of the lamp. This 
control of the intensity delivered is 
desirable since (Table 2) the intensity 
requirements in the varions buildings 
of the works are quite different, For 
example the open-hearth building re- 
quires only 0.20 foot-candle; while the 
machine shop requires from 1 to 2 
foot-candles. 

Because of the necessity of lighting 
economically both large and confined 
areas, high and low studded buildings, 
and because of the diverse intensity 
requirements, it will be seen that a 
choice of a range of candlepower sizes 
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in lamps is a logical and advantageous 
thing for the future illumination of the 
works. 

In the practical mill-lighting prob- 
lem the height of lamps and often the 
spacing is dictated by the construction 
of the building. It is advisable in cal- 
culating the illumination to lay out a 
floor plan of the building which can 
easily be scaled. Position of machines 
should be shown on such a plan in or- 
der that shadow effect may be prede- 
termined. To ascertain the service il- 
lumination the average obtained from 
the resultant curve should be multiplied 
by the factor which allows for depre- 
ciation. In the absence of data for 
using the flux-of-light method in con- 
junction with the point-by-point meth- 
od the latter must be employed alone, 
a number of lamps being chosen arbi- 
trarily or on the following rough basis: 
Lamps should be spaced on such cen- 
ters with due reference to roof trusses 
and other practical conditions that the 
added illumination from each at a point 
midway between outlets is equal to the 
desired intensity. Illumination from 
other lamps may chance to compen- 
sate for the allowance required for de- 
preciation. If not the process should 


be repeated until satisfactory results 

are obtained. 

SATISFACTORINESS OF ILLUMINATION RE- 
SULTS. 

It is suggested, to begin with, that 
illumination is a result and bears the 
relation to lamps that a result bears 
to a cause. Objects are visible because 
of the light which they reflect or by 
contrast between the light which they 
reflect and that reflected by surround- 
ing objects. The results produced on 
the working plane is what concerns the 
man who does the work. A lamp may 
throw any quantity of light on the 
working plane and the resulting illum- 
ination be unsatisfactory. The illum- 
ination may be too high or too low, al- 
though within certain fairly wide lim- 
its the eye can accommodate itself to 
a range of intensities. lt may be too 
high in a given spot and too low at an 
adjacent spot, the latter seeming much 
worse off by the contrast. There may 
be serious shadows. The lamp by its 
position may make otherwise satisfac- 
tory illunination entirely inadequate. 

One of the difficulties to meet in 
furnishing good illumination will be to 
overcome the ideas of some workmen 
on this subject. A common prejudice 
among workmen in favor of a “hig 
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light’’ is a result of a mistaken concep- 
tion of illumination since a sixteen- 
candlepower lamp by being wrongly 
placed may defeat the purposes of il- 
lumination. The big light is useful in 
its application but may be harmful 
physiologically and costly when not 
employed in that application. 

In order to insure the general satis- 
factoriness of illumination results the 
following considerations are suggested 
as to give weight when laying out the 
lighting plan. 

(1) Intensity. 

(2) Freedom from shadows where 
these are objectionable. 

(3) Freedom from excessive glare. 

INTENSITY. 

(a) Sufficient Intensity.—Intensity 
requirements in many of the buildings 
in iron and steelworks are unique as 
compared with those in other indus- 
trial plants, inasmuch as many of the 
processes can be carried on entirely or 
for the most part by the light afforded 
by the metal itself and the artificial 
illumination then requires to be such 
that workmen can find tools, inspect 
and make repairs to machinery and be 
safe from accident when there is no 
hot metal to give light. For example, 
the open-hearth and Bessemer soaking 
pits, except for the valve building, in 
many works are not illuminated since 
no continuous work is carried on over 
the pits. When ingots are extracted 
from the pits ample light is afforded 
the cranemen by the hot metal when 
the pit lid is removed. The safety com- 
mittees are requiring, however, that 
some light be placed in the soaking- 
pit building as a safeguard. 

The question of economical and satis- 
factory intensities for the various 
yards and buildings of iron and steel- 
works has been the subject of con- 
siderable investigation, and numerous 
tests made for one of the large man- 
ufacturers during the last year result- 
ed in the adoption of values shown in 
Table 2. These values are understood 
to be in terms of the intensity received 
on the horizontal working plane with 
the exception of pathway and general 
yard lighting where the intensity is 
taken as on a plane normal to the ray 
from the lamp. 

It must be remembered that suffici- 
ency of intensity is only one of the fac- 
tors having to do with the satisfactori- 
ness of illumination and the intensities 
given here presuppose correct condi- 


Service 
Foot-Candles 


General office illumination. 3 to 6 


Drafting offices. 4d to 8 


In machine shops at tools and vises. 3 to5 


Mill warehouses where shipping 0.15 to 0.25 
is not active. Mill loading yards 
Where there is no inspection. 


Open-hearth charging floors. 


Soaking pits. 


Open-hearth cast houses. 


Skull cracker yards. 
Mold yards. 


Ore yards. 


Loading yards where inspection 0.30 to 0.50 


is done. 
Blast furnace. 0.30 to 0.50 


Cast houses. 


Ladle house. 
Boiler house. 
Mixing house. 


Machine and roll shops. 1.90 to 2.00 


Carpenter shops. 


Wire-drawing mills. 
Threading floors of pipe mills, 


Power houses. 


Foundries. 


storage bays of 0.50 to 1.0 
above shops. Pipe testing and 
inspection. Galvanizing shops. 

Cold rolling mills. 


Transfer and 


Path illumination. 


General! yard illumination. 


Intensity Recommended 
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TABLE 2. 


Remarks and Requirements 


For continued clerical work, it is essential that 
lamps be distributed so that each man obtain 
as good illumination as the next without shad- 
ows; light should be carefully diffused by 
using bowl-frosted lamps and using diffusing 
rellectors, Otherwise eye Strain and consequent 
complaint may result. 

Distributed illumination from ceiling units elim- 
inating desk lamps is recommended as a clean 
cut and satisfactory method. 


To see 6 H pencil line on duplex paper; to see 
line required to be traced. For drafting rooms 
very high intensities are required and it be- 
comes economy to concentrate this light on 
the table by means of the bow-frosted drop 
light with a retlector having a diffusing surface. 

Comparatively low general illumination from 
ceiling units is recommended in conjunction 
With the local table lighting. 


Man must watch chip taken off by cutting tool 
und the finish left by same. At vises to work 
to dimensions. lt is suggested that tool and 
bench lights be equipped with metal reflectors. 
If this retleetor does nothing else it Keeps the 
glare of the lamp out of the workman's eyes, 
lessening fatigue. 


For cranemen to see workmen and piles and 
shapes of material. It is required to see 
marking on material. 


Cranemen should be able to distinguish work- 
men and the latter should be able to make out 
the movement of charging curs and crane. 


Cranemen must see to pick up ladles and cinder 
or slag vesselS: workmen require to break up 
and load slag and to see movements of crane. 


Ore yards can conveniently be lighted from the 
travelling ore bridges by means of high-can- 
dlepower lamps with intensive light distribu- 
tion. 


To see flaws in surface when inspecting metal. 


To see tools on floor. To watch water system 
from floor; to see tuyer mechanism. 


To repair runways after metal has been poured. 


Good illumination is apt to lead to cleanliness 
about the boiler house. 


The labor employed is in general of high class 
and men should be given cheerful surround- 
ings and good illumination for the best results. 
Where machine tools are spread over large 
areas, light should be distributed since one 
man needs as much light as another, to read 
blue prints. Safety in the operation of dan- 
gerous machinery must be considered. 

A man working at a tool or bench requires much 
higher intensities (3 to 5 foot-candles) on the 
work. A drop light equipped with a good re- 
flector to concentrate the light and to take the 
glare out of a man’s eye, is flexible and neces- 
sary to see inside of castings. It has been 
found practically impossible to do away with 
this auxiliary in most cases, and its use really 
results in economy since without the drop 
light the general illumination would have to be 
from 3 to 5 foot-candles. 


Same Is true. 


To see that machinery is working properly, that 
oil is feeding and to make repairs in case of 
accident. 


For mold making. It is required to see by con- 
trast in the illumination the meeting of sur- 
faces in different planes, the finish of such 
surfaces, etc. 


In machine and similar shops, high bays are 
used to a certain extent for storage and the 
transfer of raw and finished material by means 
of the crane. It is possible to differentiate De- 
tween the illumination employed in such bays 
and that used when workmen require to read 
prints. 


0.015 minimum nor-To detect obstacles or inequalities in the road. 
mal foot-candle 


To make out forms and.-faces, to read a watch 
or make out fine print. 

If the minimum be taken as the illumination on 
a plane normal to the ray from the lamp and 
four feet from the ground, it is believed that 
the requirements with respect to the road sur- 
face will be taken care of. 


0.015 minimum nor-To see ties and tracks, to detect a presence in 
mal foot-candle 


the vard. 

The best illuminated yard is that with the low- 
est maximum and the highest minimum. 
Therefore, when high-candlepower lamps are 
emploved they should be hung high. The effi- 
ciency of the illumination is, of course, deter- 
mined by the minimum. 


om 
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tions with respect to shadows and 
glare. 

(b) Uniformity of Intensity—For 
the best results the illumination in- 
tensity delivered on the working plane 
should be as uniform as possible or else 
should vary by such degrees that the 
eye when required to perform its reg- 
ular functions under the illumination 
can adjust itself naturally and with- 
out strain to the different degrees of 
intensity. While it is difficult to give 
figures for guidance in this matter a 
few general points can be taken up, 
due respect for which should prevent 
harmful variation in an installation. 
Diversity coefficients, i. e., ratios of 
maximum to minimum illumination, 
are employed in general engineering 
practice, particularly abroad, by which 
to compare the excellence of results in 
this respect. 

When a high-candlepower lamp is 
hung low, an unnecessarily high in- 
tensity of light may be cast on the 
working plane and this intensity falls 
off comparatively fast as the distance 
from under the lamp increases. Obvi- 
ously a waste of light occurs under 
such a condition; moreover the illum- 
ination is not satisfactory. A work- 
man having spent several moments at 
point A in passing to point B experi- 
ences the following: Due to the high 
intensity at point A his iris has con- 
tracted to protect the retina as far as 
it can from over-stimulation and conse- 
quent fatigue. As the workman passes 
out of the high-intensity illumination 
the iris opens to admit a sufficient 
quantity of light to the retina so that 
a clear image may be formed of objects 
in his way. The eye may take some 
time to adjust itself to the conditions, 
during which the workman may stuin- 
ble over an obstruction. It may be 
that the illumination at the point where 
the accident took place would ordinar- 
ily have served the purpose of permit- 
ting the workman to find his way out. 
The contrast between the high and the 
otherwise sufficient low illumination 
intensities render the latter entirely 
inadequate. Conversely in passing 
from the area of relatively low illum- 
ination to that of excessive illumina- 
tion, the eye protects itself by shutting 
out the excess of light. No immediate 
physical harm may result from such 
illumination, but a time lag exists 
which has a general effect on the 
workman’s efficiency. 

In general, intensity of a desirable 
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uniformity can be secured by spacing 
and choice of candlepower size for a 
given height of hanging. 

FREEDOM FROM SHADOWS. 

Shadow is not to be condemned as 
an unmitigated evil. Shadows have 
their usefulness since the eye depends 
on shadows or contrasts to bring out 
the contour or details of an object. 
They may be objectionable, however, 
depending on their density and posi- 
tion. In a general way serious shad- 
ows lower the efficiency of illumina- 
tion. Shadows may be controlled to a 
large extent by the location and mul- 
tiplication of outlets. In many build- 
ings objectionable shadows hardly ever 
occur as on the charging floor of an 
open-hearth building which, if high 
studded, could well and economically 
be lighted by high-candlepower lamps. 
In a tank or locomotive erecting shop, 
however, bad shadows may result un- 
less outlets are spaced fairly closely. It 
is obviously more economical to multi- 
ply low-cost low-candlepower units 
than high-cost high-candlepower units 
to obtain the desired freedom from 
shadows. 

FREEDOM FROM EXCESSIVE GLARE. 

Glare is defined as a dazzling light. 
The result of glare is to cause rapid 
eye fatigue and irritation. If subject- 
ed continuously to the sensation of 
glare the eyesight cannot fail to be im- 
paired. Presence of serious glare low- 
ers the general efficiency of a lighting 
system. 

Glare is met with under the follow- 
ing conditions in iron and steelworks 
illumination. 

(1) Too great contrasts between in- 
tensities on the work and elsewhere. 

(2) Too rapid variations in intensity. 
This is met with when high-candlepow- 
er lamps are hung too low. 
edy is obvious. 

(3) A brilliant source of light in the 
line of sight, whether a lamp or a re- 
flection. 

Glare may be obviated by hanging 
brilliant lamps high, by the use of dif- 
fusing glassware or shades, by efforts 


toward evenness of illumination and re- 
duction of shadows. 


The rem- 


MOST ADVANTAGEOUS APPLICATION OF NEW 
LAMPS. 

Incandesecnt Lamp—The ineandes:- 
cent lamp is available for service on 
alternating or direct current in sizes 
suitable for desk, table or machine- 
tool lighting, up to single sizes or 
groups for the illumination of high 
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studded shops. The illumination of 
low and medium studded areas indoors 
and confined areas out of doors is 
economically accomplished with the 
various candlepower sizes of metallic- 
filament lamps provided with good 
porcelain-enameled steel reflectors. 
Moreover in high studded shops where 
objectionable shadows may be cast by 
using high-candlepower lamps on large 
spacing distances it is economy to mul- 
tiply low-candlepower incandescent 
units, which have proportionally low 
costs, until the desired intensity and 
distribution are secured, rather than 
multiply the number of high-candle- 
power units. The 250, 400 and 500- 
watt metallic-filament lamps employed 
for high lighting of this kind give very 
good results although the cost may be 
somewhat higher than if the same area 
were lighted with high-candlepower, 
high-efficiency are lamps. The light 
from the metal lamp is steady and 
clean cut in color, and the lamp is 
found to be living well up to the man- 
ufacturer’s life claims, under the com- 
paratively rough service. The lamp 
takes no appreciable excess current 
when thrown on the circuit, and no 
subdivision of lighting circuits is nec- 
essary on this account. Its candle- 
power varies with the voltage, and if 
the lamp be chosen with due reference 
to the highest voltage liable to be im- 
pressed it will stand almost any de- 
crease in voltage and still give some 
light. The lamps and reflectors while 
requiring comparatively little attention 
in a clean shop should, when employed 
in shops the atmosphere of which is 
dusty, be cleaned regularly to secure 
the best results. This is true of any 
lamp. If a lighting system is worth 
installing it is worth keeping clean and 
tests show that it is decidedly profita- 
ble to clean all types of lamp regular- 
ly, even in office service. In offices. 
drafting rooms and clean shops howl- 
frosted lamps should be used; other- 
wise clear lamps, since a roughened 
surface tends to facilitate the gather- 
ing of dust and dirt. 

The comparatively infrequent renew- 
als of lamps during the night can be 
taken care of by motor inspectors. The 
least skilled labor can be employed for 
maintaining incandescent lamps inas- 
much as they require no repairs and 
their renewal involves the single pro- 
cess of screwing in a new bulb. 

Incandescent lamps can be selected 
closely for the conditions of service be- 
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cause of the three-operating-efficiency 
rating. If the voltage of the lighting 
circuit in a mill be 120, lamps pur- 
chased with 120-118-116 labels are 
rated to burn 1,000 hours; when so 
burned they are said to operate on high 
efficiency. If purchased with 122-120- 
118 labels they are rated to burn 1,300 
hours and are said to operate on me- 
dium efficiency. When purchased with 
124-122-20 labels they are rated to burn 
1,700 hours and said to operate on low 
efficiency. The spherical candlepowers 
at the several efficiencies are in the 
ratio 100.0, 92.8 and 86.4, and the watts 
consumed will be in the ratio 100.0, 
96.8 and 94. The wattage rating of 
the ineandescent lamp is therefore only 
nominal. 

Since the life increases 30 and 70 
per cent and the wattage decreases 3.2 
and 6 per cent, respectively, as the 
lamp is operated on the low efficiencies 
the renewal cost and the current cost 
also decrease. But for the same illum- 
ination results more lamps must be 
used than when lamps are operated on 
high efficiency. The additional num- 
- ber of lamps over the number esti- 
mated by the use of high efficiency 
data is shown in Table 3. 

The following table shows relative 
costs for the same illumination of op- 
erating 250-watt tungsten lamps at 
each of the three efficiencies recom- 
mended by the manufacturers. The 
marked difference in costs will be not- 
ed in the case where fixed charges are 
neglected. When these charges are in- 
cluded a difference exists in favor of 
the lower efficiencies, but the costs are 
so nearly the same that the Electrical 
Committee of the Carnegie Steel Com- 
pany has standardized the medium ef- 
ficiency for tungsten lamps in the Car- 
negie steel plants. This conclusion was 
also based on the facts, first, that it is 
practically necessary in order to min- 
imize the variety of lamps to purchase 
for the average condition in the plant, 
and, secondly, that in a number of 
plants an average life of 1,300 hours is 
being secured. 


, TABLE 3. 
Per Cent Lamps Required for the Same Illum- 
ination. 

Operating Efficiency. 

. Medium. Low. 
100 to 500 inclusive ....... 100 107.5 115.4 
These facts finally result for the 
same delivered illumination in a com- 
promise between the current and lamp- 
renewal cost whereby a large amount 
of inexpensive current is used and 


lower lamp-renewal costs are obtained. 


Lamp Wattage. 
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Current costs in iron and steelworks 
range between $0.0033 and $0.0050 per 
kilowatt-hour exclusive of fixed charg- 
es. Now, on the above basis (not con- 
sidering the fixed charges) the low op- 
erating efficiency shows up favorably 
and appears to be the most advantage- 
ous efficiency. It should be kept in 
mind, however, that as the use of cur- 
rent—however economically generated 
—ainecreases, the cost of apparatus to 
supply and control it increases. 


TABLE 4. 


Operating Costs for Equal Illumination of 250- 
watt Mazda Lamp (4,000 hours service. 
Current $0.005 per kw-hr.) 
Operating efficiency. Low. Medium. High. 

Current and maintenance 


costs only ........... $14.01 $13.25 $12.57 
Cost including fixed 
charges on apparatus, 
lines and station...... $22.22 $21.98 $21.75 


Most candlepower distribution curves 
for incandescent lamps are made with 
lamps on high operating efficiency. This 
fact should be taken into account when 
employing the flux-of-light or the point- 
by-point methods. . 

In passing it is pointed out that the 
incandescent lamp is continually im- 
proving in quality, but at the same 
time undergoing a gradual reduction 
in price. It is a familiar fact that the 
latest improvement in the lamp con- 
sists of the substitution of the drawn- 
wire filament for the pressed filament, 
the result being much lower breakage 
in shipment and better performance in 
service. Even after having burned 
some time the drawn-wire filament is 
several times stronger than the pressed 
filament. 

Arc Lamps.—The various types of 
arc lamps represent improvement in 
efficiency, in life and ultimate economy 
when employed for lighting large areas 
Where the lamps can be hung high. 
Lamps hung above the .craneway 
should be equipped with reflectors suit- 
able for an economical direction of the 
light to the floor since wall reflection 
cannot be depended on to aid in this. 
Lamps so hung are trimmed from the 
crane which is provided with a switch 
cut-out opened by the trimmer before 
he gets upon the trolley to get at the 
lamp, from walks laid over the lowest 
chord of the roof truss, or by being 
hung on an absolute cut-out and low- 
ered to the ground for attention. 

As stated, the short-life flame lamp 
has been followed by the long-burning 
vertical-ecarbon flame lamp. The lamp 
with which the speaker is most famil- 
iar is suitable for use singly on 110 
volts alternating or direct current, two 
or more in series on direct-current 
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power circuits and on series alternat- 
ing-current circuits. One electrode is 
renewed at each trimming and the 
electrode on multiple circuits lasts 
from 100 to 120 hours. The fumes 
from the homogeneous electrodes are 
circulated through the condensing 
chamber above the globe where they 
are cooled, condensed, and deposited, 
thus keeping the inner globe clean. 

The luminous type of are is made 
only for direct-current service. It is 
available for multiple circuits in 4 and 
6.5-ampere sizes. The series lamp is 
made for alternating-current service of 
standard frequencies with the rectifier 
set in 4, 6.6 and 9.6-ampere sizes. The 
characteristic feature of the lamp con- 
sists of the electrode of which the low- 
er is a magnetite composite in a steel 
sheathing and the upper a solid copper 
block. The lamp design and construc- 
tion is also especially rugged. The 
lower electrodes have a life of 175-200, 
100-130 and 80-90 hours, respectively, 
for the several sizes, and the upper 
electrodes have a life of from 6,000- 
8,000, 1,000-2,000 and 400-500 hours, re- 
spectively. 

Both the flame and luminous ares 
discussed are of the focusing types; 
1e., due to the fact that the electrodes 
are fed to the are, the latter remains 
at the same point with respect to the 
reflector, so that the candlepower dis- 
tribution throughout the life of the 
lamp is not made to vary because of a 
change in arc position. 

CHOICE OF LAMPS, 

The varied illumination requirements 
of the iron and steel plant present 
areas large and confined, high and low 
studded, places where shadows are ob- 
jectionable and places where they are 
not. As a general proposition it has 
been shown that it is economical to use 
low-candlepower low-cost lamps in 
confined areas and high-candlepower 
lamps in large high studded areas 
where shadows can be avoided or are 
not objectionable. A selection of sizes 
to meet the conditions results in econ- 
omy and many engineers are proceed- 
ing to make a choice of lamps on the 
above basis, guided of course by the 
essentials of good engineering, relia- 
bility, simplicity, stability and econ- 
omy. 

Reliability —Nearly all of the lamps 
under discussion have been tried out 
in service and their mechanical fitmess 
is a matter of common knowledge. 

Simplicity— While a choice of a 
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range of sizes is suggested, this is not 
inconsistent with the ultimate simplic- 


ity of the lighting system. A choice | 


of several sizes of tungsten lamps and 
a high-candlepower high-efficiency are 
lamp creates the necessity of stocking 
that number of spare lamps but this is 
offset by the inherent simplicity of the 
incandescent lamp and the general ad- 
vantages to be gained. An early stand- 
ardization of sizes insures subsequent 
reduplication of the sizes chosen and, 
as obsolete lamps are slowly weeded 
out the ultimate simplieity of the light- 
ing system of the works is automati- 
cally brought about. 

It may be of interest to say in this 
connection that the Carnegie Steel 
Company has standardized the 40, 100, 
250 and 500-watt Mazda lamps and in 
addition different plants are using one 
or two of the new arc lamps. 

Candlepower Stabiity—The question 
of candlepower depreciation has been 
touched on before when it was pointed 
out that allowances should be made 
when laying out the installation for 
the dropping off in candlepower which 
was bound to take place through life 
under ideal conditiuns (inherent de- 
preciation) and that which would take 
place because of the conditions of serv- 
ice (acquired depreciation). Unifor- 
mity of performance is a very desirable 
quality in an illuminant. The inherent 
depreciation can be obtained by labor- 
atory tests. The acquired deprecia- 
tion can only be determined under 
service conditions and may vary for 
each installation. 

The tungsten lamp has an approxi- 
mate average inherent depreciation of 
5.4 per cent for 1,000 hours of service 
on high operating efficiency while the 
luminous are has an average deprecia- 
tion of 6.6 per cent for 125 hours of 
service. In neither case would this de- 
preciation be serious, in fact these 
lamps show very good characteristics 
in this respect 

Little data exists on the acquired 
depreciation of lamps although it 1s 
hoped to secure such data by tests in 
the near future. The acquired depre- 
ciation depends on the cleanliness of 
the shop in which the lamps are used, 
the frequency with which lamps are 
cleaned and the construction of the 
lamps. The acquired depreciation will 
under the best conditions vary between 
zero and a maximum during a period 
representing the time 
cleanings. 


between lamp 
Experience shows that it 1s 


in. 
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desirable to care for all types of lamps 
frequently. 


—— eee 


Radiations in Incandescent-Lamp Bulbs. 

In a communication recently present- 
ed to the Paris Academy of Sciences, 
L. Houllevigue describes some peculiar 
light effects observed in glow lamps 
with carbon filaments which do not ap- 
pear to have been studied before. When 
a glow lamp is joined to a circuit of 
excessive potential, a bluish glow fills 
the bulb for a little while after the cur- 
rent is switched on. The phenomenon 
is only visible or distinct for a short 
time—rarely more than a minute— 
though the lamp will continue to burn. 
The greater the excess potential, the 
more rapid will be the extinction. The 
spectroscopic examination shows that 
mercury vapor is present. When a 
magnet is brought near the bulb, the 
glow becomes concentrated in the tube 


of force which passes through the fila- ` 


ment. The suggested explanation does 


not explain the action of the magnet. 
Electrons emanating from the filament 
in all directions are supposed to ionize 
the residual mercury vapor, which 
would then produce a spectrum; the 
magnetic field should cause the elec- 
trons to gather in a helix; but the spe- 
cial experiments made by Houllevigue 
do not conform to this view. He fitted 
a bulb with a lateral tubular projec- 
tion, facing the loop of the carbon fila- 
ment, and connected the bulb to a 
Gaede pump, by means of which he 
maintained the air pressure at less than 
0.001 millimeter of mercury for hours; 
at the entrance to the side tube he 
placed a diaphragm 6 millimeters in 
diameter. The filament was for a 50- 
volt circuit. When the voltage was 
gradually raised to 80 volts the glow 
was seen to fill the bulb. Suddenly it 
would traverse the diaphragm and en- 
ter into the tube, in which it would 
attain a length of seven centimeters. 
The length of the luminous column 
would increase with a rise of tempera- 
ture and with an improvement in the 
vacuum; when a little air was admit- 
ted, the column would shorten tempo- 
rarily, but would become longer again, 
probably because the air was being 
absorbed by the carbon. When the 
magnetic field was applied to this bulb, 
it was found that the magnet always 
shortened the length of the column; 
the direction of the field had no influ- 
ence. Experiments with tungsten fila- 
ments did not show the phenomenon. 
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The Radiating Properties of Incandes- 
cent Lamps. 

A recent article by Johannes Russner, 
in the Elektrotechnische Zeitschrift, de- 
scribes some experiments intended to 
measure the percentage of the total ra- 
diation of incandescent lamps which is 
visible to the eye. The method con- 
sisted in surrounding the lamp with a 
thirty-per-cent solution of ferro- 
ammonium sulphate, thirty millimeters 
in thickness. This solution has the 
property of almost completely absorb- 
ing the invisible radiation, while per- 
mitting the passage of all visible rays. 
The absorption of radiation by the solu- 
tion raises its temperature, which was 
measured by a delicate thermometer. 
The second experiment consisted in sur- 
rounding the lamp with tin foil coated 
with lampblack and immersing it in the 
same solution. After another equal in- 
terval the rise in temperature of the 
solution was again measured, this being 
due to the total energy of radiation. In 
the second case the rise in temperature 
is slightly greater than in the first. 

The experiments were made with both 
carbon and metal lamps at different 
voltages, the results being shown in the 
accompanying table. From this it ap- 
pears that the percentage of visible en- 
ergy of the metal lamp at normal volt- 
age is about 4.4, while with the carbon 
lamp it is only 1.6. In the table, lamp 
No. 1 has a carbon filament and lamps 
Nos. 2 and 3 have metal filaments, pre- 
sumably of tungsten. 
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Platinum Production Small in the 


Year 1910. 

The entire production of crude plati- 
num from placer mines in the United 
States for last year, as well as for 
1909, came from the States of Cali- 
fornia and Oregon. This produetion 
in 1910, according to Waldemar Lind- 
gren, of the United States Geological 
Survey, was 390 troy ounces, valued 
at $9,507, a decrease of 282 ounces 
and $3,296 compared with the figures 
for 1909. 
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PUMPING WATER FOR CITY SUP- 
PLY.: 


BY E. MACDONALD. 


The man who undertakes to pump 
water for a city’s needs, must meet 
and overcome many of the same prob- 
lems which are encountered in the cen- 
tral station such as friction load, the 
percentage of efficiency of various 
makes and sizes of working units, the 
transmission loss, and, above all the 
peak load. Not only are the problems 
similar but many of them may be solved 
in the same manner. A small friction 
load and high efficiency may be ob- 
tained in either case by careful selec- 
tion of working units and their auxil- 
iaries. 

Transmission loss may be overcome in 
pipes or wires by increasing the size 
of feeders, or by raising the initial 
pressure; and the peak load may be 
provided for by installing one or more 
extra units, to be used during the time 
of peak-load demand; but while the 
peak load of a central station is en- 
countered, in a greater or less degree, 
every day during the early evening 
hours, the peak load of a pumping sta- 
tion may occur but once a year, per- 
haps never, vet it should just as cer- 
tainly be provided for as is the peak 
load of the central station. In fact it 
is more important, for it may come at 
any hour of the day or night, it will 
come unannounced and must be taken 
care of almost instantly, otherwise the 
pumping station will prove itself a 
dismal failure. 

The peak load of a pumping station 
occurs when a great conflagration 
threatens to destroy the city, and enor- 
mous quantities of water, many 
times more than is ordinarily required 
and furnished at much greater pres- 
sure, must be pumped into the mains 
and delivered to the fire fighters. And 
any one pumping station cannot be 
compared exactly with any other 
pumping station, for conditions are 
widely different in different cities. 

1 Paper read before convention of Illinois State 


a aoa Association at Rockford, Ill., October 


Q Industrial Power © 


For purposes of comparison, let us 
assume a city of 6,000 inhabitants sit- 
uated on the prairies of Illinois, with 
a dozen small industries and one or 
two large ones. The average daily 
consumption of wafer is 800,000 gal- 
lons. The minimum daily demand is 
420,000 gallons. The maximum daily 
demand is 2,000,000 gallons, while the 
maximum rate of demand is 3,000,000 
gallons or more; the latter occurring 
only when a big fire is in progress. In 
such a city it is found that two steam 
pumping units have been installed, 
each of 1,500,000-gallons capacity. A 
stand pipe or water tank is so ar- 
ranged that it will fill gradually with 
excess water being pumped, and when 
pumping ceases, the tank will supply 
the city for several hours, especially 
in the night, and the tower inlet pipe 
is so arranged that it may be closed 
quickly in case of fire, so that direct 
pressure can be delivered to the fire 
hydrants. 

Theoretically, in such a pumping 
station the cost of fuel per million gal- 
lons of water pumped is about $4.00, 
coal being delivered in the bins at 
$1.50 per ton, and the station labor 
cost per million gallons pumped is 
$3.50, but the theoretical condition is 
seldom if ever maintained in a pump- 
ing station, operated by city employ- 
ees, for any great length of time after 
the pump manufacturers have finished 
their official tests. The pumps become 


© worn, the boilers encrusted with scale, 


and all the mmor appliances more or 
less defective, and it is not at all un- 
usual to find such a pumping station 
using three or four times as much coal 
as the above theoretical amount. Data 
which have been compiled from reports 
received from a large number of cities 
in Illinois, ranging in population from 
3,000 to 15,000 where the city is do- 
ing the pumping with steam pumps, 
show that the average cost for fuel 
per million gallons pumped, is $20.66, 
and the average cost for station labor 
is $16.98, making a total average cost 
for fuel and labor of $37.64. One city 
shows a fuel cost of $78.80 and is anxi- 
ous to know how it can better its 
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condition. One remarkable fact shown 
is that where the labor cost is high, 
the fuel cost is low and vice versa. The 
station labor is included because it is 
one large item of cost which can be 
eliminated if the pumping is done by 
electricity delivered from the central 
station. There are some small items 
of cost such as oil, waste, ete., not tak- 
en into account in this article, which 
can be saved, and there are large items 
of cost such as interest, depreciation, 
ete., which must continue, unless the 
central station shall install extra 
pumping units to take care of the peak 
load. If this is done and the steam 
pumps are abandoned, then the central 
station becomes liable to a double peak 
load, for the peak of the pumping 
may occur at the same time as the 
lighting ‘peak, and to properly take 
care of such a contingency would in- 
volve a large investment by the cen- 
tral station which would probably 


- seem unwarranted. Therefore the most 


simple plan whereby this pumping 
could be done by electricity, delivered 
by the central station, would be to in- 
stall one motor-driven pump of suff- 
cient capacity to take care of all or- 
dinary demands, pumping the water 
during the hours when the central sta- 
tion load is light, and when the peak 
lighting load is on, the motor pump 
can be stopped, and the tank supply 
can be used, the steam pumps being 
held in reserve for fire purposes. Un- 
der such conditions, if the central-sta- 
tion manager can sell current for pow- 
er during his off-peak load at five 
cents per kilowatt-hour and make a 
profit, he can pump the water with a 
motor-driven pump for about $22.20 
per million gallons and realize the 
same profit. Similarly at four cents, 
the price per million gallons would be 
$17.76, at three cents, $13.32, and at 
two cents, it would be $8.88. 

So it appears that he can prove a 
large saving to the average city at a 
price of five cents or less per kilowatt- 
hour. One central station in Illinois 
is now pumping the city supply for 
six and one-half cents per thousand 
gallons. That is a good price, provid- 
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ed the amount is accurately measured, 
and not wrongfully assumed. Another 
central station is pumping for five 
cents per kilowatt-hour, and the city 
reports that it is a great deal cheaper 
than the old method of pumping by 
steam. Another city is just getting 
ready to have its pumping done at two 
cents per kilowatt-hour. 

With the plan mentioned above, the 
central station cannot save to the city 
its entire station-labor cost, for a man 
must be kept in readiness to operate 
the reserve steam pumps in case of fire 
or electrical breakdown, and the boil- 
er fires should be kept well banked. 
For this reason it may be claimed that 
the most nearly ideal pumping station, 
one wherein the greatest number of 
safeguards against a possible failure 
to deliver service when demanded can 
be maintained, and at the same time 
where the highest standard of efficien- 
cy in pumping may be secured at the 
smallest cost, would be one having the 
steam pumps, held in reserve for fire 
or other emergency, a motor-driven 
pump just large enough to take care 
of ordinary domestic service, and the 
electric generators, all contained in 
one building, and so arranged that 
one force of employees can operate 
them at any time as may be required. 
Such a station is in Lincoln, Ill. The 
equipment consists of two generators, 
each belted to its corresponding engine, 
a gearless, upright, duplex, plunger 
pump having a capacity of 1,250,000 
gallons per twenty-four hours, which 
is belted to a seventy-five-horsepower, 
sixty-cycle, three-phase, 2,300-volt in- 
duction motor. There are two com- 
pound double-acting steam pumps, 
each of 1,250,000 gallons capacity. A 
battery of four boilers is provided, the 
boiler nearest the steam pumps being 
so arranged that it can be disconnect- 
ed from the other boilers and steam 
header pipe, and used to operate the 
steam pumps entirely independent of 
the electrice portion of the station. It 
is doubtful if any situation might 
arise which would prevent the pump- 
ing of water, excepting a boiler explo- 
sion, wrecking the entire station. 

A stand pipe is used which is 
equipped with a check valve opening 
outward, Around this check a by- 
pass is constructed, the opening of 
which may be regulated by moving a 
lever. Ordinarily the by-pass opening 
is equal to one 2..-inch — fire-hydrant 
nozzle. 
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The motor-driven pump being con- 
stant speed, it is arranged to pump the 
average daily consumption of water in 
thirteen hours, the excess water being 
forced into the stand pipe (which has 
a capacity of 150,000 gallons) and is 
stored for use when the pump is idle. 
The pump is usually operated between 
the hours of 1 to 4 and 6 to 9 a. m., 
and 1 to 6 and 9 to 11 p. m. 

When a fire occurs this pump is 
started, if at the time it is idle, or 
simply allowed to,run at its constant 
speed if it happens to be in use. One 
of the reserve steam pumps is started 
or both if needed, and the pressure is 
regulated at about 110 pounds for fire, 
the pressure carried for domestic use 
being 60 pounds. With this arrange- 
ment a fire pressure can be raised 
within two minutes’ time. 

It has been found by tests that this 
motor-driven pump will operate with 
6,374 pounds less coal per 1,000,000 
gallons pumped than will either of 
the steam pumps. The coal used is 
a very dirty grade of slack and it re- 
quires an average of 444 kilowatt- 


hours per 1,000,000 gallons of water 


pumped. No extra labor is needed. 
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_ Resistance and Arc Smelting Furnaces. 


Last year W. Conrad, of Vienna, 
made an attack on resistance furnaces 
with special regard to the smelting 
and melting of iron and steel. He de- 
scribed in Stahl und Eisen, some ex- 
periments conducted at the steel works 
of R. Lindenberg, of Remscheid. The 
experiments may not be conclusive, but 
they have scarcely received due atten- 
tion. Conrad’s argument is that, with 
the practically feasible current intensi- 
ties, it is out of question to heat a 
liquid conductor like iron by using it 
as a resistance. The ordinary labora- 
tory experiments are made in resistance 
furnaces rather than in are furnaces, 
because the former are more conven- 
ient. Laboratory furnaces 
cooled, moreover, when the high tem- 
peratures make the walls conductive, 
but that is hardly possible in practice; 
hence carborundum furnaces are 
worked for a time and then dis- 
mantled. When the liquid resistance 
conducts much better than the furnace 
material, the objection that the walls 
also conduet would not be fatal. But 
when that is so, the liquid conductor 
does not absorb the current energy to 
a profitable degree. Potential measure- 
ments which Conrad made in calcium- 


can be 
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carbide furnaces, in which are and re- 
sistance heating are combined, con- 
vinced him that only one per cent of 
the heat energy consumed was due to 
the conduction of the current through 
the mixture, while the arc supplied 
ninety-nine per cent, and it could be 
seen that the carbide formation was 
taking place chiefly where the are had 
been playing. In his experiments on 
iron he filled a furnace with 1,300 kilo- 
grams of steel (one per cent of carbon) 
after raising the two suspended elec- 
trodes. He inserted into the bath two 
obliqne steel rods, 3 meters in length, 
36 milimeters in diameter, as test 
electrodes for the resistance determi- 
nations with direct currents. These 
determinations were made 28 and 53 
hours after filling the furnace; the 
gradual heating of the furnace by the 
fluid metal, it was found, made very 
little difference in the resistance val- 
ues. The cold electrodes had a resist- 
ance of 0.000117 ohm per meter; the 
total resistance of the bath was 0.00085 
and 0.00080 ohm (first and second 
measurements). and the resistance of 
the bath alone 0.00027 and 0.00026 ohm. 
That would yield a specific iron resist- 
ance of 22 ohms per meter length and 
square millimeter section; and the liq- 
uid iron would therefore conduct only 
one-twenty-second as well as mercury, 
and one-two-hundredth as well as cold 
iron. This conductivity of the iron was 
really lower than one should expect, 
supposing the resistance of iron with 
rising temperature to increase at the 
rate shown by ordinary experiments. 
But in any case the resistance would 
be far too small for efficient resistance 
heating. Since the liquid iron is no 
longer magnetic, it is the PR heat, 
which is of moment, and for this par- 
ticular are furnace, which is fed by 
two ares in series at 3,000 amperes and 
110 volts, the 0.00027-ohm resistance 
would only absorb 2.4 kilowatts, which 
means 0.73 per cent of the energy which 
the two ares could supply. The heat 
generated in this way would be about 
that of a small iron stove, and could 
easily be balanced by cooling. A re- 
sistance furnace with cooled electrodes 
would therefore be apt to lose more 
heat through the electrodes than they 
could introduce, and to secure efficient 
heating, currents of enormous intensity 
would be required. These considera- 
tions would affect direct-resistance 
steel furnaces of the Gin and also of 
the Girod types.—Engincering. 
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All readers of the ELEcTRICAL RE- 
VIEW AND WESTERN ELECTRICIAN are 
invited to submit questions and an- 
swers to this department. Correspon- 
dents are requested to send full name 
and address. This, however. will not be 
printed except where the writer indi- 
cates his willingness therefor. Anony- 
mous communications will not be con- 
sidered. 

Questions relating to electrical mat- 
ters of any kind will be inserted. An- 
swers from our readers should be re- 
ceived in this office preferably within 
ten days of the date of publication of 
the question. Answers will be pub- 
lished in a subsequent issue. 


QUESTIONS. 

No. 26.—ELECTROLYTIC RECTIFIER.— 
Please describe and give sizes of the 
simplest form of electrolytic rectifier 
consisting of aluminum and Pead plates 
In ammonium phosphate solution, to be 
used for charging (at least two at a 
time) automobile ignition batteries on 
110-volt alternating-current circuit.—J. 
S., Alameda, Cal. | 


No. 27.—Heatine a NEEDLE ELECTRIC- 
ALLY.—I would like to know how to 
heat by electricity, from one end only, 
a needle of the size of a darning needle, 
which must have its other end entirely 
free from any kind of an object.—N. D. 
R., Kokomo, Ind. 


No. 28.—INDICATIONS OF FULL CHARGE 
IN A STORAGE Batrery.—Are there any 
simple but reliable signs which indicate 
when a common Storage battery has a 
full charge ?—P. E., Dixon, III. 


No. 29.—MULTIPLE-UNIT SYSTEM FOR 
ALTERNATING-CURRENT Raitways.—Is 
It possible to operate a number of cars 
n a train on the multiple-unit system 
when alternating current is used on the 
trolley ?—J. Q. R., Evansville, Ind. 


No. 30.—DANGER FROM X-Rays.—I 
have heard of serious burns resulting 
from frequent exposure to X-rays. Is 
there not danger, therefore, when it is 
Proposed to use X-rays in a series of 
treatments for a malignant skin dis- 
ease?—W. N., Topeka, Kans. 


Š ANSWERS. 
P f 21.—EFFECT OF FLASHING ON LIFE 
UNGSTEN Sian Lamps.—Is the hfe 


Q Question 


of tungsten sign lamps shortened when 
they are used in connection with a high- 
speed flasher? Is such a flasher adapted 
for carbon-filament lamps only ?—S. M., 
Peoria, Ill. 

The actual burning life of tungsten 
sign lamps is not appreciably affected 
by using them in connection with a 
flasher. The cold resistance of a tung- 
sten lamp is lower than its hot resist- 
ance; therefore, each time it is switched 
on it receives a slightly heavier starting 
current than the normal steady current 
and this results in a momentary initial 
flash. On the other hand, a lamp that 
is used in a flashed sign has a lower 
average temperature than one in a 
steadily burning sign. These two ef- 
fects probably neutralize each other so 
that the net effect on the life of a 
flashed tungsten lamp seems to be nil. 
Flashers, whether of low or high speed, 
are equally serviceable for all kinds of 
incandescent lamps.—M. D. S., Chicago. 


No. 23.—TROUBLE IN WIRELESS SEND- 
ING.—I have just started some work in 
wireless telegraphy and am having fine 
results in receiving, but a great deal of 
trouble in sending. I have a seventy- 
foot, three-wire aerial. When I connect- 
ed the coils to the 110-volt lighting cir- 
cuit in the house, I got a good spark 
across the spark gap, but as soon as I 
threw in my aerial and ground it burned 
up the wire in the electric light fixtures 
all over the house and a few minutes 
later blew all the fuses except the ones 
on the wireless circuit. When this 
happened I was using a gas-pipe 
ground. Later I tried a water-pipe 
ground and then it would not blow the 
fuses but sparks would jump from the 
fixture stems and from the broken 
wires; our fixtures all have insulating 
Joints and are not grounded. I do not 
understand why I had so much trouble 
after the aerial and ground were con- 
nected and yet got a good spark before. 
My sending set consists of two Dow 
spark coils connected in series, sulphur- 
1¢-acid interrupter, spark gap, conden- 
ser and key. Other amateurs in this 
city are using 110 volts and gas-pipe 
grounds with fine results, while I have 
tried various grounds and cannot send 
out.—J. C. S., Cleveland, Ohio. 


Although all the particulars are not 
made clear in the question, the trouble 
is probably caused by the high-tension 
current in the secondary circuit react- 
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ing on the primary and thus setting up 
in its circuit a momentary high-tension 
charge or surge which breaks down the 
insulation between the 110-volt circuit 
and ground. I have had some trouble 
of this nature but not more serious than 
blowing the nearest fuses of the light- 
ing circuit and burning out the insula- 
tion of the wires used to connect to the — 
primary. I overcame it by putting a 
pair of condensers across the primary 
circuit between the coil and the light- 
ing circuit and connecting the point be- 
tween them to ground. This formed a 
discharge path for the inductive surges 
set up in the primary, so that they did 
not back up into the lighting circuit. 
I always use a water-pipe ground.—H. 
B. R., Milwaukee, Wis. 


No. 24.—S1zE oF HEATING APPLIANCES 
Tuar May Br CONNECTED To LIGHTING 
Circuits.— What is the largest size or 
rating in watts of electric heating appli- 
ances that may be connected to an or- 
dinary house lighting circuit carrying 
110 volts alternating current? Is it nec- 
essary to provide an extra circuit for an 
electric range ?—H. F., Des Plaines, Ill. 


The ordinary house lighting circuit, 
whether direct current or alternating 
current, is limited by the National Elec- 
trical Code to a load of 660 watts. If it 
is a 110-volt circuit, it must be provided 
with a six-ampere fuse. Now, if the 
lamps on the circuit consume but 110 
watts, then there may be added 550 
watts in heating appliances; in other 
words, the sum of the heating and light- 
ing loads must not exceed 660 watts in 
order to receive the approval of an elec- 
trical inspector. It is true that on light- 
ing circuits already well loaded with 
lamps, one of these is sometimes re- 
moved and an appliance, such as a flat- 
iron taking 450 watts, is plugged in, 
making the total load greatly exceed 
660 watts if the lamps were turned on 
at the same time; the latter is seldom 
the case, however, for if it were there 
would be more frequent blowing of 
fuses. Should an electric range require 
660 watts, no lamps would be permitted 
on its circuit; should it require more 
than 660 watts, a special circuit of suffi- 
cient carrying capacity must be provid- 
ed for it.—E. I., Chicago. 
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“Copper Handbook.” By Horace J. Stev- 
ens. Tenth edition. Houghton, Mich.: 
Horace J. Stevens. Cloth, 1,902 pages (5% 
x8% inches). Supplied by the Electrical 
Review Publishing Company for $5.00. 


The tenth annual edition of the Cop- 
per Handbook, which is considered a 
standard authority on the subject of 
copper and copper mines for the entire 
globe, has 1,902 octavo pages, contain- 
ing nearly 1,500,000 words, and, in ad- 
dition to the miscellaneous chapters, 
lists and describes 8,130 copper mines 
and copper mining companies, in all 
parts of the world, this being the larg- 
est number of titles ever listed by any 
work on mining. The descriptions 
range from two or three lines, in the 
case of dead companies, wherein ref- 
erence is made to detailed descrip- 
tions in past volumes at the period of 
their activity, up to twenty-one pages 
in the case of the Anaconda Mine. 
The miscellaneous chapters of the 
book, twenty-four in number, treat the 
subject of copper from all possible 
viewpoints. there being chapters on 
the history, chemistry, mineralogy, 
metallurgy, brands and grades, alloys 
and substitutes for copper, with a copi- 
ous glossary, and a chapter of statisties 
ending the book that contains 40-odd 
tables, thoroughly covering copper 
production, consumption, movements, 
prices, dividends, ete. 


“Electric Traction and Transmission En- 
gineering.’ By Samuel Sheldon and Erich 
Hausmann. New York: D. Van Nostrand 
Company. Cloth, 307 pages (5x8 inches), il- 
lustrated. Supplied by the Electrical Re- 
view Publishing Company for $2.50. 


This book treats of the facts that are 
to be considered in determining the 
final elements of a complete electric 
traction system. It presents a perspect- 
ive view of the design of a complete 
railway installation from the cars to 
the power station and indicates the 
nature and sequence of the various en- 
tailed problems, suggesting and illus- 
trating methods for their solution, A 
descriptive treatment of specifie forms 
of structure has been avoided, On the 
other hand, a number of numerical Il- 
lustrations of the calculations of evo- 
nomie magnitudes has been given, 
which adds considerably to the value 
of the book. The early chapters of 
the book deal with the determination 
of the number and size of cars for an 
urban road; the tractive effort re- 
quired; type of motor required; con- 
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trol; distributing system. The con- 
cluding chapters deal with the types of 
substations needed under various con- 
ditions, selection of the proper method 
of transmission and power stations. 


“Electric Central Station Distribution Sys- 
tems.” By H. B. Gear and P. F. Wiliams. 
New York: D. Van Nostrand Company. 
Cloth, 347 pages (5x8 inches), illustrated. 
Supplied by the Electrical Review Publish- 
ing Company for $3.00. 

This book is a thoroughly practical 
work treating of the most recent prac- 
tice in distribution and transmission of 
electrical energy. The subject matter 
has been treated entirely from an Amer- 
ican point of view, the distribution 
methods of several of the lar- 
ger central-station companies in this 
country forming a considerable por- 
tion of the text. Some of the 
subjects discussed in the various 
chapters are: systems of distribu- 
tion; transmission and conversion; 
voltage regulation; line transformers ; 
secondary distribution; protective ap- 
paratus; overhead construction, under- 
ground construction and cable work. 
Of particular importance are the two 
concluding chapters in which are com- 
piled such tables as are likely to be 
needed by the distribution engineer, to- 
gether with a brief outline of the laws 
of electric circuits. 


“The Principles of Electrical Engineer- 
ing.” By Harold Pender. New York: Mc- 
Graw-Hill Book Company. Cloth, 438 pages 
(6x9 inches), illustrated. Supplied by the 


Electrical Review Publishing Company for 
$4.00. 


This book is an exposition of the 
physical principles upon which the art 
of electrical engineering is based, to- 
gether with a discussion of the appli- 
cation of these principles in some of 
the simplier forms of apparatus and 
machinery. The first four chapters of 
the book are an introduction to the 
study of direet-current machinery. the 
last five of the detailed study of alter- 
nating-current machinery and the 
transmission and distribution of en- 
ergy by alternating currents. The 
method of treatment adopted through- 
out is to deseribe first certain simple 
and typical experiments which illus- 
trate a given principle, second, to 
state the principle in an exact man- 
ner in its general form, and then 
explain the application of the principle 
in one or more general cases. Prob- 


lems are given at the end of each chap- 
ter. 
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“The Telegraphic Transmission of Photo- 
graphs.” By T. Thorne Baker. New York: 
D. Van Nostrand Company. Cloth. 146+xi 
pages (5 x 7% inches) with 66 illustra- 
tions. Supplied by the Electrical Review 
Publishing Company for $1.25. 


This is a non-technical description of 
several of the processes used in photo- 
telegraphy. The book opens with a 
brief history of former attempts at the 
solution of the problem. The experi- 
ments of Professor Korn are described 
at some length, both as to the selenium- 
cell method and the later telautograph- 
ic method. The author’s own telectro- 
graph systein is then explained. The 
effects of leakage, resistance, induc- 
tance and capacity of telephone 
and telegraph lines are pointed 
out. Belin’s telestereograph is de- 
seribed and the final chapter is 
devoted to experiments aiming to 
transmit pictures and photographs by 
wireless telegraphy. Throughout the 
book are given numerous diagrams of 
the various apparatus used and repro- 
ductions of pictures actually transmit- 
ted. Most of the work undertaxen In 
this line has been on behalf of enter- 
prising newspapers in England and on 
the Continent. The book is a good re- 
view of this highly interesting develop- 
ment. 


“A Handbook of Wireless Telegraphy.” By 
James Erskine-Murray. New York: D. Van 
Nostrand Company. Third edition, cloth, 
386 pages (514 x 814 inches), with 195 illus- 
trations. Supplied by the Electrical Review 
Publishing Company for $3.50. 

A technical book that reaches its 
third edition within four years must 
either treat of a topic receiving much 
attention or treat its subject matter in 
such a clear and thorough manner that 
it comes to be regarded as an authority. 
Both these causes account for the book 
in hand. It deals with a subject of 
general interest. it is well written and 
is thoroughly up to date. It has heen 
revised throughout and much new ma- 
terial added; some portions that have 
become obsolete have been left out. Like 
the previous editions, the present work 
is not intended for beginners, but rather 
for those who have an acquaintance 
with at least the most important funda- 
mental principles of wireless teleg- 
raphy. The book may be divided into 
three main parts, the first dealing with 
the general details of various sending 
and receiving apparatus, the second 
describing the most common wireless 
systems in use, and the third reviewing 
the modern theories, methods of adjust- 
ing, testing and calculation. 
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FINANCIAL REPORTS OF ELEO- 
TRICAL COMPANIES. 


UNITED TRACTION COMPANY (ALBANY.) 

The report of the United Traction 
Company to the New York Public Serv- 
ice Commission, for the quarter ended 


June 30, 1911, compares as follows: 
1911. 1910. 


Total operating revenue... .$583,971 $537,561 
Total operating expenses.... 332,433 314,286 
,Net operating revenue.... 251,538 223,274 
Taxes accrued ........+.-+.- 36,000 33,000 
Operating income ........ 215,538 190,274 
Other income ...........++. 50,721 61,455 
Total income ......+.-+.+. 266,259 241,730 
CUATZES base teeter eee 102,470 96,625 
Surplus | wri S ee cheeses 163,788 145,104 


AURORA, ELGIN & CHICAGO. 
The report of the Aurora, Elgin & 
Chicago Railroad Company for the 
month of September and three months 
ended September 30, 1911, compares as 
follows: 


1911 1910 
September gross. ........... $167,422 $161,598 
ExpenseS .... ce ee ec ee ees 84,406 83,177 
September net ........... 83,016 78,421 
Charges and taxes......... 36,371 33,054 
September surplus ........ 46,645 45,368 
Three months gross ....... 542,975 522,715 
Expenses ...... cece eecrsee 268,693 258,266 
Three months net ....... 274,282 264,449 
Charges and taxes ........ 109,289 98,661 
Three months surplus ..... 164,993 165,788 


AMERICAN LIGHT & TRACTION RAILROAD. 

The report of the American Light & 
Traction Railroad Company for the 
month of September and nine months 
ended September 30, compares as fol- 
lows: 


1911. 1910. 
September gross. .......... $ 346,372 $ 335,100 
Expenses ......cceccceecees 9,092 9,562 
September net ........... 337,280 325,538 
Nine months gross ......... 2,925,703 2,653,157 
Expenses ........cccececeeee 83,869 89,424 
Nine months net ........ 2,841,834 2,563,733 


CONEY ISLAND & BROOKLYN. 

The Coney Island & Brooklyn Rail- 

road Company has issued its report for 

the year ended June 30, 1911. The in- 
come account compares as follows: 


1911. 1910. 
Operating revenue ....... $1,538,003 1,470,672 
Perating expenses ...... 982,007 1,011,831 
Net operating revenue 555,995 458,841 
TAXES ran etea yak nenea 92,572 80,519 
Operating income ...... 463,423 378,322 
Other income ............ 25,954 2,026 
Total income .......... 489,377 380,348 
Interest and rent ........ 308,242 288,571 
Net corporate income.. 181,135 91,777 


on same stock last year. ' 


KINGS COUNTY ELECTRIC LIGHT & POWER. 

The report of the Kings County Elec- 
tric Light & Power Company for the 
month of September and nine months 
ended September 30, 1911, compares as 
follows: 


911. 1910. 
September gross ............ $ 377.816 $ 352,889 
‘expenses aca 195,735 181,942 
September net ......... 182,980 170,947 
harges, depreciation, ete. 118.856 109,015 
September surplus ..... 63,224 61,932 
ine months gross ....... 3,443,533 3,146,503 
Expenses ..............00. 1,733,328 1,519,816 
Nine months net ...... 1,710,205 1,626,687 
Charges, depreciation, ete. 1,026,280 933.514 
Nine months surplus... 683,925 693,173 
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AMERICAN CITIES COMPANY. 
The combined earnings of the con- 
stituent properties of the American 
Cities Company for the month of Sep- 
tember and twelve months ended Sep- 
tember 30, 1911, compare as follows: 


1911 1910 
*September gross.......... $1,125,412 $1,062,989 
Expenses and taxes....... 679,955 642,802 
September net........... 445,457 420,187 
Interest, sinking funds, etc. 256,120 241,594 
September surplus....... 190,337 178,693 
*Twelve months gross..... 13,146,319 12,437,190 
Expenses and taxes........ 7,886,519 7,513,023 
Twelve months net...... 5,259,800 4,924,167 
Interest, sinking funds, etc. 3,008,862 2,916,031 
Twelve months surplus.. 2,250,928 2,008,136 


*All sources. 


PUBLIC SERVICE CORPORATION. 
The Public Service Corporation of 
New Jersey and subsidiary companies 
reports to the New York Stock Ex- 
change for the nine months ending Sep- 
tember 30, 1911, as follows: 


Gross earnings of operating com- 
Dales oi sw ease ea eres wes $21,975,080 


Income from sec. pledges and miscel. 


SOUTCER 24.0. yews Bw SS Rhee Ge 1,391,455 
Total earninGS....... 0... ccc cee cee ee 23,366,536 
Oper. expenses and t&xeS........-00005 12,111,211 
11,255,324 


Net earnings 
Fixed charges of operating companies 8,269,553 


ee ore eee wre ewer aer emo arewaevove 


Balance: 6 s dete fen ceay ane ai are bere 2,985,770 
Fixed charges of P. S. C. of N. J..:. 1,870,098 
Combined surplus of P S. C. of N. J. 

& BUD: COn o Se KG ce Ls ee Rew 1,115,672 
Previous surplus (plus adjustment).. 1.707,698 

Total surpluS ....sesssassesssacesso> 323,370 
Dividends paid to Sept. 30, 1911...... 1,125,000 

Sürplus. . s seenen ete eee eee ew 1,698,370 
Profit and loss of sub. cos. not taken 

upon books of P. S, C. of New Jer- 
SOY n n a e AN RA e a ES 718,020 

Bal. to credit of profit and loss Sept. 

980,350 


seso osroon ree eawn eevee eee eer er evne 


LAKE SHORE ELECTRIC. 

The report of the Lake Shore Elec- 
tric Railway Company for the month 
of August and eight months ended Au- 
gust 31, 1911, compares as follows: 


1911 1910 

August BIrOSS..........0ce00. $143,584 $139,896 
Expenses and taxes......... 68.507 59,962 
August met...........5.00. 75,077 79,934 
CHOATRES: 364 ice ew beh wc eed be 34,913 34,719 
August surplus............ 40,164 45,215 
Eight months gross......... 837,469 798,655 
Expenses and taxes.......... 443,620 418,744 
Eight months net.......... 393,849 379,911 
ChargeS voyage tiseg tose ae Be a 277,687 278,080 
. 116,162 101,831 


Eight months surplus..... 


PHILADELPHIA ELECTRIC. 
The report of the Philadelphia Com- 
pany for the month of September and 
six months ended September 30, com- 


pares as follows: uae isti 
September gross............. $1,554,759 $1,538,370 
Expenses eseri eee eek ew de eek 1,053,348 938,320 
September net............. 501,411 600,050 
Six months wross............ 9,673,247 9,838,149 
ISXPO@NSES: he 2a Hoe ete ee ARG SS 6,116,839 6,618,329 
Six months net............ 3,006,408 4,219,820 


NASHVILLE RAILWAY & LIGHT. 

The report of the Nashville Railway 

& Light Company for the month of Sep- 

tember and twelve months ended Sep- 
tember 30, 1911, compares as follows: 


1911 1919 
September gross ..........6.. $179,132 $163,307 
Expenses and taxes......... 98.312 89,522 
September mnet............. 80,819 73,785 
CHATEES” 12s es anc eas EE 39,294 38,288 
September surplus ........ 41,525 35,497 
Nine months gross........... 1,440,175 1,341,847 
Expenses and taxes......... 849,789 777,993 
Nine months net........... 590,386 563,854 
Charges p stacuks eri nn ddei a 346.058 342,448 
Nine months surplus...... 244,328 221,405 


AMONG THE CONTRACTORS 


AND SUPPLY MEN 


HANN & PUGH, Birmingham, Ala., 
recently installed electric lights in the 
Post Office at Birmingham. 

JOHN HUGHES, of Champaign, Il., 
has purchased the electrical contract- 
ing business formerly conducted by A. 
E. Price of that city. 

THE LENNAN ELECTRIC COM- 
PANY, Des Moines, Iowa, was award- 
ed the contract for wiring the recon- 
structed cavalry stables at Fort Des 
Moines. 

THE McFELL ELECTRIC COM- 
PANY, San Francisco, Cal., is install- 
ing the electric lighting system at Fort 
Miley, Cal. The amount of the com- 
pany’s bid was $17,200. 

M. M. STAUM of Pasco, Wash., has 
purchased the business of E. Fluke and 
will continue to run his electrical sup- 
ply house. Mr. Staum has for several 
years been identified in local business 
affairs. 

THE ROSENBERRY -HENRY 

ELECTRIC COMPANY, Grand Rap- 
ids, Mich., has been awarded the con- 
tract for installing a conduit and wir- 
ing system in the United States Post 
Office at Grand Rapids at $730. 
F. E. NEWBERY ELECTRIC COM- 
PANY, Chicago, Ill., has incorporated 
with a capital of $25,000 to do a general 
business as well as engineering, con- 
tracting, ete. The incorporators are F. 
E. Newbery, B. H. Bendheim and Fran- 
cis Adams. 

ERVIN KEELER, electrical contrae- 
tor of Amsterdam, N. Y., reports activ- 
ity in electrical lines in that town. This 
is accounted for largely by both pros- 
perous conditions in Amsterdam and the 
cheap rate on electric current furnished 
by the power company there. 

EDWARD JUMONVILLE, secretary- 
treasurer of the Interstate Electric 
Company, Ltd., of New Orleans, La., 
since its organization in 1903, and Rey- 
nolds Yundt of the same organization, 
are making arrangements to go into the 
electrical-supply business in New Or- 
leans. 

—————_s---o__—__— 


Exports of Copper. 

Exports of copper for the week end- 
ed October 26, were 7,151 tons. Since 
October 1 the figure given is 18,814 
tons, as compared with 22,246 tons for 
the same period last year. 
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New High-Speed Electric Roadster. 

S. R. Bailey & Company, Amesbury, 
Mass., manufacturers of electric ve- 
hicles for five years past and of car- 
riages for some sixty years, has 
brought out after two years of experi- 
menting, a roadster capable of per- 
formance that is said to be heretofore 
unknown in the electric field. The 
Bailey concern was first prompted to 
manufacture this car through the 
statement of the Edison Electric Il- 
luminating Company of Boston that it 
would replace with electric vehicles all 
gasoline passenger cars used by heads 
of departments, etc., as soon as electric 
vehicles were manufactured which 
could do the work as the gas cars do 
it. The requirements in one class of 
work were that a car should cover in 


BAILEY ELECTRIC ROADSTER. 


a day eighty miles in four hours run- 
ning time under all ordinary condi- 
tions. 

In the Bailey roadster, a car has 
been brought out which is said to be 
fully capable of this work, as has been 
fully demonstrated during the last 
three months of road tests. All rec- 
ords for electric cars were broken by 
the Boston-New York run made by 
this car—244 miles in 12 hours and 12 
minutes running time, or at an aver- 
age speed of twenty miles per hour— 
and the Edison Company’s observer 
having reported the results of this re- 
ord-breaking trip to his Company, an 
order has been received for six dup- 
licates of the Bailey roadster for im- 
mediate delivery to replace gas cars 
Now in use. 

The car is entirely distinct in de- 
sign from any gas car or electric. 


New Electrical»’Mechanical Apparatus 


»” Appliances 


Every effort has been made to make 
the car the lightest running one pos- 
sible and in this regard wind resistance 
has been reduced to a minimum. 

The car is set very low to thc 
ground, the weight being carried ex- 
tremely low but at the same time be- 
ing suspended from the upper side of 
the springs. The frame is of novel 
wood construction, strongly braced 
with steel and capable of withstanding 
every strain. 

The chassis is on a three-point sus- 
pension. There are the conventional 
full elliptical springs in the rear, and 
in front is a cross spring from which 
the upper part of the body is suspend- 
ed. The action of the front spring and 
axle produced by this arrangement re- 
sults in the car’s being capable of 
traveling over the worst of roads at 
high speed, with no discomfort to pas- 
sengers. 

The standard battery equipment of 
this car is sixty cells of the A-4 Edi- 
son type, giving a mileage of between 
80 and 100 at twenty miles per hour. 
At a somewhat lower speed this mile- 
age can be increased to well over 200 
miles. With special motor equipment 
the car ean attain a speed of forty 
miles per hour where such speed 1s 


required. The ‘motor is of General 
Electric manufacture, rated at 48 
volts. 


The motor is suspended under tl:e 
rear hood on a three-point suspension. 
The drive is by means of silent chain 
to jack-shaft, power being transmitted 
from jack-shaft to rear wheels by the 
conventional and most generally ap- 
proved double-chain drive. A wheel 
steer is used, with speed controller 
mounted on top, similar to the throttle 
on a gasoline car, giving eight speeds 
forward and four reverse. 


\ A a 


130,000-Volt Cable. 


The accompanying illustration shows 
the construction of an English cable 
of the Henley design which withstood 
successfully a pressure of 130,000 volts 
for ten minutes. This high-tension 
cable was constructed for use at the 
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Clifton and Glace Bay stations of the 
Marconi Wireless Telegraph Company, 
Ltd. : 

This cable was insulated with im- 
pregnated manilla paper, iead-sheathed 
and wire-armored. It was designed to 
earry current at 30,000 volts pressure 
to the transmitting house from the 
power station, the current being gen- 
erated by series direct-current dyna- 
mos for charging accumulators. This 
cable was to have been tested with a 
pressure of 56,000 volts between cores 
and lead, as well as between core and 
core, as a large factor of safety was 
required. 

As above mentioned, in actual test 
the cable successfully withstood a pres- 
sure of 130,000 volts for ten minutes, 


130,000-VOLT CABLE. 


this high pressure being reached by 
gradual stages, without any interval of 
rest for recovery between tests. Dur- 
ing the test the cable was bent in two 
places to a radius of seventeen inches. 
It is maintained that these results con- 
stitute a record for high-tension cables, 
for during the first five minutes a pres- 
sure of 75,000 volts was applied, fol- 
lowed by 90,000 volts for a like period 
of time, when the pressure was ìn- 
creased to 100,000 volts and main- 
tained at that voltage for twenty min- 
utes. Another increase was made to 
115,000 volts, the cable being subjected 
to this pressure for thirty minutes be- 
fore the final test of 130,000 volts was 
made. It will thus be seen that the 
entire length of test was more than an 
hour with the voltage applied 100.000 
volts or higher. 
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Ornamental Posts. 

The Wallace Machine & Foundry 
Company, Lafayette, Ind., has a foun- 
dry which is completely equipped to 
turn out high-grade ornamental cast- 
iron posts for street lighting, and its 
large facilities permit it to handle 
contracts of any size at very low fig- 


ures. One of the designs which is. 


being turned out by this company is 
shown in the accompanying illustra- 
tion. 

Different styles of arms and differ- 
ent arrangements of arms can be fur- 
nished to the number of twelve, but 
the same shaft is used for all. The de- 
sign of this shaft is very simple and 
has been much admired. Posts can be 
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High-Voltage Type H Transformers. 

The high potentials required for the 
economical transmission of electrical 
power to great distances make impera- 
tive the use of transformers of great 
electrical and mechanical strength to 
withstand the heavy disturbances on 
these long transmission lines and pro- 
vide the dependable service demanded 
by the public of today. 

After a close study of the general con- 
struction and the details of the design 
required in transformers for such ser- 
vice, the General Electric Company has 
decided that its type H (core-type) 
transformer most fully meets the re- 
quirements for high-voltage work on 
either self-cooled or water-cooled de- 
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WALLACE ORNAMENTAL POST. 


furnished for from one to five lights 
each. This style of post is being largely 
adopted in Ohio, Indiana, Illinois, 
Michigan and Iowa. 
— eoe 

The World’s Largest Locomotive. 

In the Topeka shops of the Atchison, 
Topeka & Santa Fe Railroad Company 
is being. built the largest railway loco- 
motive in the world. It is an articulat- 
ed compound engine and is for use in 
hauling freight trains over the Ari- 
zona grades. Oil will be used for fuel. 

This locomotive is 121 feet long. It 
will be operated tender foremost, as 
the great length of the boiler obstructs 
the view of the engineer. 


947 


Some of the new features of this line 
of transformers are as follows; The 
original method of fastening the lami- 
nations together with horn-fiber chan- 
nels and shellaced wooden dowel pins is 
superseded by the use of insulated met- 
al rivets. The interleaving of the yoke 
laminations with the leg laminations is 
maintained, having proven superior to 
other forms of joints. A supporting 
plate furnishes additional mechanical 
reinforcement to the outside lamina- 
tions. i 

The clamps for the yoke laminations 
consist of steel angle plates. Bolts en- 
gaging with these clamps and notches 
cut in both the yoke and end lamina- 
tions, contribute to a firm engagement 


HIGH-VOLTAGE TYPE H TRANSFORMERS. 


signs, single-phase or three-phase, in 
capacities up to and including 600 kilo- 
watts for outdoor and indoor service on 
circuits of any commercial voltage and 
frequency. Before redesigning this line 
a study was also made of the insulating 
materials themselves as well as their 
distribution throughout the windings to 
give greatest turn-to-turn and layer-to- 
layer dielectric strength, and thus in- 
sure the greatest possible strength. 
Striking improvements have been made 
in the mechanical design to enable the 
transformers to withstand the strains of 
long-distance shipment which in many 
instances are of as great importance as 
those of operation. 


of the clamps and core, giving a rigid 
mechanical construction. 

The coil supports engaging with the 
steel angle plates consist of treated 
wooden blocks providing generous bear- 
ing surface for the coils. On the high- 
er-voltage designs this wood is supple- 
mented by wet-process porcelain parts, 
giving greater insulation strength with- 
out loss of mechanical strength. These 
supports are adjustable to correct any 
tendency for the parts to get out of 
alinement during transportation and 
before the transformer is put in ser- 
vice. 

The tank for the self-cooled trans- 
former consists of a corrugated-steel 
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body amalgamated with a cast-iron base 
and cast-iron rim. This construction, 
originally recommended about five 
years ago, is adhered to, as it gives a 
thoroughly satisfactory construction, 
being free from solder or riveted seams 
which may open up by sudden applica- 
tion of heat externally applied or by 
sudden sharp mechanical strains. 

For the water-cooled transformers 
the body is of smooth cast iron, which, 
with the base and rim are made in one 
piece. The cooling coils for these trans- 
formers have both inlet and outlet 
brought out at the side below the oil 
level so that no portion of the cooling 
coil is exposed to the air, effectively 
preventing any condensation of moist- 
ure from the atmosphere and conse- 
quent deterioration of the oil. These 
pipes may be of copper, brass or iron, 
determined by the purity, ete., of the 


cooling water. The bases of both self- 


cooled and water-cooled transformers 
are provided with lugs to facilitate 
skidding, and also with smooth bottoms 
to facilitate handling by rollers, etc., 
in transportation. 

By a proper distribution of the metal 
and reinforcing by-deep ribs such por- 
tions of the cover as are subject to 
strains, a very light construction is 
made possible.’ Hooks of unusual 
strength are provided so that the trans- 
former itself, or complete tank and oil, 
may safely be raised or lifted by them. 


Bushing plates are placed over large 7 


openings in the cover and serve as sup- 
ports for wet-process porcelain bush- 
ings through which the leads enter the 
ease. The openings provide access to 
the interior of the tank for change of 
connections and facilitate examination 
without the necessity of removing the 
transformer itself from the tank. 

The development, about two years 
ago, of the outdoor lead and its appli- 
cation to these transformers has made 
possible a line of outdoor transformers 
using the same mechanical parts as the 
indoor type. 

The cylindrical windings of core-type 
transformers are maintained, as this de- 
sign has proven to be the strongest both 
electrically and mechanically. These 
coils, being separately wound and in- 
sulated, permit attention to details of 
insulation not possible where windings 
are not so manufactured. The use of 
the vacuum process insures a con- 
struction able to withstand the fre- 
quent strains and surges, both of nor- 
mal and high frequency. 
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Battery-Charging and Transfer-Switch 
Panel. 

Where duplicate sets of batteries are 
employed it is very desirable and in 
some cases necessary that a convenient 
means be provided for transferring bat- 
teries on the working line without caus- 
ing an interruption of even a few sec- 
onds. On an eleetric clock circuit, for 
instance, if the power were interrupted 
on the working circuit when the bat- 
teries were being transferred by means 
of an ordinary throw over switch, it 
might happen that the master clock 
would make contact for an impulse a! 
just this time. The result would nr 
that the secondary clocks would si! tw 
15 to 20 seconds slow. 

The panel illustrated herewitr bas 


BATTERY-CHARGING AND TRANSFER- 
SWITCH PANEL. 


heen placed on the market by the Cut- 
ler-Hammer Manufacturing Company 
of Milwaukee. It provides for trans- 
ferring batteries (such as are used on 
circuits for electric clocks, railway sig- 
nals, bells in schools, manufacturing 
plants, ete.) without interrupting the 
working circuit, and, also puts one bat- 
tery on charge while the other is in 
use. 

The four-arm lever shown in the 
illustration controls both batteries. By 
moving to the left, battery No. 1 1s 
thrown on the working circuit and bat- 
tery No. 2 on the charging circuit. 
Moving the lever in the opposite direc- 
tion reverses this condition. The charg- 
ing current can be varied without dis- 
turbing the working battery or circuit. 
Charging line connections can be made 
direct to any 110-volt direct-current 
circuit and the voltage of the working 


eircuit can be designed regardless of 
this. 

Provisions can be made for auto- 
matically disconnecting either battery 
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when charged and transferring bat- 
teries when the working battery reach- 
es a predetermined low voltage. 
—_—___@--@—_____ 
Lake Shore Adopts Telephone Train 
Dispatching. 

The Lake Shore & Michigan South- 
ern Railway has found the telephone 
so satisfactory for dispatching trains 
over its lines that the New York Cen- 
tral recently placed another order with 
the Western Electric Company for 
enough of its selectors to equip five new 
circuits. The Lake Shore & Michigan 
Southern is already operating about 
1,100 miles of circuits by the telephone, 
and the addition of the five new circuits 
will bring the total mileage up to about 
1,850 miles. 

The additional equipment wili consist 
of a train dispatching circuit to run 
from Hillsdale to Lansing, Mich., with 
a branch from Homer to Dundee, Mich. 
The dispatcher for this circuit will be 
located at Hillsdale, and twenty-six sta- 
tions will be equipped. 

A second train cireuit will run from 
Fort Wayne, Ind., to Jackson, Mich., 
with a branch off from Bankers to 
Ypsilanti, Mich. There will be thirty- 
six stations on this line, and the dis- 
patcher will also be at Hillsdale. 

Another train cireuit will run from 
Detroit to Jackson, with a branch off 
from Monroe, Mich., down to Toledo, 
Ohio, and another one off from Gros- 
venor, Mich., to Fayette, Ohio, with a 
short branch from this line at Lenawee 
Junetion to Adrian, Mich. The dis- 
patcher for this circuit will be located 
at Detroit, and forty-one stations will 
be equipped. 

In addition, a message circuit will be 
run from Fort Wayne straight through 
to Jackson, Mich. On this line twenty- 
two stations will be equipped. No. 9 
copper will be used for all of the above 
circuits. ' 

Another message circuit will also be 
run out of Detroit, but there will be 
no stations on the line between Detroit 
and Monroe, Mich. From there on. 
however, to Jackson, with a branch off 
from Lenawee Junction to Adrian. 
Mich., and Fayette, Ohio, there will be 
twenty-two stations equipped. 

An interesting feature of this in- 
stallation is a special switching device 
which permits the stations between 
Grosvenor, Mich., and Fayette, Ohio, 
to be switched over to the train wires 
when desired. The wire on this circuit 
will be No. 8 iron and No. 9 copper. 
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The printometer is an instrument for 
use with integrating meters, printing 
in plain figures on a continuous paper 
tape the consumption during every in- 
terval as registered on the meter with 
which it is used. It prints the time 
in a column parallel to that showing 
the consumption, thus giving also the 
exact time of day and day of week 
when the energy was consumed. 

The printometer is one of the most 
useful devices that has ever been de- 
veloped for a great many varieties of 
uses connected with the utilization of 
electrical energy. Through its use the 
central-station manager can eliminate 
all possibility of dispute with regard 
to the customer’s use of current, can 
absolutely prevent mistakes respecting 
the load-factor of the apparatus con- 
nected to the line, and in many other 
ways secure a perfect and continuous 
check under every phase of operation. 
Some of the specific uses to which the 
printometer may be put are as follows: 
To obtain the maximum demand and 
establish equitable rates; to determine 
the diversity-factor; to determine the 
load-factor; to regulate the use of off- 
peak power; to determine the use of 
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CONTACT-MAKING CLOCK. 


breakdown service; to make special 
tests of power conditions; to make 
measurements of speed. 

. The printometer is not an integrat- 
ing meter, but is an instrument that 
can be electrically connected to and 
used with any integrating meter. The 
register of the meter to which the 
Printometer is to be connected is for- 
warded to the factory, where a com- 
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mutator device and binding screws are 
fitted thereto, after which the register 
can be put back on the meter by any 
ordinary meter man. The printometer 
when properly installed with its con- 
tact clock and wired to the binding 


PORTABLE PRINTOMETER. 


screws which have been attached to 
the register of the meter is electrically 
interlocked with the meter and con- 
forms to its accuracy. The accuracy 
of the meter, however, is in no wise 


impaired with its interlocking with the 
printometer. 

The printometer contains a set of 
cvelometer type wheels which are elec- 
trically interlocked with the register 
of the meter. They are moved forward 
with a rate that is exactly equal to the 
rate of flow of power through the 
meter and will, therefore, at any in- 
stant give an indication which is equiv- 
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alent to the reading of the dial. 
Through the agency of a rubber platen 
and copying ribbon this reading is 
printed on a paper tape. When this 
rubber platen is actuated by an elec- 
trie solenoid whose circuit is closed at 
regularly recurring intervals by means 
of a contact-making clock, there is ob- 
tained a paper tape which has printed 
upon it a reading equivalent to the 
reading of the watt-hour meter at each 
interval. 

The type 3 printometer, an illustra- 
tion of which is shown herewith, has 
been developed particularly to meet 
the special requirements of an instru- 
ment for obtaining the maximum de- 
mand. This instrument will print 
upon the paper tape the time of 
record and the consumption of the 
watt-hour meter for any desired inter- 
val preceding the time of record. 

The type S C attachment is a sum- 
mation or additive reading printo- 
meter. The type wheels are always 
advanced by the cyclometer magnet 
and are never moved by any other 
agency. Thus the consumption of any 
interval is added to that of all pre- 
ceding intervals and the sum printed 
opposite the time of record. In order 
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to obtain the consumption for any in- 
terval it is necessary to subtract the 
reading as printed at the beginning 
and end of that particular interval. 
The base of the instrument is circu- 
lar in form, of east iron covered with 
highly polished black lacquer and ar- 
ranged with holding and terminal studs 
at the back for mounting and connec- 
tions. The mechanism is protected by 
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means of a crystal glass cover, which 
is rendered dust-proof through the 
agency of a felt ring arranged on the 
base. The cover is held in position by 
one stud and thumb nut at its center. 
The metal parts of the mechanism are 
plated with a special form of non-tar- 
nishing white nickel. Name plates and 
coils are finished in dead black. 

The contact-making clock is mount- 
ed on a base and protected by 4 glass 
cover, the base and cover being dupli- 
cates of those used with the printo- 
meter, making the two instruments ex- 
actly alike in outside dimensions and 
in the location of holding and terminal 
studs. 

The printometer is also made in a 
portable form, consisting of a carrying 
case and the printometer and contact 
clock within. This instrument has 
been developed to meet the demands 
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for a self-contained instrument for 
testing purposes. 

This instrument is manufactured by 
the Chicago Electric Meter Company, 
and is distributed by the Minerallac 
Electric Company, 112 West Adams 
Street, Chicago, Ill. The company has 
prepared bulletin No. 53, which gives 
very complete information respecting 
the electrical and mechanical charac- 
teristics of the printometer and ex- 
plaining in detail its manifold adapta- 
tions. 

, — e- — 
Convenient Means for Determining 
Flue-Gas Temperatures. 

At the basis of all scientific manage- 
ment are quantitative measurements, 
and one of the most notable develop- 
ments in modern steam-plant practice 
is the introduction of all kinds of me- 
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ters for weighing the coal, measuring 
the boiler-feed water, determining the 
flow of steam, sampling the gases of 
combustion, recording the temperature 
of the water entering the boiler, meas- 
uring and recording the draft in the 
ashpit and in the chimney and meas- 
uring the many other quantities that 


TEMPERATURE PENDANT. 


enable a steam-plant engineer to com- 
pare his plant intelligently with other 
plants of the same class and to deter- 
mine the magnitude of losses and the 
possibilities of improvement. 

In the operation of a steam boiler. 
one of the most important quantities 
is the temperature of the gases passing 
to the chimney, since, other things be- 
ing equivalent, this temperature is a dì- 
rect measure of the portion of the heat 
of the fuel which is wasted or not 
utilized. | 

Indicating and recording ther- 
mometers and pyrometers are some- 
times put in for measuring the temper- 
ature of flue gases. There is a demand, 
however, for cheap and efficient means 
of determining flue-gas temperatures 
which the Green Fuel Economizer Com- 
pany of Matteawan, N. Y., has met by 
devising the temperature pendant 
shown herewith. These pendants con- 
sist, as may be surmised, of fusible al- 
loys of the proper composition to indi- 
cate the desired temperatures. 

It is an interesting fact that the 
melting points of such metals were 
found to be too upcertain and evasive 
to be used as temperature tests. That 
is, it is difficult to tell the exact point 
at which the metal melts, since it does 
not change suddenly from a hard sohd 
to a liquid, as does water, but goes 
through an intermediate softening 
stage similar to iron and many other 
substances. The Green Fuel Econo- 
mizer Company, therefore, devised the 
expedient of using the tensile strength 
of the metal, instead of the melting 


point, as the true indication of tem- 
perature. 


In actual use the pendants are hung 
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upon a small hook made upon the end 
of a long wire, which is introduced into 
the flue so that the pendant will be at 
the desired point. The best way is to 
begin with the lowest temperature 
pendant and proceed until the one is 
found which will not fall off after five 
or ten minutes exposure. The tem- 
perature will then lie somewhere be- 
tween the temperature marked on the 
last pendant and the next to the last 
pendant used. In doing this, it is quite 
essential that several different points 
in the flue be tried. 
— Se 

New Cutler-Hammer Canopy Switches. 

The first canopy switches made by, 
the Cutler- Hammer Manufacturing 
Company of Milwaukee had split por- 
celain bodies. Since then the company 


No, 7155 SWITCH. 


No. 7151 SWITCH. 


has developed a fireproof and water- 
proof insulating material which is used 
for. the bodies of the new switches. 
This material can be molded with un- 
usual accuracy. It is tough and at the 
same time also insures permanent aline- 
ment of the operating parts. 

No. 7155 switch illustrated herewith 
is said to be entirely new in design. In 
this switch the push button is replaced 
by a threaded stem. The switch has 
been developed to be installed in the 
bottom shell of ceiling fixtures. The 
operation is by means of pushing and 
pulling the bottom knob of the fixture 
which is screwed onto the threaded 
stem of the switch. The appearance 
of the fixture is unchanged and wiring 
to a wall switch is eliminated. 

In the large twelve-story Lowr 
Building, just finished in St. Pau 
Minn., 1,500 of the new Cutler-Hamme ` 
canopy switches were installed. 
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Portland, Grey & Lewiston Railway 
Company’s Electric Locomotive. 

A’ Baldwin-Westinghouse electric lo- 
comotive was recently purchased by the 
Portland, Grey & Lewiston Railway 
Company. The locomotive is designat- 
ed by the Baldwin Company as one of 
Class 8 4/100, E 9. This classification 
indicates that there are eight wheels 
total and four motors per locomotive. 
E is a classification letter used by the 
Baldwin Works denoting the number 
of driving axles. One hundred stands 
for the horsepower of the motors, and 
the 9 means that it is the ninth loco- 
motive built of its class. 

Four No. 303 a Westinghouse motors 
with a gear ratio of 16 to 61 drive the 
locomotive and are controlled by a 
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tive. It has given perfect satisfaction 
and the maintenance cost has been low. 
The Portland, Grey & Lewiston loco- 
motive is equipped with hand brakes 
and also with Westinghouse straight 
and automatic air brakes, It has a pilot 
at each end and switching steps, and is 
equipped with M. C. B. automatic 
bumpers and couplers. The average 
number of cars to be handled in a train 
will be five, and the average weight of 
a loaded car will be 38 to 40 tons. The 
total length of the road is thirty-five 
miles. 
7 an Ors ee eae 
Speed Variation of Small Turbines. 
The Terry Steam Turbine Company 
reports some interesting results from 
tests made under government inspec- 


PORTLAND-LEWISTON 


INTERURBAN 


LOCOMOTIVE FOR PORTLAND, GREY & LEWISTON RAILWAY. 


Westinghouse HL control equipment. 
A feature of HL control that was one 
of the determining factors in its adop- 
tion for this application is the incor- 
poration of an ideal circuit-breaking 
device in the control equipment. The 
line switch performs the functions of a 
circuit-breaker. The switch is con- 
trolled by a relay which operates when- 
ever the current to the motors exceeds 
a predetermined value. 

There are several breaks in series 
and the arcing effect is distributed 
among them all providing an effective 
breaking distance of several inches. 
This control has proven very satisfac- 
tory on a number of locomotives. One 
of these is that operated by the Hobo- 
ken Shore Railroad which has had an 
HL control equipment in service for 
several years on a switching locomo- 


tion on its turbines, and perhaps the 
most interesting point of the same is 
found in the regulation that is ob- 
tained with its direct-connected gov- 
ernor that is on the end of the shaft. 
In the majority of small turbines the 
geared type of governor is used, but 
it is readily seen that the direct-con- 


nected governor is more sensitive and 


in close regulation leaves nothing to 
be desired. | 

On a turbo-blower set the speed-reg- 
ulation test showed a speed regulation 
as follows: 

No blower load, 2,490 revolutions 
per minute. 

Full load, thrown on momentarily, 
2,400 revolutions per minute. 

Full load, settled, 2,460 revolutions 


per minute. 
Thus it will be seen there was a mo- 


951 


mentary speed drop of 3.6 per cent and 
a settled drop of only 1.2 per cent. 

With the full load on the blower and 
the gate suddenly closed, the follow- 
ing results were obtained: a 

Full load, 2,460 revolutions per min- 
ute. 

No blower load, momentary, 2,575 
revolutions per minute. 

No blower load, settled, 2,490 revolu- 
tions per minute. 

This shows a momentary jump of 4.7 
per cent and a settled increase of 1.2 
per cent. 

The results with a five-kilowatt 
turbo-generator set for the United 
States torpedo-boat destroyer Fanning 
are given in the accompanying table. 
It will be seen that the settled speed 
variation under normal conditions was 
only 0.79 per cent, while the guarantee 
was 3.00 per cent. The water rates are 
in pounds per kilowatt-hour. 


TESTS OF 5-KILOWATT TERRY TURBO- 
GENERATING SET. 


Guar- Results 
anteed. of Test. 
Steam pressure in pounds per 
Square inch ..... ccc ccccc ene 187.6 
Quality 4c cae osaa rh a edicts 1.00 0.982 
Vacuum in inches............... 25-28 27. 
Revolutions per minute......... 3800 3820 
33.3-per-cent overload water rate __ 60.4 
33.3-per-cent overload water rate 
(corrected to saturated steam 
at 200 pounds).............6.. 78. 58.5 
Full-load water rate............ 60.6 
Full-load water rate (corrected 
to saturated steam at 200 
pounds) ...sessessesososssessoe 62. 58.8 
3% -load water rate (corrected)... 71. 60.6 
Half-load water rate (corrected) 81 66.35 
Maximum momentary speed var- 
iation in per cent (load thrown ead 
O) a 5 sense Sek are oe wae eden eas ; 
Settled speed variation—normal 
conditions .......... cece ccc eees 3.50 0.79 
Maximum jump in volts (load 
thrown off) .........cccccucees 18.75 5.6 
Maximum temperature  rise— 
Full load .....ssesaosesssees.. 40. 31 
Maximum temperature rise— 
33.3-per-eent overload ........ 60. 41 
Volts variation — compounding 
test oie 4s LoS eS a ea cere 2.5 2.4 
Overspeed trip—in per cent 
above normal ............eceee 10.0 5.94 
! b e 


Rockford Electric Show. 

In conjunction with the convention 
of the Illinois State Electric Association 
there was held in the Rockford Armory 
an electric show at which comprehen- 
sive exhibits were maintained by a 
number of manufacturers. The public 
was invited to attend during the after- 
noons and evenings, and, judging from 
the manner in which the invitation was 
accepted, the exhibition did much 
toward furthering the application of 
electricity in Rockford. 

The armory was attractively deco- 
rated with flags and buntings, and this 
scheme was carried out in each individ- 
ual booth. Are and high-eandle power 
Mazda lamps furnished the illumina- 
tion. All electrical wiring was done by 
the E. F. Prendergast Company, elec- 
trical contractors. 
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The Rockford Electric Company 
maintained an educational exhibit show- 
ing the operation of the excess indi- 
cator, the relative consumption of car- 
bon and tungsten-filament lamps and 


numerous household appliances. 


Atlas Railway Supply Company exhibited 
railjoints, braces and tie plates. The Com- 
pany was represented by G. M. Huber. 

Atwood Vacuum Cleaner Company of 
Rockford, showed in operation three dif- 
ferent types of electric vacuum-cleaning 
plants. The company was represented by 
J. T. Atwood and S. B. Atwood. 

Central Electric Company displayed a 
complete line of Okonite specialties; Pel- 
ouze heating apparatus, including irons and 
toasters: Pittsburgh high-voltage insula- 
tors: Fort Wayne switchboards and porta- 
ble instruments; Opalux shades; Columbia 
Mazda drawn-wire-type lamps; Maxolite re- 
flectors; Wasson reels and Central Electric 
time switches, knife switches, protective 
devices and vibrators. The company was 
represented by C. A. Felker and Louis Pri- 
vat. 

Continental Electric Company exhibited a 
full line of the products of the Campbell 
Electric Company, including time switches 
and low-voltage transformers; Crantz 
Manufacturing Company’s switchboards, 
switches, panel boards; and the Detroit 
Fuse & Manufacturing Company’s iron-clad 
switches and inclosed fuses. The company 
was represented by Samuel Faris. 

Crouse-Hinds Company showed condu- 
lets, panel boards, knife switches, arc and 
incandescent head lights, and miscellaneous 
railway material. The company was rep- 
resented by George A. Gray. 

The Dayton Moneyweight Scale Company 
exhibited two electrically lighted scales for 
retail merchants. 

The Dearborn Drug & Chemical Works 
maintained reception quarters for visitors 
and distributed literature bearing on its pro- 
ducts. 

The Electric Apliance Company showed a 
complete line of Sangamo meters, Adams- 
Bagnall ABolites and fans and A-W regula- 
tors. F. W. Greusel, H. M. Remington, W. 
R. Collins, C. G. Flatt, and F. J. Alderson 
were in attendance 

The Electric Service Supplies Company 
exhibited Adams-Bagnall ABolites, Jandus 
fans, Garton-Daniels lightning arresters, 
Crouse-Hinds headlights and railway sup- 
plies. Those in attendance were Fred H. 
Jamison and Thomas Hinkle, with C. W. 
Beach representing the Adams-Bagnall 
Electric Company. 

Fort Wayne Electric Works of the Gen- 
eral Electric Company exhibited lighting 
and bell-ringing transformers, compensarcs, 
polyphase and single-phase meters and a 
complete line of small power motors. The 
company was represented by A. J. Francis 
and L. A. Carr. 

General Electric Company exhibited a 
complete line of domestic appliances, in- 
cluding heating devices, cooking devices, 
fans, small motors and lamps. Those in at- 
tendance were W. H. Coleman, S. F. Dibble, 
Fred Benson, F. J. Shelton, J. A. Nicholson, 
J. D. A. Cross, J. C. Wilms, J. L. Buchanan, 
F. Constable, J, Stephens. J. A. Andrews, E. 
P. Edwards and G. Hutchinson. 

The Holophane Company had on display 
various types of glass and steel reflectors, 
shades, fixtures and globes. The company 
was represented by J. W. Foster and B. B. 
Bownton. The Buckeye Electric Company’s 
lamps were used in this exhibit. F. arwin 
and D. H. Wyre represented this company. 

Judd Laundry Machine Company had on 
exhibition two electric washing machines of 
family size, Which were shown in operation. 
G. M. Judd and A. R. Goddard were in at- 
tendance. 

The H. W. Johns-Menville Company ex- 
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hibited J. M. Linolite system of illumina- 
tion, this being demonstrated in a show 
window borrowed from one of the local de- 
partment stores containing goods of various 
colors: Noare fuse, service and subway 
boxes, Noarc inclosed fuses for all voltages 
up to and including 22,000; J. M. molded 
fiber conduit in all shapes; J. M. friction 
and rubber tape; electric heating pads; 
soldering paste; packings; roofings and 
miscellaneous asbestos material. H. M. 
Frantz, M. Clute and C. L. Johnson were in 
attendance. 

Machado & Roller exhibited a complete 
line of Roller-Smith circuit-breakers and 
instruments, and Columbia meters of the 
alternating-current and direct-current rotat- 
ing standard types. The company was rep- 
resented by William H. Sinks and Elmer E. 
Johnson. 

Minerallac Electric Company had on ex- 
hibition Printometers; maxicators; high- 
tension insulating compounds and tapes, ca- 
ble hangers, voltmeter switches and cable- 
testing sets. The company was represent- 
ed by H. S. Sines and C. C. Lovejoy. 

Westinghouse Electric & Manufacturing 
Company showed a full line of heating and 
cooking appliances, fan motors, sewing-ma- 
chine motors, small power motors; a full 
line of lamps from the five-watt, wire-type 
tungsten sign lamp to the 500-watt size; 
portable testing instruments; wattmeters; 
graphic recording instruments; mercury 
rectifiers for battery charging; a new 
single-phase motor; and a new steel frame 
interpole direct-current motor. Those in 
attendance were W. R. Pinckard, R. H. 
Moore, Arthur J. Cale, J. W. Bush, C. L 
Weaver, W. J. Kyle, F. O. Creager, F. E. 
Servis, C. A. Wood, Stephen Gardner, W. 
B. Miser, J. B. Stewart. and W. A. Thomas. 

t 


The Sperry Gyroscope Compass. 

The development of the gyroscopic 
compass so that it has reached the 
stage of commercial practicability 
gives promise of a remarkable step in 
advance in securing an accurate and 
reliable compass, that will enable 
courses to be steered with precision 
and bearings taken accurately while 
ship is swinging, as well as when she 
is on her course, and will permit these 
bearings to be immediately plotted, 
without loss of time or opportunity 
for misapplying corrections. 

The principle of the gyroscopic com- 
pass is as follows. A gyroscopic set 
rotating and freely suspended will 
eventually take a steady position of 
equilibrium with its axis parallel to the 
axis of the earth, and its direction of 
rotation the same as that of the earth. 
This can be shown by taking a small 
toy gyroscope and, while it is spinning, 
moving it in a cireular path. The axis 
of the gyroseope will take a position 
in the meridian with reference to the 
circular path in which it is moved, and 
if the motion is reversed it will im- 
mediately tumble and thus make its 
direction of rotation that of the move- 
ment to which it is subjected. A gyro- 
scope once in the meridian will resist 
any foree tending to move it out of this 
position, the resistance increasing with 
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the size of the gyro and the speed of 
the revolution. Thus any gyroscope 
of sufficient size and speed of revolu- 
tion might be used as a compass. The 
larger the gyroscope and the greater 
its speed of revolution, the more direc- 
tive force will such a gyroscope possess. 

The apparatus consists of a master 
compass, repeating compasses, the mo- 
tor-generator and switchboard. The 
gyroscope is driven by an alternating- 
current motor which is included in the 
gyroscope case. This gyroscope is well 
protected by its case and is suspended 
hy a piece of pianoforte wire. The 
gyroscope is operated at a speed of 
8000 revolutions per minute. It carries 
a pointer and contact-maker which 
moves over a contact circle; and as the 
heading changes, the contact circle 
moves over this pointer and contact- 
maker and this brings into operation 
the azimuth motor, which brings the 
compass around to correspond to the 
position of the gyroscope. It is really 
only an electric follow-up gear. 

The contact circle, compass circle, 
ete., are carried in gimbel rings, and 
the apparatus 18 suspended by springs 
from some part of the ship’s structure. 
The only force exerted by the gyro- 
scope is to move the contact-maker, 
and this force is practically nil, and 
there is thus no tendency for the com- 
pass to lag, and the compass is sensi- 
tive to even very small changes in 
heading. There is a correction made 
for the speed of the vessel. This cor- 
rection is very small and only amounts 
to about two degrees for a difference 
of thirty knots. The speed correction 
is made by means of a cam which 
slightly changes the position of the 
compass cirele. The adjustment 18 
made by moving a pointer over a dial. 

The heading by master compass 18 
communicated to the repeating com- 
passes by an electric apparatus; the 
connection being made at the edge of 
the compass circle, and it is ‘put into 
operation as the heading changes. The 
exact heading of the master compass 
is by this apparatus given to the eom- 
pass card of the repeater compass. Re- 
peating compasses are connected by 
means of a two-wire cable, and as 
many repeating compasses as may be 
deemed desirable can be connected. 

For furnishing the current for the 
motor and alternator, there is a moto” 
generator set, mouuted on a commen 
base, and this with a small switchboard 
completes the apparatus. 


November 4, 1911 


COMMISSION NEWS FROM NEW YORK. 


(Special Oorrespondence. ) 


At a hearing before the Public Service Commission, First Dis- 
trict, October 23, on the complaint of George Stadtlander and others 
against the New York Edison Company, on the rates charged for 
electricity in Manhattan and the Bronx, five bodies of stationary en- 
gineers appeared to verify the complaint that the rates charged by 
the Edison Company were discriminatory, in that many large con- 
cerns were given rates far below the cost of production of the cur- 
rent, in order to cut out smaller producers. Henry J. Hemmens, 
counsel for the Edison Company, contended that twenty-two of the 
original complainants were not on the books of the company as con- 
sumers of electricity. The hearing was adjourned until November 
1, when further evidence was produced. 

The resolution submitted to the Public Service Commission, 
First District, by Commissioner Cram, granting the application of 
the Dry Dock, East Broadway & Battery Railroad Company, Fred- 
erick W. Whitridge, receiver, for authority to use storage battery 
cars on its various lines, was taken up and after some discussion 
action was deferred indefinitely by the Commission. 

A summary of the sales of tickets in the subway for the year 
ended June 30, 1911, prepared by Dr. A. F. Weber, chief statistician 
of the Public Service Commission, has been given out. The total 
sales for the year were 276,704,796, an increase over the previous 
year of 7,742,681. The increase was marked in The Bronx, and also 
in Brooklyn, but many of the stations in Manhattan showed an ac- 
tual decrease. The average daily sale throughout the year, 
counting Sunday as only half a day, was 813,837, against 791,065 the 
year before, and 701,265 for the year ended June 30, 1909. 

E. G. Connette, transportation engineer of the Public Service 
Commission, said at the final hearing on the proposed increase of 
elevated trains from seven to eight cars during the rush hours 
that in his opinion the cost to the Interborough Company, exclusive 
of damages to property owners for lengthened stations and the bur- 
den of increased equipment, would be $2,000,000. In this he took 
issue with Frank Hedley, vice-president and general manager of the 
Interborough, who had testified that the cost would be $10,000,000, 
and had declared that he would not assume responsibility for operat- 
ing eight-car trains without reinforcement of the elevated structures. 
The main expense, according to Mr. Connette, would be the strength- 
ening of draw-bars and couplings. which he put at $1,260,000, 
and he estimated that it would cost another $250,000 to lengthen 
and widen the stations. 

The Public Service Commission for the Second District has or- 
dered all operating electrical corporations within its jurisdiction to 
file information as to the electric meters which measure their output 
of electric energy. The information includes an estimate of the 
connected load of each company in kilowatts and of the total gen- 
erating capacity of the various plants. The purpose of this order 
is to ascertain how completely the electrical companies are equipped 
with respect to instruments for measuring their power output. 

At Mineola on Friday the complaint of patrons of the Nassau 
Light & Power Company as to the rates charged for electricity for 


lighting purposes was heard. 


LIGHTING AND POWER. 
(Special Correspondence.) 

GLENCOE, IOWA.—The installation of boulevard electric lights 
is being agitated. G: 

SULTANA, WASH.—An electric light system for the town is 
now being installed. 

EUGENE, ORE.—The City Council has authorized the sale of 
$25,000 electric light bonds. 

POCAHONTAS, IOWA.—Bonds for the installation of electric 
lights have been approved by the buyers. C. 

STILLWELL, OKLA.—The electric light and water plant has 
been completed. Service is very satisfactory. 

CLARION, IOWA.—The Council let the contract for the instal- 
lation of thirty-one electroliers in the town. G 

PHILIP, S. D—F. E. Morrison will equip his power plant with 
a view to supplying the town with electric light. C. 

MENDON, MICH.—This town has made arrangements to pur- 
chase power from the new municipal dam at Sturgis. 

PILOT MOUNT, IOWA.—It has been voted to grant a franchise 


for the installation of an electric light and power plant. C. 
FOND DU LAC. WIS.—The Central Construction Company has 
the contract to install fourteen ornamental cluster lights. C. 


FULLERTON, CAL.—The city has signed a five-year contract 


Q Gurrent Electrical News Q 


953 


with the Southern California Edison Company for an improved 
street lighting system, which will be installed at once. 

HARLINGER, TEX.—This city has voted 932,000 of light, 
water and street-improvement bonds. 

LIVERMORE, CAL.—The Livermore Water & Power Company 
is preparing to extend its electric lines to Sunol from Pleasanton. 

COLTON, CAL.—The Southern California Edison Company has 
been awarded the contract for a street lighting system for this 
city. 

ALHAMBRA, CAL.—The Board of Trustees is planning for the 
installation of an ornamental street-lighting system, with concrete 
posts. A. 

PROSSER, WASH.—The Pacific Power & Light Company has 
applied for a fifty-year franchise for a transmission line within the 
county. 

MIAMI, ARIZ.—The Miami Electric & Power Company has been 
incorporated with a capital of $500,000 by C. W., R. S., and L. D. 
Van Dyke. A. 

COLUMBUS JUNCTION, IOWA.—E. N. Miller, of Greeley, Colo., 
and R. D. Parks, of Kansas City, have plans for the installation 
of electric lights. C. 

TROPICO, CAL.—The Glendale Light & Power Company bas 
submitted to the Board of Trustees a proposition for a street light- 
ing system for this town. 

VISALIA, CAL.—Application has been made to the Board of 
Supervisors for a thirty-year franchise for a transmission line on 
the public highways of this county. 

BOUTON, IOWA.—The Opera House & Power Company has 
authorized the purchase of machinery for the electric light plant, 
including a nine-kilowatt dynamo. C. 

SAN JOSE, CAL.—The Sierra & San Francisco Power Company 
has asked permission of the Common Council to install wires for 
will install a hydroelectric power house. 

LOS ANGELES, CAL.—The Sunset Beach Gas & Electric Com- 
pany has been incorporated by C. W. Gower, F. W. Norman and 
H. Pierce, with capital stock of $25,000. 

BRIGHTON, IOWA.—L. Whitney, of Mount Pleasant, and L. J. 
Highland, of Burlington, have secured the Brighton mill dam and 
will install a hydroelectric power house. C. 

NOGALES, MEX.—C. W. Phillips and associates will install 
a hydroelectric plant near their Penn-Sonora gold mines near 
Nogales and will put in other machinery. D. 

UNION CITY, MICH.—The old arc lighting here has now been 
supplemented by the use of Tungsten lamps. Several thousand 
dollars has been invested in new electrical machinery. 

MIDLAND, TEX.—The City Council has contracted with the 
Midland Light Company for the installation of a number of addi- 
tional lights. The plant of the company will be improved. D. 

STOCKTON, CAL.—The Sierra & San Francisco Power Com- 
pany has entered the local field and proposes to spend about $200,- 
000 in Stockton. An auxiliary plant will be built in this city. 

KENEDY, TEX.—The Kenedy Light & Power Company is in- 
stalling an electric light plant here. The plant will be so arranged 
that its capacity may be easily increased when the demand becomes 
larger. D. 

BEDFORD, IOWA. —The contract has been let to the Lee Elec- 
tric Company, of Clarinda, Iowa, to supply the city with electric 
light. An extension of fitteen miles from New Market will be con- 
structed. 

LOS ANGELES, CAL.—The Los Angeles Brass Manufacturing 
Company has been awarded the contract for the 171 ornamental 
bronze lighting posts to be used on South Orange Avenue, Pasa- 
dena, Cal. 

EUREKA, CAL.—The Minor Mill Lumber Company, which has 
owned and operated the Blue Lake Light & Power plant for a 
number of years, has sold this plant to the Western States Gas & 
Electric Company. 

MULDROW, OKLA 
hid of F. R. Stone, of Lima, O., 
plant and water works. The cost will be $26,760. 
already been voted. 

EVANSVILLE, IND.—The Central Gas & Power Company was 
recently incorporated with a capital stock of $10,000 to distribute 
electrical energy. The incorporators are P. J. Scheller, Henry 
Dannettell and H. J. Peckinpaugh. 

SIERRA CITY, CAL.—The Sierra Buttes Mines Company plans 


A.—The Joard of Trustees has accepted the 
to install a municipal electric light 
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for the erection of two hydroelectric power plants for mine opera- 
tion, on the Sardine series of lakes in this district. The total ca- 
pacity will be about 20,000 horsepower. 


LIBBY, MONT.—Work will be started at once on the construc- 
tion of a power plant at Yakt Falls, twenty miles northwest of 
here, to develop 3,400 horsepower. C. 


RED LAKE FALLS, MINN.—The United States geological sur- 
vey has completed the survey of Red Lake River, with a view to the 
construction of dams to maintain an even flow in that river. Joseph 
Perrault, city clerk, will receive proposals up to 8:30 p. m. Novem- 
ber 9 for granting an electric light and power franchise. C. 


THE DALLES, ORE.—The Pacific Power & Light Company 
will build a new transmission line between The Dales and Wallula, 
a distance of about one hundred and thirty miles. The line will 
carry a voltage of 66,000 volts, and is estimated to cost $400,000. A.- 


STOCKTON, CAL.—The San Francisco & Sierra Power Com- 
pany has been granted a franchise along the county roads from 
Menteca to Stockton and the company announces that within sixty 
days electricity will be furnished to consumers in that section. 


KOKOMO, IND.—The stockholders of the Kokomo Electric 
Company have increased the capital stock from $25,000 to $150,000. 
Chas. T. Byrne is president and J. P. Grace secretary. The increased 


capital is made necessary to enlarge the plant and the company’s 
business. S. 


INDIANAPOLIS, IND.—The Central Indiana Water, Light, Heat 
& Power Company, of Francesville, has been incorporated with a 
capital stock of $125,000 to supply Francesville and nearby cities 
and towns. The directors are E. A. Rossiter, Hazel Keenon, Edward 
Smalley, Charles Lohrer and A. J. Cooper. 


MOUNTAIN HOME, IDAHO.—Smith, Kerry & Chace Company, 
Portland, has commenced the erection of a 14,000-horsepower hy- 
droelectric power plant on the Snake River, near Mountainhome. 
A transmission and distributing system will be installed for a dis- 
tance of about sixty miles, for pumping operations. A. 


FT. WAYNE, IND.—The Kehoe Light & Power Company has 
filed articles of incorporation with a capital stock of $100,000. This 
public service corporation proposes to furnish light, heat and power 
to the inhabitants of Ft. Wayne and vicinity. The directors are: 
T. J. Kehoe, C. M. Neizer, C. M. Riedel and T. R. J. Wolf. S. 


ANDERSON, S. C.—The Savannah River Power Company, cap- 
italized at $1,000,000 and owning the Gregg Shoals & Cherokee Falls 
Power Plant, has been purchased by the Georgia Railway & Power 
Company of Atlanta. The Gregg plant now furnishes lighting for 


the cities of Abbeville and Greenwood, and operates several cotton 
mills. 


FRANCISVILLE, IND.—The Central Indiana Water, Light, 
Heat & Power Company, recently incorporated with a capital stock 
of $125,000, is in the market for material, machinery and expert 
labor to construct and equip a public service plant to furnish water, 


light, heat and power to this and nearby towns and cities. Edgar 
A. Rossiter is president. 


SOUTH BEND, IND.—The School Board of South Bend naa 
decided to install an electric generating plant in the new $300,000 
high school building now in course of erection. The board is now 
asking for rates for the installation of such plant since it is an 
entirely separate matter from the original contract. George Knob- 
lock is president of the Board. 


MARTINSVILLE, IND.—The Street Lighting Committee had 
rejected all bids on the proposed new lighting plant and decided to 
go into the market and purchase materials direct. The committee 
is of the opinion that by so doing they will save enough to buy an 
alternating-current generator to run the decorative lights in case 
they should put them in. They will also purchase ornamental posts 
and lamps. 

FREMONT, O.—A resolution has been passed by the City Coun- 
cil authorizing the service director to receive bids for the new 
electric lighting contracts for the city involving an expenditure of 
about $150,000 and to run for ten years. The bids will be opened 
on November 21. The contracts formerly held by the Fremont 
Yaryan Company has expired and plans and specifications for the 


new contracts were prepared by Mr. Froehlich, a Toledo electrical 
expert. H. 


PHOENIX. ARIZ.—The Salt River Valley Water Users’ Asso- 
ciation has awarded a contract to the Olsen-Graf Company, at $22,- 
992. for the erection of powerhouse No. 2, on the South Consolidated 
Canal. Contracts have also been awarded as follows: Wagner 
Electrice Company, transformers; Allis-Chalmers Company, air com- 
pressor; Minneapolis Steel & Machinery Company 


. double gates, and 
other iron work; Arizona Electric Company. wire, conduit, electric 
appliances. 


A. 
MINNEAPOLIS, MINN.—Preliminary work has been started on 


the power dam of the Great Northern Development Company at 
Coon Creek, ten miles up the Mississippi River from Minneapolis. 
Contracts for grading an embankment on the east side of the river 
have been let and C. C. Cokefair, of Duluth, president of the com- 
pany, states that the dam will be completed within twelve months 
and that the company can develop 15,000 horsepower at the Coon 
Creek property. 


ALVIN, TEX.—The Alvin Water, Light & Ice Company and 
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the Alvin Ice, Light & Power Company, two separate operating 
companies, have been consolidated under the name of the Alvin 
Electric Company. A charter for a new company with a capital of 
$40,000 has been been applied for. The directors elected for the 
first year are J. A. Cook, M. S. French, P. H. Monaker, C. Z. Sed- 
wick, W. R. Stockwell, W. C. Hunt and S. O. Smith The officers 
will be elected at a later meeting of the directors. 

SAN BERNARDINO, CAL.—A trust deed has been filed in the 
County Recorder’s office here by the Southern Sierras Power Com- 
pany conveying to the International Trust Company the property 
of the power company to secure an issue of first mortgage bonds 
to the amount of $5,000,000. The company has let a contract to 
the C. C. More Company of San Francisco, for the erection of the 
company’s central power plant at this place. A contract has also 
been let in Los Angeles for the construction of about sixty miles 


of power line in San Bernardino and Riverside Counties to be com- 
pleted in ninety days. 


WATERVILLE, ME.—The transfer of the Waterville & Fair- 
feld Railway & Light Company to the Central Maine Power Com- 
pany is announced. The property involved includes the Waterville 
& Fairfield, Waterville & Oakland electric roads, several power 
stations, valuable water power rights and the general lighting and 
power business in this city and vicinity. The purchase gives 
the Central Maine Company 8,000 hydraulic horsepower and 5,000 
steam horsepower and the control of the electrical business of 
Central Maine from Bingham to Richmond on the Kennebec River 
and of the water supply of the Belgrade Lakes system. The two 
companies have been competitors in this section for several years. 

SAN ANTONIO, TEX.—The Medina Irrigation Company, which 
is constructing a dam and irrigation system near here at a cost 
of about $6,000,000, will also erect large cotton mills and oil mills 
and other industrial plants which will utilize the products that are 
to be grown upon the land that is to be reclaimed. The main dam 
will be 170 feet high, 107 feet thick at the base, about 50 feet wide 
at the top and 1,500 feet long. Below this main dam there will 
be constructed a second reservoir to be created by the building 
of another dam 40 feet high and about 1,000 feet long. The plans 
for the hydroelectric plant that is to be installed and eperated in 
connection with this irrigation system are being prepared. The 
construction of an electric interurban railway to run from San 
Antonio through the irrigated property and intermediate towns 
will be started in a short time, it is stated. The Medina Irrigation 
Company is one of the several projects of Dr. F. S. Pearson, of 


New York. 
ELECTRIC RAILWAYS. 
(Special Correspondence.) 


GRISWOLD, IOWA.—The contract has been let to J. W. Daily 
to build an electric line to Elliot. C. 


TRAIL, B. C.—The Canadian Pacific Railway is plunning to 
electrify its system from Trail to Rossland, B. C. 


COFFEYVILLE, KANS.—The Union Traction Company will 
build an extension from this point to Parsons, Kans. 


DEVILS LAKE, N. D.—The Stetler Investment Company has 


bought the Chautauqua electric railway, and will equip it for opera- 
tion. 


FERGUS FALLS, MINN.—S. O. Bridston, Nels Haagenson aiid 


U. A. Huss have petitioned the Council for a franchise to build a 
street car line. 


OMAHA, NEB.—The Omaha, Sioux City & Northern Railroad 
Company is planning the construction of an interurban lime to 
Dakota City. Neb. 

- WORTHINGTON, MINN.—G. E. Doyle, of East Chain, and H. 


W. Knight, of Chicago, promoters of the new electric line, have 
secured the right of way to Pilot Grove. 


FRESNO, CAL.—J. C. Forkner, and associates, plan for the 
construction of an electric railway from Fresno to the San Joaquin 
River, passing through the Bullard Tract. . 

ABERDEEN, WASH.—The Grays Harbor Railway & Light 
Company has been granted a franchise by the City Council, to make 
extensions in its local electric railway lines. A. 

PACIFIC GROVE, CAL.—The Monterey & Del Monte Heights 
Railway is to be completed at once, and cars will be running to 
Del Monte Heights by the middle of December. 

VIRGINIA, MINN.—FEarly next spring the Mesaba Railway 
Company expects to commence the construction of forty-four miles 
of electric railway, connecting Virginia with the range towns. C. 

WHITE SALMON, WASH.—Bertleson & Sons. Tacoma, contrac- 
tors, have submitted a bid to the Mt. Adams Electric Railway Com- 
pany to construct its proposed line from a point near the Columbia 
River to White Salmon, about two miles, for $42.000. 

VANCOUVER. B. C.—The Canadian Pacific Railway has ac- 
quired a power site on the Adams River, and is said to be planning 
for the erection of a large hydroelectric power plant. The com- 
pany will electrify a section of its system in this vicinity. A. 

ATLANTA, GA—A charter has been granted to the Georgia 
Railway & Power Company by Secretary of State Philip Cook. This 
is the company which, with a capitalization of $27,000,000, is to 
take over the Georgia Railway & Electric Company, of this city. 
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and all of the hydroelectric plants in the north and northeastern 
sections of the State. The charter is to run for 101 years. C. Ek 
mer Smith, of York, Pa., is to be president of the company. 

OAKLAND, CAL.—The Sacramento Short Line and the San 
Jose Short Line have been incorporated by B. M. Aikens, R. P. 
Henshall, Luther Elkins, G. M. Mordecai, N. Schmulowitz, R. vV. 
Whiting and F. L. Stewart, the former for $10,000,000, and the 
latter for $9,000,000. 

MONTEREY, MEX.—The Monterey Electric Tramways Com- 
pany is preparing to make important extensions of its system. One 
of its lines will be extended to the suburb of Gonzalitos. a distance 
of three miles. The other extensions will be run to new residence 
sections that are being opened up. D. 

GARY, INU.—Financial arrangements have been made which 
assure the early completion of the Gary-Hobart Electric Railway. 
and it is expected that cars will be running by January 1. The 
Gary Trust & Savings Bank has taken the bonds which will provide 
for sufficient finance to put the road in operation. S. 

TERRE HAUTE, IND.—The officials of the Terre Haute, In- 
dianapolis & Eastern Traction Company have let a contract to the 
Bedford Stone & Construction Company for the construction of a 
new traction and terminal station in this city. The building will 
be commodious and modern in every particular and will include 
an arcade running through the entire plan. D. H. Burnham & 
Company of Chicago are the architects. The structure will be 
erected on Wabash Avenue and will be known as the Terminal 
Place. S. 

TOLEDO, O.—A movement is on foot for the reorganization 
of the Toledo, Ann Arbor & Detroit, an electric line projected and 
partly built several years ago between Toledo and Ann Arbor, Mich. 
The company has met with many reverses, including a receivership, 
and work has been at a standstill for many months. More than 
$500,000 has already been expended on construction. The grading 
was about completed three years ago and nearly twenty miles of 
the track has been laid. It is announced that the work will now 
be completed within a few months. H. 

DALLAS, TEX.—The Board of Municipal Commissioners h 
granted the Dallas Southern Traction Company right of way for its 
proposed interurban electric line over Zang’s Boulevard from the 
southern limits of the city to a junction at Jefferson Street with the 
line of the Northern Texas Traction Company. The company has 
a contract with the latter company and the Rapid Transit Railway 
Company for the use of their Jefferson Street and Commerce Street 
tracks. This company is constructing interurban railway to Waxa- 
hachie. It is one of the projects of the Stone & Webster Engineer- 
ing Corporation. D. 


TELEPHONE AND TELEGRAPH. 


(Special Correspondence. ) 


PEQUOT, MINN.—The Pine River Telephone Company will 
build a joint line between Jenkins and Pequot. C. 

RIALTO, CAL.—The Home Telephone Company will build 
new exchange on Riverside Avenue. A. 

STEELE, N. D.—The County Board granted a franchise to the 
Farmers Telephone Company, of Dawson, to operate a ti 
line. . 
PIERZ, MINN.—John Stroming, of Swanville, has purchased the 
P. M. Blake private telephone line to Lastrup, and will extend it 
fifteen miles. C. 

SHELDON, N. D.—The Helendale Rural Telephone Company 
has been formed and will build a line from Leonard to the Power 
bridge. D. G. Radcliffe is secretary. C. 

REEDLEY, CAL.—T. M. Lane and Lucas Keyser will organize 
a co-operative telephone company at Reedley. The new organiza- 
tion will endeavor to purchase the present telephone system, or will 
install an entirely new system. A 

BAKERSFIELD, CAL.—The Lost Hills Telephone & Telegraph 
Company will make additions and improvements in its telephone 
system in the Lost Hills district. The work is estimated to cost 

25,000. Richard Hastings is manager. A. 

MISSOULA, MONT.—A. H. Stephen. V. H. Calhoun and F. C. 
Wilhelm incorporated the Flathead Independent Telephone Com- 
pany, capital $50,000, to construct telephone lines in Missoula, 
Ravalli, Sanders and Flathead Counties. 

RED BLUFF, CAL.—The Tehama County Telephone Company 
has acquired the Red Bluff-Paskenta Telephone Company. The sys- 
tem comprises a teritory of about fifty miles of lines, and will be 
added to the general exchange of the purchasing company. A. 

FOSTORIA. O.—The new telephone systems for dispatching 
trains on the Toledo & Ohio Central Railway has been com- 
pleted between Thurston and Bucyrus and is now in operation. It 
is expected that the lines will be completed and the system ready 
for use as far as this city within a few days. H. 

WOODBURN, ORE.—The Northwestern Long-Distance Tele- 
phone Company has taken over the local telephone system which 
Was formerly owned by Henry Chappelle. The company has also 
bought the United Telephone Company, which owns and operates 
an extensive system, including Canby, Aurora, Hubbard, Macksburg, 
Needy, Gervais and St. Paul, in addition to the lines in this city. 
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ELECTRICAL SECURITIES. . 

Proposals will be received at any time by Perry, Houston 
County, Ga., for $6,000 ten-year five per cent electric light bonds. 

There has been listed on the Philadelphia Stock Exchange $486,- 
000 additional first mortgage and collateral trust five per cent gold 
bonds of the Philadelphia Company. 

Subscription receipts of new Commonwealth Edison stock, 
amounting to $4,950.000, have been admitted to the unlisted depart- 
ment of the Chicago Stock Exchange. 

Stone & Webster offer at 93.5 (to yield about 6.4 per cent) $300,- 
000 six per cent cumulative preferred stock of the Galvston-Houston 
Electric Company. Proceeds will be used for extensions and im- 
provements to the property made necessary by increasing business. 

Boettcher, Porter & Company of Denver, are offering, at 105, 
Mountain States Telephone & Telegraph Company’s seven per cent 
stock. 

A special meeting of the stockholders of the Detroit Edison 
Company will be held on November 15 to vote upon proposal to in- 
crease the capital stock from $9,000.000 to $15,000,000. It is pro- 
posed to issue at an early date, $1,506,000 of the new stock which 
will be offered to stockholders, pro rata, for subscription at par. 
Directors will be authorized to issue the increased stock from time to 
time in such a manner as they may deem advisable. For the meet- 
ing books will close November 4 and reopen November 16. The ad- 
ditional capital will be used to provide funds for extensions and 
additions to the company’s plants and property. The present au- 
thorized capital stock of the company is $9,000,000, of which $6,000,- 
000 is outstanding and $3,000,000 is reserved against a like amount 
of outstanding convertible debenture bonds. Formal notice has 
been received by the New York Stock Exchange of the proposed 
increase by the Detroit Edison Company. 


DIVIDENDS. 


Cape Breton Electric Company, Limited, semiannua) dividend of 
$3.00 a share on preferred stock, payable November 1; also a divi- 
dend of $2.00 a share on the common, payable November 1. 

Detroit United Railway; regular quarterly dividend of one and 
one-quarter per cent payable December 1 to stock of record Novem- 
ber 15. 

Fort Worth (Texas) Power & Light) Company, an initial quar- 
terly dividend of one and three-quarters per cent on the cumulative 
preferred stock, payable November 1 to stockholders of record Oc- 
tober 20. 

Hartford Electric Light Company; quarterly dividend of two 
and one-half per cent, payable November 1. 

Tampa Electric Company; regular quarterly dividend of $2.00 
and $1.00 extra per share on the capital stock, payable November 16. 


CLOSING BID PRICES FOR ELECTRICAL SECURITIES IN THE LEADING EX- 
CHANGES AS COMPARED WITH THE PREVIOUS WEEKS. 


NEW YORK. 
Oct. 30. Oct. 30. 
Allis-Chalmers common |< é 44266404055. S5444 5 46 8495854598 Fes 2% 3 
Allis-Chalmers preferred ........... ccc cee cece eee erences 10 11 
Amalgamated COPPer 66 646444566465 ods MOAN eee DO RO EeS eS 52% 533 
American Tel. & Cable.......esssuasososessssecssssssoeseseo *74 *74 
American Tel. & Tél ..c5 saves asestaaetoe tou aepenee Seu 134 134% 
Brooklyn Rapid Transit ........ccccccc cece cece rennet ecsece 73% 74% 
General. Elëctrie vs15%. 508 545.060 So oa CWS s eh eee Ge bas eee wes 147% 150 
Interborough-Metropolitan common ............2 eee e eee eee 144% 145% 
Interborough-Metropolitan preferred ............0..0eeeees 4414 44 
Kings County Electric ......ssassesseessesoeseesessseseeses 129 129 
Mackay Companies (Postal Telegraph and Cables) common 84 86 
Mackay Companies (Postal Telegraph und Cables) preferred 72% 7256 
Manhattan Elevated ............ A ySSateh E ela 2 Ge ae 134 134 
New York & New Jersey Telephone............. 2c cece 103 103 
Pacifc Te & Telr sare eee ee ak os See See a es « EEG 43% 43 
LS: Steel common 35365 views Beko Os ee Pe eee we aS 52% 59% 
U: S.. Steel preferred . cec0bcs6 bes bos a Ge oes 1041% 109% 
Western Union 6.26 2054.a0ceeeias CX las 4 Reo Gehan snows TI 784 
Westinghouse COMMON i ised cee ee eds were ede Sees ecanes 63 64% 
Westinghouse preferred .. 26. c ccc cece cere bw en sean e dace *111 111 
*Last price quoted. 
BOSTON. 
; Oct. 30. Oct. 30. 
American Tel & Tel aoua EEE E 84 OE E 1337% 1345 
Edison Electric INuminating ......... 0... e cee cee eee eee eee 287 285 
Ceneral Plectrie 6255656650 reu Sa E E E T E 14714 150 
Massachusetts Electric COMMON ....sesssscosossossesseeseo 20% 203% 
Massachusetts Electric preferred .......ssessssesessssreeos 98 93 
New England Telephone ...ssessesosossoeresessersreriseso 143 145 
Western Tel. & Tel. COMMON.........0. 0 cc cere ewer e cece enes 26% 2654 
Western Tel. & Tel. preferred... 05.25. 00005 ec ek ese taaees 104% 105 
PHILADELPHIA. 
Oct. 30. Oct. 30. 
American: RailwWayS ~so.5s bs oo SRE Cs eS owes ey aa wee 3% 44 ; 
Electric Company of America. .20.062.5.445.0800er ete seen 4 11% 1134 
Electric Storage Battery COMMON 2... 6. eects 52 53 
Electrice Storage Battery preferred..... SEENE Bee Seite ts a a asl 52 53. 
Philadelphia Electric .. 0... cece cece eee eee eee eee eens 1614 167% 
Philadelphia Rapid Transit 0.0.0.0... eee ce eee ee eee ee eens 223 23 lg 
Philadelphia “Traction: .....esssoessssessonesssoseereterrestee R3 ta S33% 
Cnion Traction 2652524 resse AERE gee e EE Aaa eee ere ae aa aly 5U %% 
CHICAGO. 
Oct. 30. Oct. 30. 
Chicago Elevated COMMON . nee ce cee nee enter eet nteee JS 25 
Chiengo Elevated preferred ccc cece ee eee ete ee 93 90 
Chicago Railways, Series Visco cscenngus verges wae eads 53% 92 92 : 
Chicago Railways, Series 2.0.00... eee eee eee nee eens SUMS 3014 
Chicago SUDWAV cole reer ec wee te ence ee ett e tener eee neces En 
Chicago Telephone oo. ccc cece cee eee eee tenement een enee 121 121, 
Commonwealth Edison 2.0... ccc ee eee ee eee eee eee tee eens 129 12714 
National Carbon COMMON co.cc cee eee eee teen eee ete ees ve he 
t í 


National Carbon preferred 2.0.0... cee ec een ee eee eee eee 
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PERSONAL MENTION. 


ADDISON L. GARDNER has been appointed general attorney 
for the Chicago Elevated Railways Company. 


SAMUEL N. TAYLOR, formerly professor of electrical engi- 
neering in the University of Cincinnati, has been appointed pro- 
fessor of physics in Goucher College. Baltimore, Md. 


WILLIAM MARCONI has been at St. Johns, N. F., conducting 
experiments with the object of ascertaining the advisability of in- 


stalling a more powerful station on the spot where his first wireless 
telegraph tests were made. 


FRANK F. FOWLE, consulting engineer, Chicago, will present 
a paper on “Going Value” at the next joint meeting of the Chicago 
Section, Ameritan Institute of Electrical Engineers, and the Elec- 
trical Section, Western Society of Engineers. The meeting will be 
held in the rooms of the latter society in the Monadnock Block, 
Chicago, on the evening of November 22. 


W. H. BISENBEIS, for many years connected with the West- 
inghouse Electric & Manufacturing Company of Toronto, has sev- 
ered his connection with that company to go into business for him- 
self in Pittsburgh. Mr. Eisenbeis will long be remembered by engi- 
neers in and around Toronto as the secretary of the Toronto branch 
of the American Institute of Electrical Engineers to which he gave 
three years of energetic and helpful service. 


D. STERRETT PINDELL has been added to the staff of the en- 
gineering and construction firm of C. G. Young, 60 Wall Street, New 
York City. Mr. Pindell has had an unusually broad and valuable 
experience in a wide range of engineering, construction and opera- 
tion of public service utilities throughout the United States and 
Canada including steam and electric railways, electric lighting, 
hydroelectric power development, building construction, etc. His 


present activities will be especially in connection with examinations 
and reports. 


DAVID VAN ALSTYNE, vice-president of the Allis-Chalmers 
Company, and in charge of its manufacturing operations, will sever 
his connection with that company on November 15. He will move 
to New York City, where he will engage in professional work as an 
expert and consulting engineer. Mr. Van Alstyne came to the Allis- 
Chalmers Company from the vice-presidency of the American Loco- 
motive Company. He enjoys a high reputation in his profession 
and his resignation came as a surprise to his West Allis associates. 
C. E. Search, formerly Mr. Van Alstyne’s assistant, who has long 
been an official of the company, has been appointed works mana- 
ger of the Milwaukee plant to succeed Mr. Van Alstyne. 


S. B. WAY, chief electrical engineer of the Union Electric Light 
& Power Company, St. Louis, Mo., has been promoted to the position 
of assistant general manager of the Milwaukee Electric Railway 
& Light Company to have charge of the electric light and power and 
gas departments as well as the generating departments. He assumed 
his new duties on November 1. Mr. Way has been chief electrical 
engineer for the Union Electric Company and Imperial Company 
for the past thirteen years. Prior to that time he was erecting 
engineer for the Electric Storage Battery Company of Philadelphia. 
Before leaving for Milwaukee he was given a dinner by the heads 
of departments of the company. and a farewell banquet by the em- 
ployees of his department. Mr. Way has been prominent in St. 
Louis and will be greatly missed in electrical circles tnere. 


OBITUARY. 


GEORGE A. DEAL, manager in Providence, R. I., for Henry 
Clews & Company, New York bankers, died in Providence a short 
time ago. He was formerly manager of the Postal Telegraph Com- 
pany in Bridgeport, Conn., and Springfield, Mass. 


NEW INCORPORATIONS. 


NEW YORK, N. Y.—The Foreign Electrical Supply Company 
has been incorporated with a capital of $10,000 by Morton Stein, 
Daniel Stein and Clarence H. Griffith. 


NEW YORK, N. Y.—The Busch Storage Battery Company has 
been incorporated with a capital of $30,000 by Decker, Allen & 
Storm, Charles Busch, Louis Heering and Oscar E. Noetling. 


BUFFALO, N. ¥.—The Queen City Electric Automobile Com- 
pany was recently incorporated by Moses T. Day, A. C. Tonne 
and C. S. Chamberlain. The company has a capital of $50.000. 

TRENTON, N. J.—The Burtis Company has been incorporated 
with a capital of $125,000 to deal in electric fixtures. The incor- 
porators are J. Woolsey Burtis, ANeyne Burtis and Hervey S. Moore. 
all of Trenton. 


BRAZIL, IND.—The Mullen-Blackledge-Nellis Manufacturing 
Company announces that prepaartions are being made to install 
additional electrical and mechanical machinery to their plant to 
increase its capacity. 

NEW YORK, N. ¥.—The Electric Ad-Lite Company has been 
incorporated with a capital of $10.000 by William H. Schnitzer, 
Joseph G. Kanter, Benjamin F. Kanter and Frank V. 
The concern will manufacture electrical devices. 

KENTON, O.—The Kenton Appliance Company which will man- 
ufacture gas and electrical appliances has been incorporated with 
a capital stock of $10,000. The incorporators are Charles R. Price, 
J. A. Baird, Harry Steffen, W. C. Simmons and C. E. Willeke. 
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NEW PUBLICATIONS. 


STATISTICS OF AUSTRIAN CENTRAL STATIONS.—The 
Elektrotechnischer Verein, of Vienna, has published a volume with 
the title “Statistik der Elektrizitiitswerke in Osterreich,” which 
contains statistics of date July 1, 1911, of the central stations in 
Austria and Bosnia-Herzegovina. The total number of these is 
800. Full information is given of the place, the electrical installa- 
tion, the distribution system, the connected load, rates, capital, per- 


sonnel, etc. The volume conatins 108 pages and the price, bound, 
is $1.00. 


ELECTRICAL ACCIDENTS IN MINES.—The Bureau of Mines, 
Washington, D. C., has issued a circular entitled “Electrical Acci- 
dents in Mines, Their Causes and Prevention,” by H. H. Clark. This 
circular states the chief causes of electrical accidents in mines, 
points out briefly the precautions that should be taken to avoid ac- 
cidents, and gives directions for treating persons who have been 
shocked or burned. A list of “don'ts” for mine foremen, for elec- 


tricians and for miners are given. A copy of the circular should 
be in the hands of every miner. 


THE INVENTORS’ OUTLOOK.—In Washington, D. C., where 
patent interest of this country is centered—in fact directly across 
from the United States Patent Office—there have been started pub- 
lication offices of a magazine which will have the interest of the 
inventors at heart. As far as possible the contributors to the In- 
ventors’ Outlook will be inventors, many of whom are well-known 
writers. The journal will serve as a guide and helper to inventors 
and will assist in working out the common problems confronting 
them. It will act as an aid to manufacturers and will make 
strong efforts to secure better patent laws than are now in force. 
The first number will appear in November. 


TESTS OF NICKELSTEEL RIVETED JOINTS.—This publica- 
tion, by Arthur N. Talbot and Herbert F. Moore, has just been is- 
sued as Bulletin No. 49 of the Engineering Experiment Station of 
the University of Illinois. This bulletin describes tests of riveted 
joints of nickel-steel in tension and in alternated tension and com- 
pression. The slip of rivets and the strength of joints were deter- 
mined. From the tests, the general conclusion is drawn that in 
riveted joints, designed on the basis of ultimate strength, the use 
of nickel-steel may be of advantage; but that in riveted joints de- 
signed on the basis of frictional hold of rivets, while it may be 
advantageous to use nickel-steel for the plates, rivets of ordinary 
steel seem to resist slip as well as rivets of nickel-steel. 


LEGAL NOTES. 


DUTY TO INSPECT TEMPORARY WIRES.—The Supreme 
Court of Nevada says that it was not much impressed with the 
contention that a company was relieved of its legal duty to inspect 
certain wires because they were temporary. The court rather in: 
clines to the view that the fact of the wires being temporarily 
strung and not of a permanent nature, and possibly not placed with 
that care and foresight that they should have been, or would have 
been, had they been intended for permanent use and permanently 
placed, would require the company to a more strict and frequent 
accountability and inspection of the wires than otherwise, before 
sending an employe to work among the wires so temporarily strung, 
at the peril of life and limb. Again, the court says that it can 
see no error in submitting to the jury, as a matter of law, the duty 
of defendants, owning or controlling an electric wire dangerous to 
life and limb, of making an inspection as to the safety of such wire. 
It is both just and right that corporations and individuals dealing 
in the transmission or having control of wires conducting electricity 
should be compelled at all times to thoroughly and frequently in- 
spect the wires, to the end that they may at all times, in s0 far as 
it is within the reasonable power of man, render them safe and 
see that they are properly insulated and placed.—Cutler vs. Pitts- 
burg Silver Peak Gold Mining Company, 116 Pac. R. 418. 


SENDING CAR OUT WITH DEFECTIVE CONTROLLER.— 
Early in the morning a motorman was directed by the railway com» 
pany’s dispatcher to take a car, that had a controller on either end, 
from the barn over a route some seven miles in length. He ran 
the car several squares, to a point where the track connected with 
another track which he was to take. He then went to the other 
end of the car, and when he took hold of the contorller he received 
a slight electric shock. He informed the conductor of this, and 
was told by him to go on to a place where he could telephone 
for another car. As he went on, the condition of the controller 
became worse, and the shocks more severe. He was, however, able 
to manage the car without injury until he attempted to stop it to 
avoid colliding with another car on the same track. When he re 
versed the controller and applied the brake for that purpose. his 
arm was burned and he was made unconscious by the electric shock, 
and in the collision which resulted he was otherwise seriously iD: 
jured. There was evidence that the company’s cars were sent out 
withont inspection, and that the defect in the controller would have 
been discovered by inspection, In affirming a judgment in favor of 
the motorman, the Supreme Court of Pennsylvania says that the 
reasonanle inference was that the controller was defective when it 
left the barn. This made out a prima facie case of negligence on the 
part of the company. Whether the motorman was, under the circum. 
stances, negligent in continuing to run the car, was a question for 
the jury.—Smith vs. Chester Traction Company, 80 Atl R. 254. 
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INDUSTRIAL ITEMS. 


L'AIR ELECTRIQUE, Paris, France, has issued a folder il- 
lustrating a number of types of electric fans, ventilators, etc. A 
slip is attached on which is printed, in five languages, a request for 
agents in every country. 

THE LEEDS & NORTHRUP COMPANY, Philadelphia, Pa., re- 
cently mailed leaflets on the Leeds & Northrup power bridge, the 
Leeds & Northrup ohmmeter, and the Leeds & Northrup precision 
potentiometer for use with thermocouples. 

THE FEDERAL SIGN SYSTEM (ELECTRIC), Chicago, IN., 
describes street lighting in Logansport, Ind., in the October issue 
of the Federalist. A day and night view are given, together 
with a small illustration of the fixture which is used. 


ROTH BROTHERS & COMPANY, Chicago, Ill., manufacturer of 
motors and generators, has ready for distribution an attractive ‘‘Pic- 
ture Book,” containing over forty views of Roth motors applied to 
various machines. A brief description accompanies each illustra- 
tion. 

THE BELDEN MANUFACTURING COMPANY, Chicago, IN., 
lists its electrical wire, cable and cordage in a recent catalog No. 
5. The publication is a pocket size and is bound in cloth. The 
various types of cable, tapes, etc., are illustrated and the prices 
are given throughout. 

THE F. W. WAKEFIELD BRASS COMPANY, Vermilion, O., re- 
cently distributed a novel booklet describing its candle fixtures. 
These are prepared to burn real wax candles and are to be used asa 
supplement to electric lighting. The publication has been pre- 
pared for holiday trade. 

THE GOULD STORAGE BATTERY COMPANY, New York, 
N. Y., explains the economies of the storage battery car in Bulletin 
. No. 13 entitled “Storage Battery Cars.” The standard type of cars 
made by the company are described and the conditions under which 
they may be used profitably are stated. 

HORACE J. STEVENS, Houghton, Mich., publisher of the 
Copper Handbook, is making an unusual offer in regard to the 
sale of this book. To any one interested a copy will be mailed, 
prepaid on one week’s approval. After an inspection of the con- 
tents the purchaser can return the book or remit the price. 


THE BATES MACHINE COMPANY, Joliet, Ill., describes the 
Bates inertia valve gear in Bulletin No. 36, which has just been 
distributed. This gear, which is regularly attached to all Bates 
Corliss engines, has attracted considerable attention because of its 
positive, quiet operation and the absence of springs, hooks, etc. 

THE BEARDSLEE CHANDELIER MANUFACTURING COM- 
PANY, Chicago, Ill., has prepared a catalog of holiday suggestions, 
in which a number of very attractive art-glass shades are illus- 
trated. This publication has been issued as a preliminary to the 
holiday season and will be of great value as an aid to the selec- 
tion of suitable shades for gifts. 

H. W. JOHNS-MANVILLE, Cleveland, O., has given special 
attention to the covering of pipes in the September number of the 
J-M Packing Expert. A full-page illustration of the boiler room of 
Corrigan, McKinney & Company's furnace is included. All of the 
high-pressure lines in this installation are covered with J-M asbes- 
tos-sponge felted sectional pipe covering. 

PETTINGELL-ANDREWS COMPANY, Boston, Mass., illustrates 
in the October issue of Juice a number of portable lamps which are 
being produced to meet the holiday demand. These selections have 
been made from a new portable-lamp booklet which is now on the 
press, and which the company states shows the fastest selling port- 
able-lamp line that it has ever developed. 

W. M. MATTHEWS & BROTHER, St. Louis, Mo., are advertising 
Matthews’ O. K. sleet cutter by means of a series of post cards. 
Each of these illustrates the sleet cutter as attached to the trolley 
harp, calling attention to its low price and the ease with which it 
can be attached. The part bearing against the trolley wire is of 
soft copper and may be easily replaced when worn out. 

THE WESTERN ELECTRIC COMPANY recently received an 
order from the Raritan River Railroad Company for telephone se- 
lectors and associated telephone equipment to equip its line run- 
ning from South Amboy, N. J., to New Brunswick, N. J., with a 
branch off from Sayreville Junction to Sayreville, and another from 
Serviss Junction to Lyles. The dispatcher for these circuits will 
be located at South Amboy. 

THE PERLESS ELECTRIC COMPANY, Warren, O., makes a 
preliminary announcement of its 1912 motors, calling attention to 
the results attained in its twelve years of experience in motor 
manufacture, and the success of the Peerless alternating-current 
apparatus. The leaflet in which this announcement is made lists 
sixty-cycle constant-duty motors. Peerless type “W” bipolar motors 
are listed in a small booklet recently malied. 

THE OKONITE COMPANY. 253 Broadway, New York City, has 
published an attractive booklet entitled, “Economy in Joint Making, 
With Instructions.” It contains information which should be very 
much in demand just as this season of the year, as now is the time 
to make repairs in the way of insulating and protecting joints so 
that short circuits, with their accompanying troubles, may be 
‘avoided during the winter to come. Copies of the booklet can be 
secured on application to the Okonite Company. 
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THE ARCHBOLD-BRADY COMPANY, Syracuse, N. Y., has 
done a large amount of work in the past few years in the way of 
manufacturing steel structures for supporting and anchoring elec- 
tric transmission lines and overhead contact systems for electric 
railways. This work is described in a bulletin which has recently 
been distributed, the large number of illustrations shown therein 
conveying an excellent idea of the structures which have been in- 
stalled. A short description giving vital facts accompanies each 
illustration. 


JAMES G. BIDDLE, Philadelphia, Pa., has instituted in its new 
offices in the Boyertown Building a permanent exhibition of pre- 
cision testing instruments. These are primarily Siemens & Halske 
instruments although some made by Otto Wolff, Cambridge Scien- 
tific Instrument Company, Ruhstrat, Evershed & Vignoles and oth- 
er firms will be shown. This exhibit is described in a recent book- 
let. A booklet mailed at the same time gives a list of a number of 
typical “Megger” users. A pamphlet of representative commenda- 
tory letters has also been distributed. 


THE NATIONAL X-RAY REFLECTOR COMPANY, Chicago, 
Ill., has issued to its customers a set of catalogs, photographs and 
illustrated articles bound in an attractive flexible-cover binder. 
The photographic prints which are one of the most striking fea- 
tures of the set, show distinctive installations of the Curtis Eye 
Comfort system of indirect illumination, and are mounted on heavy 
paper. In connection with each is a short paragraph explaining 
some feature of the building lighted or its illumination. The pub- 
lications are fixed loosely in the binder so that additions or sub- 
stitutions may be made as required. 

THE WESTINGHOUSE ELECTRIC & MANUFACTURING 
COMPANY, Pittsburgh, Pa., has issued descriptive leaflet No. 2378, 
covering rotary converters for railway service. This is a four- 
page leaflet, nine and a half by eleven inches, and contains quite a 
number of illustrations describing the various parts of rotary con- 
verters, such as armature coils, spider, equalizer connections, col- 
lector rings, commutator brush riggings, etc. Under each picture 
is given a short description of the method of construction of the 
part illustrated. One page is devoted to pictures of the rotary 
converters completely assembled. 

THE UNITED STATES ELECTRIC COMPANY, New York, N. 
Y., recently received an order from the New York Central Railroad 
for 249 selector-box outfits which will be used in the extension of 
its system over twelve circuits. These selectors, like the others 
in service on that road, are the Gill bridging telephone selector and 
are arranged for ringing the signal bell with the main line battery. 
The Baltimore & Ohio Railroad, also an extensive user of Gill se- 
lective telephone-dispatching apparatus, has placed orders with the 
United States Electric Company for ninety-six box outfits, equally 
divided between train wire and message circuit equipment. The 
message circuit outfit has the intercommunicating features and is 
equipped for time transmission. The entire order is for the local 
battery type and in addition an existing circuit of twenty-seven 
main line bells is to be changed to the local battery type. The 
auxiliary apparatus in this order includes twenty-nine of the United 
States Electric Company’s new universal intercommunicating call- 
ing keys, 110 of the Company’s new jack-type test panels, sixty-nine 
blocking sets, thirty switching cabinets and a full equipment of 
dispatcher’s terminal apparatus or signaling sets, keys for switching 
the dispatcher’s telephone from the train to the message wire, and 
vacuum lightning arresters for protection of the apparatus. 


THE GENERAL ELECTRIC COMPANY, Schenectady, N. Y.. 
recently received from the Appalachian Power Company an order 
for hydroelectric machinery to be used in developments in Vir- 
ginia. This order covers apparatus for two generating stations 
and a transformer station, and includes: four 4,000-kilovolt-ampere, 
three-phase, waterwheel-driven generators, two 250-kilowatt exciters, 
three 2,300-kilovolt-ampere, three-phase, waterwheel-driven gener- 
ators, two 150-kilowatt exciters, four 6,000-kilovolt-ampere, three- 
phase, water-cooled transformers, one switchboard and lightning 
arrester equipment. Apparatus for several substations is as fol- 
lows: #nine 1,500-kilowatt, oil-cooled transformers, three 500-kilo- 
watt transformers, five motor-generator sets, switchboards. The 
above apparatus is for two of five waterpower developments which 
this company owns on the New River in Carrol, Gravson and 
Pulaski counties, Virginia. The power will be transmitted at 13,- 
200 volts to a transformer station about a mile from the generat- 
ing stations and will there be stepped up to 88,000 volts for trans- 
mission to the city of Bluefield and the Pocahontas coal regions, 
about forty-five miles distant. The transmission line will be in 
duplicate, one line going by way of Wytheville and the other by 
way of Pulaski. Power will also be distributed to other mines and 
cities in the surrounding country. 

DATES AHEAD. 


Association of Railway Electrical Engineers. 
tion, Hotel La Salle, Chicago, November 7-10. 

Alabama Light and Traction Association. 
November 14 and 15. 

Ohio Society of Mechanical, Electrical and Steam Engineers, 
Canton, O. November 17 and 18. 

Association of Railway Telegraph Superintendents. Joint meet- 
ing of eastern and western divisions, Chicago, Ill., November 23 
and 24. 


Annual conven- 


Montgomery, Ala., 
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Los Angeles Electrical Exposition. Los Angeles, Cal., Novem- 
ber 25-December 9. 

National Gas and Gasoline Engine Trades Association. Annual 
meeting, Hotel Hollenden, Cleveland, O., December 5-8. 


American Institute of Chemical Engineers. Annual meeting, 
Washington, D. C., December 20-22. : 
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National Electric Light Association. Next annual convention, 
Seattle, Wash., June 10-14, 1912. 


National Electrical Contractors’ Association. Annual meeting, 
Denver, Colo., July 17-20, 1912. 
The 1912 Boston Electric Show. 


Mechanics Building, Boston, 
Mass., September 28-October 26, 1912. 


RECORD OF ELECTRICAL PATENTS. 


Issued (United States Patent Office) October 24, 1911. 


1,006,483. SIGN. Joshua J. Jones, Pittsburgh, Pa. Filed June 23, 
1908. A channeled sign letter has its open face largely ob- 
scured by a shield leaving a light slot on each side. Incandes- 


cent lamps are mounted on the inside of the shield to illuminate 
the base and sides of the channel. 


1,006,494. ELECTRIC BATTERY. William Morrison, Chicago, Ill. 
Filed Aug. 11, 1902. A gravity bromine battery has a cell made 
of conducting material and a bed of granular carbon in the 


bottom of the cell and bromine in its free state within the por- 
ous mass. 


1,006,504. ALTERNATING-CURRENT SWITCH. Arthur Simon, 
Milwaukee, Wis., assignor to Cutler-Hammer Manufacturing 
Co., Milwaukee, Wis. Filed Feb. 21, 1907. Consists of an al- 
ternating-current magnet having a movable armature connected 
to a switch contact, the magnet being adapted to produce mag- 
netic fluxes of different phase, and having a frame for distrib- 
uting the fluxes symmetrically about a common axis in sub- 


stantially the same plane to cause the magnet to attract and 
hold the armature. 


1,006,522. CIRCUIT-BREAKER. Charles C. Badeau, Bethlehem, 
Pa., assignor to Roller-Smith Co., New York, N. Y. Filed Sept. 
18, 1906. Has a contact-making-and-breaking arm, a roller 
on the arm, a handle pivoted in a stationary support and hav- 
ing a roller which operates directly on the first roller and an 
adjustable stop, which is located in a fixed position relative 
to the centers of the rollers when the breaker is closed. 


1,006,532. PORTABLE MAGNETIC DRILL. August Casazza, Ho- 
boken, N. J. Filed Mar. 16, 1909. Renewed Mar. 24, 1911. Com- 
bined with a body portion having electro-magnets to hold it in 
position for drilling is an electric signal having its push-but- 
tons arranged at the outer ends of the magnet coils, mechan- 
ism for driving the drilling tool, a collar on the drilling tool, 
and hoisting and signaling means connected with the collar. 

1,006,536. WELDING MACHINE. George E. Dean, Albion, Mich., 
assignor to Union Steel Screen Co., Albion, Mich. Filed Apr. 21, 
1911. Combined with a traveling terminal member are pivoted 
contact members over which the terminal member is adapted 
to travel, and springs for yieldingly supporting the contact 
members in their work-disengaging positions. 

1,006,537. WELDING MACHINE. George E. Dean, Albion, Mich. 
Filed July 13, 1911. Includes means for connecting @ terminal 
member and a plunger bar to a source of electricity. 


1.006.540. INTERNAL-COMBUSTION PUMPING ENGINE. Charles 
Emmons, Everett, Wash., assignor of one-third to John Saw- 
bridge and one-third to Gustave S. Staly, North Yakima, Wash. 
Filed Oct. 10, 1910. Includes two electric ignition circuits which 


are alternately closed in two adjoining pump cylinders or 
drums. 


1,006,500. RHEOSTAT FOR ELECTRIC MOTORS. Julius T. Kal- 
weit and William H. Gaulke, Milwaukee, Wis., assignors to In- 
dependent Electric Manufacturing Co. Filed July 7, 1910. Re- 
lates to the construction of the contact pieces and the contact 
arm in a motor-starting rheostat. 


1.006.569. DEVICE FOR DRIVING ELECTRIC SECONDARY 
CLOCKS. Gustaf Oscar Larsson, Stockholm, Sweden, assignor 
to Aktiebolaget L. M. Ericsson & Co., Stockholm, Sweden. Filed 
Oct. 26, 1908. Includes a primary and several secondary clocks, 
a primary clock circuit and a secondary clock circuit, a con- 
denser in the latter and a contact operated by the primary clock 
to charge the condenser alternately positively and negatively, 
and simultaneously to discharge it through the secondary clock 
circuit. 

1,006,591. DEVICE FOR HOLDING RECEIVERS OF TELE. 
PHONES, Ernest L. Persons, Concord, N. H. Filed June 12, 
1911. The switch hook has a long vertical extension arm for 
holding the receiver to the ear. 

1,006.597. INSULATED RAIL JOINT. Edwards F. Schermerhorn, 
Brookivn, N. Y.. assignor to Rail Joint Co.. New York, N. Y. 
Filed May 26, 1911. Has head insulation for its leaving rail, 
corresponding metal fillers for the head of its receiving rail, 
and a base insulation for the rail flanges that extend the full 
length of the joint. 

1,006,608. COMBINED FIRE AND BURGLAR ALARM. James M. 
Walker, Quill Lake, Saskatchewan, Canada, Filed Oct. 22, 1910. 
A telephone magneto call bell is arranged to be operated by a 
spring which is restrained by a cord passing over pulleys on 


the walls of the room and connecting to the door and window 


latches. Burning of the cord or tampering with the latches 
releases the magneto call. 


1,006,612. ELECTROLYTIC METER. Ezechiel Weintraub, Lynn, 
Mass., assignor to General Electric Co. Filed Feb. 14, 1910. 
Comprises a vessel for the electrolyte, a container for a mer. 
cury anode depending from the upper part of the vessel, a 
reservoir for mercury conected to the container, and pneumatic 


means for driving mercury from the reservoir into the contain- 
er. 


1,006,615. CENTRAL-ENERGY TELEPHONE SYSTEM. Charles 
S. Winston, Chicago, Ill., assignor to Kellogg Switchboard & 
Supply Co., Chicago, Ill. Filed Mar. 10, 1906. Relates to an 
arrangement of line, cut-off and supervisory relays and signals. 


1,006,619. PROTECTION OF HIGH-TENSION DIRECT-CURRENT 
MOTORS IN SERIES. Thorsten von Zweigbergk, Southport, 
England, assignor to General Electric Co. Filed Mar. 28, 1910. 
Combined with a number of electric motors connected in series, 
is a circuit-breaker in series with the motors, and means where- 
by, when any one of the motors flashes over, the circuit-breaker 
is connected directly with the motor. | 

1,006,620. TUNGSTEN FURNACE. Axel Appelberg, Schenectady, 
N. Y., assignor to General Electric Co. Filed Oct. 16, 1908. In 
an electric furnace, the combination of a tubular tungsten heat- 
er, and means for maintaining a hydrogen atmosphere circu- 


lating in and about the heater while material to be heated is 
being introduced therein. 


1,006,631. SYSTEM OF ELECTRICAL DISTRIBUTION. William 
H. Clarke, Chicago, Ill. Filed July 1, 1907. A lamp regulator 
consists of a subdivided variable resistance whose sections 
are succeasively connected into or out of circuit by means of a 


series of electromagnetic switches governed by a controlling 
magnet. 


1,006,635 and 1,006,686. SPACE TELEPHONY. Lee de Forest, 
New York, N. Y., assignor to De Forest Radio Telephone Co. 
Filed July 8, 1907. The transmitting system consists of a trans- 
mitting antenna, a number of oscillation circuits having the 
same time period associated with and operating to produce 
electrical oscillations in the antenna, a number of transmit- 
ting devices arranged in circuit with the antenna at points 
having practically zero potential and operating to modify the 
oscillations in the antenna, and means common to all the trans- 
mitting devices for simultaneously controlling the same. 


1,006,651. ELECTRIC-LIGHT-SOCKET CAP. John H. Goss, Water- 
bury, Conn., assignor to Scovill Manufacturing Co., Waterbury, 
Conn. Filed Jan. 3, 1911. Has a thick, metal, upright circular 
flange which engages the hub and prevents its rotation. 

1,006,655. ELECTRIC RESISTANCE. Robert Charles Harris, 
Gatesnead, England, assignor to Clarke, Chapman & Co., Ltd.. 
Gateshead, England. Filed Feb. 18 1911. A resistance unit 
comprises a metal strip having perforations spaced throughout 
its length, and folded intermediate of the perforations so as to 
bring the latter into alignment, and a support extending 
through the perforations. 

1,006,657. VAPOR ELECTRIC DEVICE. Joseph L. R. Hayden. 
Schenectady, N. Y., assignor to General Electric Co. Filed 
April 16, 1907. A mercury-vapor rectifier has a condensing 
chamber communicating through a relatively small opening 
opposite the cathode with the space surrounding the electrodes 
and a metal shell inclosing a portion of the condensing cham- 
ber remote from the opening electrostatically to attract gases 
segregated within the envelope and means for maintaining the 
shell at a potential differing from the cathode . 


1,006,669. AUTOMATIC PLAYER FOR MUSICAL INSTRU- 
MENTS. Norman G. Meade, Wilkinsburg, Pa., assignor of 
one-half to John B. Comstock, Edgewood Park, Pa. Filed Mar. 
25, 1907. An electric motor drives both the rolls and an ex- 
haust air pump. Electroresponsive devices automatically re- 


verse the rolls, disconnect the pump from the motor and finally 
stop the latter. 


1,006.673. *COMMUTATOR OF DYNAMO-ELECTRIC MACHINES. 
Charles Algernon Parsons, Alexander Henry Law. and Joseph 
Pearce Stockbridge, Newcastle-upon-Tyne, England; said Law 
and Stockbridge assignors to said Parsons. Filed April 9. 
1910. Comprises longitudinally grooved conducting segments, 
insulation between the segments, a central sleeve, longitudinal 
projections on the sleeve engaging with each segment within 


November 4, 1911 


the grooves, and insulation and wedging means between the 
projections and segments. 

1,006,678. IGNITION SYSTEM. Henry J. Podles&k, Chicago, Ill. 
Filed Nov. 12, 1910. Includes a magneto, a make-and-break de- 
vice, a condenser and transformer whose secondary is con- 
nected to the spark plug. 

1,006,684. ELECTRICALLY OPERATED VIBRATOR. Harry Z. 
Sands, Cleveland, O., assignor to Royal Specialty Co., Cleve- 
land, O. Filed July 10, 1908. Combined with the applicator 
and its spindle is an eccentric operating connection between 
the spindle and motor shaft and a balancing weight attached 
to the end of the shaft next to the eccentric operating con- 
nection and adapted to neutralize the vibrations to the casing. 

1,006,697. ACID-PROOF ELECTRIC-BATTERY TERMINAL. Ken- 
neth Rawlings Smith, Totnes, England. Filed Feb. 15, 1907. 
Consists of a lead post externally threaded at its upper end, 
an internally threaded celluloid tube secured to the post with 
its upper end projecting above the top of the post, and a cellu- 
loid screwed plug fitting the interior of the celluloid tube and 
carrying the conducting wire axially therein. 

1,006,703. RELAY. Arthur L. Townsend, Washington, D. C., as- 
sigor of one-half to Albert A. Lohr, Washington, D. C. Filed 
March 23, 1911. Comprises a differential armature polarizing 
magnet including a slow-acting coil and a quick-acting coil con- 
nected in parallel in the line circuit. 

1,006,727. AUTOMATIC FLATIRON. Archibald S. Cubitt, Pitts- 
fleld, Mass., assignor to General Electric Co. Filed May 7, 1910. 
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1,006,522.—CIRCUIT-BREAKER. 


An electrically heated fiatiron has a switch for controlling 
the heating circuit biased to open position mechanism con- 
trolled by the hand of the operator in grasping the handle of 
the iron for closing the switch and thermostatically controlled 
means for locking the mechanism in closed-circuit position. 


1,006.729. ATTACHMENT FOR VAPOR LAMPS. Alexander 
Dempster, Schenectady, N. Y., assignor to General Electric Co. 
Filed Nov. 9, 1905. Renewed Apr. 4, 1908. Combined with a 
mercury-vapor lamp are means for shunting the lamp with a 
number of sustained arcs and for gradually increasing the length 
of the arcs, and a retarding means to govern the speed of this 
increase in length. 


1,006,731. RUNNING GEAR FOR ELECTRIC LOCOMOTIVES. 
George H. Downs, Portland, Oreg., assignor of one-half to Wil- 
liam E. Grace, Portland, Oreg. Filed Nov. 13, 1908. The main 
power equipment is mounted on a depressed floor in the mid- 
dle of the locomotive between the end trucks. Each truck 
comprises six driving wheels preceded by a small four-wheel 
bogie truck. 


1006,732. DRIVING MEANS OF ELECTRIC LOCOMOTIVES. 
George H. Downs, Portland, Oreg., assignor of one-half to Wil- 
liam E. Grace, Portland, Oreg. Filed Nov. 13, 1908. Prime 
movers drive electric generators that supply current to motors 
mounted on the driving trucks, the motors being connected to 
the driving axles by means of sprockets and sprocket chains. 


1,006,744. DYNAMO-ELECTRIC MACHINE. Valère Alfred Fynn, 
London, England, assignor to Wagner Electric Manufacturing 
Co., St. Louis, Mo. Filed May 26, 1910. Combined with a sta- 
tor provided with an exciting winding and a neutralizing wind- 
ing is a rotor having exciting brushes displaced from the axis 
of the exciting winding and in circuit with the winding, the 
brushes being connected to carry al] the current praducing the 
flux which threads the machine at right angles to the neutral- 
izing winding, and working brushes displaced from the exciting 
brushes and connected in series with the neutralizing winding. 


1,006,749. CONTROL MECHANISM. Harry Haudenschild, Toledo, 
O., assignor to F. Bissell Co., Toledo, O. Filed Jan. 20, 1908. 
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1,006.612.— ELECTROLYTIC 


959 


Comprises a spool, a resistance conductor wound about the 
spool, a rotary member within the spool, a traveling contact 
carried by the rotary member, co-operating stationary contacts 
within the spool, and a spring surrounding the axis of the rotary 
member and actuating it in one direction. 

1,006,751. ENGINE CONTROL. Harry Hertzberg and Maurice 
J. Wohl, New York., N. Y., assignors to Abbot A. Low, Horse- 
shoe, N. Y. Filed Dec. 2, 1909. The stroke of the valve in 
a reciprocating engine is varied by a motor-driven worm gear 
acting through an arm. As the speed of the engine varies, a 
switch-bar oscillating between two sets of contacts reverses 
the motor. Means are provided for adjusting the periods of 
contact between!the switch-bar and the speed-governed means 
to vary the limits of speed at which the stroke of the valve 
will be changed. 


1,006,756. ELECTRIC BRANDING DEVICE. James Andrew Jor- 
dan, Bangor, Ireland. Filed Feb. 25, 1911. The brand plate is 
screwed onto a metal body which is provided with handles for 
manipulating. The heating element is secured between the 
body and brand plate, being insulated from the body. 


1,006,766. LOCKING DEVICE FOR ARC-LAMP HANGERS. Clar- 
ence W. Mansur, Lynn, Mass., assignor to General Electric Co. 
Filed Mar. 5, 1910. A plunger provided with a shoulder is re- 
ceived in a casing and held in position by a ball which falls in 
position under the shoulder. Means are provided for alternately 
bringing the ball into engaging and disengaging positions by 
successive upward movements of the plunger. 
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METER. 1,006,898. —WATER-LEVEL ALARM. 


1.006.767. ELECTRIC HAIR-DRIER. Henry J. Mauger, Schenecta- 
dy, N. Y., assignor to General Electric Co. Field Jan. 19, 1910. 
Air set in motion by a small motor-driven fan is blown over an 
incandescent lamp set in its path and is thereby heated. 


1,006,786. SPACE TELEGRAPHY. George Samuel Piggott, Chi- 
cago, Ill., assignor of one-tenth to Roy D. Read, Chicago, Ill. 
Filed June 19, 1903. Consists of a static direct-current genera- 
tor, sparking terminals connected directly to the opposite poles 
of the generator and a signaling switch controlling the fow of 
current between the terminals. 

1,006,795. SPARK-GAP. James D. Robertson, Toledo, O., assign- 
or to Champion Spark Plug Co., Toledo, O. Filed Nov. 30, 1910. 
One end of a barrel of non-conductive material is closed. The 
other end is open and threaded. A fixed electrode is carried by 
the closed end of the barrel, a movable electrode extending 
from the inner end of a threaded plug screwed in the open end. 
The distance between electrodes is varied by turning the plug. 


1,006,802. AUTOMATIC CIRCUIT-CONTROLLER FOR ELEC- 
TRIC MOTORS. Simon Sparrow, St. Louis, Mo., assignor to 
Wagner Electric Manufacturing Co., St. Louis, Mo. Filed May 
27, 1909. A pair of wing-shaped weights surround a rotating 
shaft, these being pivoted to the shaft. A longitudinally mov- 
ing member provided with teeth and engaging with the weights 
is arranged at the side of the shaft. 

1,006,805. MERCURY-VAPOR DEVICE. Elihu Thomson, Swamp- 
scott, Mass., assignor to General Electric Co. Filed Jan. 21, 
1911. A hermetically sealed receptacle is filled with gas under 
pressure. Mercury is contained in an open ended refractory 
envelope in the receptacle. A piston which slides in the open 
ends of the envelope moves so as to break the continuity of the 
mercury body, striking an arc. 

1,006,824. ALARM-ACTUATING MECHANISM FOR INCUBA- 
TORS. Walter Martin Braly, Blackwell, Okla. Filed April 2, ` 
1910. A contact member controlled by a thermostat is moved 
as temperature varies, contact being made and signals given 
when certain temperature limits are exceeded. Means are sup- 
plied for holding the contact member yieldingly in € predeter- 


mined position. 
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‘1,006,833. TELEPHONE RECEIVER. William W. Dean, Elyria, 
O., assignor to Dean Electric Co., Elyria, O. Original appli- 
cation filed Oct. 8, 1908. Divided and this application filed Nov. 
1, 1909. The telephone receiver is made in two parts, a body 
portion and a cap, each being formed out of thin sheet mate- 
rial. As the material is too thin to allow the cutting of threads 
provision is made for upsetting the end of each part and then 
forming threads thereon. 

1,006,835. MAGNETIC SEPARATOR FOR ORES. James B. Ether- 
ington, Winthrop, Mass.. assignor to Campbell Magnetic Separat- 
ing Co. Filed Jan. 24, 1910. An inclined table supported by a 
frame receives the untreated ore. Separation is accomplished 


by a horse-shoe magnet pivotally mounted on the frame in such 
a way that the table is between the poles. 


1,006,836. PROCESS AND APPARATUS FOR ELECTROLYTIC 
RECOVERY OF WASTE LIQUOR. Frederick F. Farnham, Mc- 
Keesport, Pa., assignor to National Tube Co., Pittsburgh, Pa. 
Filed Aug. 11, 1911. Consists in part of treating solutions of 
sulfate of iron, by subjecting the solution to the action of an 
electric current passing from an anode through a diaphragm to 
a cathode, thereby depositing iron on the cathode and form- 
ing sulfuric acid at the anode, and passing the solution through 
the diaphragm and perforations in the anode. 

1,006,864. ELECTROTHERAPEUTIC APPARATUS. Mark G. Mc- 
Elhinney, Ottawa, Can. Filed March 15, 1910. Comprises a 
plate of dielectric material, condenser plates secured on both 
sides of the dielectric plate, electrical connections from one of 
the condenser plates to a suitable source of electric energy and 
an electric conductor held by a spring in proximity to the elec- 


trically connected condenser plate and electrically connected 
to a suitable source of electric energy. 


1,007,003.—ARC LAMP. 


1,006,884. ELECTRIC-LAMP SOCKET. Frank E. Seeley, Bridge- 
port, Conn., assignor to Bryant Electric Co., Bridgeport, Conn. 
Filed April 4, 1910. Comprises an insulating body with a switch 
chamber and with wire terminals and lamp terminals, two 
spaced contacts in each brarch of the circuit, in the switch 
chamber, a movable switch plate carrying contacts on its oppo- 
site faces, and a key spindle and a spring to actuate the switch 
plate to make and break the circuit at both spaced contacts 
on each branch. 

1,006,887. ELECTRIC RAT TRAP. Károly Stefán, West Phila- 
delphia, Pa. Filed July 24, 1911. As the rat steps upon a 
platform this is tilted, throwing the rat across the terminals 
of an electric circuit. 

1,006,898. WATER-LEVEL ALARM FOR BOILERS. Lewis Beebee, 
Saginaw, Mich. Filed April 15, 1910. Combines a steam-whis- 
tle alarm with an electric bell, both of which operate when the 
water level rises too high or exceeds a low-water limit. Both 
the electrical contact and the blowing of the whistle are 
effected through a pivoted member operated by an arm which 
carries a float. 

1,006,901. RAILWAY SIGNAL. Andrew H. Bernadou, Philadel- 
phia, Pa., assignor of one-half to Harry Grass, Philadelphia, 
Pa. Filed May 26, 1908. Each block forms a normally closed 
track circuit and each block is supplied with two pair of con- 
tacts, one controlling the signals of the block ahead and the 
other controlling the signals of the second block in advance. 
Two bells of different tone are carried by the train, these being 
actuated by the track contacts. 

1,006.910. ELECTRIC TRAP. Malcolm Cole, McKees Rocks, Pa. 
Filed March 14, 1911. The animal steps on a tiltable plate 
and is electrocuted when the lid tips and he is thrown between 
the two terminals of an electric circuit. - 

1,006,963. ROCKING CHAIR. Mike Lutenberger, Blocton, Ala. 


Filed April 21, 1911. An electric fan with a storage battery 
is placed in a housing under the seat of a rocking chair. 
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1,006,996. CIRCUIT-CLOSER FOR TROLLEY-SIGNALS. Winthrop 
M. Chapman, Needham, Mass., assignor to Electric-Railway 
Signal Co., Kittery, Me. Filed May 28, 1908. Comprises a 
terminal, a circuit-closing member for engaging the terminal, 
means for moving the member to break the circuit thus formed, 
a mechanical retarding device including an escapement wheel 
and a pallet permitting movement of the circuit-closing mem- 
ber, and acting to retard the movement of the member, thia 
retarding device having provision for limiting the period of 
time during which it acts to permit a quick break. 

1,007,008. ARC LAMP. John W. Kendrick, Franklin, Pa., assign- 
or of one-half to Ira Griffen, Franklin, Pa. Filed Feb. 17, 1910. 
Has rotatable disk-electrodes journaled in pivoted arms, rotat- 
able shafts for revolving the electrodes, the shafts being journ- 
aled in bearings attached to the arms, and driving-shafts fiex- 
ibly coupled to the rotatable shafts. The latter shafts may 
have, with the pivoted arms, a rising and falling movement, 
and the electrodes may be revolved. 

1,007,026. VAPOR-DIFFUSING DEVICE. Harry W. Forbes and 
Frederick Linick, Chicago, Ill. Filed Nov. 16, 1910. A contain- 
er with a dropper is attached to the front of an electric fan. 
The liquid falls into a foraminated receptacle through which 
the air is blown, carrying the vapor of the liquid with it. 

1,007,030. TELEPHONE TRANSMITTER. Albert A. Jahnke, Rich- 
mond, Cal., assignor to National Wireless Telephone & Tele- 
graph Co. Filed Nov. 18, 1910. Comprises a tubular conduit 
for conducting a fluid stream in the transmission circuit, a dia- 
phragm, and means connected with the diaphragm for varying 


a cross-sectional area of the conduit, substantially as de 
scribed. 


1,007,031. MICROPHONE TRANSMITTER. Albert A. Jahnke, 
Richmond, Cal., assignor to National Wireless Telephone & 
Telegraph Co. Filed Nov. 18, 1910. Serial No. 592,951. Car- 
bon granules are placed in the transmitter, a receptacle con- 
taining a volatile liquid being separated from the granules by 
a porous wall. There is also included a diaphragm for receiv- 
ing sound vibrations, and a connection between the diaphragm 
and one of the terminals, whereby the distance between the 
terminals is varied with the vibration of the diaphragm. Cir- 
culation of said liquid through the receptacle is maintained. 

1,007.086. TELEPHONE SYSTEM. Albion D. T. Libby, Elyria, 
O., assignor to Dean Electric Co., Elyria, O. Filed May 28, 
1909. Has means for signaling the called subscriber, means for 
retiring such signal when the subscriber responds, and a sec- 
ond means for actuating the signal when the trunk is discon- 
nected from the called line, the two signal actuating means 80 


related that the actuation of either will operate the signal 
when the other means is not operated. 


PATENTS THAT HAVE EXPIRED. 
Following is a list of the electrical patents (issued by the 
United States patent office) that expired October 30, 1911: 
528,184. ELECTRIC-ARC LAMP. Rudolph Segerdahl, Chicago, Ill. 
528,185. AUTOMATIC ELECTROMAGNET CUT-OUT. Lucius T. 
Stanley, Brooklyn, N. Y. 
528,183. ELECTRIC TRANSFORMER. Elihu Thomson, Lynn, 
Mass. 
528,189. THERMOSTAT. David W. Thompson, Chicago, Il. 
528.204. ARMATURE FOR DYNAMO-ELECTRIC MACHINES AND 
METHOD OF MAKING SAME. Thomas H. Hicks. Detroit. Mich. 
528,205. CONDUIT ELECTRIC RAILWAY. Julius L. Horning, St 
Louis, Mo. 


528,241. ELECTRIC LAMP SHADE. Edouard Vedovelli, Paris, 
France. 


528.245 and 528,246. ELECTRIC RAILWAY SIGNAL. Adoniram J. 
Wilson, Port Chester, N. Y. 

528,286. GALVANIC BATTERY. Martin M. Clarke, Chicago, Il. 

528,290. APPARATUS FOR MANUFACTURING CONDUIT SEC- 
TIONS. James F. Cummings, Detroit, Mich. 

528,291. UNDERGROUND CONDUIT. James F. Cummings, De 
troit, Mich. 


528,301. ART OF COATING ELECTRIC CONDUCTORS. Albert F. 
Montgomery, Lincoln, R. I. 


528,330. CONDUIT SYSTEM FOR ELECTRIC RAILWAYS. John 
B. Linn, Cleveland, O. 


528,379. CLOSED-CONDUIT ELECTRIC RAILWAY. James F. Mc 
Laughlin, Philadelphia, Pa. 


528,430. ELECTROMAGNETIC SWITCH. John G. Hartel, Keokuk. 
Towa. 


528,458. SAFETY DEVICE FOR ELECTRIC CARS. John M. Kel- 
ly. Rochester, N. Y. 


528,440. REVERSING MECHANISM FOR ELECTRIC MOTORS. 
John Mellen, Newport, Ky. 


528,444. ELECTRIC SIGNALING APPARATUS FOR BLOCK SYS- 
TEMS. Matthew S. Reilev, Washington. D. C. 

528,445. SECONDARY BATTERY. John E. Rheth, Salem. Ind. 

528,465. ELECTRIC MACHINE FOR RAILWAY SYSTEMS. Ed- 
ward Deming, New York. 


528,477. SUPPLY SYSTEM FOR ELECTRIC RAILWAYS. Charles 
H. Harkins, St. Louis, Mo. 


528,494. CLOSED CONDUIT FOR ELECTRIC RAILWAYS. Wil 
liam E. Stearns, Berlin, Conn. 
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ELECTRIC STIMULUS TO GROWTH. 


The idea that electric stimulation would favorably af- 
fect vegetable growth is not new. Nevertheless, many of 
the early experiments in this line gave results of a some- 
what doubtful nature and skepticism has been rather gen- 
eral, in spite of the enthusiastic beliefs of Sir Oliver Lodge 
and other exponents of the idea. 

Recent experiments in this field seem to have dispelled 
the lingering doubts, however, and on other pages of this 
issue will be found records of very successful demonstra- 
tons which have been made in both England and this 
country. Not only is the vegetable growth accelerated, but 
the yield of blossoms and fruit seems to be considerably in 
excess of that attained under ordinary conditions. 

Jt has been known for some time that the presence of 
an electrostatic field increases the activity of tissue change, 
that is, the tearing down of old tissue and the building up 
cf new, and since growth is one manifestation of tissue 
building, it was naturally to be expected that it would 
show similar effects. This was demonstrated by Piceinino’s 
experiments on silkworms and Capriati’s on tadpoles, both 
of which grew faster when under the influence of static elec- 
tricity. 

Electric stimulation of growth is thus a property of 
both vegetable and animal species. That it has a similar 
effect upon human life is reported from Germany, where 
experiments were carried out in one of the schools to see 
whether the children would show any reaction to the pres- 
It has been 
reported that not only was there an appreciable accelera- 


ence of an electrostatic field in the schoolroom. 


tion of growth in the children subjected to this influence, 
but that their mental aptitude was also stimulated, result- 
ing in brighter and more active responses to intellectual in- 
struction. 

The successful results in plant stimulation seem to ac- 
company the presence of a high-tension field, either direct 
cr alternating in character. In Mr. Gloede’s experiments 
cne terminal of the source was buried in the ground under 
the plants, the other being connected to an overhead net- 
work, A transformer was used to furnish the high voltage. 
in the recent English experiments a static influence machine 
was utilized and even higher voltages applied. The latter 
would seem to be the more economical method of applica- 


SP 
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‘tion since the principal power consumption is due to leak- 


age. The direct losses are the friction of the moving ap- 
paratus and the losses in the driving motor. These are 
undoubtedly less than the losses entailed in Mr. Gloede’s 
frequency changer and transformer, which are stated to 
consume several horsepower. 

In connection with the stimulation of growth by elec- 
tricity, it is of interest to consider that both animal and 
vegetable organisms are able to generate electricity. Such 
generation probably goes on to some extent in all living 
bodies, but it is only in exceptional cases that the magnitude 


is sufficient to be noticeable, except with the aid of delicate 


measuring instruments. Thus it has been shown that static 


charges occur upon different portions of the human body, 
occasioned by muscular contraction or otherwise. Activity 
of the nerves and muscles gives rise to electric currents. It 
is considered that such results are due to electromotive 
forces generated in a manner similar to that which obtains 
in the form of primary battery known as a concentration 
cell. This consists of two electrodes of the same metal in 
a solution of the same salt, which has different concentra- 
tions at the two electrodes. 

The electric eel and several other animals able to give 
powerful shocks are well known in the literature of the sub- 


ject. The organs which perform this function are in con- 


struction similar to a condenser. A Brazilian plant, known 


as Phytolacca electrica, has recently been discovered, which 


also is capable of producing a difference of potential exceed- 
ing one volt. 


ARMORING THE LEADS TO COOKING APPARATUS. 

The necessity of good insulation, which applies to all 
electric apparatus and especially to such as is concerned 
with static electricity, is nowhere more important than in 
the devices which are to be used by the non-technical pub- 
lic. The shock, or the blaze of a short-cireuit, which makes 
slight impression upon the electrician or engineer, often 
works as a powerful deterrent upon the lay user of electric 
appliances, and a single experience of that kind may produce 
a lasting prejudice against the use of electric household de- 
vices. No precaution should be omitted, in the design and 
construction of such apparatus, to make such unpleasant 
experiences impossible. 

This consideration is especially important in connection 
with cooking and qther heating devices. The leads and con- 
nections to such appliances are especially lable to be sub- 
jected to high temperatures, moisture, dirt, ete., and most 
insulating materials are easily injured by grease, heat and 
water. Frequent bending of a lead wire or cord will often 
start mechanical breaks, especially in rubber which has aged 
considerably. Where an excess of cord is provided, this 
may easily get in the way and may be burned by coming in 


contact with heated members, as, for instance, if a hot iron 
be carelessly laid upon it. 
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To prevent shocks, it is desirable that metal parts of 
stationary apparatus, such as an electric range, be grounded. 
To prevent damage to insulation, with resulting short-cir- 
cuits or shocks, it is desirable to use cord connections hav- 
ing a flexible metal sheathing, and where it can be easily 
done, this should be grounded also. There can then be 
little possibility of trouble arising of such a nature as to 
startle or injure the person handling the apparatus. 

With precautions of this kind there is no objection to 
the use of 240 volts, or even higher. While general Amer- 
ican practice is to wire houses for 110 or 120 volts, it is 
quite customary to bring all three leads of a three-wire sys- 
tem into the premises, and very slight changes in the wiring 
would make the higher voltage available in the kitchen. The 
advantage of this lies in making the current consumption 
smaller, and rendering a circuit originally instailed for light- 
ing available for a cooking load. In some cases this would 


avoid the necessity of running a separate circuit expressly 
for that purpose. 


TELEPHONE PIONEERS OF AMERICA. 


On other pages of this issue will be found a report of 
the proceedings of the first meeting of the Telephone Pio- 
neers of America. To be eligible for membership in this 
organization the candidate must have been in the telephone 
business at least twenty-one years ago and for a period of 
not less than five years. The Society has among its mem- 
bers some whose connection with the industry dates back 
thirty-five to forty years, and there are a number who were 
actively engaged in developing the telephone over thirty 
years ago. So far as the span of time is concerned this is 
not a great distance back, but so far as the telephone m- 
dustry is concerned it reaches into pioneer days indeed. 

The introduction of the telephone was beset with more 
than ordinary difficulties. The commercial world forty years 
ago was highly skeptical concerning an invention of this 
character, and the commonplace acceptance of scientific mar- 
vels of today was entirely lacking at that time. Thirty-five 
years ago the telephone was contemptuously refused as in- 
compatible with the dignity of the business office. Today it 
is depended upon in every phase of industry as the most 
essential and most dependable element of the mechanism of 
business. 

To Boston and the men of brains and courage of the 
New England States much of the credit for the introduction 
of the telephone must be given, although as a matter of 
historie truth the conception of the telephone and Bell’s 
pioneer work were done largely in Canada. It is fitting that 
the first meeting of the Telephone Pioncers of America 
should be held in that city. It was from Boston to Cam- 
bridge that the first two-sided telephone conversation was 
held, and Boston men and Boston capital backed the scien- 


tifie toy and pointed the way for the wonderful accomplish- 
ments that we are blessed with today. 
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ELECTRICITY AND POLITICS. 

In the early history of this country, republican govern- 
ment soon resolved itself into government by party. It is 
true that in the first federal election the personality of 
George Washington dominated all else, but before many 
years the voters of the country found themselves naturally 
segregating into two groups, the Federalists and the Demo- 
eratic Republicans (later the Democratic party). Under 
the conditions then existing, it was only through party or- 
ganization that principles could be espoused. Communica- 
tion and travel inland were difficult, and knowledge of 
events and of persons penetrated but slowly throughout the 
country. The people could act effectively only through lead- 
ers, and the leaders were expected to carry out the gen- 
ral policies for which the party stood. With the settlement 
of the territory west of the Alleghany Mountains, distances 
became even greater, and general communication corre- 
spondingly difficult. | 

The party solidarity thus engendered became habitual 
with the people and grew into a fetish. The party name 
was a thing to rally about, a thing by which the leaders 
might blindly lead the people. Under the stress of um- 
usual circumstances, new parties were occasionally formed, 
parties of reform. Some of these passed into oblivion with- 
out accomplishment; some, like the Republican party, 
achieved success, and became, in turn, a possession to be 
passed on religiously to the next generation. 

In the meantime a new condition had been coming into 
being. The advent of the telegraph and the telephone en- 
abled news to be quickly disseminated, and the railroad made 
transportation swift and safe through the use of the tele- 
graph and the block signal. What occurs in one place today 
is known all over the country tomorrow. People are in 
touch with events; events become known not as history, 
but as current life. Public opinion is alive, it is concerned 
with the questions of the hour. People are no longer will- 
ing to merely write their desires in party platforms, but 
they are clamoring for direct nominations and direct legis- 
And these are coming, slowly perhaps, but never- 
theless surely. 

The invisible walls of political parties, more rigid and 
unyielding than walls of stone, are at last crumbling. Party 
loyalty beyond the point where the party ceases to represent 
the ideas and the ideals of the individual is no longer a 
virtue, except among those who cling to the old traditions. 
It is the independent vote which decides most of our elec- 
tions, the partizans in neither class numbering a majority. 
It has taken a generation of daily contact with the world 
of action to bring this new attitude, but at last it has come. 
The possibility of party domination has rested upon the 
inertia of public opinion, and that inertia has decreased in 
direct proportion to the speed of propagation of knowl- 
edge, and the habit of quick assimilation of it. One may 
now change one’s mind between elections, and it is no 
longer a disgrace to scratch the party ticket. Indeed we 


lation. 
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may yet see the time when party designations will not ap- 
pear on the ballot, as is already the case in some municipal 
elections. 

This development of the political independence of the 
individual, and the decadence of the political domination 
of the party and the party leader, can be largely attributed 
to the modern facilities for communication, including the 
rapid distribution of the popular magazine. The great 
agency behind it all, the agency which has done more than 
aught else to accelerate modern civilization, is the subtle 
power of the electric current. When that great statesman 
and political leader of Revolutionary times, Benjamin Frank- 
lin, contributed his experiments towards the world’s knowl- 
edge of the electric form of energy, little did he realize that 
his work would have an influence upon the political con- 
ditions of his country in the twentieth century. 


BREAKDOWNS OF ELECTRIC MACHINERY. 

Upon another page will be found the report of Mr. 
Michael Longridge on the electrical breakdowns in England 
during the past year. Mr. Longridge is chief engineer of 
the British Engine, Boiler and Electrical Insurance Com- 
pany, and the report covers inspections made upon cases 
of breakdown in which the Company was interested. The re- 
port is consequently not to be regarded as a complete report 


- covering all breakdowns in that country, but is of interest in 


comparison with the similar data collected by the company 
in other years, and in showing the proportions of break- 
downs due to different causes, which may be taken as typ- 
ical of the entire industry. 

The report shows an increase in the percentage of 
Lreakdowns of generators, and alternators appear to fail 
more frequently than direct-current machines, in a ratio 
of more than three to one. This is very likely due to the 
higher voltages prevalent in alternating-current machines. 
Motors, switches and controllers, on the other hand, show 
an improvement over previous years, although this is not 
marked. 

The causes of breakdown exhibit a decided increase in 
the percentage due to depreciation through age, with a de- 
crease in the number due to negligence and causes not as- 
certained, which more than neutralizes the first; hence the 
total is not increased. The cost of breakdowns, however, 
shows a greater increase than the number of machines in- 
sured. 

In a portion of the report which we have not pub- 
lished, interesting particulars are given of tests carried out 
on various types of plant. The experience in this field indi- 
cates that there is little difference in fuel consumption in 
plants of about 1,000 kilowatts between electric drive sup- 
plied from a turbo-generator and rope drive with a recipro- 
cating steam engine. Electric drive requires g larger ini- 
tial investment and thus involves greater fixed charges, but 
has compensating advantages in the use of less oil and other 
supplies and in occupying less floor space. 
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Electrical Contractors’ Association of 
Texas. 

At a meeting of electrical contractors 
from different parts of the state held 
at Dallas, Tex., October 27, the Elec- 
trical Ccntractors’ Association of Texas 
was organized. 

Officers were elected as follows: 
president, Martin Wright of San An- 
tonio; vice-president, A. E. Hancock of 
Austin; secretary, E. H. Johnson of 
Dallas; treasurer, H. E. Wells of Dal- 
las. 7 

The Association is made up of the 
several local organizations in Texas, the 
eight represented having seventy-five 
members. Officers and a representative 
selected from each of the locals will 
form the Executive Committee. The 
president will appoint the other com- 
mittees, except the Legislative Commit- 
ive. which was selected as follows: H. 
L. Hancock of Dallas, Eugene Ashe of 
Fort Worth and F. H. Schroeder of 
Austin. 

It was decided that the semi-annual 
meetings shall be held at the time of 
the convocation of the Rejuvenated 
Sons of Jove in the fall and of the 
Gas and Electrical Association in the 
spring. 

Among the delegates present were 
Martin Wright, San Antonio; D. H. 
Murphy, Dallas; W. N. Dilzell, Hous- 
ton; J. A. Butler, Dallas; F. H. Schroe- 
der, Austin; Eugene Ashe, Fort Worth; 
H. E. Wells, Dallas; S. P. Spears, Par- 
is; J. J. Owen, Waco; E. H. Johnson, 
George H. Egan, W. Albright, W. M. 
Clower, C. M. Cockrell, Gus French 
and others of Dallas. 


——_——_29--e——__—-_ 


Milwaukee Electric Railway & Light 


Company Reorganizes. 

A reorganization plan under which 
the business of the Milwaukee Electric 
Railway & Light Company and its as- 
sociated and controlled companies will 
be conducted more systematically, and 
by which James D. Mortimer, the gen- 
eral manager, will be relieved from 
considerable detail work, went into ef- 
fect November 1. 

Under the new order the general 
manager will deal directly with only 
three men: R. B. Stearns and S. B. 
Way, assistant general managers, and 
C. N. Duffy, comptroller. 

The departments will be organized 
as follows, the three officials being re- 
sponsible for the departments as 
shown: R. B. Stearns, way depart- 
ment, building department and draft- 
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ing bureau shops department, trans- 
portation department and claim de- 
partment; S. B. Way, power-plant de- 
partment, electrical department, sales 
department, also the following compa- 
nies, the managers of which will report 
directly to Mr. Way: Milwaukee Cen- 
tral Heating Company, Racine Gas 
Light Company, Kenosha Gas & Elec- 
tric Company, Watertown Gas & Elec- 
tric Company, North Milwaukee Light 
& Power Company; C. N. Duffy, ac- 
counting department, purchasing and 
stores department, printing depart- 
ment, advertising lnd publicity de- 
partment. 

Egbert Douglas, having resigned as 
commercial engineer, takes charge of 
the sales departments and T. D. Crock- 
er, retaining his position as general su- 
perintendent of Milwaukee Central 
Heating Company, has been appointed 
commercial engineer. 

eoo 
Meeting of Electrical Credit Associa- 
tion. 

The sixteenth annual meeting of the 
Eleetrical Credit Association of Chica- 
go is to be held on November 16, at 
the Chicago Athletic Association. The 
business meeting will be called to order 
promptly at 2:00 p. m., and after the 
reports cf officers and committees and 
the election of officers, the following pa- 
pers will he presented: ‘‘Disputed Ac- 
counts and the Executive Committee,”’ 
A. O. Kuehmsted; ‘‘Keeping Faith,” 
W. A. Brady, Commercial Electrical 
Supply Co.; ‘‘Reporting Municipali- 
ties,” by E. E. Ingels, B-R Electric & 
Telephone Manufacturing Co.; ‘‘Forms 
and Model Letters,” F. D. VanWinkle, 
Post-Glover Electric Company; ‘‘Does 
the Association Pay?’’ S. E. Kennedy, 
Central Electric Company; ‘‘Contract- 
ors as Credit Risks,’’ E. R. Gilmore, 
Western Electric Company ; ‘‘ The Cred- 
it and Sales Departments,’’ George C. 
Steele, North Electric Company. 

At 6:30 p. m. the annual dinner will 
be served, accompanied by singing 
which will be lead by H. H. Cudmore 
of Cleveland, O. The toastmaster will 
be A. A. Gray, who will introduce the 
following speakers: 

William J. Hagenah, ‘‘Regulation of 
Publie Utilities.” 

Julius R. Kline, “The Measure of a 
Man.” 


Harry A. Parkin, ‘‘The Sherman Act 
in Business.’’ 


Harry A. Antrim, ‘‘Hoosier Harp- 
ings.” 
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Electrical League of Cleveland. 

The Electrical League of Cleveland 
inaugurated the third year of its ex- 
istence by a noon dinner in the ban- 
queting hall of the Gillsy Hotel on Fri- 
day, November 3. The room was lit- 
erally filled to overflowing by 163 mem- 
bers and guests, and this large attend- 
ance is thought to forecast a year of 
greatly increased influence and useful- 
ness for the League among Cleveland 
electrical men. Homer E. Niesz, presi- 
dent of the Chicago Electric Club, was 
introduced by H. H. Cudmore, presi- 
dent of the Cleveland organization, 
and spoke forcibly on the benefits of 
co-operation in the electrical industry, 
referring specifically to the newspaper 
‘t Electrical Page’’ movement, which re- 
ceived its first stimulus in Cleveland, 
and is now being investigated by a com- 
mittee of the Chicago Electric Club 
with a view to the desirability of rec- 
ommending that such a page be started 
in one of the large dailies of that city. 
In closing his speech, Mr. Niesz con- 


-gratulated the League on its spirit of 


harmony and enthusiasm, and on the at- 
tendance which, he said, would be con- 
sidered large even by the Electric Club 
of Chicago. 

Meetings of the Electrical League of 
Cleveland will be held fortnightly 
throughout the winter and spring. T. 
P. Cagwin is secretary. 

—__»+»—__—__- 

Central Electric Railway Association. 

The program for the last regular 
meeting of the Central Electric Rail- 
way Association for 1911, to be held 
in the Galet House, Louisville, Ky., 
November 23, is now being prepared 
by A. L. Neereamer, secretary of the 
Association. 

The program will include papers on 
“Publicity,” by J. J. Rockwell; ‘` Traf- 
fic,” by Frank D. Norveil; ‘‘Electrie 
Locomotive Interurban Freight Haul- 
age,” by F. E. Wynne; ‘‘Lightning 
Protection,” by E. J. Burdick, and 
“Substation Operation,” by J. E. Coch- 
ran. 

This will be the first time the Asso- 
ciation has ever selected Louisville as 
a meeting point. Special trains will be 
run from several points in Indiana to 
Louisville for the occasion. It is ex- 
pected that at least 200 interurban 
men will attend. E. B. Peck of In- 
dianapolis, president of the Associa- 
tion, is urging traction officials to AT- 
range to have as many of their em- 
ployes attend the meeting as possible. 
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George H. Harries. 

The story of the electric railway is 
one of practically constant evolution 
during the past quarter of a century, 
and the measures which have been nec- 
essary to bring an enterprise of this 
character to a successful issue have re- 
quired ability of a very uncommon or- 
der. The comprehensive knowledge of 
operating ¢haracteristics, a close famil- 
larity with the finesse of financing, and 
a thorough understanding of executive 
direction are essential. One of the 
most successful electric-railway men of 
the present day is George H. Harries, 
who has recently joined the 
engineering firm of H. M. 
Byllesby & Company, of Chi- 
cago, Ill. He has been made 
president of the Louisville 
Lighting Company, in Louis- 
ville, Ky., one of the Bylles- 
by companies, and will de- 
vote his energies to the up- 
building of that property. 

General Harries was born 
in Wales, in 1860, where he 
received his early education. 
When quite young he emi- 
grated to the Canadian 
Northwest, spending a num- 
ber of years on the plains 
and in the mining regions. 
Because of his familiarity 
with the traits of the In- 
_dians he was appointed a 
member of the Sioux Com- 
mission by President Harri- 
son in 1891. Prior to the 
war with Spain, Mr. Harries 
was commissioned by Presi- 
dent McKinley to the com- 
mand of the Brigade of the 
National Guard at Wash- 
ington, D. C., and during the 
war served as colonel of the 
First District of Columbia, 
United States Volunteers. 

General Harries had for a long time 
been a student of electric-railway and 
other public-utility affairs, and in 
1896 was made president of the Met- 
ropolitan Railroad Company, of Wash- 
ington, D. C. His connection prior 
to that time with the daily news- 
Papers of the capital city had placed 
him in close touch with the exist- 
mg problems of street-railway traffic, 
and he was very familiar with the 
experiments of the Metropolitan Rail- 
road in its work with storage-bat- 
tery cars. During 1898 and 1899 he 
served as a member of the Board of 
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Directors of the Washington Railway 
and Electric Company. This company 
was the pioneer in the movement to 
consolidate many of the power and 
light companies of the district, and 
General Harries became vice-president 
of the company in June, 1900. He con- 
tinued in this position through the re- 
eeivership and change of name, until he 
resigned to become connected with the 
Byllesby organization. 

General Harries is an earnest civic 
worker, and in 1898 and 1899 was sec- 
retary of the Washington Board of 
Trade, and later vice-president of the 


GEORGE H. HARRIES, 
Fresident of the Louisville Lighting Company. 


organization. He has for a long time 
been a prominent figure at national 
electrical conventions. He is president 
of the Association of Edison Illuminat- 
ing Companies; treasurer and a mem- 
ber of the Exeeutive Committee of the 
National Electric Light Association, 
and first vice-president of the Ameri- 
ean Electric Railway Association. He 
is a member of the Illuminating Engi- 
neering Society, the Washington So- 
ciety of Engineers, the Washington 
Academy of Sciences, and an associate 
of the American Institute of Electrical 
Engineers. 
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Effect of Moving an Electrode in the 
Electrolyte. 

A recent article by Pionchon in 
L’Industrie Electrique describes some 
experiments in which the change in the 
electromotive force due to the motion 
of the electrode in the electrolytic so- 
lution is measured. The method of 
measurement was to balance the elec- 
tromotive force on a potentiometer. If 
after obtaining a balance the electrode 
was moved, it was evident that the 
balance was broken, indicating a 
change in the electromotive force. 

In order to get accurate measure- 
ments of the phenomenon 
the electrodes were sur- 
rounded with porous cups 
and it was arranged to vi- 
brate one of them by means 
of an electrically driven tun- 
ing fork. In this way the 
electromotive force of the 
moving electrode was suffi- 
ciently constant to permit of 
measurement. The effect was 
found to exist with all met- 
als in all electrolytes which 
were tried, but there were 
differences in the direction 
and the amount of the effect. 
When zinc was moved in a 
solution of zine sulphate, 
forming a positive electrode 
of the cell, the electromotive 
force was increased. When it 
formed a negative electrode 
the electromotive force was 
decreased. When two similar 
clectrodes are used in the 
same solution so that there is 
no electromotive force when 
it is at rest, an electromotive 
force 18 produced by the mo- 
tion of one electrode, which 
thereby becomes positive. In 
a Daniel cell the electromo- 
tive force increases when the 
positive electrode is moved and de- 
creases when the negative electrode is 
moved. 

The amount of the change with zine 
in zine sulphate is 0.025 volt, while 
with copper in copper sulphate it is 
only 0.005 volt. 


Chicago’s Automatic Telephone. 

The Illinois Tunnel Company, which 
operates the automatic telephone sys- 
tem in Chicago, reports that during 
September it secured 1,000 new sub- 
scribers. The October increase was 
fifty per cent better. 
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Committee on Regulation of Utilities 
Meets. 
The Executive Committee of the De- 


‘partment on Regulation of Interstate 


and Municipal Utilities met in New 
York October 25 to organize and pre- 
pare for making an exhaustive investi- 
gation of the problems involved in the 
questions of rates, franchises, the regu- 
lation of public utilities and the com- 
parative merits of public and private 
ownership. Emerson MeMillin, chair- 
man of the Executive Committee of the 
American Light & Traction Company, 
was made chairman, and Prof. John 
H. Gray, head of the political economy 
department of the University of Min- 
nesota, was appointed secretary. 

Other members of the Executive 
Committee attending the meeting 
were: Franklin K. Lane, member of the 
Interstate Commerce Commission; 
Martin S. Decker, former president of 
the National Association of State Rail- 
way Commissioners; Milo R. Maltbie, 
member of the Public Service Commis- 
sion of New York; Franklin Q. Brown, 
of Redmont & Company, railway direc- 
tor; Blewett Lee, counsel for the Tili- 
nois Central Railroad; P. H. Morrissey, 


former president of the Brotherhood of © 


Railroad Trainmen; Leo S. Rowe, pro- 
fessor of political economy, University 
of Pennsylvania. 

The work of the department was di- 
vided among sub-committees, of which 
the following are chairmen: Commit- 
tee on Rates, Franklin K. Lane; Com- 
mittee on Control of Service, Martin S. 
Decker ; Committee on Control of Capi- 
talization, Milo R. Maltbie; Committee 
on Franchises, Blewett Lee; Committee 
on Accounts and Feports, Leo S. Rowe; 
Committee on Draft of a Model Bill, 
John H. Gray. 

——__ao-o—_—_ 

Initial Chicago Subway Report. 

The subway commission, comprising 
John Ericson, J. J. Reynolds and E. 
C. Shankland, which Mayor Harrison 
appointed some time ago to study the 
transportation system in Chicago with 
a view to recommending feasible plans 
for a subway, made its initial report 
on October 31. 

The preliminary plan is in effect the 
joining of the South Side Elevated 
Railroad with the Chicago & Oak Park 
Elevated in the ‘‘south-northwest sub- 
way, and the joining of the North- 
western with the Metropolitan Elevat- 
ed in the ‘‘north-southwest subway.”’ 

The plan creates a total of 3.857 


4 die 


EE EE 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


miles of tunnel, with estimated cost of 
construction, protection and allowance 
of $9,812,000. The report also in- 
cludes plans for subways for through- 
route surface cars from the south 
to the northwest side, and from the 
north to the southwest, creating 3.892 
miles of tunnel at a cost of $9,328,000. 

The commission declares the project 
is a sane and feasible construction, 
with a high level easily accessible, and 
easily ventilated; it allows through 
routing; it has no grade crossings, no 
switches, no turnouts, few curves, and 
easy grades; a minimum of private 
property required; cost within limita- 
tions and lowest consistent with Safety, 


and is capable of almost unlimited ex- 
pansion. 


| —_——o oe 
International Competition in  Teləg- 
raphy. 

In connection with the International 
Exposition at Turin, Italy, there was 
held an international competition in 
practical ‘telegraphy, open to members 
of the Telegraph Union in all parts of 
the world. There were 226 competi- 


‘tors, of whom 112 were foreigners. 


There were no entries from the 
United States in any of the competi- 
tions. 

In the trial with Morse apparatus 
there were 117 competitors, the prin- 
cipal prizes being won by Messrs. 
Schinetti and Padroni of Italy. 

In the test with the Hughes appara- 
tus the winners were Messrs. Martens 
of Belgium, and Zillig of Germany. In 
the test with Baudot apparatus there 
were eighty competitors, the main 
awards going to two Frenchmen, 
Messrs. Chapius and Maurel. 

The. winner of the prize with the 
Hughes apparatus, Martens, succeeded 
in transmitting in one hour without 
error a total of 1,502 words, involving 
12,767 characters or signals. 

i —— eoe 

Electrification in England. 

The announcement that the North 
Eastern Railway is contemplating the 
use of the electrical locomotives for 
operating freight trains and also for 
switching purposes is a noteworthy in- 
dication of the progress which is being 
made by electric traction in England. 
Vincent Raven, the North Eastern Com- 
pany’s chief mechanical engineer, and 
C. H. Merz, the Company’s consulting 
electrical engineer, are, with other 
members of the staff, now in the United 
States in order to observe the systems 
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in vogue for operating freight traffic by 
electric power and to inspect the dif- 


ferent types of electric locomotives 
used in America. 


f — eeo 
The Manufacture of Steel. 

At the November 8 meeting of the 
Chicago Electrice Club, C: G. Osborne, 
metallurgical engineer of the Illinois 
Steel Company, interestingly described 
the various methods of manufacturing 
steel. There are four commercial 
processes in use and Mr. Osborne brief- 
ly recounted the underlying principles 
of each process. The electric-furnace 
process is the most recent and Mr. Os- 
borne predicted that it is destined to 


be the most important. 


` There are three elective furnaces in 

operation at the South Chicago works. 
The process is really the open-hearth 
process in which the product from the 
Bessemer furnace is mixed with lime 
and then poured into the electric-fur- 
nace converter. The slag which forms 
on top of the charge is removed and a 
purifying slag of lime and coke dust 
added. Heat in the electric furnace is 
obtained from the ares of three elec- 
trodes which are placed through the 
roof of the furnace. The electrodes 
are twenty-four inches in diameter and 
six feet long. The energy is alternat- 
ing current, twenty-five cycles, fifty- 
five volts. Mr. Osborne explained that 
some heat is obtained from the resist- 
ance due to the electric current pass- 
ing through the bath in the furnace. 
However, the hot spots caused by the 
ares is a detriment to the electric fur- 
nace. 

Mr. Osborne briefly described the 
process of handling the steel from the 
iron-ore charge to the finished product. 
In conclusion, he invited members of 
the Club to visit the steel works at 
South Chicago. 

Before the address of Mr. Osborne, 
President Neisz spoke of his visit to 
Cleveland and his address before the 
Electrical League of Cleveland on No- 
vember 3. He commented on the large 
attendance at the Cleveland meetings. 
which he thought was due to the prac- 
tice of the club in telephoning mem- 
bers before meetings. It was decided 
to give this scheme a trial in Chicago 
in an effort to increase the weekly 
attendance. 

——_—— o> 

The largest turbo-alternators yet 
built or begun in Europe have an out- 
put of 20,000 kilowatts. 
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NEW YORK EDISON COMPANY 
STARTS UP LARGEST GENERAT- 
ING UNIT IN THE WORLD. 


BIG VERTICAL TURBINE WITH NORMAL RAT- 
ING OF 30,000 HORSEPOWER PUT INTO 
SUCCESSFUL OPERATION AT THE WATER- 
SIDE STATION. 


On Friday, November 3, the most 
powerful generating unit in the world 
was placed in operation at the Water- 
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Company, and the base dimensions are 
seventeen feet, six inches by seventeen 
feet. The height above the floor is 
thirty-five feet, seven inches. The 
height of the foundation above the 
basement floor is ten feet. The area 
occupied is 297 square feet. The gen- 
erator is of the four-pole, three-phase, 
twenty-five-cycle type, operating at 
6,600 volts, 750 revolutions per minute. 
The steam-consumption guarantees, at 
175 pounds gauge steam pressure, 28.5- 


20,000-KILOWATT TURBOGENERATOR AT WATERSIDE STATION 


side station of the New York Edison 


_ Company, George B. Cortelyou, presi- 


dent of the Consolidated Gas Company, 
of New York, officiated. 

The big generator took on the load 
of seven of the 3,500-kilowatt vertical 
reciprocating engines and generators 
one after the other as they were shut 
down, operating perfectly and carry- 
ing the load continuously without dis- 
tress. 

The turbine is of the vertical type, 
manufactured by the General Electric 


inch vacuum, 100 degrees superheat, 


are as follows: staan Total 


Load in Pounds per Steam per 
Kilowatts. Kilowatt-Hour. Hour, Pounds. 
10,000 15 150,000 
15,000 14.4 216,000 
20,000 15 300,000 


The weight of each machine is 420 
tons; the weight of revolving parts 
112 tons; the weight of the heaviest 
part 110 tons; the diameter of the 
wheels thirteen feet; the total number 
of wheel buckets 7,200, and the bucket 
velocity approximately six miles per 
minute. 
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The turbine has a capacity of 20,000 
kilowatts with a nominal rating of 
30,000 horsepower. Three of these 
20,000-kilowatt turbines occupy a space 
formerly taken up by four of the 
old 3,500-kilowatt engine-driven units, 
which a few years ago were consid- 
ered as representative of the highest 
development in engine and generator 
design. 

The turbines will use _ 7,200,000 
pounds of steam per day, which at an 
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evaporation of nine pounds of water 
per pound of coal will mean that for 
each turbine 400 tons of coal must be 
burned every day. For condensing, 
86,000,000 gallons of water are re- 
quired per day. Each unit requires 
80,000 cubic feet of air per minute for 
cooling the generator windings. 

The main generating or Waterside 
Stations of the New York Edison Com- 
pany occupy two city blocks and have 
a capacity of 500,000 horsepower. At 
the present time there are 1,114 miles of 
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mains, feeders and cables in the under- 
ground system. Energy is supplied to 
practically the entire island of Man- 
hattan with a little over twenty-one 
square miles, and the Borough of the 
Bronx with approximately forty square 
miles. The company’s system supplies 
over 100,000 customers through 122,- 
000 meters. The installations aggre- 
gate 4,341,000 incandescent lamps, 40,- 
200 arc lamps, and 263,500 horsepower 
in motors. On December 31, 1910, the 
aggregate of these was 572,000 horse- 
power. The system includes also 
thirty-one annex stations, a half-dozen 
district offices, a library, two schools, 
laboratories and a number of store 
rooms. The company operates 100 elec- 
tric vehicles for its emergency, repair 
and light delivery service. 
f —— np oe 
Large Generators for a Norwegian 
Hydroelectric Plant. 

The five polyphase generators of 
17,000-kilovolt-amperes capacity re- 
eently furnished to the station at Rjuk- 
anfos, in Norway, are probably the 
largest three-phase machines which 
have yet been built in Europe. They 
were built by Brown, Boveri & Com- 
pany. They have direct-connected ex- 
eiters which furnish 130 kilowatts at 
220 volts. Each of these generators 
runs at a speed of 250 revolutions per 
minute; requires 14,450 horsepower and 
with a power-factor of 0.6 and a voltage 
of 10,000 to 11,000 volts delivers three- 
phase current at fifty cycles to the value 
of 17,000 kilovolt-amperes. They are 
driven by direct-connected hydraulic 
turbines and serve to supply an elec- 
trochemical factory for the fixation of 
atmospheric nitrogen. They are conse- 
quently subjected to heavy variations in 
load and large short-circuits. Four of 
these generators are run in pairs on 
common shafts. Between the two stators 
there is a fireproof wall so that in case 
of a fire breaking out in one winding 
its spread to the other machine is pre- 
vented. : 

The guaranteed efficiency including 
all losses due to ventilation and friction 
is 94.8 per cent for the pair of gener- 
ators and 95.3 per cent for a single gen- 
erator under full load and with a 
power-faetor of 0.6. The change in volt- 
age produced by a sudden change in 
load from zero to full load is 3,800 volts 
and by the reverse change 2.400 volts. 
The total weight of one generator is 
205.000 kilograms. of which the ro- 
tating field with its shaft constitute 


92,000, and the stator about 90,000 kilo- 
grams. 

The stator consists of a large casting 
in which the active iron is fastened by 
dovetailed springs, and is held together 
by means of strong plates which reach 
out to the teeth so that a positive and 
noiseless drive can be expected. For 
ease in making repairs the stators can 
be shifted in the direction of the axis. 
The outer diameter of the stators is 
about six meters, the inner diameter 4.4 
meters, and the height of the iron core 
is 21.5 centimeters. The machines have 
been constructed with a complete ven- 
tilating circuit and are provided with 
openings which permit a part of the 
warm air being expelled into the engine 
room for the purpose of heating it. 
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pressure. They are, in addition, pro- 
vided with oil rings and water cooling 
so that in case of any breakdown in the 
supply of oil under pressure it would 
be possible to continue operation. 

) —_——__oo-o-—_———— 

Special Rates for Independent Tele- 
phone Toll Lines to Chicago. 

At the call of the Illinois Tunnel 
Company a conference was held in Chi- 
cago on November 4 between officials 
of this company’s telephone depart- 
ment and a large number of managers 
of independent telephone companies 
operating in Illinois, Indiana and Iowa. 
The men were entertained at a lunch- 
eon given by C. O. Frisbie, president of 
the Illinois Tunnel Company, and were 
shown through several of the new auto- 


REVOLVING FIELDS OF THREE-PHASE GENERATOR FOR RJUKANFOS. 


The arms and hub of the rotor field 
consist of cast steel, while the circum- 
ference is built of rings of forged steel. 
The cast-iron poles have laminated pole 
shoes and are held in the rings by means 
of mortised joints and fastened by 
means of suitable wedges. The winding 
for the poles consists of hard-rolled cop- 
per. All of the pole windings are con. 
nected in series and receive their enr- 
rent through shp rings of steel with 
which carton brushes make contact. 
Each rotor was tested in the shop at a 
speed of 450 revolutions per minute for 
a half hour. This is 1.8 times the nor- 
mal speed and would have brought out 
any defect which might appear in the 
operation with a turbine. 

The bearings are of ample dimensions 
and are provided with lubrication under 


matie exchanges of she company. They 
were impressed with the scope of the 
undertaking and with the earnestness 
of the company to extend its long-dis- 
tance connections around Chicago. 

©- Regarding the subject of toll rates 
it was agreed to adopt what are prac- 
tically the Bell system rates for day 
service, except that the first charge - 
covers a conversation of five minutes 
instead of three; a special night rate of 
sixty per cent of the day rate applies 
to calls made between 6 p. m. and 7 
a. m. It was believed that both these 
features would greatly stimulate the 
long-distance traffic to and from Chi- 
cago over all available independent 
lines. Efforts are to be more actively 
made to extend the service in all direc- 
tions and to standardize the equipment. 
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TELEPHONE PIONEERS OF AMER- 
ICA. 


FIRST REUNION HELD AT BOSTON, MA&S., 
LAST WEEK, AND A PERMANENT OR- 
GANIZATION EFFECTED. 


The Association of Telephone Pio- 
neers of America was formed in Bos- 
ton on Thursday of last week, at the 
Hotel Somerset. The idea of this Asso- 
ciation originated with Henry W. Pope, 
Charles R. Truex and Thomas B. Doo- 
little, all three of these gentlemen hav- 
ing been identified with the early days 
of the great Bell invention. There were 
about 250 in the convention hall at the 
Hotel Somerset, when the assembly was 
called to order by Mr. Doolittle. Gen. 
Thomas Sherwin, chairman of the 
Board of Directors of the New Eng- 


land Telephone & Telegraph Company, 


was elected temporary chairman, and 
H. W. Pope temporary secretary. Gen- 
eral Sherwin delivered an address of 
welcome, following which the following 
permanent officers were elected: 

President :—Theodore N. Vail, Bos- 
ton. 

Vice-Presidents :—Frank H. Bethell, 
New York; W. T. Gentry, Atlanta, Ga.; 
B. E. Sunny, Chicago; E. B. Field, Den- 
ver. ` | | 

Secretary and Trgasurer :—Henry 
W. Pope, New York. 

Executive Committee:—Thomas D. 
Lockwood, Boston; John J. Carty, New 
York; Francis A. Houston, Boston. 
Two additional members of the execu- 
tive committee are to be appointed. 
Mr. Gentry presided during the ses- 
slons. 

The dues of the Association are $5 
annually, and the first gentleman to get 
his receipt was W. L. Candee, who is a 
telephone pioneer of the year 1877. 

The constitution and by-laws of the 
Pioneers’ Association were adopted, 
and also plans for annual meetings. All 
persons who served for five years con- 
secutively in telephone work prior to 
1891 are entitled to Pioneer member- 
ship in the Association, and Junior Pio- 
neers are made up of those who will 
have served twenty-one years subse- 
quent to 1891. 

During the day addresses were de- 
livered by Alexander Graham Bell, 
Frederick P. Fish and Thomas D. Lock- 
wood. Professor Bell’s address will be 
found elsewhere in this issue. 

On Thursday evening the ladies and 
gentlemen of the Association were en- 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


tertained at a theater party as the 
guests of the New England Telephone 
Company. On Friday forenoon they vis- 
ited the main exchange of that com- 
pany, and on Friday afternoon a very 
delightful automobile ride was enjoyed 
to Lexington and Concord. On Friday 
evening the visitors were tendered a 
highly enjoyable banquet by the Amer- 
ican Telephone & Telegraph Com- 
pany. Music and the singing of orlg- 
inal songs with a telephone turn, writ- 
ten and rendered by Angus S. Hibbard, 
were participated in, and a magic lan- 
tern threw upon a screen many historic- 
al pictures relating to the telephone, 
and also the countenances of many of 
the men eminent in telephone work. 
These were received with much ap- 
plause. Particularly was this the case 
when photographs of Theodore N. 
Vail, Edward J. Hall and John J. Carty 
were presented. Every attendant at 
the banquet received, with the compli- 
ments of the Western Electric Com- 
pany, a model of Bell’s first telephone, 
a very highly prized sonvenir. 

A number of letters of regret were 
read, among them letters from Theo- 
dore N. Vail, B. E. Sunny, Frank B. 
Knight, C. E. Yost and George C. May- 
nard. ' 

On Friday afternoon a photograph 
of all those who could be assembled was 
taken in front of the Hotel Somerset, 
and is reproduced on pages 970-971. 

Among those present at the conven- 
tion and banquet were the following: 
C. H. Wilson, F. A. Pickernell, H. L. 
Storke, M. Eglesten, Thomas D. 
Lockwood, J. J. Carty, C. E. 
Seribner, N. C. Kingsbury, Chas. 
W. Price, W. R. Abbott, J. N. Kel- 
ler, A. S. Hibbard, F. P. Fish, Thom- 
as Sherwin, W. R. Driver, C. F. Sise, 
Alexander G. Bell, H. B. Thayer, F. O. 
Vaille, Leland Hume, H.W. Pope, Thom- 
as B. Doolittle, W. T. Gentry, A. L. Salt, 
H. F. Stevens, E. B. Baker, F. A. Hous- 
ton, E. T. Holmes, C. J. Glidden, W. L. 
Candee, S. G. MeMeen, R. T. McComas, 
H. G. McCulley, D. M. Adee, F. E. 
Kinsman, F. W. Harrington, George T. 
Manson, L. A. Madden, John J. Ghegan, 
C. A. Nicholson, C. W. McDaniels, 
Moses G. Parker, James Menzies, J. N. 
Culbertson, C. B. Burleigh, J. F. Can- 
field, Martin Joyce, A. H. Embler, C. 
B. Doolittle, F. P. Lewis, J. T. Moran, 
Thomas B. Bailey, V. M. Berthold, C. 
J. H. Woodbury, N. W. Lillie, F. J. 
Boynton, W. J. Denver, A. N. Bullens, 
T. J. Killian, W. J. Keenan, R. W. 
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Devonshire, J. D. Ellsworth, George E. 
Betts, C. T. Keller, H. A. McCoy. 
There were a number of historical ex- 
hibits shown at: the Hotel Somerset, 
among them being the following, the 
exhibits being in charge of N. W. Lillie, 
who entered the telephone service Octo- 
ber 8, 1877, and George K. Thompson, 
who entered the telephone service 30 


years ago: 

The original six-line switchboard used at 
the office of E. T. Holmes, 342 Washington 
Street, Boston, for connecting banks by 
telephone. 

Magneto bells, battery bells, switches and 
types of apparatus used in the first days of 
the telephone business. 

The first lists of subscribers issued in 
Boston, New York, Chicago, Newark, N. J.. 
and other places. j 

Photographs of the building first used 
for a telephone exchange at 342 Washing- 
ton Street, Boston, ì ass., and of the build- 
ing at 518 Broadway, New York. 

Original circulars distributed in Boston 
and vicinity describing the uses for which 
the telephone was adapted. 

Photographs of early telephone exchange 
interiors and many papers of interest. 

Earliest New Haven, Conn., telephone di- 
rectory. ` 

Chinese exchange pictures, San Francisco. 

Parts of Bell’s original telephone of 1875. 

Parts of Bells Centennial fron-box tele- 
phone. 

Single-pole membrane telephone. 

Bell's figure-seven transmitters. 

Bell’s figure-seven receiver. 

Bell’s telephone receiver—early form. 

First sample of hard-drawn copper wire. 

Bell’s receiver for educational purposes. 

Fac-simile of Blake’s original transmitter. 


Blake’s transmitter, first commercial 
form. 
Blake’s transmitter, final commercial 
form. 


Cross-section model of standard bipolar 
receiver. : 

Cross-section model of solid-back trans- 
miitter. 

Early form of telephone insulator bracket. 

Telephone Despatch Company. List of 
subscribers, Boston and vicinity and many 
other lists of subscribers of early days. 

—e o 


Russian Telephone Service. 

The telephone service in Russia is 
maintained partly by the Government 
and partly by private companies. The 
zemstvos are also exploiting the tele- 
phone service in sixty-nine counties. 
Last year the Government maintained 
ninety-nine urban telephones lines ang 
four long-distance lines. Besides this 
a telephone service was carried on be- 
tween thirty cities by means of tele- 
graph lines. The receipts from the 
Government ’s telephone system 
amounted to $1,370,855, and the ex- 
penditures to $774,393, yielding a 
profit of $596,462. A telephone serv- 
ice was also maintained in fifty-five 
cities by private eompanies, and the 
Government’s revenue, derived by 
means of a tax of three per cent levied 
upon the gross income of these com- 
panies, yielded $77,466. 
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THE INVENTION OF THE TELE- 
PHONE. 


ADDRESS OF ALEXANDER GRAHAM BELL 
BEFORE THE TELEPHONE PIONEERS, 


GIVING EARLIEST FACTS NEVER BEFORE 
PUBLISHED—DELIVERED AT BOSTON, 
NOVEMBER 2, 1911. 


Mr. Chairman and Gentlemen: This is a 
great day for me—the first meeting of the 
Telephone Pioneers of America and of the 
world. It gives me great pleasure to meet 
with you all today; and yet, there is a feel- 
ing of sadness about it. I am the first 
telephone pioneer, and my memory goes 
back to the very beginning; and I miss the 
faces I remember so well, the faces of the 
old pioneers, whom I wish were here to- 
day. The Association is fortunate that one 
of these old pioneers is at the head of mat- 
ters today—Mr. Theodore N. Vail, that great 
organizing mind that presides over the des- 
tinies of the telephone system of America. 

I feel it is a little presumptuous upon 
my part to try to speak of the telephone 
to telephone men. You have all gone so 
far beyond me! Why, the little telephone 
system that I look back upon—what is it 
compared to the mighty system that goes 
through the whole extent of our country 
today? It is to you that this great devel- 
opment is due, and I feel that it behooves 
me to speak very modestly of the little be 
ginning that led to this great end. I can 
not tell you anything about the telephone. 
I can not speak to you about undulating 
current, intermittent current and pulsatory 
current. I belong to the past, you belong 
to the present; and it occurs to me that 
perhaps the most useful feature of my 
address today might be to call to your 


minds some of the notable events of the 


past that preceded the commercial organ- 
ization and development of the telephone. 
This is a matter upon which I can give in- 
formation: that is the point on which many 
of you may be weak. You know all about 
many of the later developments; you may 
not be so familiar with the earlier ones. 

The period that marks the incipiency 
of the telephone was the years 1874 to 
1877. lt was in 1877 that the telephone 
really began its commercial career. I shall 
leave the time after that period to my 
friend Mr. Lockwood and shall deal chiefly 
with the points that preceded 1877. Of 
course, in dealing with this period of the 
history of the telephone I shall have to be 
somewhat personal, for it all centered up- 
on me in those days. 

From 1873 until the beginning of 1876 I 
was a resident of Salem, Massachusetts, 
and came into Boston every day for my 
professional work. Then I would spend 
my summer vacations in Canada, at Brant- 
ford, at the home of my parents. So these 
three places—Salem, Boston and Brant- 
tord—are concerned in the early days of 
the telephone. Boston is par ercellence 
the home of the telephone, for it was here 
that all the apparatus was made and where 
the important experiments went on. Brant- 
ford, in Canada, was my thinking place, 
where I would go and spend my summer 
holidays and look over the line of experi- 
ments that had been made in Boston and 
plan for the future. I generally went to 
Brantford about the middle of July, stayed 
there during the summer and was back 
in Boston the first of October. 

And so it happened that in the summer 
of 1874, during my visit to my father’s 
house in Brantford. Ontario, considering 
myself and discussing with my father the 
humerous experiments I had made in Bos- 
ton relative to the reproduction of musical 
sounds by electricity for the purposes of 
multiple telegraphy, the thought of the 
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membrane telephone was elaborated. So 
that the conception of the telephone origi- 
nated in Brantford, Ontario, in the summer 
of 1874. You are all familiar with it. It 
was practically the same instrument that 
was shown in the patent that is marked 
upon our little memento here. It was a 
theoretical conception of a magneto tele- 
phone, a very daring conception, if I may 
be allowed to say so—that the vibrations 
of the voice might create electrical im- 
pulses like the aerial impulses, and produce 
an audible result at the other end. To tell 
you the truth, as a practical man I did not 
quite believe it; as a theoretical man, I 
saw a speaking telephone, that theoretical- 
ly we had the means of transmitting and 
reproducing speech in distant places. But 
it really seemed too good to be true that 
you could possibly create electrical im- 
pulses that would amount to any practical 
purpose by the action of the voice itself. 

And so, on my return to Boston in Octo- 
ber, 1874, and all through that winter and 
through the spring of 1875. instead of mak- 
ing the apparatus and trying it I was try- 
ing to devise methods of increasing the 
strength of these electrical undulations. I 
was working at what is now known as the 
variable resistance method. That is shown 
very well in a letter that I wrote to Mr. 
Hubbard on the fourth of May, 1875, when 
I was experimenting on the passage of a 
voltaic current through a vibrating wire, 
with the idea that the variation of tension 
in that wire. by producing variations in the 
resistance of the circuit, would produce the 
electrical undulations that I desired. 

From the summer of 1874 up until June 
2, 1875, the development of the telephone 
was delayed by this thought. that the mag- 
neto-electric impulses would not be suff- 


cient by themselves and would require a 
battery current. 


Then came the discovery, with which you 


are all probably familiar, that a magneto- 
electric current would produce by itself 
sonorous effects at a receiving station, and 
vou may remember the plucking of reeds 
that went on that celebrated June 2, 1875. 
In a moment all the difficulties in the way 
of the practical solution of the telephone 
disappeared, and orders were given at once 
to construct the membrane telenhone that 
was conceived in Brantford in 1874. When 
it was first tried it was somewhere about 
the end of June or July 1, 1875. We have 
present records of experiment on July 1. 
1875, and I well remmember these experi- 
ments. We had only one membrane tele- 
nhone, and the receiver was one of the 
old tuned reed receivers. It was held up 
to the ear. You crammed the armature 
against the ear to dampen its vibrations. I 
was listening at that armature while 
Thomas A. Watson. my assistant. was down 
in the basement of Charles Williams. Jr.'s, 
building. 109 Court Street, shouting at the 
end of the telephone, and then we changed 
places. I may say that I heard nothing. 
Then Mr. Watson went downstairs to lis- 
ten, and T went upstairs to speak, and 
while I was speaking Mr. Watson came 
rushing up the stairs in a state of great 
excitement, saying. “Why, Mr. Bell. I heard 
your voice very distinctly, and could almost 
understand what vou said.” Well. that was 
gratifying. but it would have been still 
more gratifying if I could her that. too. 
You see. Mr. Williams’ workshon was a 
very noisy place. Mr. Watson was accus- 
tomed to that noise and could hear a good 
deal better than I. I was more accustomed 
to throwing out my voice than Mr Watson, 
so that he had the advantage of me-in hear- 
ing and I had the advantave of him in 
speaking. The results would be verv un- 
satisfactory at the rresent time: yet, en- 
couraged by the results. poor ag they were, 
I went ahead immediately to prepare speci- 
fications for a patent. In September. 1875. 
I was at work uron the specitications of 
the now celebrated patent. In October, 1875, 
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the patent was completed. But it was not 
filed in October, 1875. A long delay ensued, 
because I was so imbued with the idea of 
the value of this great invention that I 
was not satisfied to take out patents for 
America alone—I must take them out for 
every country on earth. But that, you 
know, required money, and I did not have 
the money. Mr. Saunders and Mr. Hub- 
bard, who were associated with me and car- 
ried on my experiments, paid the cost of 
my experiments and of the American pat- 
ent. They were too wise to touch foreign 
patents. So I had to go ahead and see 
what I could do to get this great patent 
taken up abroad, and that caused great 
delay. I went up to Canada to interview 
friends in Canada, and at last made an 
agreement with the Hon. George Brown, 
who was at one time Premier in Canada, 
that he and his brother, Gordon Brown, 
would take out patents in England and per- 
haps other countries, on one condition— 
that I should not file my application for 
an American patent until I had word from 
them that it would not interfere with the 
applications abroad. And so it was that 
the American patent dragged on for 
months, until at last Mr. Hubbard just said 
a quiet word to my solicitors in Boston: 
“It is no use waiting longer for Mr. Brown: 
just you put in the patent.” And the pat- 
ent was filed without my knowledge or con- 
sent. It is very fortunate that he did so. 
It saved a great deal of trouble and inter- 
ference in the patent office, and so forth, 
and that is the patent on which the whole 
telephone system of the United States has 
been based. 

I think it might be well to speak of a 
few of the more important points. The 
patent was filed February 14, 1876; it was 
allowed March 3, 1876. I was in Washing- 
ton at the time when it was allowed. I 
know it was allowed on March 3, 1876, be- 
cause that happened to be my birthday, 
and it came to me as a sort of birthday 
present. 

After the granting of the patent came a 
period of publication, and I want to speak 
now of a very curious thing. In the case 
of new inventions we are generally led to 
believe that the public is ready to swallow 
anything, but that grave scientific men are 
the most skeptical of all. I found just ex- 
actly the opposite to be true in the case of 
the telephone. The public generally and 
the business men of the country were very 
slow to perceive any value in the telephone. 
The scientific world, on the other hand, 
took it up at once. My first paper upon the 
subject was delivered here in Boston before 
the American Society of Arts and Sciences 
on May 10, 1876. Then I was invited to 
lecture before the Society of Arts at the 
Institute of Technology, on May 25, 1876. 
Then came a very notable event, which I 
shall speak of very slightly, although it 
really forms the basis for the knowledge by 
the world of the telephone. It was the 
Centennial Exhibition, in 1876. Mr. Hub- 
bard and Mr. Saunders, who were financial- 
ly interested in the telephone, wanted this 
instrument to be exhibited at the Centen- 
nial Exhibition. In those days—and even 
up to the present time I am afraid it is 
true—I was not very much alive to com- 
mercial matters, not being a business man 
myself. I had a school for vocal physiol- 
ogy in Boston. I was right in the midst of | 
examinations. My pupils, those studying 
under me, were studying to become teach- 
ers of the deaf, teaching speech to the 
deaf, and I could not be bothered at that 
time by having to go to Philadelphia and 
attend the exhibition. However, we found, 
in connection with the exhibition, that all 
the apparatus involving a necessity for quiet 
was to be examined on Sunday, June 23: 
and so it was urged that Sunday would in- 
terfere less with my professional pursuits 
than another day. I agreed, therefore, to 
go down and spend Sunday, and no longer. 
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I could not possibly stay any longer than 
that while in the midst of my examinations. 
So I went down to Philadelphia, growling 
all the time at this interruption to my 
professional work, and I appeared in Phil- 
adelphia on Sunday, the 25th. I was an 
unknown man and looked around upon the 
celebrities who were judges there, and trot- 
ted around after the judges at the exhibi- 
tion while they examined this exhibit and 
that exhibit. My exhibit came last. Before 
they got to that it was announced that the 
judges were too tired to make any further 
examination that day and that the exhibit 
would be examined another day. That 
meant that the telephone would not be seen, 
for I was not going to come back another 
day. I was going right back to Boston. 

And that was the way the matter stood— 
when suddenly there was one man among 
the judges who happened to remember me 
by sight. That was no less a person than 
His Majesty, Dom Pedro, the Emperor of 
Brazil. I had shown him what we had been 
doing in teaching speech to the deaf in 
Boston, had taken him around to the school 
for the deaf and showed him the means of 
teaching speech, and when he saw me 
there he remembered me and came over 
and shook hands and said: “Mr. Bell, how 
are the deaf mutes of Boston?” 1 said they 
were very well and told him that the next 
exhibit on the programme was my exhibit. 
“‘Come along,” he said, and he took my arm 
and walked off with me—and, of course, 
where an Emperor led the way the other 
judges followed. And the telephone ex- 
hibit was saved! 

Well, I can not tell very much about that 
exhibit, although it was the pivotal point 
on which the whole telephone turned in 
those days. If I had not had that exhibi- 
tion there, it is very doubtful what the 
condition of the telephone would be to- 
day. But the Emperor of Brazil was the 
first one to bring that situation about, at 
that time. I went off to my transmitting 
instrument in another part of the building, 
and a little iron box receiver—you prob- 
ably all know what it was from diagram— 
was placed at the ear of the Emperor. I 
told him to hold it to his ear, and then I 
heard afterwards what happened. I was 
not present at that end of the line. I went 
to the other end and was reciting ‘‘To be or 
not to be, that is the question,” and so on, 
keeping up a continuous talk. I heard 
afterwards from my friend, William Hub- 
bard, that the Emperor held it up in a very 
indifferent way to his ear, and then sud- 
denly started and said: “My God! it 
speaks!” And he put it down; and then 
Sir William Thomson took it up, and one 
after another in the crowd took it up and 
listened. I was in another part of the 
building shouting away to the membrane 
telephone that was the transmitter. Sud- 
denly I heard a noise of people stamping 
along very heavily, approaching, and there 
was Dom Pedro, rushing along at a very 
un-Emperorlike gait, followed by Sir Wil- 
liam Thomson and a number of others, to 
see what I was doing at the other end. 
They were very much interested. But I 
had to go back to Boston and couldn’t wait 
any longer. I went that very night. 


Now, it so happened there, that although, 


the judges had heard speech emitted by the 
Steel disk armature of this receiving instru- 
ment, they were not quite convinced that it 
was electrically produced. Someone had 
Whispered a suspicion that it was simply 
the case of the thread telegraph, the lovers’ 
telegraph, as it was known in those days, 
and that the sound had been mechanically 
transmitted along the line from one instru- 
ment to the other. Of course, I did: not 
know about it at that time: but when the 
judges asked permission to remove the ap- 
paratus from that location I eaid: 
tainly, do anything you like with it.” But I 
could not remain to look after it; they had 
to look after it themselves. My friend, Mr. 
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Hubbard, who: had kindly come up from 
Boston to help me on this celebrated Sun- 
day, the 25th of June, said he would do his 
best to help them out, although he was not 
an electrician. He knew nothing whatever 
about the apparatus, beyond being in my 
laboratory occasionally, knowing me well. 
But he undertook to remove this apparatus 
and set up the wire under the direction of 
the judges themselves. So they had an op- 
portunity finally of satisfying themselves 
that speech had really been electrically re- 
produced. Sir William Thomson’s announce- 
went was made to the world in England, be- 
fore the British Association, and the world 
believed, and from that time dates the pop- 
ular interest in the telephone. 


That was the 25th of June. Of course, 


the judges and others were anxious to know - 


whether this thing would operate on a long 
line. Experiments had been made from one 
room to another in a building; but that was 
not quite as satisfactory as having one tele- 
phone in one place and another in another 
a hundred miles off. So I was asked wheth- 
er I would venture to try the instrument be- 
tween Boston and Philadelphia. Well, I, in 
my ignorance of the conditions, said: “Of 
course, yes.” So when I went to Boston I 
began to consider: “Now, what are we go- 
ing to do? These instruments are only pre- 
pared for short circuits.” So we began to 
make experiments in Boston to fit the instru- 
ment for use on a longer line. I knew that 
we must have many turns of quite fine wire 
in the instrument; so I had such instruments 
constructed, and then the Atlantic & Pacific 
Telegraph Company in Boston kindly lent 
me the use of their wires for experiment. 
On July 7, July 9 and July 12, 1876, attempts 
were made to use the telephone upon vari- 
ous circuits from Boston to New York, from 
Boston to Rye Beach, and other places, but, 
unfortunately, with poor success. We did 
not get any vocal sounds on these circuits, 
although with two instruments, one in one 
room and another in another room of the 
Equitable Building and a circuit to Rye 
Beach, we did get some audible effect. But 
still the results were unsatisfactory where 
the undulating current was employed. We 
tried the intermittent current. I had a par- 
lor organ, and made contact with New York 
and asked the operator to listen and see if 
he could hear anything. I played tunes on 
the parlor organ, and he was asked if he 
could hear anything, and he said, “Yes.” 
“What is it?” “Yankee Doodle.” He could 
hear tunes, but that was really the only re- 
sult of importance obtained in those trials of 
July 7, 9 and 12, 1876. 

Sir William Thomson was present at later 
trials, and I presented to him a telephone 
that we used on that occasion, and it was 
taken to England and bothered me exceed- 
ingly in telephone litigation at a subsequent 
time. The owners of my English patent had 
to disclaim everytking that was shown in 
those instruments. But it fortunately hap- 
pened that the receiving instrument was one 
of those old Centennial box receivers with a 
metallic lid, which in this case was one of 
ferro-type iron, and when I gave this instru- 
ment to Sir William Tbomson I was afraid 


he would lose the armature; and so I had- 


Mr. Watson catch the armature down at one 
roint to the magnet, to hcld it in place. Sir 
William just threw the whole thing in his 
trunk without taking it off. and when it 
arrived in England the armature, instead of 
being flat, was cocked up like that. Well, 
that saved the English patent. Everybody 
got the idea that the vibration was from this 
cocked-up thing. The English patent showed 
the cocking up of the armature. When it 
finally came before the Supreme Court of 
Englard, when they were deciding the case, 
the thing looked rather slim, according to 
the English law. The shreds of the patent 
were there—nothing was left but the metal- 
lic diaphragm. But they made a very sin- 
gular construction. They said, according to 
a very benevolent construction of the law, 
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as they conatrued it that did not interfere 
with the patent for metallie armature, and 
the patent was saved. 

That brings me up to July 12, 1876. Then 
came my summer vacation of 1876. I went 
up to Brantford, Ontario. I prepared a 
whole lot of apparatus, telephones with 
coils of different kinds, high-resistance 
coils and low-resistance cos, long coils 
and short coils, and I carried them 
up with me to Brantfor!, Ontario, 
and continued attempts to get in touch 
with long-distance lines. The Dominion 
Telegraph Company of Canada kindly lent 
me the use of its wires, and I look upon 
one expermiment there as of very great im- 
portance. It was an experiment made in 
August, 1876. The transmitting instrument 
was in Paris, Ontario; the receiving instru- 
ment, the Centennial iron-box réceiver, was 
in Brantford, at a distance of eight miles 
from Paris; and the battery on the circuit 
was in Toronto, about sixty miles away. So 
we had a circuit of somewhere from sixty 
to seventy miles. The transmission went 
one way only, but speeches were transmit- 
ted, and that was the first time speeches 
were transmitted between persons at 
a distance of several miles. But it 
was only one way; the person at the other 
end could not reply, but had to telegraph 
back by another wire. But by August, 
1876, quite a number of experiments 
that attracted attention were made on 
the wires of the Dominion Telegraph 
Company. There was one experiment be- 
tween Brantford and Mt. Pleasant, a dis- 
tance of about five miles, and then I gave 
an exhibition from my father’s house at a 
country place, four or five miles from Brant- 
ford, known as Tutelo Heights. It was about 
a quarter of a mile from the house to the 
nearest telegraph line. We got a lot of 
stovepipe wire, cleaned the town out of 
stovepipe wire, and took the wire off the 
fence from my father’s house to the cor- 
ner of the Mt. Pleasant road, and then at- 
tached it to the telegraph wire leading into 
Brantford. Then I had some friends in 
Brantford who spoke, sung and recited into 
the membrane telephone, while a large 
number of guests at my father's house at 
Tutelo Heights listened to the transmis- 
sion; and on that occasion also three voices 
were transmitted simultaneously. I had 
three mouthpieces made for the membrane 
telephone and three persons sang to the 
same telephone. 

So those experiments at Brantford were 
the first experiments that were really suc- 
cessful in transmitting speech from one. 
place to another at a distance, but they were 
all one-sided, not reciprocal. 

The first reciprocal communication oc- 
curred after my return to Boston in Octo- 
ber, 1876. On October 9 occurred the first 
conversation by telephone between persons 
separated by miles of space. This was on 
the Walworth Manufacturing Company’s 
line, connecting its factory in Cambridge- 
port with the office in Boston. It was not 
a very long distance, probably two and 
one-half miles, but free communication was 
carried on, and I think that was an his- 
torical occasion. Mr. Watson was at one 
end of the line and I was at the other, and 
we kept a record of what passed. I noted 
what I said and I noted what I thought I 
heard him say, and the parallel columns 
were reported in the newspapers, especial- 
ly in the Boston Advertiser, October 19. I 
think that was the first time that conver- 
sation had actually been carried on between 
two persons separated by miles of space. 
The space, however, was not great, only 
about two and one-half miles. 

And so we went on during 1876 with ex- 
periments, trying to increase the distance 
at which results could be obtained. For 
that purpose the Cambridge Observatory 
offered its services. They had a private 
line from Cambridge to Boston for trans- 
mitting time signals from the Cambridge 
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Observatory, and through Professor Rogers 
I had the use of that line at night, when it 
was not needed for time purposes. I had 
it connected with my laboratory, and by 
night made experiments between the Cam- 
bridge Observatory and Boston, trying to 
ascertain the conditions fit for telephone 
service on long lines. 

Then came a really noteworthy series of 
experiments on the lines belonging to the 
Eastern Railroad Company. An experiment 
was made on November 26, 1876, in which 
conversation was carried on between my- 
self, in Boston, at the Eastern Railroad 
depot, and Thomas A. Watson, in Salem. 
We had increased the distance to eighteen 
miles. Then we experimented on a line 
that led to North Conway, 143 miles away, 
so that Salem was a way station to North 
Conway. That was a very notable exten- 
sion. It was determined that we should 
send a man to North Conway, and Mr. 
Watson went up to North Conway with a 
stack of apparatus, with all sorts of modi- 
fications. Now that we had a chance of 
trying it out on a 143-mile circuit we were 
determined to take advantage of it, if we 
had to spend all day and night on it. All 
sorts of apparatus was carried. I was in 
Boston and he in North Conway. I think 
that was really the most important experi- 
ment that had been made in connection 
with the free commercial stage. This ex- 
periment was on December 3, 1875, when 
we had a free communication between Bos- 
ton and North Conway. 

Then we tried varying the coils, trying 
small wire, thick wire, long coils, short 
coils, tried it with and without a battery; 
and as a result of the experiments we gave 
up the battery and took to the magneto 
telephone alone, in the laboratory. 

That takes us up to the end of 1876. 
There is hardly anything more I can tell 
you about it before it came into commercial 
use. On January 13, 1877, I gave a lecture 
on the subject at the Philosophical Society 
in Washington. On January 31, 1877, there 
was an experiment here in Boston that at- 
tracted a good deal of attention at the time, 
although it did not compare with the other 
experiments in importance. It was a com- 
munication between the rubber shoe fac- 
tory and the residence of Mr. Converse in 
Malden, but it attracted a great deal of 
public attention to the telephone. On Jan- 
uary 21 there was a public exhibition on 
the line of the Eastern Railroad, in which 
no battery was used. Conversation occurred 
between Boston and Salem; and by and by, 
at about that time, in the early part of 
1877 or the end of the year 1876 a rather 
interesting circumstance took place. I had 
among my students at Boston University a 
young Japanese student named Tsawa. He 
came to me for the purpose of studying the 
pronunciation of English. Of course, when 
he heard about the telephone he became 
very much interested. He said: “Mr. Bell, 
will this thing talk Japanese?” I said: 
“Certainly, any language.” He seemed very 
much astonished at that, and said he would 
like to try it. I said that he could try it, 
and he went to one end of the circuit and 
I stood at the other. He talked Japanese, 
and I reported the result to him. He asked 
if it talked Japanese. I said: “It talked 
Japanese, but I couldn't quite understand 
it.” He was not quite satisfied with that, 
and asked permission to bring some Japa- 
nese friends of his from Harvard College. 
1 said: “Certainly.” He brought two 
young men there, and they talked through 
the telephone and listened; so that Japa- 
nese was the first foreign language that 
was spoken over the telephone. And these 
two Japanese, gentlemen, were exceptional 
men. I did not know who they were at 
the time, but years afterwards it was re- 
vealed to me. I was in Japan, in Yoko- 
hama, when ithe American residents in 
Japan were giving a banquet to the new 
Japanese minister who was going to Wash- 


á Po : 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


ington, Mr. Kamura, now at the head of 
affairs in Japan. I was asked to attend the 
banquet, and instead of being introduced 
to Mr. Kamura, he came up to me and said: 
“I don’t require an introduction to Mr. Bell. 
I knew him years ago.” And he turned out 
to be one of those Japanese students. Then 
I found out about the other one in a rather 
curious way. The Japanese government 
sent to this country at the time of the Rus- 
sian-Japan War Baron Kaneko. He came 
to Washington and gave a lecture before 
the National Geographical Society. I hap- 
pened to be president of that society at the 
time. And so, when the dinner was over 
and the time for the speaking came, Baron 
Kaneko said: “I knew Dr. Bell years ago,” 
and he told his story about the use of the 
telephone. So those two men, the fore 
most men in Japan today—Baron Kaneko 
and Mr. Kamura—were the two men who 
heard the telephone in the winter of 1876- 
1877. 

A few more words, and I shall have done. 
On February 12, 1877, I gave a lecture be- 
fore the Essex Institute in Salem, Massa- 
chusetts, and the lines were connected with 
Boston. The speech was transmitted be- 
tween Boston and Salem, and the audience 
generally could hear the sound of the speak- 
er’s voice, while those who came close to 
the telephone were able to converse with 
Mr. Watson in Boston. At the invitation 
of the Essex Institute this lecture was re- 
peated on February 23, 1877, and admis- 
sion was charged; and on this occasion the 
proceeds were presented to me for my 
lecture on the telephone. I immediately 
went into Boston and we had a little silver 
telephone made, and it is interesting now 
to look back upon the fact that that was 
made from the first money made from the 
telephone. 

On that occasion a very interesting in- 
cident took place. A Boston Globe reporter 
had the brilliant idea that he would send 
a dispatch to his paper in Boston by tele- 
phone, and on that occasion the first news- 
paper dispatch ever sent by telephone was 
sent to Boston by the Boston Globe. That, 
I think more than anything else, woke up 
the press of the world to the advantage of 
the telephone. That article in the Boston 
Globe was copied all over the world and 
had a great influence in modifying public 
Opinion. 

On April 3, 1877, we talked perfectly free- 
ly between Boston and New York. On April 
5, 1877, there was a lecture in Providence, 
Rhode Island, which was attended by a 
great many people, and speech was trans- 
mitted to Boston from Providence, and a 
bugler in Boston, who was well known in 
Providence, played, the sound being heard 
all over the large hall in Providence, Rhode 
Island. 

On April 4, 1877, was opened the first 
telephone line specially built for telephonic 
purposes. It simply connected the office 
of Charles Williams, Jr., in Boston, with 
his house. It was a short line, but it was 
the first of the hundreds of thousands of 


miles of telephone wire that has since been 
laid. 


—_—__--e______. 
Aspects of Public Ownership. 

Can any line be drawn between 
those enterprises that should be in pub- 
lic hands and those that should not? 
Is there any principle that ean be laid 
down for guidance, or any formula at 
once explicit and comprehensive 
enough to serve as a touchstone in all 
emergencies? 

The answer is that no such simple so- 
lution of the difficulty has been, or 
probably ever will he, arrived at. But 
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there are certain considerations which 
when taken together may serve as 
something more than makeshift direc- 
tion-posts. The most earnest advo- 
eates of public ownership, for instance, 
admit that a municipality is not justi- 
fied in attempting to meet any demand 
which is not sufficiently extensive and 
cohstant to keep the necessary plant 
fully employed. The most ardent oppo- 
nents of public ownership, on the other 
hand, admit that in the case of many 
utilities the balance of advantages points 
to their municipalization. Thus no one 
objects to seeing sewerage systems, 
markets, water works, baths, cemeter- 
ies, and slaughter houses in public 
hands, while a very strong case, as a 
rule, can be made out for turning over 
harbors and docks to the management 
of the lacal authorities. In all these 
cases where municipalization is gener- 
ally held to be necessary, it appears 
that there are three conditions usually 
fulfilled. (1) The enterprise is one 
which would be a complete monopoly 
were it in private hands. (2) The 
services rendered are of great import- 
ance to the community at large. (3) 
The fair price to be paid for the work 
performed is not readily estimated in 
advance. When an undertaking fulfils 
these three conditions the argument for 
bringing it under public ownership, 
with or without public operation, is 80 
strong as to be practically overwheim- 
ing. Every absolute and irreplaceable 
monopoly supplying a community with 
some essential utility on terms that 
cannot be regulated beforehand is tpso 
facto a fit subject for municipalization. 

It is rather, however, over those en- 
terprises that tend to become monopo- 
lies and that present no insuperable 
difficulties of publie supervision and 
control—such as gas works, electric 
lighting, street cars and telephones— 
that the battle for and against mu- 
nicipalization has chiefly raged. And 
here the example and experiences of 
Great Britain are of the first value and 
importance. No country in the world 
has plunged so heavily into the policy 
of municipal trading and none shows 
its good effects and its bad effects more 
plainly. The local debt of the United 
Kingdom amounts to over $£3,000,000,- 
000; capital sunk in reproductive un- 
dertakings exceeds $1,500,000,000; the 
average -per capita debt of the eigh- 
teen leading British cities is some $114. 


—Sidney Brooks, in The-North Amert- 
can Review. 
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THE GROWTH OF PLANTS BY 
MEANS OF ELECTRICITY. 


BY F. L. COOK. 


In recent times we have had brought 
conspicuously to the attention of the 
country the subject of the conservation 
of our natural resources. With this 
end in view, scientists and investigators 
of the Department of Agriculture have 
been carrying on experiments to deter- 
mine how best to increase the crop 
yield of the various staples upon which 
we rely for our food products. 

In these tests, among other things 
which have been tried out, we find elec- 


SHOWING 
NETWORK SUSPENDED OVER GROWING 
PLANTS ON ONF SIDE. 


INTERIOR OF GREENHOUSE, 


tricity is coming to the front. Experi- 
ments recently made with high-fre- 
quency electric currents have shown 
wonderful results in the propagation 
of plant life. A series of investigations 
have just been completed in one of the 
large greenhouses of a suburb of the 
city of Chicago which should prove of 
great import to those who are inter- 
ested in the development of the soil 
and its products. This work is being 
carried on by Richard Gloede, a promi- 
nent landscape gardener of Evanston. 
His building is fitted with every facil- 
ity for making accurate and reliable 
tests as to the action of growing plants 
under the stimulus of electricity. 

l Experiment work was started early 
in the spring of the present year, and 
the tests are just at this time drawing” 
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to a close. Stimulation of the plants 
under cultivation was obtained by high- 
tension electric currents. In the prep- 
aration of the hot-house beds, a single 
galvanized-iron wire was imbedded in 
the soil previous to setting in the 
plants. Suspended about four feet 
above the flower bed, or ‘‘bench,’’ as 
it is technically called, was placed a 
network of wires put together so as to 
form about a twelve-inch mesh. At 
frequent intervals along this network 
short brass chains were suspended. 
The entire screen of wires was care- 
fully insulated from the structure upon 
which it was stretched. 

In operation, two wires lead from the 
source of energy, one of which is at- 
tached to the conductor imbedded in 
the earth, while the second wire is 
joined to the overhead network. Very 
high voltage and frequency is used, an 


- electrical field being produced in the 


space occupied by the flower beds. In 
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The results of the tests made are 
truly remarkable and have exceeded 
the expectations of the experimenters. 
It is interesting to note the growth of 
chrysanthemums, a large number of 
which are annually grown by Mr. 
Gloede for the Chicago flower markets. 
When the plants were first set out, two 
beds were prepared side by side, and 
exactly alike, except that one bed was 
wired for electrical treatment, while 
the other was not. The bench which 
was not wired was planted with a se- 
lect lot of shoots while the ‘‘electric’’ 
bed was filled with the culls and weak 
plants which had been discarded from 
the first lot. The latter bed was kept 
constantly under the influence of the 
electric current while the other was al- 
lowed to grow in its natural way. 

It was early noted that fungus 
growth, which is so prevalent in hot- 
house soils, and is responsible for the 
death of large numbers of plants, due 
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DIAGRAM SHOWING CONNECTIONS AND FRAMEWORK. 


this way plants which are growing in 
the flower beds are directly under the 
influence of the electrical field. 

The apparatus utilized for the pro- 
duction of the high voltage consists of 
a transformer and a frequency 
changer. The outfit is connected to the 
secondary lines of the North Shore 
Electric Company, the local electric 
service company, which delivers the 
power at 110 volts and sixty cycles. 
The current first passes through a fre- 
quency changer. This raises the fre- 
quency from sixty to about 600 cycles, 
after which the electric current passes 
through a large transformer, which 
steps up the voltage to about 250,000. 
It is this voltage which acts on the 
growing plants. The present machin- 
ery consumes about four horsepower, 
being adapted to a twenty-acre field. 


to its parasitic growth on their roots, 
Was in turn attacked by the electrical 
waves and in a short time entirely dis- 
appeared. 

The plants, however, were not ad- 
versely affected, and began to show a 
rapid growth. It was found necessary 
to pinch their tops off several times in 
order to keep the stalks down to a mar- 
ketable height. In addition, it was ob- 
served that the electrically treated 
chrysanthemums were much hardier 
than the naturally grown plants. Hot- 
house flowers are planted very closely 
together to economize space, and con- 
sequently, as the flowers grow toward 
maturity, they help to support each 
other, with the result that their stalks 
are generally weak, and when the 
plants are transferred to pots for sale, 
there is considerable loss through 
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breakage. In the course of the experi- 
ments it was found that the energized 
plants were thoroughly self-supporting 
and furthermore showed an average of 
twice as many blooms on each plant. 

Tests were also made on the growth 
of roses and carnations, and it was 
found that by using the electrification 
process, about four times the yield 
could be obtained from a regulation 
bed in the same length of time required 
by former methods of cultivation. 
Also, there was a marked absence of 
stem rot, which is a characteristic ail- 
ment of these plants. 

Interesting results were obtained in 
the open-air garden situated in the 
greenhouse yard. This place was 
equipped similarly to the hot-house 


MR. GLOEDE AND TWO CHRYSANTHEMUMS. 
On His Right, Plant Subjected to Electrical 
Stimulation. 

On His Left. Natural Growth from Selected 
Stock. 


beds, having a network of wires sus- 
pended about eight feet above the 
ground and covering a garden plot ap- 
proximately fifty feet square. In this 
space was planted the usual assortment 
of garden truck. The plants were given 
no assistance other than being electric- 
ally treated and properly cultivated, 
relying entirely on the rainfall for 
their water supply. All varieties 
thrived continuously, showing good 
growth even through the nine weeks 
of extremely dry weather which pre- 
vailed last summer. 

Radishes were grown three inches in 
diameter which retained their flavor 
and showed no signs of being pulpy 
and stringy. Tomatoes and corn grew 
to unusual size, at the same time keep- 
ing their uniformity of shape. The 
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bumper crop, however, was the musk- 
melons. These were planted from seed 
on the eighth day of June, in a plot 
of ground twenty feet square, and in 
nine weeks, lacking three days, 362 
melons were harvested, all ripening at 
practically the same time. A peculiar 
feature of the electrification treatment 
is that the melons, and also beets, were 
made noticeably sweeter. 

Mr. Gloede does not confine the use 
of electricity alone to the propagation 
of plants. His entire grounds are a 
model of modern illumination. The 
greenhouses and residence adjoining 
are brilliantly lighted with tungsten 
lamps, while a cluster lamp-post serves 
to display the beauties of the landscape 
gardens at night. 


; -——___9-2- 
Electricity and Plant Life. 
The study of economic biology is 


gaining a good deal of attention at the. 


present time, and those engaged in re- 
search work have been able to secure 
results which suggest that there are 
enormous possibilities in the applica- 
tion of electricity to agriculture and 
horticulture. Very interesting and val- 
uable results have been obtained in 
England by Professor Lemstrong, Sir 
Oliver Lodge and J. E. Newman. 

The investigators claim that the 
growth of almost all cereals, fruit and 
vegetables can be increased and stimu- 
lated by the application of electricity, 
and, what is equally important, that 
the products can be gathered earlier. 
Their statistics go to show that the in- 
crease in quantity in certain cases is 
very high—strawberries 36 per cent, 
tomatoes 20 per cent, beets 30 per cent, 
cucumbers 17 per cent, wheat 29 per 
cent and barley 9 per cent more grain 
and 12 per cent more straw. In the 
ease of barley, the germinating proc- 
ess which is used by brewers occupies 
about 27 days, but this period is re- 
duced to 13 days with the assistance 
of electricity, while it is also claimed 
that the percentage of germination is 
greater. These data have been ob- 
tained as the result of most carefully 
conducted experiments, and the ques- 
tion naturally arises as to the possibil- 
ity of a general co-operation between 
science and agriculture on these lines. 
In other words, is it possible to secure 
apparatus in such a simple form, and 
at such a reasonable figure, that ordi- 
nary nurserymen and farmers will feel 
tempted to call the power to their aid? 

That is a question to which Thomas 


Vol. 59—No. 20 


Clark claims to have an affirmative an- 
swer. He has built and patented a ma- 
chine which is really an influence ma- 
chine, and by the application of high- 
tension electricity a continuous current 
from insulated overhead wires can be 
discharged. The machine has six plates 
which are mounted on ball bearings, 
and the spindle does not pass through 
the plates, which is the case with all 
Wimshurst machines. These plates are 
driven by a special gear adjustable 
from the outside of the glass case 
which incloses the apparatus. The 
chief advantages of this spindle are 
that there is less friction, and that lu- 
bricating oil does not get onto the 


_ plates. 


There are several other novel fea- 
tures designed to give the machine 
increased efficiency. For instance, there 


is an ingenious arrangement for drying 


the air whch passes into the case, and 
at the same time the dust is extracted. 
This is drawn off by a pump-like ar- 
rangement in which the exhaust of the 
small oil engine used for driving the 
machine is turned to a useful purpose. 
This arrangement renders the machine 
indifferent to the atmospheric whims 
which are so often a source of annoy- 
ance to electricians, and it is as effect- 
ive when the weather is damp and 
muggy as on a dry, frosty day. Other 
features are an absence of sectors from 
the plates; sliding removable electrodes 
which can be easily taken out for 
cleaning or adjustment purposes, and 
also the side terminals. When termin- 
als are fixed on the top of the glass 
case, there is a leakage through the 
particles of dust which accumulate on 
the surface, but this is avoided by the 
side terminals. Although 600,000 volts 
is used, the appartus is so designed 
that the man in charge has complete 
control over any wires placed in & © 
greenhouse, or elsewhere, and the dan- 
ger is practically nil. 

The machine which Mr. Clark has 
just built is shortly to be put to a prac- 
tical test in one of the largest nurser- 
ies. The purchasers have evidently 
realized that there is a chance of ob- 
taining early crops, and in order to 
secure the best results they have 


erected a greenhouse on the lines de- 
sired by Mr. Clark. ` 


~~ 
Statue of Lord Kelvin. 


A statue of Lord Kelvin is to be 
erected in Glasgow, close to the Unm- 
versity, in the near future. 
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ELECTRICITY IN A BOLT FAC- 
TORY. 


POWER PLANT OF THE CONTINENTAL BOLT 
& IRON WORKS. 


The Continental Bolt & Iron Works, 
Chicago, has recently moved into a new 
factory building located on Forty-third 
Street near Western Avenue, in which 
every provision has been made to util- 
ize electric power. The plant arrange- 
ment is such that the usual labor neces- 
sary in a plant of this character for 
handling the raw and finished product 
has been eliminated to a great extent, 
electric cranes of all sizes being em- 
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The boiler room, shown in one of the 
accompanying illustrations, contains 
two Stirling -water-tube boilers each of 
200-horsepower capacity, and provided 
with a Green chain-grate stoker. The 
boiler room also contains a Cochrane 
heater and receiver. The plant is ar- 
ranged for the installation of three 
boilers, one more to be added when the 
factory buildings are extended. There 
is a radial-brick chimney, 60 inches by 
125 feet, to which the boilers are con- 
nected by means of an overhead steel 
breeching. The chimney was built by 
the Custodis Company, and is equipped 
with Ajax lightning protection. 

The engine room contains a 250-kilo- 
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ENGINE ROOM OF CONTINENTAL BOLT & IRON WORKS. 


ployed. Motor drive is used through- 
out, the total rated horsepower of the 
motors installed being about 885. 

The new plant consists of two main 
buildings and a power plant in a sep- 
arate building. The heading and 
threading buildings are each 263 feet 
long, but provision has been made for 


increasing each of these buildings to 


practically double its present length 
Without interfering with the arrange- 
ment. The power plant building is 45 
feet by 92 feet, divided into two parts; 
each 45 feet by 45 feet. The boiler 
room is twenty-seven feet high; both 
practically at ground level. 

l The service of the power plant is fur- 
nishing electric current for lighting and 
Power in the factory, supplying com- 
Pressed air for the oil furnaces, heat- 
ing the buildings and handling fuel oil. 


watt unit, consisting of a Sprague gen- 


erator operating at 250 volts and 120 
revolutions per minute, mounted on a 
Nordberg Corliss engine 20 by 36 
inches, having a long-stroke gear. The 
current is delivered to a two-panel 
switchboard, from which it is carried 
in two mains to the heading and 
threading buildings. 

The engine room also contains an In- 
gersoll-Rand air compressor with cylin- 
ders 12 inches and 18.25 inches by 12 
inches. There are two 7 by 4 by 10 
center-packed Platt duplex boiler-feed 
pumps in the engine room and also a 
National Supply Company duplicate 
equipment for handling fuel oil. A 
general view of the engine room giving 
an idea of the arrangement of this 
equipment is shown herewith. 

There is an outdoor pipe line carry- 
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ing the steam, air and oil mains to the 
factory buildings. This line consists of 
cedar poles and A frames set in con- 
crete. The line ^as heavy cross-arms 
from which the pipes are suspended 
and on which are mounted the electric 
cables. The steam pipes are insulated 
with magnesia covering, protected from 
the weather by means of roofing ma- 
terial secured to the covering itself. 
The steam piping is simple and di- 
rect; the header and steam lines are 
relatively small, large separators being 
mounted on steam-using machines. 
The heating consists of direct radia- 
tion, most of which is suspended from 
the roof trusses. There is a vacuum 
pump in the main building operated by 
an electric motor, and each radiator is 


` provided with a Dunham trap. The 


heating system and vacuum pump are 
designed for operation at atmospheric 


BOILER ROOM. 


pressure while the engine is in service. 
It is also arranged so that the vacuum 
pump can be shut down and the plant 
operated as a low-pressure gravity in- 
stallation when neither electric power 
or exhaust steam is available. 

The piping was done by John R. 
Kehm Company, the pipe covering by 
the Western Roofing & Supply Com- 
pany. The switchboard and cables 
were furnished by Kohler Brothers. 

The arrangement of the factory was 
planned by J. G. Hempstead, superin- 
tendent of the Co ttinental Bolt & Iron 
Works, while the power plant was de- 
signed by W. L. Fergus & Company. 

a 

Exports of Copper. 

Exports of copper for October to- 
taled 21,904 tons. The amount for last 
year was 27,512 tons. 
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INSPECTION AND INSURANCE OF 
ELECTRICAL MACHINERY. 


BY MICHAEL LONGRIDGE. 


The increase in the business of the 
electrical department during 1910, as 


compared with 1909, was as follows: 
Starters 
or Con- 
Dyna- trol- To- 
mos. Motors. lers. tals. 
Machines insured, in- 
crease per cent.... 6.2 12.5 17.6 14.0 
Breakdowns, increase 
per cent ........... 22.4 11.2 16.0 12.8 
Cost, increase per 
Cent greys aa A02 15.2 10.2 17.6 


The rates of breakdown among the 
various classes of machines were these: 

Dynamos—Continuous current 1 in 
16.5; alternating current 1 in 5.3. 

Motors—Continuous current 1 in 8; 
alternating current 1 in 12. 


Dynamos and Motors—Continuous 


current 1 in 8.8; alternating current 1 
in 11.2. 


' Starters and Controllers—1 in 25.4. 

The proportion borne by the contin- 
uous to the alternating-current ma- 
chines covered by insurance during 
1910 is given below, and corresponding 
figures for the previous nine years are 
added to show how this proportion is 
gradually changing: 


1901 1902 1903 1904 
Dynamos— 
Per cent C 
Per cent A 
Motors— 
Per cent C. 
Per cent A 
Total— 
Per cent C 
Per cent A 
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C 
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- The proportion in which the various 
parts of the dynamos, motors, starting 
switches, and controllers, insured in 
1910, caused or -initiated the break- 
downs of the year, are tabulated be- 
low, ‘with the corresponding figures for 
1909, and for the preceding eight 
years : 
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uous and alternating-current motors 


ing of the line wire, the coil, and a 
separately, as follows: 


pawl) is closed, the pawl being attracted 


Description of part of which is believed to 
have failed first. 


C. C. Motors. 


A. C. Motors. 
1908. 1909. 1910. 1908. 1909. 1910 
Rotating parts carrying current— 
Armatures or rotors, per cent.......... ee eee 38 39 33 21 23 30 
Commutators or slip rings, per cent.......... 29 31 29 2 6 5 
Stationary parts carrying current— 
Magnet or stator coils, per cent.............. 11 15 15 53 49 36 
Brush gear and terminals, per cent.......... 6 3 6 0 8 2 
Rotating parts not carrying current— —— —— — — — capers 
Shafts, spiders, cores, binders, pulleys, gear &4 88 83 76 86 i3 
wheels, ete., per cent......... ccc cc eee ewes 9 7 8 6 6 5 
Stationary parts not carrying current— 
Frames, pole pieces, bearings, etc., per cent.. 7 5 9 18 $ 22 
100 100 100 100 100 100 


CAUSES OF BREAKDOWN. 
Starting Switches 


Dynamos, Motors. and Controllers. 

Average Average Average 

for 8 for 8 for 4 

Cause of Damage. years. years years 

previous previous previous 
to 1909. 1909. 1910. to1909. 1909. 1910. to 1909. 1909. 1910. 
Accident, per cent ........c.c cee ee eee 10.9 5 4 7.9 2 5 13.7 5 9 
Dirt and neglect, per cent............ 18.7 20 16 21.9 26 24 12.5 19 9 
Age and deterioration, per cent...... 24.2 16 29 22.8 14 18 25.7 17 30 
Bad work or design, per cent........ 20.4 23 23 15.4 14 16 8.0 14 10 
Overloading, per cent.............0.. 2.2 1 0 4.5 1 1 4.8 2 2 
Unascertained, per cent ............. 23.6 35 28 27.5 43 36 35.2 43 40 
100.0 100 100 100.0 100 100 100.0 100 100 


The causes of the year’s breakdowns to the electromagnet and the ratchet 
were probably as given in the above wheel of the talking machine released, 
table. the recorder cylinder being thus set in 
motion. The pawl is so pivoted that its 
Automatic Telephone Message Re- tendency is always to gravitate away 

corder. from the electromagnet and engage it- 

An apparatus recently invented by self with the ratchet wheel, 80 as to pre- 
Albert Baumgartner, of St. Gall, Switz. emt the rotating of the cylinder. Dur- 
erland, is said to record telephone com- ns the period a message À pene iw 
munications in the absence of the person erted, however, tig aw) 1s aitari 


—e 


by the electromagnet. When the con- 


1905 1906 1907 1908 


1909 1910 nection is broken the circuit is inter- 
97.0 97.0 96.5 96.0 95.0 94.5 rupted and the pawl falls by its own 
3.0 3.0 3.5 4.0 5.0 5. ; me 
gies ere. ae. ‘ve abe = weight onto the ratchet wheel which is 
as 91. ; : : 5 . 
7.5 8.5 11.0 13.5 15.5 16.5 fixed to the cylinder, and thereby the 
93.0 925 90.0 87.5 86.5 85.5 rotary motion of the latter is pre- 
7.0 75 10.0 12.5 135 14.5 


vented from taking place. 
ealled up and to actually reproduce them 


when desired. While the apparatus does 
not appear to be very complicated, it 
is nevertheless ingenious, consisting of 
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Are Electrons Impenetrable? 
The doctrine of the impenetrability 


of matter is now assailed. Professor 
a microphonic telephone and a dictating Bragg, in a recent article in Science 


machine with cylinder and sound inter- 
ceptors. The receiver having been left 
unhooked by. the absentee, the spoken 


Progress, states that there is very strong 
evidence that any two atoms, or even 
any two electrons, ean pass through one 


Description of part which is belleved 
to have failed first. 


Rotating parts carrying current— 
Armatures and rotors, per Cent. ......cceeeeee 
Commutators and slip rings, per cent 
Stationary parts carrving current— 
Magnet coils and stators, per cent............ 
Brush gear and terminals, per cent 
Rotating parts not carrying current— 
Shafts, spiders, cores, binders, pulleys and 
gear Wheels, per COD oc... cece ee ee eee eee eee 
Stationary parts not carrying current— 
Frames, pole pieces, bearings, etc., per cent.. 


oe ee eave 


As a large majority of the machines 
insured are motors, it may be interest- 
ing to tabulate the figures for contin- 


1 Report by the chief engineer of the British 
Engine, Boiler and Blectrieal Insurance Com- 
pany on electrical machinery and apparatus 
coming under his supervision, 


Starting Switches and Controllers. 
Dynamos. Motors. ANerace 
Average Average for tour 
for 8 = forg i : years pre- 
a N Aaa Description of part which is vious i 
neh a previous believed to have failed first. © to 
to 1909. 1909. 1910. to 1909. 1909. 1910. 1909 1999 1910., 
Parts carrying current— 
ni A ne ie 37 33 Resistance coils, per cent 52.0 a2 57 
Fes - ee -í “ Contacts and switch i 12 
; ` arms, per cent......... 10.8 . 4 
8.9 i be 13.9 20 17 Automatic apparatus, per 
kaa pi 4 COTE? N 14.0 | 18 
7 “76.8 So oS 
14.7 i 12 13 14.1 f 7 9 Parts not carrying current — 
L 4 4 5 Frames, slabs, carriers 
ees ee. . 10 for coils, springs, ete. | i 3 
100.0 100 100 190.0 100 100 per CONT aoee Reh eak weN RS 23.2 } 
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words are recorded on the cylinder 
Which is set in motion, and upon his 
return the instrument readily repro- 
duces the message. 

At the moment the call is made from 
the sending station the circuit (consist- 


another, given sufficient relative velocity 
of approach. In some eases the velocity 
would have to approach the velocity of 
light, but this condition is fulfilled by 


some of the particles shot off from ra- 
dium. 
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Electrical Notes From Great Britain. 


The Cleveland & Durham Electric 
Power Company has reported a greatly 
improved position increasing its annual 
gross profit from $64,710 to $105,000. 
In June last the connected load ag- 
gregated 40,460 horsepower, an in- 
erease of 4,177 horsepower, with a fur- 
ther 12,500 horsepower ordered and 
important negotiations pending. Ar- 
rangements have been entered into 
for operating four additional waste 
heat stations including two ironworks 
at Redcar, and the Port Clarence works 
and Ayresome Ironworks. 

In consequence of the big demand 
at Bury for industrial power, the mu- 
nicipal electricity department had to 
install a second generating station, 
and the equipment is in a sufficiently 
advanced state for power to be sup- 
plied. The work is, however, not quite 
complete, and particulars are promised 
Shortly. The opening took place quite 
unceremoniously a week or two ago. 
Briefly stated the equipment consists 
of three Woodeson water-tube boilers 
evaporating 25,000 pounds of water 
per hour, and two 2,000-kilowatt Sie- 
mens alternators driven by Zoelly tur- 
bines. Last year Bury had an increase 
of twenty-four per cent in its power 
load. The Fife Electric Power Com- 
pany has added a further 2,500-horse- 
power turbine-driven generator (Brit- 
ish Thomson-Houston) at its Townhill 
station. Two of the London municipal 
electric supply authorities (Poplar and 
Stepney) have been conferring elabor- 
ating a scheme whereby they will help 
each other in the way of plant exten- 
sions so as to economically meet in- 
creased demands. Stepney will give 
Poplar a certain supply until 1913; 
Poplar will help Stepney up to a speci- 
fied maximum from 1913 to 1917 with 
subsequent provisional agreements, be- 
yond that date, and each authority 
must store sufficient coal to meet three 
weeks’ requirements in winter. Pop- 
lar will have to install a further 3,000- 
kilowatt turbo-generator, boilers and 
coaling apparatus at a cost of over 
$100,000. The Council is now ordering 
a Willans-Parsons turbine and three- 
phase alternator with condensing plant 
at a cost of $38,000. At Sheffield the 
Co-operative spirit is evidenced in the 
Investigation recently ordered of the 
advisability of the electricity supply 


By Our London Correspondent. 


and tramway departments—each of 
which has its own generating station 
—arranging for a mutual transfer of 
electrical energy aS occasion may re- 
quire. An estimate of cost is being 
prepared. 

Birmingham is acquiring a site on 
which it proposes to erect a further 
generating station for high-tension 
power supply at a cost of $1,125,000. 
The Bradford municipal electricity de- 
partment reports a large increase in 
demand for energy consequent upon 
reductions of charges and the introduc- 
tion of a new graded system of charg- 
ing. More consumers have been added 
than in any previous year. Small 
power users took an additional 500,000 
kilowatt-hours. Liverpool Corporation 
added 305 new electric motors (1,300 
horsepower), and the power demand 
for such purposes was thirty per cent 
better than last year. An interesting 
part of the year’s work has been the 
connection of nearly ninety dwelling 
houses to the circuits on the Waver- 
tree Garden City Estate; it is not un- 
likely that a further 1,700 houses may 
also follow suit. According to reports 
from several parts of the country a 
number of municipal corporations have 
decided to seek powers in the next ses- 
sion of Parliament for carrying out 
electric wiring work. Swindon. elec- 
tricity works plant is to be extended, 
and after discussion whether it should 
be by means of steam turbines or Diesel 
oil engines (250-kilowatt sets) the rec- 
ommendation of the engineer in favor 
of the latter has been adopted. 

The recent awakening of British in- 
dustrial works to the advantages of 
electrification found expression in the 
speech of John Kerr to the stockhold- 
ers of Dick, Kerr & Company, Lim- 
ited. He said that though England 
had once lagged behind Germany and 
America in the adoption of electricity 
for ironworks, textile mills and other 
industrial works the greatest interest 
had now been awakened. A consider- 
able amount of generating machinery 
had been ordered and many important 
installations were under consideration. 
Mr. Kerr said that keen competition 
continued in all departments of the 
business, and they were now complet- 
ing metal-filament lamp works in con- 
nection with which they were availing 


themselves of the experience of a Con- 
tinental company in order to avoid the 
danger of experimental work. This is 
quite a new field for this company, 
which hitherto has devoted itself to 
electrical machinery and installations, 
permanent-way contracting and roll- 
ing-stock work. a 

The British Thomson-Houston Com- 
pany, Limited, has during the past year 
carried out important extensions to 
various parts of the factory at Rugby, 
but notwithstanding these increased fa- 
cilities, the works are stated to be as 
full of orders as they could be. In the 
general electrical departments the or- 
ders in hand are considerably in excess 
of those on the books a year ago, and 
in the Curtis-turbine section there have 
never before been so many turbines 
under construction. Special attention 
is now being centered on the selling of 
Mazda lamps, new stock rooms for the 
sale of these and of wiring supplies 
having been taken in London and Man- 
chester. These are parts of the com- 
pany’s advertising scheme. Mr. Nau- 
heim, the chairman, told shareholders 
at the annual meeting in London on 
October 19 that the big increase in 
business came too late to be reflected 
in the accounts for the year ended at 
March last. He also added that though 
there was this growth in volume of 
business at present, and though they 
were continually adding to their ca- 
pacity for production, the percentage 
of profit remained low as competition 
was almost as keen as ever. In fu- 
ture the accounts would be made up 
at December. The balance sheet sub- 
mitted at the meeting showed a profit 
after paying interest on debentures 
and loans of $31,870, out of which 
$26,715 has been placed to deprecia- 
tion of apparatus, meters, supplies, etc., 
and $3,140 to other depreciation. 

The scheme of the British Electric 
Traction Company for rearrangement 
of the rights of the preferred and com- 
mon stockholders has been the subject 
of a great deal of discussion and a full 
meeting was held in London on Octo- 
ber 17, E. Garcke presiding. There 
were signs of strong organized opposi- 
tion, but when the meeting was held 
it transpired that the chief objecting 
parties had agreed to approve the 
scheme subject to modification after 
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conference between representatives of 
the conflicting interests and the board. 

The Olympia Electrical Exhibition 
closed its doors on Saturday, October 
21, and we are now settling down to 
normal living again. On the whole the 
event must be described as a success. 
There is little to be enthusiastic about, 
however. Exhibitors, speaking gener- 
ally, have done fair business, and they 
know each other a little better than 
they did before, but there is a good 
deal of complaining that the public 
was not drawn to Olympia as by a 
huge magnet throughout the entire 
month to see the electrical manufac- 
tures and demonstrations. In the third 
week, as the newspapers paid greater 
attention to the exhibition, the people 
came in fairer numbers, at times even 
in crowds, but criticism and disappoint- 
ment still continue because the event 
has passed without a sufficiently great 
appeal of modern electricity being 
made to the public. Advantage was 
taken of the opportunity to bring the 
claims of the reorganizing Electrical 
Manufacturers’ Association into promi- 
nence by a dinner held while the ex- 
hibition was in progress. 

Now that the exhibition is an event 
of the past, the time of society meet- 
ings is at hand. The Faraday Society 
has already held two meetings, the 
Physical Society is also assembling, the 
Institution of Mechanical Engineers 
re-opened on October 20, and the In- 


stitution of Electrical Engineers starts | 


off with an address at the Manchester 
Local Section on October 27 by the 
chairman, W. Cramp. The program of 
this section as it appears on paper is 
an excellent one, as shown by the fol- 
lowing subjects which will demand at- 
tention between now and April next: 
Mechanical design of direct-current 
turbo-generators; the function of the 
laboratory in the training of an engi- 
neer; automatic reversible battery 
boosters; heat conductivity in electrical 
machinery; recent developments in 
turbine practice; electrical furnaces; 
specifications; high-tension porcelain 
insulators; the mechanics of electric 
train movement; the corrugation of 
rails; recent developments in the ap- 
plication of electricity in textile fac- 
tories, and last of all a lecture by Dr. 
R. Thury. The members of the stu- 
dents’ section at Manchester also have 
a good program, the items including 
two debates, one on the question, 
“Would Co-partnership Be Preferable 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


to Trade-unionism for the Electrical 
Industry?” and the other on ‘‘ Direct 
Current Versus Alternating Current for 
Industrial Purposes.’ On October 31 
J. F. C. Snell of London is going to ad- 
dress the students, part of his remarks 
relating to modern power stations in 
South America, for which he has been 
responsible as consulting engineer. 


ALBERT H. BRIDGE. 
London, October 23, 1911. 


a e 
The Faraday Society. 
A wmecting of the Faraday Society 
was held on October 3 in London, with 


Vice-President F. W. Ilarbord in the 
chair. 


John Harden read a paper on ‘“‘The 
Paragon Electrice Furnace and Recent 
Developments in Metallurgy.’’ 


In this furnace the surface of the slag is 
heated by means of arcs, and the bath is 
also heated from the sides and beneath 
by means of side plates as in the Roech- 
jing-Rodenhauser furnace. The furnace is, 
in fact, a combined arc and resistance fur- 
nace. In this way the maximum heat can 
be applied exactly where desired; during 
desulphurization and dephosphorization to 
the slag, and during the period of degasify- 
ing to the bottom and sides of the bath. 
Incidentally, the arcs enable the furnace 
to be started from the cold, while the use 
of the side electrodes enables large, ex- 
pensive carbons to be dispensed with, and, 
of course, larger units to be built, as 
only a small proportion of the power en- 
ters the furnace through the arcs. , In a 
fifty-ton furnace the electrode cross section 
need only be 24 by 24 inches, correspond- 
ing to a twenty-ton ordinary arc furnace. 
A further incidental advantage claimed is 
the greater durability of the roof. If de- 
sired, gas firing can be used in place of 
the arcs, in conjunction with the side elec- 
trodes. In a trial furnace now being built 


in Germany, side plates only are provided 
for. 


Donald F. Campbell read a paper en- 


titled ‘‘Progress in the Electrometal- 
lurgy of Iron and Steel.” 


The author stated that although few 
fundamental principles had been introduced 
during the last few years, the all-important 
evolution from the laboratory to the com- 
mercial stage had been accomplished in 
many electric thermic processes, and that 
increased efficiency and reduced cost were 
the problems receiving the most attention 
at the present time. The influence of the 
cost of power supply in the geographical 
distribution of electrochemical industries 
was then discussed, and special referende 
was made to the water power of Scandi- 
navia and the Alps, which were taken as 
examples of districts where cheap power 
supply was availabie, and consequently 
those industries in which power supply 
is of prime importance were most highly 
developed, such as the manufacture of 
ferro-alloys and smelting of iron ore. Two 
types of water-power station were then de- 
scribed: as examples were mentioned those 
in Trollhiittan in Sweden, and L’Argen- 
tière in France. The advances in the elec- 
trometallurgy of iron and steel were then 
briefly mentioned. The author stated that 
the manufacture of pig iron by electricity 
was only likely to make headway in Scan- 
dinavia and Western America: but he 
stated that in those countries, where the 
conditions were altogether exceptional as 
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regards the absence of coke and a cheap 
supply of water power available, the elec- 
tric smelting of iron had been proved con- 
clusively to be able to compete with small 
Swedish blast furnaces in cases where the 
price of power was below $8 per kilowatt. 
That the development of Scandinavian 
water powers would do much to compen- 
sate the exhaustion of the wood supplies, 
was the most important result of the in- 
troduction of this process, and the author 
stated that this new development would 
strengthen Sweden, especially in the North; 
but he went on further tb point out that 
another important development would 
probably restore the balance to a great ex- 
tent, namely, the electric refining of steel, 
which could be carried on in any country 
irrespective of low cost of power. Com- 
parison was then made between the local 
conditions in Sweden ana California, where 
the most striking developments have taken 
place, and the process had been developed 
from a theoretical to a commercial and 
profitable basis. The process had been es- 
tablished for the manufacture of many 
classes of tool and special steels, but the 
question before progressive steel-makers at 
the present time was whether the elec- 
tric furnace could be generally applied in 
conjunction with the basic or acid Bes 
semer converter to compete with open- 
hearth steel in the matter of cost. He 
said that it could compete only with beat 
acid open-hearth steel for price at the pres- 
ent time, though many German and Ameri- 
can engineers were giving this problem the 
most serious consideration, and several 
twenty-ton electric furnaces were being 
erected with complete confidence to prove 
the economy of this application as a duplex 
process in competition with ordinary open- 
hearth practice. Curves were shown giv- 
ing the results of over one hundred tests, 
which proved very clearly the superiority 
of electric steel as compared with material 
made in the open-hearth furnace. The au 
thor further discussed the special case of 
Germany, which is dependent on the basic 
Bessemer process for the production of 
cheap steel, and stated that this method 
of manufacture was not sufficiently reliable 
for modern requirements, and some im- 
provement in quality was essential, and 
that this could be provided by electrical 
refining. If the process were generally ap- 
plied to the basic Bessemer, the output 
of Germany alone would involve a very 
wide application of electricity. The author 
also pointed out that during the last two 
years many improvements in detail had 
been made and the power consumption for 
melting and refining scrap had been re 
duced to as low as 600 kilowatt-hours per 
ton of steel over long periods. 

E. Kilburn Scott gave a description 
of the Hering furnace. 


——__——¢--o———___—- 


Hearing on Wireless Rules. 

A public hearing was held on Octo- 
ber 26 at the office of Benjamin S. 
Cable, acting secretary of the Depart- 
ment of Commerce and Labor, regard- 
ing the present wireless regulations 
and possible changes in them. One of 
the subjects considered was that of 
auxiliary power for the operation of 
the wireless apparatus, in the event of 
the regular source of power from the 
ship’s dynamo being interrupted or not 
available. 

Regulations governing wireless equip- 


ment, passed by Congress in June, 1910, 
became effective July 1 of this year. 
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Electrical Notes from Continental Europe. 


It appears likely that the power- 
transmission project from the Rhone 
River to Paris will be carried out be- 
fore long. This undertaking is one of 
an unusual scope, as it calls for a sup- 
ply of 200,000 horsepower to be carried 
upon a 120,000-volt power line for a 
distance of 300 miles. An official com- 
`- mission has taken up the matter recent- 
ly and is engaged in drawing up the 
plans for the enterprise according to the 
most recent engineering progress. 
American practice is called upon espe- 
cially in laying out the power line, and 
for this reason it is considered that a 
voltage as high as 120,000 or perhaps 
even 150,000 volts can be adopted with- 
out any trouble. The power of the 
Rhone will be used at a point not far 
from the Swiss frontier. Mr. Lugeon 
has been examining the geological con- 
ditions of the region, and Mr. De Val- 
breuze the question of the hydraulic and 
electric plant. It is proposed to erect a 
dam across the Rhone from which will 
proceed a short canal of 150 feet width 
and 25 feet depth. The turbine house 
is fitted with sixteen penstocks for use 
with 20,000 horsepower turbo-alterna- 
tor units, working upon a 230-foot head 
of water. Instead of the high-voltage 
direct-current system which was advo- 
cated in the old project, the engineers 
prefer to use the three-phase system at 
120,000 volts and twenty-five cycles. The 
turbine house will be a building of 
about 1,000 feet length and will contain 
sixteen units of a uniform size. On a 
higher level will be erected a transform- 
er house of about the same length. and 
the cables will run between the two in a 
series of tunnels. Each unit in the tur- 
bine house consists of two Francis tur- 
bines mounted on a common horizontal 
shaft and direct coupled to a 20.000- 
horsepower alterator. 

The transformer house will have three 
long parallel halls to provide for as 
many different voltages, seeing that 
120,000 will be used for the Paris line, 
30,000 volts for the surrounding dis- 
tricts, and 12,000 volts for local use 
A large part of the current for local 
use will serve for the electrochemical in- 
dustries and will thus tend to equalize 
the load. Four power lines will be run 
to Paris, and these will be mounted on 
structural iron poles following the re- 
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cent American practice. The power 
line will be divided into sections of six- 
ty miles length. 

During the Turin exposition, mem- 
bers of the International Electrotechni- 
cal Commission had an opportunity of 
visiting several of the most recent elec- 
trical enterprises in the north of Italy, 


and among these was the new Chio-. 


monte hydraulic plant which supplies 
the city of Turin and is among the 
largest in the south of Europe. We will 
mention a few of the leading points 
about this plant. 

The station lies on the Dora Riparia 
stream, and uses a 1,060-foot head of 
water. It contains at present four tur- 
bines of the Pelton type and 5,000- 
horsepower size, direct-coupled to three- 
phase alternators. These machines 
work at 8,000 volts and fifty cycles, and 
it is proposed to erect other groups of 
the same kind before long. The plant 
contains four three-phase transformers 
of 3,500-kilowatt size which serve to 
raise the voltage to 50,000 volts for the 
power line. Part of the current from 
the turbine plant is delivered to the 
Mt. Cenis tunnel where it serves for the 
electric traction on the tunnel section. 
A substation is erected near the tunnel 
for this purpose. But the greater part 
of the current is sent over the main 
power line to the Martinetti substation 
which serves for the city of Turin. The 
present power line is about thirty miles 
long and it is mounted on structural- 
iron poles. The substation contains 3,- 
200-kilowatt transformers so as to low- 
er the voltage to 6,600 volts for the city 
mains. <A steam plant of some size is 
also installed here, containing six Bab- 
cock & Wilcox boilers and two Par- 
sons steam turbines of 5,000-horsepower 
size connected to alternators. For the 
city tramways there are being mounted 
three rotary groups of 1,000-kilowatts 
and a large storage battery. The 6,600- 
volt, three-phase current is sent into 
two sets of underground mains, one of 
which feeds a three-wire secondary at 
500 volts for power use, and the other 
a four-wire secondary with grounded 
neutral wire at 220 or 125 volts for the 
lighting current. . | 

Recent data regarding the operation 
of the new three-phase electric railroad 
which runs from Genoa to Busalla states 


that it is one of the lines belonging to 
the Italian government railroad sys- 
tem, and was built in order to afford a 
ready means of transporting coal from 
the port of Genoa across the mountain 
region to the leading centers, such as 
Milan and Turin. An electric line was 
much preferred in the present case ow- 
ing to the heavy grades and numerous 
tunnels in the mountain district. It uses 
three-phase current at 3,000 volts, with 
overhead trolley and third rail, and 
runs electric locomotives of sixty-five 
tons adherent weight. The four axles 
of the locomotives are driven by two 
non-synchronous 500-kilowatt motors, 
these being connected in series for start- 
ing and in parallel for normal running. 
Such locomotives take 600-ton trains as 
a general rule. Both the electric line 
and the new steam plant which fur- 
nishes the current have been installed 
by the French Westinghouse Company. 

The steam plant uses two 5,000-kilo- 
watt turbine-alternators of the Parsons 
type which deliver three-phase current 
at 15,000 volts and fifteen cycles to the 
various substations lying on the rail- 
road, and in these it is raised to high 
voltage for the trolley line. There are 
run on the average seven coal trains 
per day on the present line. Owing to 
the interesting features which it pre- 
sents, it was one of the subjects for dis-° 
cussion at the Turin Congress, and was 
also visited by the delegates. 

The machinery hall of the Exposi- 
tion contains a number of engine 
groups, all of which represent the most 
recent practice in the various lines. The 
Ganz Company of Budapest has one of 
its new steam-turbine sets in which a 
Blathy turbine is eombined with a 6,- 
500-volt Ganz alternator. Diesel oil en- 
gines have a great interest for plants 
in the south of Europe where coal is at 
a high price. One such group was in- 
stalled by the Swiss Sulzer firm. con- 
sisting of a 750-horsepower Diesel en- 
gine coupled to an alternator. Another 
Diesel engine of the same size is built 
by the Franco Tosi firm, one of the prin- 
cipal Italian engine constructors. It 
runs at 150 revolutions per minute and 
drives a Brown-Boveri 6,400-volt alter- 
nator. The same firm has two large 
boilers which are fired by naphtha fuel 
and supply a 1,000-horsepower hori- 
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ternator. 


Among the new electrical enterprises 
in Germany is a project for a large 
hydraulic supply in the region of Eis- 
enach. The plans call for three sepa- 
rate dams across the valleys in order to 
form naturai basins. One of the dams 
will be erected in the Emse valley above 
Winterstein, and the others in the 
Laucha and Leina valleys. Among the 
steam plants may be mentioned a large 
station which it is proposed to build for 
the use of Nuremberg and Fiirth. It 
is likely that the Schuckert firm will 
receive the contract. For the town of 
Spandau and the surrounding region 
there is some talk of erecting a large 
steam plant. Among traction matters, 
we note that the new electric road from 
Bonn to Siegburg was opened for traf- 
fic recently. The municipality of Bonn 
is now engaged on a project for using 
electric traction on a number of sec- 
tions of the Cologne-Bonn railroad 
and also to electrically equip the sec- 
tion of line known as the Vorgebirgs 
Bahn. 

At Alamissa, in the southern part of 
Austria, there is to be erected a large 
hydraulic plant, and the contract has 
been awarded to-a Trieste firm. The 
power of the Setina River will be used 
here, and it is estimated that this 
stream can furnish as much as 200,000 
horsepower at a maximum. The first 
plant to be built upon the stream will 
take about 50,000 horsepower, and there 
will be erected two turbine units of 
20,000 horsepower size, using the three- 
phase system. Power will be transmit- 
ted at 55,000 volts. One of the princi- 
pal electric railroad sections in Austria 
is the Rakospalota-Godollo section 
which has been electrically equipped 
within a recent date, and forms part of 
the Budapest-Godéllo suburban Hne. 
The electric section is about twenty 
miles long and takes in a well-populated 
district. We may also mention a pro- 
ject which is on foot for an electric rail- 
road between Budapest and the town 
of Budakesz. Another Austrian project 
is an electric line which is to be built 
from the town of Brixen to Platzbon 
upon the Ploseberg heights. A short 
line is also to connect the localities of 
Mixnitz and St. Jacob. There is some 
discussion as to whether direct or alter- 
nating current should be used on the 
Paris suburban railroads which it is 
proposed to equip for electric traction. 
Aa will be remembered, the project is 
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zontal compound engine, driving an al- 


a most extensive one, as the work in- 
cludes 130 miles of track and will cost 
about $30,000,000 to carry out. The 
present lines form part of the West 
State railroad system, this having been 
taken over by the state quite recently. 
The engineers of the railroad company 
had already drawn up plans for elec- 
tric traction, considering the suburban 
lines as an extension of the city under- 
ground roads and for this reason they 
favored the use of the direct current 
with third rail as is used on the Met- 
ropolitan. However, it is the opinion 
among a number of outside engineers 
that the old project should not be sim- 
ply renewed but should be abandoned 
‘or the single-phase system, and accord- 
ing to this idea the suburban lines are 
considered as part of the trunk lines. 
One advantage is that the local roads 
ean be extended: further into the coun- 
try as time goes on, seeing that alter- 
nating current would undoubtedly be 
needed for trunk-line sections. Again, 
the use of the single-phase system would 
suppress all the substations. Another 
point is that in case of accident where 
passengers are obliged to descend from a 
train, they cannot come in contact with 
the current, as with a third rail, seeing 
that overhead wires are used. The fact 
that this current is accepted in princi- 
ple by the Prussian, Swedish and Swiss 
governments for equipping the railroad 
lines in the future, and is already much 
used .in various parts of Europe, 
speaks strongly in its favor. 


A. DE COouURCEY. 
Paris, October 17, 1911. 
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Beginning of New Zealand’s Water- 
Power Development. 

An American consular officer in New 
Zealand has furnished some very inter- 
esting reports regarding the wealth of 
water-power resources which that coun- 
try possesses. He is quite enthusiastic 
about the results of the New Zealand 
Government project to develop these re- 
sources. 

A definite beginning of some of the 
important water - power enterprises 
planned by the Government is about to 
be made at Lake Coleridge, where pow- 
er is to be developed for transmission 
to Christchurch, Lyttelton, and adjoin- 
ing towns. Probably about $250,000 
worth of hydroelectric power machinery 


will be required at once, and American 


manufacturers of such machinery 


should be on the lookout to secure this 
important business. 
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With regard to the general scope of 
the Government’s proposed water-pow- 
er enterprises, the following reference to 
the same made by the Prime Minister in 


his recent budget speech to Parliament 
may be of interest: 


Important progress has been made in the 
direction of giving effect to the decision of 
Parliament to bring into profitable use the 
latent power in our rivers and streams by 
the development of electrical energy on a 
large scale. The Government has secured 
the services of Evan Parry, a professional 
gentleman of high standing, with consider- 
able experience of hydroelectric power 
schemes, to act as chief electrical engineer, 
and has appointed Lawrence Birks, another 
engineer with high professional credentials, 
as chief assistant to Mr. Parry in this work. 

The policy of the Government is to de 
velop one large project first and study re- 
sults before embarking on a more extended 
program. With this end in view prepara- 
tions are being made for developing a large 
scheme at Lake Coleridge and conveying the 
power to Christchurch, Lyttelton, and the 
surrounding districts, where there is likely 
to be a market for it from the outset. It is 
also hoped to demonstrate tlie advantage of 
electricity for haulage purposes on railways 
generally, apart from its value in special 
cases where the conditions are unusually 
favorable. 

Inquiries are being made with a view to 
establishing within the Dominion new elec- 
trochemical industries which would obtain 
their power supply from the Government 
mains. One of the most promising is the 
manufacture of chemical fertilizers, for 
which there is likely to be a large and in- 
creasing demand throughout the world. With 
the natural conditions obtaining in New 
Zealand, it is probable that products of this 
nature could be manufactured on a large 
scale at a price which would make the 
industry profitable in itself and of benefit 
to the whole community. Another feature 
of the development of our water power on 
a large scale which would have an important 
bearing ‘on the social life of the people is 
its possible influence in the home. 

In my opinion, the day is not far off in 
New Zealand when, with an abundant sup- 
ply of electrical energy available at a cheap 
rate, it will be within the power of most 
people to utilize the new power for all the 
lighting, heating and cooking required, with- 
out any trace of dust, dirt or excess of heat. 

The estimates of expenditure and revenue 
in connection with the Lake Coleridge 
project indicate possible prices for the sup- 
ply of current which warrant the hope that 
such a consummation is within the range 
of practical achievement in New Zealand. 
The important question of electrifying the 
Lyttelton tunnel, through which a large 
number of passengers travel annually, bas 
received careful consideration, and the elec- 
trical engineer has been instructed to re 
port upon this matter without delay, and to 
prepare the necessary plans, with a view to 
the work being put in hand at an early date. 
He has also been instructed to furnish a 
report upon the utilization of Lake Walkare 
Moana for the supply of electrical power for 
lighting and industrial purposes in the 
North Island. This is expected to be avail- 
able at an early date. and I am hopeful that 
the waste power latent there will before 
long be made available for the uses of the 
people. 
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Electrification of a portion of the 
Canadian Pacific Railway is said to be 
planned, the power to come from 
Adams River, where it is figured that 
100,000 horsepower are available 
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ATMOSPHERIC PHENOMENA AND 
THEIR RELATION TO THE PRO. 
DUCTION OF OVER-VOLTAGES 
IN OVERHEAD ELECTRIC 
TRANSMISSION LINES.—IT.* 


BY G. V. ADENDORFF. 


Energy of a Storm.—The total maxi- 
muin energy of a storm at a given height 
above the earth is easily calculated, and 
per cubic mile is about 70,000,000 foot- 
tons. Given then the whole area of 
cloud facing the earth and its height 
when all of it is on the point of dis- 
charging, then the number of cubic 
miles of strained dielectric is known, 
and the energy of the storm approxi- 
mates to 70,000,000 foot-tons per cubic 
mile. Since the ‘potential required to 
produce a flash a mile long is so enor- 
mous, it follows that the quantity of 
electricity required for the energy need 
not be so great. 

Sir Oliver Lodge states that 217 mil- 
lion electrostatic units of quantity per 
square mile would give the requisite 
bursting tension. Now 217 million elec- 
trostatie units are just about seventy 
coulombs, or not enough to decompose 
one-hundredth of a grain of water. It 
must not be supposed, however, that be- 
cause the quantity is small the current 
is also small, for if the quantity flows 
only for a very short time, as in the 
case of lightning, the current may be 
exceedingly large, and no doubt this is 
usually the case. 

With regard to the ‘voltage of dis- 
charge, it is assumed of course that this 
is the maximum potential required, and 
that no ‘‘brush discharge’’ takes place. 
As, however, a brush discharge would 
probably occur before this potential 
value, the real potential of the dis- 
charge would be possibly a considerably 
lower figure. The point is, however, 
that the voltage is of the magnitude of 
millions of volts. 

C. P. Steinmetz treats lightning dis- 
charges in the clouds in the following 
manner : Assuming a potential gradi- 
ent of 100 volts per foot and estimat- 
ing “the average size ee moisture par- 
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1 Abstract of paper read: at a meeting of the 
South African Institute of Electrical Engineers. 
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ticles as 10°* inches at the commence- 
ment of agglomeration, then the break- 
down potential of the air (2. e., be- 
tween’ 100,000 and 200,000 volts per 
foot) would be reached when the drops 
have reached a size of about 0.1 to 0.2 
inch diameter, that is to say, about the 
size of rain drops. Estimating the av- 
erage potential gradient in the dis- 
charge path as 50,000 volts per foot, 
the diameter of the path as one to two 
feet, and the specific resistance allow- 
ing for inductance as 100 ohm-centi- 
meters, then the current would be about 
10,000 amperes. The power, with this 
voltage and current, would be about 5 x 
10° kilowatts for a discharge, two miles 
in length. Estimating the energy from 
photometric considerations as 10,000 
kilowatt-seconds, the duration of the 
discharge would be about two-millionths 
of a second. The average wave-length 
of the discharge is calculated as being 
about 1,000 feet, and with a potential 
gradient of 50,000 volts per foot, the 
potential differences in the clouds would 
be about 50 million volts. The fre- 
quency of the discharge: is calculated 
as being about 500,000 cycles. 
Lodge distinguishes ‘between two 
main cases of lightning diseharge, and 
there can be no-doubt that both exist: 
(a) When the strain in the dielectric 
near the earth has been of grad- 
ual growth, in which case the 
‘path of discharge will be pre- 
pared inductively beforehand. 

(b) When the strain arises so suddenly 
that there is no time for any pre- 
arranged path: 

The first case he calls ‘‘steady-strain’”’ 
and the second Uap yes err: dis- 
charges. 

At this point it will be appropriate to 
deal with the oscillatory character of 
lightning, and then to show the effect 
of high-frequency currents in the con- 
ductor. There is no doubt now that 
the discharge from a Leyden: jar or any 
other condenser is usually of an oscil- 
latory character. i 

A direct experimental proof that a 
lightning discharge is oscillatory will 
only be obtained when photographs are 


taken of a flash on a plate revolving at 


a very high speed of say 1,000 times -a 
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second or more. The oscillatory: charac- 
ter of lightning can be easily proved 
theoretically, but the mathematics in- ` 
volved are too cumbersome for a paper 
of this nature; it is sufficient, however, 
to say that the result of calculation 
brings out the frequency of discharge at ~ 
anything over-a million’ cycles per sec- 
ond. The following arguments are 
often brought forward to bear out the 
oscillatory character of lightning. | 

(a) The receiving circuits’ of wire- 
less-telegraph stations are often tuned 
up to receive oscillations of frequencies 
of hundreds of thousand and more, and 
obviously a circuit so tuned cannot re- 
ceive oscillations of a lower frequency. 
Further, it has often been observed that 
oscillations have been set up ‘in the 
antennae whilst there has been a ‘thun- 
derstorm in the sphere of action. This 
is héld as showing that lightning dis- 
charges set up oscillation whose fre- 
quencies must be very high. ` 

(b) The coils of a trarisformer which 
have been subjected to an'‘over-voltage 
produced by lightfing, as a rulé have 
only the first few turns at the ent?ance 
damaged. This shows that there ‘must 
have been a fairly considerable‘ differ- : 
ence of potential between the turns; in 
other words, the distance between thè — 
voltage'maxima ‘must have been small, 
and the’ frequency must have been: great. 

(c) It has often been observed ‘that 
when an over-voltage due to- lightning 
penetrates a power station, the dis-- 
charge has~jumped either across the ' 
conductor, where it makes a bend, or 
has jumped to the nearest ‘‘earth’’ in 
preference. to flowing along the conduc- 
tor whose resistance is so much smaller. 
This is a characteristic phenomenon con- 
nected with high-frequency discharge. 

‘The Production of Over-voltages.—It 
has already been shown that atmospheric 
phenomena are connected with voltages 
which may have an enormous value, 
and with frequencies which may vary 
from zero to practically infinity. These 
phenomena of abnormal ‘voltage and 
frequency are met with in electric cir- 
cuits and it is now ee to oe 
them in detail: 

Over-voltages in this ‘paper will be 
classified according to the mode of oe- 
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currence, and so immediately come 


under the following category: 

(A) Direct strokes. 

(B) Steady electrostatic stress. 

(C) Impulses or traveling waves. 

(D) Standing waves or oscillations. 

(A) Direct Strokes.—By this is meant 
an actual lightning discharge to the line 
itself. If the discharge is very heavy, 
as usually is the case, the probabilities 
are that a portion of the section struck 
will completely disappear, but if the 
discharge is not so severe, or if, say, one 
` of the poles or masts is struck, then 

the line at the point struck is suddenly 
raised to an enormously high potential, 
and no insulation would prevent arcing 
over to ground. Such a voltage wave 
peak would probably set up a wave 
train which would travel along the line 
away from the point struck. This is 
analogous to the wave trains set up 
when a stone is dropped into water. 
The greater the frequency the steeper 
the wave front would be,and the less dis- 
tance the wave would travel before dy- 
ing out. It will thus be seen that the 
effects due to a direct stroke are purely 
local, and result in puncturing the insu- 
lation and arcing over, irrespective of 
the fact that protective gear may be 
installed in stations at the ends of the 
line. Although not the primary cause 
of danger to the apparatus in stations, 
they may of course set up secondary 
dangerous disturbances, resulting from 
an arcing ground or recurrent surge. 

(B) Steady Electrostatic Stress — 
The gradual accumulation of static 
charge on a line increases its potential 
with respect to earth, and in this way 
the line potential against ground due to 
‘“static’’ may become very great and 
ultimately may puncture the insulation 
or discharge over the protective gear, 
which ever presents a path of least re- 
sistance. The following causes con- 
tribute largely to this accumulation of 
static charge and consequent potential 
difference against ground of an electric 
circuit: 

(1) The aceumulation of static 
charge from rain, snow, fog or dust 
moving in the vicinity of the line. 

(2) Potential difference between 
line and ground due to difference in 
altitude and change in temperature. It 
has already been pointed out that the 
potential at a point in the air increases 
with increasing height, and consequent- 
ly abnormally high potential strains are 
produced in long transmission lines, 
running through mountainous country 
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where considerable differences of eleva- 
tion occur between different portions of 
the line. Sudden variations in tempera- 
ture produce the same effect, though 
not so pronounced. 

(3) Wind blowing across the line, 
especially in a dry climate such as ex- 
ists in this country, where this effect is 
more pronounced in winter, and if the 
wind be accompanied by dust. If the 
lightning protective gear is efficient, 
this potential difference against ground 
may result in a series of discharges over 
the arresters following each other pe- 
riodically. With inefficient protective 
gear, there is a probability of flashing 
over at the insulators or any weak spot 
in the insulation. The dangers arising 
from this accumulation of potential are 
(1) the lability of puncturing the in- 
sulation of the system, causing mainly 
insulator troubles; (2) the liability of 
producing, when they discharge to 
ground, other dangerous troubles, such 
as arcing grounds, short-circuits, ete., 
which ultimately may affect the normal 
working of the station apparatus. 

(C) Impulses of Traveling Waves.— 
The most complex phenomena connect- 
ed with lightning discharge are asso- 
ciated with traveling waves. Suppose 
a lightning discharge takes place be- 
tween cloud and cloud or between 
cloud and ground, then immediate- 
ly there is a redistribution of the 
electrostatic field, a general equaliza- 
tion of potential occurring at all points. 
Consequently there is a change in the 
electrostatic charge on the line, corre- 
sponding to the changed potential dif- 
ference between cloud and ground, and 
the static charge so set free moves along 
the line as an impulse or traveling wave. 
Such a wave of potential may be enor- 
mous, with a steep wave front, that is, it 
rises very rapidly as a peak at its start- 
ing point. The impulse does not main- 
tain this peaky waveshape, but grad- 
ually broadens out and flattens until it 
reaches the end of the line, and if the 
line were of unlimited length, it would 
vanish altogether. 

Another source of impulses is that 
due to electromagnetic induction arising 
from a lightning discharge. A direct 
stroke passing over an overhead line 
will electromagnetically set up impulses 
on the lines due to induetion. The 
process is exactly similar to the indue- 
tion set up in the secondary windings 
of a transformer by the primary. The 
impulse in this case is only really seri- 
ous when the strake passer parallel to 
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the lines, and so is more severe when 
discharges take place between cloud and 
cloud than when occurring between 
cloud and ground. 

The three main external causes of 
impulses then are direct strokes and 
electrostatic and electromagnetic induc- 
tion. In the latter case, it is fairly ob- 
vious that the voltage produced is not 
so great, but on the other hand, whilst 
in the case of direct strokes the damage 
done is generally localized, the effects 
due to impulses originating from induc- 
tion are felt throughout the system. 
Generally speaking the damage done by 
such a traveling impulse is not very 
Serious, but, as happens during a severe 
thunderstorm, owing to the fact that 
they may occur very frequently, there 
is always a probability of destructive in- 
ternal surging being started. Traveling 
waves, however, directly cause most 
damage to transformers on the line, and 
it is often observed that the first few 
turns only on the transformer are punc- 
tured. This puncturing generally oc- 
curs between two conductors and sel- 
dom between the whole coil and earth. 

(D) Standing Waves or Oscillations. — 
The frequencies of traveling waves may 
be very large, corresponding to the fre- 
quencies of the lightning discharge, 
that is to say, they are of the order of 
hundreds of thousands of cycles per 
second. If there were no damping et- 
fect they would travel with the velocity 
of light, about 188,000 miles per sec- 
ond. As the damping is very small, 
they move practically with this enor- 
mous velocity until the end of the line 
is reached, when they are reflected back 
on the line again, or partially reflected 
and broken up by choking coils, and 
so produce standing waves. That is to 
say, when a traveling wave is reflected, 
the combination of the incoming and re- 
flected waves produces a standing wave 
or oscillation, that is, a wave in which 
the voltage has maximum and minimum 
values at fixed points on the line. In fact, 
the phenomenon of a standing wave is 
exactly similar to the oscillation of a 
vibrating string fixed at two ends, or 
to the oscillation of the air in an organ 
pipe. 

When an impulse meets an obstruc- 
tion, such as the choking coils at the en- 
trance to a power station, it may hap- 
pen that at some point the incoming and 
reflected waves neutralize each other 
and produce a point of minimum volt- 
age; and, on the other hand, the waves 
may, at some point, add together and 
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produce a point of maximum voltage. 
When the potential of the traveling 
wave is at its maximum at the end of 
the line, the maximum voltage of the 
reflected wave is twice that of the in- 
coming wave. In this way very high 
voltages, sufficient to puncture insulation 
and produce arcing generally, may be 
set up at the station. 

The magnitude of standing wave dis- 
turbances is limited by the wave-length 
of the disturbance. The energy of a 
standing wave a mile long cannot be 
very great owing to the limited capacity 
and inductance of this length of line. 
Any circuit disturbance may produce 
oscillations containing only the very- 
high-frequency harmonics, and in this 
case is purely local, but it may become 
general throughout the system by in- 
cluding the lower and fundamental har- 
monics, and in this case it is known as 
a ‘‘surge.’’ In this case, the power 
which oscillates is the generated power 
of the system, and the destructiveness 
of the oscillation is dependent upon the 
available generated power, and is inde- 
pendent of the power of the disturbance 
which primarily caused the oscillation. 
For this reason internal surging set up 
by external influences is very danger- 
ous. The higher the frequency, the 
shorter the length of the line which os- 
cillates, and the smaller the power and 
destructiveness of the oscillation. High- 
frequency oscillations, such as standing 
waves due to lightning discharge, are 
mainly dangerous then, owing to direct 
puncture of the insulation and to the 
liability of producing low-frequency 
surges. 

The four types of disturbances which 
have been discussed may occur singly, 
in groups, or all may occur together or 
successively. A direct stroke and static 
charge, for instance, sets up a traveling 
wave. A traveling wave breaks up at 
the station into standing waves. A 
standing wave punctures the insulation 
and causes a short-circuit, which may 
produce, on rupturing itself, a high- 
power, low-frequency surge. A similar 
effect is produced by a static charge 
discharging to ground. 

THE PROTECTION OF LINES FROM OVER- 
VOLTAGE. 

Direct Strokes—The only protection 
against the possibility of a direct dis- 
charge on to the line is the use of light- 
ning conductors on each pole. If the 
~ poles are of metal the use of lightning 
rods becomes unnecessary. There is no 
doubt that the overhead guard wire, if 


sistance to the line voltage. 
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properly earthed, affords a good method 
of protection, in that it acts as a light- 
ning rod, i. e., its action in this case is 
entirely preventive and not curative. 

Static Charge.—The problem of deal- 
ing with static charge consists in design- 
ing a piece of apparatus which will con- 
tinuously conduct away the charge and 
at the same time offer an enormous re- 
There are 
at least four well known methods of 
dealing with this trouble. 

(1) The line may be earthed 
through a choking coil whose self-in- 
duction is regulated to carry, say, about 
0.1 ampere of the line current. Such 
an apparatus constitutes a complete 
earth for static charge, without causing 
any serious disturbance to the system, 
and as the normal line current flowing 
through it to earth is very small, and 
at the same time wattless, the energy 
lost is also very small. 

(2) Another method is to earth the 
line by means of a water-jet arrange- 
ment. In this the line is continually 
earthed by a jet of water sprayed upon 
it. This method is in extensive use in 
Europe, and answers its purpose very 
well, but at the same time at a power 
station where water is not in abund- 
ance the maintenance may prove expen- 
sive, and also the apparatus requires a 
fairly large space, and careful atten- 
tion. 

(3) There is also the gap-arrester 
method, whether of the horn or multi- 
gap type. It may be contended that 
gap arresters are not primarily intend- 
ed for dealing with static phenomena, 
yet at the same time, if no other pro- 
tective device is in commission, they 
have to serve as protection. The ob- 
jection to this form of protection from 
static over-voltage lies in the fact that 
they do not conduct the static charge 
away continuously. The device only 
becomes operative when the static po- 
tential has risen to a value sufficiently 
high to jump the gap, and consequently 
the potential may have risen to a dan- 
gerous value before the device operates. 
Moreover, supposing the device operates 
safely, there is the trouble which may 
occur owing to the dynamic current of 
the line following the static discharge. 

(4) Lastly, there is the method 
adopted of earthing the neutral, either 
of the generator itself, or of a trans- 
former on the line side. Earthing the 
neutral of a generator is quite feasible, 
where the generator operates at line 
voltage, but the objection to this ar- 
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rangement is the fact that it introduces 
the question of the third harmonic volt- 
age which is one of the fundamental 
causes of induction in telephone lines. 
The second method of earthing the neu- 
tral is quite extensively carried out, and 
consists in having an idle transformer 
on the line, whose high-tension winding 
is starred and secondary winding 
meshed. Provided a sufficient number 
of transformers is distributed over the 
system, this method is probably the best, 
although undoubtedly the most expen- 
sive. | 

In grounding the neutral of a system, 
the greatest caution must be exercised, 
as there is also the danger of the short- 
circuit surge being developed through 
the occurrence of a fault on the line. 
Grounding the neutral on a system, in 
which an ‘‘aremg ground’’ has devel- 
oped, would, of course, immediately 
convert the oscillating arc into a short- 
circuit are, and so into a short-circuit 
surge. It is safe, however, to ground 
the neutral with a non-inductive resist- 
ance. 3 

With resistance in the neutral there is 
no likelihood of a short-circuit surge 
developing, and an arc discharge to 
ground so dangerous to the system, im- 
mediately forms a dead short-circuit of 
a current which is limited by the resist- 
ance. The resistance should be made 
as high as possible, but at the same time, 
sufficiently low to allow enough current 
to operate the feeder switch, and so cut 
out the disabled feeder. Great care 
must be taken to make the resistance 
absolutely non-inductive, as any react- 
ance in the neutral circuit would tend 
to increase the dangers of a surge, and 
consequently in all cases the resistance 
should take the form of a water tank. 
The water tank should be kept inclosed, 
so as to be free from contact with any 
matter which would tend to alter its 
resistance, and for safe operation the 
waier resistance to earth should be pe- 
riodically tested for standard value. 

Impulses and Standing Waves.—For 
dealing with over-voltage due to the 
above phenomena, there are at present 
four well known devices on the market, 
the horn arrester, the multigap arrester, 
the aluminium arrester, and the Mos- 
cicki condenser. The fault of all arrest- 
ers built on the gap principle is the 
trouble of extinguishing the are after 
the arrester has operated. The arc once 
started is almost invariably followed by 
the dynamic current of the line which 
has then to be broken, and the mere fact 
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of rupturing the current has a tendency 
to ‘create another over-voltage, and un- 
less’ the resistance to ground is made 
sufficiently high this danger is always 
present. The multigap arrester is suit- 
able only for low-power systems. This 
arrester allows a passage for a light- 
ning discharge, limiting it somewhat, 
and ruptures the power arc, by 
means of non-arecing gaps, with consid- 
erable effect. The most promising type 
of arrester for high-tension, high-power 
systems is probably the aluminium ar- 
rester. Its principle and application 
are both ideal and simple, in that it 
provides a path to ground through 
which the normal line current cannot 
flow, while offering an easy path for 
lightning discharges. The objections to 
this arrester are: The electrolyte must 
be pure or the film will be easily punc- 
tured; the arrester must be kept cool, 
and must always be kept level to pre- 
vent the electrolyte from flowing over 
the edges of the plates; the electrolyte 
must not freeze as it becomes inopera- 
tive when frozen; it is difficult to in- 
sulate the series of plates at the edges. 
The Moscicki condenser is comparative- 
ly a new type of arrester, and has not as 
yet been in operation in this country, al- 
though there are a large number in- 
stalled in Europe. In this type there 
are no horn gaps in the earth path, the 
line being connected dead to the earth 
through a series of condensers. The 
principle involved is one of capacity 
pure and simple, and its action is de- 
pendent on the fact that a high-fre- 
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quency current prefers a capacity path 
to any other. Since the charging cur- 
rent of a condenser is proportioned to 
the frequency, it is clear then that a 
condenser placed between line and 
earth offers an easy path for a high- 
frequency over-voltage. At the line 
frequency the condenser is inoperative, 
and only operates when subjected to a 
high-frequency surge. It will thus be 
seen that as far as lightning discharges 
are concerned, in which the frequencies 
are usually very high, the principle is 
ideal, but as a protection against a low- 
frequency surge it is valueless. The 
great feature of this arrester is un- 
doubtedly the fact that at no time dur- 
ing its operation does it allow the flow 
of the line current, and there is conse- 
quently no dynamic are to break, and 
no fear of subsequent surging being pro- 
duced. 

The Overhead Grounded Wire.—It is 
quite obvious that complete protection 
from atmospheric phenomena can be 
obtained by putting the lines under the 
ground, but in cases where this is not 
possible an alternative is to put the 
ground over the line. In other words 
this is equivalent to using grounded 
overhead wires. It is well known that 
there is no electric force within a closed 
conductor,and the obvious method then 
is to completely surround the line in 
a metallic shield. While this is not 
easily obtainable in practice it is found 
that good protection is in most cases se- 
cured by placing a grounded wire above 
each phase of the iine, provided the 
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wires are of good conductivity and are 
grounded at as many places as possi- 
ble. To make the protection as com- 
plete as possible the wire should be 
grounded at every pole and no expense 
should be spared in order to obtain a 
thorough and satisfactory ground. Cap- 
ital expenditure on securing a good sys- 
tem of grounded wires is money effi- 
ciently spent. There can be no doubt 
that, if a system of installing grounded 
wires on either side as well as on top 
of the line were adopted, the extra ex- 
pense would be justified by the better 
protective results obtained. The main 
objections to the use of grounded wires 
are the following: If, owing to a me- 
chanical fault in the construction, the 
wires are not strung up strongly 
enough, they become loosened, with the 
result that contact with the line is prob- 
able, causing trouble. The initial cost 
of installing them is high, where good 
protection is necessary. However, there 
ean be little doubt that an effective sys- 
tem of grounded wires affords more pro- 
tection from atmospheric phenomena 
than any other piece of apparatus on 
the market. 

Finally, the problem of protection 
from disturbances due to atmospheric 
phenomena is threefold. 

(1) To guard against the entrance 
to the station of disturbances from the 
outside. 

(2) To guard against disturbances 
creating other disturbances. 

(3) To discharge to earth any dis- 
turbance easily and quickly. 
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House-Wiring Rates in Rockford. 

The Rockford Electric Company, 
Rockford, IN., under the management 
of F. H. Golding, has had exceptional 
success in the matter of wiring old resi- 
dences for electric light. The follow- 
ing is a schedule of prices charged by 
the company for wiring a = six-room 
house, including poreh and bath: 
Wiring 


ey ee re ee er a ee ee $18.00 
Fixtures. 
Parlor (3 lights) ...........-202 eee 2.75 
Dining Room (2 lights) ............ 2.25 
Bedroom (2 lights) ..........-.-.08- 2.00 
Kitchen (1 light) .........-cceeeess 1.00 
Bath (1 light) 2... ..... cece cece ewes 80 
Porch (1 light) .......cc eee eee wees .65 
Hanging and connecting ........-... 1.00 


The total cost therefore, including 
all necessary fixtures, is $28.45, which 
amount the company allows to be paid 
monthly. 
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Galena Company Enters Schullsburg. 

At a recent meeting the City Coun- 
cil of Schullsburg (Ill.), the Interstate 
Light & Power Company, Galena, Il., 
was granted a twenty-five-year fran- 
chise to conduct a light and power 
business in that town. One of the most 
enthusiastic workers for the franchise 
was the Mayor of Sehullsburg, who 
immediately signed a ten-vear contract 
with the company for city pumping 
and street lighting. The latter con- 
tract provides for a minimum of sixty 
sixty-watt tungsten lamps. 

At present the Interstate Company’s 
transmission lines terminate one mile 


from Schullshurg, but extensions will 


immediately be made. This case shows 


the value of eclevctrie supply from large 
stations to adjoining towns. 


Closes Large Power Contract. 

The Appalachian Power Company, 
one of the properties which H. M. 
Byllesby & Company has recently ac- 
quired, has entered into a contract 
with the Roanoke Railway & Eleetric 
Company for the sale of electric power 
to be developed at the hydroelectric 
plant now under construction on the 
New River, sixty-five miles distant. 
The contract extends for a period of 
twenty years and provides for a mini- 
mum annual payment to the Appa- 
lachian Power Company of $32,000. 
The contract stipulates that all of the 
electric current distributed by the pur- 
chasing company in Roanoke, except 
that which may be developed by a local 
water-power project,’ shall be pur- 
chased from the Appalachian company. 
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` ‘Electric Cooking in Kalispell. 

The Northern Idaho & Montana 
Power Company reports that electric 
cooking is making remarkable strides 
in Kalispell, Mont. At the recent 
County Fair the company distributed 
electrically cooked food to all visitors 
and in addition loaned electric ranges 
to all lunch stands on the grounds. As 
a result the company obtained the 
names of fifty prospects who desired 
more information regarding the range 
and who gave more than usual assur- 
ance that they desired to purchase. 
There are already seven electric ranges 
in Kalispell. 

—___»--@—____- 
Development of Power Business by a 
Small Central Station. 

What may be accomplished by the 
small central station which makes a 
consistent effort to secure power busi- 
ness is well illustrated by the power 
load of the Maryville (Mo.) Light & 
Power Company. This company in- 
augurated twenty-four-hour service 
only a few months ago, and at present 
is enjoying a motor load aggregating 
286 horsepower. 

As regards industrial plants, the 
company was limited to the steam laun- 
dry and a lightning-rod factory, these 
being the only industries in the town. 
Both plants were secured, however, the 
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laundry installation being made on the 
Proposition that the laundry pay for 
same out of the saving of the motors 
over the replaced steam engine. A 
four-cent rate was made, the power 
bills averaging about $40 per month. 
This is a saving of practically $20 per 
month. | 

In the lightning-rod factory twenty- 
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six horsepower in motors’ were in- 
stalled, these comprising two three- 
horsepower and four five-horsepower 
motors. One of the accompanying il- 
lustrations show a two-horsepower mo- 
tor operating a cable machine in this 
plant. i 

A considerable portion of the Mary- 
ville Company’s power business is ob- 
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tained from neighboring farmers. A 
particularly noteworthy installation is 
on the Craig farm, about two miles 
from the central station, where a twen- 
ty-two-horsepower motor operates a 
feed mill. 

Another farm installation is on the 
Charles Bellows stock farm, located 


about two miles from the station. Here 
there is a twenty-horsepower motor 
running a corn sheller and grinder. 
As noted in one of the illustrations, 
this motor is mounted on skids to- 
gether with the starting box so that 
same can be drawn by team to any 
point on the farm for cutting hay, 
filling silos, and other farm service. 
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NEW-BUSINESS METHODS FOR 
THE SMALL CENTRAL STA- 
TION.: 


BY ARTHUR GUNN. 


In every company, the new-business 
getting is so closely connected with oth- 
er departments of the business, and 
particularly so in the small station 
where the entire management devolves 
on one man, that it is impossible to 
discuss the methods in this department, 
without incidentally touching on some 
features which might be considered to 
lie outside of the subject. 

By a ‘‘small’’ central station we may 
consider as defined the company which 
is too small to have an executive staff. 
and where the responsibilities of all de- 
partments rest upon one man as man- 
ager. One advantage at least can be 
said to pertain to this arrangement— 
all departments are in close relation and 
harmony with each other. Such a man- 
ager does not have to contend with de- 
partmental indifference and jealousy 
which is often a serious factor of trou- 
ble in larger companies. | 

‘“The man behind the gun”’ is an es- 
sential element in this as every human 
problem. Let us first take stock of our 
manager. He must be a man of excel- 
lence in many characteristics, for to 


’ 
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succeed he must show ability in many 
directions. The man who has the essen- 
tial characteristics to make a really suc- 
cessful manager for a small central sta- 
tion is the best possible timber for man- 
ager of a large one—and to that posi- 
tion he may well aspire to attain, either 


1 Abstract of a paper presented before the 
Northwest Electric Light and Power Associa- 
tion, at Spokane, Wash. 
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through the development of his small 
company into a large one, or from op- 
portunities arising from the notable 
character of his work. Successful man- 
agers of small plants are not so nu- 
merous as to be individually inconspicu- 
ous from their number. 

I would name as the essential char- 
acteristics of such a man: Dissatisfac- 
tion, ambition, intelligence, information, 

industry, tact, perseverance, courage 

and common sense. He must be per- 
petually dissatisfied with what he is 
and what he has accomplished—he must 
not ‘‘get stuck on himself.” He must 
have ambition for greater and better 
things. He must have intelligence, and 
must have, or obtain, information. It 
seems almost a jest to say that the man 
with so many things to do should be 
industrious, but in this connection we 
are reminded of the witty preacher’s 
definition of a lazy man as ‘‘The fellow 
who spends so much time doing what 
he wants, that he has no time for do- 
ing what he ought.’’ And finally in 
dealing with his consumers, actual and 
prospective, he certainly will need tact, 
perseverance, courage and common 
sense. 

Now let us take the case of the av- 
erage small central station, in which one 
man is manager, superintendent, sales 
agent, and perhaps lineman and station 
operator. We will assume that this man 
is fairly qualified for his position, that 
is, that he has a fair working knowl- 


edge of the business. How can he best — 


increase the business of the company? 
First. He must bend his energies to 
giving satisfactory service. The cus- 
tomer of an electric light and power 
plant is paying his money in the ex- 
pectation of receiving a certain definite 
commodity. That commodity is electric 
energy to be delivered continuously for 
certain hours during each twenty-four, 
at an agreed voltage, and within agreed 
limits as to quantity. Uninterrupted 
service and regular voltage are essen- 
tial. While operation does not proper- 
ly come under the head of ‘‘New Busi- 
ness,’’ ‘“New-Business’’ success is so de- 
pendent upon it, that we are justified 
in mentioning it. The manager of the 
small plant will keep his lines and gen- 
erating station in the best operating 
condition and efficiency of operation 
that faithful effort and the means at his 
command will allow. He will take care 
of all trouble as promptly as possible. 
A consumer left in the dark for a sin- 
gle night through the fault or negli- 
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gence of the company never feels that 
any credit is due the company for the 
service furnished for the rest of the 
year. Meter reading and testing have 
an important bearing on the relations 
between the company and the consumer. 
A discourteous meter reader can make 
more trouble for the company in one 
month than an accommodating manager 
can straighten out in six. Too much 
care cannot be taken in handling com- 
plaints. A complaint properly handled 
to the satisfaction of the consumer will 
do as much toward getting new busi- 
ness for the company as any other meth- 
od which the company may employ. 
Too many managers of plants big and 
little appear to assume that in furnish- 
ing service to their customers they are 
conferring a favor, and are dictatorial 
and even rude in their treatment of 
them. The true statement is that he is 
giving value for value received, and his 
motto should be “Charge what the ser- 
vice is worth, and deliver all that the 
customer pays for.’’ If he is convinced 
that his rates are fair, and proportioned 
to the cost of service, he has nothing 
to apologize for and should never al- 
low himself to be put upon the defen- 
Sive or in an apologetic attitude. But 
he should remember that the difference 
between a large consumer and a small 
one is a difference in quantity and not 
in quality, and that his duty to each is 
equally great. Every customer is en- 
titled to be treated as courteously as 
though he were the most important pa- 
tron which the company had, and that 
it was absolutely necessary that the 
company should have his business. 
The successful new-business man will 
constantly live in the atmosphere of his 
work. He will rise with it, stay with 
it, go to bed with it and sleep with it. 
To illustrate: The manager in a town 
of a thousand people, who has been 
very successful, writes: ‘‘I know of no 
special methods of getting business in 
a small town only to put in every min- 
ute working. On my way to and from 
work I call on prospectives. I also do 
soliciting right along with my wiring 
work. Sometimes I take men and tools 
and materials right up to a house; esti- 
mate and wire it. I have gotten the 
very hardest ones to come through by 
this method, as there seems to be a sen- 
sitiveness about being passed up for the 


next neighbor.” This man certainly 


lives in the atmosphere of his business, 
and exhibits well directed energy and a 
keen Judgment of human nature as well. 
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Of the uses of electric energy there 
are no end. The electric iron has be- 
come almost universal—electric cooking 
devices are plentiful. Power applica- 
tions are limited only by the ingenuity 
of the new-business man and the size 
of the field. Electric soldering irons, 
glue-melting pots, vulcanizers, heating 
pads, milk warmers, fans, and other 
apparatus can be put out in even the 
smallest communities. We give a few 
points which have been furnished us by 
various managers. One writes: ‘Upon 
fitting out a house and turning on the 
lights, I call in the neighbors to inspect 
it. The people whom I have just light- 
ed are more enthusiastic at this time 
than any other and will do more to 
help me to secure business than at any 
other time. Unless I sell an iron and a 
toaster outright I place them on trial 
for thirty days. I advertise the cost 
per hour to operate the different appli- 
ances so there can be no misunderstand- 
ing. I try to keep everybody satisfied, 
because in a small town a good knocker 
can go the rounds in a very short 
time.” 

Another furnishes a good ‘‘don’t’’ 
hint. ‘‘I never place an electric device 
which is an excessive current eater in 
the hands of a customer who is liable 
to fail to understand in advance the 
apparently excessive bills which will 
naturally follow the installation of such 
a device.” 

Seek to build up your business upon 
lines already constructed, rather than 
to spread out too fast in new construc- 
tion. Work to the end of having every 
house and building reached by your 
lines connected, and the maximum eco- 
nomical use of electric energy at each 
location, rather than a widespread sys- 
tem with sparse connections. 

For the rural town, investigate the 
possibility of the country line. The 
farmer’s telephone lines have covered 
the country, and the farmer’s electric 
lines should follow them. Many farm- 
ers will advance the cost of construc- 
tion, part or all of which may be re- 
turned to them by applying it upon 
their bills. Farmers are liberal power 
users when convinced of its practica- 
bility and economy. 

In working up business in a new lo- 
eality or extension, avoid holding public 
meetings—work man to man. However 
enthusiastic a meeting may appear to 
he, it is usually, consciously or uncon- 
sciously, hostile to the man who has & 
scheme to present. 
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SOME OPERATING CHARACTERIS.- 
TICS OF METAL-FILAMENT 
LAMPS. 


BY J. FRANK MARTIN. 


During the latter part of 1908, when 
the introduction of commercially prac- 
tical metal-filament lamps was creat- 
ing considerable attention, the writer 
made the prediction that it was prob- 
able that a too rapid introduction of 
these lamps would cause a noticeable 
falling off in central-station loads, es- 
pecially those stations having a propor- 
tionately large lighting load. 

After about three years this opinion 
is confirmed by actual conditions and 

‘records, although the effect has not 
been so noticeable as was expected on 
account of certain limitations in the 
manufacturers’ output, caused by the 
development of improved methods of 
manufacture and a better product, all 
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1.—LOAD VARIATION CAUSED BY 
METAL LAMPS. 


FIG. 


of which has led to a gradual reduc- 
tion totaling about fifty per cent from 
a maximum price. 

The actual effect of the introduction 
of metal-filament lamps in two small 
cities is shown in Figs. 1 and 2. The 
period covered by the curves shown is 
four years, preceding by one year the 
time that the introduction of this type 
of lamp was started. It is shown that 
the output gradually began to fall off 
with the introduction of these lamps. 
The connected load naturally falls off 
also, but, in every case, it was found 
that the falling off in connected load 
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was in a great deal less proportion than 
the falling off in running load or out- 
put. This is accounted for by the fact 
that the number of consumers began 
to increase more rapidly as soon as the 
new lamp was available. More and 
smaller consumers were attracted by 
its increased economy. 

The most vital effect is not shown in 
these curves, that is, an increase in 
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FIG, 2.—LOAD VARIATION OF A CENTRAL 
STATION. 


the cost of supplying service occurs 
whenever there is an increase in the 
number of consumers without propor- 
tionate increase in the running load. 
In the above curves it is shown that 
the total running load decreased thirty- 
four per cent, the total connected load 
six per cent, although the number of 
consumers was steadily increasing. 
The actual increase in the cost of sup- 
plying service was about nine per cent, 
and does not bear a very close relation 
to reduction in running and connected 
loads, but is sufficient to show that 
there has been a considerable reduc- 
tion in the revenue and that central 
stations having a comparatively large 
lighting load have felt the effect worse. 

The above leads to the conclusion 
that the objectionable effects of the in- 
troduction of metal-filament lamps can 
be considered as a condition of the 
past. The new lamp should and in 
many cases is increasing central-sta- 
tion revenue. If properly handled it 


will promote more intensive develop- ` 


ment of lighting loads. It will make 
electric lighting more universal be- 
cause it makes electric lighting more 
economical, and very attractive to the 
small consumer who in the past has 
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and 


preferred to avoid the use of electric 
current. 

From a strictly operating standpoint 
there are other effects. The most im- 
portant appears to be the phenomenon 
of overshooting of current at the in- 
stant the lamp is switched on. Fig. 3 
shows the performance of a 100-watt, 
110-volt lamp. 

The first objectionable condition 
arising from this performance is the 
effect on circuit-breakers protecting 
circuits having a large part or all the 
load in this type of lamp. A straight 
overload release breaker “invariably 
opens when the circuit is thrown in 
on normal full load or when switching 
occurs ahead of the circuit-breaker, 
and it is difficult to close the breaker 
unless the tripping devices are made 
temporarily inactive. A tripping de- 
vice having a small time-limit feature 
or some modification of this scheme, 
offers a solution of this situation, but 
is liable to impose conditions which 
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FIG. 3.—OVERSHOOTING OF 100-WATT 


110-VOLT MAZDA LAMP. 


mean radical changes in the present 
circuit-breaker practice; in other words, 
‘‘the cart is put before the horse,’’ when 
these devices are placed at the point 
where a load is delivered. 

Due to the relatively large safety 
factor and time element on fuses of 
every description, no trouble can origi- 
nate on circuits so protected. 

Overshooting of the light from metal- 
filament lamps also occurs coincident- 
ly with the current impulse at the in- 
stant the lamp is switched on. This 
has made the Mazda lamp particularly 
desirable for use in flashing signs and 
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has added effectiveness to sign instal- 


lations on which imitations of mechani- 
cal movements are used. This over- 
shooting of light, together with the 
very rapid cooling effect, allows ex- 
ceedingly rapid flashes. 

Overshooting of current may effect 
alternating-current meters in two ways, 
first the rush of current imposes an 
overload, or rather an impulse of cur- 
rent having overload dimensions, on 
the meter. This overload creates stray 
alternating-current fields which cut the 
permanent braking magnets and this 
may in time weaken these magnets so 
that the meter will run fast. The sec- 
ond effect is an error in the registra- 
tion of meters due to the inertia of the 
moving element on very rapid load var- 
iations. In Fig. 4 is shown the rela- 
tive consumption of two signs, one em- 
ploying tungsten lamps and the other 
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_ 4—COMPARATIVE CONSUMPTION OF 
FIG PUNGSTEN AND CARBON LAMPS ON 
FLASHING SIGN. 


carbon lamps. The rating of the lamps 
is the same in each case and both are 
operated at 120 flashes per minute. 
Curve A represents the consumption of 
the tungsten lamps, B that of the car- 
bon lamps. The actual consumption 
of the two signs having exactly the 
same rating can be found by intergrat- 
ing these curves, which are plotted in 
watts against seconds. The total con- 
sumption of the signs per second is 65 
watt-seconds when using tungsten 
lamps and is 18.5 watt-seconds when 
using carbon lamps. The meter regis- 
tration would be approximately 19 
watt-seconds with tungsten lamps and 
11 watt-seconds using carbon lamps. 
When employing flashes slower than 
twenty per minute the error in meter 
registration becomes negligible. On a 
large sign divided into sections, each 
section flashed at different intervals or 
in periods which are not coincident, 
the meter registers accurately since thie 
resultant of the many impulses assumes 
a fairly straight line and the load is 
nearly constant. The only effect pres- 


ent on such a sign is a consumption 
exceeding the total rating of the lamps. 
One large sign investigated had a load 
of 400 five-watt lamps working at 
normal voltage and 180 flashes per 
minute, and had a consumption of 2,- 
760 watts or 1.38 times the rated con- 
sumption of the lamps. 
| _——o--o—__—_— 
Direct-Indirect Lighting for Art Gal- 
teries. 

In an interesting article dealing with 
natural and artificial lighting of art gal- 
leries, Putnam A. Bates points out in 
the Scientific American the require- 
ments for the proper illumination of 
pictures and how these may be met by 
both natural and artificial light. For 
the former he recommends a prism- 
shaped monitor skylight with opaque 
top and inclined, diffusing, glass sides. 
thus throwing the light upon the walls 
through a diffusing, central, ceiling sky- 
light. For artificial lighting he recom- 
mends that inerindescent lamps be 
mounted with concentrating, opaque, 
mirror reflectors between the two sky- 
lights so as to direct the light uniform- 
ly onto the walls. Such an installation 
was designed by Mr. Bates for the Mor- 
gan Memorial Building, Hartford, 
Conn. It was described in the ELECTRI- 
CAL REVIEW AND WESTERN ELECTRICIAN 
of August 6 and September 10, 1910. 


Indirect Lighting Not Shadowless. 

The claim frequently made by the 
opponents of indirect lighting that it 
produces a monotonous and shadowless 
illumination is effectively disproved by 
a photograph of a sculptor’s studio re- 
produced in the October number of the 
Illuminating Engineer, London. The 
room was illuminated by aninverted are 
lamp beneath which were symmetrical- 
ly suspended side by side a flat circu- 
lar disk and a sphere of the same diam- 
eter. The lower portion of the latter 
shows a marked shadow effect which 
clearly identifies its form and makes a 
decided contrast to the uniform illum- 
ination on the adjoining disk. Beneath 
these objects is a statue that displays 
excellent light and shadow effects, in 
fact, these are not so harsh as in many 
eases of direct lighting. 

—_——_9-¢____ 
Wireless in Cochin China. 

Saigon, in Cochin China, is to have a 
Wireless station, with four masts, each 
250 feet high. The energy required 


will be forty kilowatts, giving a range 
of 2,500 miles. 
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Neon Tubes as Iluminants. 
George Claude has conducted a large 
number of experiments in France aim- 
ing at the perfection of neon tubes for 
illumination. Their form is not unlike 
that of Moore tubes, but they contain 


_the recently discovered neon gas, in- 


stead of nitrogen or carbon dioxide as- 
utilized in the Moore system. Mr. 
Claude also attempted to eliminate the 
need of an automatic valve, which is a 
requisite of Moore tubes. In his early 
tests he found that the electrodes vola- 
tilized rapidly. By increasing their size 
he finds that this trouble is almost en- 
tirely overcome. In some tubes in- 
stalled at the Grand Palais the elec- 
trodes were copper cylinders having a 
surface area of three square decimeters 
per ampere; the outer diameter of the 
tube was 45 millimeters and the length 
35 meters (115 feet). One of these 
tubes had a life of 210 hours, when it 
was accidentally broken. More recent- 
ly by still further increasing the elec- 
trode area to five square decimeters per 
ampere excellent results have been at- 
tained in compact tubes. A twenty- 
foot tube of this type has shown prac- 
tically no change after 400 hours aside 
from a decrease in potential difference 
at terminals of about four per cent. 
Tubes of this length are now believed 
to be commercially feasible both from 
the manufacturing and utilization 
standpoint. Their light is of a pleasing 
orange-red color. The efficiency is ex- 
ceptionally good, being given as 0.4 
watt per candlepower. 
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Electric Light for Hindu Temple. 

Electricity has scored its latest tri- 
umph in the shape of the blessing of 
the Brahmans. Famous Hindu pund- 
its have sat in solemn conclave at Cal- 
cutta to determine whether the sanctity 
of the famous Temple of Kali would be 
imperiled by the introduction therein 
of electric light, and after numerous 
sessions, during which with scholarly 
thoroughness the whole question was 
debated from every point of view, 
pundits and priests have decided with 
complete unanimity that the irons will 
earry with them no contaminating in- 
fluence. So Kali-Ma, oldest and most 
potent of goddesses in the Hindu Pan- 
theon, will in future be worshiped in 
the light of the twentieth century, and 
the mysterious twilight in which she 
has dwelt for so many centuries will be 
dissipated by metal-filament lamps. 
—Electrical Engineer. 
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The Compressed-Air Plant in the Ham- 
burg Telephone Exchange. 

The large central telephone ex- 
change in Hamburg had considerable 
trouble with the testing of under- 
ground telephone cables and the clean- 
ing and dusting of switchboards, jacks, 
cords, etc., and it was finally decided 
to install a compressed-air plant for 
this work, as experiences in other Ger- 
man cities had showed the economy 
of such a step. 

The machinery for furnishing the 
compressed air is installed on the base- 
ment floor in the center of the ex- 
change. The plant consists of a ten- 
horsepower shunt-wound motor, a 
compressor and an air vessel in which 
the compressed air is cooled and freed 
of oil before entering the cables in 
the conduits. The cables terminate at 
the compressed-air plant and run in 
various directions through the cable 
conduits. Compressed-air pipes run 
from the plant through the building 
for cleaning purposes. The electric 
motor drives through a belt the dou- 
ble-acting single-cylinder compressor 
running at 220 revolutions per min- 
ute. The cylinder diameter of the 
compressor is six inches and the pis- 
ton stroke is six inches, giving the 
machine a capacity of 43 eubie feet of 
air per minute. If the pressure in the 
air vessel connected: to the compressor 
rises above 4.2 atmospheres, the com- 
pressor runs without action and ‘later 
begins to compress air again when the 
pressure in the air vessel has de- 
creased by 0.4 atmosphere. The auto- 
matic starting and stopping of the 
compressor is accomplished by an air- 
pressure regulator, which helps. a 
great deal in keeping the operating 
cost of the plant within low limits, es- 
pecially when the demand for com- 
Pressed air is slight. 

‘The compressed air contains two un- 
desirable impurities, oi] and water, 
which must. be removed before the air 
ean be used for cable testing. When 
compressing the air to 4.2 atmos- 
pheres it is heated considerably, and 
some of the lubricating oil in the ceyl- 
inder is carried over with the com- 
pressed air. To separate the moisture 
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drawn in by the compressor from the 
air, as also the oil, the compressed air 
is first cooled in the air vessel, whose 
lower portion is water cooled by means 
of copper coils. Then the air enters 
another compartment where the oil 
condenses. To dry the air completely, 
it is passed over calcium chloride, 
which, being a hygroscopic substance, 
withdraws all moisture from the air. 

When using the purified air for 
cleaning purposes, compressed-air hose 
is attached to the valves in the vari- 
ous halls and rooms and air admitted. 
Three systems are used in this connec- 
tion; compressed-air blast to blow the 
dust away; suction apparatus to draw 
up the dust; a combination of both. 
As these appliances have much sim- 
ilarity to the well-known compressed- 
air and vacuum cleaning systems in 
our own cities, it is not necessary to 
dwell on this subject longer, and we 
ean therefore consider the cable-test- 
ing part at once. 

The paper-insulated cables in the 
Hamburg telephone system have at a 
distance of about 100 feet from the ex- 
change a soldered joint with a thread- 
ed cock, which communicates with the 
interior of the cable and is closed by 
an air-tight screw cap. If the cable 
is to be tested, the cap is removed, a 
threaded T-union with a inanometer on 
one end and the connection to the com- 
pressed-air hose on the other end, is 
screwed over the eock. A simple 
threaded union, with a manometer on 
top is screwed on a similar cock at the 
other end of the cable section which is 
being tested. If the cable is sound, 
the manometer at the further end 
away from the exchange will show an 
increase of pressure due to the inflow 
of compressed air. . The time neces- 
sary for the final manometer reading 
depends upon the air pressure, the ca- 
ble length, and the insulation around 
the conductors. If the paper insula- 
tion is thickly and tightly wound it 
will offer a greater resistance to the 
air than otherwise. As long as the pa- 
per is dry, however, this will not make 
much difference. As a rule the reduc- 
ing valve at the plant will allow the 
nearest manometer to read 3 atmos- 
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pheres pressure, and the further man- 
ometer should then read 0.5 atmos- 
phere, after two and one-half hours 
testing in a cable 1.55 miles long. Af- 
ter several tests a record can be kept 
of the different cable lengths, permit- 
ting a quicker determination of the 
soundness of the same. Care must be 
taken to have all connections airtight 
so as to avoid errors: If the second 
manometer should show no increase of 
pressure or only a very slight in- 
crease, the cable sheath has a leak at 
some point and steps must be taken to 
locate this. In long cable lengths it 
has been the practice in Hamburg to 
drill into the cable every 0.6 of a mile, 
insert cocks and manometers, and sol- 
der the places again after testing. A 
longer test can be made by inclosing 
compressed air within a cable section 
and leaving it there for several days. 
If, after that time, the manometers 
still show a relatively correct pres- 
sure the cable is sound. Smaller or 
larger cracks in the lead sheath can 
be located by listening for the hissing 
sound with which the air escapes 
through the leaks and by passing a 
lighted candle along the cable length, 
the escaping air either making the can- 
dle flutter or extinguishing it. To 
close leaks and cracks, the Hamburg 
exchange uses an easily fused colo- 
phonian soldering tin of special com- 
position which has given excellent re- 
sults. | : 
This testing equipment has proved 
a valuable asset to the Hamburg ex- 
change and has saved a considerable 
amount of money. Where water had 
entered conduits and soaked the cable 
insulation, compressed air was uséd to 
foree out the water, whereupon the pa- 
per could be laid bare, dried, and the 
cable repaired without the expense of 
connecting a new cable section. One 
instance may be cited to illustrate the 
point. - | : o E 
In one case water had flooded the 
conduits for a stretch of 50 feet, at 
a distance of 0.6 mile from the ex- 
change. The 250-pair cable was dried 
continually for 50 hours, and 36 hours 
after this it was again in operating 
condition. The cost of drying this ca- 
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ble was $21.05, while a new cable sec- 
tion, which would have been neces- 
sary if the compressed air had not 
been available, would have: cost $540, 
including connecting. 


The final feature worth considering 
is the installation and operating cost 
of the plant. The total initial cost of 
this plant amounts to $2,792, distrib- 
` uted as follows: 


a. Compressing and air-purifying 
equipment at the exchange 
(motor, starter, switchboard, 
compressor, air vessel, pip- 

ANG OIO ounie eaer tine $1,125 

b. Equipment for cleaning and 
dusting, suction apparatus, 
vacuum cleaners, hose, ete... 825 

c. Testing and drying equipment 
for cables, manometers, com- 
pressed-air cables, ete....... 842 


Total ......... ee ee $2,792 

The plant is used about 3,000 hours 
a year on the average. 

As regards operating cost, the care 
of the compressor plant can be omit- 
ted, as the work is done by the regular 
staff in the exchange engine room and 
entails no extra expenditures. The 


wages for the helpers for dusting and | 


cleaning are about $462 per year, and 
for the men testing the cables about 
$682. The expense for material used 
in cleaning and testing, as solder, etc., 
is nine cents per hour, equal to $270 
per year of 3,000 hours, of which $160 
is for cleaning and $110 for cable dry- 
ing and testing. . 

Allowing fifteen per cent for inter- 
est and depreciation, by setting apart 
$210 for each service, we have a total 
of : 


A. Fixed and operating expenses 

for cleaning and dusting... .$ 832 
B. Fixed and operating expenses 

for cable testing and drying. 1,002 


Total annual charges....... $1,834 
While this sum may seem high in 
itself, it has saved many thousands of 
dollars and valuable time in locating 
and correcting leaks and faults in ca- 
bles, especially in drying cables that 
were put out of commission by sud- 
den flooding of conduits or other simi- 
lar causes. 


—_——_—_»-e—__ 
Wireless Corps at Cornell University. 

A wireless telegraph detachment of 
sixteen men will be formed in the signal 
corps of the Cornell University cadet 
battalion. Preparations will be made 
for the use of wireless in the battalion 
maneuvers, which will be held next 
spring. 
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A New Spark Gap. 

A new form of spark gap for wire- 
less telegraphy was described recently 
before the Société des Electriciens in 
Paris by Ducretet and Roger. It has 
several novel points, and is designed 
so as to produce sparks under the best 
conditions to obtain strong and regu- 
lar electric oscillations, and in this 
way to increase the effective output of 
a plant of this kind. The two poles 
of a spark gap often become unduly 
heated and roughened, and this gives 
rise to irregular action. Different 
methods Have been brought out to 


- Overcome this drawback, such as mak- 


ing the spark pass in a magnetic field 
or in an insulating oil bath. An air 
blast is another means which is fre- 
quently used, and we also find various 
kinds of revolving electrodes in use. 
The present apparatus combines some 
of these features. Sparks which pro- 
duce a musical note are now coming 
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into use, but here it is necessary to 
use high frequencies and reduce the 
wave-length or to make use of high- 
frequency alternators. 

The present spark gap gives a 
strong cooling of the electrodes and 
avoids the retention of arcs. As will 
be noticed, one electrode is of spheri- 
cal shape and revolves upon a pivot 
support. Next it and on the inner side 
is a thick metal cylinder whose end 
is well rounded and lies close to the 
sphere, so that sparks can pass be- 
tween them. These two electrodes are 
solidly mounted on insulating supports 
provided with porcelain bases, and the 
connections to the electrodes are made 
by the binding posts. The metal ball 
is rotated rapidly by means of a small 
electric motor and pulley, and at the 
same time the motor drives a fan so as 
to deliver a strong draft through the 
narrow space between the cylinder and 
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sphere. The cylinder is also rotated 
by means of a friction collar, which 
bears on the inner face of the pulley, 
and thus the ball and the cylinder turn 
in directions which are perpendicular 
to each other. 

Thus the spark always passes be- 
tween constantly cooled and renewed 
surfaces and is subdivided into a 
series which are distributed over all 
parts of the surface. In this way the 
active surfaces keep quite cool, and in 
the case where high frequencies are 
used there is obtained a very clear 
musical note, which can be readily per- 
ceived at a distance.. Such a musical 
note can be varied within limits by 
changing the length of the spark by 
means of a rack adjustment. The 
sphere can be centered by the use of 


the sliding support and adjustment 
Screws. 


———_~_~>o--——__ 


Telegrams By Telephone. 


Considerable space is devoted in the 
New York Telephone Review for Sep- 
tember to the new arrangements be- 
tween the Bell Telephone Companies 
and the Western Union Telegraph 
Company, by which patrons of the 
New York Telephone Company may 
telephone their telegrams, night let- 
ters, day letters and cable messages to 
Western Union offices for transmission 
and have the charges billed on their 
telephone bills, and by which, also, 
telegrams are delivered to telephone 
subscribers by the Western Union over 
the telephone wires. By this arrange- 
ment the sending and receiving of 
telegrams, day and night letters and 
cable messages is made as simple as the 
sending and receiving of ordinary tele- 
phone calls. 

The advantages of this new ar- 
rangement are not confined to subscrib- 
ers, however, for under the new ar- 
rangement “every telephone is a tele- 
graph office,” and telegraph messages 
may be sent from public telephones 
and coin boxes wherever they are lo- 
cated. 

The billing arrangement is one of 
the features which is most appreciated 
by telephone subscribers, for credit is 
extended to them by the telegraph 
company for all messages they may 
want to send and the inconvenience of 
ascertaining the exact cost of the tele- 
gram and making the change every 
time one wants to send a message !$ 
obviated. 
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Test of Reinforced-Concrete Pole. 

A test of a reinforced-concrete pole 
carried out at Fulham, England, was 
reported in a recent issue of Engineer- 
ing. The length of the pole over all 
was 44 feet 6 inches, of square hollow 
section, 17 inches square outside at the 
base, and 13 inches square inside at the 
same point, while the outside and in- 
side dimensions at the top were 8 and 
4 inches respectively. The reinforce- 
ment consisted of high-tension steel 
wires three-sixteenths inch in diame- 


ter, having an ultimate tensile strength 


of from 80,000 to 85,000 pounds per 
square inch, 56 being assembled togeth- 
er at each corner. These wires were 
held together by wmild-steel tie-plates 
eleven-sixteenths by one-sixteenth inch 
pitched about two-foot centers. No 
binding wires whatever were used in 
the construction of the reinforcement. 
The pole was firmly imbedded in con- 
crete for 5.5 feet, and the load was ap- 


plied 38.5 feet above the top of the con- 


crete foundation. The method of testing 
was by attaching a wire rope to a clip 
at the top of the pole, the rope being 
carried over a pulley sheave on a crane- 
jib at approximately the same level as 
the top of the pole, and the wire was 
led from the sheave down to within 
about 10 feet of the ground, and a 
spring balance was attached to it there. 
A chain was then fixed to the balance 
and wound round the drum of a crab- 
winch. A slight hair crack was ob- 
served on the tension side about 5.5 feet 
above ‘the surface of the foundation, 
when the load was 3,350 pounds, and, 
when the load was increased to 3,600, 
slight hair cracks appeared, pitched reg- 
ularly about 6 to 9 inches apart. At 
4,100 pounds a slight shear crack ap- 
peared, starting about 33 inches above 
the foundation and extending vertical- 
ly upwards. At 4,600, hair cracks oc- 
curred on the tension side regularly 
every 3 or 4 inches, and at 5,100, cracks 
were noticed to be traveling across the 
sides of the pole to within 6 inches of 
the compression side. At 6,100 the 
shear crack was more pronounced, and 
hair cracks on the tension side occurred, 
pitched about one inch apart, but no 
signs of failure were observed on the 
compression side at this load. After each 
of the tests the load was released and 
the permanent set was recorded. The 
total deflection at 3,100 was 16.5 inches, 
with a permanent set of one-half inch 
on release. The deflection was 37.5 
inches at 6,000, when the permanent set 
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was eleven-sixteenths inch, measured 
1.5 hours after the load was released. 
On continuing the test, at 6,100 the 
shear crack was more pronounced. At 
9,400 the pole had a deflection of 66 
inches, and the cracks on the tension 
side were more pronounced. There 
were, however, no signs of failure on 
the compression side. On the load be- 
ing released the permanent set was 
found to be 21 inches. The load was 
again applied, and the first signs of 
failure on the compression side were 
noticed when the deflection was 72 
inches; complete failure occurring when 
the defiection reached 78 inches. It was 
found that the pole had failed almost 
equally for the whole of its length both 
on the tension side and the shear sides. 
On the compression side the pole showed 
no signs of failure, except at the base, 
to about two feet up. The total bend- 
ing moment at the base of the pole was 
4,863,936 inches-pound. It may be 
meutioned that when the load was 5,712 
pounds, with 34-inch deflection, the 
chain on the drum of the winch broke, 
releasing the pole suddenly. The pole 
flew back, and, after vibrating violently 
for a few seconds, regained its normal 
position, and on examination it was 
found that no permanent set was indi- 
cated. 
——— e 

Growth of Telephone Service in Japan. 

The telephone business of Japan is 
in charge of the Imperial Japanese Gov- 
ernment, and there are no private com- 
mercial lines. Although the telephone 
business is increasing rapidly in Japan, 
it is the intention of the authorities to 
double the present equipment inside of 
the next six years. The rapid increase 
in this business is shown by the follow- 
ing figures, which do not include auto- 
matie call boxes: 


] 906 ee ee oe 2 ry 33 43, 
Geen 524 58,626 
TOS sar aulsa 997 78,517 
TInt deaats 1,415 102,626 
1910 esadi 2,233 126,720 
The present telephone equipment, 


while giving nominal satisfaction, is, as 
a matter of fact, utterly inadequate in 
many Instances. To secure a new tele- 
phone in Yokohama much annoying de- 
lay is met with. An applicant must 
wait for months before having his re- 
quest attended to. As a result, high 
prices are frequently paid for a tele- 
phone connection when a subscriber is 
ready to part with its use. There are 
no towns in Japan of over 10,000 popu- 
lation that do not have a telephone ser- 
vice. | 
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Wireless Service Around the British 
Isles. 

According to the Post Office Electri- 
cal Engineers’ Journal, formal approval 
has been given to a scheme for extend- 
ing the service of coast stations for 
communication with ships at sea round 
the British Isles, and something like a 
complete scheme of wireless service 
with the object of affording to ships 
anywhere within 100 miles of the Brit- 
ish coasts facilities for communicating 
with the shore and thence with the land 
telegraph system is involved. An ad- 
ditional station is to be erected on the 
west coast of Ireland for taking traffic 
from large Atlantic liners, and while 
opening up a new tract of ocean for 
wireless business this will relieve the 
existing station at Crookhaven, where 
wireless communication is rapidly be- 
coming congested. It is also intended to 
erect at or near St. Just in Cornwall a 
well-equipped station capable of eom- 
manding traffic with ships entering or 
leaving the English Channel; this sta 
tion will replace that now existing at 
the Lizard, and will also render the 
Bolt Head station of subsidiary impor- 
tance except for emergencies. It will 
further command the Irish Sea and 
Bristol Channel. The Niton station is 
to be remodeled and rebuilt, probably 


on a new site near St. Catherines Point, 


and the existing station at Rosslare will 
be replaced by a more powerful instal- 
lation at Fishguard. The port of New- 
castle 1s also to be cared for by the 
post office, and the station at Malin 
Head, on the north coast of Ireland, is 
to be replaced by a more modern and 
powerful station in the same neighbor- 
hood. 

‘ —_———__s-- 

Spanish Wireless Service. 

The National Wireless Telegraph 
Company, of Madrid, has been granted 
the concession for establishing wireless 
telegraph service in Spain and the adja- 
cent islands. Four stations have al- 
ready been erected and four others are 
under way or planned. The Marconi 
system is used. 

———_—+--o—_____- 
Telephone Train Dispatching on the 
Grand Trunk. 

The Grand Trunk Railway has had 
two telephone circuits for train dis- 
patching on trial for several months 
with such satisfaction that the system 
is to be extended over its entire line. 
The cost of the change will approxi- 
mate $500,000. 
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Towing Locomotives for the Panama 
Canal. 

According to an article appearing in 
The Canal Record specifications have 
been forwarded to Washington for elec- 
tric locomotives which are to be used 
for towing vessels through the Gatun, 
Pedro Miguel, and Miraflores locks. 
Bids will be asked on forty locomotives, 
though this proposal will be divided in 
two parts. One bid calls for one loco- 
motive, while a second bid is to be 
made on the remaining thirty-nine in 
case the tests made on the first prove 
it to be suitable. 

The system of towing provides for 
the passing through the locks of a ship 
at the rate of two miles an hour, the 
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vessel being held steady between four 
lines of taut hawsers. A ship will come 
to a full stop in the forebay of the 
locks, where four hawsers will be at- 
tached to it, two forward on either side 
and two aft. At their other ends, these 
hawsers will be attached to the wind- 
lasses of four towing locomotives, oper- 
ating on the lock walls, two forward 
towing, and two aft being towed by 
their hawsers, thus holding the ship 
steady. 

There are to be two systems of track, 
one for towing and the other for re- 
turn. The towing track will be pro- 
vided with a rack throughout its entire 
length, and while towing, the locomo- 
tive will always operate on this rack. 

Each locomotive will consist of three 
parts, as shown by the drawings repro- 
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duced here—two tractors, and between 
them, a windlass. The windlass will 
not be mounted upon a truck, but will 
be supported by two arms extending on 
each side from either end and resting 
on bearings immediately over the rear 
wheels of the tractors. The ends of 
these arms will be equipped with roll- 
ers to permit free horizontal movement 
of the members when the locomotive is 
rounding a curve. The windlass is 
joined to the tractors by a drawbar and 
trunnion, which have the effect of a 
universal joint. 

The tractors will be alike in cvery 
particular, each consisting of a fcur- 
wheel truck upon which is mounted a 
motor and control apparatus. The lov- 


52-8" — 


comotive may be operated from either 
cab, and run as a friction or rack loco- 
motive at the will of the operator. Mo- 
tion is communicated to the rack pinions 
by a system of gears in which there are 
no clutches. As there is no method of 
disconnecting this train of gears the rack 
pinions can move only with the motors. 
A solenoid brake, which closes upon a 
brake wheel whenever current is cut off 
from the motors, provides against acci- 
dent in case current should be cut off 
when the locomotive is on an incline. 
In such case the locomotive would stop 
instantly and be held until the brake is 
released. The rack pinions are of quill 
construction and are mounted on the 
back axle of each truck. 

For traveling by friction, the tractors 
will be fitted with jaw clutches, which 
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will connect the traction motors with 
the driving wheels. These clutches will 
be operated by solenoids. The locomo- 
tive, when operating by friction, will 
move at a rate of five miles an hour. 
The electrical equipment for each 
tractor will consist of one traction mo- 
tor with control apparatus. The motor 
will have a full-speed torque of 840 
pounds at one foot radius, full-load 
speed at no less than 470 revolutions per 
minute, and will be capable of develop- 
ing not less than seventy-five per cent 
greater torque for a period of one min» 
ute. Alternating current will be used 
with the effect that synchronous specd 
will be maintained on all the locome 
tives in a tow. The motor will be three 
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phase, induction, totally inclosed, mos- 
ture proof, high torque, or mill type, 
twenty-five cycles per second, with 220 
volts between lines. The motors on the 
tractors of each locomotive will be op- 
erated in parallel, and controlled by re- 
sistance in the secondary circuit, acccm: 
plished by contactors in the primary 
and secondary circuits operated by mas- 
ter controllers, one in each cab. There 
will be not less than seven power points 
in each direction and between these 
and the braking position, there will be 
a coasting point, so that when power 28 
turned off from either forward or re 
verse direction, there will be available 
a coasting point before the braking p°- 
sition is reached. The master controllers 
will be of the drum type, one for each 
tractor. 
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Current will be supplied to each 
tractor by means of a plow carrying two 
contact shoes, each operating on a sepa- 
rate power rail carried in an open con- 
duit, one for each of two phases, while 
the third phase willl be carried by both 
track rails. 

As weight is not required for tractive 
effort the whole locomotive may be of 
as light construction as possible, the 
estimate being 70,000 pounds. 

The windlass for paying out and haul- 
ing in cable will be provided with two 
speeds, one for hauling in line without 
load, and the other for operation with a 
boat in tow. A friction clutch will pro- 
vide against sustaining a load of over 
25,000 pounds. Rotary switches in the 
cabs will control the movement of the 
windlasses. Two motors will be pro- 
vided, one for turning the windlass at 
high speed with light load and the other 
for turning at a slow speed with a heavy 
load. The latter—the windlass moter— 
will have a full-speed torque of 120 
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pounds at one foot radius, will be ca- 
pable of fifty-per-cent greater torque 
for one minute, and will have a full- 
load speed of not less than 630 revolu- 
tions per minute. The coiling motor 
will have thirty pounds torque at one 
foot radius, be capable of exerting fifty- 
per-cent greater torque for one minute, 
and will have a full-load speed of 630 
revolutions per minute. These motors 
will be of the squirrel-cage type, but 
otherwise will have the same classifica- 


tion as the motors in the tractors. 
. —_——_—_.@---——___——_ 


Marconi Company Begins Suit. 

The Marconi Wireless Telegraph 
Company has entered suit in the United 
States Circuit Court at Trenton, N. J., 
against the National Electric Signaling 
Company, claiming that its patent 
rights have been infringed. 
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Electric Drive in Paper Mills. 

The accompanying illustration (Fig. 
1) shows the operation of two beaters 
driven by a 150-horsepower induction 
motor through chain belts at the Kim- 
berly Mill of the Kimberly-Clark Com- 
pany located on the Fox River. The 
capacity of this mill is eighty tons of 
book paper per twenty-four hours. It 
may be stated that the mill machinery 
is operated electrically while water pow- 
er, and steam and oil engines are utilized 


for the generating of electric current. 


There are two power stations which 
supply current to the mill, both being 
located on the Fox River, one in the 
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generator being located between the tur- 
bine-driven shaft and an oil engine and 
equipped with removable couplings on 
both ends of the shaft. It will be noted 
that the oil engine can be readily util- 
ized to operate the generator during pe- 
riods of low water. In addition to. these 
there is one 390-kilowatt generator ' 
mounted between two oil engines and 
direct driven by them, and one 175-kilo- 
watt generator, also oil-engine driven. 
The exciters are belt connected and ar- 
ranged for parallel operation. There 
is also a large steam engine in- 
cluded in the equipment which is util- 
ized to drive a 360-kilowatt generator 


FIG. 1.—TWO BEATERS IN PAPER MILL. 


mill itself and the other at Appleton, 
Wis., five miles up stream. 

It is of interest to note that the avail. 
able head at Appleton is sixteen feet. 
Energy from a 750-kilowatt three-phase 
6,000-volt General Electric generator is 
transmitted to a substation at the mill, 
where it is stepped down by means of 
three '300-kilowatt transformers to 470- 
volts pressure. There is a 700-foot crib 
dam across the river and a head of nine 
feet is available. The water-wheel equip- 
ment consists of nine vertical-shaft re- 
action turbines. Five of these are geared 
to a common horizontal shaft, to which 
a 300-kilowatt generator is coupled. 

In the same way the remaining four 
turbines are connected to a second 350- 
kilowatt generator, but in addition to 
the water-wheel drive this generator is 
also arranged for oil-engine drive, the 


and exciter. It will be seen from the 
above that by a subdivision of the gen- 
erating equipment and the various 
prime movers available any possibility 
of interruption to the electric service is 
reduced to a minimum. 

It is evident that the application of 
motors to paper-mill machinery in this 
plant exemplifies the adaptability of 
both the group and individual drive as 
well as of the different methods of con- 
necting the motors to the machinery, 
there being examples of direct connec- 
tion, belt and chain drive, and motors 
direct geared to the driving shaft. 

There are eight agitators driven in a 
group by one sixty-horsepower motor 
and in the beater room there are three 
Jordans driven by three 150-horsepower 
motors. 

It may be stated that these motors are 
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equipped with a special adjusting de- 
vice which permits the motor to move 
on a sliding base with each change in the 
‘adjustment of the Jordan, and thereby 
operate at all times at maximum efficien- 
ey. The control panels for these mo- 
tors are mounted on & small gallery so 
' that the operator can manipulate them 
and have an unobstructed view of the 
motors, while at the same time they oc- 
cupy no useful floor space. 

It is of interest to compare these ma- 
chines with three other Jordans in this 
room, which constitute an older equip- 
ment; they are driven from a counter- 
shaft, which is belted to a 300-horse- 
power motor mounted on the floor below, 
the control being installed on the floor 
heside the Jordans. There are also 
three other motor-driven Jordans, two 
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FIG. 2.--SWITCHBOARD IN BERLIN 


of them being operated by a 250-horse- 
power motor while the third is provided 
with a 150-horsepower motor. These 
three machines are belt driven and are 
not ordinarily used in production, being 
held as an emergency equipment in the 
event of injury to the other Jordans. 

In addition to the pair of beaters 
shown in Fig. 1 there are also four other 
beaters group-driven by a 250-horse- 
power motor. Many other motor-driven 
machines are used in the Kimberly Mill, 
these being in the washer room, finish- 
ing room and other departments. 

The adaptability of electric drive in 
pulp and paper mills is also well illus- 
trated hy the equipment of the Berlin 
Mills Company at Berlin, N. H., where 
electric current is obtained from a hy- 
droelectric power station, situated about 
three and one-half miles down stream 
from the mills. The turbines at this 
station operate under a thirty-foot head, 
each turbine being direct connected to 
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a General Electric 750-kilowatt 12,000- 
volt three-phase forty-cycle alternating- 
current generator. 

In this power plant there are also two 
sixty-five-kilowatt 125-volt exciters each 
direct connected to a horizontal water 
turbine operating at 350 revolutions per 
minute. 

On the raised platform at one end of 
the generator room the power-station 
switchboard is located and current is 
transmitted to the mills by means of 
aluminum cable. From the switchboard 
the current is transmitted at the gen- 
erator voltage and stepped down at the 
mill by means of six 7 50-kilowatt 10,- 
500/575-volt air-blast transformers. The 
transformers are protected by discon- 
necting switches, and by lightning ar- 
resters which are installed in the trans- 
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PAPER MILL. 


former room. The air blast is supplied 
by a ninety-inch Sturtevant blower 
driven by a seventeen-horsepower induc- 
tion motor belt-connected. In addition 
to this, there are held in reserve, two 
forty-five-inch Buffalo blowers each di- 
rect connected to a four-horsepower in- 
duction motor. 

Fig. 2 shows the mill distribution 
switchboard, located on the main floor 
directly above the transformers. This 
board consists of eight panels, one for 
the incoming line, five for power cir- 
cuits and two for lighting circuits. 
There is a 250-horsepower motor utilized 
in the ground-wood department for the 
operation of stock and water pumps for 
the ground-wood screens. This motor 


is located in the basement and drives the 
pumps through countershafting. 

It will be noted in Fig. 3 that the 
chipper-room machinery consisting of 
two eighty-two-inch chippers, one chip- 
per screen and a re-chipper is driven 
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FIG. 3.—200-HORS EPOWER 
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from a main line shaft operated by a 
200-horsepower motor which drives 
through a rope drive, a8 seen in the 
illustration. | 

In the wood room there are twenty- 
seven beaters operated by two 150- 
horsepower motors in two groups of 
thirteen and fourteen machines respec- 
tively. In the screen room there are 
two motors of 150-horsepower and 300- 
horsepower capacity and in the beater 
room a 450-horsepower motor supplies 
the power, while a large number of 
smaller electric motors are employed 
about the mill. 

— eoo 
Railless Traction in Vienna. 

The municipality -of Vienna has been 
obliged to face the problem of supply- 
ing railless communication in and 


MOTOR DRIVING CHIPPERS. 


around: the city of Vienna by means of 
electric vehicles. As the municipality 
was unwilling to make experiments on 
‘ts own account the Oesterreichische 
Daimler Motoren Aktien-Gesellschaft 
the Akkumulatorenfabrik com- 
bined, are to' construct the elec- 
trical lines. These lines will cover & 
distance of about two miles, and will 
be worked by the municipality when 
completed. If successful, an extension 
of the service is contemplated. 


ee 
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Threshing by Electricity. 
Recent figures on the use of electri 
motors in threshing show that with a 
total power consumption of 220 kilo- 
watt-hours 1,700 bushels of barley 
were threshed. The input of the motor 
during the operation averaged 20.9 
kilowatts. As compared with the 
$2,000 investment involved in a steam 
traction engine the motor cost was 
about $250. 
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FINANCIAL REPORTS OF ELEC- 
TRICAL COMPANIES, 


CUMBERLAND TELEPHONE, 

The report of the Cumberland Tele- 
phone & Telegraph Company for the 
month of September and nine months 
ended September 30, compares as fol- 
lows: 


1911 1910 
September gross............. $626,425 $575,272 
Expenses and depreciation.. 861,468 319,772 
September net............. 4,957 255,500 
Charges and tax............. 50,007 59,038 
September surplus......... 214,950 206, 462 
Nine months gross........... 5,436,126 6,078,692 
Expenses and depreciation... 3,218,060 2,879,889 
Nine months net.......... 2,218,066 2,198,804 
Charges and tax............. 458,362 434,974 
Nine months surplus....... 1,759,704 1,763,829 


PACIFIC GAS & ELECTRIC. 
The Pacific Gas & Electric Com- 
pany’s consolidated income account for 
the earnings and expenses, all compa- 
nies, year ending July 31, 1911, fol- 


lows (inter-company revenue elim- 
inated): 
Gross revenue ............ ccc ccc e wees $14,192,390 
Operating expenses, taxes and re- 
serves for uncollectable accounts, 
ete l vro UNS eae eek E a ENa 8,170,214 
Net revenue ........ 0... ccc ccc cee eee 6,022,176 
Interest and sinking funds........... 3,844,412 
SUT IIS 55s oh eoa ate bath ede eden Bae 2,177,763 


LEFIGH VALLEY TRANSIT COMPANY. 

The report of the Lehigh Valley 
Transit Company for the month of Sep- 
tember and twelve months ended Sep- 
tember 30, compares as follows: 


1911 1910 
September gross........ naiss $134,059 $123,971 
September net ..........005. 81,421 74,570 
Surplus after charges....... 41,273 37,706 
Twelve months gross........ 1,326,196 1,161,796 
Twelve months net.......... 736.908 605,922 
Surplus after charges....... 287,736 168,806 


MASSACHUSETTS ELECTRIC COMPANIES. 

The Massachusetts Electric Compa- 
nies reports for the quarter and twelve 
months ended September 30, 1911, ¢om- 
pared as follows: 


1911 1910 
GLOBG® arnor cing reaa e eaaa $2,799,061 $2,741,764 
Expenses ......... cece cces 1,560,208 1,434,626 
Neb ean haa pena a pet 1,238,853 1,307,138 
Charges and tax........... 472,969 459,512 
Net income ................. 765,883 847,625 
Oct. 1 to Sept. 30: 
TOSS. yori swaps oa ark a OHO wae $8,938,815 $8,560,949 
Expenses ...........ccccecee, 5,682,884 5,360,295 
CU a E ua apuk dl tohinee ees ig 3,255,931 3,200,654 
Charges and tax............. 1,851,786 1,792,936 
Net income ................. 1,404,144 1,407,717 


MONTREAL STREET RAILWAY COMPANY. 
The Montreal Street Railway Com- 
pany has issued its pamphlet report for 
the year ended September 30, 1911. The 
income account compares as follows: 


1911. 1910 

Cg re a a $4,775,301 $4,352,551 
Expenses .................., 2,679,806 2,455,301 
ca acer rere are E Eea a 2,095,495 1,897,250 
Int. from M. P. | EEEE eee 114,808 85,878 
Total income ............. 2,210,303 1,983,128 
Charges, taxes, etc......... 583,904 597,978 
Surplus oosa accuse y 1,626,398 1,475,150 
Dividends ................... 1,000,000 1,000,000 
Balance .................. 626,398 475.150 
Insur, and contingent fund.. 275,090 275,000 
Surplus ................... 351,398 200,150 


*Equal to 16.26 per cent on $10,000,000 capital 
stock before charging out insurance and contin- 
gent reserves. This compares with 14.75 per 
cent earned on same stock previous year. 
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AMERICAN LIGHT & TRACTION. 

The American Light & Traction 
Company reports earnings for twelve 
months ending September 30, compared 
as follows: 


1911. 1910. 
Gross earnings ............ $ 4,105,097 $3,692,475 

Expenses ......cccccucee eed 114,133 16,4 
Net earnings ............ 3,990,964 3,575,980 
Previous surplus .......... 6,444,253 6,622,682 
Total surplus ............. 10,435,218 9,198,662 
Preferred dividends ....... 854,172 854,172 
Common dividend ......... 1,074,337 926,707 
Stock dividends ón common 1,074,537 973,530 
Total dividends ........... 3,003,047 2,754,409 
Profit and loss surplus..... 7,482,171 6,444,263 


ONTARIO POWER COMPANY, 

The Ontario Power Company of Ni- 
agara Falls and the Ontario Transmis- 
sion Company, Ltd., report for the nine 
months ending September 30, 1911, as 
follows: 


Gross earnings ......... ccc cc cece cece eaes $622,443 
Operating expenses ...........ccccccecces 110,191 
Net earnings ......... ccc ccc ccc cece cece §12,251 
Other fncome .......... ccc cc cece cece ace 64,755 
Total income ....... ccc cece cece ccc eee 577,006 
Interest gcc ee Skeeter neh ord Dea es 504,293 
SUP OIG sosaren Erua eked tents anu og 72.713 


ports for the nine months ended September 30, 


1911: 

Transmission line rental ................ $120,735 

Interest on bank ............c ccc cee ce eee 66.409 
Surplus Sie btn ase ad eee Sig ween onto twienaite ine 54,325 


KEYSTONE TELEPHONE COMPANY, 
The report of the Keystone Telephone 
Company of Philadelphia, for the 
month of September and three months 
ended September 30 compares as fol- 

lows: 


, 1911. 1910. 
September gross .............. $ 97.573 $ 94.341 
Expenses and taxes............ 50,576 46,595 
September net ............... 4h, 997 47.746 
Charge8S ised dor eins Sag wh ue uaies ea 24,940 24.762 
September surplus .......... 22.057 22.984 
Three months’ grogs........... 290,606 28, R9 
Expenses and taxes............ 148.885  141,2??2 
Three months’ net........... 141,721 141.587 
Charges sceieenastse ed uch hea nopee tes 74,435 73,640 
Three months’ surplus....... 67,286 67,947 


TWIN CITY LINES. . 
The report of the Twin City Lines, 
for the month of September and nine 
months ended September 30, 1911, com- 
pares as follows: 


1911. 1910. 
September gross ........... $ 689,096 $ 694,853 
EXpPenSeS ......-ccceccccvees 315,396 323,061 
September net ............ 373,70 371,792 
Charges, taxes and re- 
ferred dividends ........ 140,079 140,286 
September surplus ....... 233,620 231,505 
Nine tmnonths’ gross......... 5,852,439 5,620,369 
EXXpenseS ...... ccc ccc cece 2,898,788 2,688,197 
Nine months’ net.......... 2,953,651 2,932,262 
Charges, taxes and re- 
ferred dividends ....... 1,260,712 1,261,653 
Nine months’ surplus..... 1,692,939 1,670,609 


NORTHERN OHIO TRACTION. 

The report of the Northern Ohio 
Traction & Light Company for the 
month of September and nine months 
ended September 30, compares as fol- 
lows: 


1911. 1910. 
September gross ........... $ 246.915 $ 224,901 
Expenses .asesessssersossse. 128.812 117,857 
September net ........... 117,293 107.044 
Charges ....... eet oS AS 44,391 43,391 
September surplus ....... 72,882 63,453 
Nine months’ gross......... 2,019.746 1,837,406 
ExpenSeS ........-.cccsccvas 1,110.54 1,099,858 
Nine months’ net......... 909,242 827,548 
Charges: ssa 6isie ane inasedu 399,069 390,161 
Nine months’ surplus..... 510,172 437,387 
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VIRGINIA RAILWAY & POWER. 

The Virginia Railway & Power Com- 
pany has issued its pamphlet report for 
the year ended June 30, 1911. The 
income account compares as follows: 


0.944.589 $2:058.606 
Gross earnings ...... seeen e. $2,244, 058, 
Expenses and taxes ........ 1,284,980 1,023,729 
Net earnings ......csceees . 969,609 1,034,877 
Other income ...... Caius 46,296 33,161 
Total income .......+..... 1,005,905 1,068,037 
Charges, etC. ...ssessssssoso 497,654 698,319 
Surplus .......... Faena 508,250 369,718 
Preferred dividends ........ 228,652 66,693 
l Surplus ....... E EOE Regt 279,598 303,025 
Previous surplus ..........-. 297,369 cious aiid 
Total surplus .......... ... 676,967 303,025 
Adj. (credit) ....... ane a 2,481 *6,656 
Profit and loss surplus.... 579,448 297,369 
*Debit. 
j —e 


To Start Telegraph System. 

At the annual meeting of the Louis- 
ville & Nashville Railroad Company, 
the stockholders voted to authorize an 
amendment to the by laws permitting 
the company to own and operate its 
own telegraph and telephone service, 
and to engage in commercial service in 
connection therewith. 

In 1884 the Louisville & Nashville 
entered into an exclusive contract with 
the Western Union for the latter’s op- 
eration along the line of the former. 
This contract was revocable after 
twenty-five years by either party on 
twelve months’ written notice. Such 
notice was given by the Western Un- 
ion, August 17, 1911. 

| iak 

Western Electric’s September Sales. 

The Western Electric Company is 
reported to have experienced a most 
satisfactory revival in orders billed out 
of its factories in September. After 
four months of comparative declines 
shipments came back showing by far 
the best increase for many a month 
and the largest this fiscal year. The 
gain was twelve per cent and Septem- 
ber sales were the largest for that 
month in the company’s history. 

For the nine months to September 
30, Western Electric gross was four 
per cent in excess of the same period 
last year and a total overturn for the 
full twelve months of $66,000,000 is 
promised. 

The company will by the first of Jan- 
uary be able to occupy some 200,000 
square feet of new floor space at its 
Hawthorne, Chicago, plant. Among 
other additions this space includes a 


“new general merchandise building. 


\ —_———_—_--- 
Candlepower and Voltage. 

A five-per-cent increase of voltage 
changes the candlepower of a carbon 
lamp by thirty per cent; of a tungsten ` 
lamp by twenty per cent. 
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RECENT DEVELOPMENTS IN OIL- 
SWITCH DESIGN. 


BY D. S. MORGAN. 


The motor-operated type H oil switch 
has, for several years, been one of the 
most successful and the most widely 
used oil circuit-breaking devices for 
rupturing large capacities that has 
been placed in commercial service. Oil 
switches of this type are installed and 
operated in every country in which elec- 
tric power is being developed, and the 
switch as manufactured today is prac- 
tically of the same design as the orig- 
inal, slight changes only being neces- 


TRIPLE-POLE, 2,000-AMPERE OIL SWITCH. 


sary to meet special conditions due to 
the severe demands of electrical prac- 
tice. 

This switch was developed at a time 
when the kilowatt capacity of gener- 
ating units was comparatively small, 
the operating speeds low and the regula- 
tion poor. The introduction of the 
high-speed steam turbine for operating 
large generating units has brought 
about a demand for switching appara- 
tus of high rupturing capacity; and, 
hecause experience has shown that this 
type of switch is capable of rupturing 
large amounts of power, two new 
switches of similar design, but with 
greater rupturing capacity, have been 
developed for use in central stations 
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New Flectrical’Mechanical Apparatus 


© Appliances 


o 
where several large steam-turbine gen- 
erating units are installed. They will 
be known as the ‘‘H-6”’ and “H-7” 
and are identical except for a few de- 
tails necessary to adapt them to differ- 
ent styles of cell construction. 

Both switches are designed for 
mounting the different phases in sepa- 
rate cells but the “H-7” oil switch is 
so arranged that further separation is 
secured by the addition of barriers 
placed between the breaks of each 
phase. 

The secondary contacts of the im- 
proved switches are, with slight modifi- 
cation, similar to those used in the pre- 
vious types, and consist of a movable 
eylindrical rod, which makes contact 
with the inner surface of four segments 
of a cylinder, secured. in position hv 
helical springs. This arrangement in- 


LOCKING DEVICE FOR TYPE H SWITCH. 


sures heavy and uniform contact pres- 
sure, and also automatically compen- 
sates for any wear of the surface of 
either the stationary contact segments 
or the cylindrical contact rods. When 
the arc is ruptured, whatever burning 
results takes place on the bell-mouth of 
the stationary contact and the rounded 
tip at the lower end of the movable con- 
tact rod, and in no case causes damage 
to the working contact surfaces. The 
contacts are self-alining and easily re- 
newable. 

For current capacities above 300 am- 
peres,, however, additional contacts, 
known as primary contacts, are also pro- 
vided. These are shown herewith, and 
serve to carry almost the entire current 
while the switch is closed. This is their 
only office; for in opening the switch, 
they break contact before the cylindri- 
eal rod which opens the circuit and rup- 
tures the consequent are in oil. The 
movable primary contacts consist of 
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double sets of contact fingers made of 
drop-forged copper, fastened to a mov- 
able cross-head by flat springs fitted 
with copper laminations and reinfore- 


ing springs. The tension of these 
springs insures good contact but does 
not retard the opening of the switch. 
The stationary primary contacts are 
wedge-shaped copper blades fastened to 
the top of the oil vessel. This construc- 
tion of contacts imparts a distinct rub- 
bing movement in opening and clos- 
ing, and insures perfect contact be- 
tween the contact surfaces. 

The diameter of the oil vessels has 
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BAFFLE PLATE FOR TYPE H SWITCH. 


been increased from eight to ten inches, 
giving a larger volume in the oil ves- 
sel. The larger oil vessels have also 
been made stronger by increasing the 
thickness of the steel walls. 

Another improvement, to increase 
both the rupturing capacity and the re- 
liability of the switch, consists of baf- 
fle plates of new design. By these the 
movement imparted to the oil by the 
expansion of the gases formed by the 
are when the circuit is opened, is 
checked and diverted in such manner 
as to allow the gases to separate from 
the oil and escape, while the oil itself 
drops back. An illustration of the 
new baffle. is shown herewith. The 
illustration indicates the movement of 
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the oil away from, and towards, the cen- 
ter of the oil vessel on breaking the cir- 
cuit. The oil loses its velocity before 
it reaches the cover of the oil vessel, 
and therefore its tendency to be thrown 
out is reduced. 

As in the other types, the new switch 
is opened and closed by compression 
springs. The operating motor does not 
actually throw the switch, but serves 
merely to compress the springs. The 
weight of the movable parts of the 
switch is counterbalanced so that when 
the switch operates, the force of the 
compression springs closes the contacts 
by throwing the lever to approximately 
1.5 inches from the opposite position, 
after which the motor compresses the 
springs for the remainder of the dis- 
tance. The switch closes and opens 
e with equal ease. The operating springs 
are held in compression by the main 
Operating toggle of the switch and by 
a dog bearing against a roller-stop, 
which, when released, allows the switch 
to operate. The main operating toggle 
is slightly over center when the switch 
is at rest, thus the pressure of the dog 


against the roller-stop is merely suffi- 


cient to overcome the tendency of the 
main toggle to buckle. The means of 
holding and releasing the dog always in- 
sures positive operation of the switch. 
When the switch is operated, it either 
closes or opens, as the case may be, in 
one single stroke. | Sa 

The “H’’ type switches are built in 
current capacities up to 4,000 amperes 
for voltages up to 15,000. They are 
also made for voltages up to 70,000 and 
will operate satisfactorily on systems 
the combined load of which connected 
to the bus is not greater than 50,000 
kilowatts. In many cases, however, 
they can be recommended for rupturing 
capacities in excess of this, depending 
upon the particular features of the in- 
Stallation. They are made in two forms, 
one in which the poles are made in par- 
allel sets of two, as in previous designs, 
and the other in which the poles are 
arranged in tandem. The General Elec- 
tric Company is the manufacturer. 

a a 
Connector Puller for Disconnecting 
Cells of Vehicle Batteries. 

The individual cells in the various 
types of “Exide” storage batteries are 
Joined together by connectors integrally 
burned to the strap post. This burned 
connection is the most positive and sat- 
isfactory. When one or more cells have 
to be cut out, it has heretofore been cus- 
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tomary to do this in one of two ways: 
either loosening the connector by put- 
ting a flame on the burn, over the post, 
or boring through the burn with a brace 
and bit. 

The Electric Storage Battery Com- 
pany has now perfected a connector 
puller, a device which mechanically un- 


CONNECTOR PULLER. 


couples the connectors by shearing, 
leaving both post and connector in per- 
fect condition for reburning. In order 
to accomplish this, it is necessary that 
the plunger which does the shearing be 
very accurately alined and centered. 
This connector puller has been so de- 
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PULLER IN PLACE. 


signed that the centering is done in a 
very positive manner, and the connector 
must come off true. 

The connector puller fits the pillar 
strap of all types of ‘‘Exide”’ cells, in- 
cluding the ‘‘Ironeclad-Exide,’’ and is 
manufactured in two sizes. One size, 
No. 8879, fits all cells: corresponding to 
the thirteen-plate ‘‘Exide’’ and smaller, 
while the other, No. 8880, fits those cor- 
responding to the fifteen-plate ‘‘Exide’’ 
and larger. The two illustrations, 
showing the puller alone and in place 
ready to work, make clear the method 
of operation. 
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M., K. & T. Adopts Telephone Train 
Dispatching. 

W. H. Hall, superintendent of tele- 
graph of the Missouri, Kansas & Texas 
Railroad, has completed the construc- 
tion of two telephone train-dispatch- 
ing circuits which have been in opera- 
tion since October 1. Mr. Hall reports 
the circuits working smoothly ‘and the 
operating people who are handling the 
excessively heavy fall traffic wonder- 
fully pleased with the relief afforded 
by the telephone. 

On the Chattaw Division the McAles- 
ter dispatcher handles the double-track 
main line from McAlester ninety-five 
miles south to Denison, Texas, with a 
part of the Oklahoma City line from 
Atoka on the main line, west to Coal- 
gate, Okla. Way stations located at 
frequent intervals along the line are 
connected with the telephone circuit 
and on the single-track sections the 
blind passing tracks are provided with 
booth telephones. 

The way-station equipment consists 
of telephone arms of the accordion 
type, equipped with head band receiv- 
ers and Gill selectors of the two-figure 
main-line bell type, on which the clear- 
ing-out impulses have been eliminated. 
All calls are completed within three 
and one-half seconds. At non-test of- 
fices the line wires terminate on knife 
switches, which when open disconnect 
all office equipment, including the 
lightning arresters, from the line. 
Knife-switch panels are provided at test 
offices to facilitate opening the line to 
locate faults or patching a section of 
emergency line into the circuit in case 
of trouble. 

The roomy wooden booths at the 
blind sidings are fitted with small wall 
telephones mounted above wide writ- 
ing shelves. Knife switches are pro- 
vided to disconnect the telephone and 
lightning arresters from the line when 
not in use, and the booth doors are 
equipped with standard switchlocks. 

The Waco Division circuit is an ex- 
ceedingly busy one extending from 
Smithville, Texas, the dispatcher’s of- 
fice, 158 miles north to Gillsboro, and 
includes forty-seven miles of the im. 
portant San Antonio line from the 
junction at Granger west to Austin. 
Thirty-four way-telephone stations and 
nearly as many booth telephones are 
installed on the circuit. : 

Wire-chiefs’ test boards arranged 
with voltmeter and mil-amrmeter tests 
are located at the terminals, 
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“Precision’’ Boring Tools for Wiremen. 

The need for a new way of holding 
tools in a bit brace has been apparent 
to electricians, millwrights and others 
who have been annoyed by the loose- 
ness of fit of the common square-shank 
bit and the not infrequent pulling out 
of the extension. These defects have 
been entirely overcome by changing 
the shape of the bit shank and intro- 
ducing an entirely new design of hold- 
ing chuck. | 

The Russell Jennings Manufacturing 
Company is placing upon the market 
boring tools which have a patented 
turned shank about two inches long 
with a slot three-eighths inch deep 
in the end in place of the common 
square shank. A portion of this shank 
is tapered slightly down to the shoul- 
der. When inserted in the chuck the 
shank is prevented from turning by 
the slot fitting over a key in the bot- 
tom of the patented chuck. It is kept 
in perfect alinement by the close-fit- 


ting split bushing in the chuck which 


BOX OF BORING TOOLS. 


fits over the bit shank, both bushing 
and shank having the same taper. 
Tightening the chuck, even with slight 
pressure, grips the taper shank so that 
the bit cannot be pulled out. 

The advantages of the new ‘‘ Pre- 
cision” boring tools for electric wire- 
men claimed by the manufacturer are 
first, the tight grip on the shank wheth- 
er the bit is held in the brace chuck 
or in the extension; second, the reduc- 
tion of time required for placing or re- 
moving tools; and third, the perfect 
alinement. With little effort applied 
to the chuck, the turned shank of the 
hit is held so securely that the aline- 
ment is perfect from the head of the 
brace to the spur of the bit. 

With this new chuck there is no ten- 
dency of the shank to work loose while 
the bit is in use. The chuck of the bit 
extension is of exactly the same de- 
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sign as the brace chuck and holds the 
bit in the same way. The bit exten- 
sion also has the same taper and shoul- 
der and slotted shank as the bit. The 
user of such a combination feels abso- 
lute secure that under no conditions 
can the bit extension be pulled away 
from the bit brace nor can the bit be 
pulled out of the extension. 
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RUSSELL JENNINGS PRECISION CHUCK. 
\ 


In order that wiremen may take ad- 
vantage of this new shank without en- 
tirely discarding their square-shank 
tools the Russell Jennings Manutac- 
turing Company makes also a ‘‘Uni- 
versal Precision’? chuck which takes 
either the common square shank or the 
new ‘‘Precision’’ shank, 

{ —— ee 

Calorized Electric Soldering Iron, 

The use of the ordinary soldering 
iron has two serious drawbacks—the 
impossibility of keeping it hot contin- 
uously, and the rapid wasting away of 
the copper. The development of the 
electric soldering iron obviated the 
former, furnishing the mechanic with 
an iron which not only stayed uni- 
formly hot all the time, but one in 
which the heat intensity could be eas- 
ily regulated by the mere turning on 
or off of the current. The second fault, 
that is, the rapid wasting away of the 
copper, still remained, to a large ex- 
tent, necessitating frequent renewals, 
and consequently making no reduction 
in the cost of maintenance. 

Therefore it is of much interest to 
metal workers to know that many ex- 
periments made in the research labora- 
tories of the General Electric Company 


RUSSELL JENNINGS UNIVERSAL PRB- 
CISION CHUCK. 


to mitigate this fault has resulted in 
the discovery of a process of treating 
the copper which renders the latter 
non-oxidizable under high heats and 
non-corrodable by the acids used in 
soldering. Furthermore it reduces to 
a minimum the dissolving action of the 
molten tin, with which the working 
tip must always be kept coated. 

The General Electric Company states 


that this ‘‘calorizing’’ process or 
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method of treatment does not merely. 
coat the surface of the copper with a 
thin layer of non-oxidizable or non- 
corrodable substance, liable to scale off 
under the effects of heat and acids, but 
actually changes the characteristics of 
the copper to an appreciable depth. 
Thus the durability or practical work- 
ing life of the copper is increased to 
such an extent as to provide a solder- 
ing iron of maximum economy, and 
effectiveness. 


—_———_—__~)-. 
Novel Electric Sign in Baltimore. 
The Emerson Building, one of the 
tallest skyscrapers in Baltimore, Md., 


ELECTRIC SIGN ON EMERSON BUILDING. 


is surmounted by a unique electric sign 
advertising one of the products of the 
Emerson Drug Company. The sign is 
an exact reproduction of a bottle of 
bromo-seltzer, and it is illuminated 
with 554 sixteen-candlepower incan- 
descent lamps. These are arranged in 
letters ten feet high and six feet wide. 
The entire sign is seventy feet in 
height and over twenty feet in diame- 
ter. It contains 60,000 pounds of ma- 
terial. The entire sign rotates twice 
per minute, being driven by an electric 
motor of three horsepower. 

The sign was constructed by Vaile 
and Young, the engineers being Wil- 
liams and Shock. The material with 
which the bottle is covered is gal- 
vanized toncan metal, this having heen 
chosen in preference to copper. The 
material was supplied by Kahl-Holt 
Company of Baltimore. 
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Electric Railway Progress. 
During the last year or so there have 
been very important developments in 


electric railway appliances. With street 


railways, cars and loads have become 
heavier and schedule speeds have in- 
creased. Jn spite of these conditions, 
progressive managers have been able to 
reduce maintenance costs adopting the 
modern equipment designed to operate 
with minimum expense for repairs. 
isting interurban lines have extended 
and many new properties have come into 
existence. Steam railroad men have be- 
come less timid in regard to electrifica- 
tion and several very important steam 
road installations have been made. 

Among the noteworthy installations 
of complete equipment and of motors 
and control that have been made or con- 
tracted for by the Westinghouse com- 
pany during the past year may be men- 
tioned the following: 

Boston & Maine Railroad, Hoosae tun- 
ne! electrification, 11,000 volts, single 
phase. 

New York, Westchester & Boston 
Railrcad, 11,000 volts, single phase. 

Rock Island & Southern Railroad, 
11,000 volts, single phase. 

Piedmont Traction Company, 1,500 
volts, direct-current. 

Oakland & Antioch Traction Com- 
pany, 600-1,200 volts, direct-current. 

The Cambridge Subway, 600 volts, di- 
rect-current. 

The Boston Elevated Railway Com- 
pany, 600 volts, direct-current. 


SWITCH GROUP OF HL CONTROL. 


The Lorg Island Railroad, 600 volts, 
-direct-current. 

Interborough Rapid Transit Com- 
pany, 600 volts, direct-current. 
thousand (1,000) pneumatically operat- 
ed line switches were furnished for New 
York subway ears. 

Pennsylvania Railroad, 600 volts, di- 
rect-current. , 

The single-phase system has been 
adopted for three very important pro- 
jects, namely, the Hoosac tunnel elec- 
trification, the Rock Island & Southern, 
-and the New York, Westchester & Bos- 
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ton installaticns. The fact that this sys- 
tem was selected after the most ex- 
haustive studies effectively substantiates 
the claims of its advocates as to the ad- 
vantages of single-phase operation for 
certain conditions. Seventeen additional 
single-phase locomotives have been pur- 
chased by the New York, New Haven & 
Hartford Railroad for operation on its 


main line. The single-phase operation 


ELECTRO-PNEUMATIC LINE SWITCH. 


of the recently electrified Hoosac tunnel 
installation is eminently satisfactory. 
The Piedmont Traetion Company has 
contracted for complete equipment for 
its 1,000-volt  direct-current system. 
About 280 miles of track are to be elec- 
trified for passenger and freight serv- 
ice. This is the longest direct-current 
road in the country and the voltage is 
the highest ever used for a direct-eur- 
rent railway in the United States. 
The demand for interpole railway 
motors has inereased considerably dur- 
ing the past year. Many companies 
that did not at first sufficiently appre- 
ciate the advantages of interpole con- 
struction and were slow to change over 
from non-interpole motors are stand- 
ardizing motors of one of the interpole 
types. Interpole motors are being speci- 
fied for nearly all new equipment and 
ean now be furnished for practically 
all commercial railway applications. A 
new interpole motor is the Westinghouse 
No. 323, a thirty-two horsepower motor 
designed for use on smal] ears. Inter- 
pole motors have not heretofore been 
made of such small capacity and many 
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companies operating small cars that have 
not in the past been able to avail them- 
selves of the advantages of interpole 
construction can now do so. 

The advantage of forced ventilation 
for railway motors is now being ap- 
preciated by operators. Forced motor 
ventilation has been used for the West- 
inghouse motors installed on the Long 
Island Railway and the Pennsylvania 
Railroad motor cars and has proven 
particularly successful. Forced ventil- 
ation has frequently been used on West- 
inghouse locomotives. The New York, 
New Haven & Hartford, the St. Clair 
Tunnel, the Spokane & Inland, and oth- 
ers have been so equipped. 

There has been a feeling among oper- 
ators that unit-switeh control cean be 
used with economy only for the control 
of long trains or for heavy high-speed 
ears. That this impression is erroneous 
is indicated by the order recently placed 
by the Boston Elevated Railroad Com- 
pany for fifty equipments of unit-switch 


` control for its surface cars. This makes 


a total of 100 surface-car unit-switeh 
equipments operated by this company. 
Unit-switch control is becoming popular 
not alone because it tends to reduce car 
maintenance but because it removes all 
heavy current-carrying parts from car- 
platforms and eliminates all annoying 
troubles and claims resulting from con- 
troller burn-outs. _ 

In the following paragraphs is given 
a brief summary of the equipment sup- 


11,000-VOLT LINES IN HOOSAC TUNNEL. 


plied to the roads, previously mentioned, 
by the Westinghouse Company: 

For the Hoosac Tunnel electrification 
the Westinghouse Company furnished 
the entire equipment, including all con- 
trol apparatus, station equipment and 
the 11,000-volt overhead line material. 
Six locomotives have been in service 
since the latter part of May, each hav- 
ing a rating of approximately 1,500 
horsepower. Half of these are geared 
for a speed of thirty miles per hour for 
hauling heavy freight trains. The oth- 
ers are geared for fifty miles per hour. 
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and are used for handling the passen- 
ger service. 

The Rock Island & Southern Railway 
commenced operating its 11,000-volt 
single-phase road early in the year, and 
the equipment has given complete sat- 
isfaction. The road is 49.7 miles long, 
and the passenger cars are each 
equipped with four 132-C motors, rated 
at 100 horsepower, and with unit-switch 
control. One express is equipped with 
four No. 156 motors and unit-switch 
control and one freight ear is equipped 
with four No. 156 motors and unit- 
switch control. 

The equipment furnished for the 
New York, Westchester & Boston Rail- 
way includes thirty motor cars, each 
propelled by two Westinghouse No. 409- 
B motors with multiple-unit control, 
and one thirty-ton switching locomotive 
equipped with quadruple No. 410 mo- 
tors. 

The New York, New IJaven & Hart- 
ford Railroad has been extending its 
electrified zone, and has purchased sev- 
enteen additional Westinghouse single- 
phase locomotives with a view to estab- 
lishing the best class of service. These 
locomotives are equipped with four driv- 
ing axles, but have eight motors, two 
motors geared to a quill surrounding 
each axle. Both motor pinions drive the 
same gear which permits the use of only 
one gear on the quill. 

Each of the locomotives supplied for 
the Pennsylvania Railroad electrifica- 
tion weighs, complete, 107 tons and 
exerts a maximum draw-bar pull of 79,- 
200 pounds. The normal speed with full 
train is sixty-six miles per hour. The 
motors are connected, first, with full- 
field series; second, ` normal-field 
series; third, full-field parallel; fourth, 
normal-field parallel. This method gives 
four highly efficient operating speeds. 

The Pacifice Electrice Railway Com- 
pany operates a network of 600-volt, 
ballasted and signalled, roads radiating 
from the city of Los Angeles, Cal. The 
cars must operate at low speeds in the 
cities and at high speeds in the country. 
Westinghouse field control has been ap- 
plied. Westinghouse field control is 
destined to be the solution for interur- 
ban problems, in that it permits, with 
moderate gear ratios, high interurban 
speeds and slow city speeds. 

The Westinghouse Electric & Manu- 
facturing Company has secured the con- 
tract for the entire equipment of the 
Piedmont Traction Company and the 
Greenville, Spartanburg & Anderson 
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Railway Company with 1,500-volt di- 
rect-current apparatus. Electro-pneu- 
matic control, which is peculiarly 
adapted for use on high-tension direct- 
current voltages will be used, and while 
the motors will be of Westinghouse 
standard interpole construction, the 
matter of commutation has been given 
special attention. 

The Boston Elevated Railway Com- 
pany first ordered fifty No. 306 motors 
and HL control, which gave such 
extraordinary satisfaction that fifty ad- 
ditional duplicate equipments were or- 
dered. The cars on which these equip- 
ments are to be used, although they op- 
erate on the surface, connect with the 
Boston Elevated lines. 

The Cambridge Subway in Boston is 
a new and notable rapid-transit project. 
This subway, which is almost completed, 
will reduce the schedule between Har- 
vard Square, Cambridge and Park 
Street, to eight minutes. There are but 
two stations between terminals, one is in 
Central and the other in Kendall 
Square. The Subway will cost $8,000,- 
000. The electrical energy will be sup- 
plied to the cars at 600-volts direct cur- 
rent. All of the car equipment consists 
of outfits of No. 300 interpole motors 
and AL unit-switch control. 

A feature of the electrical equipment 
of the Long Island Railroad cars is the 
application of forced ventilation for the 
motors used on the high-speed trains. It 
was desirable to obtain the highest pos- 
sible outputs from the motors and maxi- 
mum output was secured through the 
use of cooling air which is directed py 
a motor-driven fan into the motor 
frames. Forced ventilation is often ad- 
vantageous and has frequently been 
used on electric locomotives by the West- 
inghouse Company with uniformly suc- 
cessful results. The Long Island Rail- 
road car equipments consist of two 
Westinghouse No. 308, 225-horsepower 
motors and Westinghouse automatic 
unit-switeh control. 

The Oakland & Antioch Rail- 
road, of California, has 
purchased Westinghouse 
seventy-five-horsepower, 
motors, 
power, 


recently 
quadruple 
600-1,200-volt 

Westinghouse 115 - horse- 
600-1,200-volt quadruple mo- 
tors and one fortyv-seven-ton locomo- 
tive provided with quadruple 120-horse- 
power motors. All are to be equipped 
with double-end HL control. The sev- 
enty-five-horsepower motors and the 
115-horsepower motors are to be 
mounted on cars of the same weight. 
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A NEW DEPARTURE IN THE DEC. 
ORATIVE LIGHTING OF AMUSE. 
MENT PARKS. 


BY G. A. BARKER. 


Progress, in all lines of human en. 
deavor, is achieved by those who have 
the faith and the courage to handle mod. 
ern implements while they are still more 
or less unfamiliar and untried. To elim- 
inate 7,000 carbon-filament sign lamps 
of a standard tested and tried type and 
to replace them by the recently devel- 
oped 2.5-watt metal-filament lamps, 
thereby creating a precedent in amuse- 
ment-park lighting on a large scale, re- 
quires the strongest kind of confidence 
in the quality of the newer lamps. This 
step was taken last spring by the man- 
agement of ‘‘Paragon Park,’’ the well 
known amusement resort at Nantasket 
Beach, Mass., and the progressiveness 
exhibited is none the less noteworthy be- 
cause experience—now that the summer 
park season is over—has shown it to 
have been justified. An equal: degree 
of confidence and initiative was mani- 
fested by the Boston electrical concern 
(Pettingell-Andrews Company) which 
recommended and engineered this 
change in decorative lighting equipment, 
and also by the ‘‘Peerless’’ lamp manu- 
facturers, who co-operated with the Bos- 
ton company on all details involving 
qiuestions of lamp performance. 

A reduction in current consumption 
from 10 watts to 2.5 watts per lamp, 
with no decrease in initial candlepower 
and with better maintenance thereof 
throughout the period that the average 
lamp is in service, has been effected at 
Paragon Park, and in addition the great- 
er brilliancy and whiter color of the 
high-efficiency lamps have actually 
made the Park seem more strongly il- 
luminated than it was in previous 
years, and have sensibly increased its 
general attractiveness. The effect has 
also been enhanced by the addition of 
new elecric signs and by exensions of 
the outline lighting system, which. 
however, absorb but a fraction of the 
released load. 

The lamps used in the ornamentation 
of this amusement resort are appor- 
tioned approximately as follows: To 
the park’s most prominent landmark— 
the tower which rises at its center—are 
allotted some 4,000 lamps; 2,000 more 
are used in the outlining and decorating 
of the palm garden and pavilion. 400 in 
the large ‘‘thirst’’ sign above the palm 
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garden, 400 on the band stand and 200 
in various other parts of the park. The 
several structures Just mentioned can all 
be discerned in the illustration. 

Local low-potential transformers hav- 
ing a 10 to 1 ratio are used to step 
down the voltage of the central-station 
supply to that required for the sign 
lamps, which are designed to consume 
their rated input, 2.5 watts, at a pres- 
sure of eleven volts. Current is secured 
on contract from the Weymouth Elec- 
tric Light Company. The peak load 
contributed by the park lighting during 
the busy season is normally about 275 
kilowatts, and this value is maintained 
for about four hours daily, while for six 
hours out of the twenty-four the park 
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As with every closely-run enterprise, it 
is the many little items of needless ex- 
pense, and the many minor economies, 
that in the long run swing the needle 
of the business indicator towards loss or 
towards profit. The remodeling of the 
sign lighting at Paragon Park is a spe- 
cific instance of the sort of economies 
in question. 

The evolution of the sign lamp itself 
has been rapid and has been marked by 
great improvements in efficiency. For 
years the two most common types of 
lamp for sign lighting were the two and 
four-candlepower carbon-filament lamps, 
consuming about 10 watts and 19.6 
watts, at efficiencies of 5 and 4.9 watts 
per candle respectively. The first sign 


ILLUMINATION OF PARAGON PARK. 


runs at about half of its peak consump- 
tion. Thus the sign lighting consti- 
tutes but a small portion of the total 
load,—in fact the ceiling of the palm 
garden alone, studded as it is with nearly 
1,000 lamps of the twenty-five-watt, 110- 
volt type, consumes more current than 
all of the 7,000 sign lamps put togetner. 

The amusement park at Nantasket 
Beach, located about eleven miles in a 
south-easterly direction from Boston, 
Mass., across the harbor, has been oper- 
ated for seven years under the name of 
‘‘Paragon Park” and has become the 
most popular place of its kind east of 
Coney Island—the total attendance dur- 
ing the season aggregating 800.000 or 
more. Notwithstanding its present pop- 
ularity and prosperity, it is said to have 
been, for several years after its incip- 
iency, a losing proposition financially. 


lamp with a tungsten filament consumed 
5 watts at 1.33 watts per candle (old 
candle) or 1.31 watts per candle (In- 
ternational candle), while the 2.5-watt 
Mazda lamp (rated at the same efficien- 
cy) is a more recent development. 
~~ ____—_ 
Monel Metal Sheets. 

It is stated that the new ‘‘natural 
alloy’? monel metal, which is claimed 
to be as strong as steel and less cor- 
rodible than bronze, 1s now furnished 
in all the common sheet-steel sizes, 
gauges and finishes. These sheets are 
soft, strong and tough, with a tensile 
strength of two to three times that of 
eopper. They may be spun or drawn 
and polish readily, giving a finish simi- 
lar to pure nickel and approaching that 
of sterling silver. 

Sheets of this new metal are very 
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well adapted for roofing purposes, as 
they solder and braze readily, giving 
joints which are stronger than similar 
joints on copper and they may be read- 
ily formed into suitable shapes or bent 
into locks. The expansion and contrac- 
tion of Monel metal is claimed to be 
only eighty-five per cent as great as 
that of copper. 

For engineering purposes it is 
equally valuable, possessing with its 
other qualities resistance to abrasion 
and a high resistance to distortion 
under working stresses, due to its 
modulus of elasticity. 


A New Voltage Regulator. 
A patent granted to Simon B. Storer 
covers a device in which the voltage 


d 
FIG. 1.—VOLTAGE REGULATOR. 


of a circuit is varied by turning reels 
upon which the secondary coils of the 
transformer are wound. The reels and 
secondary coils surround the primaries 
and by rotation in one way or the 
other the number of effective turns is 


FIG. 2.—SECTIONAL VIEW OF COILS. 


gradually increased or diminished as 
desired. The chief advantages as 
claimed by the inventor are that the 
voltage changes are effected smoothly 
making much closer regulation possible 
than could be obtained with a step-by- 
step device, where each step involved 
a variation of several volts. 

In Fig. I are shown the two primary 
coils 10 and 10’ and the reels 
upon which are wound the secondary 
coils 7 and 7’. A sectional view of 
the coils and transformer is shown 
in Fig. 2. It will be noted in the first 
figure that the load 11 is connected on 
the side b! directly on the line b the 
generator. The other ‘side a! con- 
nected to the generator through sec- 
ondary coils. 

When connected in this way the sec- 
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ondary winding will have generated in 
it voltages in opposition, so that when 


all the coils are on one reel the line | 


voltage will be raised and when all 
are on the other it will be lowered by 
the same amount. In all intermediate 
positions it will he added to or sub- 
tracted from in proportion to the num- 
ber of turns wound on either spool. 
The secondary winding must of course 
be of flexible cable. 

It is obvious that if for the purpose 
of introducing current to or taking 
current from the secondary winding, 
each end of the secondary con were 
connected to a metal collector-ring 
mounted on the core, or rather on one 
end of each reel and surrounding the 
core, the collector-rings would act as a 
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WAGNER EXHIBIT. 


short-circuited secondary winding and 
render the device inoperative. For this 
reason each current collector is made 
up of a like number of segments, which 
are shown in Fig. 1 at 8', one segment 
of each collector being connected to a 
similar segment of the other collector 
by a separate, comparatively fine wire 
or cable. Each cable is insulated, and 
the length of each cable is such that 
it prevents short-circuit current flowing 
therein from exceeding a_ relatively 
negligible value. 
—eo 

Louisville & Nashville Installs Addi- 

tional Telephones for Train Dis- 

patohing. 

The Louisville & Nashville Railroad 
recently placed an additional order with 
the Western Electric Company for for- 
ty-two of its No. 50 selectors to dis- 
pateh its trains over a new line to run 
from Lexington. Ky., to Quicksand, 
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Ky. This road is now operating over 
2,200 miles of circuits by the telephone, 
and this newer method of dispatching 
its trains is proving such a success that 
it bids fair to supplant the telegraph 
on the remaining mileage of its line 

The new line now being built will 
cover a total distance of ninety-six 
miles, and the dispatcher for it will be 
located at Lexington. <A message cir. 
cuit will parallel the train circuit on 
this line and will be equipped with the 
same number of stations. 
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Rockford Electric Show Exhibits. 


The accompanying illustrations show 
two interesting exhibits maintained by 
the Wagner Electric Manufacturing 
Company and the H. W. Johns-Man- 


Compound De Laval Turbine and Re- 
duction Gear. 

De Laval was the first to use spur 
gearing for lowering the speed of revo- 
lution of a turbine spindle to a figure 
hetter suited to the requirements of the 
machine to be driven. The original De 
Laval turbine, it will be remembered, 
comprised a single stage only, and 
hence the speed of revolution of the 
wheel was very high, ranging from 30,- 
000 per minute in small sizes to some 
10,000 in larger. Experience showed, 
however, that this system of operation 
was not very suitable for really large 
outputs, and in consequence the De 
Laval Steam Turbine Company, of 
Stockholm, is now constructing com- 
partment-compounded turbines of con- 


H. W. JOHNS-MANVILLE EXHIBIT. 


ville Company at the recent electric 
show held in Rockford, IN., in conjunc- 
tion with the convention of the Illinois 
State Electric Association. 

In the foreground of the view of the 
Johns-Manville exhibit is shown a show 
case, loaned by a local department 
store illuminated by the J-M Lino- 
lite system of illumination. The case 
contained goods of various colors and 
strikingly demonstrated that this sys- 
etem of lighting brings out true daylight 
colors. The company also exhibited 
Noark fuse, service and subway boxes; 
Noark inclosed fuses; J-M molded 
fiber conduit in various shapes; J-M 
friction and rubber tape; Electrotherm 
heating pads; Solderall and miscellane- 
ous J-M specialties. The company was 
represented by H. M. Frantz, George 
M. Clute, and C. L. Johnson. A com- 


plete list of exhibits was given in our 
last issue. 


siderable capacity; but in the case of 
machines driving direct-current genera- 
tors it still retains the reduction gear. 

One of these new types of 750- 


kilowatt capacity, is designed to 


run at 3,000 revolutions per min- 
ute, and the generator at 750, the 
required reduction in speed being effect- 
ed by a 4-to-1 double helical spur gear. 
In essentials the gear is similar to that 
already used so successfully in the sin- 
gle-wheel type of De Laval turbine. 
A relatively lesser width of tooth can 
therefore be used. The pinion shaft is 
of considerable stiffness. and is sup- 
ported on three bearings. The noise 
produced is stated to be very small, and 
at the official tests was not greater than 
that due to the generator. In a recent 
test with steam supplied at a pressure 
of 150 pounds and 160 degrees Fahren- 
heit superheat, the consumption was 
16.8 pounds per } ilowatt-hour. 
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CANADA. 


(Special Correspondence.) 

OTTAWA, ONT., November 1.—Since hydroelectric power was 
turned on in the city of Woodstock, Ont., the light commissioners 
have been able to make two cuts in the price of light there and 
another cut is now in sight. 

It is understood that a deal is pending whereby the Grand 
Valley and the Brantford Street Railway companies are to be 
merged into a big stheme, to include a system of electric lines 
from Toronto to Detroit. Negotiations are said to be now pro- 
gressing in New York, and an announcement will shortly be made. 

At a meeting of the directorate of the London Street Railway 
Company, held in the city of London, Ont., at which H. A. Everett, 
president, and E. W. Moore, director, both of Cleveland, O., were 
present, it was decided to increase the capital stock by $250,000. 
The money, it is understood, will be put into extensions which 
will shortly be demanded by the city, under a clause in the com- 
pany’s charter. J. W. Williams, of Detroit, Mich., was appointed 
secretary-treasurer. | 

Hon. Adam Beck, chairman of the Ontario Hydro-Electric 
Commission, has submitted new estimates for the supply of power 
to Kingston, Brockville, Morrisburg, Cardinal and Prescott. The 
figures are for 10,000 down to 3,000 horsepower. For 3,000 horse- 
power Kingston will pay $30.25 and Morrisburg $13.07: and for 
10,000 horsepower Kingston is quoted at $17.80 and Morrisburg at 
$11.46. The power will evidently come from Waddington, N. Y., 
in view of the low prices quoted for Morrisburg. 

The Department of Public Works, at Ottawa, i3 preparing 
copies of all plans, projects and documents affecting power schemes 
on the St. Lawrence River for the guidance of the work of the 
Commission which will report to the Dominion Government as to 
the effect upon navigation arising out of the various power prop- 
ositions. The idea is to harmonize the different power projects, 
and, while permitting power development in the St. Lawrence, to 
suggest such remedial works in connection therewith as will 
insure the navigation of the river being absolutely safeguarded. 

The machinery, recently purchased in Europe by Hon. Adam 
Beck, for the purpose of demonstrating the use of electricity on 


the farm, and in the home, is now in Toronto, and will be used: 


throughout the province of Ontario by a staff of demonstrators 
sent out to show the farmers, and their wives, that they can plow, 
thresh, cut hay, fill silos and do all kinds of farm and house work 
by machinery, driven by electric power. Electric milking machines 
also will be demonstrated. Some of the machinery will be in- 
Stalled at the Ontario agricultural farm at Guelph, and there will 
be an electric exhibit at the National Exhibition at Toronto next 
year. 
Two hydroelectric power schemes are attracting attention in 
the province of New Brunswick. One company proposes to de- 
velop power at Lepreaux and transmit the same to the city of St. 
John for heat, light and power purposes. This company was un- 
able last year to come to terms with the City Council relative to 
the erection of its poles in the city streets, but the effort will be 
renewed. The other power scheme is that of a company called 
the Eel River Light, Heat & Power Company, which proposes to 
develop power at a point some forty miles above the city of 
Fredericton. 

Sherbrooke is the third largest city in the province of Quebec 
and is the commercial center of the Eastern Townships. It has 
long been felt that the one thing needed to make it a most impor- 
tant manufacturing center was a plentiful supply of cheap electric 
power. It was with this end in view that the Sherbrooke Railway 
& Power Company was organized. Development was commenced 
in July, 1910, and now comprises a splendid street railway system 
and power and lighting service. The charter of the company gives 
it the right to transmit and sell power throughout the St. Francis 
district. Transmission lines are being run from the power house 
to cover the district within a radius of thirty-five miles. Already 
several large contracts have been made for power. 

An important announcement has just been made by Sir James 
Whitney, premier of Ontario, that the time has arrived for the 
discontinuance of the Hydro-Electric Power Commission and the 
creation of a new department of government, with a cabinet mìn- 
ister at the head, to take over the work carried on by the Commis- 
sion. The new portfolio will be that of Minister of Power. Sir James 
said: “The great scheme for the utilization of electric power has 
been accomplished and is now in operation and practically within 
reach of the farmers and other residents in the rural districts, 
and I am glad to say that the cost of construction has been 
$85,000 less than the estimated cost. The Government contem- 
plates furnishing electric power at cost to all sections of the 
province.” : 
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MEXICO. 


(Special Correspondence.) 

MExICo City, MEX., November 1.—The Mexico Light & Power 
Company, which recently finished the construction of another of 
its great dams to conserve the water supply for its hydroelectric 
plant at Necaxa, will soon install additional equipment that will 
add 30,000 horsepower to the present capacity of the plant. The 
plant is now capable of producing 100,000 horsepower, of which 
70,000 horsepower is being utilized. The demand for this electrical 
energy is increasing with a rapidity that is remarkable and orders 
are already practically booked that insure the use of the full 
130,000 horsepower the plant will soon be capable of producing. It 
is announced in this connection that the Mexico Tramways Com- 
pany, a subsidiary of the Mexico Light & Power Company, which 
owns the electric street railway system in the Federal District and 
this city, will soon begin the construction of an electric interurban 
line to run from here to Puebla, 129 miles; also a line to run from 
this city to Pachuca, 94 miles. The surveys for the Mexico City- 
Puebla line have been made and it is said that the route will pass 
through the most beautiful scenes of any electric line in the world, 
as it will run between the towering heights of Popocatepetl and 
Ixtaccihuatl. It is expected that this line will be a favored route 
for American and other tourists. The-chief importance of the 
proposed Puebla line is that it will give this city a direct connec- 
tion with one of the most important mining and industrial districts 
in the country. The operation of these two lines will require a 
large amount of additional power, which will be furnished by the 
transmission system of the Mexican Light & Power Company. This 
transmission system already extends from Necaxa to Mexico City, 
El Oro, Puebla and Pachuca. 

The English company which has a concession to build a power 
plant on the Verde River at El Salto, State of San Luis Potosi, has 
closed a contract with the American owners of the adjacent land, 
which enables the company to proceed with work. It is proposed 
to develop some 40,000 horsepower. The fall, which is located near 
the boundary line of Tamaulipas and San Luis Potosi, has a height 
of about 260 feet, which, with the rapids above and below, is in- 
creased to nearly 400 feet. The river above the fall varies greatly 
in depth with the season, the stage fluctuating from: three feet in 
dry times to twenty-five feet in flood. The fall is located near 
excellent agricultural districts, but distant from cities. It is pro- 
posed to transmit the power into San Luis Potosi, Matehuala, Tam- 
pico and other centers, and it is understood that the controlling 
company has also secured other water rights and will include 
Monterey in its power system. The property upon which the fall 
is located is an American-owned plantation, consisting of more than 


1,000,000 acres. 


COMMISSION NEWS FROM NEW YORK. 


(Special Correspondence.) 


A pamphlet issued by the Public Service Commission, First Dis- 
trict. takes up the work of the body. its method of handling com- 
plaints and the expenses and other matters connected with the regu- 
lation of public utilities Since the organization of the Commission 
more than 5,000 complaints have been reecived and investigated by 
the Commission; traffic in the subway has grown from an average of 
456,000 passengers per day to an average of 758,000 passengers per 
day; revenue car mileage has increased from 37,184,940 to 57,110,- 
868; side doors have been placed in all cars used in the express 
service of the subway, and have been ordered placed in all local cars: 
subway express trains have been increased from eight cars to ten 
cars each, and local trains from five cars to six cars each: rush-hour 
service in the subway has been increased from 18,600 seats per hour 
to 26,400 seats per hour. In addition the New York Edison and 
allied companies have reduced their rates, effecting a saving to their 
consumers which is estimated at $1,250,000 per annum; electric con- 
tracts have been simplified and their terms ordered published; uni- 
form systems of accounts and uniform forms for annual and other 
reports have been established, not only for gas and electric com- 
panties, but also for all transportation corporations under the juris- 
diction of the Commission, 

In addition to the very complete data contained in the publica- 
tion there are numerous illustrations and an inserted map show1 
the len systems in New. York City. ig 

e Public Service Commission, Second Distri iv 
and served upon the Buffalo General Electric pena ie ce 
plaint of Frank C. Perkins, Erie County Bank Building Ruff: lo, 
N. Y.. objecting to the signing of a contract for service which a 
tains a provision that in case the supply of current should f i, 
whether from natural causes or accident in a ray. 3 
shall not be liable for damage to ee ronnan 

2 berson or property resulting from 
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the use of the current. Complainant also objects to the provision 
which prevents the use of any electrical conductors for light, heat 
and power purposes other than those connected with the com- 
pany’s mains. Under this- requirement, complainant states he will 
be unable to use a small gas engine and generator and conductors 
from same to the lighting circuit, for auxiliary service. 

The Public Service Commission, Second District, has received 
the petition of the Keeseville Electric Company for permission to 
execute a first consolidated mortgage for $200,000 on all its fran- 
chises and properties and to issue a like amount of bonds for the 
purpose of paying for the water power of the Moonev horse-nail 
mill property at Ausable Forks, N. Y. The company now furnished 
electric light in the village of Keesville and towns of Ausable, 
Chesterfield and Peru. It proposes to build a new power house to 
install necessary machinery for generating a total of 500 horse- 
power in order that it may extend its operations to other parts of 
such towns and to the hamlet of Ausable Forks and the towns of 
Jay and Black Brook. Part of the proceeds of the bonds now asked 
for are to take up outstanding obligations of the petitioning com- 


pe IMPORTANT DEVELOPMENTS. 


(Special Correspondence.) 


WORK BEGINS AT REDDING, CAL.—Work has been begun 
at the Big Bend of the Pitt River by the Northern California Power 
Company, on what is said to be the largest plant ever attempted in 
the state of California. About 120,000 horsepower will be developed 
from 250,000 inches of water turned from Pitt River, near the town 
of Wengler. It is estimated that the total cost will be $4.000,000. 
The work will not be completed for two years. 


FLORIDA PLANT NEAR COMPLETION.—The new power 
plant of the Jacksonville Traction Company, which is said to be 
one of the finest installations of its kind in the South, is now about 
eighty per cent completed, and power may be supplied by Christ- 
mas. The cost of the new station, which is to be used exclusively 
for supplying power to operate the street cars in Jacksonville, will 
be between $450,000 and $500.000. The equipment of the plant 
includes two 1,200-kilowatt engine-driven generators and three 600- 
horsepower boilers. The company now operates about fifty cars, 
but the capacity of the new plant will be easily 200 cars. 

WILL LIGHT NORTHERN SPAIN.—The Barcelona Company 
has been organized under the laws of Canada, with a capital of 
$25,000,000, and with the head office at Toronto. The company 
proposes to develop water power aggregating more than 250,000- 
horsepower and will also construct hydroelectric power plants to 
supply light and power to the city of Barcelona and the entire 
northeast section of Spain. The company has also acquired one of 
the tramways in Barcelona and concessions for suburban railways 
which will be built at once. The syndicate which will finance these 
new enterprises is headed by Dr. F. 8S. Pearson. Associated with 
him is the same group which controls the Rio de Janeiro Tram- 
way, Light & Power Company. the Sao Paulo Tramya. Light & 
Power Company and the Mexico Tramways Company. 


LIGHTING AND POWER. 


(Special Correspondence.) 


DEEP RIVER, IOWA.—Bonds for $7,000 have been authorized 
for an electric light plant. C. 


MAYNARD, MINN.—This city is about to vote 35.000 in bonds 
for an electric light plant. 


FLANDREAU, S. D.—This city is soon to vote on the installa- 
tion of an electric light plant. 


MANITOWOC, WIS.—This city has voted $40,000 for improve- 
ments to the light and water plant. 


GALVA, IOWA.—This city will vote November 21 on the issu- 
ance of $8,500 in electric light bonds. 


SUTTER CITY, CAL.—The Pacific Gas & Electric Company has 
installed an electric lighting system here. 


TERRY, MONT.—It has been voted to grant a franchise to 


Mr. Phillips to install an electric light plant. €. 
MANITOWOC, WIS.—The Council has voted $40,000 bonds for 
improvements to the light and water plant. l C 


GLIDDEN. IOWA.—This city is soon to vote on the issuance 
of $10,000 in bonds for an electric light plant. 


MARYVILLE, MO.—The Maryville Electric Light & Power Com- 
pany is preparing to double its plant capacity. 

WAHPETON, N. D.—The Northern Electric Company will erect 
a modern oftice and store building, to cost $10,000. i 

PONCA CITY. OKLA. —This city is about to vote on the issu- 
ance of $30.000 in bonds for an electric light plant. 


RIVERSIDE. WASH.—W. F. Calvert plans for the erection of 


an electric lighting plant to serve this community. À. 
CEDAR RAPIDS, IOWA.—A campaign has been started for 
permanent boulevard lights on the business streets. C. 


WATERVILLE, KAN.—This city has sold bonds and will spend 
$50,000 on electric light plant, ete., which are to be built. 
FERGUS FALLS. MINN.—The Otter Tail Power Company is 
planning the expenditure of $250,000 to increase its capacity. C. 
MOUNTAIN HOME, IDA.—The Great Shoshone & Twin Falls 
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Power Company has been granted a contract to furnish electric pow- 
er to the city at three to four cents per kilowatt-hour. A. 


SAN DIEGO, CAL.—City Heights and Normal Heights, suburbs 
of San Diego, have voted to install street lighting systems. 

CASTLE ROCK, WASH.—The Tacoma Investment Company has 
been granted a franchise for an electric power system in this city. 


GUERO, TEX.—The Electric Light & Power Company’s plant 
here is to be enlarged. The proposed improvement will cost about 
$25,000. D. 

COLTON, CAL.—The Southern California Edison Company has 


been awarded a contract by the City Council for street lighting at 
Colton. A, 


ABERDEEN, WASH.—The Mutual Heat & Light Company, of 


Aberdeen, has been incorporated for $50,000 by W. Mack and M. 
Snyned. 


BOYDEN, IOWA.—The Council bas granted a franchise for the 


installation of an electric light plant to T. H. and J. J. Vean- 
schoten. C. 


DULUTH, MINN.—The North Shore Power Company has been 
incorporated with a capital of $50,000 by F. Chase, Mr. Gregor, Lin- 
coln Graham and G. B. Christopherson. 

BEAUMONT, CAL.—C. H. L. Ghriest, owner of the Newport 


Beach Electric Light & Power plant, is to establish a plant in 
Beaumont. 


OAKLAND, CAL.—Residents of Castro Valley have petitioned 
the Board of Trustees to install electric lights on Dublin and Red- 
wood roads. 

TALIHINA, OKLA.—This city just voted waterworks bonds 


and the agitation has been started for an election to vote electric 
light bonds. 


DUNLAP, IOWA.—An electric light franchise has been grant- 
ed to L. R. Betts of Council Bluffs and work on installation will be 
started at once. | 

PLEASANTON, CAL.—The Livermore Water & Power Com- 


pany will extend its lines from Pleasanton to Sunol, a distance of 
about five miles. A. 


TOPPENISH, WASH.—The Reservation Electric Company will 


extend its lines, and install an electric-lighting 
Yakima Indian district. i 


WAYAUWEGA, WIS.—The electric light plant and fiour mill 
of the Weed and Gumer Company has been sold to C. A. Peterson 
of this place for $15,600. . 

LITTLE FALLS. MINN.—The Water Power Company is pre- 


paring to reconsiruct the local dam. The construction will be nf 
crushed rock and cement. C. 


MILTON, WIS.—The Milton Water, Light & Power Compan 


has been organized here. Its purpose is to install an electric 
lighting system in Milton. 


system in the 


BINGHAMTON, N. Y.—At a recent election $158,200 bonds were 


voted, the money to be used for the purpose of erecting a municipal 
electric street lighting plant. 


MENASHA, WIS.—The Lakeside Paper Company has pur- 


chased nineteen induction motors from the General Electric Com- 
pany, of Schenectady, N. Y. 


THE DALLES, ORE.—The Hydro-Electric Company, now build- 


ing a power plant on the Hood River, has been granted a lighting 
and power franchise at The Dalles. . 


LOS ANGELES, CAL.—A forty-year franchise has been granted 


to the Pacific Light & Power Company for a transmission line in 
Los Angeles and Kern Counties. 


CHELMSFORD, MASS.—It is expected that the electric lighting 
service will be installed by the middle of December. The Lowell 
Electric Light Company will furnish power. 


WILMOT, WIS.—An electric light plant will probably be in- 
stalled here soon by a number of Kenosha, Wis., capitalists. The 
dam of the local mill will supply the power. ML. 


SACRAMENTO, CAL.—The Pacific Gas & Electric Company 


has been granted a franchise by the City Trustees to extend the 
car lines through the city in four new sections. 


CORVALLIS, ORE.—William H. McGoldric has applied to the 
City Council for a fifty-year franchise for electric light, heat and 
power. If granted, a power plant will be erected. A. 


SEATTLE, WASH.—The electric power plant of the Schwager 
& Nettleton Lumber Mill Company has been destroyed by fire. The 
loss is estimated at $25,000. The plant will be rebuilt. 


LOS ANGELES, CAL.—An electric generating plant will be 
installed in the New Rosslyn Hotel, to be erected on Main Street. 
Parkinson & Bergstrom of Los Angeles are the architects. A. 

McVILLE, N. D.—The McVille Electric Light & Power Com- 
pany let the contract for the installation of an electric light plant 
to the Batter & Flove Electric Company of Milwaukee. . 

SHARON. N. D.—The Sharon Electric Light & Power Company 
let the contract to the Battery & Globe Electric Company, Milwatr 
kee, Wis., for the installation of a modern lighting plant. . 

POMONA, CAL.—The Southern California Edison Company will 
install an ornamental lighting system in the Kenoak Tract. and in 
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Ganesha Park. An underground conduit line will be constructed 
from Orange Grove Avenue. Engineer Pierce is in charge. A. 

HUMBOLDT, IOWA.—Work is being rushed on the steel, cement 
and stone power house of the Northern Power Company in order to 
utilize the power from the new dam this winter. C. 

MARYSVILLE, CAL.—The Butte Construction Company, of Sau 
Francisco, has been awarded the contract for the construction of the 
arches to be used in lighting the business section of this city. 

McMINNVILLE, ORE.—The Yamhill Electric Company has been 
granted a franchise for a transmission line along the Dayton-Port- 
land road from the corporate limits of Newberg to the county line. 

PHILADELPHIA, PA.—vThe Pennsylvania Equipment Com- 
pany. of Philadelphia, desires to purchase for immediate delivery 
from 1,400 to 1,500 feet of 600,000-circular-mile double-braid weather- 
proof cable. 

VISALIA, CAL.—The Pelton Water Wheel Company has been 
awarded a contract by the Mount Whitney Power Company for the 
installation of a 2,250 horsepower Pelton-Francis turbine at Power 
House No. 2. A. 

BROWNSVILLE, TEX.—The city has sold $50,000 worth of 
bonds that were recently voted and will use the proceeds for en- 
larging the municipal electric light plant and extending the water- 
works system. D. 

BEAVER CITY, NEB.—Preliminary steps have been taken to 
organize a stock company and install an electric lighting system. 
Sufficient money has been subscribed and work on the plant will 
commence at once. 

GLENDALE, CAL.—The city will install a four-light cluster 
ornamental street-lighting system on Fourth street, Brand Boule- 
vard., and other streets. Manager Lynch, of the municipal lighting 
plant, is in charge. 

COLUMBUS, MONT.—J. P. Pouscaren, civil engineer, has been 
granted permission by the Secretary of Agriculture to construct 
dams on the upper Stillwater River and Woodbine Creek to gen- 
erate 11.000 horsepower. C. 

FLORENCE, ORE.—The people have refused to ratify the fran- 
chises requested by the Florence-Mapleton Independent Telephone 
Company, for a telephone service, and the Florence Electric Com- 
pany for a lighting and power system. A. 

TROPICO, CAL.—The Glendale Light & Power Company has 
offered to furnish the city of Torpico with thirty-two-candlepower 
street lights, at a cost of $1 each per month, the city to defray 
the cost of installation, and for all renewals. A. 

DAYTON, WASH.—The Pacific Power & Light Company h 
acquired the Dayton Electric Light Company. The new owners have 
constructed a power line into the city, from its main transmission, 
and plan for improvements in the local system. A. 

EVERETT, WASH.—The Stone & Webster Engineering Cor- 
poration plans for the installation of a power plant in Sultan 
Canyon. A transmission system will be installed to serve Everett, 
and the interurban railway system of the company. A. 

WALLA WALLA, WASH.—The Pacific Power & Light Company 
has made application for a lighting and power franchise to cover 
Walla Walla County. Electric lighting systems will be installed in 
Wallula, Attalia, Lowden, and other of the smaller sections. A. 

MORRIS, MINN.—J. H. Devenney. Dr. George Geenty and J. J. 
Geib make up a committee to ascertain the cost and feasibility of 
installing a municipal electric light plant. They have petitioned for 
an oppropriation for the employment of an electrical expert. C. 

WORCESTER, MASS.—The Worcester Electric Light Company 
has installed a system of ornamental lights along Main Street of 
this city. The lamps will be left in position for one month so that 
the people may form an opinion as to the merits of the scheme. 

SAN FRANCISCO, CAL.—The stockholders of the Pacific Gas 
& Electric Company have authorized a bonded indebtedness of $150,- 
000,000 for refunding and improvements. An increase in the com- 
mon stock of the company to $150,000,000 has also been approved. 


BUTLER, OKLA.—The necessary number of contracts for elec- 
tric lights have been signed and a site for a light plant has been 
purchased by Messrs. Kise and Mason, the men behind the propo- 
sition. Work on the construction of the plant will be started at 
once. 

LEWISBURG, O.—The Lewisburg Lighting Compary, incor- 
porated recently, will furnish electric light and power here. The 
capital of the new concern is $5000, and its incorporators are D. L. 
Gaskill, A. C. Robeson, J. M. Bickel, W. T. Fitzgerald and Z. T. 
Dorman. 

TULARE, CAL.—The Tulare County Power Company will build 
an underground conduit system in the business district in Tulare. 
The company will inaugurate increased operations on its power 
plant at Globe, and plans to install the machinery in the early por- 
tion of 1912. A. 

OAKLAND, CAL.—The Sierra Electric Power Company has 
been incorporated to operate in the lighting and power business in 
this vicinity, with a capital stock of $3.000,000. Charles Gross, 
E. A. Herman, H. L. Breed, and J. E. Bowes, all of Oakland, are 
incorporators. A. 


OWATONNA, MINN.—A. L. Ober of Chatfield, to whom a fran- 
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chise was voted some time ago. announces that he will now build 
another electric plant in Owatonna, supplying power from the Zum- 
bro River to Byron, Rochester, Dodge Center, Kasson, Claremont 
and Owatonna. 

TACOMA, WASH.—The Westinghouse Electric & Manufacturing 
Company is said to have awarded a contract to the Evans-Dickson 
Company for the installation of electrical apparatus at the Nisqually 
municipal power plant, and local substation, of the city of Tacoma, 
at a cost of $25,000. A. 

THIEF RIVER FALLS, MINN.—The contract for the installa- 
tion of Diesel 225-horsepower internal-combustion oil engines and 
two 150-kilowatt direct-current generators was let to the Northwest- 
ern Electric Equipment Company, of St. Paul. The plant will cost 
complete about $50,000. C. 

BEAUMONT, TEX.—The Beaumont Ice, Light & Refrigerating 
Company, which recently extended its power transmission system 
to the old field at Spindle Top, is receiving orders for power from 
a number of the oil concerns that are operating there. This power 
is used for pumping the wells. D. 

DEMING, N. M.—The Blevins-Maynard-Childs Company h 
been incorporated with a capital stock of $50,000 to construct and 
operate power plants, pumping plants, and similar enterprises. 
E. A. Blevins, Silver City: A. B. Maynard, Las Cruces, and A. H. 
Childs, El Paso, Tex., are incorporators. À. 

MUSKEGON, MICH.—This city in company with other cities 
in Muskegon, Oceana and Newaygo Counties, is making an effort. 
to finance a large power scheme. The scheme involves the joint 
purchase by the different cities, of the rights of the Wheeler Power 
Company to a pewer site on White River. 

SAN FRANCISCO, CAL.—Preliminary plans have been made 
by the Oro Electric Corporation to build a power plant on the 
Feather River about forty miles north of Oroville and extend its 
lines through Oroville, Marysville and Sacramento, and eventually 
to come into Oakland and other bay cities. 

DANVILLE, VA.—The location of the city’s new electric light 
plant, which is to be erected at a cost of $150,000, has been ap- 
proved. The new plant will be located on Bridge Street, on what 
is known as the old Lee warehouse property, and will be on a 
much larger scale than the present plant. 

WAITSFIELD, VT.—A contract has been made between the 
town of Waitsfield and the Moody & Almon Electric Company for 
the latter to furnish electric power and light to the village and 
to also connect with a number of farms. It is expected that cur- 
rent will be furnished by the end of the month. 

TROY, ALA.—The city has closed a contract with the Pea 
River Power Company for power at a very low price. The Pea 
River Power Company will build a dam on the Pea River at Elba 
in Coffee County and from this will be generated the current to 
supply the needs of the city and private consumers. 

LOS ANGELES, CAL.—The Pacific Light & Power Corporation 
has been granted a forty-year electric light and power franchise 
from the boundary line between Kern and Los Angeles Counties 
to the east boundary of the Santa Barbara National Forest Re- 
serve, to points along the San Bernardino base line. A. 

SUMAS, WASH.—The bid of the Cascade ‘Trading & Construc- 
tion Company, in the sum of $772.50, for the erection of poles. 
and the bid of the Western Electric Company, in the sum of $2,117.54, 
for electric wire, for the construction of the lighting system of the 
town of Sumas, have been accepted by the City Council. 

SHERIDAN, IND.—J. L. Vickery, who purchased the municipal 
electric plant, is given fifteen months to equip the plant for a twen- 
ty-four hour service. He also promises to build and equip a water- 
works plant in connection with a new ice plant. Mr. Vickery will 
soon be in the market for new machinery and equipment. S. 

SAN BERNARDINO, CAL.—The Southern Sierra Power Com- 
pany has awarded a contract to T. C. Dobbins for the construction 
of its transmission line from Bishop to San Bernardino. The con- 
tract is for labor, and totals $250,000. The company is reported -to 
be planning for the erection of an auxiliary steam plant at Banning, 
Cal. A. 

OSSIAN, IND.—The Town Council has granted a franchise to 
Reidel and Gray for the construction, equipment and operation of 
an electric light and power plant for the distribution of current 
which will be purchased of the Ft. Wayne & Northern Indiana Trac- 
tion Company. The city will pay $720 a year for twelve street 


lamps. S. 

WAUSAU, WIS.—An agreement has been made between the 
Wausau Street Railroad Company. the Marathon Paper Mills Com- 
pany and the Wausau Sulphate Fiber Company for the construction 
of a joint power line for the concerns named. The line will run 
from Mosinee to Wausau, thirteen miles, and will be used mainly 
for cases of emergency. 

FALLON, NEB.—W. Cole, project engineer, has been authorized 
to advertise for sale a lease for electric power which will be trans- 
mitted to some point within the city limits of Fallon from the 
Lahont dam. Bids will be received until December 6. lf any satis- 
factory bid is received the government will build the transmission 
line from the dam to the city at once. 


MARSHALLVILLE, GA.—A contract to furnish the town water 
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and lights has been awarded to J. C. Walker, president of the 
Georgia Banking Company, of this city. A stock company capital- 
ized at about $40,000, will carry out this contract. It is understood 
that work will be begun very soon and that the electric plant will be 
installed and the waterworks put in within six months. 


LIBBY, MONT.—Work on the construction of a power plant 
at the Yakt Falls, eighteen miles northwest of here, is to start at 
once, according to J. H. Ehlers, of Spokane. The plans and speci- 
fications for the plant have been completed at a cost of $10,000 and 
are now in Mr. Ehlers’ possession. It is the intention to develop 


3,400 horsepower, with two generating units of 1,700 horsepower 
each. 


AUSTIN, TEX.—The Austin Electric Company will soon begin 
the extension of its system to tbe site of the dam which is soon to 
be constructed across the Colorado River, a distance of about three 
miles. The Hydraulic Properties Company of New York, which 
has the contract for constructing the dam and installing the hydro- 
electric plant, is now erecting the transmission line from the city 
to the dam site. ° 

ATLANTA, GA.—Officers have been chosen for the Georgia 
Railway & Power Company which incorporated with a capital of 
$27,000,000 to unite the hydroelectric plants of the Piedmont sec- 
tion and take over the property of the Georgia Railway & Electric 
Company. The newly elected officers are as foliows: Charles 


Magee, president; Alex C. King, vice-president; Forrest Adair, sec- 
retary and treasurer. 


LOUISVILLE, KY.—George H. Harries, president of the Louis- 
ville Gas & Lighting Companies, states that H. M. Byllesby & Com- 
pany, of Chicago, will, in the near future, expend $5,000,000 in the 
erection of an electric power plant at Cumberland Falls, twenty 
miles west of Williamsburg, in Pulaski County. Power may be sup- 


plied from this plant to Knoxville, Cincinnati, Nashville, Lexington, 
Louisville, and many smaller cities. 


SHELBYVILLE, IND.—The stock and property of the Shelby 
County Water, Gas & Electric Company has been taken over by the 
Indiana Service Company, a $10,000,000 concern recently organized 
to merge and operate plans for the furnishing of gas, electricity 
and water to the citizens of Anderson, Elwood, New Castle, Green- 
field, Batesville and Shelbyville. H. L. Olds and John T. Bacon of 
Indianapolis are president and secretry, respectively. 


CINCINNATI, O.—The Hamilton Gas & Electric Company of 
Hamilton, O., which filed a petition in bankruptcy in the United 
States Court here and has been placed in the hands of W. A. Ever- 
son as a receiver. The Habilties amount to $1,013,856 and the 
assets are valued at $536,603. The company is one of the oldest 
in Ohio, having been in operation since 1855. Its embarassment was 
caused by the City of Hamilton building its own gas and electric 
plant. 

WALLACE, IDAHO.—The Washington Water Power Company 
is clearing a right of way north of this city for the new power 
line which is to be run up on Nine Mile. It is expected that the 
line will be completed in a few weeks and that power then will be 
furnished for the Tamarack and Chesapeake, Idora Hill and Inter- 
state mines. The power will facilitate greatly the development of 
these properties and it is expected will also greatly lessen the 
mining costs. 

MILWAUKEE, WIS.—The Milwaukee Electric Light & Rail- 
way Company has taken over the water power at Pewaukee, Wis., 
together with the local electric lighting plant and the lighting con- 
tracts of the company. The Milwaukee company will furnish any 
power that is needed in addition to that supplied by the dam at 
Pewaukee from its Kilbourn dam on the Wisconsin River. The 
company has been granted the use of the highways of Pewaukee 
for erecting its poles and car line. 


KEOKUK, IOWA.—The Hydraulic Engineering Company of 
Maine has ordered the following apparatus from the General Elec- 
tric Company for the Mississippi River Power Company, Keokuk, 
lowa: Twelve waterwheel-driven three-phase generators having an 
ageregate capacity of 108,000 kilowatts; twelve three-phase water- 
cooled 110,000-volt transformers having an aggregate capacity of 
108.000 kilowatts: two waterwheel-driven exciters. one induction- 
motor-driven generator, and switchboard. 


GALVESTON, TEX.—Isidore Newman and son ot New Orleans 
have purchased a controlling interest in the Brush Electric Light 
& Power Company of Galveston and a new company will be formed 
to take over and operate the plant. It is announced that about 
$300,000 will be expended in improvements. The power plant will 
be enlarged and the lighting system extended. The officers of the 
old company were H. J. Runge, president; John C. Walker vice- 


president; K. C. Mason, secretary-treasurer. Fred M. Lege, Jr. is 
general manager. D. 


MANCHESTER, CAN.—The Manchester Light & Power Comi- 
pany and the South Manchester Light, Power & Tramway Company 
have been merged in one company under the latter name and with 
$40.000 capital stock. The directors of the new corporation, which 
will furnish electrice light and power for the villages of Manchester 
and South Manchester and power for the trolley lines running 
through the town. are all members of the Cheney family, the silk 
manufacturers of South Manchester. They are James W., Richard 
O.. Harry G., and Charles Cheney and Frank Cheney, Jr. They 
were directors of both the merged corporations. 
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ELECTRIC RAILWAYS. 
(Special Correspondence.) 


CALGARY, ALTA.—Work has been commenced laying ties for 
the Chestermere Lake Electric Railway. c. 


TAMA, IOWA.—A franchise has been granted to the Tama & 
Toledo Electric Light & Street Car Company. C. 


GRAND FORKS, N. D.—The construction of an electric railway 


to connect with the Soo Railway is projected. It will be twenty 
miles long. C. 


GRANTS PASS, ORE.—Doyle & Narren are planning for the 
construction of an electric railway from Grants Pass to Ashland, 
by way of Medford. A. 

MINNEAPOLIS, MINN.—The Electric Short Line Railroad 


Company has let the contract for grading four miles of road be- 
yond Medicine Lake. A 


HIBBING, MINN.—Victor L. Power has petitioned the Council 


for a franchise for the installation of an electric line by the North- 
ern Traction Company. C 


PORTLAND, ORE.—Construction is expected to be started on 


the construction of an electric railway to Canby, Ore., at an esti- 
mated cost of $5,000,000. 


WINNIPEG, MAN.—The E. B. Rease Engineering Company 


secured control of the Winnipeg Electric Company and will build 
rural lines through the province. C. 


BURGOON. O.—The Fremont & Fostoria Traction Company will 
install a system of cluster lights for the purpose of lighting the 


streets of this municipality. Arrangements have been made with 
the Council. 


FREMONT, O.—Plans have been arranged for the building of 
an electric line between this city and Bucyrus, thus connecting 
Columbus with Toledo. Congressman C. C. Anderson and several 
associates are back of the project. 


OSKALOOSA, IOWA.—The Des Moines River Power Company 
has purchased the Oskaloosa Traction & Light Company and the 
Oskaloosa & Buxton Electric Railway. A dam capable of develop- 
ing 10,000 horsepower will be built eight miles below the city. C. 


TOLEDO, O.—The right of way of the Toledo, Ann Arbor & 
Detroit Railroad Company was recently sold at sheriff's sale to 
George E. Fisher for $2,801. The sale included the route from 
Toledo to the Michigan state line. The Fidelity Construction Com- 
pany was plaintiff in the action. H 


NEW HARMONY, IND.—Steps have been taken toward the con- 
struction of an interurban line from Poseyville through Swarts- 
ville to Mt. Carmel, to connect with the Evansville, Mt. Carmel 


and Onley road. Meetings are being held and plans made for the 
early construction of the road. S. 


SAN JOSE, CAL.—The San Jose & Almaden Railway Company 
has been incorporated with a capital stock of $120,000 to build an 
electric railway from San Jose to New Almaden, a distance of twelve 
miles. Charles A. Nones, C. P. Anderson, and D. M. Burnett are in- 
corporators. A franchise for the line has been granted. A. 


WOODLAND, CAL.—The Sacramento-Woodland Electric Rail- 
way Company has awarded a contract for construction on its pro- 
posed line from Sacramento to Woodland, to the Dozier Contracting 
& Engineering Company. By the terms of the agreement the great- 
er portion of the road must be completed by April 15, 1912. A. 


TERRE HAUTE. IND.—John W. Ratliff of West Terre Haute. 
and trustee for Sugar Creek Township, representing a number of coal- 
mine operators, has filed a petition with the Board of Commissioners 
of Vigo County for a franchise for the construction of a traction line 
from West Terre Haute through the coal field to Clinton. The road 
when built will afford a much needed outlet from the coal fields 
of that district. f 

TERRE HAUTE, IND.—Articles of incorporation have been filed 

by the Arcade Realty Company, capitalized at $100,000. The concern is 
to be the holding company for the Terre Haute. Indianapolis & 
Eastern Traction Company, which is now building a traction ter- 
minal station and office building in Terre Haute. The directors are 
R. 1. Tood, John E., Lamb, John T. Beasley, T. F. Grover and E. J. 
Davis. S. 
x CHRISNEY, IND.—The officials of the Evansville, Chrisney & 
Eastern Traction Company have decided on the routes for the two 
branch lines out of Booneville. The line to Chrisney will pass 
through Midway, Spencer County, and the line to Lynnville, which 
is already surveyed, will run directly north from Booneville. Sub- 
sidy elections in three townships will be held November 6. J. P. 
Chrisney and M. A. Abbot, Chrisney, Ind., are president and secre 
tary, respectively. ; 

HUNTINGTON, IND.—Great interest is being manifested over 
the announcement that A. B. Terrell & Company, of Chicago, has 
Secured options on the Marion, Bluffton, Geneva and Celina interur- 
ban lines and also for the purchase of the Cincinnati, Bluffton and 
Chicago Steam line between Huntington and Portland. A petition 
See by a large number of business men has been filed with the 
sae of Commissioners asking that the franchise contract witb the 
a eae en on 
CnacONe ee eee from 
a short time nati will probably be joined and constructed in 


——— 


November 11, 1911 
TELEPHONE AND TELEGRAPH. 


(Special Correspondence.) 


BELFIELD, N. D.—The Belfield & Northwestern Telephone 

Company has been granted a franchise. C. 
ELDERON, WIS.—The Elderon Telephone Company is build- 

ing a line to Wausau, a distance of twenty-five miles. C. 


LIBBY, MONT.—The Libby Water Works, Electric Light & 
Power Company, will install a complete telephone system sae at 
once. ; 

ASTORIA, ORE.—The Centennial Telephone Company has been 
granted a franchise along the county roads between Elsie and 
Jewell. 

SASKATOON, SASK.—The government proposes to install an 
automatic telephone exchange, to cost $250,000. Work is to be begun 
without delay. C. 

LOS ANGELES, CAL.—The Pacific Telephone & Telegraph 
Company has completed plans for its new exchange at Garvanza, 
and is now asking bids for construction. 

SAN DIEGO, CAL.—The Postal Telegraph Company will in- 
stall an underground conduit system in the business district. Plans 
for the work have been filed with the City Council. 

DELANO, CAL.—The Delano-Linn’s Valley Telephone Company 
has been incorporated by Ben Thomas, J. C. Rutledge, A. Villard, 
P. Girard and R. W. Lockridge with capital stock of $10.000. 

REEDLEY, CAL.—A committee consisting of Lucas Keyser, 
T. M. Lane and Carson Reed, has been appointed to look into the 
matter of forming a local co-operative telephone company in Reed- 
ley. 

WAGON MOUND, N. M.—The Ranchers’ Telephone Company, 
recently incorporated, plans for the construction of a number of 
rural telephone lines in this vicinity. R. K. Odell is commercial 
agent. A. 

MISSOULA, MONT.—The Mountain States Telephone & Tele- 
graph Company will remodel and improve its exchange at Missoula. 
The company will make improvements in its lines in this district. 
H. C. Howard is division plant superintendent. A. 

EUREKA, CAL.—Through the co-operation of the United States 
Forest Service, the Hoopa Indian Agency and the California Min- 
ing & Dredging Syndicate, the upper Klamath River and the Hooper 
Section will be connected by telephone with this town. 


MADERA, CAL.—The Pacific Telephone & Telegraph Company 
will install an underground-conduit system on Yosemite Avenue, 
in compliance with the recent request of the Board of City Trus- 
tees. Six cables will be installed. The work is estimated to cost 
$10,000. A. 


NEWPORT, WASH.—The Interstate Telephone Company, Spo- 
kane, has purchased the Newport Telephone Company for a con- 
sideration of about $25,000. The company, it is said, will make im- 
provements in the present system, and connect with its long-dis- 
tance lines. A. 


SHIRLEY, IND.—The Shirley Telephone Company has incor- 
porated, capitalized at $10,000. The company proposes to build an 
exchange in Shirley and extend the linés throughout Hancock, Madi- 
son and Henry Counties. Thomas O. Wilcoxon, E. M. Wilcoxson 
and William W. Wilcoxon are directors. 


McKINNEY, TEX.—The Union Telephone Company has pur- 
chased a building here in which it will establish its headquarters 
for this district. It has adopted plans for the establishment of a 
System of long distance lines and local exchanges in the towns of 
this section. It will spend about $160,000 in these improve- 
ments. D. 


LAKEVIEW, ORE.—The bied & Pine Creek Telephone 
Company will construct a new system in the Goose Lake Valley, 
for a distance of twenty miles. The company has acquired the 
rural lines at Bunting, Dent. Chandler and Moss, covering terri- 
tory in New Pine Creek, and Warner Valley. E. C. Thurston is 
president. A. 


LAS CRUCES, N. M.—The board of trustees of Las Cruces has 
granted the Mountain States Telephone & Telegraph Company a 
twenty-five-vear franchise for its telephone system. The company 
will entirely rebuild the old system and install modern improve- 
ments and equipment. It has purchased a site for new exchange 
building which it will erect. D. 


AUBURN, N. Y.—The local plant of the Auburn Telephone Com- 
pany, together with the Skaneateles and Allied telephone companies 
in Onondaga and Cayuga counties, has been sold to the Bell inter- 
ests through the Friendship Telephone Company, a holding com- 
pany. These companies have hitherto been independent and were 
among the larger components of the system of the Federal Tlephone 
Company, which recently fought the Bell interests successfully, in 
Rochester. 


WALLA WALLA. WASH.—The Pacific Telephone & Telegraph 
Company plans for the construction of new lines between Walla 
Walla and Touchet, and between Walla Walla and Colfax. New 
lines will be built from Prosser to Wallula, and from Prosser to 
North Yakima. From Arlington to state line points many new 
lines will be constructed. An addition will be made to the ex- 
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change at Waitsburg, and new switchboard panels installed. C. P. 
Van Houtte is district superintendent. A. 


DENVER, COLO.—About $2,000,000 will be expended in 1912 on 
improvements and expansion of the operating department of the 
Mountain States Telephone Company. The report is the first to be 
made since the merger of the Colorado Telephone Company. the 
Rocky Mountain Bell Telephone Company, and the Tri-State Tele- 
phone & Telegraph Company into the Mountain States Telephone & 
Telegraph Company last July. According to the report, the ex- 
change plant is valued at $14,423,576, and added to this is real 
estate amounting to $1,871,814, toll plant $5,727,431. The construc- 
tion now in process is placed at $727,400. 


ELECTRICAL SECURITIES. 


The Wisconsin Railway Commission has authorized Milwaukee 
Electric Railway & Light Company to issue $2,000,000 refunding: 
and extension mortgage four and one-half per cent bonds. 

The Standard Gas & Electric Company has called for redemp- 
tion all of its outstanding six-per cent collateral trust notes, which 
will be paid off at 101 on December 1 by the Continental and Com- 
mercial Trust and Savings Bank, of Chicago. 

The Public Service Corporation of Northern Illinois, a company 
comprising the recently merged public utilities of nearby places 
all controlled by the Commonwealth Edison Company interests, 
plans a bond issue covering the properties to retire existing bonds 
by purchase of ultimate exchange and also for additions and bet- 
terments. The initial offering will likely be about $4,250,000. 
Merged concerns include North Shore Electric Company, Economy 
Light & Power Company, Illinois Valley Gas & Electric and others. 

The Westinghouse Electric & Manufacturing Company has 
notified holders of its assenting stock that the name of that secur- 
ity has been changed to common stock. This change, which in- 
volves no change in stockholders’ rights, was made because all of 
the stock of the company outstanding, other than the preferred, 
consists of the so-called assenting stock, and that it is in fact 
common stock. New stock certificates will be exchanged on pre- 
sentation of old certificates at the offices of the Union Trust Com- 
pany, Pittsburgh, Pa.; United States Mortgage and Trust Conipany, 
New York, and the New England Trust Company, Boston. 


DIVIDENDS. 


American Telegraph & Cable Company; regular quarterly divi- 


dend of one and one-quarter per cent, payable December 1 to stock 
of record November 30. 

Federal Utilities (Inc.); regular quarterly dividend of one and 
one-half per cent on the preferred stock, payable December 1 to 
stockholders of record November 15. 

Northern Texas Traction Company; quarterly common divi- 
dend or $1.50 a share, payable December 1 to stock of record. 

Portland Railway, Light & Power Company; quarterly dividend 
of one per cent, payable December 1. 


CLOSING BID PRICES FOR ELECTRICAL SECURITIES IN THE LEADING EX- 
CHANGES AS COMPARED WITH THE PREVIOUS WEEKS. 


NEW YORK. Nov. 6. Oct. 39, 
Alis-Chalmers COMMON s.cc5050 cade eck a awake doe aware daualss 3 a a 
Allis-Chalmers preferred ....... ccc. cece ce cee cee ween e ee tees 1013 10 
Amalgamated Coppet ...esssesosesenonesnnnsronurenennnsensn 55 521% 
American Tel. & Cable wo... 0... cc cece ee eee ee eee eens aare. e74 
American Tel & Tel....... cc. ce ee ce ee tenes er ee ee 136 134 
Brooklyn Rapid Transit 2 cadens uwies bite hoe eae oe Maes 76% 737% 
General Electric sorer ecirarrkirtre eck ca naweenasceuatannuedans 151 4714 
Interborough- Metropolitan common sses ccc cee eee ee cee eens 15 1414 
Interborough- Metropolitan preferred oo... ccc ccc eee eee eee 455, 4414 
Kings Cpunty Blectrie + vo44-5 45005 he oid wate nw eee ee ee ee 129 129 
Mackay Companies (Postal Telegraph and Cables) common.. 85 S4 
Mackay Companies (Postal Telegraph and Cables) preferred 72 oR 721 
Manhattan, Elevated .....euesensunaneesesesesnerrrerrensesssss 135214 134 
New York & New Jersey Telephone............. 0. cece ee eee ee 103 103 
Pacific Tel- &- Telstra o ar Bees EEA a eaa D a eee 475k 4131% 
Ue cS, Steel COMMO 5: 5.00 sa coche oy aT E EE E dhe OB ae he 5Y Hy 2 Sg 
U. S. Steel preferred essere reia E a a cians gota eke se 109%, 1041, 
Western Union. sose eestin Pil tale ens Garin Riek wiser ee bah ad aA 7814 wi 
Westinghouse COMMON ..... cc ccc cc ee ee eee eee tenes eee 645, 63 
Westinghouse preferred oo... 0... cc cc cee ee ce teense sue *411 *111 
*Last price quoted. 
BOSTON, Nov. 6.) Oct. 30, 
American ‘Tels iG Telesno i%04ba8 ee asap SAS eh wad Maven eee 1361, 133% 
Edison Elec. Hluminating .....0....... 0... ce ee eee eee eee oee RT UAT 
General Eleetrie © ab.5 de ach od oe ket nd age ORS eS alee aces 151 147% 
Massachusetts Electrig common wo... cee ee ee ee en ee 21), ALE? 
Massachusetts Electrice preferred oo... 0. ce ec ee ees 94 43 
New England Telephone ........ 0... cc cece cee ee eee renee 144 142 
Western Tel. & Tel. Common... 0.0. ce ec ee eee e ee ZTLR 26 l 
Western Tel. & Tel. preferred oo... 0... ccc ce ee teens 106% 104% 
PHILADELPHIA. Nov. 6. Oct. 30. 
American: Railways Seoce neesta bee ee oe eee we es ee Ra aw es 44 413% 
Electric Company of America... .. ccc cc ee ee ee ce eeee 11% 11% 
Electric Storage Battery common... ..... 0... ee ee ee eee eens jos v2 
Electric Storage Battery preferred... .. 0... ce ee eee 523 92 
Philadelphia PileCu1 C26 654 foes o 5 dd en a Be E MOA E Oa 16%, 1614 
Philadelphia Rapid Transit 2... ..... 0... cee eee eee eee eee tees 23 vote 
Philadelphia Traction oxac8 2 serials soe tah Soba de esd ERAS RO RRS &5 S3 L4 
Cħñion “Pra Cuan veneered eh ead A eka RES a Oh E eee aes 6 51 304 
CHICAGO, Nov, 6 Oct. 30. 
Chicago Elevated Railways common ...... ccc eee eee ee ees 27 2S 
Chicago Elevated Railways preferred. .... 0... ccc ce ees Wy "3 
Chicago Railways, Series Low cic cc ccc eee eee ee eect eee ens 95 iv 
Chicago Railways, Series 2..... 0... cc cc cee ee ccc cette ens 3114 30 lo 
Chicago SDW AV eere ttar ees oda d owe Ee VaR wee ERES Tg 1 
Chicago Telephone ..sesesoeessssosarsenseseosesseresessoseos 121 121 
Commonwealth KAIsan o io¢sc es pens ort trantan Wen EEEE EE ae 1321% 129 
National Carbon COMMON» 664. cise ee ee be eee een ten ee Hee wk 101 te 101l% 
National Carbon preferred. .....0 0.00.00 ee eee eee 117 118 
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PERSONAL MENTION. 


D. W. REEVES has been appointed manager of the Tehama 
County Telephone Company at Red Bluff, Cal. 


C. C. SIMONSON has been appointed manager of the Citi- 
zens’ Electric Company at Lewiston, Mont., succeeding N. C. Car- 
wile. 

T. D. SMITH, formerly with the Commercial Electric Com- 
pany, St. Louis, is now in charge of the electrical department of 
the Mexico Mine & Smelter Supply Company, at Mexico City. 


EDWARD J. NALLY, first vice-president and general manager 
of the Postal Telegraph-Cable Company, New York, is making an 


annual tour of inspection of the company’s Pacific Coast prop- 
erties. 


N. H. BROWN has been made head of the Electrical Engineer- 
‘ing Department of the University of Texas, in succession to A. C. 


Scott. J. W. Ramsey has been appointed instructor in the same 
department. 


CHAUNCEY L. HIGHT has been placed in charge of the New 
York office of Henry Sears Company, of Boston. Mr. Hight is quite 


well known as a representative of that company and has a wide 
acquaintance in the electrical field. 


BRUCE W. BENEDICT, for several vears in the motive power 
department of the Atchison, Topeka & Santa Fe Railway, has been 
appointed director of the shop laboratories in the department of 
mechanical engineering at the University of Illinois. 


GEORGE M. KUEMMERLEIN, who for the past twelve years 
has been superintendent of the Milwaukee Electric Railway & 
Light Company’s Racine property, has retired and will in the fu- 


ture live in Milwaukee. Mr. Kuemmerlein is well Known in Mil- 
waukee electrical circles. 


EDWIN HAWLEY has announced his resignation as president 
of the Great Western Power Company, of the California Electric 
Generating Company and of the Western Power Company. It is 
understood that Mr. Hawley's resignations are due to a desire to 
lessen his official duties. He will remain a director and member 
of the Executive Committee of each corporation. 


SIR OLIVER LODGE has become associated with the Marconi’s 
Wireless Telegraph Company, of London, as scientific adviser. This 
arrangement has grown out of the settlement of the patent con- 
troversy between this company and the Lodge-Muirhead Syndicate, 
another result of which is the taking over of all the Lodge-Muir- 
head wireless-telegraph patents by the Marconi interests. 


OBITUARY. 


SHERMAN CULP, president of the Sandusky, Norwalk & Mans- 


field Electric Railway Company, died recently at his home in Nor- 
walk, O., of Bright’s disease. 


DANIEL D. DRAWBAUGH., who claimed to be the original 
inventor of the telephone, died at his home near Harrisburg, Pa., 
November 2, at the age of eighty-four. For the last month he had 
been at work on a new burglar alarm. He was seized with an 
attack of apoplexy while in his laboratory. Mr. Drawbaugh, whose 
occupation was the repairing of clocks and guns, conceived the 
idea of the electrical transmission of speech in 1860 and in 1869 or 


1570 he claimed to have invented a transmitter and made a com- 
plete operative instrument. 


NEW INCORPORATIONS. 


JAMESTOWN, N. Y.—The Hoosier Sales Company has been 
incorporated by F. L. Wyman, S. H. Renfield and B. S. Dean to 


manufacture electrical goods. The capital of the concern is $150,- 
000. 


NEW YORK, N. Y.—The Gallagher-Tompkins Company bas 
been incorporated with a capital of $175,000 to manufacture elec- 
trical machinery. George D. Zahm, F. Bianchi Tompkins and 
Richard W. Gallagher are interested. 


NEW YORK, N. Y¥.—The Aerocutta Company has been incor- 
porated by Samuel Lewis, Andrew Anderson, Jr., William A. Win- 
ter and Louis F. White. with a capital ef $10,000. 


l The company 
will manufacture electrical machines, etc. 


CHICAGO, ILL.—The West Hammond Gas & Electric Company 
has been incorporated with a capital of $5,000 to furnish light, heat 


and power. At the head of the project are Harry W. Darling, 
reorge F. Borman and Jetferson L. Fulton. l 


SYRACUSE, N. Y.—The Waite-Hayden Company has been in- 
porated with a capital of $10.000 to manufacture time clocks and 
electrical signals. The incorporators are Charles P. Wortman, Wil- 
liam M. Waite, Perry B. Hayden and Annie S. Waite. 

EVANSVILLE, IND.—The Bowles Photo & Engraving Lamp 
Company has incorporated with a capital stock of $50.000. The com- 
pany will manufacture an electric lamp for photographie and other 
engraving work. John C. Zutt, Emil Weil and Will Gleichman are 
directors, S. 

GOSHEN, IND.—The Modern Specialties Manufacturing Com- 
pany has incorporated to manufacture and deal in all kinds of ma- 
chinery, tools, appliances, mechanical and electrical devices and 
specialties. The capital stock is $25,000, Clinton C. Tiedmann, John 
Winter, Elmer E. Ash and J. Albert Snapp. are directors. l S 
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INDIANA HARBOR, 1ND.—The Central Auto Manufacturing 
Company has incorporated to manufacture and deal in all kinds of 
automoblies, mechanical and electrical supplies and to construct, 
equip and operate a plant to conduct the business. Clifford C. Rob- 
inson, Francis E. Stephens and Boyd S. Gardner are directors. 

ANDERSON, IND.—The Remy Electric Company, which re 
cently acquired the interests and patents of the American Head- 
light Company of Indianapolis, has also purchased the property and 
patents of the R. G. Peters Company of Grand Rapids, Mich., manu- 
facturers of headlights. The property will be removed to this 
city. S. 

BEAUMONT, TEX.—The Stone & Webster Engineering Cor- 
poration of Boston, Mass., has closed its option on the property 
of the Beaumont Ice, Light & Refrigerating Company. This trans- 
action does not embrace the refrigerator plant, but involves the 
electric light and power plant. It is stated that this deal is the 
first step on the part of the Stone & Webster Engineering Corpora- 
tion to construct an interurban electric railway between Beaumont 
and Port Arthur, a distance of twenty-five miles. Important im- 
provements will be made to the light and power plant. 


NEW PUBLICATIONS. 


MAGNETIC OBSERVATIONS.—The United States Coast anda 
Geodetic Survey has published results of observations made at 
Baldwin, Kan., 1907-1909. Hourly values of declination and of 
horizontal and vertical intensity are given, as well as monthly and 
annual averages. Diurnal variations and instruments are described. 


There are also a large number of diagrams illustrating magnetic 
storms. 


COALS OF WASHINGTON.—The United States Geological 
Survey has published Bulletin 474 on “Coals of the State of Wash- 
ington.” The coal of the State ranges from the lowest grade sub- 
bituminous to anthracite. The anthracite is not now used for lack 
of transportation facilities. Though the demand for anthracite 
for domestic purposes is great, the prevailing price is so high that 
the better grades of bituminous coal must be utilized instead. 

METALLIC TITANIUM.—This publication which was sent out 
by Rensselaer Polytechnic Institute, Troy, N. Y., takes up the 
various methods of isolating the pure metal. The process of re‘uc- 
tion of the titaniflourides by the alkali metals, reduction of titanium 
dioxide by carbon and the reduction of titanium tetrachloride with 
sodium are each treated briefly. The melting point of the pure 
metal was found by Matthew A. Hunter, the author, to be com- 
paratively low; within 100 degrees of that of platinum. 


NEW LAMP ASSOCIATION BULLETINS.—The Engineering 
Department of the National Electric Lamp Association has issued 
under date of September 1, Bulletin 12A on the electric lighting of 
automobiles, and Bulletin 8C on miniature carbon lamps. The 
former describes various systems of current supply, giving wiring 
diagrams showing the arrangement of each system, and reproduces 
photographs of a number of reflectors. The subject is gone into 
quite thoroughly. The latter publication shows numerous shapes 
of miniature lamps with a brief description of each. 

REPORTS ON STREAM FILOW.—The United States Geological 
Survey has announced the publication of four reports on the flow 
of streams in the United States. They are designated as Water- 
Supply Papers 265, 266, 267, and 268. The first mentioned relates 
to rivers in Minnesota, Wisconsin, North Dakota, Illinois, and 
Iowa, which drain either into the Mississippi River or northward 
into Canada. The second relates to rivers draining into the Mis- 
souri, the streams being located in Montana, Wyoming. North Da- 
kota, Colorado, Nebraska, and Missouri. The third comprises those 
streams draining into the lower Mississippi mainly through Ar- 
Kansas and Red Rivers, the streams being located in Colorado, 
New Mexico, Arkansas, Missouri, and Mississippi. The fourth 
gives information concerning streams draining into the western 
part of the Gulf of Mexico, such as the Rio Grande and the Pecos. 
The records contained in these reports show the tlow of the rivers 
for each day during the year 1909 and they furnish an account of 


the water resources available for use in the regions in which the 
records were made. 


COPPER WIRE TABLES.—The Bureau of Standards, Wasb- 
ington, D. C., has prepared Circular No. 32 at the request of the 
Standards Committee of the American Institute of Electrical Engl- 
neers. In its preparation the Bureau has had the co-operation of 
that committee and the tables have been adopted as official by the 
Institute. The circular discusses the results of work recently com- 
pleted at the Bureau on the temperature co-efficient and the conduc 
tivity of copper, and gives a history of wire gauges, showing that 
the trend of practice is toward expressing diameter directly in deci- 
mal fractions of an inch. There are fifteen tables. including com- 
plete reference tables for standard annealed copper. American Wire 
Gauge, both in English and in metric units; and tables for bare 
concentric cables of standard annealed copper and for hard-drawn 
aluminum wire. The tables also include comparisons of wire gauges. 
and tables of temperature reductions, with complete explanations. 
Four appendices give information on the units used in the expres- 
sion of resistivity ; on the calculation of the “resistivity-tem perature 
constant” and on the expression of the temperature coefficient; on 
the densit 


a y of copper; and on the calculation of the resistance and 
mass per unit length of cables. 
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LEGAL NOTES. 


REMOVAL OF POLE LINES.—The State Supreme Court has 
reversed a decision of the Superior Court of Tehama County in rul- 
ing that the Northern California Power Company need not remove 
its pole line from the property of plaintiff, W. H. Gurnsey, who 
brought suit to eject the company from his property, which has 
been used by the public as a highway for a period of forty years. 
Having been granted a franchise over the roads of the county by 
the Board of Supervisors, the Northern California Power Company 
deemed the property a public road and so constructed its line. The 
Superior Court ruled that line should be removed, and in a reversal 
of such decision the Supreme Court holds that the company could 
condemn a right of way through private property, and that removal 
of line is not necessary, but that the Northern California Power 
Company is open to action for damages by plaintiff. A. 


REQUIREMENTS OF PURCHASER OF MUTUAL TELE- 
PHONE COMPANY STOCK.—Where a man bought from a renter a 
share of mutual] telephone company stock for $10 and attached his 
telephone to the wires, without the consent of the officers, the Su- 
preme Court of Kansas holds that it was error to dissolve an in- 
junction against his using such wires. It says that the purchase 
of the stock by the man operated as a transfer of the title as be- 
tween the seller and himself, but it did not necessarily complete his 
right to the benefits of a stockholder so far as the company was con- 
cerned. His attaching a telephone to the company’s wires without 
the consent of the officers was in direct violation of the by-laws. 
There was still another provision that it was incumbent on one 
who was not a charter member to pay a sum equal to $25 before 
he could attach a telephone to the line, and that all persons want- 
ing connection on the line, after the adoption of the constitution 
and by-laws, should be required to pay $25. He was deemed to 
have purchased the stock with a knowledge of these by-laws and 
to be bound by them. Before one who purchases stock from a 
stockholder and member of a corporation is entitled to have the 
shares transferred and to have the rights and privileges of a mem- 
ber of the corporation, he must comply with the statutes, by-laws, 
and regulations governing such transfers and the admission of new 
Sa ee Mutual Telephone Company. vs. Longfellow, 116 

ac. R. 506. Í 


IMPRISONMENT FOR CRIMINAL NEGLIGENCE ON GER- 
MAN TRANSMISSION LINE.—An interesting case showing the 
rigor of German court procedure in criminal cases was cited in the 
Zeitschrift fur Electrotechnik und Maschinenbau, Potsdam, Ger- 
many, October 19, 1911. Some repairs had to be made to a 6,000- 
volt overland transmission line, involving the setiing of new poles. 
rearrangement of wires, etc. Although the authorities in charge of 
the system had ordered the power cut off the line during the work, 
an agreement was reached between the chief operator at the power 
house and the foreman of the construction gang that the power 
should be cut off only between 12 and 1 o’clock each noon, at which 
time the actual work on the wires would be done. On two succes- 
Sive days the foreman sent one of his gang on a bicycle to the 
nearest transformer to determine whether the power was positively 
off before beginning work on the circuit. On the third working 
day the foreman set his watch to agree with the power-house time 
and shortly after 12 o’clock sent one of his linemen up a pole with- 
out further preliminaries. Before tying himself to the pole as a 
safeguard the man came in contact with the circuit, which was 
still “live,” received a severe shock and burn and fell to the ground, 
dying soon afterward. It developed at the investigation which fol- 
lowed that the operator had not cut off the line until 12:08 o’clock. 
The operator and the foreman were both tried on the charge of 
criminal negligence and found guilty. The operator was sentenced 
to imprisonment for one month and the foreman for only two 
weeks, as circumstances were held to be extenuating. 


RULE AGAINST USING OTHER KINDS OF LIGHTS UN. 
REASONABLE.—A mercantile concern, which had been using suf- 
ficient electricity to run seven electric lights, put in a different 
system of lighting with gas, but desired to retain the electric light 
system to be used by them as they might have occasion, by paying 
therefor in proportion to the amount of electricity used, according 
to the established rate, or a minimum charge of $2.00 per month, in 
accordance with the accustomed rules of the light company. This 
the light and power company refused to allow, requiring that the 
concern either abandon the other system, or its electric system 
would be disconnected. This demand was based on a rule of the 
company that persons using its lights must use no other kind of 
lights which it claimed had been violated by putting in the system 
of gas lighting which it was desired to use in connection with 
the electric system. But the Court of Civil Appeals of Texas affirms 
a judgment holding that the company must restore the connection 
and continue to furnish light. The court says that the effect of 
such a rule, if enforced, can easily be seen. The tendency would be 
to drive one or the other of the systems out of business, and to 
give the one remaining a monopoly of the business. If the com- 
pany had the right to impose this condition as to the use of gas, 
it would have equally the right to impose it as to the use of kero 
sene lamps or candles, and thus compel all of its customers to use 
its lights alone, or do without its service entirely. Such a rule or 
regulation is on its face unreasonable and could not be enforced.— 
Nacogdoches Light & Power Company vs. Thomas & Richardson, 
138 S. W. R. 1080. 

o 
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INDUSTRIAL ITEMS. 


THE UNDERWRITERS’ LABORATORIES, INC., Chicago, Il., 
has sent out cards announcing the tenth anniversary of its cor- 
porate existence, and extending an assurance of its continued co- 
operation to all those laboring for a reduction in the fire waste. 


THE DELTA-STAR ELECTRIC COMPANY, Chicago, Ill., is 
furnishing a large number of specially designed high-voltage series 
transformers for the Chicago street lighting name-are circuits. 
These transformers are manufactured by the Pittsburgh Trans- 
former Company. 

THE SHELBY ELECTRIC COMPANY of Shelby, O., is dis- 
tributing two booklets dealing respectively with industrial lighting 
and the lighting of retail stores. Both of these bulletins take up 
their subjects from the standpoint of the layman rather than of the 
illuminating engineer and are replete with a number of suggestions 
and illustrations of successful installations. 


A. EUGENE MICHEL, advertising engineer, announces that 
his offices have been moved into the Park Row Building, 21 Park 
Row, New York, where larger space has been secured, as necessi- 
tated by constantly increasing business. Temporarily the retouch- 
ing and illustrating department will remain in the Hudson Terminal 
Buildings, but all business will be managed from the new offices. 


. WESTINGHOUSE, CHURCH, KERR & COMPANY, New York, 
N. Y., has published a booklet illustrating by a few examples the 
many problems, outside of those relating to main generating equip- 
ment, which enter into effective power plant design and construc- 
tion. A number of photographs of plants have been reproduced 
and a brief tabulated description of the special features of each is 
given. 

ROTH BROTHERS & COMPANY, Chicago, Ill, has recently 
shipped to the Wagner Manufacturing Company, of Sidney, O. 
manufacturer of aluminum ware, ten fivehorsepower polishing mo- 
tors of a new, improved, ventilated type which the company has 
recently placed on the market. All ten machines will be used for 
polishing the aluminum utensils manufactured by the Wagner 
company. 

ALLGEMEINE ELEKTRICITAETS-GESELLSCHAFT, Berlin, 
Germany, has prepared a bulletin dealing with the subject of elec- 
tric welding by means of an arc. Two methods are described, one 
in which use is made of a carbon electrode, and a second in which 
an electrode of the material to be welded is employed. The gen- 
erator used is illustrated together with a number of welds which 
have been made. 

THE NORMAN W. HENLEY PUBLISHING COMPANY, New 
York, N. Y., has prepared isometric drawing paper in the form of 
pads and also in loose sheets. The lines are ruled in green ink in 
three main directions, vertical, horizontal and thirty degrees from 
the horizontal, permitting isometric sketches or drawings to be 
made very quickly and with little trouble. The company is the sole 
maker of this paper. l 

THE NORTHERN EQUIPMENT COMPANY, Chicago, Ill., an- 
nounces that it has completed a sales arrangement for its Cores 
boiler-feed regulators and Copes pump governors with Dravo-Doyle 
Company, merchant engineers of Pittsburgh, Pa., who have recently 
established a steam specialty department, with headquarters in 
Pittsburgh, covering the Pittsburgh, Cleveland, Philadelphia, Chi- 
cago and West Virginia territories. i 

THE PETERSON ENGINEERING COMPANY, New York, N. Y., 
has issued a booklet describing the Economy elevator-guide lubri- 
cator. The catalog describes a new method of lubricating elevator 
guides in which a thin strip of grease is applied exactly where the 
shoes bear on the rails and for every trip of the car. Several dif- 
ferent types are described suitable for steel and wooden rails and 
also for counter weight guides. Interesting data are given of tests 
made on elevators equipped with the Economy lubricator. 


H. W. JOHNS-MANVILLE COMPANY has found it necessary, 
due to the fast increasing business in Birmingham, Ala., to change 
the location of its office in that city from 1220 Empire Building to 
606 Chamber of Commerce Building, this address being better 
adapted for the company’s requirements. This office will continue 
under the management of W. H. Fleming, who is well known 
throughout this section of the country, having been connected with 
the New Orleans branch of this company for a considerable time. 


THE DUPLEX METALS COMPANY, Chester, Pa., compares iron 
ground rods with copper-clad ground rods in an advertising folder 
which was recently mailed. The comparison is made by a photo- 
graphic reproduction of the two rods as they appear after having 
been in the ground for some time. The rods are shown in position. 
the earth being dug away so as to expose them to view, and the 
apparent corrosion of one of them compared with the unaffected 
condition of the other enables the reader easily to “Guess which of 
them is Copper Clad.” 

THE WHEELER CONDENSER & ENGINEERING COMPANY, 
Carteret, N. J., devotes its Bulletin 107 to a discussion of high- 
vacuum jet condensers. The Wheeler rectangular jet condenser to 
which a large part of the bulletin is devoted is constructed on the 
counter-current | rinciple, the arrangement of water trays, baffles. 
air outlet, exhaust steam inlet, etc., being such that the enormcus 
volume of low-pressure steam exhausted from a turbine is efficiently 
handled with the minimum consumption of water, and the mini- 
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mum consumption of power on the part of the tail pump. A num- 
ber of installations of this type of condenser are illustrated. 


THE BUCKEYE ELECTRIC COMPANY, Cleveland, O., has 
reproduced in a folder two pictures of a printing establishment 
in which the lighting was greatly improved by a Buckeye sales- 
man co-operating with the local lighting plant. As set forth in 
this folder a strong feature of the Buckeye organization is the fact 
that the salesmen are able to solve illuminating problems without 
having to wait for engineering advice. A strong engineering de- 
partment is, however, maintained for the consideration of those 
problems too important to be solved off hand even by an expert. 


THE WESTINGHOUSE ELECTRIC & MANUFACTURING 
COMPANY, Pittsburgh, Pa., describes in leaflet No. 2,373, its No. 
303-A box-frame interpole motor. Complete specifications for the 
motor, brief descriptions of the important parts, and performance 
curves are given on the sheet. Particular stress is laid upon the 
fact that the motor is equipped with axle-bearing dust guards, 
which prevent the entrance of dirt and sand into the axle bearings, 
and thereby greatly prolong the life of bearings and gears. Descrip- 
tive-leaflet No. 2,374, mailed at the same time, gives specifications 


and brief descriptions of the parts of the company’s box-frame inter- 
pole railway motor No. 310-C. 


SCHUTTE & KOERTING COMPANY, Philadelphia, Pa., has 
taken up in detail in Catalog 5 its eductor and induction con- 
densers. In these condensers the exhaust steam enters with the 
cooling water, and the process of condensing being completed, the 
jet has to be discharged against atmospheric pressure. The 
mechanical work is done by the water jet which enters the chamber 
as a solid jet and discharges with sufficient velocity to overcome 
the pressure of the atmosphere. Each type has its own special 
use and these are fully described in the catalog. Koerting cen- 
trifugal spray nozzles for recooling water are described in Cata- 
log 6, issued by the same company. 


THE GENERAL ELECTRIC COMPANY, Schenectady, N. Y., 
has mailed a number of publications superseding former bulletins 
and describing new types of machinery and apparatus. Bulletin 
No. 4,883 is devoted to the general principles of the turbine and 
the construction of both the turbine and the generator. The bulle- 
tin contains numeros illustrations of turbine and generator parts, 
as well as complete representative installations. Bulletin No. 4,885 
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describes a new meter designed for accurately measuring the power 
used by relatively small consumers. The meter is designed for five. 
and ten-ampere circuits. The subject of electricity in coal mines is 
discussed in Bulletin No. 4,886, and the advantages of electric power 
in mine iustallations taken up. Numerous photographs are shown. 
Bulletin No. 4,894 describes cylinder controllers for railway service. 
This bulletin supersedes the company’s previous bulletin on this 
subject. In Bulletin No. 4,889 two types of a machine for grooving 
the commutators of railway motors are illustrated and described. 
Bulletin No. 4,860 is published for the purpose of giving a brief 
outline of the fundamental principles of electro-metallurgy and its 
principal applications, and to aid prospective buyers in the selec- 
tion of proper apparatus for the most common branches of the art 
without introducing descriptions of the more intricate processes or 
unnecessary technical data. The bulletin illustrates and describes, 
in considerable detail, generators of various capacities for this 
work. Bulletin No. 4,891 is composed principally of illustrations 
of electrical equipment of various railways throughout the country. 


DATES AHEAD. 


Alabama Light and Traction Association. 
November 14 and 15. 


Ohio Society of Mechanical, Electrical and Steam Engineers, 
Canton, O. November 17 and 18. 

Association of Railway Telegraph Superintendents. Joint meet- 
ing of eastern and western divisions, Chicago, Ill, November 23 
and 24. 


Los Angeles Electrical Exposition. 
ber 25-December 9. 

American Physical Society. 
Chicago, Ill., December 2, 1911. 

National Gas and Gasoline Engine Trades Association. 
meeting, Hote] Hollenden, Cleveland, O., December 5-8. 

American Institute of Chemical Engineers. Annual meeting. 
Washington, D. C.. December 20-22. 

National Electric Light Association. 
Seattle, Wash., June 10-14, 1912. 

National Electrical Contractors’ Association. 
Denver, Colo., July 17-20, 1912. 

The 1912 Boston Electric Show. Mechanics Building. Boston. 
Mass., September 28-October 26, 1912. 


Montgomery, Ala., 


Los Angeles, Cal., Novem- 
Regular Thanksgiving meeting. 


Annual 


Next annual convention, 


Annual meeting. 


Directory of Electrical and Allied Engineering and Scientific Societies 


(Published in the second issue of each month.) 


ALABAMA LIGHT AND TRACTION ASSOCIATION. Secretary, 
George S. Emery, 11 North Royal Street, Mobile, Ala. 

AMERICAN ASSOCIATION FOR THE ADVANCEMENT OF 
SCIENCE. Secretary, L. O. Howard, Smithsonian Institution, 
Washington, D. C. 

AMERICAN ASSOCIATION OF ELECTRIC MOTOR MANUFAC- 
TURERS. Secretary. W. H. Tapley, 29 West Thirty-ninth 
Street, New York, N. Y. 

AMERICAN ELECTRIC RAILWAY ASSOCIATION. Secretary, H. 
C. Donecker, 29 West Thirty-ninth Street, New York, N. Y. 
Affiliated societies: American Electric Railway Accountants’ 
Association, secretary, H. E. Weeks. Davenport, Iowa; American 
Electric Railway Claim Agents’ Association, secretary, B. B. 
Davis. Columbus Railway & Light Company, Columbus, 0.; 
American Electric Railway Engineering Association, secretary, 
Norman Litchfield, New York, N. Y.; American Electric Rail- 
way Transportation and Traffic Association, secretary, H. C. 
Donecker, 29 West Thirty-ninth Street, New York, N. Y.; Amer- 
ican Electric Railway Manufacturers’ Association, secretary, 
George R. Keegan, 2321 Park Row Building, New York, N. Y. 

AMERICAN ELECTROCHEMICAL SOCIETY. Secretary, J. W. 
Richards, Sopth Bethlehem, Pa. 

AMERICAN ELBCTROTHERAPEUTIC ASSOCIATION. Secretary, 
John Travell, 17 East Eleventh Street. New York, N. Y. 

AMERICAN FOUNDRYMEN’S ASSOCIATION. Secretary, Richard 
Moldenke, Watchung, N. J. 

AMERICAN INSTITUTE OF CHEMICAL ENGINEERS. Secretary, 
John C. Olsen. Polytechnic Institute. Brooklyn, N. Y. 

AMERICAN INSTITUTE OF ELECTRICAL ENGINEERS. Secre- 
tary, F. L. Hutchinson, 33 West Thirty-ninth Street. New York, 
N. Y. 

AMERICAN INSTITUTE OF MINING ENGINEERS. Secretary, 


Rossiter W. Raymond, 29 West Thirty-ninth Street, New York, 
N. Y. 


AMERICAN IRON AND STEEL INSTITUTE. 
Filbert, 20 Church Street, New York, N. Y. 

AMERICAN MATHEMATICAL SOCIETY. Secretary, F. N. Cole, 
30 West One-Hundred-and-Sixteenth Street, New York, N. Y. 

AMERICAN PHYSICAL SOCIETY. Secretary. Ernest Merritt, Cor- 
nell University. Ithaca. N. Y. 

AMERICAN RAILWAY MASTER MECHANICS’ ASSOCIATION. 
Secretary, J. W. Taytor, Old Colony Building, Chicago, IN. 
AMERICAN ROENTGEN-RAY SOCIETY. Secretary, G. C. John- 
son, 514 Bijou Building, Pittsburgh, Pa. 


Secretary, W. J. 


AMERICAN SOCIETY FOR TESTING MATERIALS. Secretary, 
Edgar Marburg, University of Pennsylvania, Philadelphia, Pa. 

AMERICAN SOCIETY OF CHEMICAL ENGINEERS. Secretary. 
John C. Olsen, Polytechnic Institute, Brooklyn, N. Y. 

AMERICAN SOCIETY OF CIVIL ENGINEERS. Secretary, Charles 
Warren Hunt, 220 West Forty-seventh Street. New York, N. Y. 

AMERICAN SOCIETY OF ENGINEER DRAFTSMEN. Secretary, 
Harry L. Slogan, New York, N. Y. 

AMERICAN SOCIETY OF ENGINEERING CONTRACTORS. Sec- 
retary, Julius R. Wemlinger, 626 Park Row Building. New 
York, N. Y. 

AMERICAN SOCIETY OF MECHANICAL ENGINEERS. Serre- 
tary, Calvin W. Rice, 29 West Thirty-ninth Street, New York, 
N. Y. 

AMERICAN SOCIETY OF MUNICIPAL IMPROVEMENTS. Sec- 
retary, A. P. Folwell, 239 West Thirty-ninth Street, New York. 
N. Y. 

AMERICAN SUPPLY AND MACHINERY MANUFACTURERS’ AS- 
SOCIATION. Secretary, F. D. Mitchell, 309 Broadway., New 
York, N. Y. 

ARKANSAS ASSOCIATION OF PUBLIC UTILITY OPERATORS. 
Secretary, E. Hardin, Hot Springs Water, Gas & Electric Com- 
pany, Hot Springs, Ark. 

ARKANSAS INDEPENDENT TELEPHONE ASSOCIATION. Sec- 
retary, Charles F. Speed, Texarkana, Ark. 

ASSOCIATION OF EDISON ILLUMINATING COMPANIES. 
retary, H. T. Edgar, Seattle, Wash. 

ASSOCIATION OF EDISON PURCHASING AGENTS. Secretary, 
< fe Frassee, Edison Electric Illuminating Company, Brooklyn, 

ASSOCIATION OF ELECTRIC LIGHTING ENGINEERS OF NEW 
ENGLAND. Secretary, W. H. Cole, Waltham, Massa. 

ASSOCIATION OF ENGINEERING SOCIETIES. Secretary, Fred 
Brooks, 31 Mills Street, Boston, Mass. 

ASSOCIATION OF IRON AND STEEL ELECTRICAL ENGINEERS. 


errs James Farrington, La Belle Iron Works, Steuben- 
vule, , 


ASSOCIATION OF RAILWAY ELECTRICAL ENGINEERS. Sec- 
ein Andreucetti, Chicago & Northwestern Railway, Chi- 
cago, Ill. 

ee ea OF RAILWAY TELEGRAPH SUPERINTEND- 


Secretary, J. W. Drew, Minneapolis, St. Paul & Sault 
Ste. Marie Railroad, Chicago, Il. 


Secs 
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CALIFORNIA ELECTRIC RAILWAY ASSOCIATION. Secretary, 
L. E. W. Pioda, Oak and Broderick Streets, San Francisco, 
Cal. 

CALIFORNIA STATE ASSOCIATION OF ELECTRICAL CON- 
TRACTORS. Secretary and treasurer, F. V. Meyers, 502 Grant 
Building, San Francisco, Cal. 

CANADIAN ELECTRICAL ASSOCIATION. Secretary, T. S. Young, 
Confederation Life Building, Toronto, Canada. 

CANADIAN STREET RAILWAY ASSOCIATION. Secretary, Acton 
Burrows, 157 Bay Street, Toronto, Canada. 

CENTRAL ELECTRIC RAILWAY ASSOCIATION. Secretary, 
A. L. Neereamer, Traction Terminal Building, Indianapolis, Ind. 

CENTRAL ELECTRIC TRAFFIC ASSOCIATION. Secretary, J. T. 
Brittson, Chicago, South Bend & Northern Indiana Railway 
Company, South Bend, Ind. 

CLEVELAND ELECTRICAL LEAGUE. Secretary, T. P. Cagwin, 
Cleveland Telephone Company, Cleveland, O. 

COLORADO ELECTRIC CLUB. Secretary, C. F. Oehlmann, P. O. 
Box 922, Denver, Colo. 


COLORADO ELECTRIC LIGHT, POWER AND RAILWAY ASSO- 


CIATION. Secretary, F. D. Morris, Colorado Springs, Colo. . 

CONNECTICUT STATE STREET RAILWAY ASSOCIATION. Sec- 
retary, F. W. Poole, Bridgeport, Conn. f 

ELECTRIC CLUB OF CHICAGO. Secretary, N. F. Obright, 1825 
American Trust Building, Chicago, Ill. 

ELECTRIC VEHICLE AND CENTRAL STATION ASSOCIATION. 
Secretary. H. T. Sands, 133 Pleasant Street, Malden, Mass. 
ELECTRIC VEHICLE ASSOCIATION OF AMERICA. Secretary, 
C. E. Firestone, Columbus Buggy Company, Columbus, O. 
ELECTRICAL CLUB OF CALIFORNIA. Secretary, Russell D. Hol- 

abird, Argonaut Hotel, San Francisco, Cal. 

ELECTRICAL CONTRACTORS’ ASSCCIATION OF INDIANA. Sec- 
retary, George Skillman, Indianapolis, Ind. 

ELECTRICAL CONTRACTORS’ ASSOCIATION OF NEW YORK 
STATE. Secretary, George William Russell, Jr., 25 West Forty- 
second Street, New York, N. Y. 

ELECTRICAL CONTRACTORS’ ASSOCIATION OF STATE OF 
MISSOURI. Secretary, Ernest S. Cowie, 1613 Grand Avenue, 
Kansas City, Mo. i 

ELECTRICAL CREDIT ASSOCIATION OF CANADA, LIMITED. 
Secretary, William R. Staveley, Royal Insurance Building, Mon- 
treal, Canada. 

ELECTRICAL CREDIT ASSOCIATION OF CHICAGO. Secretary, 
Frederic P. Vose, 1343 Marquette Building, Chicago, 11l. 

ELECTRICAL CREDIT ASSOCIATION OF PHILADELPHIA. Sec- 


retary, John W. Crum, 1324 Land Title Building, Philadelphia. 


Pa. 

ELECTRICAL CREDIT ASSOCIATION OF THE PACIFIC COAST. 
Secretary, Albert H. Elliot, Harding Building, San Francisco, 
Cal. 

ELECTRICAL CREDIT SOCIETY OF NEW YORK. 
Franz Neilson. 80 Wall Strect. New York, N. Y. 
ELECTRICAL MANUFACTURERS’ CLUB. Secretary, Walter Cary, 

Westinghouse Lamp Company, New York, N. Y. 

EMPIRE STATE GAS AND ELECTRIC ASSOCIATION. Secretary, 
Charles H. B. Chapin, 29 West Thirty-ninth Street, New York, 
N. Y. 

ENGINEERING SOCIETY OF WISCONSIN. Secretary, W. G. 
Kerchoffer, 32 Vroman Building, Madison, Wis. 

ENGINEERS’ CLUB OF PHILADELPHIA. Secretary, W. P. Tay- 
lor, Philadelphia, Pa. 

ENGINEERS’ SOCIETY OF MILWAUKEE. Secretary, R. H. Pink- 
ley, Plankington House, Milwaukee, Wis. l 

ENGINEERS’ SOCIETY OF WESTERN PENNSYLVANIA. Secre- 
tary, Elmer K. Hiles, 2511 Oliver Building, Pittsburgh, Pa. 

FLORIDA ELECTRIC LIGHT AND POWER ASSOCIATION. 
retary, H. C. Adams, West Palm Beach, Fla. 

FRANKLIN INSTITUTE. Secretary, R. B. Owens, 15 South Sev- 
enth Street. Philadelphia, Pa. 

GEORGIA SECTION NATIONAL ELECTRIC LIGHT ASSOCIA- 
TION. Secretary, Thomas W. Peters, Columbus Railroad Com- 
pany, Columbus, Ga. 

ILLINOIS ELECTRICAL CONTRACTORS’ ASSOCIATION. Secre- 
retary, M. K. Bloomenthal, Chicago. III. 

ILLINOIS INDEPENDENT TELEPHONE ASSOCIATION. Secre- 
tary, C. M. Camp, Henry, Il. 

ILLINOIS STATE ELECTRIC ASSOCIATION. Secretary, H. E. 
Chubbuck, Mayer Building. Peoria, Ill. 

ILLUMINATING CLUB OF ST. PAUL. Secretary, Clovis M. Con- 
verse, 303 North Snelling Avenne, St. Paul, Minn. 

ILLUMINATING ENGINEERING SOCIETY. Secretary, Preston S. 
Millar, Engineering Societies Building, 29 West Thirty-nintn 
Street, New York, N. Y. 

INDEPENDENT ELECTRICAL CONTRACTORS’ ASSOCIATION 
OF GREATER NEW .YORK. Secretary, L. H. Woods, 2355 
Jerome Avenue. New York. N. Y. 

INDEPENDENT TELEPHONE ASSOCIATION OF MISSISSIPPI. 
Secretary and treasurer. J. B. Shannon, New Albany, Miss. 
INDEPENDENT TELEPHONE ASSOCIATION OF TEXAS AND 

; LOUISIANA. Secretary, C. A. Shock, Sherman, Tex. 

INDIANA ELECTRIC LIGHT ASSOCIATION. Secretary, J. V. 
Zartman, Indiananolis, Ind. 

INDIANA ENGINEERING SOCIETY. Secretary, Chas. Brassmann. 
43 Union Trust Building, Indianapolis, Ind. 


Secretary, 


Sec- 
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INDIANA INDEPENDENT TELEPHONE ASSOCIATION. Secre- 
tary, Walter J. Uhl, Logansport, Ind. 

INTERNATIONAL ASSOCIATION OF MUNICIPAL ELECTRI- 
CIANS. Secretary, Clarence R. George, Houston, Tex. 

IOWA ELECTRICAL ASSOCIATION. Secretary, A. W. Zahm, 
Mason City, Iowa. 

IOWA INDEPENDENT TELEPHONE ASSOCIATION. Secretary, 
W. J. Thill, Des Moines, Iowa. 

IOWA STREET AND INTERURBAN RAILWAY ASSOCIATION. 
Secretary, H. E. Weeks, Davenport, Iowa. 

KANSAS GAS, WATER, ELECTRIC LIGHT AND STREET RAIL- 
WAY ASSOCIATION. Secretary, James D. Nicholson, Newton, 
Kans. 

KENTUCKY INDEPENDENT TELEPHONE ASSOCIATION. Sec- 
retary, W. G. Turpin, Henderson, Ky. 

MAINE ELECTRICAL ASSOCIATION. Secretary, F. D. Gordon, 
Lewiston, Me. | 

MAINE INDEPENDENT TELEPHONE ASSOCIATION. Secretary, 
M. E. Crow, Houlton, Me. 

MASSACHUSETTS ELECTRIC LIGHTING ASSOCIATION. Secre- 
tary, M. L. Fahey, 84 State Street, Boston, Mass. 
MASSACHUSETTS STREET RAILWAY ASSOCIATION. 

tary, Charles S. Clark, 70 Kilby Street, Boston, Mass. 

MASTER CAR BUILDERS’ ASSOCIATION. Secretary, J. W. Tay- 
lor, 390 Old Colony Building, Chicago, Ill. 

MICHIGAN ELECTRIC ASSOCIATION. Secretary and treasurer, 
Herbert Silvester, Detroit, Mich. 

MICHIGAN INDEPENDENT TELEPHONE ASSOCIATION. Secre- 
etary, A. A. Burch, Battle Creek, Mich. 

MINNESOTA ELECTRICAL ASSOCIATION. Secretary-treasurer, 
E. T. Street, Northern Heating & Electric Company, St. Paul, 
Minn. 

MISSISSIPPI ELECTRIC ASSOCIATION. Secretary, A. H. Jones, 
McComb, Miss. l 

MISSOURI ELECTRIC, GAS, STREET RAILWAY AND WATER 
WORKS ASSOCIATION. Secretary, N. J. Cunningham, Spring- 
field, Mo. 

MISSOURI INDEPENDENT TELEPHONE ASSOCIATION. Secre- 
tary, George W. Schwerer, Windsor, Mo. 

MUNICIPAL LIGHTING ASSOCIATION OF MASSACHUSETTS. 
Secretary, J. C. Norcross, Reading, Mass. : 
NATIONAL ACADEMY OF SCIENCES. Secretary, Arnold Hague, 

United States Geological Survey, Washington, D. C. 

NATIONAL ARM, PIN AND BRACKET ASSOCIATION. Secretary, 
J. B. Magers, Madison, Ind. 

NATIONAL ASSOCIATION OF COTTON MANUFACTURERS. 
Secretary, C. J. H. Woodbury, Boston, Mass. 

NATIONAL DISTRICT HEATING ASSOCIATION. Secretary, D. L. 
Gaskill, Greenville, O. 

NATIONAL ELECTRIC CREDIT ASSOCIATION. Secretary, Fred- 
eric P. Vose, 1343 Marquette Building, Chicago, Ill. 

NATIONAL ELECTRIC LIGHT ASSOCIATION. Secetary, T. C. 
Martin, 33 West Thirty-ninth Street, New York, N. Y. 

NATIONAL ELECTRICAL CONTRACTORS’ ASSOCIATION OF 
THE UNITED STATES. Secretary, N. H. Morton, 41 Martin 
Building, Utica, N. Y. 

NATIONAL ELECTRICAL INSPECTORS’ ASSOCIATION. Secre- 
tary, T. H. Day, 27 Pine Street, Hartford, Conn 

NATIONAL FIRE PROTECTION ASSOCIATION. Secretary, 
Franklin H. Wentworth, 87 Milk Street, Boston, Mass. 

NATIONAL GAS AND GASOLINE ENGINE TRADES ASSOCIA- 
TION. Secretary, Albert Stritmatter, Cincinnati, O. 

NATIONAL INDEPENDENT TELEPHONE ASSOCIATION. Secre- 
tary, J. B. Ware, McCormick Building, Chicago, Ill. 

NATIONAL ISOLATED PLANT ASSOCIATION. Secretary, E. D. 
Fieux, Wing Manufacturing Company, New York, N. Y. 
NEBRASKA ASSOCIATION OF INDEPENDENT TELEPHONE 
COMPANIES. Secretary, Charles H. Hood, Lincoln, Neb. 
NEBRASKA ELECTRICAL ASSOCIATION. Secretary, S. J. Bell, 

David City, Neb. 

NEW ENGLAND ELECTRICAL CREDIT ASSOCIATION. Secre- 
tary, Alton F. Tupper, 84 State Street, Boston, Mass. 

NEW ENGLAND SECTION, NATIONAL ELECTRIC LIGHT ASSO- 
CIATION. Secretary, Miss O. A. Bursiel, 149 Tremont Street, 
Boston, Mass. . 

NEW ENGLAND STREET RAILWAY CLUB. Secretary, Joha J. 
Lane, 12 Pearl Street, Boston, Mass. 

NEW YORK ELECTRICAL SOCIETY. Secretary, G. H. Guy, Engi- 
neering Societies Building, 29 West Thirty-ninth Street, New 
York, N. Y. 

NEW YORK RAILROAD CLUB. Secretary, H. D. Vote, 95 Liberty 
Street, New York, N. Y. 

NEW YORK STATE INDEPENDENT TELEPHONE ASSOCIA- 
TION. Secretary, R. Max Eaton, Niagara Fails, N. Y. 

NORTH DAKOTA INDEPENDENT TELEPHONE ASSOCIATION. 
Secretary and treasurer, L. C. Kane, Kensal. N. D. 

NORTHWEST ELECTRIC LIGHT AND POWER ASSOCIATION. 
Secretary, N. W. Brockett, Cataract Building, Seattle, Wash. 

OHIO ELECTRIC LIGHT ASSOCIATION. Secretary. D. L. Gas- 
kill, Greenville, O. 

OHIO INDEPENDENT TELEPHONE ASSOCIATION. 
Ralnh Reamer, Columbus, O. 

OHIO SOCIETY OF MECHANICAL, ELECTRICAL AND STEAM 


Secre- 


Secretary, 
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ENGINEERS. Secretary, F. E. Sanborn, Ohio State University, 
Columbus, O. 

OKLAHOMA ELECTRIC LIGHT, RAILWAY AND GAS ASSOCIA- 
TION. Secretary, Galen Crow, Guthrie, Okla. — 

OLD-TIME TELEGRAPHERS’ AND HISTORICAL ASSOCIATION. 
Secretary, Frank J. Sherrer, 195 Broadway, New York, N. Y. 

ORDER OF THE REJUVENATED SONS OF JOVE. Mercury, Eli 
C. Bennett, St. Louis. 

PACIFIC COAST ELECTRIC VEHICLE ASSOCIATION. Secretary, 
A. H. Halloran, 901 Atlas Building, San Francisco, Cal. 

PENNSYLVANIA ELECTRIC ASSOCIATION. Secretary, Walter 
E. Long, 1000 Chestnut Street, Philadelphia, Pa. 

PENNSYLVANIA STATE INDEPENDENT TELEPHONE ASSO- 
CIATION. Secretary, H. E. Bradley, 135 South Second Street, 
Philadelphia, Pa. 

PENNSYLVANIA STATE STREET RAILWAY ASSOCIATION. 
Secretary, Charles H. Smith, Lebanon, Pa. 

PHILADELPHIA ELECTRICAL CONTRACTORS’ ASSOCIATION. 
Secretary, M. G. Sellers, Philadelphia, Pa. 

PIKE’S PEAK POLYTECHNIC SOCIETY. Secretary, E. A. Saw- 
yer, Colorado Springs, Colo. 

PITTSBURGH ELECTRIC BOOSTERS’ CLUB. Recording Watt- 
meter, O. R. Rombach, 919 Liberty Avenue, Pittsburgh, Pa. 

RAILWAY ELECTRIC SUPPLY MANUFACTURERS’ ASSOCIA- 


TION. Secretary, J. Scribner, General Electric Company, Chi- 
cago, Ill. 


RAILWAY SIGNAL ASSOCIATION. Secretary, C. C. Rosenberg, 
Bethlehem, Pa. 


SOCIETY FOR THE PROMOTION OF ENGINEERING EDUCA- 
TION. Secretary, H. H. Norris, Cornell University, Ithaca, 
N. Y 


SOCIETY OF THE UNITED STATES MILITARY TELEGRAPH 
CORPS. Secretary, David H. Bates, 658 Broadway, New York, 
N. Y. 


SOCIETY OF AUTOMOBILE ENGINEERS. Secretary, Alexander 
Churchward, 30 Church Street, New York, N. Y. 

SOCIETY OF WIRELESS TELEGRAPH ENGINEERS. Secretary, 
E. D. Forbes, 96 Franklin Street, South Framingham, Mass. 
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SOUTH DAKOTA ENGINEERING SOCIETY. Secretary, R. G. 
Gulbertson, Mitchell, S. D. 

SOUTH DAKOTA INDEPENDENT TELEPHONE ASSOCIATION. 
Secretary-treasurer, E. R. Buck, Hudson, S. D. 

SOUTHWESTERN ELECTRICAL AND GAS ASSOCIATION. Sec- 
retary, D. G. Fisher, Dallas, Tex. 

STREET RAILWAY ASSOCIATION OF THE STATE OF NEW 
YORK. Secretary, J. H. Pardee, J. G. White & Company, New 
York, N. Y. 

TELEPHONE SOCIETY OF NEW YORK. Secretary, T. H. Law- 
rence, Eighteenth Street and Irving Place, New York, N. Y. 
TEXAS INDEPENDENT TELEPHONE ASSOCIATION. Secretary, 

Leon Spencer, Gainesville, Tex. 

UNDERWRITERS’ NATIONAL ELECTRICAL ASSOCIATION. 
Secretary Electrical Committee, C. M. Goddard. 141 Milk 
Street, Boston, Mass. 

UTAH SOCIETY OF ENGINEERS. Secretary, W. C. Ebaugh, Uni- 
versity of Utah, Salt Lake City, Utah. 

VERMONT AND NEW HAMPSHIRE INDEPENDENT TELE. 
PHONE ASSOCIATION. Secretary-treasurer, E. B. Seeley, St. 
Johnsburg, Vt. 

VERMONT ELECTRICAL ASSOCIATION. Secretary, A. B. Mars- 
den, Manchester, Vt. 


WASHINGTON SOCIETY OF ENGINEERS. John C. Hoyt, 1330 
F Street, Washington, D. C. 


WESTERN ASSOCIATION OF ELECTRICAL INSPECTORS. Sec- 
retary. W. S. Boyd, 76 West Monroe Street, Chicago, IN. 
WESTERN SOCIETY OF ENGINEERS. Secretary, J. H. Warder, 

Monadnock Block, Chicago, Ill. 


WIRELESS INSTITUTE. Secretary, Alfred N Goldsmith, College 
of the City of New York. 

WISCONSIN ELECTRICAL ASSOCIATION. Secretary, George Al- 
lison, Milwaukee Electric Railway & Light Company, Milwau- 
kee, Wis. 

WISCONSIN INDEPENDENT TELEPHONE ASSOCIATION. See 
retary, J. C. Crowley, Jr., Superior, Wis. 

WISCONSIN STATE TELEPHONE ASSOCIATION. 


Secretary, 
Paul J. Weirich, Monroe, Wis. 


RECORD OF ELECTRICAL PATENTS. 


1,007,054. CEILING ROSE AND THE LIKE FOR USE IN ELEC- 
TRIC CIRCUITS. Frederick George Bazell, Coventry, Eng- 
land, assignor to Arthur Crowther, Loxley, Leeds, England. 
Filed Dec. 18, 1909. Consists of a base connected with the 
molding, a body secured thereto and provided with terminal 
connections, and a cap through which the drop cord passes. 

“1,007,058. MECHANICAL MOVEMENT AND ELECTRIC LIGHT 
SOCKET. Tonjes August Carl Both, New York, N. Y.. assignor 
to Ida S. Rosenheim, New York. N. Y. Filed June 2, 1911. 
The key for the socket is actuated by a Z-shaped cam and a 
spring. 

1.007.069. TREATMENT OF IRON OR STEEL TO PREVENT THE 
OXIDATION OR RUSTING THEREOF. Thomas Watts Cos- 
lett, Birmingham. England. Filed Nov. 25, 1910. Consists in 
subjecting the iron as the cathode to the action of a zinc-con- 
taining solution of phosphoric acid through which an electric 
current is passed. 

1.007.122. ADJUSTABLE HOLDER FOR REFLECTORS. George 
Loring, Cleveland, Ohio. Filed June 25, 1908. Combined with 
an electric lamp socket is a member encircling the socket, 
means mounted upon the member for adjustably engaging the 
socket, a second member adjustably mounted upon the first 
member, a reflector, and means mounted upon the second mem- 
ber for adjustably engaging the reflector. ; 

1.007.125. ELECTRIC HEATER. Charles P. Madsen, Chicago, Il., 
assignor to Pelouze Electric Heater Co., Chicago. Ill. Filed 
July 9, 1910. An electric toaster consists of a resistance strip 
wound and supported to lie in a single plane above a heat- 
reflecting and insulating base and directly beneath a food grid. 

1,007,138. INSULATOR BRACKET. Charles I. Peirce. Jr., Pitts- 
burgh, Pa., assignor to Hubbard & Co., Pittsburgh, Pa. Filed 
Oct. 26, 1910. A vertical iron plate with holes for attachment 
to the wall has a corrugated rib to which iron insulator brack- 
ets may be riveted. 

1.007.151. ELECTRODE. Eben C. Speiden, Niagara Falls, N. Y., 
assignor to International Acheson Graphite Co.. Niagara Falls, 
N. Y. Filed May 17, 1910. A hollow box-like electrode has its 
four sides made of board-like, overlapping, conducting slabs 
intermeshed at the ends. 

1,007,177. TIME-CONTROLLED ELECTRIC FIRING MACHINE. 
Harry L. Bevans and Hugh D. Bevans, Mulberry, Kan. Filed 
May 12, 1910. Each of two charge-firing mechanisms com- 
prises a switch and a starting magnet connected to a firing 
circuit so that the second mechanisin is operated at a prede- 
termined time interval after the first mechanism. 


1.007.178. PRESSURE-RATIO ALARM. Asa White Kenney Bil- 


Issued (United States Patent Office) October 31, 1911. 


lings, Habana, Cuba. Filed July 21, 1909. Combined with 
controlling means responsive to the ratio of two varying differ- 
ences of pressure is a circuit-closer operable at certain prede- 
termined conditions of the controlling means and electric 
alarms operable by the circuit-closer. 

1,007,186. ELECTRIC REGULATION. John L. Creveling. New 
York, N. Y., assignor to Safety Car Heating & Lighting Co. 
Filed June 21, 1911. An electric car-lighting system compris- 
ing a generator, storage battery, lamp-circuit regulator and 
generator regulator, has the two regulators interconnected so 
as to secure proper voltage regulation. 


1,007,192. MAGNBTIC CONTROL SYSTEM FOR RAILWAYS. 
Austen H. Fox, New York, and Arnold W. Lenderoth, Staple- 
ton, N. Y. Filed May 22, 1909. Includes a series of differen- 
tiated armatures on the roadway, and means including a mov- 
able magnet whose posture on the vehicle is affected differently 


by the several armatures, for giving an indication when certain 
predetermined speeds are exceeded. 


1,007,196. MEANS FOR REVERSING EXPLOSION MOTORS. Ole 
Gravdahl, Christiania. Norway, assignor to Herman Levanger. 
Christiania. Norway. Filed Aug. 17, 1910. Mounted on the 
engine shaft is a contact in an auxiliary ignition circuit that 
is engaged by another contact when the speed of the shaft de- 
creases below a certain value. 

1,007,211. ELECTRIC ARC LAMP. Max Kirting, Leutzsch, near 
Leipzig, Germany. assignor to Kérting & Mathiesen. Aktleuge 
sellschaft, Leutzsch. Germany. Filed Nov. 22, 1909. Includes 
an impedance adapted to replace the electrodes, an electro 
magnetic switch for connecting the impedance in circuit. and 
a winding for the switch connected in shunt to the electrode 


circuit and having its circuit in inductive relation with respect 
to the impedance. 


1,007,221. TRAIN GENERATOR AND DRIVING MECHANISM 
THEREFOR. William M. McDougall, East Orange, N. J. Filed 
June 10, 1910. The driving mechanism for an axledriven elec- 
tric generator comprises a Cardan shaft positively driven from 
the axle. a gear box on the truck, a generator on the car body. 
a flexible shaft arranged to drive the generator. and inter- 


meshing gears in the box respectively joined to the Cardar 
shaft and flexible shaft. 


1,007,232. ATTACHMENT FOR PIANOS OR THE LIKE. Albert 
D. Palmer, Pittsburgh, Pa., assignor to John Gernert, Pitts- 
burgh, Pa. 


Original applicaticn filed May 14, 1909. Divided 
and this application filed Jan. 16, 1911. An electric circult is 
closed by the pedal and through an electromagnet operates 4 
drumstick on a bass drum auxiliary to the piano. 


November 11, 1911 


1,007,235. SIGNALING DEVICE. Francis J. Poinan, Rochester, 
N. Y., assignor of one-half to Franklin Decker and one-fourth 
to Josiah B. Brewer, Rochester, N. Y. Filed Apr. 19, 1910. 
An oil or gas lamp for a vehicle has a thermostatic circuit- 
closer in the top of its casing which, when the lamp goes out, 
closes a battery circuit. including a small auxiliary electric 
lamp on the inner back wall of the casing. 

1,007,248. ELECTRIC SIGNAL. Edward Seget, Warsaw, Russia. 
Filed June 8, 1909. A railway signal includes a double-arm 
lever operating the semaphore and in turn controlled by an 
electromagnetic mechanism. 

1,007,265. METHOD OF AND MECHANISM FOR PRODUCING 
MUSICAL SOUNDS. George Breed. Philadelphia, Pa., assignor 
to Lyrachord Co., New York, N. Y. Filed Sept. 23, 1909. Con- 
sists in electromagnetically actuating vibratory sonorous mem- 
bers and pulsating the respective exciting currents by forced 
vibrations induced by the vibrations of the sonorous members 
and having a required phase-relation to the respective magnetic 
impulses. 

1,007,284. ILLUMINATING DEVICE. Allan J. Horner, Cleveland, 
Ohio. Filed Dec. 3, 1910. An inclosure contains an electric 
lamp, a battery, a metallic plate and push button for closing 
the lamp circuit. 

1,007,291. CONTINUOUS ELECTRIC SWITCH. Frederick M. G. 
Johnson, Montreal, Quebec, Canada. Filed Dec. 26, 1908. A 
flush wall switch of the push-button type comprises a pair of 
spring contact fingers, a reciprocating member with a similar 
pair of spring fingers and a loose contact-making roll adapted 
to be engaged by one or the other pair of spring fingers. 
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1,007,122.—ADJUSTABLE REFLECTOR 
HOLDER. 


1,007.295. GAS AND ELECTRIC LIGHT FIXTURE. Rudolph T. 
Kachel, Cleveland, Ohio. Filed Jan. 27, 1911. At the lower 
end of the tubular stem is a clamp for rigidly fixing a radially 
extending arm. 

1,007,344. TELEPHONE-SYSTEM SIGNALING APPARATUS. John 
Erickson, Chicago, Ill., assignor to Automatic Electric Co., 
Chicago, Ill. Filed Feb. 5, 1910. Includes a line relay, a line 
lamp signal controlled thereby, means for energizing the relay 
over the line, and mechanical means for locking the relay in 
energized position. 

1,007,359. CASING FOR LAMP SOCKETS. Charles J. Klein, Mil- 
waukee, Wis., assignor to Cutler-Hammer Manufacturing Co., 
Milwaukee, Wis. Filed Dec. 7, 1908. The casing comprises two 
parts, means being furnished for fastening the parts together, 
and for releasing the catch holding them in position. 

1,007,364. SOCKET FOR INCANDESCENT ELECTRIC LAMPS. 
Julius K. Lux, Jersey City, N. J.. assignor to Pass & Seymour. 
Inc.. Solvay, N. Y. Filed Mar. 25, 1909. The enclosing cap and 
Shell have a number of engaging parts, so that the shell may 
be attached and secuged in any one of a number of positions. 

1,007,373. BRACKET TELEPHONE. William C. Moeller, Doon, 
Iowa. Filed Dec. 2, 1909. A cylindrical case in the tubular 
Standard member contains the contact arm actuated by the 
receiver lever. The telephone is affixed io a lazy-tongs lever 
which swings on a bracket. 


1,007,386. AUTOMATIC SWITCH. John L. Polk, Troy, N. Y. Filed 
Sept. 2, 1910. Combines a circuit to be opened, a circuit to 
be closed, means including a movable member for opening the 
first circuit and closing the second circuit, actuating mechanism ° 
for shifting the position of the member, a handle carried by the 
movable member and connected with the actuating mechanism 
for disengaging the movable member from the actuating mech- 
anism. 

1,007,387. AUTOMATIC SIGNAL DEVICE. Frank Porto, Balti- 
more, Md. Filed Apr. 27, 19.0. Comprises a plurality of con- 
ductors divided into blocks, bridges including magnets con- 
necting two of these conductors in every block, bridges con- 
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1,007,291.—PUSH-BUTTON WALL SWITCH. 
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trolled by the magnets connecting conductors in adjacent blocks. 
Another set of bridges, including magnets, connects the con- 
ductors in adjacent blocks, recording means in a station being 
controlled by the last-mentioned magnets. 

1,00:,388. ELECTROLYTIC METHOD OF REFINING IRON. Alex- 
ander S. Ramage, Buffalo, N. Y. Filed Mar. 7, 1911. Consists 
in electrolytically dissolving impure iron in an acid ferric liquor, 
and then electrolyzing the resulting ferrous liquor in a cell 
provided with a diaphragm and insoluble anodes. In this way 
a cathodic deposit of iron of high purity is obtained. 

1,007,402. MOTOR-CONTROLLING DEVICE. Lewis L. Tatum, 
Milwaukee, Wis. Filed Feb. 11, 1910. A pivoted resistance- 
controlling element is moved by an operating element, also 

ePivoted. The connection between the two elements may be 
broken by an electromagnet which actuates a catch, or it may 
be broken independent of the electromagnet. 

1,007,404. PORTABLE ELECTRIC LAMP. Edgar M. Tyler, De- 
troit, Mich., assignor of one-half to Richard J. Welsh, Kala- 
mazoo, Mich. Filed June 5, 1911 A casing of sufficient size 
to hold the lamp is provided with a base to which is fitted a 
lamp socket. The base is reversible so that the lamp may be 
used either inside the tube or outside it. 

1,007,419. PLURAL LAMP SOCKET. Reuben B. Benjamin, Chi- 
cago, Ill., assignor to Benjamin Electric Manufacturing Co., 
Chicago, Ill. Filed July 27, 1906. Comprises a hollow metallic 
base provided with a coating of fictile material, lamp-engaging 
contacts, binding terminal pieces electrically connected with 
the contacts, and means extending through the base for secur- 
ing the terminal pieces to the base. 

1,007,420. OUTLET BOX. Reuben B. Benjamin, Chicago, Ill., as- 
signor to Benjamin Electric Manufacturing Co., Chicago, Ill. 
Filed July 19, 1907. Combines a casing, a cover, a lamp recep- 
tacle supported in the casing, and a globe support clamped to 
the casing with the cover. 

1,007,435. HEADLIGHT. Robert M. Dooley, Rockland, Tex. Filed 
Jan. 27, 1910. The electrodes are supported by a tubular ver- 
tical stand which also holds a reflector. The solenoid for 
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1,007,420.—OUTLET BOX. 


feeding the upper carbon is located inside the tubular stand 
and operates through a lever and ring clutch. 

1,007,438. TROLLEY-POLE SUPPORT. Andrew Feja, St. Louis. 
Mo. Filed July 2, 1910. A spring-controlled rocker bar mounted 
on a pivoted plate carries the trolley pole. 

1,007,441. ELECTRIC HEATER AND PROCESS OF CONSTRUCT- 
ING THE SAME. William S. Hadaway, Jr., East Orange. N. J.. 
assignor to Westinghouse Electric & Manufacturing Co. Filed 
Mar. 15, 1909. Shéets of absorbent material, preferably asbes- 
tos, are soaked in japan and then baked. The sheets are re- 
coated, the resistance wire put in place between them. and the 
whole baked under pressure. A covering of sheet metal is 
finally applied and the whole coated with japan. 

1,007,446.. ELECTRIC HEATER. Allan F. Jacobson, New York, 
N. Y. Filed Aug. 6, 1910. Comprises a semi-cylindrical shell. 
parallel resistance coils extending longitudinally within the 
shel] and a series of insulated lugs secured within the shell for 
suspending the shell in operable position. 

1,007.456. CONTROLLER FOR ELECTRIC MOTORS. Frederick 
W. Lacey, Bournemouth, England, assignor to Westinghouse 
Electric & Manufacturing Co. Filed Mar. 2, 1910. Is pro- 
vided with mechanism independent of the main drum for lock- 
ing the reverser drum in its off position and for preventing 
the reverser drum handle from being returned-to the off posi- 
tion and removed except when said drum is in the off position. 

1,007,457. COIL SUPPORT FOR DYNAMO ELECTRIC MACHIN- 
ERY. Benjamin G. Lamme. Pittsburgh, Pa., assignor to West- 
inghouse Electric & Manufacturing Co. Filed Apr. 13, 1905. 
The combination with a core, a frame and a winding. portions 
of which are located in a plurality of slots in the core. of a 
plurality of bracing supports each of which fits between end 
portions of the winding that occupy different planes and against 
the outer members of the end portions. 

1,007.466. SPARK PLUG. Harry Ellsworth Maher, Devils Lake, 
N. D. Filed Feb. 18, 1911. One electrode is made in oblong 
form to provide a plurality of spark points. soe 

1,007,469. COMMUTATOR FOR DYNAMO-ELECTRIC MACHINES. 
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1,007,482. 


1,007,506. 
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Frederick S. Martin, Edgewood Park, Pa., assignor to Westing- 
house Electric & Manufacturing Co. Filed Oct. 18, 1909. ‘The 
bars are held in place by two sets of V-shaped concentric super- 
posed clamping rings which are independently adjustable, the 
inner rings of the set tending to draw the bars together and 
the outer to force them radially outward. 

1,007,480. ALTERNATING-ELECTRIC-CURRENT-DISTRIBUTION 
SYSTEM. Gilbert North and John Sedgwick Peck, Manches- 
ter, England, assignors to Westinghouse Electric & Manufac- 
turing Co. Filed Apr. 12. 1909. Has main and auxillary trans- 
formers, a switch for controlling the connection of one of the 
transformers, a relay comprising contact terminals for govern- 
ing the operation of the switch, circuits which include contact 


terminals of the switch, and a single actuating coil in the main 
uistributing circuit. 


ALTERNATING-CURRENT-TRANSFORMER SYSTEM. 
John Sedgwick Peck, Manchester, England, assignor to Westing- 
house Electric & Manufacturing Co. Filed Oct. 7. 1909. The 
combination with a main transformer, an auxiliary trans- 
former, and a switch for automatically short-circuiting the 
auxiliary transformer, of an indicating device connected across 
the terminals of the main transformer winding, and a switch 
in the circuit of the indicating device that is closed when the 


automatic switch for the auxiliary transformer is in its open 
position, and vice versa. 


COIL SUPPORT FOR DYNAMO ELECTRIC MA- 
CHINES. Egbert M. Tingley, Pittsburgh, Pa., assignor to West- 
inghouse Electric & Manufacturing Co. Filed Feb. 20, 1906. 
Renewed Dec. 21, 1906. A core supported on a stationary frame 
is provided with a number of slots in which the winding is 
partially located. A coil support for the winding comprises a 
base strip having end and intermediate projections. Means are 
provided for attaching the strip to the frame, a cap being re- 
movably attached to the outer extremities of the projections. 


| 
; 
! 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


Vol. 59—No. 20 


1,007,568. VAULT. William H. Hollar, Philadelphia, Pa. Filed 
Mar. 3, 1911. A metal door is made so that it fits in place 
tightly at normal temperatures. Heating coils are arranged 
around the periphery of the door so that when current is turned © 
on the door expands and becomes very tightly set in place. 
Refrigerating coils are in the door so that the door may be 
cooled, when the metal will contract to such an extent as to 
allow the opening of the vault. 

1,007,574. HOT-BEARING ALARM. Raymond L. Jobson, Kinston, 
N. C. Filed May 13, 1910. A tube of mercury is placed in cir- 
cuit with a bell and battery, one contact being the mercury and 
the other a fixed metal electrode. When the mercury expands 
the circuit is closed and an alarm sounded. : 

1,007,575. TELEPHONE SYSTEM. Henry F. Joeckel, Camp Point, 
i. Filed Mar. 16, 1911. A normal ground branch at each 
station contains an annuneciator, the branches being divided 
upon both sides of the metallic circuit so as to balance the 
metallic circuit. At each substation is a magneto with means 
to connect it to ground from either side of the metallic circuit 
and to signal any station upon their respective sides by a sig- 
naling code, or to bridge the magneto into the metallic circuit, 
or to normally cut the magneto out of circuit. 

1,007,617. COIL SUPPORT FOR DYNAMO ELECTRIC MACHIN- 
ERY. Egbert M. Tingley, Pittsburgh, Pa., assignor to Westing- 
house Electric & Manufacturing Co. Filed Apr. 10, 1905. The 
coils, which exttend beyond the core slots of a dynamo-electric 
machine, are supported by a series of insulating blocks held in 
place by brackets. 

REISSUES. 


13,301. PULL SOCKET FOR ELECTRIC SWITCHES. Frederic 
Barr, New York, N. Y. Filed June 29, 1913. Original No. 
958,988, dated May 24, 1910. Has one or more stationary switch 
contacts and a rotatable switch member consisting of a contin- 
uous ring and spring contact arms integral therewith cut from 


metal outside and reflexed beneath the ring and connected to 
it by kent portions. 


13,305. MEANS FOR AUTOMATICALLY ARRESTING TALKING 
MACHINES. Arthur E. Spencer, San Francisco, and Frank C. 
Thomas, Mill Valley, Cal. Filed Aug. 17, 1911. Original No. 
998,807, dated July 25, 1911. A brake for bearing on the edge 
of the record is controlled by an electromagnet whose circuit 
is closed when the needle approaches the end of the grocve. 

PATENTS THAT HAVE EXPIRED. 
Following is a list of the electrical patents (issued by the 

United States Patent Office) that expired November 6, 1911: 


528,529. PLUG FOR ESTABLISHING ELECTRICAL CONNEC- 
TIONS. Charles W. Brown, Montreal, Can. 

528,547. ELECTRICALLY-OPERATED ELEVATOR. Elias Mar- 
shall, Boston, Mass. 


528,564, ELECTRICAL RETOUCHER. Charles M. Savage, War- 
ren, Pa. 

528,566. COMBINED MUNICIPAL TELEGRAPH AND TELE. 
PHONE SYSTEM. Harry M. Seitzinger, Wilkes-Barre, Pa. 
528,589, ELECTRIC BURGLAR-ALARM. Wilmot A. Brownell, 
Boston, Mass. 


528,591. TELEGRAPHIC AND TELEPHONIC EXCHANGE SYS- 


1,007,435. HEADLIGHT. 


1,007,013. ELECTRIC PROCESS FOR DRYING TIMBER. Alfred 

Upton Alcock, Perth, Western Australia, Australia. Filed Nov. 

i 4, 1910. Liquid electrodes, into which the circuit terminals 
are immersed, are applied at the ends of the timber. 

1,007,544. POLICE SIGNAL SYSTEM. Alfred K. Dement, Pitts- 

| burgh, Pa.. assignor to United States Police & Fire Signal Co., 

Pittsburgh, Pa. Filed Oct. 12, 1910. Comprises a call box hav- 

ing a grounded signal. normally open circuited, a two-wire cir- 

' cuit leading from a central station to the box, a source of direct 

current at the central station, a source of alternating current 

also at the central station, a switch for connecting either of 

the sources with the two-wire circuit, a relay device at the call 

box having a circuit which is responsive to alternating current 

but irresponsive to direct current, means controlled by the 

relay device for closing the circuit of the signal. and a third 
wire leading from the central station to the signal. 

1,007,545. SIGNAL SYSTEM. Alfred K. Dement, Pittsburgh, Pa., 

assignor to United States Police & Fire Signal Co., Pittsburgh. 

' Pa. Filed Mar. 17, 1911. Has a two-wire metallic circuit. the 

wires of which have a normally open ground connection at the 


528,740. SECONDARY BATTERY. Elias M. Poston, Springfeld. 
distant end of the system. Means are provided for normally Ohio. 
supplying current to the wires, and for abnormally energizing 


528,778. ELECTRICAL TRANSFORMERS. Rudolph M Hunter, 
the wires to close the open ground connections whereby they Philadelphia, Pa. 
may be used as separate grounded circuits. 528.788. BOND FOR FLECTRIC RAILWAYS. Henry B. Nichols 

1,007,562. BRUSH HOLDER FOR DYNAMO ELECTRIC MA- and Frederick H. Lincoln, Philadelphia, Pa. 

CHINES. Frederic C. Hanker, Wilkinsburg, Pa., assignor to 528,870. APPARATUS FOR MEASURING ELECTRICITY. Wil- 
Westinghouse Electric & Manufacturing Co., East Pittsburgh, liam Friese-Greene, London, England. 
Pa. Filed Oct. 7, 1908. Has a pair of brush guides, the central 528.81. ELECTRIC LEAK ALARM. Charles C. Kahne, Andrew 
planes of which are paralleled to each other, and are inclined A. Adkins. Winfield S. Pierce, John E. Martin and George F. 
with reference to the adjacent commutator surfaces. A pair of Kahne, Ashland, Ky 
contact brushes are mounted in the guides with means for forc- 528,898. RAILWAY ELECTRIC SWITCH 
ing the brushes in opposite directions against the surfaces of the Joseph H. Ash. Newark Ny ; 
commutator. ON. J. 


528,900. ELECTRIC SWITCH. Frank G. Bolles. Washington, D. C. 


TEM. Wallace Childs. Fort Smith, Ark. 

528,592. TELEPHONY. Frank R. Colvin, New York, N. Y. 

528,608. UTILIZING ELECTRIC MOTORS FOR OPERATING MA- 
CHINERY. Ernest Richter, Berlin, Germany. 

528,615. SWITCH-OPERATING MECHANISM FOR HOISTING 
MACHINERY. Alton J. Shaw, Muskegon, Mich. 

528,616. CRANE. Alton J. Shaw, Muskegon, Mich. 

528,618 and 528.619. HOISTING MACHINERY. Alton J. Shaw. 
Muskegon, Mich. 

528,620. ELECTRIC HOISTING MACHINERY. Alton J. Shaw. 
Muskegon, Mich. 

528,621. HOISTING MACHINERY. Alton J. Shaw, Muskegon, 
Mich. 


528,642. ELECTRIC-ARC LAMP. Alfred H. Moses, Jr., New York. 
N. Y. 


528,647 and 528,648. STORAGE BATTERY. Charles J. Reed, Phil- 
adelphia, Pa. 


528,672. CIRCUIT CLOSER. Henry J. Hovey, Oak Park, M. 


528,678. ELECTRIC ALARM CLOCK. Michael McDonnell, New 
Redford, Mass. 


528,684. ELECTRIC-ARC LAMP. Charles E. Ongley, New York. 
N. Y 
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“MADE IN ROCKFORD.” 


In the issue of November 4 we described an ingenious 
scheme whieh the Rockford (NL) Eleetrie Company has 
adopted for the utilization of its show window, In the 
present issue we reproduce additional photographs, further 
illustrating this commendable scheme. The plan in effect is 
to invite the various manufacturers of Rockford, using 
central-station power, to utilize the Electric Company’s 
window for the display of its product, each customer being 
alloted the use of the window for a period of one week. 
Frequently, too, prospective customers have participated. 

As to results—they are manifold. First, interest in cen- 
tral-station service is aroused. Citizens of Rockford, many 
of whom are seen to pass the window each week to view the 
new display, are accorded an excellent opportunity of learn- 
ing of the varied industries to which electric power is ap- 
plicable. Secondly, manufacturers not availing themselves 
ot central-station service are shown, in a striking manner, 
the extent of the company’s power consumers. In numer- 
ous cases such a list has been the means of securing a cus. 
tomer after all other arguinents failed—especially if the 
name of a competitor is contained in the list. Among the 
less important results may be mentioned the direct adver- 
tisng which the manufacturer obtains through displaying 
lis goods. It might be added that a majority of the indus- 
trial plants are located some distance from the business 
district of the city, where it would not be feasible to main- 
tain show windows of their own. 

The Rockford Electric Company studies the lighting 
requirements of each individual display and illuminates the 
window each week so as to show the particular product 


exhibited to the best advantage. <A sign calling attention 


to the lighting 1s placed in a conspicuous location in the 
window. Another benefit is therefore apparent, the retail 
merehants of the town being afforded an actual demonstra- 
tion of proper window lighting. Altogether the scheme is 
a commendable one and worthy of consideration by all 
central stations so fixed, as regards display space, as to 
make the plan feasible. In many towns there are not 
cnough manufacturers using central-station power to con- 
tinue the displays for a sufficiently long period, but in such 
cases it would be advisable to alternate between manufac- 


turers’ displays and exhibits of electrical appliances, ete. 


a ee a 


——— st a 
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RAILROAD YARD LIGHTING. 

In view of the continuous service required from all utili- 
ties involved in the operation of railroad yards adjacent to 
important freight and passenger terminals, it is time that 
central stations became more generally aroused to the value 
of this class of electric-lighting business. For many years the 
oil lantern has reigned—and dripped—supreme in this field. 
So far as we are aware, no systematic classification of the 
cost of switch, signal, bridge, track, crane and platform light- 
ing has ever been prepared for central-station reference, and 
perhaps the reason for this is the very limited extent to which 
electricity is being utilized in this class of work. Neverthe- 
less, the increasing use of electric motors in the operation of 
track switches and freight-handling cranes at railroad termi- 
nals, as well as in the movement of signals controlled by trains 
operating on short block sections and by operators in towers, 
is rapidly extending the sphere of electricity, and there is 
little question that some advanced lighting methods will in 
the near future be applied to yard service. 

A beginning has already been made in connection with 
the operation of electric cranes in transferring high-class 
freight from trains to shipping platforms, and from thence 
to teams or automobile trucks for local transportation. As 
the capacity of a terminal yard tends to become utilized to 
the limit in all growing centers of population, night work be- 
comes inevitable, and there is no room to question that the 
installation of electric reflector lamps, either on the crane 
structure or in proper fixed relation to the platforms and 
tracks, is an important factor in enabling the terminal or- 
ganization to obtain the maximum use of its facilities. From 
every point of view, speed and accuracy of loading and un- 
loading are important. It is surprising how much the work 
can be accelerated by the installation of a couple of lamp 
clusters with downward reflectors attached to the under side 
of the crane body and covering the entire lateral travel of the 
hook. It is obviously a problem of the utmost simplicity to 
wire a yard crane for reflector lighting, since the supply of 
current to the cab can be tapped and switched with the great- 
est convenience, and at a nominal cost all out of proportion 
to the benefits gained. 

Less has been accomplished in the lighting of switch tar- 
gets and signals by electricity, but the field is a most attrac- 
tive one. The distances of transmission are on the whole 
short, and the amount of current required at individual tar- 
gets is small enough to permit the use of an inexpensive wir- 
ing layout. The jarring occurring in the operation of switch 
and signal mechanisms makes it desirable to adapt to this 
serviee incandescent lamps having short, thick filaments of 
rugged character. Tt is too early to state what may be done 
with low-voltage tungsten lamps in this field, but 1t is desir- 
able that experimental data be accumulated, so that any 
economies of energy consumption may be utilized. On the 


other hand, if trial installations show that dependence for the 
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present must be had upon the carbon filament, the moderate 
candlepower required in most cases will doubtless enable elec- 
tricity to be employed in successful competition with the pres- 
ent filthy equipment for switch and signal illumination. It 
will be a great gain to cut the labor cost to a merely nominal 
figure through the elimination of oil lamps, and the decreased 


amount of maintenance around tracks and switches means re- 


duced accidents to the personnel. Certainly the steadiness 


of electric lighting, its flexibility, instant readiness when dark- 
ness falls, ease of remote control and variable range of 
candle-power to meet specific conditions, combined with 
its increased cleanliness and independence of labor require- 


ments, go far to justify its exploitation by companies try- 
ing to extend their long-hour service. 


THE MAGNETIC PROPERTIES OF IRON AT HIGH 
FREQUENCIES. 

The paper presented last week before the American ln- 
stitute of Electrical Engineers by Mr. E. F. Alexanderson 
has brought the question of the behavior of iron at high 
frequencies to the fore. While no new features have been 
brought out by the experiments described, they are very 
interesting and important in providing a set of data cover- 
ing the entire range of frequencies from the lowest up to 
200,000 cycles per second. Heretofore no such satisfac- 
tory means for providing a steady current of high fre- 
quency has existed as is furnished by a generator. A gen- 
erator capable of running at 20,000 revolutions per minute 
and of giving a frequency of 100,000 cycles was designed 
by Mr. Alexanderson over two years ago, and units of this 
type have been used in experimental work by Mr. Fessen- 
den and Major Squier. This design has now been modi- 
fied so as to yield 200,000 cycles at the same speed of rota- 
tion, an accomplishment of great credit and one which will 
no doubt be eagerly welcomed by the workers in the field 
of wireless telegraphy and telephony. | 

When any conductor is subjected to alternating mag- 
netic flux, eddy currents are induced in it, their phase be- 
ing roughly in opposition to that of a magnetizing current 
which would produce the flux. Their effect is consequently 
to diminish the flux produced by a given magnetizing cur- 
rent, to which they are in general parallel. If either a 
straight or toroidal solenoid be used to carry the magnetiz- 
ing current, the magnetic flux is parallel to its axis, while 
the eddy currents are parallel to the convolutions of the 
solenoid, insofar as the electrical conductivity of the core 
permits. The eddy currents thus constitute a system sim- 
ilar to the currents in the solenoid. Such currents produce 
a magnetic field inside the solenoid, but none outside. 
Hence that part of the conductor in the center of the 
solenoid experiences an effect from all the elements of the 
eddy currents, while that part near the surface is affected 
only by the eddy currents at the periphery; hence the total 
magnetizing field is weakest at the center and strongest at 
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the surface. A skin effect is thus evidenced in the con- 
duction of alternating magnetic flux similar to that ob- 
served in the conduction of alternating currents. It oc- 
curs in all conductors, but is more prominent in ferromag- 
netic bodies because the flux-densities there obtained are 
so much greater than in other conductors. 

With the thickness of lamination common in engineer- 
ing practice, the skin effect becomes appreciable at fre- 
quencies between 100 and 200 cycles. With increasing fre- 
quency the effect becomes more and more marked, since 
the eddy currents are proportional to the frequency. The 
skin effect may be shown to be proportional to the square 
root of the frequency. Dr. Steinmetz has computed that 
it would be necessary, however, to raise the frequency to 
about a thousand million cycles in order that the skin ef- 
fect shall result in such a slight penetration of the flux that 
an iron core would be equivalent to an air core. A result 
of the skin effect is to decrease the total flux for the same 


external magnetizing field, and hence to decrease the ap- .- 


parent permeability. This led early experimenters to be- 
lieve that the permeability was less at high frequencies 
than at low ones. Moreover, with alternating currents, the 
permeability cannot be directly computed from values of 
effective current and voltage, since the wave forms of the 
two are necessarily different, and the permeability corre- 
sponding to the maximum flux-density in the cycle depends 
upon the maximum value of the magnetizing current. The 
average value of the permeability throughout a cycle has 
little significance. By restricting either current or volt- 
age to a sine wave, the determination of one of these quan. 
tities (maximum magnetizing current and maximum flux- 
density) is made easy, and at the same time the other is 
made difficult. In addition, the skin effect must be con- 
sidered. The more nearly errors have been eliminated in 
the work, the more nearly constant have observers found 
the permeability to be, as the frequency is increased. 

In Mr. Alexanderson’s work the current was made as 
nearly sinusoidal as possible, thus making the relation be- 
_ tween effective voltage and maximum flux-density inde- 
terminate. The error thus introduced, however, is prob- 
ably no greater than other errors involved in the determina- 
tion. The results are to be regarded on the whole as qualita- 
tive rather than quantitative. The apparent permeability 
is found to be only one-twelfth as great at high frequencies 
as at low frequencies, and this is to be attributed, at least 
In part, to the skin effect. A computation of the skin effect 
does not agree very well, however, with the value found 
from the experimental data on the assumption of constant 
permeability. These experiments, therefore, cannot be in- 
terpreted as demonstrating that the permeability of iron 
is not altered at high frequencies. They do, however, in- 
dicate that it is of the same order of magnitude, and Mr. 
Alexanderson seems to be right in his claim that it would 
be better to use iron in transformers for high frequencies. 
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ELECTRIC RANGES IN SCHOOLS. 

Electric cooking is destined to become an important fac- 
tor in central-station new-business affairs, even if it is not 
already accorded a position of prominence. In fact it is 
claimed by many that the perfection of an electric range 
that will permit of the economical use of current, making the 
cost somewhat commensurate with gas cooking, will prac- 
tically establish a new era in the central-station industry. 
While this statement may appear to be a broad one, it is 
apparent even to the most conservative, that tremendous 
possibilities lie in this field. 

The manufacturers are certainly doing their part and it 
is therefore incumbent on central stations to do theirs. The 
present high first cost of the electric range is due principally 
to the limited demand. Increase the demand and the cost 
will be correspondingly lowered. There are several excellent 
ways of introducing the electric range, a few of which have 
been commented upon in these columns. 

The ‘‘domestic-science’’ school offers an opportunity 
which exists in many towns, but which has been neglected 
to far too great an extent. Both public and private schools 
consider cost as secondary to the desirability of providing 
the student with the most efficient and modern tools avail- 
able, and it should only be necessary to demonstrate the 
advantages of electric cooking to find a ready reception for 
it. If the central station already has other electrical appli- 
ances in the local schools, the introduction of the electric 
range need not be difficult; if not, a double incentive is of- 
fered, as the satisfaction given by the use of the-electric 
range would act as an opening wedge for other appli- 
ances. 

The advantages of electric cooking have been well stated 
in a recent public letter by J. A. Fleming, the well known 
London professor. He says: ‘‘In my own kitchen electric 
cooking is conducted at 210 volts. With a proper selection 
of apparatus, it is possible now to conduct by electric heating, 
with no greater intelligence than is necessary to manage a 
gas or coal range, the ordinary every-day cooking for a 
family, and at not very different cost, but with immensely 
greater comfort and diminished labor. It is not merely 
a question of cost of electric supply per unit versus gas 
per thousand feet, but of the quality of the result, less waste, 
and the numerous Indirect advantages, particularly in the 
far greater cleanliness due to freedom from the soot, smoke, 
odor and vitiated atmosphere inseparable from heating by 
coal or gas. A very little experience will convert the user 
into‘an enthusiastic advocate of electric cooking.’’ 

Aside from the wide publicity which would follow the 
adoption of electric cooking by schools, the fact that every 
student is becoming familiar with the conveniences of the 
electric range and becoming accustomed to using it would 
be sufficient to even warrant the central-station company in 
presenting the school with the range if this became neces- 


sary. 
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Public Service Company of Northern 
Illinois Takes Over Insull Properties 
Near Chicago. 

On November 11 there was organized 
the Public Service Company of North- 
ern Illinois. The new corporation has 
merged and taken over the properties 
of the following companies: North 
Shore Electrice Company, Chicago Sub- 
urban Light & Power Company, Econ- 
omy Light & Power Company, Illinois 
Valley Gas & Electric Company, Kank- 
akee Gas & Electric Company. These 
properties include the public utilities 
in a stretch of about 100 miles in north- 
eastern Illinois tributary to Chicago 
and extending from the Wisconsin state 
line to a point southwest of Streator, 
Ill. The consolidated companies con- 
stitute the group of public-service com- 
panies outside the city of Chicago that 
for some time have been controlled by 
Samuel Insull and his associates in the 
Commonwealth Edison Company. They 
are now brought into one compact or- 
ganization. 

The business of the new company 
embraces electric light and power, gas, 
water, heating utilities, and a small 
street railway. It has steam generating 
power plants at Evanston, Waukegan, 
Oak Park, Maywood, Blue Island, Jol- 
iet, Kankakee, Streator, Lacon, Henry, 
Grand Ridge and Cornell, and water- 
power plants at Joliet, Kankakee and 
Wilmington. The company has gas 
plants at Kankakee, Streator, Ottawa, 
and Morris; water works at La Grange, 
Harvey, and Oak Park; heating plants 
at Oak Park, Evanston and Waukegan. 
and the local street railway at Streator. 
The company operates in over 100 dif- 
ferent towns and serves a population of 
about 366,000 people. It is estimated 
the business for the coming year will 
exceed $3,500,000. 

The capital stock of the constituent 
companies is as follows: 


Capital Stock. 
North Shore Electric Company 


aioe athe $ 5,000,000 
Chicago Suburban Light & Power 
COMPAN- siaren erie date. ere 2,300,000 
Economy Light & Power Company.... 3,000,000 
Ilinois Valley Gas & Electric Coni- 
any: 
Préferred oyxae i tet eweviod Ola Reread THS,000 
Como e Sed hs oes eae ECON Se oes 3.250, 000 
Kankakee Gas & Electric Company.. 1,000,000 


Total Capital Stock 

All the shares of stock of the old 
companies, held by 748 shareholders, 
were voted in favor of the consolida- 
tion. These stockholders receive from 
the new company $763,000) of six-per- 
cent preferred stock and $9,062,500 of 
common stock, making a total stock is- 
gue of $9,825,500 to take up the $15.- 
313.000 eapital stock issued by the old 


ae er area ATE $15,913,000 ` 


companies. In addition $500,000 of 
preferred and $1,000,000 of common 
stock of the Public Service Company is 
retained in its treasury to finance fur- 
ther developments of its business in the 
near future. 

The properties were purchased sub- 
ject to the existing bond issues of the 
several companies, which issues will 
now be closed. It is understood a new 
first and refunding mortgage will be 
placed upon the merged properties. 


The bonds ($1,250,000) on the Illinois 


Valley Gas & Electric Company’s prop- 
erty, and the short-time notes ($2,000,- 
000) issued against the Chicago Sub- 
urban Light & Power Company’s prop- 
erty, will be retired, the former at once 
and the latter February 1 next. The 
new company has sold $4,500,000 five- 
per-cent first and refunding bonds, 
which will be devoted to acquiring the 
Ilinois Valley Gas & Electrice Com- 


'pany’s bonds and the Chicago Suburb- 


an Light & Power Company’s notes, 
and $1,250,000 of the bonds of the 
North Shore Electric Company and the 
Kankakee Gas & Electric Company, so 
that the entire amount of first and re- 
funding bonds now sold by the new 
company will be used for refunding 
purposes. 

The officers and directors of the Pub- 
lic Service Company are as follows: 
President, Samuel Insull; vice-presi- 
dents, Frank J. Baker, Charles A. Mun- 
roe; assistant to the president, John F. 
Gilchrist; secretary and treasurer, 
John H. Gulick ; assistant secretary and 
assistant treasurer, E. D. Alexander; 
auditor, A. S. Scott; general superin- 
tendent, George H. Lukes. Directors: 
Frank J. Baker, Henry A. Blair, H. M. 
Byllesby, Louis A. Ferguson, William 
A. Fox, John F. Gilchrist, Samuel In- 
sull, Frank G. Logan, Charles A. Mun- 
roe, John L. Norton, Charles H. Randle, 
edward P. Russell, Solomon A. Smith. 

The formation of the Publie Service 
Company is particularly significant at. 
this moment, since there is now on foot 
a strong movement, headed by Mr. Jn- 
sull, to bring about a consolidation of 
all the surface and elevated traction 
lines in Chicago. The recent merger of 
three of the elevated-railway lines into 
the Chicago Elevated Railways Com- 
pany is now being followed by negotia- 
tions, sanctioned by the municipal au- 
thorities, to include the surface lines 
also. If these negotiations are consum- 
mated, there will be brought into a co- 
operating group three large electrical 


Vol. 59—No. 21 


utility corporations, one including all 
the elevated and surface traction sys- 
tems in Chicago (with possibly several 
suburban and interurban railways), the 
Public Service Company of Northern 
Ilinois, and the Commonwealth Edison 
Company of Chicago. The total capi- 
talization of all these properties is in 
the neighborhood of $400,000,000. 
++ ——_- 
Chicago & Oak Park Elevated Railroad 
in Receiver’s Hands. 

The Chicago & Oak Park Elevated 
Railroad Company has been placed int% 
the hands of a receiver by order of 
Judge C. C. Kohlsaat, of the United 
States Circuit Court at Chicago. Sam- 
uel Insull, chairman of the board of 
directors of the Chicago Elevated Rail- 
ways Company, and one of the princi- 
pal factors in the present negotiations 
for the complete unification of all the 
Chicago traction systems, was made re- 
ceiver. The proceeding is a friendly 
one brought on behalf of the bondhold- 
ers because of continual default of in- 
terest. The company has been heavily 
burdened with various bond issues, as 
the result of which an annual deficit 
has been incurred. It has been re- 
organized several times, but has never 
paid anything on its stock. The ma- 
jority of the latter has been owned by 
the Northwestern Elevated Railway 
Company and was sold to the consoli- 
dated company in connection with the 
recent elevated merger. The minority 
stock was not purchased because it 
could not be secured for a reasonable 
sum. The Chicago & Oak Park sys- 
tem was therefore left out of the con- 
solidation. It is believed that the pres- 
ent receivership will straighten out the 
financial difficulties of this road and 


bring it into the combined traction sys- 
tem. 


Cleveland Agitators Ask Three-Cent 
Light. 

At the city election held in Cleve- 
land, O., last week $2,000,000 bonds 
were voted, to be expended in con- 
structing a municipal light plant. This 
is the result of a long continued agita- 
tion for cheaper light, the parties at 
the head of the municipal movement 
holding that power could be furnished 
at the rate of three cents per kilowatt- 
hour, 

Newton D. Baker, mayor-elect of 
Cleveland, is a disciple of the late Tom 
L. Johnson and believes firmly in the 
municipal ownership of public utilities. 
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Brigadier-General James Allen. 

The application of electrical science 
to military uses has grown so marvel- 
ously within the past few years that 
electricity has become the most impor- 
tant factor in the art of modern war. 

In the United States, the lead in 
this work has been taken by a man 
very well known in the Army, but 
whose striking ability has only recently 
come to be widely known and appreci- 
ated by the rank and file of the vari- 
ous electrical engineering professions. 

This man is Brigadier-General James 
Allen, chief signal officer of the United 
States Army, and the follow- 
ing appreciation of his work, 
prepared by Wingrove 
Bathon, Chief of Seouts, 
Washington Station, United 
States Aeronautical Reserve, 
is well merited and timely. 
General Allen has just been 
decorated by the Franklin 
Institute of Philadelphia for 
his work along these lines— 
a tribute as unsought by him 
or his fellow-officers for him 
as it was difficult for him to 
receive it, Inasmuch as the 
honorary degree conferred 
upon him by the Institute, 
was, according to custom in 
the Army, sent to the Seere- 
tary of War by the Insti- 
tute with the request that it 
be bestowed upon General 
Allen. 

General Allen first came 
into prominenee during the 
labor troubles in Chicago in 
1894, when, although but a 
captain in rank at that time. 
he performed the duties of 
chief signal officer of the De- 
partment of the Missouri. 
During these labor troubles 
he established signal stations 
which were of the greatest aid to the 
Army during the special service it was 
called upon by the civil powers to per- 
form. He conneeted a signal station 
on the Auditorium tower telegraphi- 
cally and telephonically over a single 
Wire, duplexed by a method devised 
by him, with his own office in the build- 
ing, thus rendering communication be- 
tween the department commander and 
the troops of the two principal camps 
entirely independent of all telegraphic 
and telephonic communication supplied 
by corporations, so that even if all the 
Wires in the city had been eut orders 
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for the movement of troops could have 
been communicated. No body of 
troops ever before had such complete 
facilities for the transmission of infor- 
mation. For his exploits at Chicago 
during these labor troubles, General 
(then Captain) Allen is described by 
his commanding officer in General Or- 
ders as having ‘evinced sound judg- 
ment, marked administrative powers 
and abilities of a high order which 
promises well for future emergencies.’’ 

In 1895 General Allen perfected the 
Instrument for simultaneously com- 
municating by telephone and telegraph 


JAMES AT.LEN, 
Dirincstdlier-General and Chief Signal Offieer, United States Army. 


over a single wire, thus greatly in- 
ereasing its capacity. 

During the Spanish-American War, 
(then Allen de- 
stroved two ocean cables under the 
enemy's batteries at Nantiago. This 
was a piece of engineering work re- 
The physical 


General Colonel) 


quiring the highest skill. 
obstacles to suecess were extraordinary, 
the coast being coral, washed by a sea 
that deepens with a rapidity almost un- 
known elsewhere, the water attaining 
a depth of 7.000 feet within a marine 
league of the shore. In addition, the 
irregularity of the coral bottom is so 
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extraordinary as to make dredging 
with ordinary cable gear extremely 
difficult and ineffective. Energy, appli- 
eation and untiring effort worked out 
success. One cable was raised about 
five thousand feet, when it broke. A 
second cable was raised 6,240 feet and 
a section successfully removed from it. 

In the interest of history, it is proper 
to state that it was General (then 
Colonel) Allen who first located Cer- 
vera’s fleet at Santiago and reported it 
to Washington and to Admiral Samp- 
son. He continued to furnish daily 
cipher reports of conditions around 
Santiago and on July 3, 
1898, when Cervera’s fieet 
had been destroyed, his re- 
port was conveyed to Presi- 
dent | MeKinley fourteen 
hours in advance of any 
other reports reaching offi- 
cials or the country at large. 

Colonel Allen restored 
the eables between Cuba and 
Haiti, repairing the French 
cable near Caimanera. In the 
latter work conditions were 
adverse, but obstacle after 
obstacle yielded to him, and 
on the night of June 20 he 
opened a station on the cable 
ship of which he was in 
eharge and placed the Ex- 
ecutive Mansion in posses: 
sion of the information that 
the Fifth Army Corps had 
landed that day and Shafter 
and Sampson were in com- 
munication. The message 
that communication was re- 
stored was received at the 
White House five minutes 
after filing at Caimanera. 
He laid an independent Sig- 
nal Corps cable between Si- 
boney and Playa del Este, 
thus insuring permanent 
communication. President McKinley 
in a message to Congress on December 
5, 1898, said that these services were 
invaluable to the Executive in direct- 
ing the operations of the Army and 
Navy 

The results obtained by Colonel Allen 
in the Porto Rican campaign are stated 
in official reports to have emphasized 
‘the indispensability of electrical com- 
munications. ”’ 

In the Philippines, from 1899 to 
1902, Colonel Allen established a sys- 
tem of military telephones and tele- 
graph and cable unequaled in the his- 
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aed of warfare as to their importance, 
efficiency and extent. The telegraph 
System extended through all the isl- 
ands for more than 1,000 miles from 
north to south. There was no elec- 
trical communication before Colonel 
Allen did the work. General McAr- 
thur reported to Washington that 
without this system it would be im- 
possible to hold the islands with less 
than 150,000 men, whereas but 60,000 
men were employed for that duty at 
the time. 

Colonel Allen’s engineering feats in 
laying the Alaskan military cables en- 
title him to high rank in his profes- 
sion. Seattle was connected by him 
with Southeastern Alaska, and after 
stations were opened at Juneau and 
Sitka, the latter on October 2, 1903, 
the Alaskan coast was brought into 
telegraphic communication with the 
rest of the world. 

What has been said of Genera] 
Allen’s work, so far, has related to 
problems he has conquered in elec- 
trical communication. This field of 
work for many years was thought by 
electrical engineers to be about the 
only use the army could make :of elec- 
trical equipment, but a widely differ- 


ent idea is gained by a visit to any of ; 


à 


the coast defenses of the United States, 
and an explanation by a Coast Artil- 
lery officer of what ‘‘the fire-control 


system” is. 


The growing use of electricity in 
modern warfare, again, is well shown 
by the Signal Corps invention, now 
being perfected by General Allen, of 
the aeroplane wireless. This invention, 
it is believed, will be the one thing 
needful to make perfect the modern 
war scout, the aeroplane. 

General Allen has also invented a 
wireless pack set, weighing about fifty 
pounds, which can be transported free- 
ly on land by army mules. These 
units have been found to be highly 
successful for use by an army of op- 
erations. 

Personally, General Allen is the most 
charming of men. He is nothing of 
the bluff soldier, and he has a smile 
and time for a chat and a cigar for 
dozens of callers every day. His corps 
would go through fire and water for 
him, and officers and men alike are 
very ably led in this loyalty by Major 
George O. Squier, the assistant chief 
signal officer, and the recent inventor 
of the multiplex telephone. 


General Allen looks to be about 
forty-five years of age. He is, how- 
ever, sixty-three, having been born at 
Laporte, Ind., in 1849, the son of Mark 
Allen, of Virginia. He graduated from 
West Point Military Academy in the 
class of 1872, and is unmarried. 

+9 
An Electric Miner’s Lamp. 

At the general meeting of the North 
of England Institute of Mining and 
Mechanical Engineers, a paper was sub- 
mitted by George J. Ralph, entitled 
‘‘The Holmes-Ralph Gas-Detecting 
Portable Electric Lamp.’ He said the 
point had been raised whether similar 
apparatus could be adapted to portable 
electric lamps, but since then the en- 
ergy used to operate the device had 
been reduced from 150 watts on a 204- 
volt circuit to about half a watt. In 
all such lamps the operating principle 
was the increase in temperature of plat- 
inum in the presence of hydrogen or 
hydrocarbon gas or vapor. Doubt was 
frequently expressed as to whether this 
property was retained for any length 
of time, and although there probably 
was a change going on in its nature, at 


all events superficially, it appeared to- 
‘be a comparatively slow one. In this 
connection it -was interesting that the 


platinum in a Holmes-Alderson detect- 
or showed no diminution of catalytic 
action after current had been on con- 
tinuously for six weeks; it was tested 
every two or three days in a Clowes 
chamber, and operated with as little as 
one per cent at the end of the six 
weeks. Further, in all the types, the 
platinum was so arranged that it could 
be readily removed, and a new piece 
inserted, even by an unskilled work- 
man. Although platinum costs, at the 
present time, about twice as much as 
gold, the price was not a serious item, 
there being only metal to the value 
of 2 cents in each of the smaller forms 
of lamp. One form of the apparatus 
was adapted to miners’ electric lamps. 
It could be readily set for various per- 
centages, from 2.5 per cent upwards. 
and was so constructed that, when 
brought into action by the presence of 
gas, the light was either extinguished 
altogether or merely dimmed. The 
dimming of the hght seemed to the 
author to be preferable to complete ex- 
tinction, for the reason that it would 
afford a glimmer to enable the user to 
find his way about, but would at the 
same time render it impracticable for 
him to continue his work effectively. 
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In order to restore the normal light the 
lamp must be unlocked and a new fuse 
inserted, which, of course, could only 
be done at a re-lighting station. It 
had been stated that the absence of 
means for detecting inflammable gas 
had been one of the chief factors in 
retarding the adoption of electric lamps 
for mining work; and it was hoped that 
the apparatus described might go a 
step towards the ultimate replacement 
of the so-called ‘‘safety’’ oil lamp by 
one lighted by electricity. 
n pa ag ee 
Annual Meeting of the American So- 
ciety of Mechanical Engineers. 

The annual meeting of the American 
Society of Mechanical Engineers will 
be held in New York City, December 5 
to 8. The president’s address will be 
delivered on Monday evening, Decem- 
ber 5, and will be followed by a recep- 
tion. A business session will be held on 
Tuesday morning and professional ses- 
sions on Tuesday afternoon and 
Wednesday and Thursday mornings. 


Two afternoons will be devoted to ex- 
cursions. 


o~- . 


Chicago Signal Club Meets. § _ 

The Chicago Signal Club held its 
November meeting on November 6, at 
the offices of The Signal Engineer. 
Forty-three members were present. 
The feature of the meeting was a talk 
by H. M. Sperry of the General Railway 
Signal Company. Among the subjects 
discussed were the relations between 
the section and signal forces; the op- 
eration of the staff system, and a num- 
ber of details of wiring signal ap- 
paratus. The next meeting will be held 


‘at the same place on December 4. 


—— ee 


New York Section, Mluminating Engin- 
eering Society. 

At the meeting of the New York Sec- 
tion, Illuminating Engineering Society, 
to be held on December 8, a paper will 
be presented by Ellice M. Alger, M. D. 
entitled ‘‘ Conservation of Vision.” This 
will be a popular presentation of the 
subject and all interested are cordially 
invited to attend. The meeting will be 
held at the Engineering Societies Build- 
ing, 29 West Thirty-ninth Street, at 
8:15 p. m. 

EAS E EEE 

Exports of copper for the week end- 
ed November 9 were 6,532 tons. The 
amount since November 1 is given 8S 
8.895 tons, compared with 7,944 tons 
for the same period last year. 
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MEASUREMENT OF ELECTRICAL 
ENERGY BY RECORDING WATT- 
HOUR METERS. 


MOTOR METERS FOR DIRECT-CURRENT CIR- 
CUITS. 


BY JOSEPH B. BAKER. 


Direct-current recording watt-hour 
meters of the present day are of two 
classes: motor watt-hour meters, in- 
cluding commutator-type and mer- 
cury-contact meters, and electrolytic 
meters. 

In a motor meter of any type, there 
are provided a series winding or con- 
ductor through which flows the total 
load current Z (or a definite fraction 
of the total load current) and a shunt 
winding or conductor, the current in 
which is proportional to the voltage E 
of the mains; one winding or conduc- 
tor being fixed, and the other arranged 
to rotate. Therefore the torque ex- 
erted on the rotating part at any given 
instant is proportional to the product 
E I = W, i. e., to the instantaneous 
value of the electrical power, in watts, 
passing through the meter. The rotat- 
ing part actuates a counting device, 
such as a dial train or ‘‘register;’’ and 


FIG. 1.—CONNECTIONS OF TWO-WIRE GEN- 
ERAL ELECTRIC COMMUTATOR METER. 


its speed, to récord correctly, must be 
always proportional to the power ab- 
sorbed by the load. 

The type of direct-current meter 
that is most widely used is the so- 
called commutator meter, having a 
motor element consisting of field wind- 
ings and a wound armature with com- 
mutator, direct-connected to a gener- 
ator element consisting of a conduct- 
ing metal disk—the ‘‘damping disk’’ 
—rotating between the poles of per- 
manent magnets. The main field coils 
are in series with the load to be meas- 
ured, and are wound without iron and 


wheel. 


fixed to the frame of the meter. The 
armature, also without iron, is elec- 
trically connected across the mains 
through a fixed resistance, and is rig- 
idly fastened to the shaft, which car- 
ries also the damping disk. The meter 
connections are shown in Fig. 1. 

The commutator meter is made in a 
variety of forms and sizes, for use on 
two-wire and three-wire constant-po- 
tential direct-current circuits for re- 


FIG. 2.—SINGLE ARMATURE COIL OF COM- 
MUTATOR METER. 


cording the energy consumed by in- 
candescent lamps, are lamps, motors, 
the input and output of storage bat- 
teries, ete. This type of meter may 
also be used to measure electrical en- 
ergy in single-phase and polyphase 
alternating-current circuits. 

The rotating element is carried on a 
light vertical shaft running on a jewel 
step-bearing and having a simple 
guide-bearing at the top. Mounted on 
the shaft near the top is a drum arma- 
ture with commutator, traversed by 
the flux from the fixed field coils; and 
near the bottom is a thin aluminum 
disk, running between the poles of two 
fixed permanent magnets, which in- 
close the disk closely without touch- 
ing same. In the well known Thom- 
son Recording Wattmeter (‘‘TRW”’ 
meter), and in some other makes of 
commutator meter, the upper end of 
the shaft has fixed on it a small worm, 
which serves to transmit the motion of 
the shaft through a worm-wheel to the 
register at the top of the meter. In 
the Westinghouse commutator meter a 
pinion meshing with a gear wheel is 
used instead of the worm and worm- 
The mechanical friction of the 
meter is reduced to a minimum by the 
jewel bearing, by careful workmanship 
in the worm gear or pinion and reg- 
ister, and by making the rotating sys- 
tem (comprising shaft, disk, armature, 
and commutator) as light as possible. 
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The armature is wound on a fiber or 
papier maché shell, and the commutator 
is of very small dimensions, with silver 
or gold segments. The armature is gen- 
erally of spherical shape (earlier forms 
had armatures of reqtangular cross- 
section), is wound with very fine wire, 
and is connected across the supply 
mains through a shunt-field coil and a 
resistance jn series, so that the current 
passing through the armature, and 
therefore also the armature flux, is di- 
rectly proportional to the potential of 
the mains. l 

The field flux, which passes through 
the armature at right angles to the 
shaft, and against which the armature 
flux reacts, causing rotation of the 
armature, is given by two windings: 
(a) the pair of series-field coils, of cir- 
cular or rectangular shape, to corre- 
spond with the circular or rectangular 
cross-sections of the armature, wound 
with comparatively few turns of heavy 
wire, placed one on each side of the 
armature, and traversed by the main 
load current; and (b) a single shunt- 
field coil of rectangular or circular 
shape, wound with fine wire, mounted 
within one of the series fields and ad- 
justable toward or away from the arma- 
ture, and traversed by the weak cur- 
rent that passes through the armature. 
By far the greater portion of the field 

t’; 


FIG. 3.—COMPLETE ARMATURE WINDING 
OF COMMUTATOR METER. 


flux is given by, and is proportional to, 
the load current traversing the series 
fields; the weak flux of the shunt-field 
coil being for the purpose of compen- 
sating for the friction of the rotating 
system. 

In the operation of the meter, the 
torque between the armature and field 
fluxes tends to deflect the armature; and 
as the connection to the latter is through 
a commutator and brushes, continuous 
rotation is set up, as in an ordinary di- 
rect-current motor. 

Annexed is an end view of a paper 
drum on which is wound a single drum- 


le 


| 
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armature coil or ‘‘section.’’ The drum 
is free to rotate on its axis O normal 
to the plane of the paper, and is tra- 
versed by the uniform magnetic field 
represented by the lines A B. If a di- 
rect current is passed through this wind- 
ing, through flexible leads connected to 
its terminals, in the direction indicated 
by the arrows, the reaction of the field 
due to the current in the winding with 
the main field A B will result in a 
torque on the drum, causing it to rotate 
clockwise from its initial position z y 
into the position z’ y’ in which the 
winding incloses the maximum number 
of Iines of force. The moving coil has 
been deflected from the initial to the 
final position by the reaction between 
the main and armature fields. 

When the single ‘‘section’’ reaches 
the position z’ y’ the tendency to rotate 
ceases; and in order to urge the section 
farther in the clockwise direction, the 
leads to the terminals of the winding 
would have to be reversed. If, how- 
ever, instead of a single section we have 
a number of sections wound on the 
drum so as to cover its cylindrical sur- 
face in consecutive order, with a de- 
vice for passing direct current through 
all of the sections and reversing it at 
the right times to urge them continu- 


FIG. 4.—ROTATING ELEMENT OF 
COMMUTATOR METER. 


ously in the clockwise direction, we 
should obtain continuous rotation of the 
armature. Such an arrangement is the 
drum armature and commutator, an end 
view of which is also annexed. The 
successive sections aa, bb, cc, etc., of the 
winding are connected to each other so 
as to form a single closed coil around 
the armature shell, and taps are brought 
from the junctions between the sections 
to the segments of the commutator M, 
on which rest the brushes N N, con- 
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nected to the source of current. By this 
arrangement the current, in any posi- 
tion of the armature, will flow through 
the latter in two paths, each compris- 
ing one-half of the winding. Thus the 
current entering at the upper brush, 


FIG. 5.—PARTS OF GENERAL ELECTRIC 


COMMUTATOR METER. 


and leaving at the lower brush, will 
traverse the strands of the section aa 
that lie on the left of the neutral plane, 
in such a direction as to urge those 
strands clockwise, and will traverse the 
strands of the same section lying on the 
right of the neutral plane in such a di- 
rection as to urge those strands also 


-J 


FIG. 6.—DUNCAN HOUSE-TYPE COMMUTATOR METER, 


With and Without Cover. 


clockwise. The changing contacts be- 
tween the fixed brushes and the moving 
commutator therefore maintain a con- 
tinuous rotation by the 


continuous 
downward torque on the 


right-hand 
conductors and upward torque on the 


left-hand conductors of all the sections, 
by reversing the flow of current in each 
section as the rotation of the armature 
carries it through the neutral plane. 

In the commutator meter this con- 
struction is used, the main field being 


Vol. 50—No. 21 


that due to the series-field coils, and 
the armature being traversed by a weak 
current the strength of which is propor- 
tional to the voltage of the mains to 
which the armature is connected. The 
torque on the armature held still is, 
therefore, as stated, proportional at 
each instant to the electrical power. 
The speed of rotation of the armature 
is made proportional to the power pass- 
ing through the meter by providing a 
mechanical resistance, or brake, to the 
motion, the magnitude of which is pro- 


portional to the speed. The braking 


action which is employed is that dis- 
covered by Arago, of the ‘‘drag’’ which 


is exerted on a moving mass of con- 


ducting metal by a magnetic field; and 
it is utilized in the electric meter in 
the aluminum damping disk fixed on 
the shaft so as to be rotated between the 
poles of permanent magnets. In such 
an arrangement the rotation of the disk 
is opposed by the reaction between the 
flux of the inclosing magnets and the 
eddy currents generated in the disk by 
that flux. The strength of such eddy 
currents is directly proportional to the 
speed of rotation, and the reaction or 
counter-torque is proportional (assum- 
ing the strength of the magnets to re- 
main constant) to the eddy currents: 


FIG. 7.—GENERAL ELECTRIC TYPE 
C-6 COMMUTATOR METRAR. 


therefore the device gives a braking ac- 
tion strictly proportional to the speed. 
In meters in which the mechanical fric- 
tion opposing rotation is kept very low 
as compared with the drag of the damp- 
ing magnets-—or, what is the same thing. 
meters in which the ratio of torque to 
mechanical frietion is kept very high— 
the speed of the rotating system is at 
any instant nearly proportional to the 
product of volts and amperes at the 
load, and henee the registration of such 
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meters for any given lapse of time is 
an approximately correct record of the 
energy expended on the load in that 
time. 

In modern watt-hour motor meters 
accuracy of registration is secured and 


Ueper Bearing 


RETARDING 
isk 


Front 
RETARDING 
MAGNETS 


Licht Loao 
ADJUSTING Con C 


Lower Bearine 
OocRew ~ k 


light loads, by providing a slight torque, 
constant in amount and independent of 
the load, in the same direction as the 
torque due to the current in the series 
fields. When a relatively small amount 
of power is passing through the meter, 
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FIG. 8—FRONT AND REAR VIEWS OF WESTINGHOUSE COMMUTATOR METER. 


maintained on the one nand by reduc- 
ing mechanical friction to a low mini- 
mum, and on the other hand by pro- 
viding a magnetic friction load which, 
though small in absolute value, is very 
large compared to the mechanical fric- 
tion load. By this design, ordinary 
variation in the amount of me- | 
chanieal friction—as by wear 
of jewel bearing, dust or dirt 
in the bearing, increased brush 
tension, friction in the register, 
ete., is made’ of negligible ef- 
fect on the accuracy. - 

In an ampere-hour meter 
calibrated in Wwatt-hours, such 
as the old Shallenburger me- 
ter, the speed of the rotating : 
element is proportional to the y 
square of the current. Hence | 
for that meter it was neces- 
sary to provide a ‘‘meter load’’ 
Proportional to the square of 
the speed; and air vanes, which 
Provide a load varying in this 
manner, were used. In the 
Watt-hour meter, however, in 
which the meter load must be 
Proportional to the first power of the 
speed, the reaction of magneto-elec- 
trically generated eddy currents 
against the field of the permanent 
magnets that generate them is used. 

The function of the shunt-field coil is 
to compensate for the effect of friction 
at the jewel bearing and elsewhere, at 


its rotating element turns very slowly, 
and the friction at the step-bearings, 
commutator, ete., becomes a large pro- 
portion of the total resistance to the 
motion of the ‘rotating element. The 
shunt-ficld compensates for this friction 
without sensibly affecting the accuracy 


FIG. 9.—ROTATING ELEMENT, COLUMBIA TYPE D 


COMMUTATOR METER. 


of the meter on heavier loads, owing to 
the preponderating effect of the series- 
field flux at those loads. 

The register consists of a train of 
wheels having a ratio of 10 to 1 between 
every pair of successive wheels. Its ar- 
bors carry at their front ends hands or 
pointers which sweep over suitably 
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marked dials, the reading of the set of 
dials at any time giving the integrated 
power that has been supplied up to that 
time; and thus the amount of energy 
that has been consumed in any given 
period of time is found by subtracting 
the dial reading at the beginning 
of the period from the dial read- 
ing at the end of the period. 
The various parts of the meter 
are mounted on a suitable frame, 
or “‘shield,’’ designed so that the 
parts may readily be gotten at 
for inspection or repairs, and the 
connections are brought to a 
terminal board. The shield may 
consist of a light aluminum yoke 
supporting the field coils, the 
register and the top bearing of 
the shaft, and of an aluminum 
shelf or base helow, supporting 
the yoke, the damping magnets, 
the jewel bearing, and the termi- 
nal board. The shield is cast. 
with lag-bolt holes at the back, 
for securing the meter. to the wall 


or other support. ied Nall 


An inclosing case or cover—of metal, 
or having a metal frame with glass pan- 


els, or of pressed glass—fits on the 
shield, with the edge of which it makes 
a moisture-proof and insect-proof joint 
hy the use of a felt or soft-rubber 
gasket. Metal covers have glass. win- 
dows through which- the dials may be 
read and the motion of the disk ob- 
served. te ae E 

The adjustments of the commutator 
meter are two in number: the full-load 
adjustment and the light-load adjust- 
ment. The object of the former is to 
regulate the speed of the rotating ele- 
ment when the load is equal to the rated 
capacity of the meter and the ad- 
justment to imerease or decrease 
the speec of the disk is effected, 
either by shifting the position of the 
damping magnets toward or away from 
the center of the damping disk, re- 
spectively, or by shifting the position of 
a soft-iron shunt to the magnets. Full- 


load calibration is neeessitated only by 


a change in the strength of the damp- 


. ing magnets—such as that caused by 


the strong ‘‘stray field’’ due to overload 
or short-circuit through the meter—as- 
suming all causes of excessive friction 
to be removed, and the commutator, 
armature and field windings, to be in 
good condition. Shifting the magnets 
to adjust the full-load accuracy affects 
the light-load accuracy equally. 

The effect of distortion of the damp- 
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ing magnets’ flux by overload or short- 
circuit, resulting in the establishing of a 
stray field from the magnets which tra- 
verses the armature, gives rise in direct- 
current meters to inaccuracy, especially 
on light load, whether the magnets are 
disposed at right angles to the axis of 
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only weaken them one or two per cent, 
as far as damping effect on the disk is 
concerned ; but it will very likely so af- 
fect the distribution of the combined 
flux from all of the magnets as to set up 
a considerable stray field traversing the 
armature, where little or none existed 


MICROMETER SCREW 
ADJUSTER FOR REGU- 
LATING BRUSH 
TENSION. 


BRUSH CLAMP ENA. 


8 
COMMUTATOR AND RE- 
ENGAGING WITHOUT 
ALTERING TENSION 


RIGID ONE-PIECE CAST 
ALUMINUM BASE WITH 
STIFFENER RIBS. 


SHORT, STIFF SHAFT 
WITH PIVOTS FAIC- 
TION CLAMP AT. 


UR a ca ded VARR 


pra = ; 
A a LIGHT LOAD ADJUST 
enun Hie 


A men ADJUSTS WITHOUT 
TOOLS-CANNOT SLIP 
OR CHANGE. 


“ 1 } 


IMPORTED STEEL 

dhs usin ie cee DAMPER MAGNETS 

(IMMOVABLY CLAMPED 
IN PLACE. 


JEWEL BEARING 

"= eee INSTANTLY REMOVA- 

BLE USING NO TOOLS 
WHATAOEVER, 


FIG. 10.—COLUMBIA TYPE D COMMUTATOR METER WITH COVER REMOVED. 


the field, or in the now obsolete way 
parallel to the axis of the field. This 
error shows as a greater tendency to 
‘creep’ when the meter is connected to 
the mains on one polarity than on the 
other, according as the stray flux is in 
the same direction as, 
or is opposed to, the 
flux, due to the shunt 
field. Direct - current 
service meters, and test 
meters, should be con- 
nected to the mains on 
that polarity which 
gives the greater ten- 
dency to creep. 

The disposing of the 
magnets at right angles 
with the field axis does 
not protect them per- 
fectly from distortion 
and weakening of their 
combined flux (loosely 


before the occurrence of the short. In 


other words, the short, while it will not 
have affected the full-load calibration 
appreciably, will have set up a dimin- 
ished but permanent copy of itself in 
the form of a stray field which affects 
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rection, would seriously weaken or even 
reverse the N limb, but could not 
strengthen the S limb much since the 
magnet in its original position was near- 
ly saturated. The effect of a short-cir- 
cuit or overload was therefore, mainly, 
to destroy the calibration on full load 


by seriously reducing the damping flux 
through the disk. 


| Goa | 
‘fh, a) 


FIG. 11.—COLUMBIA TYPE SA COMMUTATOR 
METER, SWITCHBOARD MODEL. 


The object of the light-load adjust- 
ment is to vary the friction-compensat- 
ing effect of the shunt-field coil, and this 
adjustment is accomplished either by 
shifting the shunt-field coil toward or 
away from the armature, respectively, 
or by adjusting a resistance in the cir- 
euit of this coil. The coil can be moved 
into- such proximity to the armature 


termed ‘‘demagnetiza- FIG. 12.—ROTATING ELEMENT OF COLUMBIA TYPE SA, FIG. 13.—COMPENSATING COIL AND SWITCH FOR 
tion’’), although it di- 


SHUNTED ASTATIC COMMUTATOR METER. 


minishes these effects. 

In the first place, the effect of a sudden 
flux is generally to weaken the magnet, 
regardless of the direction of this flux 
relatively to the proper polarity of the 
magnet. If the magnets are at right 
angles to this flux the excessive tempor- 
ary magnetomotive force, may, it is true, 


the light-load accuracy of the meter. 

In the now obsolete method of dispos- 
ing the magnets the effect of a suddenly 
applied excessive magnetomotive force 
was really to demagnetize the magnets: 
for the heavy flux, forced through both 
limbs of the magnet in, say, the N-S di- 


LIGHT-LOAD CALIBRATION OF DUNCAN 


COMMUTATOR METER. 


that its accelerating effect exactly neu- 
tralizes the retardation due to friction. 
Commutator friction, which constitutes 
a good part of the total friction resist- 
ing rotation in a commutator meter, jn- 
creases very rapidly immediately after a 
meter is first put into service, but as- 
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sumes after a time an approximately 
permanent value, if the commutator and 
brushes are not ‘‘tinkered.’’ If when 
this value is reached the shunt-field coil 
be carefully adjusted, a great part of 
the inaccuracy due to commutator frie- 
tion will be permanently corrected. It 
should be noted that an adjustment of 
ten per cent on light load by shifting 
the shunt-field coil affects the full-load 
calibration about one per cent only. 

The Columbia Meter Company makes 
a direct-current commutator: meter 
(type D) which differs from the con- 
ventional type in employing a light 
three-section armature and a three-seg- 
ment commutator of very small diam- 
eter. 

A feature of the armature is the em- 
ployment of three separate circular 
coils, which facilitates construction and 
insulation. The tendency to non-uni- 
form torque is overcome by employing 
the pull and retardational effect of an 
adjustable extension from one of the 
damping magnets on three equally 
spaced soft-iron anti-creeping plugs in 
the damping disk. This compensates 
for the varying pull of the armature 
coils during a complete rotation of the 
armature. The illustration of the type 
D meter shows the circular series-ficld 
coil, and the feature of mounting this 
coil in an inclined position to save room. 

The Columbia Meter Company has 
also recently developed a shunted-type 
astatic service and switchboard direct- 
current commutator meter (Type SA) 
on the theory that it is even more 
desirable to cheek frequently a 
watt-hour meter (being a rotating 
instrument) than an ammeter (being 
an indicating or deflecting instrument). 
This meter is of unique design, wholly 
different from the ordinary commutator 
meter; it contains moving iron, has a 
high torque (19 gram-centimeters), 
and may be removed and recalibrated 
without disturbing the switchboard 
wiring as readily as an indicating in- 
Strument. This scheme is made prac- 
ticable by designing the permanently 
connected shunt to have a drop of seven- 
ty-five millivolts at full load, and by de- 
signing the meter itself to take its full 
load, five amperes, on that drop. The 
necessary torque is developed by an 
unique arrangement of armature and 
Series fields. Strips of silicon-steel at- 
tached to a pair of disks, fast on the 
armature shaft and moving with it, op- 
erate to reduce the reluctance of the 
armature field and direct the armature 
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flux, leading it around a right angle and 
into the region inclosed by the series 
fields, thereby affording opportunity 
for a strong reaction between the arma- 
ture and series-field fluxes. The arma- 
ture winding consists of a set of six 
vertical spools assembled close to the 
shaft. Threaded through each spool is 
a U-shaped strip of the silicon-steel, with 
its projecting limbs carried on the inner 
faces of a pair of aluminum disks placed 
above and below the spools. These ro- 
tating disks carrying their moving iron 
are closely embraced by four compara- 
tively small series-field coils. By this 
remarkable construction the above men- 
tioned torque is obtained on the stand- 
ard 120-volt meter. The field coils are 
arranged to secure astaticism, protecting 
the meter from errors due to stray fields 
from switch-board conductors carrying 
heavy currents. The damping magnets 
are protected from stray fields by a soft- 
iron shield. 

‘Light-load adjustment of the Dun- 
can and Columbia direct-current me- 
ters is obtained by varying a resist- 
ance in the circuit of a shunt-field coil 
of fixed position. In the latter meter the 
resistance is so constructed that derange- 
ment of the adjustable contacts will not 
prevent the operation of the meter. 
Other features are a diamond cup jewel 
removable without the use of any tool, 
a brush rigging adjustable by microm- 
eter screws, which may be swung clear 
of the commutator and re-engaged with- 
out altering the tension, and full-load 
adjustment by a soft-iron bridge plate 
secured by set screw and lock-nut. The 
use of a well designed cyclometer dial, 
on special order, also should have men- 
tion as of interest to the smaller cen- 
tral stations. 

i — eeo , 
Measurement of the Effective Induc- 
tance of Resistance Coils. 

In a paper by F. W. Grover and H. 
L. Curtis, to appear in the Bulletin of 
the Bureau of Standards, methods of 
measuring inductance are considered. 

In the measurement of inductances 
which are associated with relatively 
high resistances, such as resistance 
coils, the multipliers of voltmeters and 
wattmeters and the like, the ordinary 
bridge methods using alternating cur- 
rent of suitable frequency are suff- 
ciently sensitive, but they fail to give 
an accurate determination due to the 
fact that the inductance of each arm 
of the bridge is of the same magnitude 
as the inductance to be measured. The 
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method used to overcome this difficulty 
is to substitute for the unknown in- 
ductance, an inductance of approxi- 
mately the same resistance, but of such 
a form that its inductance can be com- 
puted from its dimensions. From the 
changes in the bridge which it is nec- 
essary to make to restore a balance, the 
difference in the inductance of the two 
resistances is computed. 

Three bridge methods have been 
used. The first was Maxwell’s method 
of comparing an inductance with a ca- 
pacity; the second was Anderson’s 
modification of the above; the third 
was the use of a variable inductance in 
one of the arms. These methods gave 
concordant results and the method to 
be chosen in any given case will largely 
depend upon the value of the resistance 
associated with the inductance which is 
being measured. 

The standards used were in the form 
either of parallel wires or of circles. 
It was necessary to be able to vary 
the resistance through a small range 
without varying the inductance. This 
was accomplished by two different de- 
vices. Steps of a tenth of an ohm were 
obtained by substituting for manganin 
links, copper links of the same size and 
form. A continuous variation of resist- 
ance from 0.0 to 0.1 ohm was obtained 
by means of a copper wire sliding in a 
tube of mercury. ; 

The chief difficulty encountered was 
with coils of high resistance where the 
capacity between the wires appreciably 
affects the effective inductance. If L 
is the computed inductance, C the ca- 
pacity between the wires and R their 
resistance, then the effective inductance 
L’ is approximately given by the equa- 
tion 

L’ = L — Ck?/3. 

In commercial resistance coils having 
resistances of 100 ohms or more the 
last term is usually the larger of the 
two, so that the effective inductance is 
negative. With coils greater than 1,000 
ohms the actual inductance is usually 
a negligible part of the effective induc- 
tance, so that the value of the effective 
inductance depends entirely upon the 
capacity and resistance. With parallel 
wires the capacity not only depends 
upon the relative positions of the two 
wires, but upon their potential with re- 
spect to the earth. The capacity as 
usually computed requires that the po- 
tential of one wire shall be as much 
above earth potential as the other is be- 
low earth potential. 
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AMERICAN INSTITUTE OF ELEC- 
TRICAL ENGINEERS. 


269TH MEETING IN NEW YORK CITY, 


The 265th meeting of the American 
Institute of Electrical Engineers was 
held at the Engineering Societies 
Building, New York City, November 
10, and was called to order by Presi- 
dent Gano Dunn at 8:20 p. m. The 
exercises in connection with the pres- 
entation of a bronze bust of Hermann 
von Helmholtz to the Institute by Ed- 
ward D. Adams occupied the early part 
of the meeting. President Dunn called 
upon T. Commerford Martin, the chair- 
man of the Historical Committee, for 
a speech of acceptance on the part of 
the Institute. 

Mr. Martin undraped the bust which 
was standing on a pedestal in front of 
the platform. He referred to the other 
benefactions which: the Institute had 
enjoyed at the hands of Mr. Adams, 
notably: the Transactions of the two 
great scientific and : philosophical so- 
cieties of Germany ‘and England. He 
also spoke of the work of Helmholtz, 
who for forty years was a sci- 
entific leader of Europe from his 
invention of the ophthalmoscope up 
to the International Electrical Congress 
in- Chicago in 1893, at which he pre- 
sided. While he had not contributed 
directly to the electrical arts, to him 
is largely due the present principle of 
the conservation of energy. As illus- 
trating his thoroughness and spirit of 
inquiry, Mr. Martin mentioned that 
while he was in Chicago in 1893, he 
looked over the local electric company’s 
forms and blanks which bore upon cen- 
tral-station accounting. The speaker 
urged before the members of the In- 
stitute, the value and importance of 
collecting relics, mementoes and works 
of art of this cheracter in the museum 
of the Institute. 

President Dunn then introduced 
Adolph Franke of Berlin, who was 
present at the meeting as a representa- 
tive of the Verband Deutscher Elek- 
trotechniker. Dr. Franke responded in 
substance, as follows: 

At the request of Mr. Dettmar, secretary 
of the Verband Deutscher Elektrotechniker, 
I accepted the honored commission of repre- 
senting that society at these presentation ex- 
ercises and I take pleasure in extending the 
heartiest greetings from the members of 
that society, which is furthering the same 
branch of science as your own body. The 
fact that American electrical engineers, who, 


above all others, have dealt with the large 
problems of the industry within the last de- 
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cade, are so honoring this man shows that 
they have not forgotten the fact that, in the 
end, pure science is the foundation of their 
success. Helmholtz is the foremost physicist 
that Germany has produced, and his accom- 
plishments are as well known in this coun- 
try as in Europe. I was one of those who 
was fortunate enough to study under him 
and draw inspiration from the personality 
of this great scientist and there are many 
of you in this country who have also felt 
the mighty influence of this man upon your 
character and ideas. His thoughts were so 
deep, his genius moved in such lofty heights, 
that it was sometimes difficult for younger 
students to follow him, but those who had 
already a deeper insight into science re- 
ceived invaluable inspiration from his teach- 
ings. Above all, it was his intuitive power 
to ‘see the common principles in physical 
phenomena, and the thoroughness with 
which he differentiated between theories of 
speculative character and laws which may 
be considered as proven, stands in the eyes 
of every one of his pupils as a high ideal 
to follow in life. 

The bronze bust of Helmholtz now in 
your possession is the work of Adolph Hilde- 
brant, for whom Helmholtz posed at several 
sittings in 1891, at which time a marble 
bust was completed for his seventieth birth- 
day. This bust is now in the possession of 
his daughter, Mrs. Ellen von Siemens. Its 
cost was covered by a collection taken up 
by his friends and pupils in all corners of 
the world. The collection exceeded the ne- 
cessary amount and the excess was utilized 
for an etching of his head, made by Jacoby 
and a medallion by Teutenhyn. Such a 
medallion is awarded from time to time 
to prominent scientists. 

I now convey to you the heartiest greet- 
ings and good wishes of the Verband 
Deutscher Elektrotechniker and its mem- 
bers, and express the hope that the two so- 
cleties will further succeed in developing, 
in a peaceful and friendly competition for 
the benefit of mankind, that field which they 


have in common. 
_ B. A. Behrend, who was also a pu- 
pil of Helmholtz, was then called upon 
to say a few words in appreciation 
of the great scientist from an Ameri- 
can point of view. 

In response Mr. Behrend spoke of 
the inspiration which he had received 
from the personality of Helmholtz and 
stated that the bronze bust was an ex- 
cellent likeness of the great waster. 
The genius of Helmholtz had enlight- 
ened the entire field of human knowl- 
edge. Medicine, physiology, mathe- 
matics, physical science, philosophy, 
and metaphysies had all felt the im- 
press of his genius. The statue of 
Helmholtz, viewed by future genera- 
tions in this building, will show the 
man whose example they should follow 
it they wish to uphold the standard of 
science where he had placed it. 

Letters of congratulation were re- 
ceived from H. Von Haimhausen, the 
German charge d’atfaires in Washing- 
ton, and from the German econsul-gen- 
eral in New York City; also a eable- 
gram from the Verband Deutscher 
Elektrotechniker. 


The president then read resolutions 
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which had been passed by the Board 
of Directors, expressing appreciation 
of the courtesy of the German society 
in sending a representative and ex- 
pressing thanks to Mr. Adams for his 
gift of the bust. A cablegram was 
also dispatched to the German society. 
He then called upon Mr. Adams, who 
responded in part as follows: 


I am deeply grateful for the manifesta- 
tion of my success in pleasing you, for my 
act had that purpose in mind as well as the 
idea of bringing to science the recognition 
in this country which it deserves. The 
progress of science has been from east to 
west and today it has not only found a 
lodging upon this continent, but in the ac- 
tivities of invention and the novelty of 
research it may anticipate a future in this 
country which has never been equalled else- 
where. 

He then referred to his work in the de- 
velopment of power at Niagara Falls and 
spoke of some of the difficult problems which 
were connected with that development. At 
that time Edison’s Jumbo dynamo was re- 


_ garded as a most illustrious example of 


progress in electrical science. It seems 
miraculous that in so short a time our ideas 
have been so greatly changed, for the 
progress has been marvelous. The state of 
the art was not then represented in published 
works. The treatises lagged behind the ad- 
vance in invention and appliances. It ls 
only in the current literature as represented 
by papers before scientific societies and com- 
munications made to the technical press that 
the most recent work in the laboratory is 
represented. One of the first undertakings 
was to be posted upon the latest advance in 
the art as applied to industrial purposes and 
for this reason the Niagara Commission of 
leading scientists was called together in 
London and represented four different coun- 
tries. Clippings were made from all the 
technical journals published in America, 
England, Germany, France, Italy and Switzer- 
land, and in making the award for the first 
dynamo, it was felt that it was done in ac- 
cord with the latest information that was 
available, even involving information from 
an Italian paper, representing one of the 
latest discoveries, which came in the mail 
only a few days before the award was made. 

There has been a great change since the 
time when Lord Kelvin, stated that electrical 
engineering was nine-tenths mechanical and 
one-tenth electrical. The subdivisions of 
engineering today have exceeded one hun- 
dred, which indicates the specialization into 
which engineering work is now subdivided. 
In many industrial applications for a single 
purpose, it is necessary to bring in perbaps 
four experts who are specialists in different 
lines. While there must be this subdivision 
in practical work, it would be a disadvan- 
tage if we subdivided our interests, which 
should rather be consolidated in the sense 
that the Institute should have departments 
representing the specialties of its members. 
but it should retain the aggregation of all 


such interests. 
E. F. Alexanderson then presented 
his paper, entitled ‘‘Magnetie Proper- 


ties of Iron at Frequencies up to 200.- 
000 Cycles.” 


MAGNETIC PROPERTIES OF IRON AT HIGH 
FREQUENCIES. 


Measurements of magnetization, core loss. 
and skin effect were made at high frequen: 
cies in order to get data for predeterminat- 
ing core loss and magnetic densities in high- 
frequency alternators and to investigate th 
possible usefulness of iron for transformer 


November 18, 191] 


construction at the high frequencies. The 
generator used was capable of giving fre- 
quencies up to 200,000 cycles and was of 
the same type as the 100,000-cycle alternator 
designed in a previous paper. (See ELEC- 
TRICAL REVIEW AND WESTERN ELECTRICIAN, 
July 10, 1909, page 49 and January 14, 1911, 
page 97.) This alternator runs at a speed 
of 20,000 revolutions per minute and has 800 
slots, the winding being of a special type 
Which gives the equivalent effect of 1,200 
poles. It generates 90 volts at no load. Cur- 
rent and voltage measurements were made 
with hot-wire instruments. The measure- 
ment of power was made to depend upon 
readings of volts and amperes. The coil 
surrounding the sample was connected in 
series with a bank of condensers and a vari- 
able inductance. An adjustment was made 
until the voltage reading for a definite cur- 
rent was a minimum, which indicated that 
current and voltage were in phase. Sim- 
ilar adjustment was made when the coil 
around the sample was short-circuited in 
order to give the auxiliary losses and the 
difference of the two was taken as the core 
loss in the sample. The effect of harmonics 
was eliminated by tuning the external cir- 
cuit to the alternator. The accuracy of the 
volt-meter on high frequency was demon- 
strated by special tests and errors due to 
inductance in the air circuits, to the current 
of the volt-meter, and to the resistance of 
the winding, were neglected. Readings 
varied a great deal on account of the heat- 
ing of the specimen, and it was found nec- 
essary, in order to get uniform results, to 
take very rapid measurements immediately 
after closing the circuit. after preliminary 
adjustments had been made. Measurements 
were made with an ordinary dynamometer 
at 60 and 1,740 cycles in order to make the 
data more complete. Tabulated results and 
eleven curves are given, showing the rela- 
tions between the various quantities in- 
volved. The skin effect was calculated from 
a theoretical fermula and while the agree- 
ment with experimental values is not close, 
it is of the same order of magnitude. The 
discrepancy is probably due to the fact that 
‘the magnetic circuit was not closed. The 
iron was found to follow the. highest fre- 
quencies used and is thought to have the 
Same permeability as at low frequencies, 
but the apparent permeability is reduced by 
the skin effect, which confines the flux large- 
ly to the outer layer of the material. Rough 
designs of transformers for various values 
of high frequency were computed showing 
the availability of iron for this purpose 
with commercial thicknesses of laminations. 
The calculations show that a 200,000-cycle 
transformer has a low weight and a high 
efficiency, while the magnetizing current is 
only 1.3 per cent as against 10 per cent with 
air core. The specimen consisted of a soft- 
iron strip 0.003 inch thick and 0.75 inch wide 
wound into a coil with a diameter of two 
inches and ten turns. The turns were sep- 
arated by paper. The winding consisted of 
twenty turns of the parallel wires. 


The discussion was opened by Harold 
Pender, who stated that the results of 
the paper were confirined by experi- 
ments made at the Massachusetts In- 
stitute of Technology under his direc- 
tion by Mr. Silsbee, who used an en- 
tirely different method. High fre- 
quencies in the neighborhood of 200,000 
cycles were obtained by means of an 
are, measurement being made by means 
of a secondary turn furnishing an in- 
duced electromotive foree. Tnstead of 
a complete hysteresis loop, a sinall loop 
on the upper part of a curve was used, 
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so that the permeability was main- 
tained more Nearly constant. It was 
thus found that the permeability of 
iron was approximately independent 
of the frequency up to 230,000 cycles. 
Due to the skin effect, the apparent 
permeahility was, however, much re- 
duced, as found by Mr, Alexanderson. 

B. A. Behrend expressed his interest 
in the paper and stated that it had 
been long known that the permeabil- 
ity remains unchanged, regardless of 
frequency. He regretted that the au- 
thor had not brought out the fact that 
the problem whieh confronts the elec- 
trical engineer involving frequeney 
just where it was before. 
While the efficiency may be higher, 
high-frequency apparatus is useless 
for practical purposes because lacking 
properties of regulation. Even a trans- 
former or generator at 120 eveles is 
an inferior piece of apparatus on ac- 
count of the operating conditions re- 
quired by current-consuming devices, 
For many vears the tendeney has been 
to lower frequencies, in order that 
transformers, generators and motors 
could be satisfactorily designed for op- 
erating power plants. 

Charles P. Steinmetz called attention 
to the importance of the paper an- 
nouncing the successful development 
of a generator of 200,000 cycles. It is 
hard to realize what this frequeney 
means, since it is forty times as high 


remains 


as that of any audible sound. The 
oscillograph is useless beyond 5,000 
eveles, at which frequency it gives 


merely a single kick. When a current 
of this frequency is sent over a line, 
we find that while the current is flow- 
ing into the conductor at one point, it 
is flowing in the opposite direction at 
a point 2,000 feet away, and the dis- 
tanee between zero and = maximum 
points is only 1,000 feet. A second fea- 
ture of importance in the paper is the 
information as to the behavior of iron 
at these high frequencies, whieh are 
unportant in wireless telegraph and 
telephone work. With iron sheets of 
practical thieknesses, the apparent per- 
meability is still 180 times that of air, 
so that the iron is very much better 
than air for the core of a transformer 
or reactive coil. This will have an in- 
dustrial value in wireless apparatus, 
where air cores are now used in trans- 
forming the energy of the generator to 
high voltages. Jn this work it is not 
alternating. but oscillating voltages 
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which are involved, that is, a train of 
waves which gradually and rapidly 
dies out. It is important to get the 
rate of attenuation as low as possible ; 
that is, to sustain the Wave, and this 
means a reduction in the losses in 
transformers. Iron has not been used 
in those transformers because it was 
not believed that iron could follow the 
high frequency, and that the losses 
would be excessive. This work shows 
that it would be desirable to design 
transformers for wireless work with 
iron cores. He had ‘estimated how 
high the frequeney must go before the 
apparent permeability would be re- 
duced to the same value as that in air 
and had found that this would take 
place at about a thousand million 
eyeles, but long before that value 
would be reached, the increased attenu- 
ation due to losses would make iron 
useless. 

Harold W. Buck, chairman of the 
Committee on Papers and Meetings, 
then announced that at the future 
monthly meetings, beginning in Decem- 
ber, a smoker would be held in the In- 
stitute rooms immediately after the ad- 
journment of the ineeting, in order to 
give the members a chance to get to- 
gether and exchange views on engi- 
neering problems. An appropriation 
was made by the Board of Directors 
for this purpose, The meeting then ad- 
journed. 


MEETING OF BOARD OF DIRECTORS, 


A meeting of the Board of Directors 
was held in the afternoon. Upon ree- 
ommendation of the Sections Commit- 
tee a petition for authority to organize 
a branch at the Rose Polytechnic In- 
stitute, Terre Haute, Ind.. was granted. 

The special committee on the pro- 
posed Panama trip reported that the 
number of replies received from the 
membership to the preliminary circular 
was sufficient to ‘justify undertaking 
the trip, and with the approval of the 
Board the date of departure from New 
York by steamer of the United Fruit 
Company will be January 18, 1912, ar- 
riving in New York on the return trip 
on February 8; -another steamer to. 
leave New Orleans on January 20 ar- 
riving in New Orleans on the return 
trip on February 6. It was resolved 
that the Institute undertake the trip. 

The invitation to the Institute from 
the National Waterways Commission 
of the United States Congress to take 
part in a hearing set for November 21 


— -~ 
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on the development of waterpowers, 
was referred to the Public Policy Com- 
mittee. 

Upon invitation the president was 
authorized to appoint a representative 
upon the United States Committee in 
connection with the proposed Interna- 
tional Congress for the Prevention of 
Accidents and Industrial Hygiene, in 
Milan, Italy, 1912. 

A resolution was adopted expressing 

the thanks of the Institute to the vari- 
ous authorities abroad from whom hos- 
pitalities were received by the Ameri- 
can delegation in Turin. 
_ An invitation to the Institute to join 
the Eighth International Congress of 
Applied Chemistry, to be held in Sep- 
tember, 1912, was accepted, and the 
president was authorized to appoint a 
representative of the Institute to at- 
tend the Congress. 

President Dunn announced the ap- 
pointment of the Standards Commit- 
tee, as follows: A. E. Kennelly, chair- 
man; Comfort A. Adams, secretary ; 
Frederick Bedell, William C. L. Eglin, 
Henry W. Fisher, Benjamin G. Lamme, 
Wilbur L. Merrill, Harold Pender, 
William H. Powell, Charles Robbins, 
Edward B. Rosa, Charles F. Scott, 
Clayton H. Sharp, Charles P. Stein- 
metz, J. Franklin Stevens. 

—_—__4->—_—_— 
Idaho Cedarmen Adopt Standard List 
of Weights of Poles. 

The Idaho Cedarmen’s Association 
met November 7, in Spokane, at the call 
of President Lindsley. Several matters 
of interest were taken up and consid- 
ered, among them the adoption of a 
standard list of weights of poles. 

A committee on publicity was ap- 
pointed by the president, consisting of 
J. C. Davis, of the Humbird Lumber 
Company; H. C. Culver, of the Sand 
Point Lumber & Pole Company, and R. 
L. Bayne, of the Lindsley Brothers 
Company, to look into the matter of 
securing a greater publicity for the 
merits of the western cedar poles. 

In the evening a dinner was held. 


D a 
Electric Vehicle Association of Amer- 
ica. 

At the monthly meeting of the Elec- 
tric Vehicle Association of America, to 
he held on Tuesday evening, November 
21, at the Engineering Societies Build- 
ing, New York City, a paper will be pre- 
sented by T. Comerford Martin and 
Kingsley G. Martin entitled “TIas the 
Electric Vehicle Fully Arrived ?’’ 


Jobbers Hold Quarterly Meeting. 

The Electrical Supply Jobbers’ As- 
sociation of the United States held one 
of its regular quarterly meetings at 
Hot Springs, Va., November 8, 9 and 
10. Members were present from all 
parts of the United States, and subjects 
of widely varying interest were dis- 
cussed. 

No formal program was carried out, 
and as no papers had been prepared in 
advance the meetings were open at all 
times for a consideration of the prob- 
lems vital to the jobbers, as ideas oc- 
curred to those present. The matter 
of the high cost of living as this ap- 
plies to the electrical jobbing trade 
formed one of the most interesting and 
fully discussed topics, nearly all pres- 
ent taking part. 

T a 
International Acheson Graphite Com- 
pany Wins Turin Award. 

The Jury of Awards of the Turin, 
Italy, Exposition has awarded the In- 
ternational Acheson Graphite Company, 
of Niagara Falls, N. Y., a grand prize 
on the exhibit of its products. This 
award is of particular interest to the 
entire electrical industry and of especial 
interest to the International Acheson 
Graphite Company upholding as it does 
the general recognition of the excellent 
nature of its products. 

Edward G. Acheson, to whose crea- 
tive and inventive genius electric-fur- 
nace graphite is due, is now on a Eu- 
ropean tour and it is highly gratifying 
that his return to this country will be 
signalized by the presentation of this 
latest recognition of his good work. 

——————»>-o—_——- 

Los Angeles Electrical Exposition. 

It has been decided to hold the Los 
Angeles Electrical Exposition in the 
Shrine Auditorium in place of Fiesta 
Park, which was first chosen. The 
date of opening remains the same— 
November 25, and the show will con- 
tinne until December 9. 

The United States Government is to 
have an exhibit at this exposition 
which will include apparatus from the 
Bureau of Standards, the Weather Bu- 
reau, the Bureau of Soils, the Army 
and Navy Departments, and the Smith- 
sonian Institution. The Los Angeles 
Electric Railway and the Pacific Elec- 
tric Railway are not only participating 
in the show, but will run illuminated 
cars through the city every night of 
the exposition. The railroads of Cali- 
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fornia are offering a special rate for 
those attending. 
The show will be opened with a pa- 


rade consisting of decorated electric 
vehicles. 


y ——_ o ; 


Laws in Many States Discourage In- 
vestments in Public-Utility Secur- 
ities. i 
The attitude of unscrupulous politi- 

cians in making political capital out of 

unfair attacks upon public-service cor- 
porations; the election of reformers to 
office who are ill-advised as to the true 
condition of public-utility operation, 
and the passage of laws unfairly re- 
stricting the returns on capital ìn- 

‘vested are discouraging investments in 

public utilities, according to Andrew J. 

Cooke, vice-president of the Harris 

Trust and Savings Bank. | 
These statements were made in an 

address before the Electric Club of 

Chicago at the regular meeting of that 

organization on November 15. Mr. 

Cooke added that the laws in many 

states, as in Iowa for instance, were 

so unfair as to offer absolutely no in- 
centive for the investor in publie-utili- 
ity securities. In contrast, the laws of 

Wisconsin, as enforced by the Public 

Service Commission of that state were 

referred to as offering inducements to 

the investor. 

Speaking of returns necessary to at- 
tract capital, Mr. Cooke said that ten 
per cent was a fair figure. Many prop- 
erties are allowed to earn a fair return 
on the physical valuation only while 
the various risks which the investor 
must necessarily face are ignored. In 
this connection the importance of mak- 
ing a charge for depreciation was 
pointed out. Not infrequently com- 
panies are deceiving themselves and 
their stockholders by paying dividends 
out of their earnings when this money 
should be set aside for depreciation. 

In conclusion Mr. Cook stated that a 
conservative policy should be adopted 
by all public-utility companies as capl- 
tal could be obtained more readily by 
a corporation which gradually ex- 
panded and developed than by one 
which made radical enlargements. 

F. H. Reed, of Chicago, spoke briefly 
of the thorough study of depreciation 
which the various telephone companies 
are making. 

In the absence of President Neisz the 


meeting was conducted by Vice-Presi- 
dent Fowle. 
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ASSOCIATION OF RAILWAY ELEC. 
TRICAL ENGINEERS. 


FOURTH ANNUAL CONVENTION IN CHICA- 
GO, NOVEMBER 6-10. 


The fourth annual convention of the 
Association of Railway Electrical En- 
gineers was held in Chicago, Ill., No- 
vember 7 to 10 inclusive, headquarters 
being established in the Hotel La Salle. 
The first session was called to order at 
10 a. m., Tuesday, by Pres. J. R. Sloan, 
who then delivered the annual presi- 
dential address. As president of the 
association Mr. Sloan said that he was 
invited to attend the lectures given by 
the Illuminating Engineering Society, 
at Baltimore, October, 1910, also the 
convention of the National Electric 
Lamp Association at Association Is- 
land and various other meetings. At 
all of these he gleaned information 
that would be of benefit to the associa- 
tion. The work of the various stand- 
ing committees was appreciated and 
in conclusion Mr. Sloan thanked the 
members and other officers for the 
hearty support they had given him. 

The report of the secretary-treasurer 
which was then presented showed the 
association to be in a sound financial 
condition; also the total membership 
at the beginning of the convention was 
shown to be 551. 

Under the heading of unfinished 
business a communication from the St. 
Louis Section of the American Insti- 
tute of Electrical Engineers was read, 
requesting the Railway Electrical En- 
gineers to petition the government to 
establish a bureau or department for 
the supervision and protection of pat- 
ents, trademarks, ete. The association 
voted to present such a petition. 

Secretary Andreucetti then read a 
letter from W. A. Del Mar. of New 
York, in which he criticizes the term- 
inology relating to electric conductors 
which is at present in use. He pro- 
poses a set of standard definitions and 
requested that the association co-oper- 
ate with the American Institute of 
Electrical Engineers in having these 
definitions adopted. The matter was 
referred to the Committee on Specifi- 
cations, on motion of C. R. Gilman. 

Several amendments to the constitu- 
tion were then presented and adopted. 

At the afternoon session the first re- 
port was that of the Committee on 


Data and Information, which was read 


by F. E. Hutchison, chairman. 
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DATA AND INFORMATION. 


This committee presented test data, cov- 
ering two exhaustive tests, on the perform- 
ance of four and five-inch axle-lighting 
belts. These tests covered the average 
cost, mileage and depreciation of belts used 
for this service. Information is also pre- 
sented on electric headlights for locomo- 


tives, this data covering the complete 
cost of equipping locomotives with 
this style of light. Instructions are giv- 


en for focusing electric headlights. An 
interesting feature of the report is the 
table of statistics on electric car light- 
ing. It is shown that the total number of 
cars electrically lighted are 11,017 as 
against 33,634 lighted by other means. Of 
the former 1,372 are lighted by means of 
the straight storage system, 3,185 head- 


“end system and 5,900 axle generator sys- 


tem. Curves showing the cost of main- 
taining incandescent lamps, in electrically 
lighted cars, and the percentage of failures 
of electric lamps are included in the report. 


This report was discussed briefly by 
C. R. Gilman and A. D. Cartwright. A 
motion was then made to submit the 
report for letter ballot. 

Next on the program was the report 
of the Committee on Ventilation. F. 
E. Hutchison stated that the chairman 
of this committee had failed to em- 
body the data sent by members of the 
committee in his report. The commit- 
tee was therefore continued and W. H. 
Lynch, of Chicago, called upon for an 
address on the subject of ‘‘Ventila- 
tion.’’ 

Mr. Lynch stated that before any 
progress could be made toward solv- 
ing the problems of car ventilation it 
was necessary to know whether the 
railroads really wanted ventilation. 
He referred briefly to the underlying 
principles of ventilation and suggested 
how these principles could be applied 
to car work. Mr. Lynch explained that, 
in short, his method of ventilating a 
car would be to bring fresh air in at 
the windows and exhaust at the top 
of the car. 

Following Mr. Lynch’s remarks, Dr. 
W. A. Evans, former health commis- 
sioner of Chicago, delivered a very 
able address on ‘‘Car Ventilation.” He 
said that the correct principles were 
being applied by the Pennsylvania 
Railroad; also the Master Car Build- 
ers’ Association had presented a very 
thorough report on the subject. Dr. 
Evans called attention to the erroneous 
belief that ventilation could be accom- 
plished at the deck sash. He held the 
deck sash to be a detriment to good 
ventilation, the proper method being 
to take the air in at or near the floor 
line and exhaust at the roof. During 
cold weather the air should be heated 
first and an average temperature of 
seventy degrees maintained. The use 
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of fans, during both winter and sum- 
mer months, was advocated under the 
existing conditions. 

Dr. Evans, replying to A. J. Far- 
relly as to his opinion upon the use 
of ozonizers as a means of purifying 
air, said he did not favor these devices. 
He said that the amount of ozone pro- 
duced is so small that its beneficial ef- 
fect would amount to little or nothing. 
If the amount were large enough to 
be beneficial as a purifying agent, it 
would be a question whether or not 
the nitrogen compounds produced as 
a by-product in the working of these 
instruments would not be more injuri- 
ous, by far, than the evil that the ma- 
chine was intended to overcome. An- 
other objection to their use is that the 
ozone produces an odor which conceals 
the natural odor of foul air, and in 
that way the principal and most valu- 
able means of detecting poor ventila- 
tion is destroyed. 

WEDNESDAY ’S SESSIONS. 

The session on Wednesday morning 
was opened with the presentation of 
the report of the Committee on Stand- 
ards, Chairman D. J. Cartwright read- 
ing the report. This report is essen- 
tially one of recommendation and 
progress and the results of the adop- 
tion of the recommendations of last 
year’s committee were recited. In ad- 
dition-to the report on. these recom- 
mendations the report embodied fur- 
ther recommendations that have not as 
yet been adopted. 

These recommendations were dis- 
cussed briefly by Messrs. Gilman, Bil- 
lew, Bowen and Collett. The report 
was then referred to letter ballot. 

At the afternoon session the report 
of the Committee on Shop Practice was 
taken up first. This report was read 
by A. I. Totten. 

SHOP PRACTICE, 


This report discusses the question of 
alternating current as compared with di- 
rect current for the operation of various 
tools and appliances found in railway shops. 
It is held that the difference in first cost 
power-plant equipment, as the saving in 
repair shop. based on the use of alternat- 
ing or direct current, would be mainly rep- 
resented by the difference in cost of the 
power-plant equipment, as the saving in 
the transmission system, by using alternat- 
ing current and the lower cost of alternat- 
ing-current motors for driving machine 
tools, would be practically counterbalanced 
by the increased cost of alternating-current 
motor-driven cranes and variable-speed 
machines, where necessary to provide them 
with mechanicai speed changes. The gen- 
eral conclusion of the committee is that 
alternating current should be used exclu- 
sively in small division railroad repair 
shops, where the capacity of generating 
units in the power plant does not exceed 500 
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kilowatts. and that the combination of alter 
nating current and direct current should be 
used in larger installations. The direct 
current units should be installed for the 
purpose of operating variable-speed ma- 
chine tools only. The use of alternating 
current for operating cranes, transfer ta- 
bles, turntables and hoists is recommended 
as being wholly satisfactory. 


A. J. Farrelly opened the discussion. 
He advocated alternating-current serv- 
ice for practically all railway shops as 
he knew of no machines that could not 
be satisfactorily operated by alternat- 
Ing-current motors. 

F. E. Hutchison took exception to 
Mr. Farrelly’s statement. He said that 
punch presses or shears, for instance, 
could not be operated as efficiently 
with alternating-current motors as with 


direct-current machines. Mr. Farrelly . 


added that variable-speed motors are 
very much over-estimated. 

A. J. Collet said that there were 
some instances where direct-current 
motors were preferable, for instance 
for driving car-wheel lathes. 

The report of the Committee on Im- 


provements was then presented by Fd- 
ward Wray. 


IMPROVEMENTS, 

This committee co-operated with the 
various manufacturers engaged in the man- 
ufacture of electrical goods for railways 
and obtained complete information rela- 
tive to the improvements which have been 
made since October, 1910. All improve- 
ments noted are listed under the follow- 
ing heads: (1) axle lighting equipment; 
(2) storage batteries; (3) lamps, shades 
and fixtures; (4) fans: (5) motors and 
generators; (6) controlling devices; (7) 
wires and wiring devices; (8) transform- 
ers, rectifiers, etc.; (9) instruments; and 
(10) miscellaneous. Many of the improve- 
ments are illustrated. 


The discussion of this report was 
brief. C. R. Gilman asked as to the 
practice of railroads in installing spe- 
cial reflectors in mail cars. 

D. J. Cartwright called attention to 
a meeting. that the postal authorities 
have called, at which the subject of 
standard equipment for mail ears will 
be discussed and settled. Upon a mo- 
tion of Mr. Farrelly the report was 
adopted. 

A paper by K. R. Sternberg entitled, 
‘Insulation,’ was then presented by 
the author. There was no discussion. 


MOLDED INSULATION. 


The paper read by Mr. Sternberg was a 
comprehensive treatment of modern in- 
sulating materials which are capable of be- 
ing molded and worked into the various 
shapes desired, The author remarked that 
it seemed a pity that so little attention had 
been paid to a branch of the electrical in- 
dustry, that was of such importance as that 
concerning the properties of insulating ma- 
terials. He suggested that insulation should 
be taught in electrical courses as a special 
study, or treated by a special course of 
lectures given by a man thoroughly con- 
versant with the subject. Tt is necessary 


A 
Za. 


ELECTRICAL REVIEW AND WESTERN 


for a manufacturer who wishes to secure 
the best results to work hand in hand with 
the men who have made the study of elec- 
trical insulation their life work. Mr. Stern- 
berg described separately the merits of 
hard rubber, porcelain, isolast, vulkanas- 
best, stabilit, bakelite, condensite, and 
many other insulations used at the pres- 
ent time for molding purposes. 


THURSDAY ’S SESSIONS. 

“Light for Safety,” by F. R. For- 
tune, was the first paper at the morn- 
ing session on Thursday. An abstract 
of this paper, which was read by 
George C. Keech, is given herewith. 

THE LIGHT FOR SAFETY. 


This paper comments on the physiolog- 


ical aspect of illumination, contrasting ar- 
tificial light with daylight. The relative 
luminosities of the colors of the spectrum 
are given and it is shown that the colors 
in which acuity of vision is greatest are 
yellow and green. In this connection it is 
pointed out that the mercury-vapor lamp 
has a maximum color in the yellow green. 
Also on account of the size of the light- 
giving area of the mercury lamp, shadows 
are eliminated more than with any other 
form of illumination. Comments of Dr. 
H. E. Ives, Louis Bell and Charles P. Stein- 
metz on the quality of light given out by 
a mercury lamp are ‘embodied in the paper 
which concludes with a table showing the 
candlepower per square inch of various 
light sources. The figures for the carbon 
arc and mercury-vapor lamp are 84.000 and 
14.9 respectively. The author states that 
glare and high intrinsic brilliancy go hand 
in hand and should be dealt with 
dangerous foe to safety. 


The paper was discussed briefly by 
A. J. Sweet, George C. Keech and D. 
J. Cartwright. Mr. Sweet spoke of 
comparing the brillianey of bare tung- 
sten-filament lamps with other lamps. 
The former, in good practice, are al- 
ways used with reflectors or globes. In 
reply to a question by Mr. Cartwright 
as to whether it would be possible to 
adopt reflectors to the mercury-vapor 
lamps, Mr. Sweet said that he was con- 


vinced that such application could be 
made. 


as a 


The report of the Committee on Spe- 
cifications was then taken up. This 
report was divided into sections deal- 
ing with specifications for electrolyte 
for storage batteries, incandescent 
lamps, rubber-covered wire and hard- 


drawn copper wire. Each section was 


discussed separately, among those tak- 
ing part being R. N. Wallace, D. J. 
Cartwright, A. J. Collett, A. J. Farrel- 
Iv-and C. R. Gilman. 


The session was concluded with the 
report of the Committee on Train- 
Lighting Practice. 

TRAIN-LIGHTING PRACTICE. 

This report is divided into two parts, the 
first dealing with head-end practice and the 
second with axle-lighting practice. For the 
former turbine generator sets exclusively 
are recommended, and for through gervice 
should be located in the baggage car. The 


number of sets of batteries used depends 
upon local conditions, but sufficient capac- 
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ity should be provided to carry the light- 
ing load until the nearest division point is 
reached, where repairs can be made, or 
car replaced, in case of disablement of the 
generating equipment or the turbine car. 
The batteries should be so distributed that 
auxiliary light will not be needed while 
trains are being switched, or for cars 
dropped or picked up en route which are 
open to passengers while not connected to 
the train. Regarding axle lighting equip- 
ment the committee presents data on belts. 


pulleys, regulators and the keeping of rec- 
ords. 


The report of the Committee on |l- 
lumination was the first business tak- 
en up at the afternoon session. This 
report was presented by C. R. Gilman, 
chairman. 

ILLUMINATION. 


This is an exhaustive report covering the 
subject of illumination in all of its aspects. 
The report opens with a discussion of some 
of the underlying principles of illuminating 
engineering such as glare, vision, terms and 
units and calculation of illumination. The 
present practice relating to railroad paz- 
senger-station lighting is then discussed un- 
der the following heads: Station approacb- 
es; waiting room; baggage room; offices: 
dining rooms, lunch rooms and counters. 
The remainder of the report is devoted to 
a complete description of the incandescent 
lamp, treating of manufacture, ratings, ef- 
ficiencies, etc. An appendix contains tables 
giving the principal performance and life 
values for the standard-voltage ranges. Ac- 
companying each of the tables are illustra- 


tions showing the appearance and general 
dimensions of the lamps. 


B. F. Fisher opened the discussion. 
He called attention to the present 
strength of the new wire-type and 
drawn-wire tungsten lamps, as com- 
pared with the earlier types. The dif- 
ference, he said. is not in the filament 
but in the mechanical structure of the 
lainp. 

F. R. Frost asked Mr. Fisher what 
effect over voltage has on the life of 
the new lamps. Mr. Fisher said that 
an excess voltage of one per cent 
would decrease the life sixteen per 
cent as compared with an eighteen-per- 
cent decrease for a carbon lamp. 

In reply to a further question Mr. 
Fisher spoke briefly regarding the new 
method of rating lamps and how to 
obtain the highest efficiencies. 

The report of the Committee on Ac- 
counts and Reports was then presented 
by F. R. Frost, chairman, This report 
covers a uniform method of calculating 
and reporting the cost of car lighting. 

FRIDAY MORNING SESSION. 


The paper by T. V. Buckwalter en- 
titled, ‘‘Industrial Trucks for Railwa: 
Service,” was presented at the Friday 
morning session. This paper describes 
very fully several types of an electri 
truck, giving details as to construc: 
tion, operation and service for which 
each type is adapted. 


_ 
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The election of officers for the ensu- 
ing year resulted as follows: 

President, F. R. Frost, Atchison, To- 
peka & Sante Fe Railroad. 

First vice-president, D. J. Cart- 
wright, Lehigh Valley Railroad. 

Second vice-president, C. R. Gilman, 
Chicago, Milwaukee & St. Paul Rail- 


wavy. 

Secretary-treasurer, J. Andreucetti, 
Chicago & Northwestern Railway. 

It was decided to hold the next an- 
nual meeting in Chicago and the sum- 
mer meeting at Atlantic City. dates to 
be selected by the Executive Commit- 


tee. 
EXHIBITS. 


During the convention the Railway 
Electric Supply Manufacturers’ Asso- 
ciation conducted an exhibition that 
brought forth the highest praise of all 
in attendance. The following is a list 
of those maintaining exhibits, with 
brief descriptions of their displays and 
the representatives in attendance: 


Adams-Bagnall Electric Company exhibit- 
ed lamps and Jandus fans. The company 
was represented by B. A. Stowe. J. G. Pom- 
eroy and C. N. Beach. 

Adams & Westlake showed several types 
of dry batteries and railway supplies par- 
ticularly adapted for car-lighting work. 

American Pulley Company exhibited a 
complete line of pulleys designed for car 
lighting work. : 

Benjamin Electric Manufacturing Com- 
pany had on display a complete line of re 
flector sockets for all sizes of Mazda lamps. 
Also a line of miscellaneous Benjamin tung- 
sten fixtures. H. E. Watson and G. B. Weber 
represented the company. 

Central Electric Company had an inter- 
esting exhibit of Okonite wires and cables, 
Columbia incandescent lamps of all sizes, 
D. & W. fuses, Diehl car fans and several 
specialties of peculiar interest to car-light- 
ing men. The company was represented 
by R. N. Baker and J. M. Lorenz. 

Consolidated Railway Electric Lighting & 
Equipment Company exhibited a line of 
axle pulleys of all sizes, axle generators, 
generator parts and regulator panels. All 
of this apparatus was shown assembled and 
disassembled for inspection of the various 
parts. L. J. Kennedy was in attendance. 

Crouse-Hinds Company made an elaborate 
exhibit of receptacles, rosettes, sockets, va- 
rious types of switches, panel boxes and a 
miscellaneous assortment of apparatus of 
particular interest to car-lighting men. The 
O was represented by Charles Dub- 

cy. 

Cutter Company, Philadelphia, Pa.. exhib- 
ited several types of I-T-E circuit-breakers. 
These were shown operating under various 
conditions and the functions of each type 
were demonstrated. In addition the com- 
pany distributed photographs and literature 
bearing on recent installations of these cir- 
cult-breakers. The company was represent- 
ed by H. F. Darby, Jr. 

_ Edison Storage Battery Company exhib- 
Ae the Edison battery assembled in three 
re al phe for car-lighting purposes. A 
aca sans exhibit was a sample board 
lent & the entire development of the bat- 
oe E raw material to the finished 
H. G. Thomson Tom was represented by 
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Electric Storage Battery Company had on 
display various types of car-lighting bat- 
teries. “Chloride Accumulators,” “Tudor 
Accumulators,” portable batteries for signal 
work and several types of two-cell units 
used on several of the railways. In addi- 
tion the company had on exhibition a com- 
plete line of battery parts, plates, etc. The 
company was represented by G. H. Atkin 
and W. E. Hunt. 

General Electric Company exhibited a 
complete line of Mazda lamps for car-light- 
ing! ranging in size from 15 to 500 watts. 
A feature of the exhibit of this company 
was the drawn-wire Mazda lamps for car- 
lighting service subjected to severe shocks. 
Samples of these lamps were distributed to 
active members. The company was repre- 
sented by J. Scribner, A. Totten, A. L. Broe, 
J. L. Buchanan. J. D. A. Cross and A. G. 
Jones. 

Gould Companies exhibited Gould storage 
batteries. various types and sizes of Gould 
couplers and various apparatus manufac- 
tured by the companies for car-lighting 
work. G. R. Berger and W. T. Sherman 
were in attendance. 

Heany Lamp Company exhibited a com- 
plete line of Heany tungsten lamps, and 
Heany pure asbestos fireproof magnet wire. 
The company was represented by Ray P. 
Lee and R. S. Carrick. 

Holophane Company exhibited a complete 
line of steel and glass reflectors, globes, 
fixtures. etc. The company was represent- 
ed by V. W. Foster, J. G. Rarrett and A. J. 
Sweet. 

Kerite Insulated Wire & Cable Company 
exhibited samples of its wire and cable. The 
company was represented by Azel Ames. 
B. L. Winchell and George A. Graber. 

J. Lang Electric Company had on exhibi- 
tion a completely equipped switchboard. 
Those in attendance were Otis B. Duncan 
and R. B. Fuller. 

National Electric Lamp Association, Cleve- 
land, O., showed a complete line of high- 
efficiency incandescent lamps. C. W. Ben- 
der was in attendance. 

New York Leather Belting Company ex- 


hibited a full line of belting and belting 


samples for car-lighting work. J. L. Abt 
and W. H. Glatt were in attendance. 

Niagara Lead & Battery Company exhib- 
ited storage-battery parts. The company 
was represented by S. Sargent and J. J. 
Schayer. 

Oneida Steel Pulley Company exhibited a 
complete line of steel pulleys in various 
sizes for auxiliary lighting work. 

Pass & Seymour exhibited sample boards 
of various fittings. Those in attendance 
were Frank A. Driscoll and F. T. Haffner. 

Pyle National Electric Headlight Company 
had on exhibition a standard electric head- 
light which was shown in operation during 
the convention. 

Safety Car Heating & Lighting Company 
exhibited regulator panels, axle generators 
and an elaborate display of fixtures and 
brackets for car-lighting. Also a miscella- 
neous assortment of accessories. A. C. 
Moore. R. W. Armstrong. H. H. Halm, G. E. 
Hulse. J. H. Rodger and E. S. Spinning were 
present. 

Sangamo Electric Company exhibited a 
complete line of meters and parts. The 
company was represented by J. H. Hodde 
and H. W. Young. 

United States Light & Heating Company 
showed a Moskowitz thirty-volt generator. 
thirty-watt regulators and sixty-volt regula- 
tors, Bliss type “O” thirty-volt, forty-am- 
pere generators, with standard Pullman 
generator regulators, a complete line of Na- 
tional battery plates and miscellaneous 
supplies. The company was represented by 
WwW. F. Bauer, W. L. Bliss, W. P. Hawley, 
Alex Russell and J. E. Widner. 

Watson Insulated Wire Company exhibit- 
ed a complete line of Kerite wires and ca- 
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bles, samples of crude rubber, and literature 
bearing on these products. 

Western Electric Company, Chicago, Ill., 
exhibited interphones for railway shops and 
offices, a number of Mazdaliers, Hawthorn 
flaming arc lamps, and a full line of Mazda 
lamps for train-lighting service. The com- 
pany was represented by G. H. Porter. 

Westinghouse Electric & Manufacturing 
Company exhibited a complete line of wire- 
type tungsten lamps shown in sizes ranging 
from fifteen to 500 watts. A feature of the 
exhibit was the shock test carried on. The 
company was represented by B. F. Fisher, 
Jr., R. E. Geare, F. H. Herzoch, R. F. Moon, 
L. N. Pyle and R. W. Soady. 

Willard Storage Battery Company exhib- 
ited a complete line of standard batteries 
and battery parts. The company was rep- 
resented by T. A. Willard and W. E. Bal- 


lentine. 
——_—_—__--—_—_— 


Power in the Deerfield Valley. 


In a recent issue a description was 
given of the power developments in the 
Deerfield Valley in New England. 

It is expected that a very consider- 
able demand for the electric power will 
be found and developed in the Deer- 
field Valley, both in Vermont and Mas- 
sachusetts. What is not used in the 
Deerfield Valley will be transferred by 
a line to the power station at Vernon 
and thence distributed. Thus Brattle- 
boro will have the advantage of this 
Deerfield power the same as at the 
Vernon plant. Further than that, it is 
expected that if the demand is suffi- 
cient a line will be run to Bennington. 
It is the purpose of the financial in- 
terests to dévelop the use of this power 
to as large an extent as possible in 
Vermont, both on account of the near 
proximity of the power plants and the 
favorable conditions with cheap power 
for the development of manufacturing 
in Southern Vermont. 

The initial development on the Deer- 
field will be as much all together as 
that at Vernon and ultimately there 
will be two or three times as much 
power developed on the Deerfield as 
at Vernon. Southern Vermont is like- 
ly to receive a tremendous impetus 
at.once from this great power develop- 
ment. ` 

T. H. N. Cornell, general manager 
for the power construction company, 
was in Wilmington recently making 
arrangements for the accommodation 
of a force of men at Somerset. They 
will immediately start work on a dam 
that will flood some 1,300 acres in 
Somerset and Stratton. It is under- 
stood that this pond will be used as 
an auxiliary to other dams to be con- 
structed along the Deerfield and will 
be drawn on only in case of shortage 
in the supply of water. 


SWITCHBOARDS OF THE PEDES- 


TAL, POST AND CONTROL-DESK 
DESIGN.—I. 


BY STEPHEN Q. HAYES. 


Most engineers are familiar with the 
panel switchboards that are usually 
supplied in the moderate size American 
power plant, but the larger installa- 
tions frequently contain control pedes- 
tals, instrument posts and control 
desks with which they are not so fa- 
miliar. It is the intention of this article 
to illustrate and describe at some 
length, the designs of one of the largest 


FIG. 1.—CONTROL AND INSTRUMENT 
STAND, NIAGARA FALLS, N. Y. 


of the American electrical manufactur- 
ing companies that supplies pedestals, 
posts and control desks to many plants. 
In order to show more clearly the gen- 
eral evolution of design along these 
lines, some of the earliest types as well 
as the latest ones are included in this 
article. 

This type of construction is used in 
place of panel switchboards in power 
plants where the amount of power to 
be handled is such that it becomes 
necessary to take greater space for the 


switches, circuit-breakers and similar 
appliances, than could be found availa- 
ble on the usual type of panel switch- 
boards, and the use of distant-control 
apparatus is one of the distinguishing 
marks of this kind of switch- 
ing installation. This distant-control 
apparatus contains many features 
of great interest whose descrip- 
tion would require more space than is 
available in this article, which treats 
only of the ‘‘switchboard’’ portion of 
a ‘‘switchgear’’ installation, using the 
former term ‘‘switchboard’’ in its nar- 
row sense a8 covering the panels, ped- 
estals, posts, desks, etc., containing the 
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FIG. 2.—CONTROL PEDESTAL, CONSOLI- 
DATED TRACTION COMPANY, 


meters, control handles, ete., and the 
latter term ‘‘switchgear’’ in the broad 
sense as including the switchboard 
as well as the various switches, circuit- 
breakers, rheostats, ete., operated from 
the switchboard. 

While there is no absolute rule as to 
just when and where distant-control 
switchgear should be used, it has be- 
come general practice in alternating- 
current installations of 2,400 volts and 
above, and of more than 2,500 kilo- 
watts capacity, to consider seriously 
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the use of distant control for the oil 
cireuit-breakers and similar appliances. 
In many cases, however, panel switch- 
boards are used with the distant-con- 
trol apparatus. 

Where the number of generators is 
comparatively small in reference to the 
number of feeder circuits, it is fre- 
quently of advantage to use control 
pedestals and instrument posts for the 
venerator circuits and to take care of 
the feeder circuits by means of a panel 
switchboard. The instrument posts and 
control pedestals are self contained, and 
additional posts and pedestals can read- 
ilv be added with additional machines, 


FIG. 3.—CONTROL PEDESTAL, HAMILTON 
CATARACT POWER COMPANY. 


without disturbing the symmetry of the 
arrangement. 

Where it is desired to have a very 
compact arrangement, and to control 
the generators and feeders from the 
same switchboard, the contro] desk has 
many advantages, particularly where 4 
group system of circuits is used and it 
is desirable to have a miniature busbar 
to show the general scheme of connect- 
tions and the arrangement of circuits 
in use. In practically all American 
plants of 10,000 kilowatts and over, 


= — = 
ateen naes «yaa a: 


— E E) 


ae 


— "aar 


LA 


November 18, 1911 


as well as in many smaller ones, some 
source of auxiliary control is used, such 
as compressed air, solenoids, motors, 
etc., owing to the amount of power 
to be handled, the physical exertion 
necessary to operate large apparatus, 


FIG, 4.—PEDESTAL FOR ST. 
‘LOUIS CENTRAL STA- 
| TION. 
the high voltage used, the advisability 
of concentrating the control of widely 
separated devices, or other reasons. 
Probably the earliest type of pedes- 
tal switchboard installed in the United 


FIG. 7.—INSTRUMENT POST FOR FIVE 
METERS. 


States is that shown in Fig. 1, which 
was supplied to the Niagara Falls Pow- 
er Company with the first three 5,000- 
horsepower, 2,200-volt, two-phase gen- 
erators, the contract for which was 


placed in 1893. The size of these ma- 
chines exceeded anything previously at- 
tempted, and the problem of suitable 
switchgear involved a great amount of 
original design and-of pioneer experi- 
mental work. It was early realized 


FIG. 5.—THREE CONTROL PEDESTALS FOR TELLURIDE POWER 


COMPANY. 
that no switchgear then in existence 
could satisfactorily control these ma- 
chines, nor was it considered feasible 
to attempt to operate by hand the 
switches that would have to be specially 
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er Company. As may be noted, the con- 
trol stand contains four valve handles; 
two for the compressed-air cylinders 
that operate the two main switches 
connecting the armature of the gen- 


erators to either or both of two sets of 


FIG. 6.—PEDESTAL FOR 
ONTARIO POWER 
COMPANY. 
busbars; and two for the cylinders of 
the field switches. The handwheel on 
the top of the control pedestal] is used 
for the rheostat. The instrument stand 
contains two illuminating lamps, one 


FIG. 8.—INSTRUMENT POST FOR NINE 
METERS. 


developed for this large installation. 

Ten of these control stands and in- 
strument stands were installed by 1895 
and are still in service in the No. 1 
power house of the Niagara Falls Pow- 


FIG. 9.—POST FOR LARGE ROTATABLE 
SYNCHROSCOPE. 


round-pattern direct-current field am- 
meter, two horizontal edgewise single- 
phase wattmeters, two horizontal edge- 
wise ammeters, and two horizontal 
edgewise voltmeters. Somewhat simi- 
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lar control and instrument pedestals 
were furnished for the operation of 
feeders, exciters, rotaries, ete. With 
the exception of the marble slab con- 
taining the instruments, the remainder 
of the pedestal was of metal. These 
pedestals are all mounted on control 
galleries with the pneumatically oper- 
ated switches underneath the gallery. 

Fig. 2 shows one of the control ped- 
estals furnished in 1896 to the Consoli- 
dated Traction Company, of Pitts- 
burgh, for the control of 800-kilowatt 
direct-current railway generators. The 
switches and cireuit-breakers were 
pneumatcally operated, but owing to 
trouble with the air piping, this meth- 
od of control has been abandoned in 
this plant. These pedestals, however, 
are of interest from a historical point 
of view. As may be noted, the pedestal 
had a pilot light at the top, and a lamp 
for lighting up the face of the direct- 
current ammeter. Farther down on 
the pedestal was placed the voltmeter 
receptacle and plug, and the two 
handles used for the control of the 
valves operating a single-pole, carbon- 
break, circuit-breaker, and a three- 
pole, double - throw, brush - contact 
switch. The handwheel was used for 
the control of the field rheostat. 

Fig. 3 shows a control pedestal of 
later design that was furnished to the 
Hamilton Cataract Power Company, for 
use’ in the generating station at De 
Cew Falls, this station containing a 
number of 2,400-volt, three-phase gen- 
erators of large capacity. Each pedes- 
tal contained a two-pole hand-operated 
field-discharge switch; a handwheel 
for a sprocket-operated field rheostat ; 


a circuit-breaker controller; electro- . 


mechanical tell-tale device for use with 
the circuit-breaker controller; a syn- 
chronizing receptacle; a synchronizing 
lamp and voltmeter receptacle and 
plug. 

Four generator control pedestals 
were supplied to the Pratt Street sta- 
tion of the United Railways & Electric 
Company, of Baltimore, for the control 
of 2,000-kilowatt, 13,200-volt, three- 
phase twenty-five-cycle generators. 
Fach pedestal was provided in the low- 
er part with a single-pole, single-throw, 
field-discharge switch; a drum con- 
troller for a motor-operated field rheo- 
stat; and a drum controller for the 
engine governor. In the upper part 
there were three oil circuit-breaker 
controllers with electromechanical tell- 
tale devices and a four-point voltmeter 


receptacle. At the top of the pedestal 
were placed synchronizing and signal 
lamps, while the synchronizing recep- 
tacles and plugs were located on each 
side of the lower circuit-breaker con- 
trollers. 

Fig. + shows one of a large number 
of generator control pedestals supplied 
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pany, for the control of two water- 
wheel-driven exciters, two 5,500-kilo- 
volt-ampere generators, two banks of 
step-up transformers and 88,000-volt 
transmission lines. The pedestal on the 
right is the one used for the two excit- 
ers. It is provided with two two-pole, 
double-throw knife switches for the 
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FIG. 


to the Union Electrie Light & Power 
Company of St. Louis, this pedestal 
being similar in its equipment to that 
in the preceding paragraph, except 
that the field switeh was electrically 
operated instead of hand operated and 
that a signal push-button was installed 
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main circuits of the exciters; one sin- 
gle-pole, single-throw knife switch for 
the equalizer circuit; two field-rheostat 
handwheels: two controllers; one six- 
point voltmeter receptacle with four- 
point voltmeter plug; two two-pole, 
single-throw  field-disecharge switches 


FIG. 11.- 


on the contro] pedestal. As may be 
Judged from Figs. 3 and 4, these pedes- 
tals are well standardized, having a 
height of 4 feet 8.25 inches and occu- 
pying a floor space fourteen inches 
square. 

Fig. 5 shows three control pedestals 
supphed to the Telluride Power Com- 


PEDESTALS AND POSTS, SWITCHING STATION, ONTARIO POWER COMPANY. 


for the exciters and a two-pole, double- 
throw switch for connecting the con- 
trol circuits to either of the two ex- 
citers. 

The two pedestals on the left are 
used for the control of the generators, 
step-up transformers and transmission 
lines. Each pedestal is provided with 
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one field-rheostat handwheel, two field 
switches for connecting the field of the 
generator to either of two sets of ex- 
citer buses, seven controllers with in- 
dicating lamps, two synehronizing 
lamps, two synchronizing receptacles, 
one eight-point voltmeter receptacle, 
ete. It may be noted that a complete 
miniature bus system is placed on the 
front of the pedestal, and indicates the 
connections made by the various cir- 
cuit-breakers. ` 

Fig. 6 shows one of the seven control 
pedestals supplied to the Ontario Pow- 
er Company at Niagara Falls, and each 


used for the control of one 8.770-kilo- 


volt-ampere, 12,000-volt, twenty-five ey- 


through these two breakers is con- 
nected by the breaker controlled by the 
lower left-hand controller to a 12,000- 
volt bus in the distributing station, or 
it ean pass through the breaker con- 
trolled by the middle controller to a 
common connection, where it branches 
and passes either through another 
breaker to a second 12,000-volt bus, or 
through a breaker on the low-tension 
side of the step-up transformers. The 
controller in the extreme upper right- 
hand corner takes eare of the breaker 
in the high-tension side of the step-up 
transformers. The two remaining con- 
troHers with circular handles are used, 
one for the control of the field rheostat 


FIG. 12.— CONTROL PEDESTALS AND INSTRUMENT FRAMES, BROOKLYN HEIGHTS. 


cle, three-phase generator and three 3,- 
000-kilovolt-ampere transformers step- 
Ping up to 66,000 volts. This pedestal is 
equipped with push-button control for 
the generator field cirenit and is pro- 
vided with a white signal lamp that 
lights up when the field cirenit is 
closed. As may be noted from the 
miniature bus that is placed on the 
face of the control pedestal. there are 
two electrically operated oil circuit- 
breakers in the main generator circuit, 
one placed in the power house at the 
foot of the eliff and the other placed 
in the distributing station. The eireni! 


from the generator after passing 


and the other for the control of the 
speed-governor motor. Suitable syn- 
chronizing lamps and receptacles are 
also placed on these pedestals. 

The type of pedestal shown in Figs. 
5 and 6 is 5 feet high and occupies a 
Hoor space approximately 24 by 14 
inches. The various control pedestals 
previously illustrated are ordinarily 
used with instrument posts. 

Fig. 7 shows a typical generator in- 
strument post, equipped with a direet- 


current field ammeter, a three-phase 


power-factor indicator and three alter- 
nating-current ammeters. This post is 
provided with railing sockets and is in- 
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tended to form one of the supporting 
posts of the railing at the edge of the 
switchboard gallery. The control 
pedestal is usually so placed that when 
the operator is standing at the pedes- 
tal, he faces the instrument post and 
also faces the generator room, so that 
he can watch the operation of the ma- 
chine which he is controlling. These in- 
strument posts are made to contain va- 
rious combinations of instruments, and 
have a total height to the top of the 
grillwork above the upper meter of 
about eight feet ten inches. : 

Fig. 8 shows. one of the seven instru- 
ment posts furnished to the Ontario 
Power Company and installed in its 
distributing station at Niagara Falls. 
Each of these posts contains the instru- 
ments used with one generator and 
three step-up transformers, and is used 
in connection with one of the control 
pedestals shown in Fig. 6. Each post 
is provided with a single-phase syn- 
ehroscope, a frequency meter, a three- 
phase power-factor indicator and trans- 
former and generator ammeters and 
similar instruments. As may be noted, 
the base of the instrument post con- 
tains a number of calibrating jacks 
that permit the calibrating of the in- 
struments without removing them from 
the posts. The total height of this post 
is nine feet. | 

Fig. 9 shows a synchronizing post, 
containing a thirty-six-inch dial station 
synchroscope, the post being so ar- 
ranged that the synchroscope may be 
turned in any direction to be readily 
visible from any portion of the power 
house. As this synchroscope ìs pro- 
vided with a revolving pointer made of 
a tubular incandescent lamp, and as 
the letters F and S and the synchroniz- 
ing point on the scale are illuminated, 
the operation of this synchroscope can 
he observed as readily at night as in 
the day. 

Fig. 10 shows the installation of ped- 
estals and posts in the switching gal- 
leries of the Union Electric Light & 
Power Company, of St. Louis, this 
equipment originally having been fur- 
nished for the control of eleven 6,600- 
volt, twenty-five-cycle, three-phase gen- 
erators of various capacities and a 
large number of feeders, and since in- 
ereased. The generator controlling de- 


vices are located on the pedestals 


shown in Fig. 4, while the generator 
instruments are placed on posts siti- 
lar to Fig. 7, the posts acting as sup- 
ports for the gallery railing. A sta- 
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tion post containing voltmeters, syn- 
chroscopes, ete., is so located that 
the instruments could be observed from 
any portion of the gallery. With the 
arrangement shown, the operator on 
the switchboard gallery at the end of 
the station faces the generator room 
while standing at the control pedestals 
and watching the switchboard genera- 
tor instruments. The feeders are con- 
trolled from the panel board back of 
the operator, while the masonry struc- 
ture for the busbars and connections is 
hack of the feeder board and located 
on the control gallery, as well as sev- 
eral lower galleries. Since the time of 
the original installation, the switch- 
board gallery has been imclosed in 
glass, and the generator instruments 
have been taken off the instrument 
posts, and placed on swinging panels 
attached to the framework of the glass 
inclosure. 

Fig. 11 shows the general arrange- 
ment of the control room in the dis- 
tributing station of the Ontario Power 
Company, at Niagara Falls, Ontario, 
for the control of seven 8,770-kilovolt- 
ampere, 12,000-volt, three-phase gen- 
erators, with banks of 3,000-kilovolt- 
ampere transformers stepping up to 
66,000 volts. Each of the seven genera- 
tor-control pedestals is of the type 
shown in Fig. 6, while the seven instru- 
ment posts are of the type shown in 
Fig. 8. The 66,000-volt feeder circuits 
running to Rochester and Syracuse are 
controlled from the panel board, while 
the two smaller pedestals placed near 
the telephone desk are used for the 
control of the exciter circuits. 

Fig. 12 is a compromise between the 
pedestal and control-desk type of con- 
struction and shows the operating gal- 
leries with generator stands and instru- 
ment panels installed in 1901, at the 
Third Avenue power house. of the 
Brooklyn Heights Railway Company 
for the control of six 2,700-kilowatt, 
6,600-volt, three-phase generators. The 
general arrangement, as may be noted, 
is such that the station attendant 
standing at the generator pedestal or 
desk can readily look under the instru- 
ment panels and watch the machine 
which he is controlling. Each genera- 
tor desk consists essentially of a cast- 
iron frame with rectangular marble 
slabs arranged to form the front, back 
and top, while circular slabs placed on 
the sides act as supports for the 
rheostat handwheel, reverse - current 
relays, knife switches, etc. 
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The generator field rheostat is op- 
erated by means of a large handwheel 
on the right-hand side of each gen- 
erator desk, which handwheel is con- 
nected by bevel gears with a face plate 
mounted underneath the resistance 
grids that are located on the switch- 
board floor behind the feeder panels. 

Each generator desk has a two-pole, 
hand-operated field switch with dis- 
charge resistance, this switch being 
placed on the vertical front slab. The 
diagonal front slab is provided with 
three circuit-breaker controllers with 
electromechanical tell-tale devices, 
while the top slab is provided with in- 
dicating and synchronizing lamps of 
the bull’s-eye pattern, a synchronizing 
receptacle, a three-pole, double-throw 
switch for the control of the speed- 
governor motor. The diagonal back 
slab is provided with three small, fused 
knife switches, while the vertical back 
slab is blank. 

In front of and above each generator 
desk is an instrument panel containing 
a field ammeter, three alternating-cur- 
rent ammeters, a generator voltmeter, 
a polyphase indicating wattmeter, a 
power-factor meter, a polyphase watt- 


hour meter, a synchroscope, a syn- 


chronizing lamp and signal devices. 

In this station the feeder panels are 
located on the same gallery as the gen- 
erator desks, and are placed a short 
distance back of them, allowing suffi- 
cient space in the aisle for the opera- 
tor. Each feeder panel controls two 
feeders and is provided with proper 


meters, relays, controllers, ete. 
(To be continued.) 
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Tests of Large Boilers at the Detroit 
Edison Plant. 

In the November number of the Jour- 
nal of the American Society of Me- 
chanical Engineers there appears an in- 
teresting paper by D. S. Jacobus on the 
tests of large central-station boilers. 
The tests described in this paper were 
made on two Babcock & Wilcox boilers 
at the plant of the Detroit Edison Com- 
pany. Each of the boilers has a rated 
capacity of 2,365 horsepower on the 
basis of ten square feet of boiler-heat- 
ing surface per horsepower, and in 
every-day practice carries a load of 
6,000 kilowatts and in the evening from 
7,000 to 8,000 kilowatts. The prelimi- 
nary and regular tests required that the 
boiler room of the large power house be 
under the control of the observers for 
three months, and for six weeks over 
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fifty men worked in eight-hour shifts 
night and day exclusively on the tests. 
One of the boilers tested was equipped 
with Roney stokers and the other with 
Taylor stokers. The test results secured 
indicated that the efficiency obtainable 
with each stoker is about the same. The 
combined efficiency of the boiler and 
furnace varied from about 80 per cent 
at slightly below rating to about 76 per 
cent at double rating, on the basis of ten 
square feet of boiler-heating surface 
per rated horsepower. In obtaining 
these efficiencies the steam used for 
driving the stokers and for producing 
the forced blast in the Taylor stokers 
has not been deducted from the total 
steam generated by the boiler. The 
amount of steam used by the Roney 
stokers was about 1.5 per cent of the 
total steam generated by the boilers, 
and for the Taylor stokers about 2.5 
to 3 per cent. l 
In the conclusion of his paper, Mr. 
Jacobus compares the results of the De- 
troit tests with those of a hand-fired 
Babcock & Wilcox marine boiler that 
were reported about a year ago. By 
combining the results secured with the 
two types of boilers it is shown that 
the efficiency varies from about 80 per 
cent at an evaporation of 3 pounds per 
square foot of heating surface per hour, 
from and at 212 degrees Fahrenheit, to 
76 per cent at 7 pounds, 72 per cent at 
10 pounds, and 60 per cent at.147 
pounds. It therefore follows that if the 
performance of the two boilers could be 
combined, a boiler could be run from 
about eighty per cent of the ordinary 
rating to over four times this rating, 
and for most classes of central power- 
plant service it would be possible to run 
all of the boilers in the plant all of the 
time, thus eliminating the loss occa- 
sioned through having to carry a num- 
ber of boilers under banked fires. Mr. 
Jacobus is now working on the de- 
velopment of a boiler of this sort. 


a i 
Standard Boiler Rules. 

Standard rules for the care and con- 
struction of boilers are to be made the 
subject of study by a special commit- 
tee appointed by the American Society 
of Mechanical Engineers. There 38 
reason to believe that a set of carefully 
prepared specifications formulated and 
recommended by such a committee will 
be recognized as a standard by legis- 
latures and officials, and that uniform- 
ity in legal provisions will be obtained. 
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Commercial Practice—Management, Rates, New Business. 


Electric-Sign Business Increasing in St. 


Louis. 

The Union Electric Light & Power 
Company, of St. Louis, Mo., has been 
carrying on a strenuous sign campaign 
and, as is usually true of a consistent 
effort on the part of the central-station 
company in such matters, the results 
have been much better than expected. 
The company reports that at present 
there are about 600 electric signs on its 
lines, and this in view of the fact that 
a city ordinance prohibits the erection 
of signs extending more than eighteen 
inches over the sidewalk. Numerous 
advertising clubs of St. Louis are work- 
ing for the repeal of this ordinance, in 
view of the safe construction which 
now obtains. 

An interesting feature of the Union 
Company’s campaign is the support 
which the daily papers are giving it. 
The St. Louis Republic for October 29 
contained an eight-page sign supple- 
ment devoted entirely to electric signs. 
giving cost data, and describing many 
of the more prominent electric sign in- 
stallations. 

——_—__~--e______- 
More ‘‘Made in Rockford” Illustra- 
tions. 

In the November 4 issue of the 
ELECTRICAL REVIEW AND WESTERN 
ELECTRICIAN there was described an in- 
genious scheme which the Rockford 
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dow for a period of one week. The 
accompanying illustrations show two 
additional displays which have recent- 
ly been maintained. 
—___ +» 
Over 2,000 Domestic Electric Appli- 
ances. 

The accompanying illustration shows 
a new advertisement which the Com- 
monwealth Edison Company (Chicago) 


Over Two Thousand Thins 
ELECTRICAL 47 Convenience, 
Comfort and Health in the 
Modern Home may be found at 


ELECTRIC SHOP 


JACKSON AND MICHIGAN BOULEVARDS. 
ELECTRIC LIGHT BILLS MAY BE PAID HERE 
AnElectrical Gift is 


always acceptable 
CHRISTMAS SUGGESTIONS 
Ae 
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TIMELY ADVERTISEMENT OF THE COM- 
MONWEALTH EDISON COMPANY. 


has ready for insertion in theater pro- 
grams, ete. A significant point brought 
out is that there are available today 
over 2,000 domestic electrical appli- 
ances. Attention is called to the suit- 
ability of these appliances for Christ- 
mas gifts. 

Progressive central-station compa- 
nies realizing that there is no better 
field for the sale of electrical energy 


ROCKFORD ELECTRIC COMPANY'S GLOVE WINDOW. 


(Ill.) Electric Company is employing 
for the utilization of its show window. 
Various manufacturers of Rockford, 
using central-station service are invit- 
ed to display their goods in the com- 
pany’s show window, each manufac- 
turer being allowed the use of the win- 


than that offered by domestic appli- 
ances and that there is no better time 
to push their sale than at Christinas, 
are preparing for their 1911 campaigns, 
as indicated by the timely advertise- 
ment of the Commonwealth Edison 


Company. 


Big Power Business by the Brooklyn 
Edison Company. 

The sales department of the Edison 
Electric Illuminating Company, of 
Brooklyn, durng the sixty days ending 
November 1, 1911, has closed the great- 
est amount of business ever written in 
a similar period in the history of the 
company. 

Among the large contracts which 
have been obtained, may be mentioned 
the following: 

The Tidewater Paper Mills, 1,000 
horsepower. This concern will manu- 
facture paper from pulp brought from 
Canada, and has already contracted for 
a year’s supply of its entire output. 
The complete paper manufacture from 
pulp to paper will be through the op- 
eration of electrically-driven machines, 
the entire plant having a load-factor 
on the Edison Company’s system of 
over sixty per cent. The estimated rev- 
enue to the Edison Company from this 
concern will exceed $30,000 per year. 

A contract with the Bush Terminal 
Company has just been closed for a 
long period, covering not only the com- 
plete supply to the existing buildings 
of the terminal, but including three new 
loft buildings now under construction, 
which will double the capacity of the 
present plant. Not only does Edison 
current supply the lighting and power 


ROCKFORD ELECTRIC COMPANY'S WATCH WINDOW. 


needs of the loft buildings, but also the 
charging current for electric truck 
cranes, which are used throughout the 
Bush yards. Approximately 3,500 to 
4,000 horsepower will be the connected 
load, with an estimated annual revenue 
close to $100,000. 
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The New York Dock Company, whose 
two private plants, one an alternating- 
current plant and the other a direct- 
current plant, were a short tìme ago 
shut down and replaced by Brooklyn 
Edison service, has also contracted for 
Edison service to be supplied to two 
additional loft buildings to be erected 
on the Dock Company’s property. 
These two additional buildings will add 
an installation of approximately 1,500 
horsepower to the Edison Company’s 
system, the annual revenue from the 
entire New York Dock Company’s 
plant being estimated at $25,000 per 
year. 

The Sternau Company, manufacturer 
of the famous Sternau ware, has signed 
a contract with the Edison Company, 
covering the complete electric light and 
power needs of its new building on 
John Street, Brooklyn. The Sternau 
people have at present in the old build- 
ing a private plant, which will be dis- 
pensed with, due to the new building. 
It is estimated the annual revenue from 
the Sternau people will bring the 


Brooklyn Edison Company $10,000 per 


year. 

Thomas Gill Soap Company, of Kent 
Avenue, Brooklyn, recently closed a 
eontract with the Edison Company for 
the replacement of its plant by Edison 
service. The entire operation of soap 
making has heretofore been conducted 
at the Gill plant, through the operation 
of steam-driven apparatus, but will be 
replaced by electric light and motor 
service, supplied from the mains of the 
Brooklyn Edison Company. 

Besides the large contracts above 
written, the smaller business of the 
Brooklyn Edison Company has also ma- 
terially increased to such an extent 
that the total business secured during 
the month of October, 1911, exceeded 
that of October, 1910, by forty per cent. 

It is of interest to note that the total 
kilowatt-hour consumption of the above 
contracts alone, will amount to over 
10,000,000 kilowatt-hours per year. _ 


e 
Praises ‘‘City of Lights.” 

During the recent visit of President 
Taft to Denver it is reported that he 
expressed the desire of viewing the 
lighting of the city’s business district. 
This incident is acclaimed a boost to 
Denver as the ‘“‘City of Lights,” and 
the Denver Gas & Electric Light Com- 
pany has shown its usual aggressive- 
ness in making use of the incident to 


good advantage. A photograph show- 
ing the illumination of the city’s 
streets and buildings has been pub- 
lished and is being distributed with a 
pamphlet containing newspaper com- 
ment on President Taft’s praise of the 
illumination. 
— ~~ -~ 

A Profitable Central-Station Exhibit. 

While the value of central-station 
exhibits at fairs, shows and miscella- 
neous exhibitions is well recognized, the 
record established by the Fort Smith 


ro a c 
‘ i CAREAT 
NN 


AS XT ane 


POA 


Light & Traction Company in the mat- 
ter of business actually secured during 
a show is somewhat unusual and may 
be cited as an incentive for other cen- 
tral stations who are more or less in- 
clined to underestimate the 
these exhibits. 

The affair in question was the Ar- 
kansas and Oklahoma Fair, held re- 
cently in Fort Smith, Ark., and the 
accompanying illustration shows the 
exhibit maintained by the local cen- 
tral-station company. 


value of 


During the 
course of the Fair the following or- 
ders were taken by representatives of 
the company in attendance: six six- 
pound electric irons; one twelve-pound 
iron; three vacuum cleaners; two im- 


mersion water heaters; four four-inch 


disk stoves; one foot warmer; one sew- 
ing machine motor; four soda mixers: 
five electric sign projectors; oné eight- 
een-inch and one twenty-four-inch ex- 


haust fans, and two five-horsepower 
motors. 


Manager Gillette of the Fort Smith 
Company writing of the exhibit says: 

‘While we sold quite a few heating 
and cooking devices at the Fair we be- 
lieve the results from this exhibit will 
be far greater than at first anticipated. 
We have several prospects for vacuum 
cleaners and different electrical appli- 
ances which will no doubt materialize 
into orders very shortly. We have had 
hundreds of inquiries about all the ap- 
plianees shown and feel sure that this 
exhibit did more towards putting elec- 


EXHIBIT OF FORT SMITH LIGHT & TRACTION COMPANY. 


tric appliances before the public than 
any demonstration we have ever 
made.” 


—— pup a — ree 


Explaining the New Rates in St. Louis. 
In order to familiarize its customers 
with the new rates which have recently 
been put into effect, the Union Electric 
Light & Power Company. St. Louis, is 
using considerable space in the daily 
newspapers to explain how the rate is 
applied to residences. The new primary 
rate for residence lighting is eleven cents 
a kilowatt-hour, instead of twelve cents 
and all energy used in excess of that 
paid for at the primary rate is charged 
for on the basis of six cents a kilowatt- 
hour. The “active-room’’ plan of 
charging is employed, the first four 
kilowatt-hours consumed per month for 
cach of the first four active rooms heing 
charged for at the primary rate. All 
rooms except three bedrooms, bath- 
rooms, halls. basement, garret, closets 
and porches are considered as active. 


November 18, 1911 


WORKSHOP LIGHTING.: 


BY WILLIAM MANKTELOW, 


The adequate and well arranged 
lighting, by day and by night, of 
workshops is as hygienically essential 
as the provision of proper sanitation 
and ventilation, but even today this 
fact is imperfectly realized. Very ill- 
planned lighting schemes are often in- 
stalled, and outlay is unduly restricted 
by failure to recognize that its invest- 
ment would be amply repaid by the 
greater and, better output obtained, 
and the better health secured to the 
workers. When compared with the 
huge eapital invested in buildings, 
power plant and machinery, the ex- 
penditure required to provide satisfac- 
tory illumination throughout a works 
is absurdly trivial, and is, moreover, 
little greater in the case of a scientific- 
ally designed equipment than in that 
of the inefficient installation so often 
considered adequate. The mere pro- 
vision of a suitable lighting scheme 
must, however, be followed up by a 
systematic and thorough system of in- 
spection and maintenance. 

The golden rule of factory and work- 
shop lighting must be to apply just 
enough light, of the right kind, in the 
right manner and at minimum cost, 
and then to maintain the working con- 
ditions at their initial level of effi- 
ciency. 

The present notes are devoted to a 
consideration as to how these desider- 
ata may best be realized. 

Deficient lighting, whether as re- 
gards total amount or distribution, 
will lead to eye troubles—notably my- 
opia—in the person working under it, 
will greatly increase the risk of seri- 
ous aceidents,? and will appreciably 
reduce the quantity and quality of the 
output from the workshops concerned, 
as well as causing psychological de- 
Pression in the employees. So impor- 


1 Abstracted from J Z 
don, October 6, 1911. The Electrical Review, Lon 
Pe According to some recent returns, seventy- 
alte per cent of the accidents in factories happen 
; tif 4 P. M., i e., during the period in which 
artificial light is more or less employed. 
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tant are these factors, that all lighting 
installations should be regulated 
wholly by the nature of the building 
and the work carried on and by the 
nature and position of the machinery 
employed, and not by considerations of 
wiring and installation convenience. 

The degree of accuracy required in 
modern manufacture calls for the pro- 
vision of excellent illumination in all 
workshops to enable its attainment, 
and, though artificial lighting is nor- 
mally required in factories only for a 
few hours per day (varying from two 
to six hours, according to trade and 
season), these embrace mainly those 
hours in which the emplovees. tired by 
their day’s work, need more than ever 
the provision of conditions favorable 
to efficient output. Among the remain- 
ing advantages to be derived from the 
good illumination of workshops may 
he noted the incentive to personal 
cleanliness and increased facility of 
efficient overseeing. 

Legislation and Adequate Tllumsna- 
fion.—In spite of the transcendent im- 
portance of this matter, it will be found 
that few States have enforeed any sta- 
tutory requirements as to the illumina- 
tion provided in various workshops. Nor 
is the reason far to seek: it lies wholly 
in the very different circumstances of 
various manufactures and industries. 
What is adequate illumination for one 
purpose is too great for another, and 
as much too small for a third. In the 
present state of illuminating engineer- 
ing, it is perhaps as well that most coun- 
tries content themselves with requiring 
an “adequate” illumination in their 
workshops, leaving to the discretion of 
their factory inspectors, or similar offi- 
cials, the decision as to whether or no 
this condition is conformed to in in- 
dividual cases. ‘‘Adequate’’ illumina- 
tion may be taken to mean that which 
allows of maximum perception of the 
work m hand with minimum eye strain 
to the worker. Excessive illumination 
is as far removed from. ‘‘adequate’”’ 
lighting as is insufficient illumination. 
Thus, small print, indistinguishable or 
distinguishable only with difficulty at 


and 


0.1 to 0.2 foot-candle, is best deciphered 
under an illumination of 1.5 to 4 foot- 
candles, and becomes again illegible at 
the higher illumination of 8 to 10 or 
more foot-candles. 

Desirable as some guiding statutes 
may be, which would enable the pro- 
vision of at least a certain minimum 
illumination in various instances where 
the inevitable looseness of the term 
‘‘adequate’’ is open to abuse, such pre- 
cise legislation is at present impossible, 
and all that can be done is to deter- 
mine the actual illumination in as many 
definite cases as possible, note by experi- 
ence whether it is sufficient or not, and 
thus gradually approach a reliable basis 
for legislative action in the various serv- 
ices examined. 

Illumination Destrable—The general 
drift of the preceding paragraphs has 
been to show how impossible it is to 
state definitely what illumination is 
sufficient for various purposes, hence 
the following figures -must be regarded 
merely as a useful guide, the final de- 
cision in each’ particular case being di- 
rected by local conditions and ecircum- 
stances. 

In well lighted workshops, the natural 
illumination near the windows should 
certainly not fall below 4 or 5 foot- 
eandles, while by artificial ight, for rea- 
sons diseussed later, 1 to 1.5 foot-candles 
will usually suffice, and even 0.5 foot- 
candle may be sufficient in some cases. 
Bearing in mind the requirements al- 
ready noted, the figures given in Table 
I may be taken as fairly representative 
of modern? practice. 

In any lighting scheme employing il- 
Jumination higher than 3 or 4 foot- 
candles, special care is neecssary in ob- 
taining proper diffusion, particularly if 
the work handled is glossy or polished 
(see later sections). 

Natural Illumination.—The provision 
of adequate natural lighting in a work- 


shop or faetory requires no less care 


3 That the qualifying adjective ‘‘modern” is 
necessary is proved by the steady increase in 
the illumination demanded for various services 
during recent years. Some of the increase has 
been necessitated by the greater delicacy of the 
processes involved, but a considerable part has 
merely followed the general tendency to higher 
iuminations, which has formed a prominent 
feature of the education of the public. 
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than the arrangement of its artificial il- 
lumination ; indeed, the former problem 
presents certain special difficulties of 
its own, which become ever more em- 
barrassing in these days of close and 
high building (the overhead skylight 
being, of course, definitely fixed under 
all circumstances). The modern single- 
story factory, built on the ‘‘bay’’ sys- 
tem and lighted by skylights, is a com- 
paratively simple subject for the illumi- 
nating engineer; but in the older many- 
storied buildings, still so largely in use 
(and likely to remain so owing to the 
costliness of the surrounding ground), 
great difficulty is usually experienced 
in obtaining access to every part of the 
shops for the daylight which is so es- 
sential to the health of the workers. 


TABLE I. 
Average Candle-feet of Illumination De 


sirable 
in Various Places, and for Various 


Purposes. 

Foundries ......sessesscsesueesossesosrose 0.75-2 
Spinning sheds .....ssesssesesoseseseese 1.50-2 
*Weaving sheds (light goods) from...... 2.50-3 
(dark goods) to...... 3-4 
Offices (ordinary commercial) from...... deg od 
re .50- 
Offices (drawing) .....s..sesssessosecssess 4-6 
9tore LOOMS ......essssereseseresrecsesso 2-5 
General engineering shops from......... 3 ae 
Grinding and tool department..........0¢ 8 
Various PreSSeS ...... cee ese eee se ereeces 3-3.50 
Printing, typesetting, etc.............-.- 4-5 

Inspection department (ordinary work) 
from...... 4-4.50 
(dark goods) to...... 5-10 
Milling and automatic machines (at work) 5-7 
(over rest of machine) 1-2 
AS hoe engraving, etC........2eees 5-10 
ne enamelling .....s.sseseseesosssesero 5-10 
Alining and fine adjusting............-. 10 


*In textile factories in the past illumination 
has been very insufficient and badly arranged. 
Most of the processes of manufacture and in- 
spection are very trying to the eyes, and the re- 
sult of past neglect has been a great deal of 
eye-trouble with the operatives. 

tLarge rough work, 

tOrdinary small work. 


In many works, provided with the 
most elaborate and satisfactory means 
of artificial lighting, the natural light- 
ing is very defective; in most of such 
instances its improvement would be a 
costly, if possible, process; but it should 
be remembered that no artificial light 
possesses the full hygienic value of sun- 
light. The latter is invaluable in op- 
posing anemic tendencies and in the ex- 
termination of bacteria of every kind. 

In all cases, and particularly where 
the total natural illumination is small, 
it should be noted that a given area of 
high-angle window space is enormously 
more useful than an equal area drawing 
its light from a pateh of sky low down 
on the horizon. It is for this reason 
that glazed roofs give such powerful 
natural illumination, and it is for this 
reason that all wall windows should he 


earried as high as possible in the rooms 
which they illuminate. Wide, low win- 
dows, high set, give the maximum na- 
tural illumination per square foot of 


aperture, but such a shape should never 


A, 


`, 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


be used when the windows must be low 
set. ; 

Underground workshops may be na- 
turally lighted to a certain extent by 
skylights set in embrasures at intervals 
round the walls, the lights being in the 
pavement or ground plane (this assumes 
that ordinary windows, facing into light 
wells, cannot be employed). The sky- 
lights should be glazed with prismatic 
glass, and beneath them should be placed 
an inclined bank of glazed white tiles— 
which must, of course, be kept very 
clean. 

In other instances of overground 
workshops, prevented from obtaining 
adequate natural, illumination by the 
close proximity of other buildings, pris- 
matic glass may be used in the windows 
and will generally yield a better light 
distribution, and in a more pleasant 
manner, than the ordinary ribbed mir- 
ror, which is often hung outside the 
window at an angle of about forty-five 
degrees in such cases. Whichever be 
employed—prismatic glass or reflecting 
mirror—great care must be taken that 
the incoming light does not distress op- 
erators at the neighboring benches or 
tools. 

Where possible, a high-angle illumi- 
nation should be obtained from a north- 
ern aspect, the well known saw-tooth 
roof—so generally adopted in modern 
single-story factories—lending itself ad- 
mirably to this requirement. Remem- 
bering the advantage of a high angle 
of collection of daylight, it will be seen 
that in place of the usual arrangement 
of saw-tooth roof it would be much bet- 
ter to glaze the flatter pitches, a far 
more powerful (and equally uniform) 
illumination being thus obtained—area 
for area. 

As in artificial lighting, the great aim 
is to obtain a uniform, diffused illumi- 
nation of ample intensity, but it is no 
longer so necessary to guard against too 
high an intensity, for, so long as there 
be no serious contrast, the human eye 
is able to adapt itself without distress 
to daylight illuminations varying over 
so wide a range as that from 5 to 100, 
200, or even 500 foot-candles. Diffusion 
of daylight is, however, as necessary 
as diffusion of artificial illumination, 
and though generally easier to obtain, 
special provision has to be made in spe- 
cial cases. 

Artificial Tumination—In designing 
a scheme of artificial illumination, the 
existing natural lighting must not be 


Vol. 59—No. 21 


taken as a criterion either of sufficiency 
or of correct distribution; in both re- 
spects it will often be deficient, and pos- 
sibly inevitably so, but in an artificial 
lighting scheme, there is excuse for 
neither defect, and the illumination must 
be designed quite independently of the 
daylight arrangements. 

A considerably lower mean illumina- 


‘tion should suffice at night than is nec- 


essary in daytime, owing to the greater 
sensitivity of the eye (a fact which may 
be noticed in ordinary domestic life as 
follows:—When the window blinds are 
drawn early, the artificial light substi- 
tuted for daylight seems temporarily 
very insufficient, yet after a time it may 
seem painfully intense). It now be- 
comes necessary, however, to guard 
against too great an illumination, for 
intensities which are tolerable by day- 
light become, by the greater sensitive- 
ness of the eye, and the almost inevit- 
ably harsher contrasts under artificial 
illumination, quite unendurable by 
night. 

Most machine tools require a com- 
paratively intense illumination over one 
or more of their parts (for example, at 
the work in turret lathes), and, in addi- 
tion, require a moderately strong gen- 
eral illumination, (a) in order that oil- 
ing, adjusting and similar operations 
may be conducted in safety, and (b) in 
order that the contrast between the local 
intense light and the surrounding dim- 
mer illumination may not be too great. 
Local intense lighting is per se undesir- 
able, and should be reduced to a mini- 
mum, but, in most machine tools, the 
tool tip and the work itself demand an 
intensity of illumination which is un- 
necessary and undesirable over the 
whole area of the shop. Moreover, this 
local illumination is generally of neces- 
sity adjustable to suit the work in 
hand; its provision is a relatively 
simple matter, and it is in the ob- 
taining of a uniform‘ general illumi- 
nation, as nearly as possible approach- 
ing daylight in its all-pervading nature, 
that the chief obstacles have to be over- 
come. The difficulties in the way of 
satisfactorily illuminating the lower por- 
tions of machine tools, tool beds over- 
shadowed by a massive turret, OF, in 
other cases, by a dye or varnish tray, 
and so on, have to be experienced to be 
appreciated. 

Our desiderata, then, are a good gen- 


re- 
4 But not entirely shadowless, for all app 
ciation of relief then disappears—frequently with 
dangerous results. 
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eral illumination and a set of more in- 
tense local lighting sources. Among the 
difficulties to be contended with are 
overhead obstructions, which, by ham- 
pering the erection of lamps and throw- 
ing conflicting shadows, impede the pro- 
vision of an even general illumination, 
while, on the other hand, local lamps 
must be as far as possible under the 
operator’s control, yet he must not be 
able to apply them in a manner injuri- 
ous to his own eyes or annoying to his 
fellow workmen. The three conditions 
to be avoided, or at least minimized, are 
(1) contrast, (2) too high intensity, (3) 
reflected glare. 

General Lighting.—Even distribution 
and freedom from heavy shadows is best 
secured by using a number of high- 
candlepower lamps mounted as high as 
possible. If the maximum height at- 
tainable still leaves the lamps too near- 
ly in the normal line of vision of the 
workers, inverted lighting with suitable 


top reflectors must be employed; in any 


case the latter, though costly, is the 


NATURAL AND ARTIFICIAL ILLUMINA- 
TION FROM THE SAME DIRECTION. 


most satisfactory system available. An 
excellent means of indirect lighting—ap- 
plicable to most engineering shops, and 
particularly to those with saw-tooth 
roofs—imitates the natural lighting of 
the latter class by arranging arcs or 
mercury-tube lamps behind opaque re- 
flectors throwing the emitted light on to 
large white enameled reflecting plates, 
placed as shown above (and, of course, 
arranged so as not to obstruct daylight 
illumination). It is then necessary to 
keep the whole reflector system very 
clean in order to realize efficient illumi- 
nation. 

The illuminating source should not be 
directly visible except at a great dis- 
tance, otherwise the repeated accidental 
bright retinal images will, besides pro- 
ducing eye fatigue, make the apparent 
general illumination much lower than 
it actually is. Preferably, no luminous 
surface of higher intrinsic brilliancy 
than five candlepower per square inch 
should be directly visible to the eye. 

In the very high shops now so fre- 
quently necessitated by huge machine 
tools and overhead cranes flame arcs 


mounted high among the roof girders, 
give an excellent general illumination. 
A yellowish source of light is generally 
preferable, though the greenish color of 
the quartz mercury-vapor lamp is ad- 
mirably adapted to general engineering 
processes. In any case the walls should 
be whitewashed, or at least finished in 
some light, efficiently diffusing color. 


Local Inghting.—The result which 
must, above all others, be avoided in 
local lighting, is the production of small 
areas of intense illumination immedi- 
ately contiguous to comparatively dark 
patches. The only means of avoiding 
this effect is to provide no more local 
illumination than is absolutely neces- 
sary, and to secure as high as possible a 
general illumination. Every local lamp 
should be specially placed with regard 
to the requirements of the operator 
whom it serves; it should be provided 
with an opaque metal shade, and should, 
in general, be capable of adjustment by 
the operator. In some cases it is prefer- 
able to fix the lamp once for all, so as to 
throw the best possible light on the 
working center, and in any case the op- 
erator should not be able to place the 
lamp nearer than twelve inches to the 
work he is viewing, otherwise the six- 
teen-candlepower lamp (which usually 
composes the unit) will give a harm- 
fully intense illumination; for a similar 
reason it should not be possible for the 
workman to replace the standard lamp 
by one of higher candlepower. Conical 
reflectors, white enameled inside, are 
generally the best type to employ, being 
robust, efficient and free from the 
streaky effect given by all but the best 
polished reflectors. If each man be 
made to keep his own lamp and reflector 
in order, the efficiency of the system will 
be excellently maintained. 

One of the greatest dangers to be 
averted in machine-shop lighting is ex- 
cessive reflected glare, which, even from 
dull steel, seriously fatigues workmen’s 
eyes when intense local illumination is 
provided. This reflected light—possibly 
amounting to ten per cent of the inci- 
dent radiations—together with the very 
intensity of the local illumination itself, 
often makes a far higher illumination 
appear necessary than would be re- 
quired were a much lower intensity 
adepted in the first place. In other 
words, an intense local illumination will, 
together with its reflected glare, so 
fatigue the eye as to produce inferior 
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perception to that obtainable with pos- 
sibly one-tenth to one-twentieth of the 
incident illumination. 

The conclusions to be drawn from the 
preceding paragraphs are that a low 
local and a high and even general illumi- 
nation should be provided, and all metal 
parts should, as far as possible, be cov- 
ered with some dull paint; a dull white 
would be preferable from an illuminat- 
ing point of view, but for obvious rea- 
sons, a dull slate or green color is gen- 
erally adopted. 

Ratio Between Artificial and Natural 
Illumination.—As already pointed out, 
a lower illumination should really suf- 
fice at night than is required by day, 
and that a much higher intensity ac- 
tually appears necessary in many cases 
is due entirely to uneven distribution 
and too high local intensities. In sup- 
port of this statement may be cited cer- 
tain results abstracted from data ob- 
tained by L. B. Marks, in the course of 
tests made in a group of five American 
typewriter works. In all these factories 
the general illumination was very im- 
perfect—usually varying in fact from 
less than 0.1 to 0.25 candle-foot—while 
the local illumination provided at the 
various machines was injuriously in- 
tense. Thus, in several of the more fla- 
grant examples, the normal daylight il- 
lumination, the local artificial illumina- 
tion and the surrounding general illumi- 


nation at night were as follows: 


TABLE II. 
Daylight. Night. 
Local. General 
Can- can- can- 


Factory. feet. feet. feet. 
1. Automatic screw machine 2.3 15.0 0.25 
2. Milling machine ......... 4.4 42.5 0.03 
3. Alining department ..... 65.0 250.0 0.25 
4. Enamelling department.. 21.0 150.0 


Comment is hardly needed to em- 
phasize the injurious conditions obtain- 
ing. These examples, though extreme 
cases, were typical of the mistaken lines 
along which the whole system had been 
installed. It was found that the night 
illumination at the majority of the ma- 
chines equalled from four to ten times 
that provided during the daytime; the 
secret of the whole trouble was improp- 
er diffusion. On a certain seven-foot 
bench, for instance, there was a 3,600- 
per-cent variation between the maxi- 
mum and minimum illuminations! In 
many departments the general illumina- 
tion three feet six inches above the floor ` 
was frequently only one one-thousandth 
of the local illumination. As might be 
expected, eye troubles were common 
among the employees. 
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The Personal Factor in Workshop 
Lighting.—Under this heading may be 
grouped all those prejudices and foibles 
exhibited by the majority of workmen 
when any radical change is effected or 
proposed in the method of lighting their 
shop and their work. In the first place, 
few will acknowledge that an improved 
general lighting will minimize and per- 
haps obviate the necessity for many of 
the older local lamps; each wishes to 
have his own lamp and to be able to 
regulate its position according to his 
personal taste, and independently of 
what is good for his own and his neigh- 
bor’s eyes. For this reason, because 
nine out of ten men will move their 
lamps so as to get the most intense local 
‘Humination possible,’ and again because 
the slack wiring and counterweights of 
adjustable pendants give an untidy ap- 
pearance, throw many shadows and are 
liable to catch and be caught, it is of- 
ten considered preferable to spend as 
much more on the general illumination 
of the shops as will render these trouble- 
some local lamps unnecessary. Where 
such a course is economically possible, 
there can be no objection against it. In 
many instances where local illumination 
is indispensable, and particularly where 
a bright background is necessary (as for 
a leveling or straightening process), 
good results may be obtained by using 
an opaque lamp chamber with a ground- 
glass front, the lamps being set far 
enough behind the screen to prevent 
local bright patches on the latter or any 
direct vision, however blurred, of the 
filaments through the translucent ma- 
terial. 

The importance of requiring every 
employee to keep his (or her) own lamp 
and shade in order, when local illumina- 
tion is provided at each bench, has al- 
ready been noted. The necessity for a 
uniform rule on this point cannot be too 
strongly emphasized, but once the work- 
people realize the advantages of serupu- 
lously clean lamp fittings, little enforce- 
ment is required. 

Illumination Provided in Actual 
Workshops.—In addition to the data of 
Table II, dealing with conditions as they 
should not be, the figures given in Table 
III may be noted as representative of 
more satisfactory installations. 

Although such rules must be used 
with extreme caution, it may be taken 


4 Thereby atraining the eyes, heating the 
head, Impeding access to the work and increas- 
ng the danger of accidents. 
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TABLE III. 
Mean Watts per 


illimination sq. ft. floor 


| ; (ft.-candles). lighted. 
FoundrieS.........c0e+eeee 144-2 About 0.8 
General machine shops.. 3-10 1-2% 


Manufacturing miscellane- 

ous small machines and 

mechanisms, general... 1 1.1 
Manufacturing miscellane- 

ous small maehines and 

mechanisms, local...... 5-10 
Screwing machines (at dile)" 50-100 
Sewing machines (at 


needle)....ssassssesseres 100-150 — 
Commercial depts., show- 
rooms, etc., from....... sA 1-2 
o ee E 16-T% 2-2% 
Office tables (under lamp) 3-4 — 
(ends of table) 2-2% — 


(See also Table I and notes thereon.) 
that one mean spherical candlepower 


per four or five square feet of floor area 
will give a suitable general illumination 
for most workshops, while one mean 
spherical candlepower per one to two 
square feet will, according: to circum- 
stances, give a sufficient additional local 
illumination. 

Workshop Lighting Load; Competing 
Illuminants.—It has been tacitly assumed 
above that electric lamps have been used 
to provide artificial illumination in the 
various cases, and though this assump- 
tion does not influence in the least the 
general principles laid down, it must be 
clearly understood that electric lighting 
cannot claim even approximate monop- 
oly in the illumination of factories and 
workshops. In all cases, and especially 
where ventilation is difficult or fire 
risks considerable, electric lighting pos- 
cesses its well known advantages of 
cleanliness, non-vitiation of air and im- 
munity from fire and explosion risks, 
as well as such important additional 
merits as operative simplicity and re- 
liability. The cheapness of high-pres- 
sure coal gas, petrol air-gas and similar 
illuminants enables them to compete 
favorably with electric lamps in many 
general lighting schemes, though the 
heavy cost of mantle renewals often re- 
moves practically the whole advantage 
due to low energy cost. For local illumi- 
nation, electric filament lamps ean hard- 
ly be ousted from their position of su- 
perior safety and convenience, but there 
ean be no doubt that ill-planned and 
badly executed work in the past has 
alone lost many general lighting schemes 
to electrical contractors. A number of 
lamps placed along the center of gang- 
ways, bays and other similar positions 
(convenient to the persons installing the 
lamps) is not—except by accident—a 
satisfactory solution of the illuminating 
problem. 

A further deeided handicap to the 
progress of the electrical illumination of 
factories has lain in the fact that central 
stations have not been able to offer very 
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favorable supply rates to even the larg- 
est factory-lighting installations, since 
their demand usually persists for a few 
hours only, and coincides with the ordi- 
nary lighting and traction peak. The 
extension of electric drive to the fac- 
tories concerned largely remedies this 
condition, by enabling them to give the 
central station a good day load in addi- 
tion to their lighting demand. 

When all-night working is practised, 
the preceding remarks do not apply, for 
the supply station can afford to lose 
something during peak hours for the 
sake of gaining a welcome load during 
the remainder of the night. In many 
such works, however, steam plant and 
generators are installed to enable ‘home 
generation’’; naturally the works sel- 
dom desire to take advantage of the 
favorable lighting rates which could 
then be offered. 

No mention will here be made of the 
absolute and relative costs of various 
systems of workshop lighting, the main 
object of these notes being to emphasize 
the extreme importance of sufficient and 
properly arranged illumination, and to 
discuss the conditions implied by these 
requirements, and the means by which 
they may he fulfilled. 

| —— eeo : 

Philadelphia Company Section. 

The Philadelphia Electric Company 
Section of the National Electric Light 
Association has arranged a very inter- 
esting schedule of monthly meetings for 
the season. The next meeting, to be held 
on November 20, will be addressed by 
Charles P. Steinmetz on the subject 
“The Effect of Reactance on Alternat- 
ing-Current Circuits and Apparatus.” 

Other meetings have been arranged as 
follows: December 18, A. H. Armstrong, 
of the General Electric Company, 0N 
“The Coming of the Electric Locomo- 
tive;’’ January 15, Edgar F. Smith, pre- 
vost of the University of Pennsylvania. 
on ‘‘How the Chemist May Use Electric 
Current’; February 19, Caryl D. Has- 
kins, of the General Electric Company. 
on “The Electric Lighting Industry. 
Past, Present and Future.” 

J. J. Carty and Henry L. Doherty 
will deliver addresses at two of the 
spring meetings, the subjects of which 
are to be announced later. 

At one of the special meetings to be 
held during the winter Louis Smith will 
present an illustrated lecture covering 
a recent trip through the Rocky Mout- 
tains. 
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ELECTRIC WAVES DIRECTED BY 
WIRES FOR INTERCOMMUNICA- 
TION PURPOSES.: 


BY GEORGE O. SQUIER. 


During the past twelve years the 
achievements of wireless telegraphy have 
been truly marvelous. From an engi- 
neering viewpoint, the wonder of it all 
is, that, with the transmitted energy ra- 
diated out over the surface of the earth 
in all directions, enough of this energy 
is delivered at a single point on the cir- 
cumferenee of a circle, of which the 
transmitting antenna is approximately 
the center, to operate successfully suit- 
able receiving devices by which the elec- 
tromagnetic waves are translated into 
intelligence. 

The ‘‘plant efficiency’’ for electrical 
energy in the best type of wireless sta- 
tions yet produced is so low that there 
can be no comparison between it and the 
least efficient transmission of energy by 
conducting wires. 

The limits of audibility, being physi- 
ologieal functions, are known to vary 
considerably, but they may be taken to 
be in the neighborhood of 16 complete 
cycles per second as the lower limit and 
15,000 to 20,000 cycles per second as the 
upper limit. If, therefore, there are im- 
pressed upon a wire circuit for trans- 
mitting intelligence harmonic electromo- 
tive forces of frequencies between 0 and 
16 cycles per Second, or, again, above 
19,000 to 20,000 eycles per second, it 
would seem certain that whatever effects 
such eleetrie wave frequencies produced 
upon metallic lines, the present appara- 
tus employed in operating them could 
not translate these effects into audible 
signals, 

The electromagnetic spectrum at pres- 
ent extends from about four to eight 
periods per second, such as are employed 
upon ocean cables, to the shortest waves 
of ultra-violet light. In this whole 
Tange of frequencies there are two dis- 
tinct intervals which have not as yet 
been used, viz., frequencies from about 
3 x 10? of the extreme infra-red to 5 x 


—~———— 


1 Lecture &iven before the New York Elec- 
ae Society, at its 304th meeting, Ocotber 27, 
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10°°, which is the frequency of the short- 
est electric waves yet produced by elec- 
trical apparatus, and from about 80,000 
to 100,000 cycles per second to about 15,- 
000 to 20,000 cycles per second. The up- 
per limit of this latter interval repre- 
sents about the lowest frequencies yet 
employed for long-distance wireless 
telegraphy. 

Within the past few years generators 
have been developed in the United States 
giving an output of two kilowatts and 
above at a frequency of 100,000 cycles 
per second, and also capable of being op- 
erated satisfactorily at as low a fre- 
quency as 20,000 cycles per second. 
Furthermore, these machines give a prac- 
tically pure sine wave. 

The necessary conditions for teleph- 
ony by electric waves guided by wires 
are an uninterrupted source of sus- 
tained oscillations, and some form of 
receiving device which is quantitative 
in its action. In the experiments de- 
seribed in multiplex telephony and 
telegraphy it has been necessary and 
sufficient to combine the present en- 
gineering practice of wire telephony 
and telegraphy with the engineering 
practice of wireless telephony and 
telegraphy. 

The frequencies involved in telephony 
over wires do not exceed 1,800 to 2,000, 
and for such frequencies the telephonic 
currents are fairly well distributed 
throughout the cross-section of the con- 
ductor. As the frequency is increased 
the “‘skin effect” becomes noticeable. 

At frequencies of 100,000 eyeles on 
wire circuits the phenomena may be con 
sidered as a ‘‘super-skin effect” or ‘‘film 
effect,” where the actual mass of the 
metal conductor involved is but a small 
fraction of the total. 

At such frequencies the flow of ener- 
gy is controlled by reactance, rather 
than by the resistance of the wire as 
in battery telephony and telegraphy, 
and when these reactances are balanced 
at the receiving end of the circuit by 
the process of electrical ‘‘tuning’’ the 
one hundred thousand small packages 
of energy in the form of electromag- 
netic waves, which are delivered in each 
second of time at the receiving end of 
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the circuit, are thus added together to 
produce a comulative effect many times 
greater than without such electrical 
tuning process. 

These waves are guided by wires with 
the velocity of light in free space, and 
are made the carrier of telephonic or 
telegraphic messages, or both, accord- 
ing to the principles used in the wireless 
arts. l 

Furthermore, it has been found pos- 
sible to superimpose, upon the ordi- 
nary telephonic wire circuits now com- 
mercially used, electrie waves of ultra- 
sound frequencies, without producing 
any harmful effects upon the operation 
of the existing telephonie service. For- 
tunately, therefore, the experiments de- 
scribed are constructive and additive, 
rather than destructive and supplant- 
ive. 

Electric waves of ultra-sound fre- 
quencies are guided by means of wires 
of an existing commercial installation 
and are made the vehicle for the trans- 
mission of additional telephonic and 
telegraphic messages. 

The source of electric waves used 
ìn the experiments described was a spe- 
cial type of dynamo, capable of produc- 
ing 100,000 cycles per second and also 
capable of operating regularly at 20,- 
000 cycles. This gave a wide range of 
frequencies for tests over an actual com- 
mercial telephone line of about 776 
ohms resistance and capacity of 0.7 mi- 
crofarad. The cable, being lead-cov- 
ered throughout, practically corre- 
sponded to a submarine cable about sev- 
en miles in length. The generator was 
of the inductor type and the rotor op- 
erated at a speed of 20,000 revolutions 
per minute or would roll as a -wheel 


from the United States to Europe in 


four hours. The friction, or adhesion, 
of the air against the rotor was so great 
at this speed, as to require five kilo- 
watts to overcome this alone, although 
the total output of the machine is but 
two kilowatts. 

Severe tests were described to de- 
termine the efficiency of a single wire 
with earth connection as a circuit for 
commercial telephony by high-fre- 
quency methods, and these tests showed 


- wi > i -7 


— ee 


1046 


that such circuits are entirely practi- 
cable for this work, thus doing away 
with the necessity of constructing two 
wires for a telephone toll circuit, as is 
now required. 

Since the inductances and capacities 
required for this range of frequencies 
are a thousand times smaller than those 
employed in battery signaling,the com- 
plete and absolute separation of two ìn- 
dependent telephonic conversations on 
the same pair of wires was readily ob- 
tained. 

The engineering data obtained from 
a study of this particular cable line was 
presented in the form of typical reso- 
nance and selectivity curves at frequen- 
cies ranging from 20,000 to 100,000 cy- 
cles per second. 

The transmission of energy at these 
ultra-audible frequencies was so radi- 
cally different from the phenomena at 
low frequencies by metallic conduction, 
that the results very closely resembled 
pure radiotelegraphy. The energy 
waves were broken away from the 
source as from a transmitting antenna 
and thereafter had no perceptible reac- 
tive effect upon the source at the trans- 
mitting station. It was, therefore, not 
possible to tell from the transmitting 
station whether or not the distant end 
of the line was open or short-circuited. 

Resonance curves at the receiving end 
of the line were shown, also attenuation 
curves over a wide range of frequencies. 

Since the loss of energy on the metal- 
lie ‘‘film’’ of the line in transmission is 
proportional to the square of the line 
current, it is permissible to put the en- 
ergy in any form desirable for trans- 
mission and this is controlled by the ra- 
tio of transformation of the oscillation 
transformer at the transmitting station. 
With a ratio of but one to five, excel- 
lent speech was obtained with a trans- 
mitting line current almost too small to 
be read on any commercial ammeter. 

In battery telephony this ratio is be- 
low one to twenty, so that the line cur- 
rents may be small and, therefore, line 
losses decreased inversely as the square. 

The ringing circuit was operative 
both ways with no apparent effect on 
the high-frequency telephone transmis- 
sion. This ringing circuit develops a 
comparatively large alternating current 
flowing in the wire at about thirty cy- 
cles per second and at a voltage of many 
times that of either the high-frequency 
or the battery side of the circuit. 

Articulation tests, including music, 
numerals and other difficult combina- 


Mea 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


tions, gave satisfactory results, with no 
interference whatever between the two 
sides of the circuit. 

By holding one telephone receiver to 
one ear and the other receiver to the 
other ear the receiving operator could 
hear two entirely different conversa- 
tions simultaneously over the same pair 
of wires. 

The distortion of speech, which is an 
inherent feature of telephony over 
wires, should be much less, if not prac- 
tically absent, when we more and more 
withdraw the phenomena from the met- 
al of the wire and confine them to 
a longitudinal strip of the ether which 
forms the region between the two wires 
of a metallic circuit. 

The tuned electrical circuit at the re- 
ceiving end readily admits electromag- 
netic waves of a certain definite fre- 
quency, and bars from entrance electro- 
magnetic waves of other frequencies. 
This permits the possibility of utilizing 
a single circuit for multiplex telephony 
and telegraphy. 

—— eoe 
Wireless Progress. 

Denmark is about to erect wireless sta- 
tions in Greenland and Iceland. Russia 
is about to install several in Siberia, at 
Alexandrowsk, Ochotsk, Guichiguinsk, 
Yamsk, Novo Mariinsk, Morkovo, Tigil, 
and at East Cape. The British Lloyd 
Company, which has the monopoly of 
wireless telegraphy in Egypt, is about 
to erect a station at Port Said. The 
new station will be stronger than the 
present stations at that place, Suez and 
Aden, and will be able to exchange 
messages with Malta. Wireless teleg- 
raphy has also been established between 
the islands of Curacao and Aruba in 
the West Indies. 

During the present autumn a new 
wireless station will be opened at Ko- 
nigsberg. The German telegraph of- 
fice will then have seven wireless sta- 
tions, Konigsberg, Danzig, and Surne- 
munde on the Baltic, and Norddeich, 
Cuxhaven, Heligoland and Sylt on the 
North Sea. The German post office is 
exerting itself indefatigably in this di- 
rection, and while only a few weeks 
ago anyone wishing to communicate by 
wireless was compelled to resort to 
one of the large steamship companies, 
all German telegraph offices now accept 
such messages, k 

The wireless telegraph station at 


Spitzbergen is now completed 


and 
ready for use. 


The machinery is re- 
ported to be working satisfactorily. 
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Wireless Station on a Balloon. 

An arrangement is described by P. 
Ludewig in the Physikalische Zet- 
schrift for utilizing balloons as receiv- 
ing stations for wireless telegraphy. 
When the balloon is half-filled a wire 
ring is fitted round it. One end of the 
ring communicates with the car and 
serves as the upper half of the antenna. 
The lower half comprises a wire which 
is suspended from the car. The appa- 
ratus is designed to receive waves 500 
meters in length, the lower antenna 
being 125 meters in length. Messages 
were sent by the Braun method from 
Frankfort. Three balloons were used 
for a second test and received messages 
from Frankfort, Darmstadt and the 
military station at Coblenz. 


——eee 


Notes on Radiotelegraphy. 


The following notes from the United 
States Naval Wireless Telegraph Lab- 
oratory, by L. W. Austin, are repro- 
duced from the Journal of the Wash- 
ington Academy of Sciences. 

Wave Length and Ground Absorp- 
tion of Electrical Waves.—Since the 
early days of wireless telegraphy, the 
country lying to the north and north- 
east of Newport, R. I., has been known 
to show a very large absorption for 
electrical waves. 

During the experiments in long-dis- 
tance radiotelegraphy carried on at 
Brant Rock during the summer of 1910, 
the signals sent out by the Birming- 
ham, lying at Newport, were measured 
at Brant Rock, 45 miles away. The 
wave-lengths used were 1,000 meters 
and 3,750 meters and the received sig- 
nals were measured on & fifteen-ohm 
tellurium-constantine thermoelement. 
One millimeter on the thermoelement 
galvanometer corresponded to a cur- 
rent of 263 microamperes. 

The data of the observations are 
shown in Table I. The difference be- 
tween the calculated and observed val- 
ues represents the excess of the ground 
absorption over that which would have 
been observed if the waves had passed 
over salt water. 
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case of the 1,000-meter wave, while in 
the case of the 3,750-meter wave the 
ground absorption was not detectable, 
the observed signals being slightly 
stronger than the calculated values. 


The experiment explains fully why 
with the short wave-lengths ordinarily 
used, wireless communication has been 
so difficult over this region and indi- 
cates that where such difficulties are 
encountered, longer wave-lengths 
should be employed. 


Directive Action of the Marconi Bent 
Antenna at Clifden, [reland.—While 
the directive action of the Marconj bent 
antenna at short distances has been 
amply demonstrated by Marconi, Flem- 
ing and others, it has not Seemed cer- 
tain that this radiation asymmetry 
would not diminish as the distance in- 
creased so that at great distances the 
radiation distribution would be the 
same as that of an ordinary antenna. 

Recently at the request of the wire- 
less laboratory, the National Electric 
Signaling Company made telephone 
shunt measurements on the signals re- 
ceived at its Brant Rock station from 
the Marconi transatlantic station at 
Clifden. These indicated an average 
received energy in the day time of 5 X 
10—° watts. I have been unable to ob- 
tain from the Marconi Company any 
data on the value of the antenna cur- 
rent at Clifden, but nevertheless some 
conclusions can be drawn from the in- 
formation at hand. The distance from 
Clifden to Brant Rock is 2,640 nautical 
miles. The height of the Clifden an- 
tenna considered as a flat top is ap- 
proximately 200 feet, the effective re- 
ceiving height of the Brant Rock um- 
brella antenna was found in the recent 
long-distance experiments to be ap- 
proximately 350 fect. The wave-length 
of Clifden is a little more than 6,000 
meters and the total available power is 
1,100 horsepower. 

We may calculate that the sending 
antenna current J,—810 amperes, 
which ig an enormous value. If the 
total antenna resistance is only one 
ohm, it corresponds to 660 kilowatts, 
Which is more than the whole 1,100 
horsepower would be able to transmit 
to the antenna. But this resistance is 
Improbably small. 

From this it must be concluded that 
unless the formula is grossly in error 
the bent Clifden antenna shows a de- 


cided directive effect even at this dis- 
tance. 


A Table of Radiation Resistances for 
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Various Wave-Lengths and Antenna 
Hetghts.—Theradiation theoryof Hertz 
shows that the radiated energy of an 
oscillator is proportional to I2h2/? where 
A is the length of the oscillator, J the 
wave-length and J the current at its 
center. 


TABLE II. A TABLE OF ANTENNA RADIA- 
TION RESISTANCES IN OHMS. 


Height to center of capacitv of con- 
ducting system in feet. 


Wave- 
Length 40 60 80 100 120 160 
Meters i 
200 6.0 13.4 24.0 37.0 54.0 95.0 
300 2.7 6.0 10.6 16.5 23.8 42.4 
400 1.5 3.4 6.0 9.3 13.4 23.8 
600 0.66 1.5 2.7 4.1 6.0 10.6 
800 0.37 0.84 1.5 2.3 8.4 6.0 
1000 0.24 0.54 0.95 1.5 2.1 3.8 
1200 0.17 0.37 0.66 1.03 1.5 2.6 
1500 0.106 0.24 0.42 0.66 0.95 1.7 
2000 0.134 0.24 0.37 0.54 0.95 
2500 0.15 0.24 0.34 0.61 
3000 0.106 0.17 0.24 0.42 
1000 0.060 0.093 0.134 0.24 


Height in feet. 
Wave- 


Length 200 250 300 450 600 1200 
Meters 


600 16.4 25.8 37.4 84.0 149.0 

800 9.2 14.5 21.0 47.0 84.0 
1000 6.0 9.3 13.5 30.0 54.0 215.0 
1200 4.1 6.5 9.3 21.0 37.0 149.0 
1500 2.6 4.1 6.0 13.4 24.0 95.0 
2000 1.5 2.3 3.4 7.5 13.4 54.0 
2500 0.95 1.49 2.2 4.8 8.6 34.0 
3000 0.66 1.03 1.5 3.4 6.0 24.0 
4000 0.37 0.58 0.84 1.9 3.4 13.4 
5000 0.24 0.37 0.53 1.20 2.2 8.6 
6000 0.16 0.26 0.37 0.84 1.49 6.0 
7000 0.121 0.19 0.27 0.61 1.09 4.4 


It has been shown by Ruedenberg 
that for a flat-top antenna the constant 
of proportionality is in round numbers 
1,600, or E—=1,6001?h2/12, 

The term 1,600 h2/l? is commonly 
spoken of as the radiation resistance, 
inasmuch as it is a quality which when 
multiplied by the square of the cur- 
rent gives the radiated energy. 

The accuracy of equation was veri- 
fied in experiments on long-distance 
radiotelegraphy, It has therefore 


seemed worth while to calculate a table 


of the radiation resistance for various 
heights and wave-lengths. 


i —eoeo 
Wireless Licenses in Australia. 

Licenses for the regulation of wire- 
less telegraphy are being issued by the 
Government of Australia. Ships reg- 
istered in Australia may, under’ this 
provision, operate receiving and send- 
ing stations for about $1.25 per year, 
while experimental stations must pay 
a little over $5.00 each. 

The appliances on board ship are to 
be worked in such a way as not to in- 
terrupt or interfere with the naval or 
military signaling or the transmission 
of messages between other wireless 
telegraph stations. Except by permis- 
sion of the Postmaster General the 
wireless aboard any ship (other than a 
ship of war) is not to be worked while 
the ship is in any harbor of the Gov- 
ernment. The Governor General can 
prohibit the use of wireless telegraphy 
on foreign ships in territorial waters. 
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Lengthening of Telegraph Signals. 

In a recent issue of Elektrotechnik 
und Mashinenbau Bela Gati describes 
some experiments which were carried 
out for the purpose of determining 
whether the lengthening out of tele- 
graph signals which occurs with direct 
current on long lines and cables would 
take place with alternating current. 
By connecting together various long- 
distance lines forming a loop, it was 
possible to have the sending and re- 
ceiving ends in the same office, and by 
means of an oscillograph connected to 
the two ends of the circuit the duration 
of signals at the sending and receiving 
instruments could be recorded. It was 
found that with alternating current 
the duration was the same, no length- 
ening out of the signal being apparent. 
He consequently concludes that rapid 
telegraphy in ocean cables is quite pos- 
sible where the self induction does not 
exceed 0.01 henry. 

———_s--o——______ 
New Automatic Telephone Exchanges 
in Texas, 

At Dallas, Tex., an automatic tele- 
phone system is nearing completion. 
It comprises a main and four branch 
exchanges. The wire Plant includes 
800,000 feet of wire, almost entirely in 
lead-covered cable. The initial cap- 
ital outlay is $1,500,000. Over 11,000 
service contracts have already been 
signed. It is expected that the eon- 
struction work will be completed by the 
first of the year. 

At Houston, Tex., there is also be- 
ing installed an automatic telephone 
exchange which will be ready for reg- 
ular operation early in 1912. Over 
four miles of underground conduit 
work has been laid. 

t —e 
Extending Long-Distance Telephony 

Between England and the Continent. 

As reported some time ago, the load- 
ing of a telephone cable, which was laid 
in the English Channel connecting Eng- 
land and France, with Pupin coils, re- 
sulted in the efficient transmission of 
speech between Aberdeen and Paris, a 
distance of 800 miles. Recent tests have 
heen earried on for the purpose of de- 
termining the possibility of extending 
telephone facilities between Great Brit- 
ain and Switzerland. Satisfactory com- 
mercial conversation has been carried on 
between London and Geneva, and ar- 
rangements are about completed for in- 
augurating regular service between Lon- 
don and both Geneva and Basle. 
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Question 


Vol. 59—No. 21 


All readers of the ELECTRICAL RE- 
VIEW AND WESTERN ELECTRICIAN are in- 
vited to submit questions and answers 
to this department. Correspondents are 
requested to send full name and ad- 
dress. This, however, will not be print- 
ed except where the writer indicates 
his willingness therefor. Anonymous 
communications will not be considered. 

Questions relating to electrical mat- 
ters of any kind will be inserted. An- 
swers from our readers should be re- 
ceived in this office preferably within 
ten days of the date of publication of 
the question. Answers will be pub- 
lished in a subsequent issue. 


QUESTIONS. 

No. 26.—ELECTROLYTIC RECTIFIER.— 
Please describe and give sizes of the 
simplest form of electrolytic rectifier 
consisting of aluminum and lead plates 
in ammonium phosphate solution, to be 
used for charging (at least two at a 
time) automobile ignition batteries on 
110-volt alternating-current circuit.—dJ. 
N., Alameda. Cal. 


No. 27.—HEATING A NEEDLE ELECTRIC- 
ALLY.—I would like to know how to 
heat by electricity, from one end only, 
a needle of the size of a darning needle, 
which must have its other end entirely 
free from any kind of an object.—N. D. 
R., Kokomo, Ind. 


No. 3$1.— ELECTROMAGNETIC SWITCH,— 
I want to make an automatic switch to 
take the place of a double-pole, double- 
throw switch. jts upper contacts are 
to connect to a 110-volt dynamo and the 
lower contacts to a 110-volt storage 
battery. It must be arranged so that a 
eoil across the dynamo circuit holds the 
armature to the dynamo contacts and 
that when the dynamo current ìs off 
the armature drops by gravity and 
thus hghts the lamp circuit from the 
battery. When the dynamo starts up 
again the reverse operation must take 


place. Please give design of such a 
switeh, What size and number of 


turns ef wire must be put on the coil 
to give the armature sufficient travel 
and lifting power? What must be the 
size of the armature and core? Could 
the coil be connected directly aeross 
110 volts without a lamp in series ?—-C, 


A... Minneapolis, Minn, 
No. $2.—TesbtinG TELEPHONE CABLES. 
—— (Ji How ean l loeate eable trouble 


with a bridge, when the entire cable is 
made up of perhaps three or four dif- 
ferent sized conductors, knowing only 
the total length of the cable? (2) On 
an underground cable system in which 
will I get the least difference of poten- 
tial between car tracks and cable, with 
the trolley positive or the rails positive 
and why ?—A. T., Duluth, Minn. 


ANSWERS. 

No. 25.— ELECTRIC MororcycLe.—Has 
electricity been used for running a mo- 
toreycle? If so, what is the size and 
weight of the storage battery needed ?— 
M. R. P., Davenport, Iowa. 

A few weeks ago I read of an electrice 
motorcycle that is being made by a Chi- 


cago electrician and later I saw it in 


operation. It is very quiet and smooth 
running and struck me as quite success- 
ful. It has a battery of six lead storage 
cells giving twelve volts. The whole 
weight of the machine is about 200 
pounds, that is, no heavier than a gaso- 
line-engine-driven type. The Edison 
storage battery can also be used; in 
fact, it is the best for this purpose, be- 
ing lighter and easier to charge and 
keep up. Four different speeds, from 
four to thirty-five miles per hour, can 
he secured.—E. H. S. Oak Park, Ill. 

[This motoreyele is the invention of 
F. E. Hatch, of Chicago. It was de- 
seribed in the ELECTRICAL REVIEW AND 
WESTERN ELECTRICIAN of August 12. 
1911, page 339.—Editor. | 


No. 28.—INDICATIONS OF FULL CHARGE 
IN A STORAGE BATTERY.— Are there any 
simple but reliable signs which indieate 


- When a common storage battery has a 


full eharge?—P. E., Dixon, M. 

Two problems are presented here: 
first, to tell when the charge is practie- 
ally complete while the charging eur- 
rent is still on; second, to tell whether 
a battery is fully charged when it is 
standing idle. With the current. still 
on, both plates gas freely for some time 
before the charge is completed; the po- 
sitive plates assume a dark-brown or 
chocolate-brown color and the nega- 
tives a hight gray; the voltage and spe- 
eifie gravity reach a maximum value 
and cease to rise during the last half 
hour of charging at normal current 
rate. In aseertaining whether a eell is 


really fully charged when it is stand- 
ing idle and presumably charged, the 
colors of the plates constitute a rough 
guide, since these should agree with the 
colors given above when the cell is well 
charged; the most reliable indication, 
however, is the specific gravity, which 
should be substantially the same as just 
before the close of charge. If the spe- 
cifie gravity does not agree with this 
value, it may be partly due to a marked 
difference in temperature of the elec- 
trolyte between the two observations, 
but chiefly to more or less discharge 
either in active service or from local 
action in the ecell.—J. H. M., Buffalo. 


No. 30.—DANGER FROM X-Rays.—|! 
have heard of serious burns resulting 
from frequent exposure to X-rays. ls 
there not danger, therefore, when it 1s 
proposed to use X-rays in a series of 
treatments for a malignant skin dis- 
ease ?—W. N., Topeka, Kans. 

Overexposure to the X-rays produces 
a change in the skin which may be 
trivial and may be serious and has even 
led to fatal results. Consequently the 
patient should not be exposed too long. 
too frequently or to too strong radia- 
tion. All parts of the body except that 
being treated should be protected by a 
lead shield or other means, or the tube 
should be provided with a localizing 
shield. A single mild exposure pro- 
duees no perceptible effect, but repeat- 
ed exposures at short intervals have a 
cumulative effect. Continued applica- 
tions will cause bronzing of the skin. 
like- sunburn. This is all the surface 
change which is desirable in treating 
deep-seated lesions. In superficial ma- 
lignant disease, the treatment should be 
by repeated mild applications. This 
produces a visible effect as just de- 
seribed, with a gradual change from 
disease to health. Overexposure in in- 
tensity, duration or frequency may de- 
stroy the tissue, and produce condi- 
tions whieh are very difficult to heal 
and are sometimes chronic. Baldness. 
blindness, meningitis, sterility, ete., as 
well as dermatitis, have been produced 
by overexposure of the corresponding 
portions of the body.—S. T., New York. 
N. Y. 
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FINANCIAL REPORTS OF ELEO.- 
TRICAL COMPANIES. 


NEW YORK TRACTION COMPANIES. 
The New York Public Service Com- 
mission has issued a report showing the 
earnings of the various New York trac- 
tion lines for the twelve months ended 

June 30, 1911, as follows: 
HUDSON & MANHATTAN. 
1911 1910 


Gross earnings ...... -- $2,892,829 $2,237,461 
Net earnings .........e...05 1,660,320 1,266,366 


SDCCIO: oon e erronk oes 53,330 +19, 289 
METROPOLITAN STREET RAILWAY. 
Gross earnings .......... ve 600,317 $13,363,204 
Net earnings ............. »178,401 3,960,978 

$Surplus ....esssenses.. É "138, 154 334,412 
FORTY- SR OND STREET, MANHATTAN- 
VILLE & ST. NICHOLAS. 

Gross earnings ............ $1,521,669 $1, oe 023 

Net earnings ............... 571,646 565,679 
Surplus sis cess ow ed cee we en 352,437 348,808 

SECOND AVENUE. 

Gross earnings ............. $890,062 $829,402 

Net earnings ............... 137,240 110,145 
Deficit 65. bose eto seas 14,277 1,680 
+Surplus. 


*After deducting charges, taxes, etc., and 
crediting other income. Interest permanently 
defaulted is not deducted. 


PACIFIC TELEPHONE & TELEGRAPH. 

The report of the Pacific Telephone 
& Telegraph Company for the month of 
September follows: Gross $1,319,060, 
expenses $986,381, net $332,679, charges 
$183,082, surplus $149,597. 

The earnings for the nine months 
ended September 30 compare as fol- 
lows: 


1911 1910 
Nine months’ gross....... $11,326,724 $10,343,499 
Expenses ...... ccc eee sees 8,720,168 8,067,404 
Nine months’ net........ 2,606,556 2,276,095 
Charges ......c.ecee ec ceee 1,639,182 1,204,136 
Nine months’ surplus.. 967,374 1,071,959 
Dividends ................. 815,250 810,000 
Surplus cds vendo e es oes 152,124 261,959 


KEYSTONE TELEPHONE OF PHILADELPHIA. 

The Keystone Telephone Company of 
Philadelphia has issued its report for 
the year ended June 30, 1911. The 
combined income account of the Key- 
stone Telephone Company of Philadel- 
phia, the Keystone Telephone Company 
of New Jersey, and the Eastern Tele- 
phone & Telegraph Company compares 
as follows: 


1911 1910 
Gross earnings ............. $1,153,788 $1,126,030 
Expenses and taxes......... 572,004 558,078 
Net earnings ............. 581,784 567,952 
Reserve for renewals....... so dines 32,788 
Interest charges ........... 293,383 302,755 
Net profit ................ 288,401 232,409 
*Previous surplus .......... 697,478 625,901 
Total surplus ............ 985,879 858,310 
*After deducting sundry adjustments. 
i ee 
Copper Merger Abandoned. 


The copper merger of the Calumet & 
Hecla Mining Company with the Sen- 
eca, Ahmeek, Alouez, Osceola, Centen- 
nial, Tamarack, Laurium, La Salle and 
Superior companies, which was pro- 
posed, has been abandoned, according to 
a recent announcement. This abandon- 
ment of plans is due to the action of a 
number of minority stockholders in the 


smaller companies. 


Finances of the Ontario Hydroelec- 
tric Commission. 

Figures as to the financial position 
of the Ontario Hydroelectric Commis- 
sion have been announced by Hon. 
Adam Beck, chairman of the Commis- 
sion. The total estimated cost of the 
scheme was $4,006,927, and the line 
has been completed at a total actual 
investment of $3,921,167.97, with all in- 
terest charges paid up to November 1. 
As apparent from the figures there is 
a balance in hand of $85,760, and Mr. 
Beck said that not more than one-half 
of this amount would be required to 
cover all the construction and mainte- 
nance charges for the service for the 
fiscal year beginning November 1, 
1911, and ending November 1, 1912. 

The service began with 12 municipal- 
ities taking 24,000 horsepower; today 
28 municipalities have made contracts 
for 33,000 horsepower, and have be- 
come tributaries to the enterprise. Al- 
most every week municipalities are 
voting on the power question, and the 
service is increasing very much more 
than had been anticipated. Comput- 
ing the estimates on the present con- 
sumption and on the probable new 
contracts which will be assumed dur- 
ing the coming year, Mr. Beck said 
the Commission was submitting to the 
Government a statement that the aver- 
age power load for 1912 will be 19,470 
horsepower. On this basis of calcula- 
tion, the total estimated revenue of 
the hydroelectric service for 1912 
(that is, from Nov. 1, 1911, to Nov. 1, 
1912) will be $463,828. 

The total average power load car- 
ried for the past year was 13,470 horse- 
power, the total amount of power paid 
for at the falls being 12,100 horse- 
power, so that enough extra power 
was sold to cover the cost of all line 
and transformer charges. Contrary to 
the original intention, Mr. Beck said, 
the charges had been made against 
capital instead of sinking fund for the 
plants installed up to November 1. 
Thereafter the levy will be made 
against the sinking fund. But should 
any municipality desire it, the Commis- 
sion would waive these charges against 
sinking fund for one or two years more 
so long as the charges were met in 30 
years’ time. Municipalities that joined 
the service in 1914, under the 25 years’ 
contract, would be required to pay an 
interest of 2.4 instead of 1.8 under the 
“0 years’ contract, on sinking fund. 
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AMONG THE CONTRACTORS 


AND SUPPLY MEN 


MAY & BENJAMIN, electrical con- 
tractors of Scranton, Pa., have been 
awarded the contract for wiring the 
pew conerete Ammerman Building in 
that city. 

IRA F. JACKSON, Long Branch, 
Cal., will install electric lights in the 
Post Office Building at Eatontown, and 
has also the contract for an installa- 
tion for William E. Morris. 


THE BUTTE ENGINEERING & 
ELECTRCAL COMPANY, San Fran- 
cisco, Cal., has been awarded the con- 
tract for the electricgl work to be in 
the Croeker Hotel being built at San 
Francisco. 


THE MEYBERG COMPANY, Los 
Angeles, Cal., has been awarded a con- 
tract for the electric lighting fixtures 
in the new office building of the Union 
Oil Company at Los Angeles. The con- 
tract price was $3,295. A. 


THE HIXON ELECTRIC COM- 
PANY, Boston, Mass., has been award- 
ed the contract for fixtures for the al- 
teration and extension of the lighting 
system of the United States Post Of- 
fice, at Boston, at $546. 

THE SAN FRANCISCO ELECTRI- 
CAL COMPANY, San Francisco, Cal., 
was awarded a contract for electrical 
work in the new Kohn apartment build- 
ing on Van Ness Avenue, San Francis- 
co. The contract price was $2,340. 

THE GRANER-MAHONEY CON- 
TRACTING COMPANY, 709 Pine 
Street, St. Louis, Mo., has been award- 
ed the contract for installing the under- 
ground conduit work of the Postal 
Telegraph Company at East St. Louis, 
Il. 

THE PARKERSBURG LIGHTING 
& SUPPLY COMPANY, Parkersburg, 
W. Va., will handle gas and electric 
light specialties selling direct to the 
consumer. The personnel of the com- 
pany is: C. W. Grogan, president; J. 
E. Smith, secretary and treasurer; E. 
B. Alexander, manager. 


THE ERNEST H. MEEKS ELEC- 


 TRICAL COMPANY has entered the 


supply field at Norfolk, Va. Officers of 
this new company are as follows: Ernest 
H. Meeks, president; E. T. Meeks, sec- 
retary and treasurer; J. J. Collins, vice- 
president. The minimum capital is 
$30,000. 
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New Air Compressor. 

The accompanying illustration shows 
the general appearance of the new type 
AA-7 compressor for air-brake service 
which the Allis-Chalmers Company, Mil- 
waukee, Wis., is placing on the market. 
The motor is a complete new design and 
in general closely follows railway-mo- 
tor construction. The armature is built 
upon a sleeve so that the shaft may be 
pressed out and a new shaft inserted 
without rebuilding the armature. 
The brush area is ample and the 
commutator is also assembled on 
a sleeve. The bars are of drawn 
section, bored to fit the rings, and 
are insulated from each other 
with solid mica which wears down 
at the same rate as the bars, and 
from the sleeve with solid mold- 
ed-mica cone rings. The design is 
such that the commutator is arch 
bound according to the most ap- 
proved commutator construction. 
The surface-insulation distance is 
increased over usual practice on 
air-brake motors. 

Particular attention is called to 
the brush holders and to the 
brush-holder insulation. A simple 
and convenient adjustment is pro- 
vided for the tension of the 
brushes, allowing small increments 
of adjustment so that the correct 
pressure may be had at all times 
irrespective of difference in 
springs or wear of brushes. This 
device is self-locking and cannot be left 
in such a manner as to lose its ad- 
justment. 

The armature coils are formed of 
comparatively heavy wire and extra al- 
lowance has been made for ample slot 
insulation. The coils are taped all over 
and are hot pressed and formed so as 
to assemble in the armature without 
pounding. The method employed in 
winding and bringing the leads to the 
commutator is such that undue strains 
and consequent breakage of leads is re- 
duced to a minimum. 

The pole shoes are made of laminated 
steel punchings riveted together, and 
are positively located by an accurate jig 
which insures proper spacing hetween 


New Electrical Mechanical Apparatus 


»” Appliances 


pole tips and also laterally. The field 
coils are liberally designed and care- 
fully insulated. The field frame is split, 
and the entire armature may be taken 
out by removing the bearing caps and 
upper half of the field frame. The mo- 
tor base and field frame are constructed 
of cast steel. 

The shaft of the AA-7 motor is said 
to be much heavier than has been cus- 
tomary on motors of this class. It is 
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of the commutator and brushes when 
this is necessary. 

The gears are of the herringbone type 
and are cut from solid steel blanks by 


the ‘‘Wuest’’ process. By means of 
this process the method of construction 
formerly used, consisting of riveting 
two half gears together and reboring 
after the teeth are cut, is eliminated. 
The gear is made from 0.30 to 0.40 car- 
bon cast-steel annealed and the pinion 


NEW AIR COMPRESSOR. 


made of high carbon heat-treated steel 
and finished to gauge. The tapered por- 
tion of the shaft upon which the pinion 
is mounted is particularly heavy and 
strong. 

The motor bearings have been in- 
creased in diameter and length and are 
constructed of the very best bearing 
bronze. They are secured in place by 
means of strong clamps independently 
of the bearing caps. This insures rigid- 
itv of bearings and at the same time 
gives an oil-tight joint between the capa 
and the bearing housing. The cover is 
malleable iron cast in one piece and is 
water tight. It is conveniently opened 
and drops down over the end of the mo- 
tor hase out of the way for inspection 


is made of 0.40 to 0.50 earbon bar-steel, 
heat treated. 

The compressor body is carefully de- 
signed to add strength where needed 
and at the same time to eliminate un- 
necessary weight. An opening is pro- 
vided opposite the cylinders for inspec- 
tion of the crank-shaft bearings, con- 
necting rods, ete., and to facilitate the 
removal of the pistons without the re- 
moval of the motor hase. This opening 
is provided with an oil-tight cover plate 
which may be conveniently removed 
when desired. 

The cylinders are fitted with inter- 
changeable bushings. This construction 
gives a close grained homogeneous iron 
in the evlinder bushing and permits re- 


n 
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placement of bushings due to wear with- Battery Truck Crane. 

out reboring the compressor body. In A device for handling, with expedi- 
fact, an interchange of bushings and tion and at a low cost, freight and ma- 
pistons can be made with the compres- terials, loose or in packages, which 


BATTERY TRUCK CRANE HOISTING MOTOR. 


sor in place on the car, if this is have to be lifted and moved through 
desired. | moderate distances, has been urgently 

The vent for the compressor body needed, not only at the great railway 
consists of a pipe extending through the and marine terminals, but also in man- 
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BATTERY TRUCK CRANE LOADING CAR. 


bottom to a point near the top on the ufacturing plants and many other 
interior of the case; an umbrella-shaped places. To meet this demand the Gen- 
cover prevents the oil splash from en- eral Electrice Company, Schenectady, 
tering the pipe. N. Y., is now placing on the market 
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the battery truck crane, an electric ve- 
hicle which has a swinging crane 


-mounted on the front end. The crane’s 


hook is raised and lowered by a one- 
ton hoist mounted on the front end 
just back of the crane, the motors 
driving the hoist and the vehicle be- 
ing operated from a battery mounted 
on the rear end. The time, money, and 
step saving applications of this crane 
may be classed under three heads, 
hoisting, hoisting and carrying on the 
hook, and towing trailers, yet a given 
movement of material may involve one, 
two or all of these. 

In cases where material which may 
be subdivided into parcels of one ton 
or less has to be deposited within a 
6 or 8-foot radius and this action does 
not require that the parcel be moved 
through a vertical distance of over 10 


feet, the machine is brought into an 


advantageous position, the brakes are 
set, and the vehicle remains stationary 
as the boom of the crane moves back 
and forth between the picking up and 
depositing points. 

In this manner the battery truck 
crane may be employed to load or un- 
load box ears, gondola cars, wagons, 
power trucks, trailers, lighters, etc., 
and effects a saving both in time re- 
quired and number of men employed. 

When material, in small or large 
quantities, has to be moved less than 
400 feet or, in small quantities, to any 
distance, the article is lifted by the 
hook, conveyed to its destination by 
the vehicle, and placed on the floor, on 
a rack, or a high pile, as desired. 

The short wheel base permits mak- 
ing short turns so this machine may 
readily be driven about shop aisles, 
congested piers, or among the piles of 
material in a storage yard. 

The flexibility of operation, simplic- 
ity, and speed of this machine admir- 
ably adapt it to heavy errand work 
about factories even when they are 
fully equipped with cranes and an in- 
dustrial railway. Derailed cars and 
spilled loads on the industrial railway 
are quickly replaced and the line 
cleared by the battery truck crane. 

For the miscellaneous transfer of 
large quantities of package freight or 
other material through a distance over 
about 400 feet, the best procedure is 
to use the battery truck crane to tow 
trailers in trains of about four. To 
secure the best results there should be 
a train loading and another unloading 
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while the machine is on the road be- 
tween, thereby eliminating any wait- 
ing, for, as soon as the load is deliv- 
ered, the ‘vehicle immediately starts 
out with the empties from the previ- 
ous trip. The number of trailers per 
train and the number of trains will 
depend upon the distance, character of 
load and time taken to load and unload 
the trailers. Twelve is the usual num- 
ber and these are divided into three 
trains. Thus the battery truck crane 
keeps 600 square feet of loading deck 
working to its maximum capacity. 
This would be equal to a single vehicle 
5 feet wide by 120 feet long, or to 
twelve individual power-operated 
trucks, each having fifty square feet 
of space for carrying material. 

The following represents an average 


week’s work at towing trailers in the 


Bush Terminal, New York, deduced 
from the logs of a number of these 


machines operating over a long period: 


Number of packages handled.............. 7,570 
Average weight per package............ 230 lbs. 
Total weight handled (900 tons)... .1,720,000 Ibs. 
Average distance packages were moved. .900 ft. 
Per cent of total time machine was 

rr er ree er 80 per con 


eonxeoveveere 


Heaviest single load drawn.........-.- 12% tons 
Cost of operator, interest, deprecia- 
tion, pOWer .....-- cece e reece rest seenteees pag 


Cost of moving one package 900 ft c 
Cost of moving one ton (9 packages) 900 ft.. 3c 


-Over 600,000 pounds of cotton have 
been moved one-half mile in a day, 
taking twenty-four bales per load and 
making a round trip every twelve min- 
utes. This gives an average of two 
bales per minute moved a distance of 
one-half mile. On a hurry order for 
cotton, forty-eight bales were deliv- 
ered alongside the lighter within twen- 
ty-five minutes after the order was 
given. One battery truck crane using 
three trailer trains of two cars each, 
has moved 1,000,000 pounds of small 
package freight 600 feet in nineteen 
hours. 

The battery truck crane is designed 
for a high draw-bar pull, its maximum 
being a pull of 2,000 pounds and equal 
to that of a five-ton locomotive on 
rails and sufficient to spot a car, pull 
wagons or automobiles out of mud 
holes, and to readily handle loads of 
from 5 to 8 tons on trailers. 

Trailers of special design, having a 
capacity of three tons, are employed 
in this work. The wheels are twenty- 
four inches in diameter and have rol- 
ler bearings. The deck is twelve feet 
long by four feet wide and is twenty- 
nine inches from the ground. The 
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heavy towing tongue readily couples 
to the vehicle or to another trailer 
and no trouble is experienced in tow- 
ing a large number around obstruc- 
tions, as they follow perfectly in the 
course of the battery truck crane. 

The crane is equipped with special 
attachments to suit the character of 
the work contemplated. These con- 
sist of rope and chain slings, barrel 
tongs, bale grapples, box hook, snatch 
blocks, and small tools. 

i —eoe 
New Equipments of Toledo, Bowling 
Green & Southern Traction Company 

The Toledo, Bowling Green & South- 
ern Traction Company has purchased 


MASTER CONTROLLER OF HL CONTROL 
SYSTEM. 


four quadruple equipments of Westing- 
house No. 304 interpole railway motors 
and Westinghouse HL control, ar- 
ranged for operation from either end 
of the car. This Company is replacing 
several old equipments with more mod- 
ern apparatus designed to decrease 
maintenance costs and to give more ef- 
ficient service. 

While the change from the old tò 
the new equipments is being made very 
gradually and only a few of the new 
ones are in operation, the performance 
of thes8t indicates that with them main- 
tenance costs will be considerably de- 
creased. 

The Westinghouse No. 304 motor is 
of the interpole type, with split frame 
and rated at seventy-five horsepower, 
at 500 volts and ninety horsepower, at 
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600 volts. By the use of interpole 
sparkless commutation is insured un- 
der all loads. This motor is lubricated 
with the oil and waste method with 
separate oil gauging reservoir. The oil 
is fed to the bearings by capillary at- 
traction through a compartment filled 
with wool waste which effectively pre- 
vents any foreign matter from enter- 
ing the bearings. The armature is of 
the Westinghouse spider construction 
and has a bolted commutator. The 
field coils are strap wound and spring 
packed, which prevents chafing of the 
insulation due to vibration. This motor 
is peculiarly adapted for interurban or 
high-speed service because of the rela- 
tively high armature speed. 

The chief advantages afforded by the 
use of HL control as stated by the 
Westinghouse Company are: A mini- 
mum of space is required by the mas- 
ter controller on the car platform; all 
heavy current-carrying parts are lo- 
cated beneath the car, thereby reduc- 
ing all possibility of injuries to passen- 
gers from controller ‘blowouts’; one 
or more cars can be operated in trains; 
the contacts are held together pneu- 
matically, under heavy pressure, irre- 
spective of line voltages. 


—— eeo 
A New Departure in Engine-Lubricat- 

ing Systems. 

Practically all engineers now realize 
the economy in oil and steam due to 
the use of an efficient lubricating sys- 
tem on their engines and auxiliaries. 
For some time engines in the large 
railway and lighting power plants have 
been provided with automatic systems 
for bearing lubrication. These systems 
are usually of the central type, in 
which oil is supplied from a central 
source and passed through pipes to all 
of the bearings on the different power 
units and their auxiliaries. The drips 
from the bearings are collected and 
returned to a large central filtering 
plant and after impurities are removed, 
the oil is recirculated. While this sys- 
tem is admirably suited fo large sta- 
tions, it is not so well adapted to the 
ordinary small isolated plant, because 


it is too’ expensive and the large amount 


of piping it requires (a large propor- 
tion of which has to be in duplicate in 
order to insure reliable operation) is 
undesirable. 

In order that small plants may have 
the henefit of scientific lubrication, the 
Richardson-Phenix Company, Milwau- 
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kee, Wis., has designed and is now 


manufacturing an individual oiling sys- | 


tem. The advantage of this system is 
that all of the various pipes, receivers, 
filters, pumps, etc., can be located on 
or close to the engine, and can be readi- 
ly attached to the engine by any ordi- 
nary mechanic. 

Two standard systems are being 
built, one known as the Richardson sys- 
tem and one as the Phenix system. The 
Richardson system is more desirable for 
large Corliss engines, and is furnished 
in units for lubricating engines of 100 
to 1,500 horsepower, and in sizes hav- 
ing an oil-filtering capacity of from 4 
to 35 gallons per hour. The Phenix 
system is built for engines of from 10 
to 200 horsepower and in sizes having a 
filtering capacity of from 1 to 4 gallons 
per hour. 

While the essential parts of these two 
systems are identical, they differ some- 


FIG. 1.—3,000-KILOWATT ROTARY CONVERTERS. 


what in detail. Briefly, their opera- 
tion is as follows: Used oil from the 


- various points of lubrication is collected 


in a suitable receptacle located at some 
point so that the oil flows into it by 
gravity ; then a pump elevates the dirty 
oil to the top of the filter. After hav- 
ing all impurities and entrained water 
removed in the filter the oil either flows 
by gravity or is forced by a pump to 
the various points of lubrication. 

At each point of lubrication a sight- 
feed oiler is provided, by means of 
which the amount of oil fed to that 
bearing can be accurately adjusted in- 
dependent of the amount of oil sup- 
plied to all of the other bearings. The 
gauge glass in each feed enables the at- 
tendant to see just exactly how much 
oil is being fed. 
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3,000-Kilowatt Rotary Converters. 

For the economical transmission of 
energy as direct current either close 
proximity of the generator to the point 
of power application, or the use of al- 
ternating current for transmission is 
necessary. For this reason direct cur- 
rent for railway service is seldom gen- 
erated as such in this progressive age. 
The tendency is to generate all energy 
as alternating current in large eco- 
nomically located stations, and to 
transmit it as alternating current to 
substations located in the section 
where it is utilized as direct current 
in the railway motors. Rotary convert- 
ers because of their exceedingly high 
efficiency are peculiarly adapted and 
are usually used in the substations for 
converting from alternating to direct 
current. 

It is recognized that the combined 


efficiency of a rotary converter and its 
transformers is considerably higher 
than that of a motor-generator set of 
equivalent capacity and voltage. This 
advantage in efficiency is even more 
marked at light loads than at full load, 
and since the load-factor of railway 
systems is usually low, the inherent 
fitness of the rotary converter is evi- 
dent. 

The growth of traction systems has 
been so rapid of late in the larger cities 
that it has been necessary to material- 
ly increase the outputs of the substa- 
tions. It was desirable, and practically 
necessary in some cases, to do this 
without increasing the sizes of the sub- 
stations or real-estate investment. The 
Westinghouse 3,000-kilowatt rotary 
converter offers the solution to this 
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problem in that with it maximum out- 
put can be obtained with minimum 
floor space. 

The Westinghouse 3,000-kilowatt, 
600-volt, twenty-five-cycle, rotary con- 
verter, the largest in output ever con- 
structed, is being received most favor- 
ably by operating companies because 
of its strength, compactness, economl- 
cal operation, and the minimum 
amount of floor space required. Ro- 
tary converters of other makes of 
greater bulk but of smaller output have 
been manufactured. 

A little over a year ago the Westing- 
house Company built and installed two 
3,000-kilowatt, twenty-five-cycle, six- 
phase, 600-volt rotary converters in the 
substations of the Interborough Rapid 
Transit Company, New York City. 
These two machines replaced two 
1,500-kilowatt rotary converters. The 


FIG. 2.-STATOR OF 3,000-KILOWATT CONVERTER. 


3,000-kilowatt machines occupy the 
same floor space as the smaller ones, 
but the output of the substation is 
doubled. Their success was so marked 
that seven more of the same type have 
been ordered by that company. 

Fig. 2 shows the stator, of 3,000-kilo- 
watt, twenty-five-cycle, six-phase, self- 
starting rotary converter. Fig. 1 
shows two Westinghouse 3,000-kilo- 
watt, twenty-five-cycle, six-phase, self- 
starting rotary converters in the Hud- 
son substation, Brooklyn Rapid Tran- 
sit Company, New York City. 

While some of these 3,000-kilowatt 
rotary converters are started from the 
direct-current end, all are designed for 
alternating-current, self-starting and 
several will be regularly started by 
this method. 
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Pittsburg, Shawmut & Northern to 
Use Telephones. 


The Pittsburg, Shawmut & Northern 
Railroad Company has placed an order 
with the Western Electric Company for 
equipment to be used in connection with 
the introduction of train dispatching 
by telephone on a part of its system. 
A switchboard is also to be furnished, 
thus giving the railroad its own tele- 
phone system. This switchboard, of the 
latter company’s No. 1,800 type, indi- 
cates a great step forward in small 
switchboard building, as it is of the 
“elastic-unit’’ type heretofore only as- 
sociated with bookcases and filing cabi- 
nets, and may be added to as the in- 
crease of business demands. 

There will be six selector stations on 
the dispatching circuit, which is to be 
approximately fifty miles in length, and 
will extend from St. Mary’s, Pa., to 
Brookville, Pa. It is intended to have 
the train dispatcher located at St. 
Mary’s. | 

\ _eo-—_-_-oo-o 
Instantaneous Roentgen-Ray 

raphy. 

The sharpness of Roentgen-ray skia- 
graphs of parts of the body is often im- 
paired by voluntary or involuntary 
movements of the patient. This diffi- 
culty would not exist if ‘‘instantane- 
ous’’ or exceedingly short exposures 
could be substituted for the usual 
‘‘time’’ exposures. In order to obtain 
Roentgen rays of sufficient intensity for 
use in instantaneous exposures, the 
Roentgen tube must be excited by a sin- 
gle electric wave or pulse, produced by 
a very large induction coil. In the well 
known Veifa apparatus this result is 
accomplished by melting a fusible plug 
in the primary cireuit by an overload 
of direct current. 

The Erlangen firm of Reimger, Geb- 
bert & Sehall has recently put upon the 
market an apparatus in which the single 
wave or ‘‘unipulse’’ is produced by 
means of a specially constructed inter- 
rupter. This device consists of an amal- 
gamated copper rod, surrounded by a 
closely fitting sheath of insulating ma- 
terial, and dipping into a vessel which 
contains mercury, covered by alcohol. 

When the rod is drawn out of the 
mercury it draws some of the latter af- 
ter it into the insulating sheath. The 
heat developed in the slender column of 
mercury by the strong current employed 
causes the column to break with explo- 
sive violence, and drives the mercury 


Photog- 
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downward with great velocity, which is 
increased by the heat of the self-induc- 
tion spark which immediately follows 
the rupture of the mercury column. The 
primary circuit is consequently broken 
with extreme suddenness, independent- 
ly of the speed with which the rod is 
raised, and a spark of corresponding in- 
tensity passes between the secondary 
terminals. A Roentgen tube excited by 
this single induced wave, or ‘‘unipulse,”’ 
emits Roentgen rays of sufficient inten- 
sity to make strong skiagraphs of thick 
parts of the body in 1/200 second.—Sct- 
entific American. 
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ing, belting and a one-half-horsepower 
motor for driving the platform were 
mounted on its under side. The back 
of the switchboard was inclosed with 
glass, permitting all the intricate mech- 
anism to be viewed by the public. The 
large illuminated flash sign which ex- 
tends across the back of the picture 
represents by graduated mountains the 
growth of the company since its in- 
auguration in 1880. 

In the second booth there was a 
map nine by six feet, of the company’s 
system in colors, A pyramid of desk 
sets, several appropriate show cards, 
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UNIQUE TELEPHONE EXHIBIT. 


Interesting Telephone Exhibit. 

The aceompanying illustration shows 
the exhibit maintained by the Moun- 
tain States Telephone & Telegraph 
Company during the recent Denver 
Electrical Show. The main feature of 
the exhibit was the eighty-line lamp 
switehboard, fully equipped, mounted 
on a six-foot revolving platform, 
twenty-one inches above the floor, this 
platform making but 
before it reversed. 


one revolution 
Every exhibitor in 
the show was furnished telephone serv- 
we, and calls to the various stations 
were handled through this board, so 
that the switehboard was in active op- 
eration during the entire show. Gear- 


with telephone desk sets on newel 
posts, easy chairs, Navajo rugs, etc.. 
completed the exhibit, while the lights 
were shaded hy the familiar blue globes 
bearing the trademark slogan, *'Local 
and Long Distance Telephone.” 

J. F. Greenawalt, publicity manager, 
had charge of the arrangements of the 
booth, and N. O. Pierce, plant superin- 
tendent, arranged for the installation 
of the switchboard and wiring of the 
Auditorium, the latter being done un- 
der the immediate supervision of S. F. 
Peyton. G. H. Althouse represented 
the commercial department, and F. H. 
Yelton supervised the traffic load, 
which was handled by three operators. 
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Electric Storage Battery Convention. 
The sixth convention of the staff and 
sales department of the Electric Storage 
Battery Company was held at the Belle- 
vue-Stratford Hotel, Philadelphia, No- 
vember 6 to 10. Managers and salesmen 
from the offices in Philadelphia, New 
York, Chicago, Boston, Cleveland, want: 
Louis, Denver, Detroit, Atlanta and San 
Francisco were in attendance. At the 
conclusion of the convention a banquet 
was held at the Radnor Hunt Club. 
-———_s---o—____- 
Registering Voting Machine. 

A patent granted to Sidney L. Me 
Laurin covers an automatically regis- 
tering voting machine in which the 
record of the person voting in an as- 
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DIAGRAM OF CIRCUITS OF VOTING MA- 
CHINE. 


sembly is made by a jump spark which 
punctures a card in a determined posi- 
tion. It is designed primarily for bod- 
les in which the same persons vote 
a number of times. 

The record device consists of any 
number of pairs of terminals arranged 
symmetrically and in such a way that a 
card may be slipped between all the 
terminals of one polarity or those of 
the other. These are mounted on a 
pair of non-conducting slabs which 
have a device for always retaining a 
card in the same relative position. In 
the card reproduced here provision is 
made for’ nine delegates, there being 
nine circles, of which one of one set or 
the other will be punched by each mem- 
ber voting. 

In the diagram of circuits shown 
nine members are also provided for. 
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A “Yes” key 48, and “No” key 47, 
are fixed on the desk of each of the 
members. At the bottom of the draw- 
ing the battery 40, and the induction 
coil 43, are shown. The terminals be- 


CARD FOR VOTING MACHINE. 


tween which the record card is to be 
inserted are the nine pair for “Yes” 
votes and the nine pair for “No” 
votes, which are numbered 20 and 30 in 
the drawing. 

From the diagram it will be seen that 
a person wishing to vote ‘‘No’’ from 
the desk to which key 47 is fixed com- 
pletes the circuit of the upper pair of 
the extreme right hand row of con- 
tacts causing a spark to puncture the 
card which lays between them. 

— e 
New Sign Flasher. 

To meet a demand for something 
more satisfactory and reliable, as well 
as more flexible and of larger range 
than the so-called automatic flashers 
for signs having few lamps, window 
decorations and displays of various de- 
scription, the Reynolds Electric Flash- 
er Manufacturing Company of Chica- 
go has designed an entirely new line 
of motor-driven flashers for various re- 
quirements, low in price and embody- 
ing every feature contributing to com- 
pactness, durability and perfect elec- 


NEW SIGN FLASHER. 


trical as well as mechanical construc- 
tion. 

The worm shaft runs on roller bear- 
ings and requires riinimum power, al- 
so precluding any trouble due to lack 
of lubrication. Contact shoe and 
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switches are made of heavy brass and 
copper, heavily insulated from the 
shaft, frame and gearing. Brushes are 
of the laminated type and are adjust- 
able. Binding screws are conveniently 
located for easy and quick connec- 
tions and have up-turned lugs. 

These flashers are made in capacities 
ranging from 5 to 12 amperes per 
switch and with any number of 


switches. 
—_~--_______ 


New Adjustable Fixture. 

An innovation in fixture design is 
embodied in the new ‘‘Adjustolite,’’ 
shown in the accompanying illustra- 
tion, which the Benjamin Electric Man- 
ufacturing Company, Chicago, Ill., has 
perfected and is now placing on the 
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ADJUSTOLITE AND DIAGRAM OF SLOTS. 


market. The new fixtures are designed | 
for industrial lighting where it is de- 
sirable to protect the eyes against di- 
rect rays, and at the same time obtain 
a definite light distribution. 

The feature of the Adjustolite is the 
slotted cylinder which telescopes with 
the socket shell. The slot, reproduced 
separately in three of the illustrations, 
permits the reflector to be adjusted to 
accommodate the various sizes of lamps 
by simply loosening two screws which 
hold the reflector in place and sliding 
the latter to one of the three indicated 
positions of the slot. This operation 
does not affect in any way the wiring 
of either lamp or reflector. The Ad- 
justolite is made in three sizes, namely, 
7, 9 and 11 inch. The smallest is for 
lamps of from 25 to 60-watt size, for 
extensive distribution and 25 to 40-watt 
size, intensive distribution: the nine- 


1056 ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


inch reflector is for 60 to 150-watt 
lamps extensive and 40 to 100 watt, in- 
tensive, and the eleven-inch for 100 to 
250 watt, extensive, and 60 to 100 watt, 
intensive. 

The Adjustolite has a deep-bowl 
enameled-steel reflector permanently 
attached to the brass cylinder. With- 
in the socket shell, which is telescoped 
by the slotted shell, is a No. 89 re- 
ceptacle with standard reflector socket. 
The reflector can be easily removed for 
cleaning. 


Paying High for the Brand of Oil. 

The fashion in which money is wasted 
on lubricants because superintendents 
are allowed to buy ‘‘good brands’’ at 
whatever price they cost, is illustrated 
in a report by Arthur D. Little, Incor- 
ported, of Boston, Mass. In this case 
the cylinder oil for which the plant was 
paying sixty-five cents per gallon was 
a good oil, but analysis showed that it 
was no better for the purpose than oils 
which many large corporations are buy- 
ing under contract for prices as low as 
twenty-five cents per gallon. Cylinder 
oil consists of a cylinder stock to which 
has been added enough of some kind of 
fatty oil to make the mixture emulsify 
with the moisture in the steam and ad- 
here to the wet cylinder and valve sur- 
faces. A thoroughly efficient oil can be 
bought on specifications at prices less 
than half those usually charged for 
many of the branded cylinder oils. The 
saving in money to the plant for such 
a procedure is obvious enough. | 


— eoe 


Duplex Automatic Starter and Regu- 
lator for Two Motors. 


To its line of pressure-controller speed 
regulators for use with forced-draft 
boiler systems the Cutler-Hammer Man- 
ufacturing Company of Milwaukee has 
added a new type of controller which 
regulates two motors, stops or starts 
either or both of them and maintains 
the desired pressure in the boiler with- 
in certain fixed limits. 

The panel illustrated was installed 
in connection with two motors of 3.5 
and 5 horsepower capacities, each driv- 
ing a triplex oil pump feeding oil-fired 
boilers. The oil is fed to the boilers 
under pressure of about thirty-five 
pounds per square inch. The oil fed 
varies with the demand on the boilers. 
In this particular case the small pump 
takes care of ordinary conditions and 


both are used only when heavy load 
conditions prevail. 

The small motor is started automat- 
ically and accelerated to normal speed 
and above this if necessary. If this 
does not supply the oil needed the clap- 
per switch, at the top, closes the cir- 
cuit to the large motor and this is 
brought up to the speed and varies it 
as required. When the demand on the 
boiler decreases so that the smaller mo- 
tor can again do the work, the larger 
one is cut out of the circuit. 


Vol. 59—No. 21 


be a three-story structure, measuring 50 
by 80 feet, and will have a large num- 
ber of small laboratories for different 
branches of the electrical field. One of 
the special features will be the equip- 
ment contained in the high-voltage lab- 
oratory. This department will contain 
several high-voltage transformers. The 
largest one will be rated at 250 kilo- 
volt-amperes and its secondary will be 
wound to deliver a maximum potential 
of 650,000 volts. 

The other departments for testing 


TWO-MOTOR AUTOMATIC STARTER AND SPEED REGULATOR. 


This controller, therefore, eliminates 
the need for an attendant, reduces 


power consumption to a minimum and 


accomplishes the result precisely and 


infallibly ; better than by manual oper- 
ation. It responds accurately to changes 
in demand. The various types of these 
controllers now meet practically all re- 
quirements for pressure control of mo- 
tor starting and speed regulation. 
— ee 

New Lincoln-Brown Laboratory. 

The construction of a new electrical 
testing and research laboratory will be 
undertaken within a few weeks by E. 
S. Lincoln-R. W. Brown, Incorporated, 
at Brookline, Mass. The building is to 


and research work will contain appara- 
tus of modern design and construction. 
A number of specially equipped rooms 
will be provided for customers who wish 
to make their own investigations. These 
private laboratories will be supplied 
with hot and cold water, gas, com- 
pressed air, vacuum service and elec- 
tricity. Both direct and alternating 
currents will be available at all voltages 
and frequencies. The laboratory will 
contain twenty-one switchboards with 8 
total of thirty-three panels and it will 
also contain thirty-two pieces of gen- 
erating and power-producing apparé 
tus. The switchboards will contain 
over 300 switches. 
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COMMISSION NEWS FROM NEW YORK. 
(Spectal Correspondence.) 


The Public Service Commission, Second District, has author- 
ized the Western New York Electric Company to exercise fran- 
chises granted it by the village of Lakewood and to begin con- 
struction of its electric lighting plant in that village. Authoriza- 
tion has been given to the Bolton Light, Heat & Power Company to 
issue its common capital stock to the aggregate amount of $12,500 
at par, and to apply the proceeds for extensions and improvements 
of its plant and distributing system. 

The Public Service Commission, Second District, has approved 
of the declaration of abandonment of a portion of the line of the 
Fishkill Electric Railway Company in the village of Fishkill, be- 
ing that portion of its route through Main Street extending from 
the westerly intersection of Church and Main Streets to the pres- 
ent easterly terminus of the railroad. The company asked that 
the line be abandoned through Main Street from the westerly in- 
tersection of Main and Jackson Streets to the eastern terminus. 

The Public Service Commission, Second District, has received 
a complaint from Milford D. Whedon of the village of Granville, 
Washington County, directed against the New York and Vermont 
Home Telephone Company alleging that the charge of fifty cents 
per month made by said company for an extension telephone is 
c-cessive and unjust and should be reduced to a maximum of ten 
cents per month. The complaint states that the company has 
refused to permit the complainant to install an extension and 
connect it with an instrument of the company in his office and 
residence at his own expense, and that this refusal of the com- 
pany is an injustice, unfair and unreasonable, and that he should 
be allowed to install such extension at his own expense without 

rent or other charge in addition to the regular charge for service. 
| The Commission has decided that a charge made by the West- 
ern Union Telegraph Company to the Postal Telegraph-Cable Com- 
pany for the words constituting the originating address and date 
upon a telegram transferred by the latter to the former company 
is unjust, unreasonable and unduly discriminatory, and the West- 
ern Union is required to desist from the practice. The Postal 
Telegraph Company complained to the Commission asking for an 
order restraining the Western Union from exacting a charge for 
the originating address and date of a telegram transferred from 
the Postal to the Western Union. The Western Union accepts 
transferred messages for transmission and delivery from the 
Postal to points not reached by the Postal, and charges the Postal 
its ordinary local rate for the transmission of the message from 
the point of transmission to the point of destination plus an addi- 
tional charge for the name of the originating point and date. The 
name of the originating point and date usually constitute, under 
the rules in force for counting, four or five words. 


INTERSTATE COMMERCE COMMISSION NEWS. 


‘(Special Correspondence.) 


The jurisdiction of the Commission over electric roads, has, 
to a limited extent, been attacked in the complaint brought by the 
citizens of Somerset, Md., against the Washington Railway & Elec- 
tric Company, et al. In this instance, the complaint which was 


filed by citizens of a suburb of Washington, points out the fact 


that there has been an increase in single fare rates from five cents 
to ten cents which has had the effect, it is claimed, of depressing 
the property values in the suburban divisions along the line of 
railway attacked. Three roads are interested in this matter, all 
Operated under separate charters; claimed to be operated each as 
an entirety, and therefore that they are not interstate carriers, 
despite the fact that the crews and cars are operated without 
change over the three lines continuously and by transfer from the 
Washington line: it is claimed that the boards of directors are 
practically the same, the stock of all three companies is held by 
one holding company, the Washington Railway & Electric Com- 
pany. 

On behalf of the railroad interests it is alleged that under the 
Act of Congress the Commission has no jurisdiction or control over 
roads of that character, the originating line being wholly within 
the District of Columbia; that they are not engaged in interstate 
commerce; that they sell no tickets which go beyond the district 
line; that they have nothing to do with the Rockville Company 
with which they connect: that there is no interstate commerce; 
that the fact that the Washington Railway & Electric Company 
Owns the stock of the other two companies makes no difference 
whatsoever to the case; that they make neither commutation nor 
joint rates; and that, although it is one continuous service the 
Commission has neither jurisdiction or control. 
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LIGHTING AND POWER. 
(Special Correspondence.) 


OSCEOLA, ARK.—This city will erect an electric light plant 
to cost about $30,000. | 

BUTLER, OKLA.—Kise & Mason are about to establish an 
electric light plant here. 

WINNER, S. D.—B. H. Martin, of Dallas, has applied for an 
electric light franchise here. 

WHITE, S. D.—A franchise has been granted to E. A. Harseim 
to install an electric light plant. C. 

CHARLES CITY, IOWA.—C. H. Walker has been granted an 
electric light franchise in this city. 

NEW SHARON, IOWA.—The Des Moines River Power Com- 
pany has an electric light franchise here. 

TIMPSON, TEX.—The Timpson electric light plant has been 
sold to George M. Bliss of Warrensburg, Mo. 

TAMA, IOWA.—The Tama & Toledo Electric Light & Street 
Car Company has been granted a franchise here. 

GALVA, IOWA.—A vote will be taken November 21 on issuing 
bonds for $8,500 for the reconstruction of an electric light plant. C. 

ANETA, N. D.—It has been voted to grant a franchise for the 
installation of an electric light plant, and work will be started at 
once. C. 

KENEDY, TEX.—The Kenedy Light & Power Company has 
just finished the installation of an electric light and power plant 
here. D. 

PONCA CITY, OKLA.—Bonds to the sum of $30,000 have been 
voted to cover the cost of erection of an electric light and power 
plant. 

BEAVER CITY, NEB.—A stock company is being formed to 
install an electric light system and work will be commenced on the 
plant. C. 

VIRGINIA, MINN.—This city will vote November 21 on a 
quiring the plant of the Virginia Electric Light, Power & Water 
Company. 

CROWN POINT, IND.—Among the improvements planned in 
this city is included a system of electrolier lights around the pub- 
lic square. A. 

MILTON, WIS.—The Milton Water, Light & Power Company 
has been incorporated to furnish the village with electric light 
and power. C. 

MANCHESTER, IOWA.—E. W. Hoag’s electric light and power 
plant was totally destroyed by fire on October 28. The loss was 
about $10,000. 

CALDWELL, TEX.—Messrs. Womack and Nelms are install- 
ing a new dynamo and other machinery in their electric light and 
power plant here. D. 

FOREST CITY, IOWA.—If granted an extension of its fran- 
chise the electric light company will expend $10,000 in improve- 
ments on its plant. C. 

CLEVELAND, O.—The proposal to bond the city for $2,000,000 
to erect a large municipal power and lighting plant was carried 
at the recent election. 

COLUMBUS, IND.—The City Council has made an appropria- 
tion of $1,000 to be added to the light fund for the installation of 
a cluster light system. S. 

ALBANY, ORE.—The Silver King Mining Company plans for 
the erection of an electric smelting plant at its property in the 
Elkhorn mining district. A. 

MILWAUKEE, WIS.—Recommendations have been made by 
the Street Lights Committee that machinery be purchased for the 
new municipal lighting plant. 

PAXTON, ILL.—The Consumers’ Electric Company has been 
incorporated with a capital of $50,000 by H. A. Stevens, C. B. 
Bengston and C. A. Nordgren. 


KANSAS CITY, KAN.—The city has begun construction of its 
electric light plant at Quindaro station. The new plant will be ready 
to operate by November, 1912. 


RIDDLE, ORE—The Riddle Development League plans for 
the erection of an electric power plant in the Umpqua Valley, with 
a distributing system to adjacent towns. 

SAN FRANCISCO, CAL.—The Sierra & San Francisco Power 
Company is carrying on an active campaign for lighting and power 
contracts in Modesto, Stockton and Tracy and has recently in- 
vaded Berkeley and Oakland. 
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FINLEY, N. D.—The Finley Light & Power Company has been 
incorporated with a capital of $5,000 by George A. Monteith, E. H. 
Gilbertson and E. G. Zuamme, all of Finley. 


CENTRAL CITY, IOWA.—The Wapsipinicon Power Company, 
with a capital stock of $30,000, has been incorporated by Fred J. 
Cross, Andrew Kasper and Oscar R. Barber. 


VALE, ORE.—The City Council has invited the Oregon-Idaho 
Light & Power Company to install an electric lighting service at 
Vale. Present rates are considered excessive. A. 


- OSKALOOSA, IOWA.—The Des Moines River Power Compan 
has purchased the Oskaloosa Traction & Light Company and the 
Oskaloosa & Buxton Electric Railway Company. 


REVELSTOKE, B. C.—The Canadian Pacific Railway has se 
cured the right to develop a hydroelectric power on the Adams 
River. About 100,000 horsepower will be generated. C. 


HAMLIN, TEX.—The Hamlin Electric Light, Heat & Power 
Company has been incorporated with a capital of $10,000 by W. W. 
Johnson, W. S. Whaley, H. A. Knight and others. 


BOISE, IDAHO.—Articles of incorporation have been filed for 
the Long Valley Light & Power Company, which was organized to 
furnish electric power to six cities in west-central Idaho. 


PROSPECT, ORE.—The Siskiyou Light & Power Company has 
completed its new transmission line from the Gold Bay dam, to its 
new power plant at Prospect, a distance of thirty-eight miles. 


DEVILS LAKE, N. D.—Bonds to the amount of $33,000 have 
been voted for the establishment of a municipal lighting plant. 
This will compete with the private plant operating at present. 


HUNTINGTON PARK, CAL.—A special election will be held 
on November 28 for the purpose of voting bonds for the installa- 


tion of a municipal electric lighting plant, and waterworks sys- 
tem. 


SUGAR CITY, COLO.—The Hendrie & Bolthoff Manufacturing 
Company which owns the electric plant here announces that on 


January 1 day service will be started. New equipment has been 
ordered. 


LINTON, IND.—The City Council has voted to install cluster 
lights on every street. There will be six to a block in the busi- 


ness district. The current will be supplied free from the munici- 
pal plant. A 


VAN HORN, IOWA.—Bonds to the amount of $10,000 have 
been voted and a municipal electric plant is to be built. The city 


has been without electric light since the plant was destroyed early 
last spring. 


CHICOPEE, MASS.—The Board of Aldermen has passed an 
appropriation of $96,000 to be used in expanding and renewing the 
municipal lighting and power plant. The plant will then be worth 
about $200,000. 

BARSTOW, CAL.—The Arrowhead Reservoir & Power Com- 
pany has acquired a power site on the Mohave River from the 
Westwater Power Company, and plans for the erection of a hydro- 
electric power plant. A. 

SHERIDAN, IND.—The Sheridan Water, Light & Heat Com- 
pany has been incorporated with a capital stock of $100,000. J. L. 


‘Vickery, Perley Weaver, John A. Branson, J. G. Atrim and Fred 


Beaucamp are directors. S. 


MADERA, CAL.—The Madera Canal & Irrigation Company 
plans for the erection of an electric power plant in the San Joaquin 
Valley, to supply power for pumping and irrigation work. I. Tell- 
man of Fresno is engineer. A. 


CHISHOLM, MINN.—A. McMillan, of Chicago, is planning the 
development, early next spring, of a water power on the Sturgeon 
River, twenty miles north of Chisholm. The plant will furnish 
the mines with electric power. i 


OAKES, N. D.—It is expected that an electric lighting plant 
will be installed and in operation by Christmas. The franchise 
will be held by F. L. Kempf, of Neville, N. D., who will furnish the 
money necessary for the enterprise. 


KETCHIKAN, ALASKA.—The smelting plant at Hedley, in 
this district, has been acquired by the Granby (B. C.) Smelting 
Company. Tbe new owners plan for the erection of a hydroelec- 
tric power plant for the operation of the property. A. 


CASTLEROCK, WASH.—J. W. Selden. and the Tacoma In- 
vestment Company have been granted a fifty-year electric light 
and power franchise at Castlerock. The Board of Trustees has 
awarded the grantees a five-year contract to light the city. A. 


PORTLAND, ORE.—The Mount Hood Railway & Power Com- 
pany has commenced the erection of a number of high-tension sub- 
stations to connect with its new power plant at Bull Run, and to 
serve its interurban system. C. B. Smith is general manager. A. 


PETERSBURG, IND.—The Evansville Gas & Electric Light 
Company is bidding against the Petersburg Electric Light Company 
for a ten-year franchise to be awarded next January. The Evans- 
ville company has agreed to furnish free electric lights to the 
City. 

LIBBY, MONT.—The Milwaukee Power Company, in which J. 
H. Ehlers, of Spokane, is interested, will commence the immediate 
construction of a power plant at the Yakt Falls, eighteen miles 
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$10,000. 


GALVESTON, TEX.—The Brush Electric Light & Power Com- 
pany of this city has been sold to the Newman interests of New 
Orleans for a consideration of between $750,000 and $800,000. The 


Brush Company was incorporated in 1881, with capital stock of 
$250,000. 


SALOM, IDAHO.—Articles of incorporation have been filed by 
the Lemhi Power Company which will operate in Lemhi County. 
The capital of the company is $76,000, and the officers are C. L. 


Mac Kenzie, president; Edward Riggs, vice-president; Ralph Irwin, 
secretary. 


PORTERVILLE, CAL.—The Mount Whitney Power Company 
has commenced the erection of an ornamental steel pole line 
through the Zante and Sunnyside districts. The poles will be 


placed inside the property line to prevent interference with the 
shade trees. A 


PARIS, KY.—The City Council of Millersburg, this county, has 
closed a contract for a complete electric light equipment. The 
plant and dynamos will be operated by a fifty-horsepower engine. 


The contract calls for the installation of the plant in sixty days. 
Work has already begun. 


MOUNT PLEASANT, MICH.—The Chippewa River Power 
Company recently purchased the plant of the Harris Electric Com- 
pany of this city. The price paid was understood to be about 


$25,000. It is the intention of the purchasing company to make 
extensive improvements. 


EUREKA, CAL.—It is announced that the Western States Gas 
& Electric Company. has acquired the electric power plant of the 
Minor Mill & Lumber Company, which supplies the town of Blue 


Lake and vicinity. H. L. Jackson is manager of the Western 
States Gas & Electric Company. A. 


TRINIDAD, COLO.—The Trinidad Electric Transmission, Rail- 
way & Gas Company is making a survey between Rugby and Wal- 
senburg with the intention of supplying power to the coal mines 
in the Walsenburg district. The electric company has just com- 


pleted a plant at Aguilar, which furnishes power to the mines in 
that district. 


IXTLAN, MEX.—The Navidad Mining Company has made ap 
plication to the Department of Fomento of the Federal Govern- 
ment for a concession to install a hydroelectric plant upon the 
Navidad River near here. The company will construct a dam 


across the river and will build a power-transmission line from the 
plant to the mines. 


PRAIRIE CITY, IOWA.—The Colfax Electric Light & Power 
Company was recently granted a franchise to operate an electric 
light and powerhouse in the city for a period of twenty-five years. 
Work is to begin on the local plant immediately, and Prairie City 


will have electric lights before January 1. Power will be trans- 
mitted from Colfax. 


WHITE, S. D.—The Town Council has agreed to grant a fran- 
chise to E. A. Harseim, a local capitalist, to establish and operate 
an electric light system here. The franchise will be for twenty 
years, the town reserving the right to purchase the plant if it wishes 
at an appraised valuation at the expiration of five years and each 
two years thereafter. The system will be installed at once. 


BIRMINGHAM, ALA.—The Tidewater Company will soon begin 
to erect a power plant for the generation of electric power with 
which to operate the street cars on the new street car line, now 
fast nearing completion. The powerhouse to supply the new line 
with current will be erected on the unit system, the first unit being 


sufficient to meet the present demands, while other units will be 
added as the business grows. 


PLATTSVILLE, WIS.—A franchise has been granted to the 
Interstate Light & Power Company to operate a plant in the 
town of Shullsburg. The company will extend its lines very 
shortly from the Hazel Green substation to Shullsburg, where the 
load will consist of commercial and residence lighting besides 
some of the current used for power, the city having decided to 
run the water-works pump by electricity. 


GOLDENDALE, WASH.—The Pacific Light & Power Company 
has completed a five-mile extension of its line, and the town of 
Centerville is now supplied with electric lights. Since the purchase 
of the local plant last May, about $10,000 has been expended in im- 
provements, which included the installation of a new generator 
at the power house of the Little Klickitat River, ten miles west of 
Goldendale. A reduction of fifteen per cent has been made in rates 
and the business of the company has increased forty-five per cent 
since the property changed hands. 


FT. WAYNE, IND.—The Kehoe Light & Power Company, capi- 
talized at $100,000, was organized in this city to supply electric cur- 
rent for lighting and power purposes to a score or more of northern 
Indiana towns. Contracts have been obtained by the new com- 
pany with the Ft. Wayne & Northern Indiana Traction Company. 
under which current will be supplied from the wires of the com- 
pany to the Kehoe concern at any point between this city and La- 
fayette, and also on the Bluffton division, where the traction com- 


pany is not selling commercial light. Thomas J. Kehoe, of Toledo. 
is president of the new company. 


northeast of here. It will develop 3,400 horsepower and will cost 


November 18, 1911 
ELECTRIC RAILWAYS. 


(Rpectal Correspondence. ) 


WASECA, MINN.—It is proposed to construct an electric rail- 
way to Faribault to connect with the Dan Patch line. C. 

STOCKTON, CAL.—Negotiations have been made, which it is 
understood will result in an extension of the Stockton Electric 
Street Car Company’s lines to Fair Oaks. 

GARY, IND.—The capital stock of the Gary & Southern Trac- 
tion Company has been increased from $10,000 to $300,000. Of this 
amount $150,000 is preferred stock and $150,000 common stock. S. 


PASADENA, CAL.—The Pacific Electric Railway Company is 
preparing to begin work at once on the extension of the Washington 
Street line, and hopes to have cars running by the first of the year. 


HEALDSBURG, CAL.—A bond issue has been negotiated with 
eastern capitalists to finance the building and equipment of the 
extension of the Petaluma & Santa Rosa Electric Railroad to 
Healdsburg. 

VANCOUVER, WASH.—The Washington Trunk Railway Com- 
pany has been incorporated to build an electric railway line from 
Vancouver to North Yakima and Ellensburg. E. E. Waite of this 
city is the incorporator. C. 

FERGUS FALLS, MINN.—A franchise for the proposed street 
railway was returned to the council with a recommendation that 
a clause be inserted giving the city the right to buy the railway 
at the end of the ten years, if desired. C. 

ABERDEEN. WASH.—The Grays Harbor Railway & Light 
Company plans for the construction of an electric railway from 
Cosmopolis to a point on Willapa Harbor. A line is also planned 
to Puget Sound. Extensions to the system will be made at Aber- 
deen and Hoquiam. A. 

VERA CRUZ, MEX.—lIt 1s reported that the electric street rail- 
way system here, which was constructed and owned by Lord Cow- 
dray, better known as Sir Weetman Pearson, and associates, has 
been sold to American interests, and that new lines will be built 
and extensive improvements made to the property. D. 


SAN FRANCISCO, CAL.—The San Francisco, Vallejo & Napa 
Valley Electric Railway, operating from Benicia to St. Helena, 
about thirty miles, has been acquired at public auction by the 
Bondholders Reorganization Committee, composed of stockholders 
of the road, for a consideration of $700,000. The road will be re- 
organized, and operated by the present owners. A. 


COLUSA, CAL.—It is now understood that the electric railroad 
from Yuba City to Meridian will be built in the near future. Super- 
visor Campbell and Robert Hunt, of Colusa, who are soliciting sub- 
scriptions to the bonds of the proposed Yuba City-Colusa Railroad, 
report better success than they had at first. This road is to be built 
from a point on the Sacramento River opposite Meridian through 
Colusa County. 


EUGENE, ORE.—The Eugene Belt Line & Interurban Rail- 
way Company has been incorporated by P. C. Lavey, J. H. Tingle 
and C. H. Lavey, with a capital of $250,000. The company will 
build an electric railway from Eugene, to Junction City, to Coburg. 
to Springfield, and thence back to Eugene, a total distance of 
about eighty miles. A. 

MOSINEE, WIS.—The Wausau Street Railway Company, the 
Rothschild paper mill and the Mosinee paper mill have made an 
agreement to install a power line which will connect the three 
plants, in order that one may furnish power for the other two 
plants in case an accident stops one or more of the plants. Dur- 
ing the recent flood two of the power plants of the cumpanies that 
have entered the agreement were put out of commission. M. 


SACRAMENTO, CAI..—The Sacramento Electric, Gas & Rail- 
way Company has been granted a franchise to extend its lines in 
the city limits on K Street, T Street, E Street and Third Street. 
The grant provides for the use of the grooved rail, in place of the 
T-section, and for the erection of ornamental iron poles. The city 
has the right to purchase at such time as it may see fit: a tax 
of two per cent of gross receipts is to be paid annually after the 
first five years. A. 


INDIANAPOLIS, IND.—On petition of creditors the Circuit 
Court has appointed U. Z. Wiley receiver for the Circuit Terminal 
Railway Company. This company was organized four years ago to 
build a traction line encircling Indianapolis at an average distance 
of twenty-five miles and connecting seven county seat towns. The 
assets of the company consists of rights of way and franchises 
through seven contiguous counties. A portion of the surveys have 
been made and the scheme seems quite feasible. The receiver will 
endeavor to effect a reorganization and build the road. S. 


LANCASTER. WIS.—Thomas McDonald, of this city, is pro- 
moting an electric railway proposition in Grant County. It is pro- 
posed to build a standard belt line of electric railways from here 
through the towns of South Lancaster, Beetown, Glen Haven, 
Bloomington, Patch Grove, Mount Hope, Mount Ida. Fennimore, 
North Lancaster and returning here. From here a main line is to 
be built through LaFayette County connecting with the Chicago 
Great Western at Warren, Ill. The electric power is to be sup- 
plied from two power dams on Lower Grant River. one on Platte 
and one on Apple River, with a large auxiliary steam plant here. 
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TELEPHONE AND TELEGRAPH. 


(Spccial Correspondence.) 


DEERFIELD, WIS.—Clarence Jordalen has secured control of 
the telephone system and will extend the line to Madison. C. 

GREAT FALLS, MONT.—The Mountain States Telephone & 
Telegraph Company is planning extensive improvements. C. 

ALBANY, ORE.—The Pacific States Telephone & Telegraph 
Company has applied for a franchise in Harrisburg, Ore. 

DRAPER, WIS.—The Rice Lake & Northeastern Telephone Com- 
pany is extending its line to Kennedy, Kaiser and Park Falls. C. 

STETTLER, ALTA.—The Prairie Center Farmers’ Telephone 
Company has been organized to cover about eighty miles of terri- 
tory. C. 

STANFIELD, ORE.—C. P. Bowman has been granted a twenty- 
five-year franchise for a telephone exchange and long-distance lines 
for this town. 

PLAINS, MONT.—The Mountain States Telephone & Tele- 
graph Company is putting in the local exchange here and connect- 
ing private phones. C. 

MADERA, CAL.—The Pacific Telephone & Telegraph Com- 
pany is to put in a conduit system on the avenues of this town 
and all poles are to be removed. 

MUSCATINE, IOWA.—The work on the construction of the 
annex to the telephone building of the Bell Telephone Company, 
on Sycamore street, has been started. C. 

GREAT FALLS, MONT.—Work has been started on the con- 
struction of a telephone line between the dam and the canyon. 
Warren Conners is engineer in charge. C. 

TEKO, WASH.—The Pacific States Telephone & Telegraph Com- 
pany is to make extensions and improvements to its system in this 
town and has applied for a twenty-five-year franchise. 

APPLETON, WIS.—The $25,000 equipment for the new dis- 
trict headquarters building of the Wisconsin Telephone Company, 
at Superior and Washington Streets, is being installed. C. 

RED BLUFF, CAL.—The Tehama County Telephone Company 
will soon commence the construction of lines to Tehama, Proberta 
and Corning, connecting such places with its exchange at Red 
Bluff. A. 

VICTORIA, B. C.—The British Columbia Telephone Company 
contemplates the installation of a submarine cable line from Vic- 
toria to Bellingham, Wash., via San Juan, Shaw and Rosario 
Straits. 

WALLACE, IND.—The Wallace Co-operative Telephone Com- 
pany has been incorporated with a capital stock of $3,000 by But- 
ler Myers, W. E. Spragg, R. L. Hopkins, A. B. Grimes and John 
Hallett. 

ESCONDIDO, CAL.—W. W. Culbertson is the new local man- 
ager of the Pacific Telephone & Telegraph Company's interests for 
this section. This company is preparing ito erect a $25,000 office 
building here. 

DIXON, MONT.—The Flathead Independent Telephone Com- 
pany will build a line at once. Poles and wires have been dis- 
tributed in several sections. Lines will be built to Ronen, Ravalli, 
Missoula and other points. 

SAN DIEGO, CAL.—The Home Telephone Company has com- 
menced the construction of three new trunk lines between San 
Diego and El Cajon, and four new lines between San Diego and 
La Mesa Other improvements in the system will be made. The 
work is estimated to cost $5,000. A. 

ROSCOE, TEX.—Since the recent sale of the local exchange 
of the Western Telephone Company to the Southwestern Telegraph 
& Telephone Company extensive inprovements have been inaugur- 
ated. The long-distance lines leading out of Roscoe are also 
being extended to Sweetwater and Lubbock. D. 

SONORA, CAL,—C. E. Blanchard, representing the La Grange, 
Blanchard and Coulterville Short Route Telephone Company, has 
proposed to the residents of Groveland, to build a line from that 
town and the surrounding country to Sonora and connect with 
the line from Scofield’s to Hughes’ Station. 

WACO, TEX.—One of the most important developments in the 
independent telephone field of Texas has just taken place here by 
the merging of the holdings of the Home Telephone Company and 
the Brazos Valley Telephone Company. The consolidated lines 
will be operated under the name of the Brazos Valley Telegraph 
& Telephone Company, with headquarters here. The latter has 
filed here a blanket mortgage upon its property in the sum of 
$1,000,000, executed to the Union Trust Company of St. Louis as 
trustee. The long distance lines of the company cover a large part 
of central Texas and it operates exchanges in many of the towns 
in McLennan, Hill, Coryell, Bosque, Bell and Falls Counties. The 
company is arranging to issue $1,000,000 of bonds, the proceeds of 
which will be used to make extensions and improvements to the 
property. One of the most important of the proposed extensions 
ts the long-distance line that will be constructec rrom Waco to 
Dallas and Fort Worth. The officers of the merged company are 
Edward Rotan, president; M. H. Lane, secretary; J. B. Earl, super- 
intendent and manager. D. 
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ELECTRICAL SECURITIES. 


Directors of the Westinghouse Electric & Manufacturing Com- 
pany have appointed a committee composed of five board mem- 
bers to select a chairman to succeed the late Robert Mather. The 
selection will be reported to the Board and acted upon formally 
by that body. 

At the annual meeting of the Manhattan Railway Company 
William A. Day, president of the Equitable Life Assurance Society, 
was elected a director to succeed Paul Morton, deceased. Other 
directors were re-elected. Officers and the executive committee of 
the company were in turh re-elected. 

An Officer of the Kings County Electric Light, Heat & Power 
Company said after the directors’ meeting: ‘October has shown 
the largest gains of any month in 1911 over the corresponding 
month of a year ago. The gain in volume of business and gross 
revenue has approximated sixteen per cent. Expenses have not 
yet been compiled and the full monthly statement will be given out 
November 20.” 

White, Weld & Company, and Montgomery, Clothier & Tyler 
are offering at 10014 and interest, to yield about six per cent, the 
unsold balance of $7,500,000 Standard Gas & Electric Company con- 
vertible sinking fund bonds, dated December 1, 1911, and due De- 
cember 1, 1926, convertible into preferred stock of the company 
paying six per cent dividends at the rate of $110 bonds for $100 
stock. 

It is understood that the Milwaukee Electric Railway & Light 
Company has formulated plans for the execution of a new mort- 
gage with an issue of $90,000,000 bonds. Part of these bonds are 
to be reserved to retire underlying bonds as they become due and 
the proceeds from the balance are to be used in part payment for 
improvements recently made and to be made in the future. This 
authorized issue of bonds has no relation to any company other than 
the Milwaukee Electric Railway & Light Company, and it is offi- 
cially stated that it is not the intention to effect the consolidation 
of the Milwaukee Electric Railway & Light Company with the 
other Wisconsin properties in which the North American Company 
is interested. 


DIVIDENDS. 
Citizens’ Traction Company semi-annual dividend of $1.50 a 
share, payable November 16. 


Colorado Edison Company; quarterly dividend of one and one- 
quarter per cent, payable November 15. 


Kings County Light, Heat & Power Company; regular quarterly 


dividend of two per cent, payable December 1, to stock of record 
November 20. 


CLOSING BID PRICES FOR ELECTRICAL SECURITIES IN THE LEADING EX- 
CHANGES AS COMPARED WITH THE PREVIOUS WEEKS. 


NEW YORK. 


Allis-Chalmers common 


ee ee ee ee ee eee re eer ee 3 
Allis-Chalmers preferred .....-- ce. c cece cree cece e cc en eee eeres 12 10% 
Amalgamated Copper ..s266sihcs cc cuees cess ce ee ee enn cow eted 591% 55 
American Tel. & Cablé.isaes oseeee shee eee eee ene *74 *74 
American: Tel. & Tel cc e455 ooo ae es a a ee eee ad 140% 136 
Brooklyn Rapid Transit: sis io%0sqaie seen see ie ee ed Sees 78 7616 
General Fletti 4.645 cing eiai He wi ee E EE Se hei OS Las Beet 153% 151 
Interborough-Metropolitan COMMON 2.2... .. cece cece eee eee 14% 15 
Interborough-Metropolitan preferred ......... eee eee eee ees 44% 45% 
Kings County  EléctriCss.:66 44 serge es Sane e tee anew etn dé Obs 129 129 
Mackay Companies (Postal Telegraph & Cables) common 8 85 
Mackay Companies (Postal Telegraph & Cables) preferred 73 12% 
Manhattan. Elevated cassie con ena ene RPA ee es RS we 135 135% 
New York & New Jersey Telephone.........-... ccc cece eee 103 103 
Pacific. Tel: & ‘Telndss2.655 45-b owen ne awar dine eee SOR eS eee Ges 48 475% 
E. N- Steel COMMON din os sds ee p Ei a rone a eae EEE E ERA 63% 59% 
U. S. Steel preferred 


Western Union 
Westinghouse common 


Westinghouse preferred ...... ccc cece cc cee eee eee nen neee 114 *111 
BOSTON. 

Nov. 13. Nov. 6 
American Tel. & Tels ise tne er ae ete hed BE eee hae ew 4 1363% 
Edison Elec. INuminating.......sssessossosesesososresessoso 288 287 
General Electri ss rsirt ereen t Eee enai a E E Pa a a S 153% 151 
Massachusetts Electric COMMON... .... ccc cece eee eee eee 21% 21% 
Massachusetts Electric preferred.......... cece cece eee ee ees 934% 94 
New England Telephone... . ccc ccc cece ccc cc cece eet eeaseeees 147 144 
Western Tel. & Tel. COMMON........ 0.0. cc cece cece eee eens +2714 27% 
Western Tel. & Tel. preferred...... 2... ccc ccc eee eee tees “106% 106% 

PHILADELPHIA. 

Nov. 13. Nov. 6 
American Railways 4 fee. 8 646 Gases Seid eb A a wees 4414 44 
Electric Company of AmeriCa.... cece ce ccc cc eee eee 11% 117% 
Flectric Storage Battery coOmMON........... 0.0 cee eee ence eae 5354 52% 
Electric Storage Battery preferred... 0.00... ccc cece ee ee eee 5314 523 
Philadelphia Electric .....sesesoseesessososevereevsesessseso 1614 163% 
Philadelphia Rapid Transit............. 0. cee eee eee eee ees 2314 23 
Philadelphia Traction . ssck ond coe oes ae tripe on 4G eu ee eed R414 85 
Unión Traction - 6 a6 ask sarsee EErEE eE EEE RTA oes ee ee ke 52214 51 

CHICAGO. 

Nov. 13. Nov. 6. 
Chicago Flevated COMMON. .... 0.0... cece e nett 28% 27 
Chicago Elevated preferred, ... 0... cece cece cece n eee eect eeees 93 9016 
Chicago Railways, Series thes sous eee eu det eee a Ra eed ous 95 95 
Chicago Railways, Series 2.0... .. cee ec cc eee tcc cc ete ans 33 31% 
Chicago Siw AN po Bw eh 5 SEES GG dw ee he eo ee oh aes 1o % 
Chicago Telephone vrcws acnrin 5s 4 @etware Se W eke Gone a geal ae 122 121 
Commonwealth Edison wo... cece ccc ecw ee et tee eee sees 132 132 
National Carbon COMMUN 66 505 Seek Ge SORE EAE OE Oe Ne eae 194 1013% 
National Carbon preferred. ..... 0.606 cece ccc eee een aes 118 117 
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PERSONAL MENTION. 


FRANK S. TUCKER, president of Tucker & Laxton, Charlotte, 
N. C., has become associated with the Westinghouse Electric & 
Manufacturing Company. 


WILLIAM H. BAKER has been elected secretary of the West- 
ern Union Telegraph Company. Mr. Baker is also secretary of the 
American District Telegraph Company. 

GEORGE B. COLEMAN, formerly special power agent for the 
Rockford Electric Company, Rockford, Ill, has become associated 
with H. M. ByHesby & Company, Chicago, in the new-business de- 
partment. 

MARIE SKLODOWSKA CURIE has been awarded the Nobel 
prize for chemistry in connection with her work at the University 
of Paris. In 1903 she shared with her husband, Prof. Pierre Curie, 


one-half of the Nobel prize for physics, the other half being 
awarded to Becquerel. 


H. THURSTON OWENS, consulting engineer, of New York 
City, has been invited to lecture before the Empire State Gas and 
Electric Association, on November 22, at Syracuse, N. Y. Mr. 
Owens will describe the various public lighting installations of 


note in this country and Europe, illustrating them by stereopticon 
views. 


GEORGE A. McKINLOCK, president of the Central Electric 
Company, Chicago, with Mrs. McKinlock, is visiting in the east, 
and enjoyed the privilege of witnessing the triumph of their son 
Alexander in his captaincy of the foot-ball team of St. Marks 
School against the Groton School team. Captain Alexander McKin- 
lock’s team won by a score of five to nothing. 


HENRY L. DOHERTY spoke at the three-hundred and fifth 
meeting of the New York Electrical Society, held November 16, at 
the Engineering Societies Building, New York City, on the sub- 
ject, “Electrical Investments for Electrical Workers.” Mr. Doherty 
brought out some striking facts, interesting even to those thor- 
oughly familiar with the subject of electrical financing. 


K. H. HANSEN has been appointed chief electrical engineer 
and superintendent of distribution of the Union Electric Light & 
Power Company of St. Louis, Mo. He succeeds S. B. Way, who 
resigned to become manager of the Milwaukee Electric Railway 
& Light Company. Mr. Hansen was Mr. Way’s assistant, and has 
been in the electric light business in St. Louis for ten years. 


MANFRED A. PAKAS, sales manager of the lamp standard 
department, Flour City Ornamental Iron Works, Minneapolis, Minn., 
passed through Chicago last week on his way east. Mr. Pakas 
stated that business in his line has greatly improved and there 
seems to be a constantly increasing demand for his company’s 
product.. He is receiving congratulations from friends for recently 
securing contracts for lamp standards in a number of western 
cities in spite of keen competition. 


SHERMAN R. HALL, vice-president of the Missouri & Kansas 
Telephone Company, Kansas City, Mo., has resigned his position 
to go into the stock and bond brokerage business in Portland, 
Oregon. Upon the completion of the electrical engineering course 
at Yale in 1895 Mr. Hall entered the employ of the American Tele 
graph & Telephone Company and has continued in the employ of 
this company for sixteen years. A year and a half ago he was 
elected vice-president of the Missouri & Kansas Company. - 


L. D. MATHES, general manager of the Union Electric Com- 
pany, has resigned to accept the position of general manager of the 
Montgomery Traction Company and the Citizens’ Light & Power 
Company, of Montgomery, Ala. He went to Dubuque in 1903 from 
Trenton, N. J., where he was general manager of the Trenton & 
New Brunswick Traction Company. At Dubuque he succeeded F. 
L. Dames, now president of the Electric Bond & Share Company. 
Mr. Mathes has made an enviable record in his efficient manage 
ment of the Dubuque property and has won a high place in the 
civic affairs of that city. 

STEFAN VON FODOR, better known perhaps under the French 
form of his name, Etienne de Fodor, was entertained at a banquet 
held at Budapest, to celebrate the thirtieth anniversary of his con- 
nection with electrotechnics. Herr Fodor attended the Paris Exhibt- 
tion of 1881 as confidant and representative of Edison to fntroduce 
the incandescent lamp, and he has since been active in promoting the 
interests of electric lighting and of applied electricity in general 
by his practical work and by his pen. He was born at Pressburg, 
the ancient capital of Hungary, in 1856, and is now general man- 
ager of the Budapest Electricity Works. 


FOREIGN TRADE OPPORTUNITIES. 


(From Daily Consular Trade Reports issued by the Bureau 


of Manufactures, Washington, D. C. In applying to the Bureau for 
information mention file number.) 


NO. 7563. ELECTRICAL APPARATUS IN ARGENTINA.—The 
American consulate general at London reports that a recent issue 
of a British publication states there is a good demand in Argentina 
for all kinds of electrical] apparatus connected with lighting, heat- 
ing, locomotion, telegraphy, telephony, and motive power, particu: 
larly for dynamos working at 110 and 65 volts. There are also 
good openings for continuous-current motors and electric fans. 


Soke 
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No. 7558. LIGHT, HEAT, AND POWER FIXTURES AND 
APPLIANCES.—A report from an American consulate states that 
an electric company has recently been formed in his district, with 
an American electrical engineer and successful business man as 
the managing director. This company intends furnishing heat, 
light, and power to the entire district, which places it in the market 
not only for machinery, piping, hard drawn wire (copper), and 
high-tension insulators, but also for all kinds of light, heat, and 
power fixtures and appliances. The managing director will be 
pleased to receive catalogues along the lines mentioned, with prices 
f. o. b. San Francisco, Cal., several orders having been placed 
already from catalogues on file in the consulate in question. All 
the imports for the construction, completion, and maintenance of 
this plant have been and will continue to be ordered from the 
United States. Further details of the report can be obtained from 
the Bureau of Manufactures. 


PROPOSALS. 


POWER PLANT.—The State Board of Control, Olympia, has 
extended the time of opening bids for the erection of, and ma- 
chinery for, the new power plant at the Northern Hospital for the 
Insane, from November 6 to November 30. Plans and specifications 
at the office of Saunders & Lawton, architects, Alaska Building, 
Seattle. A. 

WIRING.—The Supervising Architect, Washington, D. C., will 
receive sealed bids for installing electric conduits, wiring and 
lighting fixtures in the Post Office Buildings indicated below, bids 
closing on the dates given: 


Post Office Bids Close. 
Albany; Oregon iss tac ie eS neta ee eRe wee a a Oe December 7 
Westfield, MasS. eonennus Gye obo ee i RO ORES SA VCSEL OSD December 20 
Miami, IOC Bg. 6s 5 is FA ERO LAOS Sia RSENS REE OE December 27 


Drawings and specifications may be obtained from the Super- 
vising Architect, or from the custodian o? site of the buildings. 


INDUSTRIAL ITEMS. 


THE TERRY STEAM TURBINE COMPANY has received a 
number of foreign orders recently. Among this is one for three 
turbine-driven blowers for Chinese cruisers and another for a fif- 
teen-kilowatt turbo-generator set for Russia. 


THE BLANCHARD MACHINE COMPANY, Cambridge, Mazs., 
has sold a seventy-horsepower Blanchard oil engine to the F. S. 
Payne Company, North Cambridge, Mass. This engine will be used 
oe power and lighting purposes at this company’s new elevator 
plant. 


THE NATIONAL CARBON COMPANY, Cleveland, O., has pre- 
pa‘ed a booklet explaining the best methods of brush testing and 
desrribing its own method of inspecting and testing. Several illus- 
trations of apparatus used in connection with the work have been 
reproduced. 


THE HARRISON ELECTRIC MANUFACTURING COMPANY, 
Brooklyn, N. Y., has been awarded the contract for transmission- 
line fittings to be supplied to the Appalachian Power Company, 
Richmond, Va. This contract covered the material required for 
- the vicinity around Pulaski and Radford, Va. 


THE ALLIS-CHALMERS COMPANY, Milwaukee, Wis., de- 
scribes its belted alternating-current generators in Bulletin No. 
1075. An interesting description of the method of constructing the 
edgewise wound field coils is given, with the reason why these 
are employed on large machines, The publication is fully illus- 
‘trated. 


MESSRS. RICHARDSONS, of Billiter Square Buildings, Lon- 
don, E. C. announce that they have been appointed London 
representatives of Tait & Company, Kobe, Japan, which is open- 
ing an engineering department. Firms desiring to find a market 
for their goods in Japan should send catalogs in duplicate to Rich- 
ardsons’ Export Department. 


THE DELTA-STAR ELECTRIC COMPANY, Chicago, has 
shipped the first carload of mill-type Pittsburgh transformers to 
be used in the new transmission system of the Wausau Street Rall- 
way Company, Wausau, Wis. These transformers are of 300-kilo- 
watt capacity, with primaries of 440-2,200 volts and secondaries of 
22,000 volts. Knox, Heskett & Company, Chicago, are the consulting 
‘engineers. 


THE NATIONAL METAL MOLDING COMPANY, Pittsburgh, 
Pa., advertises its two-piece metal molding as the “short cut to 
satisfaction,” in a recent bulletin. In this molding the capping 
‘snaps over the base making an exceptionally strong unit, and one 
very easily installed. The company has mailed a large wall sheet 
showing a number of National metal molding specialties, and 
giving prices and other data. 


THE BEST MANUFACTURING COMPANY. Pittsburgh, Pa., 
has appointed Charles E. Hague as Philadelphia representative 
with headquarters at 1510 Land Title Building. He is to have 
charge of Eastern Pennsylvania, Baltimore and Washington ter- 
ritory. C. L. Stickney & Company has been appointed its repre- 
sentative in the states of Washington and Oregon, with headquar- 
-ters at 108 White Building, Seattle, Washington. 


THE EMERSON ELECTRIC MANUFACTURING COMPANY, 
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St. Louis, Mo., takes up the subject of the furnace blower in the 
November number of the Emerson Monthly. These blowers are of 
especial value during those winter storms which overtax the capac- 
ity of the hot-air furnace that is ample for ordinary conditions. Ad- 
vertising matter will be sent to dealers desiring it. The issue also 
contains a description of the improved Printograph. 


KENFIELD-LEACH COMPANY, Chicago, Ill, has equipped 
one of the most complete catalog and publication plants in the 
West at 445-447 Plymouth Court. The company handles a large 
number of technical publications and the special printing of elec- 
trical and other corporations. The new plant is electrically driven 
throughout, and a system of general illumination is employed in 
offices and work rooms. Bryan-Marsh drawn-wire Mazda lamps 
and Holophane steel reflectors are used exclusively. 

THE WALKER ELECTRIC COMPANY, Pittsburgh, Pa., de 
scribes its remote-control motor-operated rheostat mechanism in a 
recent bulletin. The motor-operated mechanism made by the com- 
pany can be readily applied to the ordinary field rheostat, as the 
working parts are entirely independent of the rheostat contacts or 
resistance. In addition to the mechanism at the rheostat is a 
drum-type control switch and an indicating lamp which are mounted 
on the switchboard. 


THE GENERAL ELECTRIC COMPANY, Schenectady, N. Y., 


‘has supplied machinery to a number of plants which are installing 


electric drive in place of the old belt drive. One of these, the 
Robert N. Basset Company, of Shelton, Conn., is equipping its fac- 
tory with individual motor drive, and has ordered three three- 
phase generators, forty-eight induction motors, thirty-one direct- 
current motors with necessary switchboards, etc. Another, the 
Stark Paper Company, of Grand Rapids, Minn., has ordered eight 
induction motors aggregating 725 horsepower. 


THE FLOUR CITY ORNAMENTAL IRON WORKS, Minne- 
apolis, Minn., makers of the well known Corinthian lamp stand- 
ards and other ornamental work, furnished the six pairs of solid 
bronze doors installed in the United States Custom House, San 
Francisco. These doors are acknowledged by experts to be the 
finest specimens of ornamental bronze work in the country. They 
are about 10 by 6 feet in size and each door required an entire 
freight car in its transportation. The contract for the government 
work for 1911-12, which has been awarded to this company, will 
amount to about $150,000. 


THE LINDSLEY BROTHERS COMPANY, of Spokane, Wash., 
specialists in Idaho poles, have just installed a treating plant at 
their Priest River, Idaho, yard for the treating of poles with 
Avenarius Carbolineum by the open-tank process. The plant has 
a capacity of 300 poles a day, and the company has just completed 
the shipment of a large order of treated poles from this plant going 
to Colorado points. This plant makes the second one operated by 
the Lindsley Brothers Company, which has a very complete pole, 
tie, timber and paving-block plant located in Spokane. The firm 
recently completed the treatment of 40,000 ties for the Washing- 
ton Water Power Company and has a number of contracts on file 
for spring delivery. 


THE MOORE LIGHT COMPANY, Newark, N. J., reports the 
following recent shipments of completely factory built units of 
the white Moore light to textile mills for color distinguishing: 
Bradford Dyers’ Association, Bradford, England, Belding Paul Cor- 
ticelli, Ltd., Montreal, Canada, Dunn Worsted Mills, Woonsocket, 
R. IL, The Felters Company, Millbury, Mass., Kennedy & Britt, 
Conshohocken Dye & Finishing Works, Philadelphia, Pa., The Hind 
& Harrison Plush Company, Clark Mills, N. Y., Glenlyon Dye 
Works, Saylesville, R. I. This is evidence not only of the steadily 
increasing demand of the white Moore light for color matching, but 
of the great adaptability of the compact self-contained factory- 
exhausted types of apparatus. 


THE UNITED STATES ELECTRIC COMPANY, New York, 
N. Y., has delivered to the Chicago, Rock Island & Pacific 
Railway the dispatcher’s and station equipments for a circuit 
of thirty telephone train-dispatching stations. The Gill selector 
box outfits at the several stations are of the latest improved pat- 
tern, including the double time wheel, two-figure combination se- 
lector with bell rung by the main-line current and the dispatcher's 
outfit includes the two-figure silent keys. To the Gulf, Colorado & 
Santa Fe Railway the company has delivered twelve station selector 
outfits for telephone train dispatching with the local bell circuit, 
the dispatcher’s apparatus equipment having provision for an ex- 
tension of the circuit to twenty-four stations. 


THE TRIUMPH ELECTRIC COMPANY, Cincinnati, O., re- 
ports that the large number of orders recently received and the 
necessity of completing several large contracts has caused the 
resumption of night work at its factory. A feature of the com- 
rany’s increasing business is the demand that has been created 
for the new line of alternating-current generators and transform- 
ers which were recently put on the market. Recent orders in- 
clude direct-current generators totalling 1,050 kilowatts, alternat- 
ing-current generators totalling 635 kilowatts and motors amount- 
ing to 2,176 kilowatts, also one 100-kilowatt motor-generator sets. 
Thirty transformers of various sizes are also ordered. 


THE PACIFIC ELECTRIC HEATING COMPANY, Ontario, Cal., 
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has in the current issue of the Saturday Evening Post a double- 
page advertisement calling attention to its line of electric cooking 
and heating appliances. Good illustrations of the various devices 
are shown, the advertisement is very attractively arranged, and 
the effectiveness is increased by the use of two colors in print- 
ing. Dealers are urged by the company to follow up this advertis- 
ing in the best manner possible, and to take advantage of the 
Christmas-time demand which will necessarily follow the appear- 
ance of the advertisement. To assist dealers who are wide awake 
to their opportunites the company offers to supply them with book- 
lets, advertising cards and copy, cuts, etc. 


THE AMERICAN SHIP WINDLASS COMPANY, builders of the 
Taylor stoker and marine equipment such as steering gears, ship 
windlasses, towing machines, winches, anchors, etc., has been lo- 
cated for over half a century in Providence, R. I., at Waterman 
and East River Streets. This plant is now being abandoned and 
all the business of the American Ship Windlass Company is being 
removed to Philadelphia, where the company already had a large 
plant. To accommodate the growing business a large foundry has 
recently been erected in Philadelphia. This company was estab- 
lished fifty-four years ago by Frank S. and Joseph Manton, who 
had much to do with the invention of the ship windlass. From 
the manufacture of the ship windlass the company branched out 
and since have added their marine machinery, and in 1905 began 


the manufacture of the automatic stoker, invented by E. E. Tay- 
lor, of Boston. 


THE WESTINGHOUSE ELECTRIC & MANUFACTURING 
COMPANY, Pittsburgh, Pa., is supplying new machinery to the 
Cleveland, Painesville & Eastern Railroad Company, Willoughby, 
O., which is now engaged in enlarging its plant and changing the 
operating voltage from 13,200 to 22,000. In making this change 
the railroad company has ordered two 1500-kilowatt and two fifty- 
kilowatt 6,500-volt turbo-generator units from the Westinghouse 
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Company. This energy will be used on the street and interurban 
railway system supplied by this company. The system is three- 
phase, twenty-five-cycle and, as above stated, a distribution volt- 
age of 22,000 is being employed, the distance covered being ap- 
proximately thirty-eight miles. The Westinghouse Company has 
received from the Indiana County Street Railway Company, of In- 
diana, Penna., for its plant at Two Lick, Penna., an order for one 
625-kilowatt Westinghouse-Parsons turbo-generator unit, and one 
No. 5 Westinghouse LeBlanc condenser. 


DATES AHEAD. 


Central Electric Railway Association. Last meeting for 1911, 
Louisville, Ky., November 23. 

Association of Railway Telegraph Superintendents. Joint meet- 
ing of eastern and western divisions, Chicago, Ill, November 23 
and 24. 

Los Angeles Electrical Exposition. 
ber 25-December 9. 

American Physical Society. 
Chicago, Ill., December 2, 1911. 

National Gas and Gasoline Engine Trades Association. Annual 
meeting, Hotel Hollenden, Cleveland, O., December 5-8. 

American Society of Mechanical Engineers. Annual meeting, 
New York City, December 5-8. 

American Institute of Chemical Engineers. 
Washington, D. C., December 20-22. 

American Association for the Advancement of Science. 
nual meeting, Washington, D. C., December 27-30. 

National Electric Light Association. Next annual convention, 
Seattle, Wash., June 10-14, 1912. 

National Electrical Contractors’ Association. 
Denver, Colo., July 17-20, 1912. 

The 1912 Boston Electric Show. 
Mass., September 28-October 26, 1912. 


Los Angeles, Cal., Novem- 


Regular Thanksgiving meeting, 


Annual meeting, 


An- 


Annual meeting, 


Mechanics Building, Boston. 


RECORD OF ELECTRICAL PATENTS. 


Issued (United States Patent Office) November 7, tort. 


1,007,671. SAFETY-SIGNAL FOR VEHICLES. George F. Buente, 
New York., N. Y., and Henry C. Fling, Spring Lake, N. J. 
Filed Feb. 11, 1909. An automobile is provided with three 
electric tail lights, one of the side ones of which is lighted 
when the steering wheel is turned toward that side and the 


middle one is lighted when the reverse or brake levers are 
moved. 


1,007,674. ARC LAMP. Karl Cosiolkofsky, Vaals, Netherlands. 
Filed Aug. 13, 1908. The inner globe of an arc lamp is held 
tight against the body of the lamp by means of a ring that is 
held by two pins, conical ferrules and spiral springs. 


1,007,683. PROCESS OF FORMING OXIDES OF NITROGEN. 
Carleton Ellis, Montclair, N. J., assignor to Ellis-Foster Co. 
Filed July 29, 1911. Consists in forming an electric arc and 
passing preheated air of constant moisture content substanti- 
ally concentrically, but not helically, about the arc. 


1,007,684. TELEPHONE RINGING DEVICE. Harry N. Faris, 
Kansas City, Kans. Filed Feb. 13, 1909. Comprises a trans- 
former having a primary and a secondary, a secondary circuit 
including a source of current, a relay and the secondary of 
the transformer, the relay being adapted to shunt by the opera- 
tion of its armature any direct current (from the source of 
potential) which may have been flowing in the secondary cir- 
cuit prior to the operation of the relay. 


1,007,694. VAPOR CONVERTER. Peter Cooper Hewitt, Ringwood 
Manor, N. J. Filed Mar. 20, 1908. Renewed Feb. 10, 1911. A 


mercury rectifier, has a number of hollow metallic shells lo- 
cated at the summits of a number of crooked branching tubes, 
an intermediate metallic shell connected to the tubes with in- 
terposed insulation, and a common negative electrode in the 
intermediate shell. 


1,007,705. ELECTRIC BRAKE FOR ELECTRIC MOTORS. Martin 
Kallmann, Berlin, Germany. Filed Apr. 23, 1907. A resistance 
with high positive temperature coefficient is automatically 
thrown across the armature circuit when the power is cut off. 


1,007,741. LINE-JOINT TESTER. Henry Harrison Simpson, Pilot 
Grove, Mo. Filed Oct. 24, 1910. Consists of an extensible 
handle, a number of contact hooks insulated from each other 
and carried on the upper end of the handle, a telephone re- 
ceiver connected to a pair of the hooks, and a ground connec- 
tion connected to another of the hooks. 


1,007,770. LIGHTNING ARRESTER. William E. Butler, David 
City, Nebr. Filed Sept. 23, 1910. A vacuum inclosure shaped 
like a lamp bulb has an Edison screw base with the center 
contact connected to ground and the shell contact to the line. 
An insulating barrier divides the lower part of the chamber 
into two cells containing mercury electrodes into which the 
terminals project. 


1.007.771. OIL SWITCH. Herbert W. Cheney, Norwood. Ohio, as- 


signor to Allis-Chambers Co. Filed Dec. 23, 1907. Both the 
fixed and movable contacts are adjustable, the switch as a 
whole being arranged so as to be removable from the oil tank. 


1,007,791. LAMP SOCKET. Harry J. Morey and Fay A. Brogden, 
Syracuse, N. Y. Filed July, 1909. Is provided with a full 
switch operated by a ratchet plate. 


1,007,802. SWITCH BOX. Caroline N. Sachs, Hartford, Conn., 
assignor to Sachs Co., Hartford, Conn. Filed Aug. 31, 1905. 
The main hinged cover of the box has mounted on the inside 
a set of insulating bars to each of which is secured a awitch 
blade, so that the switch is opened by opening this cover. 
Hinged in the main cover is a smaller inspection cover, the 
opening of which (independent of the main cover) permits any 
bar with its knife blade to be removed. 


1,007,806. SPARK PLUG. Cecil H. Smith, U. S. Navy. Filed July 
1, 1909. Renewed April 15, 1911. Has a central electrode near 
which projects a side electrode. 


1,007,853. ELECTRIC-LAMP CLEANER. Edward E. Edgerton, 
Chicago, Ill. Filed Nov. 7, 1910. A long handle carries at its 
upper end a pair of pivoted angular levers to which are pivoted 
jaws adapted to fit around an incandescent lamp. 


1,007,868. ELECTRIC SIGN. Charles Hammesfahr, New York, 
N. Y. Filed June 2, 1911. A show-window sign consists of an 
incandescent lamp mounted in a bracket back of an advertis- 
ing plate on the window glass, around the lamp being a screen 
of differently colored glass plates supported by a vane cen- 
tered on the tip of the lamp and turned by its heat. 


1,007,869. ELECTRODE FOR FLAMING-ARC LAMPS. Charles W. 
Hill, Lakewood, O., assignor to National Carbon Co., Cleveland, 
O. Filed Sept. 21, 1910. In the electrode are incorporated dif- 
ferent substances each producing its characteristic color when 
successively attacked by the arc, thereby producing a succes- 
sion of color changes. 


1,007,876. EXPLOSION-PROOF CARTRIDGE CUT-OUT. Wilhelm 
Klemment. Neu-Finkenkrug-Falkenhain, Germany, assignor to 
Siemens-Schuckertwerke, Berlin, Germany. Filed Aug. 5, 1910. 
Combined with a closed cartridge having terminal contacts are 
a number of fusible filaments of various lengths connected in 
parallel between the contacts, the total resistance of the short- 
er filaments being smaller than the total resistance of the 
longer ones, and a solid insulating partition between the 
shorter filaments and the longer for preventing the flame of 


the latter touching the contacts of the previously fused shorter 
filaments. 


1,007,883. TELEPHONE TRANSMITTER. Charles T, Mason, Sum- 
ter, S. C., assignor to Sumter Telephone Manufacturing Co.. 
Sumter, S. C. Filed July 5, 1910. The back plate is pan shaped 
and contains a cell in the center which is actuated by a spring 
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plate surrounding it that is in turn actuated by pins bearing 
against the diaphragm. 

1,007,886. ELECTROMECHANICAL SWITCHING DEVICE. Royal 
Rueben Miller, Pueblo, Colo., assignor of one-half to Willard 
C. Darby, Pueblo, Colo. Filed Dec. 13, 1909. An electrically 
actuated track switch for an electric railway includes a sole- 
noid that moves a crosshead and through a set of levers moves 
the switch tongue. 


1,007,893. COMMUTATOR-SHORT-CIRCUITING DEVICE. Charles 
Stowe Reno, Cincinnati, O. Filed Nov. 5, 1909. A set of tumb- 
lers revolves with the shaft of a single-phase motor and when 
the latter attains a predetermined speed each tumbler turns 
about its end and engages a section of the commutator for 
short-circuiting it. 


1,007,894. APPARATUS FOR CONTROLLING GAS COCKS AND 
ELECTRIC-LIGHT SWITCHES. Bruno Scheidemann, Berlin, 
Germany, assignor of one-half to Gebriider, Neumann, Berlin, 
Germany. Filed Dec. 28, 1910. Each gas cock or switch has 
mounted near it a clockwork for opening or closing it against 
the force of a gravity-controlled lever for performing the op- 
posite operation. 


1,007,897. ELECTROLYTIC APPARATUS. George O. Seward and 
Franz von Kügelgen, Holcombs Rock, Va., assignors to Vir- 
ginia Laboratory Co., New York, N. Y. Filed April 23, 1906. 
Renewed May 10, 1910. Includes a cathode chamber into which 
rises the fused metal liberated at the cathode, and a discharge 
conduit from the chamber extending vertically downward and 
having a lip at its top to cause such fused metal overflowing 
from the chamber to fall free of the wall of the conduit. 

1,007,902. COMMUTATOR-SHORT-CIRCUITING DEVICE. Louis 
Henry Thullen, Cincinnati, O., assignor to Triumph Electric Co. 
Filed April 1, 1910. Comprises a number of tumblers each 


pivoted at one end and having a portion adapted to contact ® 


with a commutator segment, the pivot and contact portions be- 
ing longitudinally displaced. 
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1.004,671.—EIT ECTRIC SAFETY LAMPS FOR AUTOMO- 
BILES. 


1,007,948. SWITCH. Bradley Haskins, Milwaukee, Wis., assignor 
to Allis-Chalmers Co. Filed April 27, 1910. An oil switch is 
provided with mechanism for turning the support of the mova- 
able contact through a suitable arc so as to cause the movable 
contact to engage the stationary contact, and for shifting the 
Support vertically so that the movable contact is caused to 
slide over the face of the stationary contact. 


1,007,978. MICROSCOPE BRIDGE AND ELECTRO-MAGNETIC 
STAGE. Albert Sauveur, Cambridge, Mass. Filed May 20, 1911. 
An independent staging for a high-power miscroscope comprises 
a U-shaped electromagnet, a slide on the magnet having a: plane 
bearing surface on its lower face and a notch therein to ex- 
pose a specimen magnetically held to the side, and means for 
freely and adjustably supporting the magnet and slide. 

1,007,998. ELECTRIC SWITCH MECHANISM. Hilary F. Whalton, 
Key West, Fla. Filed Jan. 12, 1911. Conducting fluid contained 
in a cup is in contact with a fixed central contact bar. A series 
of movable contact bars depending from an insulating cap are 
normally out of contact with the conducting fluid but on being 
pushed downward complete the circuit. 

1,008,000. RHEOSTAT. George H. Whittingham, Baltimore, Md., 
assigned to Monitor Manufacturing Co. Filed Mar. 19, 1909. 
The rheostat has a pivoted arm which moves parallel to the 
surface of the panel containing the contact members. A latch 
on the arm engages each of the contact members successively, 
and a lock and key are provided so that the arm may be locked 
in any of the positions. 


1,008,002. CARBON ELECTRODE. Miner W. Allen, Lakewood, O., 
ere to National Carbon Co., Cleveland, O. Filed Sept. 12, 
= oe Comprises a carbon body having a graphite block which 
oe nset and permanently fixed in the end thereof and has a 
aterally extended flange which covers and lies in intimate 
contact with the end of the carbon body. 


BOT eng MAGNETO: Charles Cuno, Meriden, Conn., assignor to 
Jan. 20 aa Telephone & Electric Co., Meriden, Conn. Filed 
feld ak 910. Includes in combination with the armature and 
thea gnets, a distributer mechanism and a distributer arm. 

ransformer and arm being so constructed and arranged 


1,008,077.--WATER HEATER. 
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that they may be removably mounted on the support after the 
other parts of the magneto are assembled, and means for auto- 
matically effecting electrical connection between the trans- 
former and the distributer arm by the mounting of the parts 
on the support. 

1,008,030. CAR TRUCK CONSTRUCTION FOR ELECTRIC-RAIL- 
WAY SIGNAL SYSTEMS. Gardner B. Gray, Pittsburgh, Pa., 
assignor to Gray-Thurber Automatic Train Control & Signal 
Co., Pittsburgh, Pa. Filed July 16, 1909. Has a center bear- 
ing plate having ends turned over the corresponding edges of 
the bolster carrying it, insulation between the plate and its 
turned over edges and the bolster, an insulating sleeve interior 
to the center pin passage of the bolster, a metal sleeve in- 
ferior to the insulation sleeve, and insulated bolts connecting 
the center plate to the bolster. 

1,008,077. WATER HEATER. Bernard A. Schroder, Birmingham, 
Ala. Filed Dec. 28, 1908. Manually operated valves and elec- 
trically actuated ones are provided for the regulation of the 
water flow in the heater. When the pressure drops, due to the 
drawing off of water the water is turned on by one electro- 
magnet, the supply of gas for heating being turned on and reg- 
ulated by a second electromagnet. 

1,008,081. SHADE HOLDER. Frank E. Seeley and George B. 
Thomas, Bridgeport, Conn., assignors to Bryant Electric Co., 
Bridgeport, Conn. Filed May 26, 1911. An expanding ring is 
attached to the lamp socket, the shade fitting on in such a 
way as to conceal the ring completely. 
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1,007,741.—LINE-JOINT TESTER. 


1,008,086. ELECTRIC-LIGHT FITTING. Fritz Storsberg, Newark, 
N. J. Filed Feb. 15, 1911. Combines a socket-cover or husk 
and a nipple. Means for securing the former in its fixed con- 
nection with relation to the nipple comprise a collar provided 
with a horizontal opening and a vertical screw-threaded open- 
ing, a binding-screw being arranged in the vertical opening, and 
a locking-means slidably arranged in the horizontal opening 
and adapted to be operated by the binding screw. The binding 
screw is manipulable from the lower open portion of the socket- 
cover. 

1,008,087. INSULATOR. James M. Sweeney, Howell, Fla. Filed 
July 17, 1911. Comprises a body portion having a flat bottom 
and having its ends slantingly disposed, a pair of toes disposed 
on the upper portion of the body and made so as to form an 
inverted wedge-shaped slot, and having the portion between the 
toes and flanged portion cut out in order to form a V-shaped 
groove to receive tie wires. 

1,008,100. STYLUS FOR GRAPHIC RECORDING INSTRUMENTS. 
Herbert W. Young, Chicago, Ill, assignor to Sangamo Electric 
Co., Springfield, Ill. Filed Dec. 5, 1910. Has a roller adapted 
to feed paper, and a horizontal moving arm adapted to swing 
back and forth over the roller. A hanger suspended from the 
end of the oscillatory arm carries a stylus, an ink reservoir 
being secured to the oscillatory arm. A tube carried by the ink 
reservoir is adapted to gradually feed ink to the stylus. 


1,008,122. TELEPHONE CASING. William W. Dean, Elyria, O., 
assignor to Dean Electric Co., Elyria, O. Filed June 8, 1910. 
A two-piece sheet metal telephone receiver casing is provided 
with a perforated insulating diaphragm. This diaphragm pro- 
tects the ear cap from any electrical apparatus mounted in the 
main portion. 

1.008.149. MACHINE FOR MAKING INSULATING TUBES. Ernst 
W. Höfie, Basel, Switzerland. Filed Jan. 7, 1911. A combina- 
tion with a winding drum, of two floor-frames each having a 
vertical rib and two ribs at forty-five degrees relatively there- 
to, an angular sleeper arranged vertically movable over the 
drum, guided by the vertical ribs, and having a rectangular 
guide-way in each end, and two press-rolls displaceably jour- 
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are in the guide-ways and normally resting against the latter 

ribs. 

1,008,172. ATJTOMATIC SIGNALING SYSTEM. Daniel J. Mc- 
Carthy, Wilkinsburg, Pa., assignor to Union Switch & Signal 
Co., Swissva)e, Pa. Filed Mar. 5, 1910. Has a relay comprising 
an armature biased to one controlling position, a magnetic core 
adapted when energized by fiux produced by alternating cur- 
rent to move the armature to another controlling position, a 
second magnetic core :dapted to move the armature to a third 
controlling position. 

1,008,189. BRAKING APPARATUS. August Sundh, Yonkers, N. Y., 
assignor to‘Otis Elevator Co., Jersey City, N. J. Filed Sept. 
23, 1905. Comprises a motor, a generator connected to run 
with the motor, means for causing the generator to produce 
a braking effect upon the motor, when power is cut off from 


the motor, and means for positively regulatng the braking ef- 
fect by hand. 


1,008,206. DISTRIBUTER FOR ELECTRIC-ACCUMULATOR 
IGNITION GEAR. Frederick Richard Simms, London, England, 
assignor to Simms Magneto Co. Filed Feb. 23, 1910. A spindle 

_ extends into a casing, a contact breaker in the casing having 
a rotary part provided with a part for interlocking with the 
spindle, and with a sleeve concentric with the axis of the 
rotary part. A distributer fits upon the sleeve, a single screw 
passing through the sleeve, the rotary part of the circuit- 
breaker and the interlocking portion and engaging the spindle. 

1,008,216. PARTY-LINE TELEPHONE SYSTEM. Edward Stout 
and Joseph S, Kupka, Martinsburg, Iowa, Filed July 19, 1910. 
The selector switch comprises a ringing circuit, a talking cir- 
cuit, a contact for opening and closing the ringing circuit, a 
contact for opening and closing the talking circuit, a revoluble 
member provided with cranks for opening the contacts, means 


operated electrically from a distance for controlling the re-, 


1,008,270.—_REACTANCE COIL. 


voluble member, and means including magnetic mechanism 
controllable from a distance for closing the contacts. 


1,008,219. SPARK PLUG. William H. Tidmarsh, Elgin, Ill. Filed 
Feb. 20, 1911. Relates to the shape of the gaskets used. 

1,008,225. ELECTRICAL SHIP-LOG APPARATUS. Thomas Fer- 
dinand Walker and Thomas Sydney Walker, Birmingham, Eng- 
land. Filed Nov. 25, 1910. A rotator in the water continuously 
turns a member which communicatcs intermittent motion to a 
second member. A circuit-closing contact piece is carried by 
the intermittently rotatable member, and means are controlled 
by the continuously rotatable part for arresting mechanically 
and positively the travel of the intermittently rotatable mem- 
ber for a definite and predetermined period immediately the 
electrical circuit is closed. 

1,008,232. TELEPHONE TRUNKING SYSTEM. Charles S. Wins- 
ton, Chicago, Ill., assignor to Kellogg Switchboard & Supply 
Co., Chicago, Ill. Filed Dec. 4, 1907. Includes a high-resistance 
relay bridged across the trunk, a circuit being closed when the 
cord is connected with the trunk and before the trunk is con- 
nected with the line to operate the relay to display the signal, 


a low-resistance relay and a third relay energized during a con- 
versational connection. 


1,008,243. ELECTRIC REGULATION. John L. Creveling, New 
York, N. Y., assignor to Safety Car Heating & Lighting Co. 
Filed Nov. 21, 1910. Comprehends current-regulating means, 
voltage-regulating means and means for rendering one of the 
above mentioned regulating means cperative and the other in- 
operative depending upon the voltage of the generator. 

1,008,244. ELECTRIC REGULATION. John L. Creveling, New 
York, N. Y., assignor to Safety Car Heating & Lighting Co. 
Filed June 21, 1911. Comprises regulating means, operating 
means responsive to voltage fluctuations, operating means re- 
sponsive to current fluctuations and automatic means for grad- 
ually rendering one of the operating means operative and the 
other inoperative. 


1,008,270. REACTANCE COIL. Will O. Jacobi and Charles Har 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


Vol. 59—No. 21 


ris, Chicago, Ill.; said Harris assignor to said Jacobi. Filed 
May 4, 1908. The core is made in two U-shaped parts se that 


the reactance of the coil may be varied by varying the air 
gap between the parts. 


1,008,282. SELECTIVE TELEPHONE SIGNALING SYSTEM. 
Charles H. North, Cleveland, O., assignor to North Electric 
Company. Filed Oct. 11, 1907. The combination with a tele- 
phone exchange equipped with signaling apparatus producing 
currents approximately of 30, 42 and 54 cycles per second, of 
a plurality of multiple-station telephone lines connected with 
the exchange; each of the lines being equipped with selective 
signaling apparatus at the different stations respectively tuned 
to respond to currents of these inharmonic frequencies. 

1,008,293. TRANSFORMER SYSTEM. Henry C. Caldwell, Fort 
Mills, Corregidor, Philippine Islands. Filed Sept. 9, 1910. A 
number of transformers are arranged so that they may be 
easily connected in various ways to secure various secondary 
voltages. 

1,008,294. ELECTRIC REGULATION, John L. Creveling, New 
York, N. Y., assignor to Safety Car Heating & Lighting Co. 
Original application filed Nov. 21, 1910. Divided and this ap- 
plication filed June 10, 1911. A regular used in conjunction 
with a source of electromotive force and a storage battery is 
responsive to fluctuations in voltage across the battery cir- 
cuit but not responsive to current changes in the battery cir- 
cuit. i 

REISSUE. 

13,307. PROCESS OF RECOVERING FINE GOLD. James H. Al 
ling, Columbia, Cal., assignor to Security & Holding Co., San 
Francisco, Cal. Filed Aug. 16, 1910. Original No. 947,957, 
dated Feb. 1, 1910. Consists in mixing ore containing gold in 
a finely comminuted state with an aqueous solution of a 
chlorine compound, immediately thereafter causing the mir- 
ture of solution and pulp to flow in succession freely in con- 
tact with a series of mercury cathodes, passing electric cur- 
rents through the mixture, the amount of chlorine compound 
and the magnitude of the currents being sufficiently great to 
liberate nascent chlorine in sufficient quantities to reduce the 
gold to a condition in which it is readily amalgamated, and 
finally recovering the gold from the cathodes. 


PATENTS THAT HAVE EXPIRED. 

Following is a list of the electrical pztents (issued by the 
United States Patent Office) that expired November 13, 1911: 
528,924. RADIATING AND SUPPLY SYSTEM FOR THERMO- 

ELECTRIC GENERATORS. Harry B. Cox, Hartford, Conn. 
528,925. ELECTRICAL TRANSFURMER. Frank $S. Culver, Eau 

Claire, Wis. 


528,959. INTERSECTING ELECTRIC-RAILWAY TRACKS. Mark 
Lowd, Salem, Mass. 


528,960. SELF-WINDING ELECTIC CLOCK. Adam Lungen, New 
York, N. Y. 


528,963. UNDERGROUND FOR ELECTRIC ROADS. Ezra A. 
Mathers, Romeoville, N. Y. 

529,011. ELECTRIC RAILWAY-SWITCH. Rollins A. Baldwin, 
South Norwalk, Conn. 

529,059. ELECTRICAL APPARATUS FOR CONTROLLING SIG- 
NALS. Samuel S. Bogart, Schraalenburg, N. J. 

529,085. ELECTROMAGNETIC MACHINE. Gordon J. Scott, Phila- 
delphia, Pa. 


529,117. REGULATOR FOR DYNAMO-ELECTRIC MACHINES. 
Jules Ferrand, Darnetal, France. 

529,127. BINDING-POST FOR ELECTRIC INSTRUMENTS. Ern- 
est A. Lowe, New York, N. Y. 

529,144. AUTOMATIC SET-BACK ANNUNCIATOR. Henry C. 
Thomson and George J. Galbraith, Boston, Mass. 

529,145. DYNAMO-ELECTRIC MACHINE. Rene Thury. Geneva, 
Switzerland. 


529,152. ELECTRICAL TRANSFORMER. Fritz Zickermann, Ber- 
lin, Germany. 

§29,164. ELECTRIC SWITCH FOR RAILWAYS. 
Fitch, South Norwalk, Conn. 

529,165. TRAIN-OPERATED SIGNALING SYSTEM. Johann H. 
Frischer, Berlin, Germany. 


529,212. AUTOMATIC ELECTRIC CUT-OUT. Daniel F. Sweet. 
Grand Rapids, Mich. 


529,213. ELECTRICAL CUT-OUT. Daniel F. Sweet, Grand Rapids, 
Mich. 


529,215. METHOD OF SHEATHING ELECTRICAL CONDUCTORS. 
James Tatham, Philadelphia, Pa. 

529,240. ELECTRIC-ARC LAMP. James Brockie, London, Eng- 
land 

529,265. MEANS AND APPARATUS FOR DISTRIBUTING ELEC- 
TRICITY. Hadyn T. Harrison, London, England. 

529,272. ALTERNATING-CURRENT ELECTRODYNAMIC MA- 


CHINE. Maurice hutin, Paris, and Maurice Leblanc, Le Rainey, 
France. 


529,300. AUTOGRAPH TELEGRAPH. John O'Neil, New York. 
N. Y 


Charles M. 


529,313. ELECTRIC GAS-LIGHTER. Charles G. Savage, Phila- 
delphia, Pa. 
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FILAMENT MATERIALS. 

The choice of a material for the filaments of incandes- 
cent lamps depends mainly upon two properties, the melt- 
ing point and the vapor tension at temperatures below the 
melting point. In addition to these physical properties the 
cost of material, facility of working and the adequacy of 
the supply must also be considered. Metal filaments were 
tried in the early days of the art, but platinum, the only 
metal of high melting point which may be said to have 
been really available at that time, proved inferior to car- 
bon. The latter has the highest melting point of any known 
substance and on this score is the most suitable material 
known. With respect to its vapor tension, however, carbon 
is deficient, since at temperatures close to its melting point 
(or more properly, at the working pressure, the point of 
sublimation) carbon vaporizes with too great rapidity, with 
the result that the bulb of an incandescent lamp is rapidly 
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market, which have a specific consumption not exceeding 
one watt per horizontal candle, combined with long life. 
The relations between operating voltage and candle- 
power, and between wattage and candlepower, are very im- 
portant, and investigations of these relations have been 


made by many observers. The values given for the ex- 


ponent of voltage, in proportion to which the candlepower 
varies, are very discordant. The problem of determining 
reliable values for these relations has been undertaken by 


Mr. F. E. Cady, working in the physical laboratory of the 


National Electric Lamp Association. Upon other pages of 


this issue will be found the results of Mr. Cady’s work. 
These determinations have been carried out under condi- 
tions which permitted accurate work and, moreover, proper 
consideration has been given to the precautions which 
should be exercised in an investigation of this kind. Mr. 
Cady’s results consequently not only thoroughly cover the 
field involved, but the results may be depended upon as be- 


ing the most accurate and reliable which have yet been pre- 
sented. 


THEATER ILLUMINATION. 

An important service to the art of illuminating engi- 
neering has been performed by Messrs. Vaughn and Cook, 
of Milwaukee, in calling attention to the great number of 
still unsolved problems in theater illumination. Their pa- 
per on this subject presented last week before the Illumi- 
nating Engineering Society, a brief abstract of which is 
given in another part of this issue, is distinctive, moreover, 


in being one of the first broad treatments of the numerous 


phases of the subject. But little has been published on 


theater illumination, aside from occasional meager descrip- 
tions of installations, and almost nothing at all on the tech- 
nique of the lighting of the stage. 

As almost all theatrical performances are given under 
artificial light, it is surprising that so little recorded knowl- 
edge on the subject has been available. 
reasons for this, however. 


There are several 
One is the jealous reluctance 
of theater managers to giving out the facts on how their 
lighting effects are produced. Another is that stage light- 
ing in particular has been left largely to the operating elec- 
tricians, who have carefully guarded many of their secrets; 
although mostly ignorant’ of the scientifie principles of il- 
huninating engineering, they have on the whole produced 
very skillful effects even by rule-of-thumb methods. 

In the lighting of the auditorium, on the contrary, rela- 
tively little skill of high order has been displayed in a great 
many cases, The ignorance of some of the most funda- 
mental requirements of theater illumination shown by some 
designers may partially be excused by the dearth of litera- 


ture on the subject. In many instances, however, the de- 


sign has been left to men who not only had no real concep- 
tion of the principles of good illumination, but openly ex- 


pressed contempt for what has become known as illuminat- 
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ing engineering. It might be inferred from this that the 
designs produced by such men would be highly artistic, 
even though devoid of harmony with many scientific re- 
quirements. 

That such has not been the case is only too sadly ap- 
parent when one observes frequent instances of fixtures 
harshly contrasting with the architectural and decorative 
treatment of the interior, lacking in proper proportions, or 
producing such inadequate and poorly distributed illumina- 
tion that it had to be supplemented by other equipment that 
shows at a glance that it was not contemplated in the origi- 
nal design. Fixtures that in themselves are beautiful are 
often placed where but few can see and admire them, 
whereas in conspicuous locations incongruous equipment 18 
exposed to view. The placing of bright lights in the field 
of vision of a large part of the audience has been excep- 
tionally common and has proven particularly aggravating 
when the house is suddenly illuminated at the close of a scene 
or act. Such defects are found not only in the smaller and 
cheaper theaters, where their presence might almost be par- 


doned, but even in some of the largest and most modern 
metropolitan theaters. 


a 


On the exterior as well has there been lack of study 
toward the production of effects that are not only novel and 
attracting, but that might readily be made truly attractive. 
The possibilities of facade lighting so as to bring cut the 
most striking architectural features have scarcely been con- 
sidered. Considerable money is usually spent in making the 
architectural design pleasing and at the same time orig- 
inal. By skillfully arranged lighting it can be made as 
pleasing by night as by day and even attractively original 
effects may be produced. 

The remedies for many of these conditions, both in- 
ternal and external, are pointed out in the paper by Messrs. 
Vaughn and Cook, which has been referred to. They show, 
for instance, the value of indirect lighting of the auditor- 
ium. As far as the audience is concerned, the lighting of 
the stage is accomplished without any visible lamps. Until 
the last few years, however, the indirect system has not 
been employed in front of the curtain, where it has many 
advantages. Semi-indirect lighting has not yet had any 
Yair trials, though it would seem to possess some highly de- 
sirable features if applied in a masterly way. 

Without going into many of the admirable points 
brought out in the paper, a general conclusion may readily 
he drawn from it. This is that the design of theater light- 
ing, on account of its many-sided character, must be en- 
trusted to those men who can produce an illumination fully 
in accord with the principles and requirements of illuminat- 
ing engineering, of the architectural and decorative arts, 
of the histrionic purposes of the building, and of the com- 
fort and pleasure of the audience. Fortunately, there are 


already some broad-minded men that can qualify for such 
an exacting rôle. 


November 25, 1911 


SELLING ELECTRIC POWER THROUGH BOOKLETS. 

Every agency must be pressed into service in these days 
in order to popularize a new commodity to the fullest extent, 
and electric power is no exception to this requirement. It 
goes without saying that nothing can take the place of the 
trained solicitor in the extension of electrical applications, but 
within the past year or so it has been found extremely help- 
ful to supplement the work of the sales éngineer in the field 
of motor driving with carefully prepared booklets illustrat- 
ing the benefits of electricity in specific industries, the solu- 
tion of problems of power demand and motor speed, and the 
tabulation of important constants and formulas associated 
with a given line of industrial operations. Such booklets have 
not as yet come into the extended use which their convenience 
and business-getting powers warrant, and probably this is 
because many organizations do not realize the character of 
information which should be printed and the appeal which a 
piece of work of this type makes to the mind of the lay- 
man, provided it is filled with technical data of real value 
set forth in clear and simple language. 

It is doubtless out of the question to prepare booklets 
in any single central-station field covering in separate pub- 
lications the uses of electric power in all the industrial appli- 
cations of the territory, and good judgment must be displayed 
in the selection of industries thus to be treated. The best 
plan appears to he to prepare a booklet dealing with power 
problems in the most profitable industry from the stand- 
point of electrification, and then adding other similar publica- 
tions as conditions permit. In a given territory, for example, 
refrigeration may offer the largest opportunity for profit- 
able power sales; in another field, electrie pumping may offer 
the company the best return; and in a third, the driving of 
shoe factories or textile mills may present the most attrac- 
tion. Whatever may be the field of application, it follows that 
the same general line of attack can be made upon the con- 
servatism of the prospective power consumer, and in some 
cases practically the same language can be turned to account 
that has. proved convincing in the extension of the motor 
drive in other situations. Thus, the question of deprecia- 
tion of steam and gasoline engines may be somewhat affected 
by the particular branch of industry which the central- 
station company is seeking to electrify, but all the general 
factors of the problem are independent of the specifie appli- 
cation, simply because the intrinsic character of the equip- 
ment to be displaced by eleetrie motors remains the same 
throughout a great range of utilization. 

Under a carefully arranged plan of typography, with due 
regard to paragraph headings, a representative power-selling 
booklet may well take up at the outset the advantages of 
electricity which are most striking in comparison with the 
often unsuspected defects of competitive motive powers. The 
question of original cost is worth emphasizing, since motors 


are In numerous cases far cheaper than gas engines and steam 
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engines, especially when taking the producer and boiler in- 
vestment into account. Without attempting to more than 
outline some of these points, mention may be made of the 
superior durability of electric motors, the low cost of their 
repairs and nominal attendanee required for their operation. 
In a typical booklet dealing with an industry in which acute 
competition with gasoline engines was a serious problem to 
the central station, it was shown that in the territory under 
consideration the average life of a gasoline engine was only 
seven years; that cylinders needed reboring every three years 
if used to any extent; and that crystallization was much more 
severe on account of the reciprocating motions involved. The 
greater difficulties of lubrication, dangers of vibration, varia- 
tions in the price of fuel, troubles arising from evaporation 
and leakage, damage to the product while shut-downs are 
tying up the work, and frequent incompetence of employees 
in handling delicate machinery were all emphasized. A spe- 
cial point was made of the fact that the durability of alter- 
nating-current motors has not yet been ascertained, since 
many of the first ones installed in the district are still in 
operation. The absence of any jar in operation was shown to 
he beneficial to the life of the machinery driven, and particu- 
lar mention was made of the presence of only two bearings, 
perfectly housed and lubricated by large oil wells and brass 
rings. The absence of any necessary adjustments, cheapness 
of new bearings, use of power only when carrying a load, 
and in proportion to the latter, were all reviewed. There is 
scarcely any limit to these fundamental advantages of elec- 
tricity, which may be set forth in cogent phrasing in the front 
of a power booklet. 

Local conditions will obviously dictate the character of 
matter to he placed in the body of a power-soliciting pam- 
phlet, but in general it has been found desirable to include 
pithy descriptions with photographie reproductions of typical 
installations, giving testimonials when available from persons 
in the line of industry which is being electrified. Such infor- 
mation as how to read electric meters, calculation of horse- 
power, methods of measuring output and flow of water, exist- 
ing connected loads in the industrial braneh covered, sim- 
plicity and flexibility of motor applications may be em- 
phasized to advantage. In cases where booklets have been 
successfully used in this way, they are designed to supplement 
the personal work of the solicitor in the field, erystallizing the 
points of his arguments on behalf of electric service and giv- 
ing the prospective power consumer a valuable compilation of 
data relating to his particular industry to be looked over at 
his leisure. There is no question that many future cam- 
paigns for the installation of electric power in specific indus- 
tries will be fought along these lines, once eurrent-selling 
organizations appreciate the great benefits of convenient col- 
lections of data and arguments bearing upon individual 
manufacturing fields. With proper preparation of this kind 
the campaign will usually be successful. 
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Vehicle Club Organizes. 

The Electric Vehicle Club, of Boston, 
has formed a permanent organization 
by the election of officers. By unani- 
mous vote Day Baker, the New Eng- 
land manager of the General Vehicle 
Company, was elected president, and 
Leavitt L. Edgar, son of Charles L. 
Edgar, president of the Boston Edison 
Company, was elected secretary. This 
organization, which has been in exis- 
tence for some time, is now placed on 
a good permanent basis and has a 
large number of members. In the near 
future the first annual dinner of the 
club will be held, to which many 
prominent speakers from all over the 
country have been invited. 

9-4. 
International Wireless Conference in 
London. 

The Bureau International de 1’Union 
Telegraphique has announced that the 
next Radio-telegraphic Conference will 
meet in London on June 4, 1912, and 
that the latest date for the submission 
of proposals to the Conference is post- 
poned until December 1 next. 


erence Grn 1 


British Electrical Manufacturers Re- 
organize. 

The electrical manufacturers of the 
United Kingdom have formed the Brit- 
ish Electrical and Allied Manufactur- 
ers’ Association, Incorporated,. as the 
successor to the National Electrical 
Manufacturers’ Association. 


————_—9+-e—_—_—_ 


Professorship for Small Currents. 

In the technical school at Charlotten- 
burg, Germany, a professorial chair in 
‘¢Schwachstromtechnik,’’ or small-cur- 
rent practice, has been established. Ru- 
dolf Franke, who is a director in the 
Mix and Genest Company, will be the 
first professor to occupy this position. 


Washington Section Meeting. 

At the meeting of the Washington 
Section, American Institute of Electri. 
cal Engineers, on November 14, an ad- 
dress on ‘‘The Navy’s Coast Signal 
Service’? was delivered by D. W. Todd, 
Lieutenant-Commander, United States 
Navy. 

— el 
Monument to Schuckert. 

A monument has been erected in 
Nuremberg, Germany, in memory of 
Sigmund Schuckert. Exercises in con- 
nection with the unveiling took place 
on October 18. 


Wireless Message Flashed from Italy 
to America. 

On November 19 the first wireless 
message from Italy to America was 
sent by G. Marconi to John Bottomley, 
of New York, vice-president of the 
American company. This message 
came direct from the long-distance sta- 
tion at Coltano, Italy, to Glace Bay, 
Nova Scotia, and marks another epoch 
in wireless telegraphy. 

The station at Coltano was erected 
under the auspices and at the request 
of the Italian Government, which has 
at all times taken the greatest interest 
in Marconi’s work, and the primary ob- 
ject of the erection of this station was 
to bring more closely into connection 
Italy and South America, through a 
station now building near Buenos 
Ayres; also to bring Italy generally 
into more immediate touch with the 
world. 

This station at Coltano is one of the 
most, if not the most powerful wire- 
less station in the world, has received 
Marconi’s personal attention and super- 
vision during its erection, and will 
serve as a model for the station in con- 
templation in the United States which 
will connect, by wireless, America with 
the United Kingdom, Italy and France, 
so soon as the latter has its long-dis- 
tance station perfected. 

++ o—____- 

Rate Research Committee Meets. 

The Rate Research Committee of 
1911 of the National Electric Light As- 
sociation held its first meeting on No- 
vember 10 at the office of S. E. Doane, 
in Cleveland, O. Those present in- 
cluded E. W. Lloyd, chairman; L. H. 
Conklin, S. E. Doane, R. S. Hale, H. R. 
Lyons and R. B. Norton. After spend- 
ing the day in discussing its work and 
plans, the committee adjourned to meet 
again in New York City on Decem- 
ber 8. 

The Report of the Research Commit- 
tee of 1910 is now available in the pub- 
lished volumes oj the Proceedings, and 
is worthy of serious study. 

— eoe 
Los Angeles Section A. I. E. E. Met 
November 21. 

The regular monthly meeting of the 
Los Angeles Section of the American 
Institute of Electrical Engineers was 
held on November 21. Professor Har- 
ris J. Ryan, Leland Stanford Univer- 
sity, presented a paper, ‘‘Polarity in 
Polyphase Current. Circuits.’’ Profes- 
sor W. A. Hillebrand, Oregon Agri- 
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cultural College, presented a discussion 
of the paper under the title, ‘‘Some 
Fundamental Considerations in the Ap- 
plication of a System of Graphics to 
Alternating Current Circuits.’’ 


The Initiative and Referendum. 

At the regular meeting of the Elec- 
tric Club, Chicago, on November 22, 
Walter Clyde Jones, state senator of 
Illinois, spoke on ‘‘The Initiative and 
Referendum.’’ The speaker referrea 
to the two powers exercised by the 
state legislature which were responsible 
for corruption of the two types 
represented by the Lorimer scandal and 
the ‘‘jack-pot.’’ These are the elec- 
tion of United States senators and the 
passage and enactment of unsupervised 
legislation. 

The referendum has been in effect in 
Illinois since the Constitution of 1870 
was adopted, in respect to banking 
laws. No such law becomes effective 
until submitted to the electorate. The 
same is true of bond issues and consti- 
tutional amendments. It should be 
made applicable to all legislation in 
order to do away with the corrupt 
passing of undesirable laws and the 
blackmail which is exercised through 
the threat of passing legislation inimi- 
cal to particular interests. Similarly 
the initiative enables the people to 
pass laws which the legislature may be 
bribed to suppress. The result in those 
states which have already adopted 
these measures has been to make the 
legislators responsive to the wishes of 
the people, so that it is seldom neces- 
sary to exercise direct legislative 
powers. 

W. M. Connelly, M. G. Lloyd, W. R. 
Bonham and W. D. Ray joined in the 
discussion. 


Guayule Rubber Production. 

The report of the Mexican Govern- 
ment just issued shows that during the 
last fiscal year there was exported from 
Mexico refined and crude guayule rub- 
ber to the value of $32,985,679. 

Practically all of the guayule rubber 
produced in Mexico is exported to the 
United States where it enters largely 
into the manufacture of automobile tires 
and electrical appliances. 

` ore 

1912 Heating Convention. 

The fourth annual convention of the 
National District Heating Association 
will be held in Detroit, Mich., June 
25, 26 and 27, 1912. 
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Willard L. Candee. 

The story of the struggles of the 
pioneers in the introduction of the tele- 
phone has been told over and over 
again, but despite this repetition there 
is always available an anecdote or in- 
cident which serves to heighten the 
romantic interest which attaches to the 
birth of this great industry. The suc- 
cess which has come to many of the 
heroes of the telephone is also sug- 
gestive of the reward which generally 
follows the persistence and courage 
with which they overcame what at that 
time seemed to be almost insuperable 
difficulties. 

One of the first men in this 
country to see in the tele- 
phone the prospect of a great 
future, was Willard Lyman 
Candee. In 1873 he was a 
telegraph operator and thus 
keenly interested in any de- 
velopment in the electrical 
field. When the story of 
Bell’s invention, and the re- 
sult of the successful exhibi- 
tion given in Salem in 1877, 
became known he immedi- 
ately took up the telephone 
as a practicable commercial 
enterprise. 

Charles A. Cheever and 
Hilbourne L. Roosevelt or- 
ganized the New York Tele- 
Phone Company in August, 
1877, and Mr. Candee became 
associated with them as 
their expert, construction 
man and salesman. Getting 
telephone contracts in those 
days was a mighty difficult 
proposition, but Mr. Candee 
got contracts and a good 
many of them, but for a long 
time it was hard up-hill work 
and not only was it neces- 
sary to exercise the consum- 
mate skill of the salesman 
to convince the recalcitrant subscrib- 
er, but Mr. Candee had also to make 
of himself a showman of superior abil- 
ity, creating all kinds of diversions and 
opportunities for bringing out the pos- 
sibilities of the telephone in some spec- 
tacular way. One of the first applica- 
tions of the telephone under Mr. Can- 
dee’s direction was in connection with 
the old rifle range of the National 
Guard of the State of New York at 
Creedmoor, L. I., during the interna- 
tional rifle match between Great Brit- 
ain and America, at which the Amer- 


icans won. Here the young enthusiast 
had built a line from the marksman’s 
Position to the target pit. As each 
shot was made the target men would 
announce the result to Mr. Candee and 
this expedient was probably one of the 
most successful advertising ideas that 
had at that time been carried out in 
favor of the telephone. In August, 
1877, there were five telephones in 
practical working order. One of the 
most efficient lines was strung from 
Mr. Candee’s boarding house on Gates 
Avenue to his father’s house on Quincy 
Street in Brooklyn. The idea of a cen- 
tral and a network of connected wires 


WILLARD L. CANDEE, 
President of the Okonite Company. 


had not entered anyone’s head. All 
the lines except one ran from the com- 
pany’s office in the Tribune Building, 
in New York City, one up to 704 Broad- 
way, the second to a telegraph office 
at 140 Fulton Street, the third to the 
office of E. N. Dickerson in a nearby 
building, and a fourth to the shop 
of a maker of telegraph supplies in 
Broad Street. The fifth ran from the 
office of a wire manufacturer in John 
Street, New York, to the plant in South 
Brooklyn, an incredible distance of 
five miles. This was the first paid tele- 
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phone line in New York, and the first 
subscriber was a wire manufacturer, 
who was then making the wire for the 
cables in the original Brooklyn Bridge, 
and the idea was suggested of his util- 
izing the new device. This installation 
was of great advertising value to the 
early company. 

In 1879, Mr. Candee became asso- 
ciated with the Weston Electric Light 
Company, and in 1881 he took an ac- 
tive part in organizing and develop- 
ing the Jablochkoff Electric Lighting 
Company with headquarters on Sixth 
Avenue in New York City. On 
March 26, 1884, he became associated 

with Chas. A. Cheever in the 

new insulated-wire manu- 
facturing company under the 
firm name of the Okonite 

Company. Mr. Candee has 

been associated with this or- 

ganization as an active of- 
ficial ever since and is now 
president of the company. 

The word ‘‘Okonite’’ had 
an interesting origin. In re- 

. sponse to a recent inquiry 

Mr. Candee explained it as 

follows: ‘‘The word was 

coined from the telegraph- 
er’s ‘QO. K.’ meaning ‘all 
right,’ and the last syllable 

(nite) of ‘vuleanite.’ The 

letter ‘O’ was inserted as an 

expression of delight, and to 
make it readable.’’ 

Mr. Candee is one of the 
most public-spirited, open- 
hearted, conscientious and 
thoroughly democratic mag- 
nates one could meet. He 
has always taken a great 
interest in civic affairs, and 
for a long time has been inti- 
mately associated with the 
National Guard of the State 
of New York. As captain of 
Company B, of the 23rd Reg- 

iment, he was famous for having the 
best drilled company in the state, and 
he and other sharpshooters of his com- 
pany have carried off the highest hon- 
ors in target practice. 

As a business man, Captain Candee 
commands the respect of the entire 
electrical industry, and the things that 
he and his associates have always stood 
for are reflected in the product of the 
great house they represent, a product 
which, it is conceded, establishes the 
standard the world over for material 
of its kind. 
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Theater Lighting Discussed By Chicago 
Section, Illuminating Engineering 
Society. 


A meeting of the Chicago Section of 
the Illuminating Engineering Society 
was held at the Great Northern Hotel, 
Chicago, in connection with luncheon 
on November 16. A paper by F. A. 
Vaughn and G. H. Cook, of Milwaukee, 
Wis., entitled, ‘‘Theater IHlumination,’’ 
was read by Mr. Vaughn. A large 
number of photographs, drawings and 
lantern slides were used in illustrating 


the paper, a condensed summary of 
which follows. 


THEATER ILLUMINATION, 


Tne proper illumination of theaters re- 
quires a correlation of all the sciences and 
arts on which illuminating engineering is 
based. The requirements of such illumina- 
tion are many, among which are: that the 
audience must be relieved of any disturbing 
influences interfering with its enjoyment; 
the lighting must be agreeable to the va- 
rious tastes of all classes of auditors; it 
must harmonize with the ideas of the actors 
and please them both in the dressing rooms 
and on the stage: externally it must attract 
passers-by; internally it must remove the 
Sham and help produce realism; glare (with 
its accompanying eye-strain, drowsiness and 
headache) must be avoided; consideration 
must be given to bringing out the architec- 
tural beauties of the theater, the beauties 
of costumes, complexions, etc.; finally, econ- 
omy must not be lost sight of. 

A careful outline analysis of theater 
lighting prepared by the authors shows the 
breadth of its scope. The exterior lighting 
is treated in a variety of ways from 
ordinary street lamps, as used with 
foreign theaters, to the spectacular and even 
grotesque lighting so common in this coun- 
try. Much of the latter is obnoxiously glar- 
ing. Signs, both inert and animated, are 
used to attract the attention of the wander- 
er on the street. Outline lighting with 
studded lamps is frequently used. More 
attractive effects are obtainable by illumin- 
ating the entire exterior, or at least its most 
conspicuous features, by means of projectors 
or concealed lamps. Outside utility lights 
are needed in the illumination of the portico, 
entrances, cab calls, ete. 

The interior presents more problems. 
Most commonly the auditorium has been 
lighted by means of a central chandelier, 
aided by brackets along the front edge of 
the balconies and studded lamps on the 
arches or dome. In all such direct lighting 
schemes the effect of the resulting glare has 
been lost sight of. The authors point this 
out in a number of cases. They then de- 
scribe the remodeling of the Pabst Theater, 
in Milwaukee, ın which the auditorium is 
exclusively illuminated by means of indirect 
fixtures. A large indirect dome unit forms 
the central feature; it was ingeniously de- 
signed to throw most of its light asymmet- 
rically toward the front of a eer and 

‘ard the rear above e gallery, a 
a the center of the bowl shields the 
larger and more powerful front lamps er 
the spectators in the upper seats of the zi f 
lery. Indirect-lighħting equipment was a EO 
used in the entrances, foyer and box office 
with excellent results. A theater ree 
being planned in which semi-indirect g t 
ing will be used exclusively. ase 
lighting is an important matter to receive 

tention: exit and panie lights must be 
see Pe hould always be controlled 
rovided and shou . ; 
f m the box office. Stairway and fire-escape 
eai come in the same category. In many 
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cities some lamps must be kept lighted 
during moving-picture exhibitions. 

On the stage the variety of illumination 
that must be provided is great. It is all 
controlled from the electrician’s switchboard. 
Since the use of tungsten lamps, dimmers 
have had to be largely redesigned. There is 
usually a lack of uniformity of illumination 
at the front and rear of the stage. This can 
be remedied by closer attention to the de- 
sign of refiectors, troughs, etc. Spot lights 
produce a very aggravating glare to the ac- 
tor. Attention should be given to the dif- 
ferent effects produced on an actor's “make- 
up” by carbon lamps in the dressing room 
and tungstens on the stage. Many improve- 
ments in the lighting of dressing rooms, 
and particularly of their mirrors, are sorely 
needed. The authors have invented an ad- 
justable mirror combined with an abundant 
illumination thereof that is free from glare. 


The paper was copiously illustrated 
throughout with examples of both foreign 
and American theaters. 


on many illuminometer 
given. 


The discussion: of the paper was 
opened by J. R. Cravath, who declared 
that the investigations of the authors 
had shown no difference in the relative 
effectiveness of direct and indirect 
lighting for the publie portions of a 
theater. Each may be used satisfacto- 
rily if intelligently applied. A hope- 
ful feature of the times is that the 
importance of avoiding glare is being 
recognized. Glare has two deleterious 
effects: (1) it prevents us from see- 
ing clearly, which is an effect similar 
to halation on photographs, (2) it 
draws our attention involuntarily to 
brilliant light sources and therefore, in 
the case of a theater, lecture hall or 
church, causes distraction. 

A. J. Sweet said that in his opinion 
the effects of glare may be analyzed 
Somewhat. differently from Mr. Cra- 
vath’s classification. Firstly, there is a 
marked depression of the visual func- 
tions, which depends on the angle of 
the impinging rays; secondly, there is 
produced more or less discomfort, de- 
pending on the intrinsic brillianey of 
the light source. He felt that as re- 
gards the latter indirect theater illu- 
mination is certainly the most eomfor- 
table, although some installations or 
this nature might produce depression 
of the visual functions. One admirable 
feature of indirect lighting for theaters 
is that it eliminates sharp shadows and, 
if intelligently applied, produces the 
highly desirable effeet through its soft 
illumination of making the human fea- 
tures more attractive than most direct 
systems. Mr. Sweet also commended 
the authors of the paper for being 
practically the first to call the atten- 
tion of illuminating engineers to the 
broad scope ofe theater illumination. 
Little literature on the subject is avail- 


tests were also 


Data and curves 
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able and scarcely any on stage lighting. 

O. J. Bushneli asked whether the 
semi-indirect system seemed preferable 
to the pure indirect illumination. Mr. 
Vaughn said he had not yet formed a 
definite opinion; the installation he 
had referred to had not progressed far 
enough to base any reliable predictions 
upon this point, although the semi-indi- 
rect system would doubtless be found 
to possess several desirable features. 

In reply to a question by T. H. Al- 
drich as to whether the indirect light- 
ing of the Pabst Theater had really 
been found to be equally effective and 
at the same time less fatiguing than 
the original direct lighting, Mr. 
Vaughn said that there was no ques- 
tion about its effectiveness, but no ex- 
perimental tests of relative fatigue had 
been made. However, everyone that 
has seen the new lighting has seem- 
ingly been pleased with it. No one 
apparently has found any fatigue re- 
sulting from it. The original installa- 
tion, on the contrary, produced a great 
deal of eye-strain and fatigue. 

Mr. Cameron stated that with the 
seml-indirect system less of the total 
flux is thrown on the ceiling than with 
a pure indirect system, consequently 
the relative absorption of the ceiling is 
much higher than with the latter and 
a less efficient unit results, since the 
amount of direct light passing through 
the art-glass dome is very small. 

Mr. Cravath suggested that the sec- 
ond feature of Mr. Sweet’s classifica- 
tion of the effects of glare should be 
modified, because it is the relative in- 
trinsic brilliancy of the light source 
compared with that of the surround- 
ings that produced glare. 

Mr. Vaughn briefly closed the dis- 
cussion by stating that the paper had 
intentionally been made to cover has- 
tily a wide range of aspects of theater 
illumination so as to point out the large 
number and variety of problems in- 
volved. It was to be hoped that inter- 
est in the subject would be aroused and 
detailed attention given to its various 
branches. 

At the next meeting of the Chicago 
Section the subject for discussion will 
probably he school lighting. 


-ee 
Lighting as an Art. 

At the meeting of the New York 
Companies Section of the National 
Electrie Light Association on Novem- 
ber 20, E. L. Elliott spoke on the sub- 
ject ‘‘Lighting as an Art.” 
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Diesel Plant for the Argentine. 

The accompanying photograph shows 
one of two Willans-Diesel oil engines 
of the four-cycle four-crank type, that 
have been built to the order of the 
Alianza Company, Limited, of London, 
for lighting and power purposes at its 
nitrate works at Bellavista in the Ar- 
gentine Republic. The alternating-cur- 
rent generator to which each engine is 
coupled direct has been built by Sie- 


are arranged to operate in parallel. 

The following are the guaranteed 
fuel-consumption figures in pounds per 
brake horsepower per hour, and were 
subject to a margin of five per cent to 
allow for the newness of the engine: 

Fifteen per cent overload, 0.44. 

Full load, 0.44. 

Three-fourths load, 0.46. 

One-half load, 0.52. 

One-fourth load, 0.72. 
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Undeveloped Power in Eastern Rivers. 

The rivers of the northeastern and 
middle eastern portions of the United 
States are the best known in the coun- 
try and the earliest in point of develop- 
ment, and their usefulness as sources of 
power and centers of industry has been 
demonstrated for several generations. 
Nevertheless it has been shown by the 
work of the United States Geological 
Survey during past years, and it is 
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WILLANS-DIESEL ENGINE WITH SIEMENS GENERATOR. 


mens Brothers Dynamo Works Limited. 
The standard normal output of each 
engine is 335 horsepower when run- 
ning at a speed of 220 revolutions per 
minute, with an overload capacity of 
ten per cent for periods not exceeding 
two hours. Each alternator with its 
direct-coupled exciter is of three-phase 
type, generating current at a voltage 
of 220 and twenty-five cycles. Each 
generator has a rated normal full-load 
capacity of 140 kilowatts on a power 
factor of 0.8. Both the combined sets 


The principal dimensions of the set 
are as follows: 

Total overall length, 28 feet 9 inches. 

Total overall width, 11 feet 6 inches. 

Total approximate height, 11 feet 2 
inches. 

Approximate net weight, 57 tons. 

These two sets are identical with two 
sets recently shipped to South America, 
the engines also being built by Wil- 
lans & Robinson Limited, and the al- 
ternators by Siemens Brothers Dynamo 
Works Limited. 


again demonstrated in a report just 
issued by the survey, that in spite of 
the long familiarity of manufacturers 
and industrial men in general with 
most of these rivers, the water re- 
sources they afford have not yet been 
appreciated and by no means developed 
to their fullest extent. In fact, there 
are very few rivers in this great region 
in which the developments of water 
power have come anywhere near the 
maximum possible degree of their use- 
fulness. 


1072 


THE REGULATION OF ALTER- 
NATING-OURRENT GENERATORS 
AND OOMPARISON OF THE 


METHODS USED IN CALCULAT. 
ING IT. 


BY FRANK J. KENNY. 


The discrepancy which exists between 
the results obtained by calculating the 
regulation of alternating-current gemer- 
ators by various methods doubtless is 
well known. This difference has always 
existed and always will exist, because 
one method takes into account factors 
which the others do not. The American 
Institute of Electrical Engineers has 
recommended that regulation ‘be calcu- 


SHORT CIRCUIT 
SATURATION 


AMPS. PER PHASE 


FIELD AMPERES 


FIG. 1. 


lated according to the ‘‘magnetomotive- 
force” method and this comes as near to 
being a standard method as it is possible 
to obtain at present. It has been found, 
however, that this method has its limita- 
tions and does not give very consistent 
results at power-factors differing very 
much from unity; hence some other 
method may be employed which seems 
to check better with actual tests. 

For this purpose the method described 
by E. Arnold in his Wechselstromtech- 
nik, Vol. IV, or a modification of his 
method, is sometimes used. Either of 
these will generally show better results 
at power-faetors below approximately 
eighty-five per cent. 

Another way to calculate regulation is 
by the electromotive-force method, which 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


is seldom, if ever, used, because it gives 
pessimistic results that would be prac- 
tically unobtainable in a machine which 
made any pretense at all of being well 
designed. It is mentioned here merely 


because the purpose of this article is to 


compare the various methods. 

A no-load saturation, a full-load, zero- 
power-factor saturation and a short-cir- 
cuit saturation are the curves necessary 
to obtain the regulation of a given ma- 
chine. As shown in Fig. 1, the lower 
part of the saturation curves are drawn 
straight, and on the no-load curve, the 
straight line is continued a short dis- 
tance beyond the normal-voltage point. 
This is called the ‘‘air-gap line,” as it 
represents the number of amperes—and 
hence ampere-turns—necessary for the 
saturation of the air gap alone; when 
the sron becomes saturated, an additen- 
al number of ampere-turns must be sup- 
plied to force the flux through ‘t, there- 
fore the curve tends to bend over. 

The short-circuit saturation is plotted 
with terminal amperes per phase and 
field current. The horizontal line indi- 
cates the value of full-load amperes (per 
phase) and a line dropped perpendicu- 
larly from the intersection of the two 
will give the amount of field current 
used to overcome armature reaction at 
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full load, zero power-factor; hence this 
is the starting point of the full-load, ze- 
ro-power-factor saturation curve. 

Take this value of field current (call it 
a b) and lay it off on the normal-voltage 
line (e c) from the zero-power-factor 
saturation curve towards the left; at the 
point e, draw a line parallel to the air- 
gap line and cutting the no-load satura- 
tion curve. A perpendicular from the 
normal-voltage line to the intersection 
of the above two, will give the reactance 
voltage of the generator, d f. The value 
in field amperes required to overcome 
the armature demagnetizing amperes at 
zero power-factor is equal to the dis- 
tance d c. Though approximate, the 
values found by the above method check 
well with the calculated results. 
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To begin with the magnetomotive 
force method ; the procedure to calculate 
regulation (praphically) is shown in 
Fig. 2. On a horizontal line a c, the 
field current corresponding to terminal 
voltage plus armature resistance drop, 
is laid off (—=ab—I,,) ; at the point b, a 
semicircle called the power-factor cir- 
cle is described with any convenient ra- 
dius, and various power-factor values 
are stepped off on its periphery, corre- 
sponding to cosine of the angle *. The 
left-hand side will give results corre- 
sponding to leading, and the right-hand 
side to lagging, power-factors. The 
field current required to produce nor- 
mal current per phase on short-circuit, 
(Ia == b d, Fig. 2) is laid off at the 


2600 


| SATURATION 
nO - LOAD 


d 
/ 


-w a D C oe D en 


—m a ee oe 


s 


-e eee ow een 


SAFED 
e 
—_ 
a 


Fino 


angle coinciding with the power-factor 
at which the regulation is desired, and 
the resultant, J,, is the field current re 
quired to produce normal voltage at full 
load with the power-factor used above. 
The voltage produced by such a value 
of field current, read from the no-load 
saturation curve, is the voltage which 
the machine would generate were the 
load thrown off. The difference between 
this voltage (E,) and the normal vol- 
tage of the machine (E,), divided by 
E., multiplied by 100, is the regulation 
in per cent. 

Regulation in per cent = 100 (£,— 
E,)/E,. 

To calculate the regulation mathemat- 
ically, let Im == field current required 
for normal voltage on open circuit plus 


November 25, 1911 


the I R drop produced in the armature. 


I, == field current required for nor- 


mal current on short-circuit. 

Then if J, be resultant field current, 

lp =. lm H2 Imla sin ® 

This value will check with that deter- 
mined graphically. 

The reason why a leading power-factor 
(above approximately ninety-seven per 
cent) gives a negative regulation is be- 
cause the demagnetizing ampere-turns of 
the armature assist the useful pole flux, 
thereby producing normal voltage with 
less field current than is required at 
unity power-factor. Consequently, when 
the load is thrown off, the field current 
is unable to maintain the voltage, caus- 
ing a drop in voltage, or giving a neg- 
ative regulation. A leading power-fac- 
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tor of approximately ninety-seven per 
cent will give zero regulation. 

Arnold’s method may be explained by 
the use of Fig. 3. The normal voltage 
of the machine, E,, is laid off so that the 
the cos ® is the power-factor at which 
regulation is desired. 

Vertically, from the extremity of E. 
the I k drop of the machine is added, 
and horizontally the I X drop; the re- 
sultant, F,, being the induced electro- 
motive force of the machine. From the 
point where a perpendicular line drawn 
from the saturation curve (at the vol- 
tage E,) cuts the horizontal axis, the 
line I4, representing the demagnetizing 
amperes, is drawn parallel to E,;. With 
a radius equal to ab, an are is struck 


from the extremity of I; to the zero- 
voltage line and the electromotive force 
induced by this value of field current is 
the voltage to which the machine would 
rise were the load thrown off. For a 
machine having a saturation curve cor- 
responding to that shown in Fig. 3, the 
regulation would be 
100 (2550—2000) /2000 = 27.5 per cent 
at 80-per-cent power-factor. 

Two of the factors which make this 


FIG.. 5. 


method approximate, are the I X drop 
and the armature demagnetizing am- 
peres. The only practical way to obtain 
these, experimentally, is from the curves 
in Fig. 1, d f being the former, and c d 
the latter. Since, as it was stated pre- 
viously, these values check with the cal- 
culations, not much error will result 
from using them. 

A modification of the above method 
consists in plotting the saturation 
curves for full load with varying power- 
factors. These curves are obtained from 
the no-load and full-load zero-power-fac- 
tor saturation curves, as follows: 

The vertical distance between the 
two curves, b’c (Fig. 4) at any 
convenient point a, is laid off from 
a horizontal line X Y (Fig. 5) and 
at an angle ® from the vertical, so that 
cos ® equals the power-factor for which 
the curve is being plotted. The dis- 
tance between the no-load curve and the 
horizontal axis (= ac) is then laid off 
backwards from the extremity of b’c 
(Fig. 5) till it intersects the line XY. 
This distance, ab, when erected perpen- 
dicularly from a (Fig. 4) will give one 
point (b) on a full-load saturation curve 
with power-factor — cos ®. In like 
manner, other points may be obtained 
and the curve drawn in. The saturation 
curves for other power-factors may he 
obtained in a similar manner by simply 
varying the angle ® (Fig. 5) to corre- 
spond. All these curves will converge 
at the point P. 

To take the I R drop of the machine 
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into account, multiply it by cos ® and 
subtract it from ab (Fig. 5). 

It will be seen (Fig. 4) that these 
curves will give varying values of field 
current where they cut the normal vol- 
tage line and the voltage produced by 
this current (H,)—read from no-load 
saturation curve—is that to which the 
machine would rise were the load thrown 
off. The regulation is found in the usu- 
al manner. 

The distance between the curves (b'c) 
is the voltage required to overcome the 
armature reaction of the machine, cor- 
responding to the conditions under 
which the saturation curve was taken; 
s. e., full load, zero power-factor. The 
distance a c is, of course, the open-cir- 
cuit voltage for the same point. Sub- 
tracting these values, vectorially, gives 
the full-load voltage at the power-factor 
used, for the same point (@). 

Fig. 6 shows the ‘‘electromotive-force’’ 
method of determining regulation, which 
differs from the others in as much as it 
requires in addition to the no-load, full- 
load saturation, and short-circuit curves, 
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FIG. 6. 


a ‘‘gsynchronous-impedance’’ curve, 
which is determined experimentally as 
follows : 

The machine is driven at synchronous 
speed, with the armature short-circuited 
and the field excitation adjusted to give 
normal current output. The short-cir- 
cuit is then opened and the voltage read 
on an open circuit with the same speed 
and excitation. The values of normal 
current output are plotted against vol- 
tage on open circuit. We thus obtain 
a curve from which we can read the IX 
drop of the machine for any current out- 
put. Another way to obtain this syn- 
chronous-impedance curve is by combin- 
ing the no-load saturation and short-cir- 
cuit curves. 
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For a definite current output on short- 
eircuit a certain field current must be 
supplied as given from the short-circuit 
curve. Now read from the no-load sat- 
uration what open-circuit voltage will 
be obtained with this value of field cur- 
rent. Plotting this voltage against the 
current output used, a curve will be ob- 
tained similar to one made from the 
above tests. Therefore to find E, it is 
only necessary to combine the IR drop, 
IX drop, and the terminal voltage E,, 
vectorially, as is shown in the figure, the 
angle ® corresponding to the phase dis- 
placement. The regulation is found in 
the usual way. 

The regulation of a number of ma- 
chines was determined by each of the 
foregoing methods and the results ob- 
tained were similar to the curves shown 
in Fig. 7. As the modification of Ar- 
nold’s method gives results similar to 
Arnold’s method itself, they have been 
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averaged and plotted in II; I being the 
magnetomotive-force method and III the 
electromotive-force method. These curves 
show why the magnetomotive-force meth- 
od is called the ‘‘optimistic’’ and the 
electromotive-foree method the ‘‘pessi- 
mistic” method. The end of curve I for 
the higher power-factor coincides fairly 
well with I]; and only at eighty-five to 
eighty per cent do they commence to 
show any marked difference. III gives 
results which are well nigh impossible. 

It might be said, in conclusion, that 
for practical purposes the American In- 
stitute method will give results which 
are quite satisfactory; but where it is 
desired to obtain a nearer approxima- 
tion to the probable regulation, Arnold’s 
method will give better results. 
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Virginia Coal Output Increasing. 

Coal mining in Virginia has made im- 
portant increases within the past gen- 
eration, Although not a great coal 
state Virginia produced over six and 
a half millions tons in 1910. 
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Helium Tubes as Light Standards. 

At the meeting of the Philosophical 
Society of Washington on November 
11, a paper was presented by P. G. 
Nutting on ‘‘Helium Tubes as Light 
Standards. ’’ 

The investigation of the properties 
of electrically conducting gases with a 
view to their possible use as primary 
standards of luminous intensity has 
been in progress. at the Bureau of 
Standards for the past six years. A 
summary of the results obtained is 
given below. 

Of the available gases and vapors, 
helium is the only one emitting light 
of a suitable color and having. reason- 
able lasting qualities. The light is of a 
yellowish white, approximately that of 
the Hefner flame and of an old-type 
carbon-filament glow lamp. The use- 
ful life of a helium tube is from 5 to 
100 hours depending on its construc- 
tion and operation. The next best 
gases would be carbon dioxide and sul- 
phur dioxide, but these emit a snow- 
white light and disappear rapidly in 
carrying a current. 

The form of tube found most suit- 
able has a capillary portion of two- 
millimeters bore, two-millimeters thick- 
ness of wall and is about seven cen- 
timeters long. The terminal bulbs are 
thirty-five millimeters in diameter and 
spherical, while the electrodes are 
aluminum disks one millimeter thick 
and twenty-five millimeters in diam- 
eter. Recent results indicate that pos- 
sibly a slightly increased bulb diame- 
ter might give longer life to the tubes. 

The relation between current and 
light emitted is very nearly linear ov- 
er a wide range of intermediate cur- 
rents, 10 to 35 milliamperes. Twenty- 
five milliamperes was chosen as the 
most suitable standard current. 

The ratio of hight emitted to internal 
energy (current times potential gradi- 
ent) is not quite constant. The mini- 
mum watts per candle for a tube of 
two millimeters base, namely, 3.8, ac- 
curs at a current between 25 and 30 
milliamperes. Owing to the large and 
uncertain variations in the potential 
gradient and the difficulties in its pre- 
cise determination, attention was di- 
rected toward expressing light in 
terms of current and bore rather than 
in terms of internal energy. 

The hght emitted by a helium tube 
as a function of current was later de- 
termined line by line for each of the 
six prominent spectrum Hines. These all 
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behave nearly alike, increasing with 
eurrent sensibly as does the total light. 
Helium shows no trace of any secon- 
dary spectrum in the visible region. 

Neither the voltage nor frequency 
of alternation of the exciting current 
affect the light emission by a measur- 
able amount. Voltages of 1,000, 2,- 
000, 5,000 and 10,000 were used and 
direct-current, 60-cycle and 900-cycle 
alternating current. 

Gas density does not affect the spe- 
cific light emission over a range from 
3 to 8 millimeters pressure, provided 
the bore- of capillary is not much over 
two millimeters. With 25 milliamperes 
through two-millimeters-bore, the light 
is sensibly independent of gas density 
from 3 to 8 millimeters pressure. Chief- 
ly for this reason these specifications 
and 4 to 7 millimeters pressure were 
adopted for the standard tubes inas- 
much as gas density is difficult to con- 
trol and determine in such tubes. 

The correction to the light emitted 
by a centimeter length of capillary for 
slight departures from two millimeters 
in the bore was carefully determined. 
It is —0.010 candlepower per centime- 
ter for each +0.1 millimeter difference 
in bore from 2.00 millimeters. 

A test of reproducibility was made on 
a set of forty tubes. The capillary por- 
tions of these tubes were specially pre- 
pared and selected by Baudin to se- 
cure the utmost possible uniformity of 
bore and wall and freedom from stria- 
tions. The tubes were made up and 
filled at the Bureau of Standards in 
Washington. 

Color reproducibility was deter- 
mined by intercomparing the spectra of 
these tubes line by line with the spec- 
trophotometer. The slight variations 
observed were well within the errors 
of observation. 

Photometric observations on the 
mean horizontal candlepower per cen- 
timeter length of capillary were made 
by four experienced observers. The 
computed probable error for all ob- 
servers and all the tubes was 0.16 per 
cent. The average deviation of the 
tubes from their mean value was 1.15 
per cent, the maximum deviation 3 per 
cent. 

——-_o--o—_—_—_ 

A letter box placed on the junction 
of two principal streets in Victoria. 
B. C., came in contact with the wires 
belonging to the lighting circuit re- 
cently. Several people who used ıt 
were severely shocked. 
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MEASUREMENT OF ELECTRIC 


ENERGY BY ELECTROLYTIC 


METERS. 


BY JOSEPH B. BAKER. 


The operation of electrolytic meters 
is based on the fact that the quantity 
of electricity traversing a circuit may 
be measured by the chemical work done 
by the electricity in passing through an 
electrolytic cell connected in series with 
the circuit. 

The electrolytic meter thus utilizes 
the principle of the voltameter, which 
is susceptible of application in the lab- 
oratory to the making of very exact de- 
terminations of quantity of electricity, 
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FIG. 1.—THE BASTIAN ELECTROLYTIC 
METER. 


or of average strength of current during 
a given elapsed time. But meters of 
this type take no direct cognizance of 
the voltage of the circuit to which they 
are connected, and hence are not adapted 
to the measurement of electric power. 

They may be illustrated sufficiently 
by the two examples, the Edison ‘‘chem- 
ical meter’’ and the Bastian meter, both 
of which are essentially coulometers for 
use on direct-current circuits. 

The Edison meter, which was former- 
ly in general use, but which has been 
displaced by meters of the motor type 
which give direct readings in watt- 
hours, consisted of an electrolytic cell in 
which a definite shunted portion of the 
current supplied to the consumer was 


made to deposit zine upon a zine cathode. 
The quantity of electricity was com- 
puted from the increase in weight of 
the cathode, and the meter served to 
measure watt-hours when used on a 
constant-potential circuit. 

The Bastian meter, which is in actual 
commercial use, differs from the Edison 
meter in giving direct readings on a 
scale; the product of electrolysis being 
a gas which displaces the electrolyte in 
a vertical calibrated tube. 

The Bastian Meter consists of a grad- 
uated glass tube of electrolyte with a 
bulb at the bottom containing nickel 
electrodes of proper size for the rated 
carrying capacity of the meter. The 
passage of current causes decomposition 
of the electrolyte, and the evolution of 
gas (oxygen and hydrogen) which is 
evidenced by a lowering of the level of 


FIG. 2.—TUBE OF BASTIAN METER. 


the electrolyte on the scale. A fixed 
quantity of caustic soda is added to re- 
duce the voltage drop through the meter 
and to prevent risk of freezing. Evap- 
oration 1s prevented by a little oil on 
top of the column of electrolyte, and 
the escape of moisture with the evolved 
gas 1s prevented by a lead cap resting 
by its own weight on the ground top of 
the tube. | 

The layer of oil present serves also 
to define the level of the electrolyte and 
thus facilitate the accurate reading of 
the scale. The counter electromotive 
foree of the electrolytic cell is stated to 


1 The reader who may desire further informa- 
{ion on this meter will find an instructive ac- 
count in “American Meter Practice,” by Lyman 
C. Reed, McGraw Publishing Company, 1903. 
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be about 1.7 volts, and the total average 
drop due to resistance and the back elec- 
tromotive force is stated to be kept with- 
in 2.0 volts by the low resistance of the 
solution and the ample size of the elec- 
trodes. The maker’s catalog dwells 
upon the advantages of the accuracy of 
the meter on light loads, such as small 
desk fans and turn-down lamps, and the 
absence of shunt losses, moving parts, 
and repairs. 

In older styles of electrolytic meters, 
platinum electrodes were used and the 
electrolyte consisted of a very dilute so- 
lution of sulphuric acid. 

The meter is constructed for use on 
110, 220 and 500-volt circuits. For 
three-wire service, two recording ele- 
ments inclosed in a single case are em- 
ployed; one is connected in each of 
the outer mains and shows the con- 
sumption on that side of the circuit. 
The meter must be filled with water 
“once or twice a year.” 

e 

New York Subway Work Active. 

The city of New York has now un- 
der construction about eleven’ miles of 
new subway lines which will -contain 
forty-four miles of single track under- 
ground railroad, and will cost in the 
neighborhood of $52,000,000. This is 
$17,000,000in excess of the original con- 
tract for the existing subway. Of this 
total, seven miles of road, which will 
cost -about $36,000,000, lies in Manhat- 
tan and four miles, to cost about $16,- 
000,000, in Brooklyn. Of the work in 
Manhattan more than a mile is com- 
prised in the Brooklyn Loop Subway, 
which is entirely completed, with the 
exception of the terminal section at 
Park Row, and which will have cost, 
when finished, about $10,000,000. The 
other six miles of road lies in Lexing- 
ton Avenue and is part of the Broad- 
way-Lexington Avenue line, upon 
which work has recently commenced. 
Bids for the Lexington Avenue con- 
tracts, so far let, aggregate more than 
$26,500,000. 

These three subways, when complet- 
ed, with certain branches in Brooklyn, 
Queens and the Bronx, will form the 
so-called Tri-Borough System, which 
will finally embrace about fifty miles of 
road and more than 150 miles of single 
track. The estimated cost of construc- 
tion of the whole system is about $150,- 
000,000. When placed in operation the 
new road should be able to carry com- 
fortably approximately 1,000,000 pas- 
sengers a day. 
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Sixteenth Annual Meeting and Dinner 
of the Electrical Credit Associa- 
tion of Chicago. 

The sixteenth annual meeting and 
dinner of the Electrical Credit Asso- 
ciation of Chicago, held on November 
16, at the Chicago Athletic Association, 
was eminently successful from every 
standpoint. As has been customary, 
the business meeting held in the after- 
noon, was followed by a banquet at 
which about 130 were present. The 
program of toasts included four de- 
lightfully entertaining and instructive 
addresses and the entire assemblage was 
unanimous in voting the affair the most 
successful in the history of the Asso- 
ciation. — | 

The business meeting was called to 
order at 2 p. m. by Vice-President 
Kuehmsted, who in the absence of 
President Pierce, conducted the meet- 
ing. 

The report of Secretary Vose, which 
was the opening business, gave some 
indication of the extensive nature of 
the work carried on by the Association. 
The total number of delinquents re- 
ported since the Association was or- 
ganized is 32,320 which represents an 
indebtedness of $2,484,916.89. The total 
number of claims settled during 1911, 
is 2,398 and since 1896 a total of 19,551 
claims have been settled. The Asso- 
ciation handled $12,841.83 during the 
past year. The balance in the general 
fund October 31, 191], was $2,895.42. 

Interesting papers were then pre- 
sented as follows: ‘‘Disputed Accounts 
and the Executive Committee,” by A. 
O. Kuehmsted; ‘‘Keeping Faith,” by 
W. A. Brady; ‘‘Reporting Municipal- 
ities,” by E. E. Ingels; ‘‘Forms and 
Model Letters,” by F. D. Van Winkle; 
“Does the Association Pay?” by S. E. 
Kennedy, and ‘‘Contractors as Cred- 
it Risks,’? by E. R. Gilmore. The gen- 
eral sentiment prevailing, particularly 
among the jobbers, was that customers 
should be held strictly as possible to 
the terms of sale, as is done in other 
lines. 

Tn the paper by E. E. Ingels on ‘‘Re- 
porting Municipalities, ”? and in the 
discussion whieh followed it was the 
consensus of opinion that while it jis 
preferable not to report municipalities 
as delinquents, still some method should 
be adopted for notifying 
when cities are paving by warrant. It 
was pointed out that in many cases 
where warrants were tendered a year 
and often two years elapsed before the 


members 
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payment was made. It is important 
that the smaller dealers, at least, should 
be notified of this and the Association 
instructed National Representative 
Wolff to present the matter at the 
next National meeting. 

In the paper on ‘‘Contractors as 
Credit Risks,’’ presented by E. R. Gil- 
more it was admitted that the small 
electrical contractor was by far the 
worst credit risk in the industry. This 
is due to many conditions principal of 
which is the lack of ample capital. 
Contractors unlike jobbers or other 
merchants have all their money in- 
vested in material going into a job or 
several jobs and cannot get any returns 
until the last switch plate is polished. 
Other conditions which tend to make 
the contractor a poor risk, according 
to Mr. Gilmore, is his inexperience in 
selling, inatterition to bookkeeping 
and slowness in making conces- 
sions. Mr. Gilmore and_ also those 
who discussed this paper agreed 
that the manufacturer and job- 
ber should each assume a share of re- 
sponsibility in the development of the 
contractor, assisting him in making 
sales and estimates, instructing him in 
proper bookkeeping and lending as- 
sistance in collecting accounts. For the 
responsible contractor it was advocated 
that he be encouraged in handling 
electrical appliances and devices in his 
town and that the manufacturers and 
jobbers turn over local business to him. 

The election of officers for the ensu- 
ing year resulted as follows: 

President, S. E. Kennedy, Central 
Electric Company. 

Vice-president, A. O. Kuehmsted, 
Gregory Electric Company. 

National Representative, James 
Wolff, New York Insulated Wire Com- 
pany. 

Secretary and treasurer, Frederic P. 
Vose, Chicago, Ill. 

ANNUAL DINNER. 

Seats were taken promptly at 6:30 
p.m. At the conclusion of a very ex- 
cellent repast Vice-president Kuehm- 
sted in a brief address welcomed the 
delegates and guests and then intro- 
duced S. E. Kennedy, newly elected 
president of the Association. After 
thanking the members for the honor 
they had conferred upon him. Mr. 
Kennedy introduced A. A. Gray, toast- 
master, who eonducted the evening’s 
events. 

The first speaker of the evening was 
Wiliam J. Hagenah, publhe-service ex- 
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pert and statistician, who delivered a 
remarkably interesting address on the 
subject of ‘‘The Regulation of Public 
Utilities.’ Mr. Hagenah stated that the 
desire for regulation is not new, but 
dates back to the Middle Ages. He 
stated briefly the conditions which lead 
up to the demand for regulation which, 
particularly in the electrical industry, 
are superficial notions as to exorbitant 
rate, over capitalization, ete. A pub- 
lie-gservice company should be a monop- 
oly and as such there are three condi- 
tions which the company should ful- 
fill. The first is good service, the sec- 
ond reasonable rates and the third 
non-abuse of the privileges which the 
public grants it. 

A public-service corporation is en- 
titled both by common law and by stat- 
ute to a reasonable return upon its in- 
vestment. If given rate schedule yields 
more than a reasonable return to the 
investor it is an injustice to the public 
and the rates should be lowered. If 
the rates fail to produce sufficient rev- 
enue the investor is not receiving that 
return to which he is entitled by law. 
Mr. Hagenah stated that there was a 
difference of opinion as to what con- 
stitutes a reasonable return; he consid- 
ered eight per cent a fair return. 

Rates should be based on a fair val- 
uation of the property. In making 8 
valuation both tangible and intangible 
value must be considered. Under the 
former an inventory of the entire prop- 
erty must be made and the cost of the 
original plant, present value, earning 
capacity, ete. 

In arriving at the intangible value 
of a property many difficulties are en- 
countered. First, a company cannot 
capitalize its franchise against the 
public. Mr. Hagenah states that if a 
franchise has value then the company 
is earning money above a fair return 
on the investment. A franchise there- 
fore cannot be considered. ‘‘Good 
will’? must also be ignored. Good will 
in law implies a choice on the part of 
the individual. As a public-service 
company is a monopoly no choice 18 
allowed the public. 

Going value, however, must be con- 
sidered. Mr. Hagenah stated that new 
plants seldom yield a return on the 
investment during the first year of 
operation. In fact, it is more likely to 
require a number of years of contin- 
uous effort to establish a business oD & 
firm basis. The history of public util- 
ities Clearly shows that many of sneh 
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plants have not reached a position of 
profit to the investor until many years 
after their construction. During the ear- 
lier years a large amount of money is 
required for development purposes. 
The amount by which the earnings 
fail to meet the operating expenses and 
the return on the investment creates 
deficits which constitute the cost of 
building up the business. Just as su- 
pervision, interest and insurance dur- 
ing construction are expenditures to be 
added to the construction cost of the 
plant, so the deficits representing the 
amounts by which the stockholders 
have failed to receive their reasonable 
return are costs to be added to the val- 
ue of the physical plant in order to 
show the complete investment which 
has been made in the industry as a live, 
going concern. The investor has a 
right to expect reimbursement for such 


pealed to the public to consider it as 
the Supreme Court has interpreted it. 
The affair was brought to a close by 
the very entertaining recitations of 
Harry A. Antram, entitled ‘‘ Hoosier 
Harpings.’’ 


Australian Institute of Electrical En- 
gineers Formed. 

A new organization, to be known as 
the Australian Institution of Electrical 
Engineers, is being formed by the Elec- 
trical Association of New South Wales 
and the Victorian Institute of Electri- 
cal Engineers. The advantages to the 
two societies through affiliation are 
said to be: (1) Joint action could be 
taken winen necessary; (2) all bodies 
affiliating must incorporate and adopt 
similar rules; (3) conferences might 
be arranged as thought desirable; 
(4) a convention might be held at in- 
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THE TALKING PICTURE AND THE 
STAGE. 


BY ROBERT GRAU. 


The stage in the second decade of the 
twentieth century, potent and pro- 
gressive as it is, has now been con- 
fronted with perhaps the most difficult 
problem with which it has as yet had 
to cope in the advent of the so-called 
talking picture, a device now having 
a tremendous vogue in Paris, and about 
to be the attraction in every European 
capital. Moreover, two of America’s 
most prominent theatrical managers 
have been competing with each other 
for the American rights of what is ex- 
pected to prove the sensation of the 
next theatrical season. 

-\ few years ago, when the moving 
picture first began to be a factor in 


BANQUET OF THE ELECTRICAL CREDIT ASSOCIATION OF CHICAGO. r 


losses. 
business. 
In conclusion Mr. Hagenah said that 
the only satisfactory manner of solving 
the public-utility-regulation problem, 
with satisfaction to both the companies 
and the public, is to establish commis- 
sions such as now exists in Wisconsin. 
These commissions should be composed 
of experts, appointed for long terms 
and given attractive salaries, also suf- 
ficient funds should be appropriated to 
carry on the work as it should be done. 
J. R. Kline followed with an elo- 
quent address on ‘‘The Measure of a 
Man.” Special Assistant United States 
District Attorney Parkin delivered a 
very forcible address on ‘‘The Sherman 
Act in Business,” in which he briefly 
traced the history of this act and ap- 


They are legitimate costs of 


tervals of not less than two years, the 
expense to be met by a per capita call 
upon each branch of the Institute; (5) 


members would gain certain stated | 


privileges. 

Each society will retain its present 
organization, with a change in name. 
Societies in other geographical subdi- 
visions may be admitted by ballot. 

——_—_—_3--o——___ 
An English Wind-Power Idea. 

C. Orme Bastian refers in a letter to 
the London Times to a method of utiliz- 
ing wind power to supply electricity for 
heating and cooking in the household. 
Mr. Bastian proposes that power gener- 
ated by a windmill on the housetop 
should be converted to heat in the re- 
sistance coils of electric fireless cook- 
ers, ete. 


this vountry, its vogue was regarded 
as of short duration, and few were 
willing to believe that it would create 
the greatest upheaval in theaterdom 
yet recorded. Yet it is a fact that the 
motion picture has survived to become 
the most lucrative hne of endeavor in 
the history of public entertaining. 

In the last five years the vogue of 
the camera man has served to bring 
10,000 theaters in this country into be- 
ing and prosperity, and has made mil- 
honaires of a dozen men who came into 
the amusement calling in the last de- 
cade without training or incentive. The 
moving picture has solved the problem 
of more than one-third of New York’s 
regular theaters, an achievement sought 
for by their directors for the last 
twenty-five years without success. 
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The tremendous scope of the film- 
production industry has resulted in 
thousands of actors and actresses now 
finding lucrative employment, for it is 
a fact that no less than sixty fully 
equipped stock companies are now in 
activity in this most propitious field. 

The question, however, arises as to 
the effect the talking picture will have 
on the player, if it is found that the 
effort to present plays and operas and 
even vaudeville specialties with voice, 
action, color and even dialogue con- 
eretely reproduced, is successful. We 
must. believe that this result has been 
achieved, when a manager of the pres- 
tige possessed by Henry W. Savage 
contracts for the American rights, and 
that, too, by outbidding Charles Froh- 
man. Surely the advent of such men 


in the field of artificial production con- 
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tacles, requiring sO many persons to 
portray them that the transportation 
expense alone has prohibited their be- 
ing seen here. 

The regular theater has surely suf- 
fered as a result of these scientific de- 
vices, for the past theatrical season is 
acknowledged to have been the worst 
in amusement history. If the next the- 
atrical season is not an improvement at 
the box-office, the men to whom the 
American public look for their high- 
class entertainment will be brought 
face to face with the problem of meet- 
ing their obligations. 

Pride is possessed by the theatrical 
manager in abundance, but when Klaw 
and Erlanger permitted the New York 
Theater to be transformed into a pic- 
ture resort, where twenty-five cents is 
the highest price for seats, they simply 
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from entering the show world, but have 
been finally attracted by knowledge of 
the fortunes already made by such men 
as George B. Cox, Joseph L. Rhinock, 
Felix Isman, Timothy D. Sullivan, Nix- 
on & Zimmerman, Marcus Loew (who 
began five years ago in Harlem in a 
penny arcade and is now a multi-mil- 
lionaire) and William Fox, who in the 
short space of four years has become 
immensely rich and now controls a 
dozen theaters in Greater New York 
alone. 

One may only conjecture as to the 
part the talking picture is to play in 
the show world, but the fact that such 
managers as Henry W. Savage and 
Charles Frohman are found in fierce 
competition for the American rights of 
the device, now so potent at the Olym- 
pia in Paris, proves that the signifi- 
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stitutes a new and unique era in the 
field of the theater! 

Thomas A. Edison made the prophecy 
less than a year ago that within a very 


short time the workingman would lay . 


down his dime in the modern moving- 
picture theater box-office and witness 
an almost perfect reproduction of the 
grand operas which have been possible 
heretofore only to those who could af- 
ford the high prices of admission pre- 
vailing at the Metropolitan Opera 
House. 

The talking picture will bring to our 
doors such massive and exclusive pro- 
ductions as the Oberammergau Passion 
Play, which has heretofore entailed a 
pilgrimage to the Bavarian city, and an 
outlay such as few only could afford. 
It will also now be possible to hear in 
this country new operas and great spec- 


tound a way to make both ends meet 
on a property, the fixed charges of 
which are nearly $100,000 a year. The 
moving picture alone seems potent 
enough to bring the revenue, and we 
may look for the absorption of some 
of the Broadway theaters for the same 
purpose. Two of the largest firms op- 
erating in theaterdom have with much 
ingenuity prevented disaster for them- 
selves hy recognizing the trend of 
things, and turning the majority of 
their theaters into the gold-laden mov- 
ing-picture field, with a result so de- 
cisive, that others are now planning to 
emulate them, not only in New York, 
but all over the country. 

Fifty million dollars are now in- 
vested in the motion-picture industry, 
and as much more is seeking investment 
by men who have heretofore refrained 


vance of the scientific reproduction of 
plays and operas on the screen, is no 
longer questioned by the men who have 
been most affected by its evolution. 

Electricity has played the most vital 
part in what has been achieved with the 
talking picture. It is even claimed that 
the present European tour of the Wiz- 
ard of Menlo Park has been greatly due 
to the success of the French invention. 
and now London is raving over the 
Edison Cinephonograph and Mr. Edi- 
son himself has announced the realiza- 
tion of all his hopes. 

The advent of the spoken word simul- 
taneously with the portrayal on the 
screen of the action of a play must 
mean a vivid spectacle, and it should 
be easy to imagine the furore that will 
be created in this country when the si- 
lent drama is thus replaced. 


VW  >»-- 
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In the last year the motion-picture 
theaters have been greatly enhanced 
in their offerings by the novel and 
unique sound effects which simulate 
nature so well as to emphasize the ver- 
ity of the portrayals on the screen, and 
it is the availability of these sound ef- 
fects that has justified the film manu- 
facturers in releasing special reels, 
such as the ‘‘Dante’s Inferno’’ and 
‘The Crusaders.’’ One must believe 
that with as high as $100,000 expended 
to produce a single moving picture, 
such as those named, we are emerging 
into an era of great expansion in sci- 
entific research, and it is the electrical 
phase of present conditions that has 
made for the greatest progress. This is 
so true that where ten years ago not 
a single large firm in the electrical field 
catered to the theatrical trade, today 
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Electric Pleasure Car Parade. 

A parade of electric pleasure vehi- 
cles, the first of the kind ever held in 
Boston, and which is more novel to- 
day than it ever will be again in Bos- 
ton, took place November 15. Thirty- 
six members of the Electric Vehicle 
Club drove in electric automobiles 
from the Boston Edison Company’s 
Building on Boylston Street, out 
through Beacon Street to The House 
of Edison Light at the corner of Pleas- 
ant and Centre Streets in Newton 
Centre for luncheon. 

The House of Edison Light is a 
unique feature in itself, and General 
Superintendent W. H. Atkins of the 
Boston Edison Company invited the 
members of the Electric Vehicle Club 
to go out and enjoy their regular 
luncheon at The House of Edison 


- 
~ 
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party then adjourned immediately for 
luncheon, tables being laid in the dif- 
ferent rooms of The House of Edison 
Light, which, although ample in pro- 
portion for ordinary living, were in- 
dividually too small to accommodate 
so large a gathering of people around 
one table. 

Following the luncheon came the reg- 
ular business meeting of the Club. 
After the meeting adjourned at 
3:30 the party returned to Boston as 
they came, in the electric cars, through 
Commonwealth Avenue and Beacon 
Street. 

Everywhere the assembling of so 
considerable a number of electric cars 
made favorable impression on the pe- 
destrians and passengers in other types 
of conveyances. The electric vehicle 
campaign which has been carried on so 
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a dozen large corporations deal exclu- 
sively in electrical apparatus. 

Time was when only the actor was 
praised in a theater, then the author 
came to his own, and now the electri- 


cian is a vital factor. Recently at a 


first night of a spectacular play in 
New York the audience demanded the 
appearance before the curtain of the 
house electrician, a custom by no means 
unusual in Europe. 

No better evidence of the part elec- 
tricity is playing in the progress of 
the stage can be presented than the 
fact that the General Electric Com- 
pany employs a special expert whose 
province it is to go any distance in or- 
der to enlighten theatrical producers 
as to the many novel and epoch-making 
apparatus recently evolved by that 
company. 


Light, instead of in their usual meet- 
ing place on the seventh floor of the 
Edison Building. 

Twenty-four electric pleasure cars, 
representing all of the seventeen agen- 
cies for these cars in Boston, were as- 
sembled in Head Place between 11 and 
12 o’clock. Promptly at 11:45 the 
members of the Electric Vehicle Club, 
with a few invited guests, took seats 
in the cars and started in a parade out 
Boylston Street. The line was headed 
by the president of the Club, with an- 
other member of the Club as his pass- 
enger. Several officers of The Edison 
Electric Illuminating Company of Bos- 
ton were in the party. 

The twenty-four cars formed in line 
with The House of Edison Light as a 
background, and a panorama photo- 
graph was taken. The members of the 


successfully in Boston during the past 
six months has developed a keen inter- 
est in this type of car, both for com- 
mercial and pleasure purposes, and it 
is a Sure prediction that the assem- 
blage of so considerable a number of 
ears will no longer be considered a 
novelty, but will become an every-day 
spectacle. 
—— eoe 
Electric Vehicles. 

According to the results of the thir- 
teenth census, preliminary figures of 
which have just been issued by the 
Census Bureau, the number of electric 
vehicles manufactured in the United 
States in 1909 was 3,639, having a val- 
ue of $6,564,500, which is an increase 
of 160 per cent over the corresponding 
figures for the previous census of the 
year 1904. 
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SWITCHBOARDS OF THE PEDES- 
TAL, POST AND CONTROL-DESE 
DESIGN.—IL. 


BY STEPHEN Q. HAYES. 


With the more recent designs of 
American control desks where it is de- 
sired to reduce the length of the oper- 

ating board to a minimum, it is cus- 
tomary to install a continuous control 
desk and to mount on it the various 
controllers, circuit - breakers, field 
switches, field rheostats, ete. It is cus- 
tomary to mount the instruments for 
the various circuits in such a position 
relative to the sections of the desk, 
as to indicate clearly to the station 
operator the instruments belonging to 
any particular circuit. 

With control desks the instruments 
can be mounted either on independent 
switchboards or on panels forming the 
back of the control desk, or on an in- 
strument frame back of and usually 
higher than the top of the control desk, 
or on instrument posts. In some cases 
the instruments can be set directly in 
the face of the desk. 

Where panels are used with a con- 
trol desk, ordinarily the panels occupy 
a greater amount of space than the 
desk, and it is possible for the station 
operator to become confused in deter- 
mining the instruments belonging to 
a certain generator or feeder whose 
controlling devices are on the desk. 
As a rule, card holders or name plates 
are placed both on the desk and the 
panels and the grouping of the instru- 
ments is made as far as possible to 
correspond with the grouping of the 
control devices. Where instrument 
panels form the back of the control 
desk, the instruments are, as a rule, 
arranged to correspond in location with 
the controlling devices for the same 
circuits. 

A modification of this scheme is to 
use an independent instrument frame, 
and to arrange this frame at such 
a height that the station opera- 
tor standing at the control desk, 
can look over the top of the desk 
and under the bottom of the in- 


strument frame out into the station 
and thus readily observe the opera- 
tion of the machine which he expects 
to control. 

Fig. 13 shows an example of an early 
type of control desk that was fur- 
nished in 1899 for the St. Lawrence 
Construction Company’s power plant 


matic operation of the circuit-break- 
ers. With this control desk the main 
instruments were placed on instrument 
posts, while the synchroscope and three 
voltmeters were placed on the desk to 
facilitate synchronizing. 

Fig. 14 shows a somewhat later form 
of desk, supplied in 1901 to the Kings- 


FIG. 13.—CONTROL DESK, ST. LAWRENCE CONSTRUCTION COMPANY. 


at Massena, N. Y., and which was used 
for the control of a number of 3,750- 
kilowatt, twenty-five-cycle, three-phase 
generators and feeders. As may be 
noted from the photograph, this desk 
was provided with marble top placed 
on a wooden framework, and the push- 
button switches used for the control 


> 


FIG. 


of the various breakers were arranged 
to form a miniature bus, each switch 
being provided with an electromechan- 
ical tell-tale device whose arrow showed 
whether the breaker was in the closed 
or open position. Bull’s-eye lamps 
were provided to indicate the auto- 


bridge station in New York City. This 
desk was made with a marble top and 
marble front and sides, the whole being 
mounted on a metal framework. The 
portion of the desk shown in this illus- 
tration was for the control of the feed- 
er circuits, which were arranged on the 
group system. The miniature bus on 


14.—CONTROIL, DESK, KINGSBRIDGE, NEW YORK. 


the top of the desk clearly shows the 
relative position of the group cirewt- 
breakers and the individual circuit- 
breakers. As may be noted, each push- 
button switch is provided with an elec- 
tromechanical tell-tale device, while the 
feeder circuit-breakers, which were au- 
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tomatic, had also. bull’s-eye lamps to 
show their automatic tripping. 

Fig. 15 shows a still more recent type 
of control desk supplied to the Provin- 
cial Light, Heat & Power Company, of 
Montreal, for the control of five 3,750- 
kilowatt, 4,400-volt, three-phase gen- 
erators, with provision for a sixth gen- 
erator; two banks each of three 3,750- 
kilowatt transformers stepping up from 
4,400 to 44,000 volts; two 44,000-volt 
feeder circuits; one 4,400-volt feeder 
circuit and provision for a second simi- 
lar feeder. This contro] desk has a top 
slab 32 inches wide by 65 inches long 
and was provided with a miniature 
busbar system which, taken in connec- 
tion with the red indicating lamps sup- 
plied with the circuit-breaker controll- 
ers, shows at a glance the connection 
made by the various breakers con- 
trolled from the desk. The instru- 
ments for the various circuits were 
mounted on standard-size switchboard 
panels which are placed at a short dis- 
tance in front of the desk. 


FIG. 15.—CONTROL DESK IN MONTREAL. 


Fig. 16 shows the front-elevation 
drawing of the control desk supplied 
to the Williamsburg generating station 
of the Brooklyn Heights Railroad Com- 
pany for the control of a number of 
large turbo-generators, the desk as 
shown being intended for the control 
of nine machines. The first three sec- 
tions of the desk control generators 1, 
2 and 3, while the next section controls 
the bus tie circuits between the group 
bus of these generators and that of 
generators 4 and 5. In a similar man- 
ner bus tie sections are placed between 
the sections for genrators 4 and 5, and 
the sections for generators 6 and 7, as 
well as between the sections for the lat- 
ter and those for generators 8 and 9. 
Generators 1, 2 and 3 are of 7,000-kilo- 
watt capacity and the others of 10,000 
kilowatts, so that each section of main 
bus is fed from generators of a com- 


bined capacity of about 20,000 kilo- 
watts. Each generator is provided 
with two electrically operated oil cir- 
cuit-breakers in series with suitable 
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ing the feeder-group buses to the main 
bus. Each feeder-group bus supplies 
from three to six feeder breakers. 

As may be noted, the generator in- 


FIG. 16.—FRONT ELEVATION OF CONTROL DESK AND INSTRUMENT FRAME, WILLIAMS- 
BURG STATION. 


disconnecting switches so that each 
generator can connect to its own feed- 
er-group bus or to the main bus. This 
main bus is sectionalized by means of 


struments are placed on a framework 
above the desk so arranged that the 
station operator can readily watch the 
machines which he is controlling. Each 
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FIG. 17.—CROSS SECTION OF CONTROL DESK, INSTRUMENT FRAME AND FEEDER ey itCH: 
BOARD, WILLIAMSBURG STATION. 


electrically operated oil breakers be- 
tween generators 3 and 4, generators 
ð and 6 and generators 7 and 8. Group 
breakers are also provided for connect- 


generator section is provided with a 
field ammeter, an alternating-current 
ammeter, a polyphase indicating watt- 
meter and a power-factor meter, while 
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a voltmeter was set in the top of the 
desk for one generator section in each 
group. A synchroscope, frequency in- 
dicator and voltmeter were placed on 
a pivoted slab attached to the center 
post of the instrument frame back of 
the desk. 

Fig. 17 shows a sectional view of this 
same control desk, and indicates clear- 
ly the relative location of the desk 
and instrument board, as well as the 
location of the apparatus on the face of 
the control desk with the relays and 
similar devices on the back of the desk. 
The feeders in this installation are con- 
trolled from a vertical steel switch- 
board arranged in the form of an arc 
of a circle back of the control desk, 
so that the station operator turning 
around from the generator desk, can 
readily observe any of the feeder cir- 
cuits. This feeder switchboard is made 
of two concentric boards placed back 
to back, the board on the concave side 
next to the generator desk containing 
the feeder indicating instruments of 
the vertical edgewise type, and the con- 
trollers and indicating lamps used 
with the electrically operated breakers 
of the feeder circuits, while the switch- 
board on the convex side contains the 
polyphase watthour meters, the over- 
load relays and the calibrating switches 
supplied for the various feeder circuits. 

Fig. 18 shows a control desk with 
blue Vermont marble top and steel 
plates for the front and sides that was 
supplied to the Carnegie Steel Com- 
pany for the Youngstown plant. The 
round-pattern instruments are mount- 
ed on separate panels located back of 
and above the desk at such a height 
that the operator can look over the 
desk and under the instrument frame 
to observe the operation of the gen- 
erators. This desk controlled four 
2,000-kilowatt and one 1,000-kilowatt, 
6,600-volt generators, two synchronous 
motors and four high-tension feeders. 
The desk is provided with a miniature 
bus to show the various connections. 
Hand-operated, distant-control fteld 
switches are used for the generators, 
while the field rheostats and oil circuit- 
breakers are electrically operated. The 
total length of this board is only eleven 
feet, and this type of construction 
makes a very compact arrangement. 
The leads to the instruments on the 
instrument frame are run through the 
hollow cast-iron columns that support 
the frame. 

Fig. 19 shows a control desk eighteen 
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feet long with an instrument frame 


back of and above the desk, which was 
furnished to a large plant at Rio Ja- 
neiro, Brazil, for the control of six 
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driven exciters. 
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In the plant for which 


this desk is used, the six transformer 


banks are each provided on the hi 


gh- 


tension side with an electrically operat- 


aa a a T 


FIG. 19.—CONTROL DESK AND INSTRUMENT BOARD, RIO JANEIRO. 


5,000-kilowatt generators, six banks 
of 88,000-volt transformers, four 88,- 
000-volt transmission lines, as well as 


three waterwheel-driven and motor- 


ed oil cireuit-breaker, and a double set 
of disconnecting switches, so that 8 


bank of transformers may he connected 


to either of the two sets of high-tens 
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busbars. These two sets of busbars are 
divided in the middle but may be tied 
together by two electrically operated 
junction switches. The two sets of 
busbars on each side of the junction 
breakers may also-be connected to- 
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marine-finished slate, while the end, 
front and back are made of planished 
steel plate, which is light, strong and 
readily removable to obtain access to 
the interior of the desk. The instru- 
ment frame is of steel and the unit 


T M, 


a 
- 


p1p 
msn se: 


FIG. 20.—CONTROL DESK, PITTSBURGH RAILWAYS COMPANY. 


gether by electrically operated tie 
switches. 

The four outgoing transmission lines 
are each provided with an electrically 
operated oil circuit-breaker and a 
double set of disconnecting switches, 
80 that the lines may be connected to 
either of the two sets of high-tension 


busbars. With this arrangement it is 


> 
L 
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idea has been carried out to allow for 
future extension. 

This desk, like most of those where 
the connections are at all complicated, 
is provided with a miniature busbar 
system with the usual green and red 
lamps to indicate whether the breaker 
is open or closed. As the double-throw 
system on the high-tension side is ob- 
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FIG. 21.—CONTROL DESK AND BOARD, BALTIMORE. 


possible to operate 
Sion lines entirel 
a very flexible e 
tors, transfor 
obtained. 


T h; 
he top of this desk is made of 


the four transmis- 
y independently and 
ombination of genera- 
mers and lines may be 


tained by means of disconnecting 
switches, similar miniature disconnect- 
ing switches are placed in the mimic 
bus. The idea is that the station atten- 
dant after closing or opening any of 
the high-tension disconnecting switches 
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will report the fact to the station oper- 
ator, so that the latter may set the min- 
iature one to correspond. As the ar- 
rangement of the disconnecting 
switches is not likely to be changed 
from day to day, this scheme furnishes 
the operator with all necessary infor- 
mation as to the condition of the high- 
tension connections. 

All of the controllers, etc., are mount- 
ed on top of the desk, the instruments 


being placed on the switchboard frame. 


With the exception of the power-factor 
meters where a 360-degree scale was 
desired, and the synchroscope where it 
is necessary for the needle to revolve, 
all of the meters, both alternating cur- 
rent and direct current, are of the ver- 
tical edgewise type with the same gen- 
eral appearance. 

Fig. 20 shows the control desk and 
instrument frame installed in the 
Brunot’s Island power plant of the 
Pittsburgh Railways Company for the 
control of a number of 13,200-volt gen- 
erator and feeder circuits. Beginning 
at the left-hand end of the first five sec- 
tions of control desk and instrument 
frame, each controls two three-phase 
feeder circuits, each of which can be 
connected to either or both of the two 
sets of busbars. Each feeder circuit 
has three 500-ampere alternating-cur- 
rent ammeters and is also provided 
with a pair of receptacles in which the 
plug shown on the extreme right-hand 
section is placed to connect that par- 
ticular feeder to the power-factor in- 
dicator suspended from the middle of 
the instrument frame. 

The next three sections of the desk 
are used for the control of three turbo- 
generators and the corresponding por- 
tion of the instrument frame for each 
generator is provided with three 600- 
ampere alternating-current ammeters, 
a 12,000-kilowatt polyphase indicating 
wattmeter, a 15,000-volt voltmeter and 
a field ammeter. The next section is 
for a slightly smaller machine and is 
provided with an 8,000-kilowatt watt- 
meter, while the two sections at the 
extreme right-hand end, are provided 
with 3,200-kilowatt wattmeters. The 
generator sections are equipped with 
handwheels and sprocket operating 
mechanism for use with the field 
rheostat and handles for two-pole, 
double-throw, distant-mechanical-con- 
trol field switches. The type of frame- 
work used for the control desk and the 
instrument frame is clearly shown in 
this illustration. 
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Fig. 21 shows a control desk with 
vertical edgewise instruments supplied 
to the Pratt Street power house of the 
United Railways & Electric Com- 
pany, of Baltimore, for the control of 
a number of 13,200-volt, twenty-five- 
eycle, three-phase generators and out- 
going feeder circuits. This desk was 
arranged to form an arc of a circle and 
will ultimately be about twice as large 
as the portion shown. A complete min- 
iature busbar system located on the 
top of the desk shows the connections 
made by the various circuit-breakers 
that are arranged on a°group and ring 
system. In this plant each generator is 
provided with a circuit-breaker con- 
necting the generator to a generator 
bus. This bus connects in turn through 
a main breaker to the main bus or 
through either of two group breakers 
to two group buses, each group bus 
supplying the current to four feeder 
circuits. By closing the various group 
breakers, the group buses form one 
complete ring bus and the main bus 
forms the second ring bus, so that a 
very flexible arrangement is secured. 
Calibrating jacks are installed on the 
front panels of the control desk to 
permit any of the switchboard instru- 
ments to be calibrated in position. The 
vertical edgewise instruments are 
mounted on steel plates forming the 
instrument frame, while the relays are 
located on the rear of the desk. 

(To be continucd.) 
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Preservative Treatment of Poles. 

The United States Forest Service has 
issued Bulletin 84, entitled ‘‘Preserva- 
tive Treatment of Poles.’’ This is an 
extremely interesting publication of 55 
pages that should appeal to all elec- 
trical companies using timber poles for 
overhead circuits. It gives the results 
of several years of investigation of the 
more inexpensive preservative methods 
that aim to treat only the lower part of 
the pole. Brush treatment is, of course, 
the simplest but at the same time not 
very effective method. The open-tank 
process has more merit; three different 
methods of carrying it out are de- 
scribed. Careful preliminary seasoning 
is needed in any case. 

Detailed results of a large number 
of treatments of chestnut, southern 
white cedar, northern white cedar, 
western red cedar, western yellow pine 
and loblolly pine are given. Most of 
the treatments were with creosote oil, 
gine chloride being also tried out, how- 
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ever. Several illustrations and many 


tables show the penetration attained, 
the latter giving also many valuable 
data regarding the tests. 

The design and operation of pole- 
treating plants is taken up and the cost 
of various treatments given. Other 
topics considered are the increased life 
of treated poles, financial saving ef- 
fected, relation of preservative treat- 
ment to pole specifications. The more 
important conclusions from the inves- 
tigations discussed in this bulletin are: 

Seasoning of poles reduces their 
weight, commonly from sixteen to 
thirteen per cent, and even more for 
some species, with a corresponding de- 
crease in the cost of transportation. 
Thorough seasoning is essential if the 
poles are to be treated with preserva- 
tives. In general, poles cut during the 
spring and summer lose weight most 
rapidly. Poles cut during autumn and 


winter lose weight less rapidly, but 


more regularly. Too rapid seasoning 
may be detrimental to the timber by 
causing excessive checking. Shrinkage 
of poles during seasoning is very slight, 
and does not exceed one per cent on the 
circumference. 

A simple and inexpensive way of 
using a preservative consists in apply- 
ing it to the surface of the pole with a 
brush. Butt treatments made in this 
manner with a good preservative may 
be expected to add two to three years 
to the life of the poles and more than 
repay their cost, but are not as effec- 
tive as impregnating the wood with the 
preservative. 

Impregnation of many pole timbers, 
especially the sapwood of round tim- 
bers, may be successfully accomplished 
in open tanks, without the use of arti- 
ficial pressure, by immersions in hot 
and cold preservative, the cold follow- 
ing the hot. The open-tank process for 
the treatment of poles has the advan- 
tage that it is possible to apply the 
preservative to the butts only, with a 
great saving in the amount used. Plants 
for butt treatments may be constructed 
in a simple and inexpensive manner. 

Preservative treatment is profitable 
financially, the increased durability of 
the timber decreasing the annual serv- 
ice charge. Relatively greater bene- 
fits are derived from the treatment of 
nondurable woods than from the treat- 
ment of those which possess great na- 
tural durability. Preservative treat- 
ment makes possible the use of poles 
of smaller butt circumference, since al- 
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lowances usually made for deteriora- 
tion by decay need: not be considered, 
when it is certain that the full size and 
strength of the poles will be retained 
through a long period of years. By the 
application of preservative treatment, 
many species of timber not naturally 
durable and formerly not considered 
suitable for poles may be used for this 
purpose, thus opening up new sources 
of supply, and greatly relieving the 
pole situation from the threatened ex- 
haustion of those woods now most com- 
monly used. 

—— op 
Trials of an Oerlikon 3,000-Kilowatt 

Turbo-Generator. 

Last year the Oerlikon Company in- 
stalled a 3,000-kilowatt turbo-generator 
in the stand-by central station of the 
Sociéte Lyonnais des Forces Motrices du 
Rhone, at Cusset-Villeuxbanne, France, 
which was recently tested. 

The turbine is designed for a steam 
pressure of fifteen atmospheres, a steam 
temperature of 350 degrees centigrade 
and a speed of 1,500 revolutions per 
minute. The generator was specified to 
give a normal continuous output of 
3,000 kilowatts at a power-factor of 
0.65, as also 3,500 kilowatts during two 
hours at the same power-factor. The 
excitation current is supplied by a sep- 
arate exciting machine. The condensing 
plant is of the Paris Westinghouse Com- 
pany’s make, consisting of a surface 
condenser and the requisite rotary aif, 
circulating and force pumps, all three 
3000-KILOWATT OERLIKON STEAM TURBO- 

GENERATOR. 
AURS? of ro i 


Duration of trial in min- 
ute 


E N E E EE es 120 120 120 40 
Load in per cent........ 50 50 190 120 
Revolutions per minute. 1510 1509 1506 1507 


Steam pressure at the 

turbine in atmospheres 14.0 141 140 138 
Temperature at Inlet in . 

degrees centigrade ....347.9 351.7 350.3 349.5 
Steam pressure in front 

of second set of noz- 

gles in atmospheres... 3.8 3.8 
Temperature of exhaust 

steam measured at 

ee one of 

turbine, n egrees 

centigrade tee a 19.1 19.5 264 295 
Vacuum in condenser in 

per cent absolute..... 97.83 97.80 97.5 97.1 


Total oo cone 

tion in unds per ` 

hour ... pP EOE 20,827 20,779 38,799 45,749 
Three-phase energy in 

kilowatts T weer ae 1555.5 1 ais ; 3165.6 a 
Power-factor ....s.ses.. 0.675 1.0 0.665 0.7 


Steam consumption per 

kilowatt-hour at above 

power-factor, includ- 

ing SU a bat 

but excluding excita- ‘ a 

tion, in pounds........ 13.37 13.02 12.25 12.80 
Power consumption for 

excitation at power- 

factor unity, in kilo- is 

Watts cari Rees oan s 18.48 18.57 
Steam consumption per 

kilowatt-hour at pow- 

er-factor unity, includ- 

ing D enny 

but excluding conden- 

eer energy in pounds..12.38 12.32 1162 1519 
Efficiency “ot generator, .89.5 89.5 93.0 
Steam consumption per Ps 

brake horsepower..... 816 8313 794 84 


21.12 22.88 
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direct-coupled to a 72-brake-horsepower 
Oerlikon steam turbine. running at a 
speed of 1,500 revolutions per minute. 
The measured condensed steam includes 
the steam consumed by this machine. 

The electrical measurements were 
made by means of calibrated precision 
wattmeters. The condensed steam was 
measured by means of calibrated tanks. 
The influence of the small condenser 
turbine is, of course, adverse to the 
over-all results, as naturally a 72-horse- 
power turbine running at 1,500 revolu- 
tions per minute works with a relative- 
ly small efficiency. 

At test No. 1 the generator worked 
with a power-factor 0.675, and at test 


No. 2 on a water resistance. If the dif- 
ference in the temperature interval is 
taken into account in comparing above 
two trial points, the steam consumption 
increase at power-factor 0.675 amounts 
to 2.2 per cent above that when run- 
ning at power-factor unity. For the re- 
calculation of the direct readings of test 
results, under 3 and 4, the steam values 
are assumed to be correct; though it is 
only natural that at greater loads the 
average influence of the lower power- 
factor is larger. 

Careful measurements, which were 
made with the pump-turbine, showed 
that at full load, test No. 3, the tur- 
bine-driven condenser-pumps consume 
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3.3 per cent of the total steam; at half 
load, test Nos. 1 and 2, 6 per cent, and 
at overload, test No. 4, about 2.9 per 
cent of the total steam consumption val- 
ues, which values are considered as 
rather low for turbine-driven pumps. 


‘The energy consumption of the excita- 


tion at non-inductive load was actually 
measured for trial No. 2, while those 
for the trials 1, 3, and 4 have been as- 
certained by calculation. l 

In order to obtain the steam con- 
sumption per brake horsepower, meas- 
ured at the turbine shaft, the efficiency 
of the generator has to be inserted in 
the figures of the individual tests in ac- 
cordance with values given in the table. 
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CONTRACTS FOR THE SUPPLY OF 
ELECTRIC POWER FROM THE 
MANUFACTURER'S POINT OF 
VIEW.: 


BY H. E. M. KENSIT. 


It is becoming daily more common 

for the manufacturer to cease operat- 
ing his own power plant and to take a 
supply from an electric power cam- 
pany, under contract for a.term of 
years. ; 
The technical terms of such con- 
tracts are usually more fully thought 
out by the power company than by the 
manufacturer. The power company 
has a thorough grasp of the technical 
conditions and of the results to be ex- 
pected from past experience in similar 
matters, which the manufacturer has 
not. The contract contains technical 
clauses, as distinct from legal clauses, 
which neither the manufacturer nor his 
legal adviser, however competent, can 
fully grasp in all their bearings. 

Most contracts for any considerable 
amount of electric power now contain a 
clause that the power-factor of the load 
B be kept within certain defined 
Imits or an extra charge will be made 
and there is Probably no other re 
Clause which, when enforced, has led 


to more mi 
misunderstandin i i 
. and dissatis- 
faction. 5 Us 


The followin 
Clauses: 


(<4 
7 A When the power-factor of the 
a ‘ea amount of power taken for 
fea nage) minutes falls below 90 per 
© corporation shall pay for 90 


eee, 


8 are samples of these 


1 Abstracted fr 
om The Canadian Engineer 


r 


per cent of the said power divided by 
the power-factor.’’ (Hydro Electric 
Power Commission of Ontario.) 

Here the reference to ‘‘twenty min- 
utes” means that the charge will not 
be based on. a peak load lasting less 
than twenty consecutive minutes at any 
one time. 

To interpret the extra charge due to 
the power-factor, suppose that 100 
horsepower is taken and that the pow- 
er-factor turns out to be only 80 per 
cent. Then 90 per cent of 100 horse- 
power is 90 horsepower. Ninety horse- 
power divided by 0.80 = 112.5, so that 
the customer will have to pay for 112.5 
horsepower. 

(2) ‘‘The city . . agrees to 
pay for the energy on the basis of at 
least an average 90-per-cent power- 
factor, and should the energy be found 
to be delivered at less than an average 
90-per-cent power-factor, the basis of 
payment shall be adjusted by increas- 
ing the payment calculated as above, 
so as to make it correspond to a deliv- 
ery of power on a basis of 90 per cent 
power-factor.’’ 

If we take the phrase ‘‘make it cor- 
respond’’ to mean proportionately, 
then if the apparent power was 100 
horsepower and the power factor 
proved to be 80 per cent the power 
to be paid for would be 112.5 horse- 
power, as in the previous instance. 

(3) “The intent of this contract is 
that the Cement Company shall arrange 
its equipment so that the power-factor 
shall be about 90 per cent and that the 
measurement shall be so made that the 
Cement Company shall pay for the 
true and not the apparent energy.’’ 

This is not very clearly expressed, 


but the intention is the same as in the 
previous instances. 

To arrive at a clear understanding 
of this matter we should consider three 
points: 

(1) What is the power-factor of a 
supply of electric power, and why does 
it affect the cost of power? 

(2) What power-factor can usually 
be obtained under ordinary conditions, 
and what will any variation amount to 
in dollars and cents? 

(3) If the power-factor is not as 
good as it should be, what can be done 
to improve it? 

The ‘‘idle’’ or wattless current has 
to be reckoned with on account of its 
heating effect, and if it exists, and to 
the proportion to which it does exist, 
the power company has to increase the 
size of its generators, transformers and 
transmission lines in order to carry it, 
and thereby increase its capital expen- 
diture proportionately. 

Since the idle current, or, say, the 
power-factor, is caused hy the custom- 
er’s load, and since it is to a great 
extent within his control and not at all 
within control of the power company, 
it is but just that the customer should 
be required to keep it within reason- 
able limits. 

As to the second of our three points, 
the following table shows the efficien- 
cies and power-factors that may be ex- 
pected from polyphase motors of first- 
class design and make; if not first- 


Efficiency Power- Factor Starting 
Size in Per Cent. Per Cent. rrent in 
Horse- Half Start- Half Terms of Full 


power. Load. %. Full. ing. Load. %. Full. Load Current. 
88 2.25 to 2.75 
9 ae 


= un 
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class, or if single-phase, both efficien- 
cies and power-factors may be consid- 
erably lower. 

In designating alternating-current 
transmission systems the generally ac- 
cepted allowances made for the power- 
factor of the load are as follows: 
Lighting load only........ 95 per cent 
Mixed load, chiefly lighting 90 per cent 
Mixed load, chiefly motors. .85 per cent 
Motor load, ordinary...... 80 per cent 
Motor load, if very in- 

termittent and irregular. .75 per cent 

These naturally allow for the worst 
conditions ordinarily met with, but even 
worse conditions do sometimes exist 
where the load is irregular and the 
motors too large for the work or of 
poor design, average power-factors as 
low as 70 per cent, or even 65 per cent 

being sometimes met with in mining 
work, steel rolling mills and similar in- 
termittent loads. 

A consideration of the above figures 
will show that where the amount 
charged for power is to vary in pro- 
portion to the power-factor, this power- 
factor becomes a very important mat- 
ter. 

While an individual motor working 
at full load may have a power factor 
of 90 per cent or a little more, a num- 
ber of motors on more or less intermit- 
tent and irregular work do not usually 
give a resultant power factor of more 
than 80 per cent and may only give 
70 per cent or even less. 

Right here is where the manufactur- 
er or power user not infrequently gets 
let in for what he does not fully expect 
or realize. Usually he has no clear idea 
of what his power-factor is likely to 
be and thinks he is getting a ten-per 
cent-margin anyway. The power com- 
pany, on the other hand, knows per- 
fectly well that the power-factor of a 
load consisting entirely or mainly of 
motors will not reach 90 per cent, and 
that there will consequently be an ex- 
tra payment required on the score of 
low power-factor. 

It is usual, as shown in the sample 
clauses given above, to name 90 per 
cent as the normal power-factor, but 
it would appear fairer in the case of 
contracts for motor loads to name a 
higher price and a power-factor that 
there is some probability of being able 
to obtain in practice. 

As to the difference in annual cost 
that may be caused by a power-factor 
lower than the 90 per cent specified in 
the agreement, suppose the case of a 
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steel rolling mill using 500 horsepower, 


paying $25 per horsepower-year for 
power, and having an average power- 
factor of 75 per cent. 

500 X $25 — $12,500. 

$12,500 X 90/75 = $15,000. The 
extra cost per annum is $2,500 or 20 
per cent. 

Now it is perfectly legitimate and 
proper that the power company should 
be paid extra for a load involving a 
power-factor which is lower than that 
covered by their ordinary rates, but it 
ought to be clearly understood in such 
cases what the power-factor and con- 
sequent extra charge to the customer 
is likely to be. 

As to the third of the three points 
to be discussed, low average power- 
factor in connection with an ordinary 
polyphase-motor load, assuming the 
motors to be of good make and design, 
is mainly due to frequent stopping and 
starting, and to working the motors 
at less than full load. It is greatly ag- 
gravated by using motors too large for 
their work, so that even when the tool 


is fully loaded the motor is under- ~ 


loaded. 

If the motors are large for the work 
and the work is intermittent or vari- 
able, the average power-factor may eas- 
ily be that due to an average of half 
load. Referring to the table of power- 
factors, it will be seen that the average 
power-factor of motors from 5 to 100 
horsepower is 91 per cent at full load 
and 81 per cent at half load, a differ- 
ence of 10 per cent. In practice, when 
some of the motors are being constantly 
stopped and started, or varying be- 
tween small load and full load, the dif- 
ference may be considerably greater. 

Much may therefore be done to im- 
prove the power-factor by having the 
motors properly proportioned to their 
work and, as far as possible, avoiding 
starting several motors at the same 
time, or allowing them to run light. As 
good modern polyphase motors have an 
overload capacity of at least 50 per cent 
for half an hour, and much greater mo- 
mentary overload capacities, there is 
seldom any necessity to put in motors 
rated above the output of the tool, and 
in many cases of intermittent load the 
motors may safely be of less rated 
horsepower than that of the tool. 

If a low power-factor has to be paid 
for, it is well worth while to take care- 
ful measurements of the power re- 
quired by each tool and to re-arrange 
the motors and drives accordingly. 
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If these measures are not sufficient to 
secure a power-factor reasonably close 


_to the 90 per cent specified, this result 


can always be secured, where there are 
a number of ordinary induction motors 
installed, by substituting for one of 
these a separately excited synchronous 
motor of slightly larger capacity than 
required for driving its load and ad- 
justing the excitation until the desired 
power-factor is secured. This will af- 
fect the power-factor of the entire load 
or works. It is not usually desirable or 
economical to endeavor to bring the 
power-factor of a motor load above 90 
per cent. This is a matter in which the 
advice of a competent electrical engi- 
neer would have to be taken as to the 
choice of a motor to suit the conditions 
in the particular factory under consid- 
eration, but it is not an expensive mat- 
ter, and the saving in the first year 
would in many cases, more than repay 
the entire cost. 
eo eee 

Seattle Lighting Rates Reduced. 

With the completion of the new hy- 
droelectric power plant of the Pacific 
Coast Power Company, at Derringer, 
on Lake Tapps, about five miles from 
Auburn, Wash., the Seattle Electric 
Company, which has contracted for the 
power to be generated for distribution 
at Seattle, has reduced its electric light- 
ing rates in the city proper about twen- 
ty-five per cent. The new schedule is as 
follows: First sixty kilowatt-hours, 
seven cents; all over sixty kilowatt- 
hours, four cents. Minimum monthly 
charge, $1.00. These rates are similar 
to those now being charged by the mu- 
nicipal lighting plant, and are net. 

The former rate, on which a ten-per- 
cent discount was allowed for early 
payment, was 9.5 cents, 8.5 cents, and 
7.5 cents, for each respective twenty 
kilowatt-hours up to sixty kilowatt- 
hours, and five cents per kilowatt-hour 
for anything thereover. The monthly 
minimum was $1.10. 

With the power to be derived from 
this new plant, and its hydroelectric 
generating station at Electron, the 
company plans to close down its steam 
plant at Georgetown, and to use its 
steam generating station on Post 
Street, Seattle, only as emergency. 

— eee 

As compiled by the United States 
Geological Survey, the coal production 
in the State of Kansas in 1910 was 
4.921.451 short tons valued at $7,921.- 
451. 
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LUMINOUS INTENSITY AND ENER. 
GY RELATIONS IN INCANDES. 
CENT LAMPS. 


BY F. E. CADY. 


In a paper presented before the II- 
luminating Engineering Society’ it was 
shown that an equation of the type 
I==aV*, where I is the luminous inten- 
sity or candlepower and V is the voltage, 
does not adequately represent the rela- 
tion between candlepower and voltage 
of an electric incandescent lamp, if both 
k and a are assumed to be constants. 
Though it had previously been recog- 
nized that k was different for lamps of 
different filament material, it was shown 
in the previous paper that for lamps 
of the same filament material, k, though 
very closely the same when the lamps 
are operating at the same efficiency, is 
a variable and a function of the eff- 
clency. 

That the exponent k in the equation 
as given above might be expected to be 
a variable follows from theoretical con- 
siderations. For, if k were a constant, 
then differentiation and division would 
give k = dI/I + dV/V. Now in the 
case of a black body it can readily be 
shown that the ratio of the percentage 


change in luminous intensity to the per- 


centage change in power input varies 
from very large to very small values in 
passing from low to high temperatures. 
It has been shown by various observers 
that incandescent lamp filaments fol- 
low laws similar to those of a black body. 
Under these circumstances it can be 
shown that the ratio dI/I — dW/W 
changes in the same manner as above in- 
dicated for a black body. Since wattage 
changes are caused by changes in voltage 
it follows that k as defined above can- 
not in general be constant. The experi- 
mental data of this and the previous 
work are consistent with this conclusion. 

It should be emphasized that k as used 
in this paper is defined by the equation 
k—dI/I ~- dV/V without reference to 
the equation I — aV¥. But it was shown 
in the previous paper that the latter 
equation can be used between two vol- 


1 Transactions Tluminating Engineering So- 
ciety, 3, 1908; page 459 
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tages if for k is used the average value 
of k as defined by the former equation 
and taken from the k-voltage curve. 

Since the presentation of the paper 

referred to, a considerable amount of 
data has been published bearing on this 
subject. Remane? gives data on candle- 
power of tungsten lamps at voltages 
above normal, from which corresponding 
k’s may he computed. 

Bohle” gives the following equations: 
For carbon, Z = 5.08 X 10—* y? 
For tantalum, Z = 0.11 X 10— V*+4 
For tungsten, Z = 0.16 X 10—* V+-° 

Blondel* gives the following table 

(with the exception of the last two col- 
umns) of values of k, for different types, 
obtained by various observers: 


em > — ood 
z 2o a 2 Op So p g 
w P = e So = y a 
= 2o ¢ 3 93 2 as 
2 EOG So g O EEn RS 
e = : E : 
Ordinary l 5.8 
Carbon ....... 6.3 65 6.0 7 A 5.4 
M 4.37 3.9 
Fantalłlum ...... 4.3 to 44 3.9 4.4 to 4.0 
4.70 4.3 
> 3.36 3.6 
Tungsten ..... 4.0 to 40 38 40 to 3.6 
3.65 3.8 


For purposes of comparison the val- 
ues found by „Laporte? and those corre- 
sponding to normal specific consumption 
given in the previous paper referred to’ 
have been added. T. H. Amrine and A. 
Guell? give I= 213.7 X 10-8 V*-4* for 
the tungsten lamp. From the candle- 
power-voltage data given by K. Satori’ 
k may be computed for carbon and 
tungsten, giving 6.0 for the former and 
3.39 for the latter. 

Berninger® measured new lamps and 
found for 10, 16, 25 and 32-candlepower 
carbon lamps values of k ranging from 
6.1 to 6.94, while he gets 4.05 for tung- 
sten lamps. 

Jolley’ finds two equations for carbon 
lamps as follows, where 100 is normal 
voltage : 

I=3.2  10~—'° V*-* for values of V 
above 85 volts. 


2 R. Remane, Elektrotechnische Zeitschrift, 29, 
1908; page 853. i 

3 H. Bohle, Illuminating Engineer (London), 1, 
1908; page 735. 

4 E Blondel, Bulletin Socicte Internationale des 
Electriciens (2), 9, 1909; page 79 

5 F. Laporte; ibid, page 111. 

6 lor. cit, 

7 Bulletin No. 33, Experiment Station, Univer- 
sity of Tl. l , 

& K. Satori, Elektrotechnik und Maschinenbau, 27, 

9; page 227. 
Ra AL Peringer, Flektrotechnik und Maschinen- 

, 27, 1909; page 607. 
a i C. Jolley, Electrician, 63, 1909; page 700. 
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and 


—1.26 X 10—!? V7? for values of V 
below 85 volts. 


For tantalum lamps he gives 
I=1.59 X 1077 V4.9, 
For tungsten lamps he gives 
I = 4.79 X 10—7 V3.9, 

Elden’! gives data on carbon lamps 
from which the k’s corresponding to va- 
rious voltages may be computed. For 
normal voltage k = 5.51. 

In a paper by Howell’? a candlepow- 
er-voltage curve for the tungsten lamp 
is given and in the discussion on this pa- 
per by Merrill, Cooper and Blake the 
following values of k are given: for 
carbon lamps, 5.55; for tantalum lamps, 
4.20; for tungsten lamps, 3.68. 

Pecheux’® gives for new ordinary car- 
bon lamps two equations, the first for a 
16-bougie-decimale, 130-volt lamp, the 
second for a 20-bougie-decimale, 270-volt 
lamp, as follows: 

I = 3.36 X 10—? V527 for the 130- 
volt lamp. 

I = 2.02 X 10-74 V°.28 for the 270- 
volt lamp. 

For two new tantalum lamps he has k 
= 2.27 and k = 3.88. 

For eight new tungsten lamps of va- 
rious normal intensities at approximate- 
ly 130 volts his values of k range from k 
= 3.02 tok = 4.18. 

M. Tappley’* gives the following val- 
ues of k corresponding to voltages nor- 
mal and twenty per cent below normal. 


20 per-cent below 


Normal. normal. 
Ordinary carbon.... 6.0 7 to 8 
Tantalum .......... 3.5 to 4.0 4 to 4.5 
Tungsten .......... 3.5 to 4.0 3.5 to 4.0 


From curves by Schroeder!’ showing 
the relation between candlepower and 
voltage, k at normal voltage may be 
computed and is found to be approxi- 
mately 5.35 for carbon and 3.8 for tung- 
sten lamps. 

It would seem from a consideration of 
these published data that there is as yet 


11 L. L. Elden, Bulletin National Electric Light 
Association, 3, April, 1910; page 360. 

12 J. W. Howell, Transactions American Institute 
of Electrical Engineers, 29, 1910; page 938, and 
discussions, page 959. 

13 H. Pecheux, La Lumiere Electrique (2), 14, 
1911, page 365. 

14 M. Tappley, Electrical Review (London), 69, 
1911; page 157. 

15 H. Schroeder, General Electric Review, 14, 
1911; page 426. 

Note—Since the publication of the previous 
paper, the writer's attention has been called to 
some early work on this subject presented to 
the American Institute of Electrical Engineers 
by W. D. Weaver, 
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no definite agreement on the part of dif- 
ferent observers in the value of k cor- 
responding to normal voltage either for 
a single type of filament such as carbon, 
or for the various types including Gem, 
tantalum and tungsten. These discrep- 
ancies may be due to a number of causes. 
Chief of these is the personal element 
which enters into the photometric work 
as soon as color differences are encoun- 
tered. It is the old problem of hetero- 
chromatic photometry. Just how much 
this difficulty affects results is at pres- 
ent somewhat conjectural. Another 
very probable cause lies in the method 
of determining k. In most cases k is de- 
termined from the curve showing the re- 
lation between candlepower and voltage. 
If, in the equation I=aV*, where I is 
the luminous intensity and V the vol- 
tage, the method of least squares is used 
to determine the best values of a and k 
to make the equation fit the curve, the 
value of k will depend upon the range 
of voltage and to what part of the curve 
this range belongs. 

On the other hand if k is determined 
by taking candlepower measurements at 
two voltages differing by only one or 
two per cent, the very highest photomet- 
ric accuracy must be obtained to get 
results approximately correct. If the 
range of voltage is made greater, say 
eight or ten per cent, in order to mini- 
mize this difficulty, the question arises 
as to whether the k obtained has been 
assigned to the initial or final voltage or 
to a voltage midway between. In the 

case of the treated carbon at normal vol- 
tage, k varies by five or six per cent with 


a ten-per-cent variation in voltage. 


Again, in the case of the treated-carbon 
lamp, k may be slightly different, as will 
be shown later, for lamps of different 
manufacture, owing to differences in the 
chemical constitution or thickness of de- 
posit. 

The previous data submitted by the 
writer were taken from some tests made 
for another purpose, and while made 
with great care, these tests were not as 
complete in number and scope as might 
be desired for the determination of k. 
It was, therefore, felt that some addi- 
tional data, made with this end in view 
on lamps manufactured at the present 
time, would be of value in verifying pre- 
vious work, filling out gaps, and show- 
ing differences, if any, between lamps of 
the same filament material as manufac- 
tured then and now. 

Method Used.—The method of making 
the tests in this investigation was the 
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same as that outlined in the previous 
paper. The apparatus employed con- 
sisted of a precision photometer bench 
with a Lummer and Brodhun contrast 
photometer and a potentiometer with its 
customary adjuncts for controlling the 
voltage and determining the current val- 
ue. The comparison lamp was a special 
tungsten lamp having spring upper sup- 
ports so that there were no variable con- 
tacts. 

All the lamps investigated were first 
measured for mean horizontal candle- 
power at voltages giving the same color 
as the carbon lamps used as standards. 
Check measurements were made on each 
lamp, and the average taken as a basis 
for computing its mean spherical can- 
dlepower. The latter was determined 
by using the ordinary reduction factors. 

A series of groups of measurements 
were then taken, each group consisting 
of five sets of readings, the first, third 
and fifth sets at the higher and the sec- 
ond and fourth at the lower of the two 
voltages used. During the measure- 
ments on one group the comparison lamp 
was set at a voltage to give a color match 
with the test lamp when the latter was 
at a voltage midway between the two 
used in the measurements. The two 
voltages used for the test lamp were so 
chosen that the resulting candlepower 
change was in the neighborhood of thir- 
ty per cent. The intervals between 
groups were made small enough to give 
sufficient points to plot a curve. To cut 
off sources of error as far as possible, a 
sector disk was used at the higher vol- 
tage, bringing the reading to about the 
same point on the scale as the reading 
for the lower voltage. Accurate current 
measurements were made at each vol- 
tage. 

The principal advantage in the above 
method of operation lies in the fact that 
it is necessary to make observations at 
only a few points in order to get the 
k-voltage curve, from whicn the candle- 
power-voltage curve may be computed. 
If the latter is obtained by the point-to- 
point method, a large number of obser- 
vations must be made in order to reduce 
the uncertainty due to color difference 
to a minimum. 

Sources of Error—In measurements 
of this character there are a number of 
sources of error which should he consid- 
ered. First, in the photometric measure- 
ments themselves there is the uncertain- 
ty in the determination of the point of 
photometric balance. If the candlepow- 
er change is small, say ten per cent. an 
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uncertainty of one per cent at either up- 
per or lower voltage would produce an 
uncertainty in the exponent k of ap- 
proximately ten per cent. 
fore evident that the candlepower change 
should be made as large as possible. On 
the other hand, a big candlepower 
change means a big color difer- 
ence which, though the magnitude of the 
error is not known, is equally undesira- 
ble. With a thirty-per-cent candlepower 
change, no difficulty, due to the color dif- 
ference, was experienced in making stt- 
tings. Another source of uncertainty 
lies in changes in the test lamp due to 
aging. The lamps were measured just 
as they came from the makers, and par- 
ticularly in the case of the carbon and 
tantalum lamps, at voltages above nor- 
mal, there was an appreciable change in 
eandlepower during a set. The lamps 
were not given a preliminary aging be- 
cause it was felt that data of this char- 
acter is generally most useful in con- 
nection with new lamps. The method 
of making the measurements, however, 
largely eliminates the uncertainty due 
to these aging changes provided the lat- 
ter are uniform during a group meas- 
urement. It should be noted that this 
uncertainty affects only that portion of 
the k-voltage curve above the normal 
voltage and is greatest at the part of 
the curve least used. 

A more serious difficulty in the case 
of the tantalum and drawn-wire tung- 
stens is the constant changing of the 
contacts between the filament and the 
supporting loops. This causes an in- 
termittent fluctuation both in luminous 
intensity and wattage. It can be al- 
lowed for only by taking a sufficient 
number of sets in a group to give 8 
good average. This difficulty in obtain- 
ing consistent measurements on tanta- 
lum and tungsten lamps may possibly 
account in part for the discrepancies in 
the published values of the exponents 
for these types. 

Lamps.—The carbon lamps used 1m 
this investigation were obtained from 
two manufacturers and designated 
Brands E and W. They were ordi- 
nary, treated, 50-watt, 115-volt (top 
voltage) anchored, oval lamps. A com- 
plete series was made on four from each 


manufacturer, and a single group 0D. 


two more. 

The tantalum lamps, of which there 
were four, were 40-watt, 115-volt (top 
voltage) lamps. The four tungstens 
from which the values of k were de- 
rived, were 40-watt, 115-volt (top volt- 
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age) pressed-wire lamps, with special 
spring supports avoiding contact fluctu- 
ations. In addition, group determina- 
tions at one or two points were made 
on two 25-watt and four 60-watt drawn- 
wire tungstens, all 115-volt (top volt- 
age) lamps, and on two tantalum lamps 
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vious investigation have been plotted in 
the form of curves as shown in Figs. 1 
to 6. Each set of curves refers to one 
type of lamp and shows the relation 
obtained between (1) per-cent voltage 
and per-cent wattage; (2) per-cent volt- 
age and watts per mean spherical can- 
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FIG. 2.—TREATED CARBON FILAMENT. 


similar to the others. The tantalum 


lamps were obtained from one manufac- 


turer, the pressed-wire tungsten lamps 
from another and the drawn-wire tung- 
sten lamps from still another. All the 
lamps had clear-glass bulbs. 
Data.—The data obtained in the pre- 


dle; (3) per-cent voltage and exponents 
k and k’; (4) watts per mean spherical 
candle and k and k’; and (5) in the 
case of treated carbon, per-cent wattage 
and k’; k being the exponent in the 
equation k’ = dI/I — dW/W, where I 
is the intensity and W is the wattage. 
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With the exception of the watts per 
mean spherical candle, for purposes of 
comparison all the data have been ex- 
pressed in per cent, 100 per cent cor- 
responding to that voltage or wattage 
at which the lamps have a specific con- 
sumption of 3.5 watts per mean spher- 
ical candle. As the present data are 
more or less confirmatory in character, 
differences between the old and new 
data will be shown by tables. 

As previously mentioned, the expo- 
nent k derived from candlepower meas- 
urements made at two voltages not too 
far apart, using the formula I/I, = 
(V/V,)* is equivalent to the average 
value of k derived by integration of the 
k-voltage curve between the two volt- 
ages in question. It can be shown by 
analysis that this value of k can be as- 
signed to the mean of the two voltages 
provided the range in voltage is not too 
great, say ten per cent. If this is done, 
then one can draw the curve showing 
the relation between k and voltage. Con- 
versely, if it is desired to obtain the 
candlepower at one voltage in terms of 
the candlepower at another, it is per- 
missible to use the above equation and 
take for k the value corresponding to 
the middle voltage if the range is small, 
or if large, to use the average value of 
k between the voltages used. This av- 
erage value may be obtained by integra- 
tion of the equation of the curve be- 
tween the points. It should be empha- 
sized that in the present work, for pur- 
poses of comparison or in the computa- 
tion of candlepower, the value of k 
taken from the k-voltage curve, cor- 
responding to a given value of volt- 
age, say V, is the k holding over a small 
range of voltage, say eight or ten per 
cent, of which V, is the middle point. 
Or, to put it another way, if the inten- 


_ sity I, at a voltage V, is known, and it 


is desired to obtain the intensity J, at 
a voltage V,, the value of k to be used 
is not the k in the k-voltage curve cor- 
responding to V,, or to V,, but the aver- 
age of the values of k in the interval 
between V, and V,; and if V, and V, do 
not differ by more than about ten per 
cent the value of kon the curve corres- 
ponding to a voltage (V,+-V,) /2 may be 
used. The work of computing candle- 
power values is very much simplified if 
ten-per-cent voltage intervals are used 
and the candlepower at each voltage is 
computed from the value at the preced- 
ing voltage, using the k corresponding 
to the voltage midway between. Such 
computations are enormously simplified 
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by the use of a double-logarithm slide- 
rule. 

In the case of treated-carbon lamps it 
might be expected that there would be 
some discrepancies in the values of 4 
corresponding to a given efficiency, since 
the resistance temperature-coefficient is 
a function of the treatment. It was 
found that the k-voltage curves for the 
two brands of carbon lamps were differ- 
ent by a fairly constant amount. This 
is shown in Table I. In the second 
column are the values of k previously 
obtained. The lamps from which the 
former data given in column two were 
derived were obtained in part from the 
same source as brand E. 


TABLE I. 
VALUES OF k AT VARIOUS VOLTAGES FOR 
TREATED-CARBON LAMPS. 


100 Per Cent is the Voltage Corresponding to 
3.6 Watts per Mean Sphera Candle. 


Per-cent 
voltage. Former. Brand E. Brand W. 
55 7.29 7.32 7.62 
60 6.94 7.00 7.25 
70 6.40 6.46 6.64 
80 6.00 6.02 6.19 
90 5.68 5.69 5.81 
100 5.40 5.41 5.57 
110 5.16 5.17 5.30 
120 4.97 4.94 5.05 
125 £26 4.83 4.95 


It would appear from an examina- 
tion of this table that there is a con- 
sistent difference in k, between brand E 
and brand W lamps, of about three or 
four per cent. This can easily be ac- 
counted for, as stated before, by dif- 
ferences in treatment when the filaments 
are flashed. It might be added that 
this difference is somewhat less than the 
range of the individual lamps of one 
brand. A difference in the watt-volt 
curves of the two brands indicates that 
the above explanation is at least in part 
correct. 

It is evident, therefore, that in the 
case of carbon lamps, the k-voltage 
curve cannot be used as a basis for es- 
timation of the behavior of new lamps. 
For this purpose it is better to use the 
k’-wattage curve, which takes into ac- 
count the resistance-temperature chang- 
es. In this case no consistent difference 
was found between the E lamps and the 
W lamps. Table II gives a comparison 


TABLE II. 
VALUES OF K AND PER-CENT WATTAGE 
FOR TREATED-CARBON LAMPS. 
100 Per Cent is the Wattage Corresponding to 
3.1 Watts per Mean Honeniuu Candle. 


Per cent of 


normal wattage. Former. New. 
40 ee 3.3 
50 3.12 3.19 
60) 3.91 3.106 
79 2.92 2.95 
«0 2.84 2,46 
90 2.77 2.48 
190 2.71 2.71 
110 2.65 2.65 
120 2.59 2.60 
130 2.4 2056 
149 2.49 2a 
yon a 9250 
360 2.47 


between the former and the new values. 

The fact that there are differences 
even in this case between the old and 
new values of k’ may mean, and partic- 
ularly at low voltages, that such factors 
as the energy losses at the leading-in 
and anchoring wires, variations in the 
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column headed ‘‘Per cent of normal 
voltage” are the averages of the val- 
ues of the E brand and W brand cor- 
responding to a given per-cent wattage. 

Table IV gives data obtained with the 
tantalum lamps, including a comparison 
with former values. 
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FIG. 4.—TANTALUM FILAMENT. 


character of the radiating surfaces, 
slight differences in the reduction fac- 
tors and so forth, affeet the results. 

In Table III the eandlepower values 
computed from the new data are given. 
This computation was based on the k’- 
wattage curve. The values given in the 


Similar data for tungsten lamps 1s 
given in Table V. 

With the exception noted, the differ- 
ences between the former and new val- 
ues of k for both the tantalum and tung- 
sten lamps are small, being only about 
one per cent, which is less than the un- 
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cextainty due to experimental error. 
The data on the drawn-wire tungsten 
lamps differed from that on the pressed- 
wire lamps by an amount less than the 
experimental uncertainty. 

It would therefore seem, in the case 
of the metal-filament lamps, that k= 


14 


16 


and a function of the efficiency, it fol- 
lows that if the equation I/I,—(V/V,)* 
is used to compute candlepower values 
and k is assumed to be a constant, the 
error in a computed candlepower will 
depend upon the value of k used and 
the range of voltage involved. As pre- 
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adI/I--dV/V is a function of the eff- 
ciency; that, at a given efficiency, it has 
the same value to within negligible er- 
ror for all lamps of the same kind of 
filament, but that it has different values 
for lamps of different filament material. 

Since k as defined above is a variable 


viously stated, a value of candlepower 
I, corresponding to a value of voltage V, 
can be derived from the value J, at a 
voltage V, provided the k used is the 
one corresponding to the voltage mid- 
way between V, and V, when the inter- 
val V,—Y¥, is not too great. 
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TABLE III. 
VALUES OF CANDLEPOWER AND VOLT- 
AGE FOR TREATED-CARBON LAMPS. 


Corresponding to Various Wattage Values. 
(100 per cent is Wattage Corresponding to 3.1 
Watts per Mean Horizontal Candle.) 
Per cent of Per cent of Per cent of 


normal normal normal 

wattage. candlepower. voltage. 
45 9.2 67.6 
50 13.2 71.2 
60 23.0 77.8 
70 36.5 84.1 
80 53.7 89.8 
90 74.9 95.2 
100 100.0 100.0 
110 129 104.8 
120 162 109.2 
130 199.5 113.5 
140 241 117.8 
150 286 122.0 
165 362.5 128.3 

TABLE IV. 


RELATION BETWEEN VOLTAGE, WATT- 
AGE, CANDLEPOWER AND k OF 
TANTALUM LAMPS. 

100 Per cent is Voltage Corresponding to two 
Watts per Mean Horizontal Candle. 

Per cent Per cent Percent k 
of nor- of nor- of normal ——- 
mal volt- mal watt- candlepower. Former, New. 
age. age. 


60 41.6 11.0 4.66 4.68 
70 54.2 22.3 4.46 4.46 
80 68.0 39.9 4.30 4.27 
85 75.4 51.5 4.22 4.19 
90 83.4 65.3 4.14 4.11 
95 91.6 81.4 4.07 4.04 
100 100.0 100.0 4.02 3.98 
105 109.1 121.3 3.98 3.91 
110 118.4 145.4 3.94 3.85 
115 128.1 172.3 3.91 3.79 
120 137.9 202.3 3.89 3.74 
130 158.3 271.7 3.63 


NOTE.—The differences between the former 
and new values of k at the higher voltage is 
due to uncertainty in the former data at these 


points, 
; TABLE V. 
RELATION BETWEEN VOLTAGE, WATT- 
AGE, CANDLEPUWER AND k OF TUNG- 
STEN LAMPS. 


100 Per Cent Is Voltage Corresponding to 1.25 
Watts per Mean Horizontal Candle. 

Per-cent Per cent Per-cent k 

of nor- of nor- of normal —- 

mal volt- mal watt- candlepower. Former. New. 


60 44.2 14.3 4.06 4.06 
70 56.6 26.4 3.91 3.90 
80 70.0 44.1 3.79 3.77 
85 173 55.4 3.74 3.71 
90 84.6 6R. 4 3.69 3.66 
95 92.0 83.2 3.64 3.60 
100 100.0 10.0 3.59 3.56 
105 108.0 118.8 3 54 3.61 
110 116.1 139.8 3.40 3.46 
115 124.6 163.0 3.42 
120 133.4 188.4 3.39 
130 161.5 246.4 3.32 
140 170.6 314.3 3.25 


If the value of k used is approxi- 
mately 5.5 and is in error by one per 
cent, and the range of voltage is ten 
per cent, the computed candlepower will 
be in error by approximately 0.5 per 
cent for a rise or 0.7 per cent for a drop 
in voltage. Reference to the preceding 
tables shows that over a range of voltage 
of five-per-cent decrease from normal, k 
changes in the case of carbon by 2.5 per 
cent, in the case of tantalum by 1.6 per 
cent, and in the case of tungsten by 1.3 
per cent. If therefore the value of k 
at normal voltage were used to calculate 
the candlepower at a ten-per-cent de- 
crease in voltage, the calculated candle- 
power would be in error by 1.7 per cent, 
0.9 per cent and 0.7 per cent, respec- 
tively, in the three cases. These errors 
are somewhat lessened if the calcula- 
tions are based on an increase instead 
of a decrease in voltage. 

Equations.—As indicated in the intro- 
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duction, numerous equations have been 
given in the past for the relation be- 
tween the luminous intensity and the 
voltage or wattage. In most cases these 
have been worked out for specific lamps 
and are not general in their application. 
The form //I,—=(V/V,)* is very con- 
venient and the addition of a correc- 
tion term will allow for the variation in 


k. Thus we may use, as an approxima- 
tion, 


ron) per] 

where I, is the candlepower at normal 
voltage V,, and k, is the value of k at 
this voltage, 1. e., k, is the ratio of the 
percentage increase in candlepower to 
the percentage increase in voltage when 
this increase is infinitesimal and the lamp 
is Operating at normal efficiency. B and 
C are constants which are general for 
tantalum and tungsten, but not for car- 
bon lamps. The following are the equa- 
tions for treated-carbon, tantalum and 


e lamps. 
up ‘ex oY | 
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oa above equation ve treated carbon 
is typical only, since as already pointed 
out, the candlepower-voltage relation 
is unreliable in indicating the proper- 
ties of unmeasured lamps. For the tan- 
talum and tungsten lamps, however, 
these equations are perfectly general 
and give values agreeing (to less than 
one per cent) with those calculated from 
the data over a range of voltage thirty 
per cent above and below normal. It is 
believed that these equations can be 
used very satisfactorily to predict the 
behavior of new lamps, irrespective of 
differences in manufacture, or in the 
ease of tungsten, whether they are of 
the pressed or drawn-wire type. With 
the equations in this form, the errors in- 
volved in the assumption of k as con- 
stant can be readily computed. 

While the candlepower-voltage rela- 
tion is the simplest to use in practice, 
the candlepower-wattage relation, since 
it indirectly takes into account the re- 
sistance, is perhaps more scientific. 
From a consideration of the laws of ra- 
diation, Féry and Chéneveau'*® assumed 


6 Féry and Chéneveau, Bulletin Roctete Inter- 
sanal des Electricions (2) 9, 1909; page 674. 


an equation for this relation of the type 
I = A e-Bw? 

where A, B and c are constants, and e 
is the base of the Napierian logarithms. 
The numerical values given in the equa- 
tions, however, are not general, but re- 
fer to specific lamps. An equation which 
is general and of the same form may be 
readily deduced from the above. It is 
I=1, Blw wW)°] 


where J, and W, are values correspond- 
ing to normal voltage. 
Following are the equations for treat- 
ed carbon, tantalum and tungsten. 
For carbon, 
I=1, git-tali—(Wo/ w)—4-48] 
For tantalum, | 
I= I, gits5L1—(Wo/ W)—5] 
For tungsten, 
Fer p1648li—(Wo/ W)—7-32] 


It should be noted, as pointed out 
by Ives’7, that in this type of equation 
the value of c can be varied over quite 
wide limits without affecting the agree- 
ment between the values computed from 
the equation and the given data. 

Conclustons.—The results of the pres- 
ent work confirm the conclusions of the 
previous investigation regarding the 
change in k with change in efficiency 
and show that in the case of metal-fila- 
ment lamps at a given specific consump- 
tion, k is the same to within small dif- 
ferences for all lamps of the same fila- 
ment material, but different for lamps 
of different material. The above is also 
true for the untreated-carbon lamps but 
in the case of the treated or flashed- 
carbon lamps the exponent k varies with 
the treatment. In this case, however, 
the exponent k’, for the relation between 
candlepower and wattage is constant for 
lamps of varying size and manufacture 


‘when operating at the same efficiency. 


As in the case of k, k’ decreases with 
increase in efficiency. 

While the method used eliminates the 
psychological difficulties involved in the 
photometric measurement of sources dif- 
fering in color constituency, it does not 
eliminate the physiological effects, and 
universal agreement in measurement of 
the values of k can not be reached until 
the question of heterochromatic photom- 
etry has been satisfactorily settled. Nev- 
ertheless, as previously stated, the meth- 
od has one marked advantage over the 
point-by-point method of obtaining can- 
dlepower values corresponding to various 
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voltage intervals, and that is in the re- 
duction of the number of measurements 
required. 

.The writer desires to acknowledge 
with thanks the assistance of Dr. A. G. 
Worthing in the mathematical deduc- 
tions, and of Mr. Carl Linder in the elec- 
trical measurements. 

——__-___-+-@__—_—_- 

The Melting Point of Tantalum. 

Pirani and Meyer have recently car- 
ried out experiments in Berlin to de- 
termine the melting point of tantalum 
and have arrived at the value of 2,850 
degrees centigrade as the temperature 
correct within forty degrees. As white- 
hot tantalum combines with almost any 
substance, especially other metals and 
gases, the work was conducted in a 
high vacuum where the pressure did 
not exceed 0.005 millimeters of mer- 
cury. , 

In measuring the temperature the 
Holborn-Kurlbaum and the Wanner 
optical pyrometers were used, the cali- 
bration being based on the known melt- 
ing points of gold and palladium. 
——— eo 
New Orleans by Night. 

It is claimed by D. A. Hegarty, man- 
ager of the Commercial Department of 
the New Orleans Railway and Light 
Company, that New Orleans is the best 
illuminated city of the South, and is 
equal to any in the country in this re- 
spect. This claim is substantiated by 
a booklet which has just been pub- 
lished, entitled ‘‘Night in New Or- 
leans.’’ It contains eighteen views 
from various parts of the city, show- 
ing the illumination of the streets and 
buildings by night. 

One peculiar feature connected with 
lighting in New Orleans is due to the 
architecture of some of the buildings, 
which are of the old creole style, with 
one or two galleries over the pavement 
in front of the house. In order to 
properly illuminate the sidewalk un- 


der these galleries, streamer lighting — 


was adopted and this is in use in 8 
number of the streets. Many of the 
streets have arc-lamp installations, and 
in some both the arcs and the stream- 
ers are utilized. Sign lighting has al- 
so reached considerable development. 
— Oe 
New York Section Iuminating Engi- 
neering Society. 

The next meeting of the New York 
Section, Illuminating Engineering So- 
ciety, announced for December 8, has 
been postponed to December 14. 
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Death of Caryl Haskins. 

Caryl Davis Haskins, manager of the 
lighting department of the General 
Electric Company, and one of the best 
known electrical men of this country, 
died Saturday morning, November 18, 
in Salt Lake City. Mr. Haskins was 
stricken with pneumonia while on a 
business trip in the west, and the end 
came very unexpectedly. Mrs. Haskins 
and their little son were with Mr. 
Haskins at the time of his demise. The 
body was removed to Mr. Haskins’ 
home at Schenectady, where a brief 
funeral service was held Wednesday, 
November 22, temporary interment 
taking place in that city. 

Mr. Haskins was born in Waltham, 
Mass., May 22, 1867, and was educated 
in England, where he specialized in 
mathematics and physics and took a 
special course in surveying and fortifi- 
cation work. Early in 1887 he entered 
the employ of the firm of Haskins, 
Davis & Compary, mechanical engi- 
neers of London and Boston, Mass. 
Here he applied himself to engineer- 
ing work on early gas engines and spe- 
cial book-binding machinery. In 1888 
he entered the employ of the S. Z. de- 
Ferranti & Company. as one of its 
junior assistant engineers, where he 
had charge of the manufacture of elec- 
trical meters and assisted Mr. deFer- 
ranti on the drawings for the original 
Deptford electric light station. 

In the autumn of 1889 he entered the 
employment of the Thomson Electric 
Welding Company, Lynn, Mass., as de- 
signing draftsman. Two or three 
months later he was employed by the 
Thomson-Houston Electric Company, 
Lynn, Mass., as an electrical engineer. 
In 1891 he was appointed manager of 
the meter department of this company, 
and after its consolidation with the 
General Electric Company Mr. Haskins 
retained this position, including gen- 
eral supervision of the engineering and 
manufacture of instruments. 

At the beginning of the Spanish- 
American War, Mr. Haskins proffered 
his services to the government and or- 
ganized a corps of electrical engineers 
and men trained in electrical work, of 
which he was made commander. In 
the laying of the submarine mine de- 
fenses of Boston Harbor, the erecting 
of searchlight and range-finding sta- 
tions and other similar work during 
the war Mr. Haskins and his command 
gave valuable service. He also gave 


invaluable aid in an advisory capacity 
in connection with other defense work 
on the north Atlantic Coast. Under 
his supervision the temporary generat- 
ing stations at Fort Warren and Fort 
Nahant were erected, as well as all the 
range-finding and communicating sta- 
tions on the New England coast. The 
work in Boston Harbor involved the 
charging and laying of some 200 mines. 
At the conclusion of the war Mr. 
Haskins resumed his position with the 
General Electric Company. He had 
made a special study of electricity as 
applied to offense and more particular- 
ly defense in time of war and was con- 
sidered an authority on this subject. 
After the close of the war he frequent- 
ly acted in an advisory capacity to the 
Government in various matters of this 
nature. 


CARYL D. HASKINS. 


Since 1898 he has been in demand as 
a lecturer before the various Army and 
Navy institutes, and has lectured and 
prepared papers for the War College, 
Washington, the School of Submarine 
Defense at Ft. Totten, and the Signal 
Corps School at Ft. Leavenworth, 
Kans. He also had the honor of lectur- 
ing before the Franklin Institute. 

Upon coming to Schenectady eleven 
years ago Mr. Haskins was given 
charge of the electrical switchboard in- 
dustry of the General Electric Com- 
pany, and in 1906 was appointed man- 
ager of the lighting department of the 
company. 

Mr. Haskins was greatly beloved by 
all his associates and had an unusually 
wide circle of friends who will long 
cherish the memory of his charming 
versatility and brilliant intellect. 
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He was also well known as the author 
of many technical papers before the 
various engineering societies and was 
in demand as a lecturer at various tech- 
nical colleges and institutions. He was 
known in the literary world as the 
author of several standard works on 
electrical subjects, and was also the 
author of a number of successful short 
stories. He was a member of the Amer- 
ican Society of Mechanical Engineers, 
the American Institute of Electrical En- 
gineers, of the National Electrical Light 
Association, and associate member of 
the Military Service Institute and the 
United States Naval Academy. 

Mr. Haskins was very prominent in 
Schenectady society, being a member 
of the Mohawk Golf Club, the Mohawk 
Club, local branches of various engi- 
neering societies and the Antlers Golf 
Club of Amsterdam. He was also a 
member of the Engineers Club of New 
York and the Massachusetts Society of 
the Sons of the Revolution. 

—__--~9---@____ 

English Course in Dynamo Design. 

A recent issue of the London Times 
makes mention of a special course in 
dynamo design which is being given 
at the City and Guilds (Engineering) 
College, South Kensington, England. 

The course is intended for post-grad- 
uate and other duly qualified students, 
the number of whom will be strictly 
limited, and its purpose is to prepare 
men to take up positions as designers 
in electrical works. It will include a 
full study of the problems arising in 
consideration of the factors involved in 
the electrical and mechanical designs 


of electric machinery, with detailed 


manufacturing and standardizing. 

The lecturer will be W. E. Robson; 
and the lectures, about forty-five in 
number, will be delivered during the 
first half of the session (October to 
February), the practical work begin- 
ning in October and. continuing 
throughout the session. Ratings, frame 
sizes, windings, et cetera, for complete 
lines of machines will be considered in 
detail, as well as the factory organiza- 
tion required for systematic manufac- 
ture and for developments. 

Practice in designing, estimating, 
and drawing office work will also be 
given, with advanced laboratory work 
relating to the limiting conditions ex- 
isting in modern machines. The fee 
for the whole course will be £22 
($110). 
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MOTOR-DRIVEN FIRE PUMPS AND 
THEIR CONTROL. 


BY GEORGE J. KIRCHGASSER. 


It is possible that the American peo- 
ple, particularly those of the United 
States, are beginning to realize the ne- 
cessity for improving the construction 
of buildings and for providing ade- 
quate means for fire prevention and 
protection. The fact that insurance 
ean be obtained should not alter mat- 
ters as property destroyed is gone for- 
ever and the insurance money received 
to compensate for fire loss is only the 
result of a tax levied on all insurers. 
Fire losses per capita in some sections 
of the United States reached $3.66 ac- 
cording to the United States Geologi- 
eal Survey, while in Austria this loss 
was only twenty-nine cents, in Italy 
twelve cents, and in France thirty 
cents. 

Absolute prevention of fire is, of 
course, ideal but also impossible. 
Therefore protection is required and 
an adequate water system with proper 
distribution and pressure is an impor- 
tant feature. As in many other fields, 
the introduction of electric power and 
electric control has resulted in many 
changes in fire-protective apparatus, 
such as pumps, etc. Rotary steam and 
piston pumps have been and still are 
in use but in addition to the drawback 
relating to the piping of steam, etc., 
there is also the troubles with valves 
and the liability of shut-downs. Gas 
engines cannot stand the overloads oc- 
curring in fire-pump service and give 
trouble at times on starting. 

While electric motor-driven geared 
triplex power pumps, such as the 
Goulds and Deming, are effective for 
fire protection and general water-sup- 
ply service, yet the centrifugal and ro- 
tary turbine pumps have come into 
great favor. These pumps can be di- 
rectly connected on the same shaft 
with the motor, the natural high speed 
of electrice motors really being the 
main reason for the introduction of 
these high-pressure pumps. 

The design of centrifugal pumps has 
also advanced rapidly so that good ef- 


ficiences are possible at both high and 
low heads. For both high and low- 
pressure fire-service systems, the cen- 
trifugal pump is well suited because of 
the simplicity and absence of valves 
and rubbing parts, and also on account 
of its smooth action. The severe con- 
ditions of fire service demand that the 
motor at no time be overloaded enough 
to trip the circuit-breakers and the 
pump must be kept in operation at all 
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bearing for taking the weight of the 
driving shaft. 

Four-stage pumps are in use to a 
considerable degree although pumps of 
two and three stages are also permit- 
ted by the Underwriters. The four 
standard capacities are 500, 750, 1,000 
and 1,500 gallons per minute, each 
pump being guaranteed to discharge 
its full rated capacity at its rated speed 
against 100-pounds pressure and at an 


FIG. 1.—HORIZONTAL-TYPE, TWO-STAGE, CENTRIFUGAL FIRE PUMP. 


hazards. The operation must also be 
maintained under varying conditions as 
when different numbers of hydrants 
and sprinkler heads are opened. 

Both horizontal-shaft (see Fig. 1) or 
vertical-shaft types of centrifugal 
pumps are used, although the former 
are installed to a far greater extent. 
Where the lift is very high or where, 
because of dirt or dampness, it is not 
advisable to place the motor at the 
same level with the pump, the vertical 
pump is well suited. It can be placed 
within easy reach of the water and the 
shaft extended and motor placed at a 
higher level where it can be well taken 
care of. With this arrangement some 
form of thrust bearing is required to 
take the weight of the pump impeller 
and the shaft and a separate thrust 


efficiency not less than 50 to 55, 55 
to 60, 60 to 65 and 65 to 70 per cent, 
respectively, for the above four sizes. 
The maximum speed recommended 18 
1,800 revolutions per minute. ; 

The power required to discharge 250 
gallons per minute at a pressure of 
100 pounds is theoretically 14.6 horse- 
power. Adding to this the power nèt- 
essary to lift against suction and the 
losses in pipes and connections increases 
this figure to about sixteen horsepower. 
With a pump efficiency of 60 to 65 ner 
cent this would mean about twenty-five 
horsepower to deliver 250 gallons £: 
100-pounds pressure. The table a 
ing the power required to drive t 2 
four capacities of pumps is calculat 
on the above basis, and is given On 
the next page. 
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POWER REQUIRED FOR PUMPS. 
Efficiencies. Horsepower 


Size of Pump. Per cent. Required. 

500 Gals. per min. 50 to 55 64 to 60 

759 “ a 55 to 60 88 to 80 
1,000 “ eon 60 to 65 107 to 100 
1,500 “ > one 65 to 70 148 to 138 


In most cases the pump, motor and 
control panel are placed in a separate 
well-drained fireproof pump house, sep- 
arate from the main building or built 
inside with an exit to both the build- 
ing and to the exterior. A waterproof 
shield is placed between pump and mo- 
tor for protection from water leakage. 
The current supply must be reliable at 
all times, twenty-four hours per day 
and every day. The supply must be 
ample and the feeders and motor leads 
of sufficient capacity so as not to cause 
drop in voltage. 

The Underwriters recommend two 
independent sources of current to the 
pump, or supplies from two separate 
sections of an Edison network, sepa- 
rated by one or more junction boxes. 


A 


FIG, 2.—AUTOMATIC AND MANUAL STARTER FOR 


THREE-PHASE MOTOR. 


Of course, where current is generated 
in an isolated plant there will be only 
one source but in all cases this should 
be transmitted in the very best man- 
ner, lead-sheathed cable in under- 
ground conduit being the best means. 
Sometimes with isolated plants an 
emergency supply is provided for from 
a central station. Overhead lines are 
in danger in times of fire, therefore, 
underground cables are preferred. Con- 
duit wiring is safest for the interior 
of pump rooms and is used in most 
cases. 

The voltages generally used are 110, 
220 and 500, direct current and 220 and 
440 volts, alternating current, three 
phase. In the vicinity of Buffalo and 
Western New York 2,200-volt three- 


phase motors are used considerably for 
driving fire pumps. Where transform- 
ers are used they are installed outside 
or in a separate fireproof enclosure cut 
off from the pump room and well ven- 
tilated. No fuses are placed in either 
the primary or secondary leads of the 
transformers. 

On direct-current circuits shunt or 
compound-wound motors are used and 
on alternating-current lines squirrel- 
cage and slip-ring polyphase motors 
are used. Where alternating current 
is to be used the question usually arises 
as to the selection of the type of mo- 
tor. At first thought the squirrel-cage 
motor might be favored because of its 
simple construction and lack of com- 
mutator or slip rings, but a closer 
study of the problem proves that all 
things considered the wound-rotor type 
is better adapted for fire-pump driving. 
With the squirrel-cage motor, auto- 


transformers must be used and the 
starting current is very high. The 
wound-rotor type with its slip rings is 
not in itself as simple as the squirrel- 
cage motor but the starting and con- 
trolling devices are more simple and 
reliable. The motor can also be start- 
ed with lower starting current. The 
combined cost, which is a feature not 
to be overlooked, of the squirrel-cage 
motor and automatic manual starter is 
greater than that of the slip-ring type 
of motor with its simpler starting 
panel. Motors having good starting 
characteristics are desirable for fire- 
service duty. 

The controlling equipments used 
with motor-driven fire pumps are very 
interesting. Fig. 2 shows an alternat- 
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ing-current automatic and manual fire- 
pump starter for use in connection with 
a three-phase slip-ring motor. In some 
cities, as Chicago for instance, a starter 
which acts automatically and can also 
be manipulated by hand is usually re- 
quired. 

The controller shown consists of four 
double-pole solenoid switches, the first 
at the left closing the primary circuit 
while the other three cut out steps of 
resistance in the secondary circuit of 
the motor. The primary switch is con- 
trolled by means of the pressure gov- 
ernor shown at the foot of the illus- 
tration which closes the circuit and 
starts the pump when the pressure in 
the system falls below a predetermined 
Jow value and opens the circuit when 
the pressure reaches a maximum value. 
The series relays mounted below the 
three secondary switches control the 
operation of these switches so that the 


FIG. 3.—CUTLER-HAMMER STARTER FOR FIRE PUMP. 


starting current is kept about constant 
avoiding excessive current inrushes 
during the starting period. Resistance 
is cut out from each of the three phases 
in equal steps, maintaining balanced 
conditions. 

To take care of the hand operation 
a horizontal shaft with a hand lever 
at the left is mounted below the 
switches. By means of cams the 
switches are closed in order when the 
shaft is revolved. A latch, shown at 
the left of the left-hand solenoid switch, 
holds the shaft in the full-on position 
but will release it upon failure of volt- 
age, the controller returning to the 
starting position with all resistance in. 
The meters, main switches, etc., used 
with this starter were mounted on a 


1096 ELECTRI 
separate panel. The double-pole switch 
in the lower left-hand corner is simply 
in the solenoid circuit. It will be noted 
that the motor is started automatically 
or manually by the same contact ele- 
ments and no switches have to be 
opened or closed to allow either action. 
A direct-current Cutler-Hammer 
Schureman type starter, mounted in an 
inclosing case, is shown in Fig. 4. These 
eases are usually placed on angle-iron 
stands, two to three feet above ground. 


2  ————l 
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ing the same shaft by means of the 
lever at the left. The double-throw 
switch at the bottom allows connection 
to two sources of current supply, the 
leads to the motor being connected to 
the hinges of the switch. An ammeter 
and voltmeter are provided with indi- 
eating lamps and single-pole circuit- 
breakers connected in the motor leads. 
Fig. 5 shows the rear of this type of 
starter, showing the asbestos-covered 
wires, covered-copper bars, and the re- 


FIG. 4.—SCHUREMAN-TYPE STARTER. 


This type of fire-pump starter is used 
to a great extent, many being installed 
in Chicago. One was recently installed 
in the Chicago City Hall for use in 
connection with a 150-horsepower mo- 
tor driving a pump delivering 750 gal- 
lons per minute to a tank. The sole- 
noid at the right revolves the shaft 
carrying a series of  butt-contact 
switches, which are closed in succes- 
gion cutting out the resistance and 
bringing the motor up to speed. ‘I'he 
pressure governor at right-hand lower 
corner controls the solenoid circuit. 
Manual operation is provided by turn. 


sistance grids. Although “usually 
placed in cases, all iron parts are cop- 
per plated or replaced by brass and 
the slate panel is also treated to repel 
moisture. 

Fig. 3 shows another direct-current 
type of fire-pump starting panel in 
which the lever for manual operation is 
passed through the right side of the 
case. A wire glass window is also 
placed in the door. Four ‘‘clapper- 
type’’ switches are used for cutting out 
the resistance while the main circuit 
is opened and closed by the contactor 
switch in the upper left-hand corner. 
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All of the types of controllers illus- 
trated have been in use for a number 
of years and by their aid the electri- 
cally driven fire pump has become most 
reliable and economical. The results 
obtained are simply in line with other 
advances in electric-motor control. 


: ++ 


High-Speed Electric Railway. 
The City of Rome, Italy, has ar- 
ranged with representatives of the Met- 
ropolitan Underground Railway of 


FIG. 5.--REAR VIEW OF STARTER. 


Paris for the building and operation of 
an electric rapid-transit line from Rome 
to the ancient seaport Ostia. The rail- 
way will be free from any grade cross- 
ings, so as to permit the entire distance 
to be covered in one-half hour. The sec- 
tion of the line within the city from the 
Piazza Venezia to the Porta S. Pa 
will be entirely underground, the tun- 
nel width being 23 feet and the 1- 
ternal height 15.6 feet. Outside the 
city the line will be elevated all the way 
to Ostia. The eonstruction company 
also agreed to build a large bathing e8- 
tablishment near the sea terminal. 
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The Fontana Mast. 

An extensible. metallic mast is De- 
ing tried in Germany and_ possesses 
some novel features. The apparatus is 
called the Fontana mast, and it was de- 
signed to provide a metallic mast which 
ean he quickly raised or lowered, but 
without the disadvantages of a tele- 
scopic mast. This latter has not come 
into very extensive use for several 
reasons, the main one being that since 
the tubes must fit into each other very 
closely, their erection is likely to be 
hampered by sand or ice, or in other 
eases by the rusting of the metal. In 
addition, where a telescopic mast has 
to earry a load it 1s difficult in prac- 
tice to erect it without using compli- 
cated mechanical apparatus at the base 
of the mast; this makes it expensive 
and limits its applications. 

The Fontana mast is of interest ow- 
ing to the new principle involved, and 
it is claimed that the design overcomes 
most of the drawbacks which up to 
the present time have limited the ap- 
plications of such masts in electric 
work. <A four-sided hollow mast is 
formed of four flexible steel strips. The 


edges of these strips have teeth cut 


in them in such a way that the teeth 
of one strip interlock with the recesses 
of the adjoining one, so as to join the 
four strips at their edges. The teeth 
project to some extent. This makes 
up a hollow column, and it remains to 
brace it. For this purpose thin sheet- 
steel brace plates are placed at fre- 
quent intervals. 

The mechanism for raising or ex- 
panding a mast of this kind is simple. 
The steel strips are wound upon drums 
and a second set of drums is mounted 


-helow to feed out the strip and guide 


it properly. These latter drums have 
projecting teeth around the center 
which engage in holes in the steel band. 
A chain drive connects both drums, 
and the lower or feeding rollers are 
driven by a hand erank or in other 
eases by an electric motor. 

As the four steel hands pass up 
through the guide plate they become 
interlocked and form the steel tube. 


Upon the guide plate is a pile of sec- 
tion disks. The top head of the mast 
carries the first of a set of links which 
go to join all the section plates. When 
the head rises in the first place, it 
picks up the first section disk by means 
of the first four links placed on the 
four sides, so that the disk is auto- 
matically fitted around the column. As 
the mast continues to rise, the second 
disk is taken along in the same way; 
the result is that the section disks are 
situated all along the mast, their spac- 
ing depending on the length of the link 
which is determined according to cir- 
cumstances. A light portable mast, 
such as is used for wireless telegraphy, 
can be raised to twenty meters height 
using a base about one meter square. 
When lowered, the height of the ap- 
paratus is only 1.7 meters and it weighs 
175 kilograms. The bending stresses 
are taken up by a short column, which 
projects up the center and transmits 
the stresses to the base. Means are 
provided for clamping the base of the 
mast tightly against the bottom column. 

A crank attached directly to one of 
the drums, or by gearing, can be used 
for raising and lowering the mast and 
the remainder of the drums do not need 
gear drive, as the rest of the strips are 


- drawn along by means of the interlock- 


ing teeth. It is evident that sections 
varying from three sides to eight sides 
ean be employed, but in practice the 
square or hexagonal forms are found 
to be best; the eight-sided form is more 
complicated and not much more use- 
ful. The mast is strongly braced by 
the section disks; these are calculated 
so that the mast can stand a given max- 
imum load without the steel strips 
bending. The length of the teeth which 
engage with one another must be such 
that the strips are prevented from 
bending inwards. For stamping the 
strips and obtaining the spacing of 
the disks a set of curves are used, 
based on a load of 2,500 kilograms 
per square centimeter, assuming a cer- 
tain thickness of strip and a certain 


factor of safety. 
The strips employed are made of 


tempered crucible steel or of Swedish 
steel of great tensile strength. For 
the lighter masts the thickness of metal 
should be at least 1.5 millimeters, and 
for heavier masts this is increased to 
suit the case. The Fontana masts are 
made in sizes to reach a height of 
eighty feet and carry a load of two 
tons. The manufacturer is the Fontana 
Maste und Träger Gesellschaft, Ber- 
lin, Germany. 
——__—»-¢—______ 
Inexpensive Wireless Stations. 

United States Consul J. S. Benedict, 
of St. Johns, gives some interesting re- 
sults of the recent visit of Mr. Mar- 
coni to Newfoundland. It is under- 
stood that Mr. Marconi was entirely sat- 
isfied with the work done while there. 
A temporary experimental station was 
established at Fort Amherst, at the en- 
trance to St. Johns Harbor, and a series 
of poles were erected, beginning at 
Fort Amherst, to the highest point on 
the Southside Hills. Messages received 
at Glace Bay, Nova Scotia, from Great 
Britain have not yet been entirely sat- 
isfactory, and Mr. Marconi doubtless 
recognized that Newfoundland had 
been the impediment, and that mes- 
sages could be received there with- 
out the interruptions and disturbances 
to which they are subjected at Glace 
Bay. 

By Mr. Marconi’s experiments at 
Newfoundland he has demonstrated 
that it 1s not necessary to have ex- 
pensive towers erected in order that the 
work may be properly carried on. A 
wire run from the lighthouse at Fort 
Amherst to the top of the hill and at- 
tached to an ordinary pole has been 
found to do as good work as the most 
costly tower. This means a great deal, 
as in future any station can be put up 
in a short time at a trifling expense 
and then taken down when the neces- 
sity for it has disappeared. 

The extension of the svstem of wire- 
less telegraphy on the Labrador coast 
will be a logical sequence of the new 
method. It is likely that the Marcon 
Company will come to Newfoundland 
to strengthen its position in the eompe- 
tition for telegraphic business. 
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FINANCIAL REPORTS OF ELEC- 
TRICAL COMPANIES. 


KEYSTONE TELEPHONE OF PENNSYLVANIA. 

The Keystone Telephone Company 
of Pennsylvania reports for the month 
of October and four months ended 
October 31, 1911, are compared as fol- 
lows: 


ctober BTOSS ....esseeeeeseeee $ 97,724 $ 96,845 
ODi at re re 48,542 48,029 
Surplus after chargeS....--+-++-> 23,588 23,510 
Four months’ STOSS....--+++++: 388,330 379,154 
Four months’ net.....e.sesssete 190,264 189,616 
Surplus after chargeS...------+-: 90,874 91,457 


LONDON UNDERGROUND. 

The associated companies of the Un- 
derground Electric Railways Company 
of London report for the month of 
October, compared as follows: 


1911. 1910. 
Metropolitan District Railway. 

Gross receipts ....e.s.eesesessooees £61,953 £59,280 

Working expenses .....+-ssereees 28,664 28,439 

Net receiptS ....cseceecseeseces 33,289 30,841 

London Electric Ry. Co. 

Gross receipts .....- EE AR £65,470 £61,549 

Working expenses ......sssecosee 32,715 31,039 

Net receipts ......s.essecsseseeo 32,755 30,510 
London United Tramways, Ltd. 

Gross receipts .......sseesos.oso. £26,252 £28,149 

Working expenses ......--eseee-s 18,271 20,600 

Net receiptS ...cccccccerececes 7,981 7,649 


CITIES SERVICE COMPANY. 

The Cities Service Company reports 
the following for the twelve months 
ended October 31, 1911: Gross earnings, 
$915,865; net earnings, $885,987 ; divi- 
dends, $653,310; surplus, $232,677. 

The earnings for the month of Oc- 
tober compare as follows: 


1911. Increase. 


Gross earningS ....essesesssee $84,981 $19,641 


EXpenseS ....ssessesesoesseneeo 2,779 ; 
Net earnings ......s.ssssseseso 82,201 17,4 
DividendS ....ccceccececcceeseees P8626 : e668 

Surplus ..cccccsccccecscccsece $25,575 $10,748 


*Earnings on stocks of subsidiary companies 
and miscellaneous income. 


EDISON ELECTRIC OF BOSTON. 

The report of the Edison Electric 
Illuminating Company of Boston for 
the month of October and four months 


ended October 31, compares as fol- 
lows: y 


1910 
October gross $ 478,310 $ 427,636 


Expenses .... Pee tad dented 9 
October net seee 194,395 183,855 


ee ees 283,915 243,78 
pur months gross ...... 1,640,809 1 sR 619 
XPENSES oc ccccccvccecees 732,877 679,687 
Four months net ...... 907,932 778,932 


WEST PENN TRACTION COMPANY. 

The West Penn Traction Company 
reports as follows for the fiscal year 
ended September 30, 1911: 


Gross earnings 


ee ee ee 2 2 
Operating expenses and taxes ....... eee 
Re eT: hee od bene eae etes 1.052.282 
Fixed charges ..ccceccececeeceeeeeneees 642824 
Surplus Renee Me Gea Cleans 409,438 
PS dividend co... ce eaes : a weal 97.500 

D see cages oe ee E 11. 

cana Geol Naa E oh 8 ede BS GE te 311,938 


NIAGARA, LOCKPORT & ONTARIO POWER. 
a 
The Niagara, Lockport & Ontario 


Power Company reports for the nine 
months ended September 30, 1911, com- 
pared as follows: 


an 382,064 

Gross earnings ..--+-++sss9*: $410,299 , 
Operating expenses, etc. .. 153,255 150,366 
Net earnings ....--+-++s:> 257,044 232,697 
Other income ....-+-+-+e+*s 17,197 12,371 
Total income ....---+++:> 274,242 245,068 
Charges ......eresesesesete 187,500 187,500 
Surplus .....sesssereerete 86,742 57,568 


KANSAS CITY RAILWAY. 

The annual report of the Kansas City 
Railway & Light Company for the year 
ended May 31, 1911, shows a surplus of 
$570,966, equal to 4.7 per cent on the 
$9,543,080 common stock outstanding 
after allowing for the full five per cent 
dividends on the preferred. This com- 
pares with 4.16 per cent earned on the 
same stock in the previous year: 

The income account compares as fol- 
lows: 


1911. 1910. 
GYroBS ....eossesecesoereeeee. $7,727,680 $7,161,041 
Expenses ..-ceeecereerersees 4,450,534 4,153,249 


ce eae ROA Tne ss $3,277,145 $3,007,792 
45,491 17,399 

Total income ....e-cscere- $3,322,637 $3,025,191 
Charges, etc. ..-ceeeeeereees 2,398,889 2,157,962 


Surplus .....-----seeeereee $ 923,847 $ 867,229 
Preferred dividends ...-.--- 352,781 470,375 


Surplus ....s..ecsoeseesees" $ 570,966 $ 396,854 


Western Electric Sales Growing. 

In sharp contrast with September, in 
which month sales of the Western 
Electric Company showed an increase 
of twelve per cent over September, 
1910, October shipments showed a de- 
crease of five per cent as compared with 
October a year ago. At the time, how- 
ever, it was explained that the Sep- 
tember gain came from orders booked 
earlier in the year, the company com- 
puting its business on the basis of 
shipments and not orders received, and 
that September’s good showing did not 
mean an increase in orders received 
during that month. 

But two more months of the com- 
pany’s year remain and it now seems 
fairly certain that the whole year’s 
business will run very close to $66,000,- 
000 which will make 1911 the second 
best year in the company’s annals, be- 
ing exceeded only by 1906, with sales 
of $69,000,000. An encouraging fea- 
ture of the rapid strides the company 
made in the last three years 18 
that the growth has been un- 
der normal conditions, and should, 
therefore, prove to be more or less per- 
manent in character. The 1906 year 
was one of abnormal development in 
the telephone and allied industries, fol- 
lowed by a violent reaction. | 

Sales of the Western Electric Com- 
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pany for the ten months of the current 
year are about three per cent ahead of 
last year, the foreign branch of the 
company’s interest showing up some- 
what better than domestic business. In 
the United States during October all 
sections except the Pacific Coast dis- 
trict showed decreases. The East has 
been the section of the country to show 
the greatest falling behind. 


—— eeo 


Telephone Merger Proposed. 

Bondholders of the United Telephone 
& Telegraph Company have received & 
circular embodying a proposal by the 
Telephone Investment Company for 
the reorganization of the American 
Union Telephone Company, the Con- 
solidated Telephone Companies of 
Pennsylvania and the National Tele- 
phone Corporation and underlying 
companies. 

It provides for the formation, under 
the laws of Pennsylvania, of a new 
corporation with a capitalization of 
$35,000,000 to be known as the North 
American Telephone & Telegraph 
Corporation. 

This company is to aequire title to 
all the property, assets, franchises and 
good will of a large number of tele- 
phone companies in Pennsylvania and 
also to acquire, by purchase or other- 
wise, the capital stock of the New 
York State Telephone Company, Cum- 
berland Valley Telephone Company of 
Baltimore; American Union Telephone 
Company of Virginia, and the United 
American Telephone Company of West 
Virginia. 


—— oa 
General Electric Earnings High fo 
1911. 

The General Electric Company should 
show gross earnings of about $68,000,- 
000 for the year ending December 31. 
This includes total sales, profits on 
sales of stocks and bonds, royalties 
and incomes from various accounts, 
etc. It will be 4 decrease of about $0,- 
000,000 from that of last year, account: 
ed for by the fact that business 12 une 
electrical trade has not been as bris 
in 1911 as in 1910, and also by the r 
prices received for product sold. A 
ders for small electrical goods, suc 
fans, motors for domestic and m 
trial equipment, ete., have been oe 
good this year, but sales of large ed 
ment, such as big generators, heavy 
tors and electric railway i 
ment have been somewhat less th 


last year. 
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Novel German Flywheel Electric Riv- 
eter. 

The accompanying illustration shows 
the construction of a novel German 
flywheel electric riveter developed at 
Leipzig-Sellerhausen, by the Leipziger 
Maschinenbau Gasellschaft. One type 
of this German electric riveting ma- 
chine has been designed with friction 
clutch, to rivet all sorts of ironwork, 
including rails and objects that do not 
require steam-tight rivets. 

In these electric riveting machines 
the motor moves the flywheel that ac- 
cumulates the energy, and for this rea- 
' gon the motor is safeguarded and its 


New Electrical2’Mechanical Apparatus 


3 Appliances 


utilized for driving, so that it is mov- 
ing at the maximum pressure and 
therefore unfailingly safeguards the 
machine and its parts from being dam- 
aged. In order to protect the motor 


from excessive overload, which might - 


occur, if the cup-shaped dies should 
be inaccurately fixed, another fuse is 
provided. 

It is stated that the cost of opera- 
tion, as well as the first cost, is ex- 
tremely low, as the central compres- 
sor-station equipment is not necessary 
as with pneumatic or hydraulic ma- 
chines. It is said that more than 2,000 
rivets can be placed per hour, provid- 


ELECTRIC RIVETING MACHINE. 


burning up is said to be absolutely im- 
possible, while there is also the advan- 
tage of an extremely low current con- 
sumption and loss of power. 

The machine consists of a steel cast- 
ing, having on its upper part the lever 
mechanism, as on the pneumatic rivet- 
ing machines. This lever is moved by 
a connecting rod, which is operated 
by an electric motor through a worm 
and a screw-wheel. The motor drives, 
through its elongated shaft, the fly- 
wheel and a set-bolt pulley. The 
movement of the lever and the cup- 
shaped dies is obtained by engaging 
and disengaging a clutch coupling. An 
accurately operating slide coupling is 


ed the workmen are able to follow the 
machine with the necessary rapidity. 
This rate of 200 rivets per hour may 
still be increased, since a machine for 
one-inch rivets makes ten strokes a 
minute, Therefore the productive work 
of the machine is not limited to 200 
rivets per hour. 

Although rapid work is accomplished 
the finished rivets obtained are of most 
excellent quality, and in case the riv- 
et is put into the hole properly it is 
found to be completely welded togeth- 
er with the sheet. This condition has 
been found in test pieces which were 
cut through after riveting. 

It is held that the amount of power 
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required is very low, a machine driv- 
ing three-quarter-inch rivets utilizing 
a motor of two horsepower, and for 
one-inch rivets one of 3.5 horsepower, 
with a good margin of power giving 
at full working a reserve of fully fifty 
per cent. The loss of power is also said 
to be extremely low. With a motor of 
continuous-current type running at 
200 volts it has been found that run- 
ning without load, only from two to 
three amperes were used, while during 
the riveting process eight to ten am- 
peres were required. These results 
are undoubtedly of great interest and, 
it 18 claimed, cannot be attained by 
either the pneumatic or hydraulic sys- 
tem. 

Electric riveting is said to provide 
absolute safety in working as the safe- 
ty coupling arranged within the fly- 
wheel moves with excessive pressure 
and the fuse breaks the circuit if the 
motor should be heavily overloaded. 
The rapidity with which work is done 
and economy of operation are all 
points in favor of this equipment. 

————_s--o——— 


Star Dry Cell. f 

Efficiency Electric Company, 4524 
Lincoln Avenue, Chicago, has just 
placed on the market the Star dry bat- 
tery for which many unusual claims are 
made. It is claimed that this battery 
will ring a bell continuously for eight 
weeks if given a rest for four minutes at 
intervals of two weeks. The battery is 
said to possess tremendous recuper- 
ative power and that even when ap- 
parently dead its power will, after a 
short rest, return for a period fully as 
long as when first tested. The Efficien- 
cy company further claims that tests 
show that a Star dry cell will light a 
two-volt, two-candlepower lamp for sev- 
enty-two hours with rests of one hour at 
twenty-four-hour intervals. This would 
be nine times as long as any other cell 
on the market would hold up. It is 
claimed that Star batteries are not af- 
fected by moisture or dampness, and are 
said to be the only batteries on the 
market which will not dry out when out 
of use. 


Ea 
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Unique Electric Self-Acting Fire Ex- 
tinguisher and Alarm. 

The accompanying illustration shows 
an interesting combination of an elec- 
tro-magnetic, automatic fire extin- 
guisher and alarm. The apparatus is 
of German design and eonsists of ther- 
mostats controlling an electric circuit 
connected with a magnet and lever- 
controlled chemical fire extinguisher. 

The apparatus includes a carbonic- 
acid generator placed in the room to 


be protected, the vessel having a lid 


carrying a small receptacle to catch 
any solution discharged with the car- 
bonic-acid gas as it is emitted from 
the openings of the turret-shaped fit- 
ting at the top. `: 


AUTOMATIC FIRE EXTINGUISHER. 


An electromagnet sets the chemical 
fire extinguisher in action as soon as 
one of the thermostats become heated 
above a predetermined temperature. 

As soon as the thermostat in the 
room to be protected makes electrical 
contact by an excessive temperature, a 
pawl is disengaged by the electromag- 
net in a small chamber on the outside 
of a fire extinguisher. This releases a 
lever which causes a small tank con- 
tvining sulphurie acid to be discharged 
into a tank containing a solution of 
potash. 

Large volumes of carbonic acid gas 
produced by the mixture of the acid 
and potash solution are thrown into 
the room by a surplus pressure varv- 
ing up to one atmosphere, 


The self-acting fire alarm and indi- 
cator connected with this automatic 
fire extinguisher consists of a bent 
double-metal strip composed of two 
metals of different thermic expansion 
rolled upon one another at very high 
pressure, and any excessive increase in 
temperature will cause the metal strip 
to straighten far enough to lift the 
contact of the alarm. . This thermostat 
is provided with a disk and scale 
which allows the fire alarm to be ad- 
justed to any temperature between 35) 
degrees and 100 degrees centigrade, as 
desired. 

There is a switch provided at the 
door of the room or rooms being pro- 
tected to throw out of circuit the dis- 
engaging magnet of the carbonic-acid- 
gas fire extinguisher in ‘order to pre- 
vent the same from being operated 
during the presence of a person in the 
room. Push buttons are also located 
outside the room, in the office or any- 
where desired, so that the fire extin- 
guisher may be placed in operation 
when desired by hand, the electro- 
magnet disengaging the pawl which 
controls the lever. 

—— ee 
Single-Phase Railroads Break Snow 
Blockades. 

It has been found that during the 
winter when the steam trains are un- 
able to get through without consider- 
able delay, electric trains operating on 
parallel routes hold very closely to 
their schedules. On a steam road the 
ability of a steam locomotive to haul 
loads is actually reduced in cold 
weather because of the greater losses 
of heat from the locomotive. The re- 
verse is true with an electric locomo- 
tive, because in cold weather the mot- 
ors are maintained at a much lower 
temperature than in warm weather, 
hence their ratings are increased. 

That the single-phase system is in- 
herently fitted for electric railways is 
well illustrated by some experiences 
that the Spokane and Inland Empire 
Railroad, which operates a 11,000-volt, 
single-phase line in the State of Wash- 
ington, has had during the last two 
years. 

The only plow used on the Spokane 
and Inland trains was one of the usual 
shield type mounted on the pilot. This 
has proven to be entirely effectual in 
keeping the line clear enough of snow 
for satisfactory operation. 

The winter of 1909 and 1910 was one 
of the most severe ever experienced in 


AND WESTERN ELECTRICIAN 


Vol. o9—No. 22 


that vicinity. The Spokane and Inland 
was the only local road that main- 
tained its regular scheduled service 
through this trying winter. At no 
time during the worst storms was any 
Spokane and Inland train more than 
twenty minutes behind its schedule. 
Se ee 
The Flexlume Electric Sign. 

Durability, beautiful day appearance 
and economy in current consumption 
are the principal claims made for the 
new Flexlume electric signs, shown in 
the accompanying illustrations. In the 
perfection of these signs the manufac- 
turer states that it has been the aim 


FLEXLUME SIGN BY DAYLIGHT. 


of the company to produce a sign that 
would appeal particularly to the large 
elass of conservative merchants who 
have not favored the ordinary exposed- 
lamp signs because of their unsightly 
day appearance. 

In the Flexlume signs the letters are 
made of prismatic glass molded in hol 
relief. The exterior of the glass !$ 
smooth so that the amount of dust 


collecting on its surface is reduced . 
a minimum. The entire sign, with te 
of metal 


exception of the letters is 
construction and can be finished 48 de- 
sired, Some of the recent signs ar 
of pure copper, this forming A? at- 
tractive background in daylight. 
The letter sizes Tange from io 
inches to twenty-four inches inclusive 
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the smaller sizes requiring only one 
lamp per letter and the larger sizes 
two lamps per letter. The lamps reg- 
ularly supplied are twenty-five or 
forty-watt tungsten although carbon 
lamps can be used. The lamps are 
mounted perpendicularly in each let- 
ter and are easily accessible for re- 
newing as each letter is hinged and 
opens out, as a door. A reflector of 
special metal composition is used with 
each lamp. 


A feature of the Flexlume sign is its 
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Restoration of Telephone Service in 
98 Hours. 

The Missouri & Kansas Telephone 
Company’s Fairmount exchange at 
Kansas City, Mo., was completely de- 
stroyed on October 22, at 3 a. m., by a 
fire which is believed to have been 
caused by an explosion of gas in the 
house adjoining that in which the cen- 
tral office was located. The telephone 
company at once communicated with 
the Western Electric Company and the 
work of restoring service was begun at 


BALTIMORE 


LUNCH 


FLEXLUME SIGN. 


weatherproof construction, all wiring, 
lamps and reflectors being protected. 
As to saving in current consumption 
the company makes the following com- 
parison: In the sign reading ‘* Drugs,”’ 
with the letters eight inches high, a 
Flexlume sign would require five twen- 
ty-five-watt tungsten lamps; an ex- 
Posed-lamp sign eighty two-candlepow- 
er carbon lamps. Assuming the cost of 
energy to be ten cents per kilowatt-hour 


9:00 o’clock of the same morning, 
when a dozen men from the electric 
company’s local installing force ap- 
peared upon the scene. 

The Western Electric Company sent 
forward from Chicago, the necessary 
apparatus by express the same eve- 
ning. 

The new switchboard equipment 
consisted of several sections from the 
telephone company’s stock, and some 


FLEXLUME SIGN. 


and that the signs burn 1,200 hours, 
the cost for the Flexlume sign would 
be $15 as compared with $96 for the 
exposed-lamp sign. 

Another great saving is made where 
_two-colored signs are desired. If a red 
and white effect is wanted, in the Flex- 
lume sign it is only necessary to in- 
stall a red and white lamp for each 
letter while in the exposed-lamp sign 
two complete rows of lamps must be 
provided and the colored bulbs are ex- 
Posed to the weather. The Flexlume 
signs are manufactured by the Flexlume 
Sign Company, Buffalo, N. Y. 


from an addition which was to be in-: 


stalled at the Rosedale exchange, on 
account of the increasing business in 
that district. Twenty-six workmen re- 
ported for work on October 23, and 
from that time until the new board 
was cut in service at 5:00 a. m., on Oc- 
tober 26, with a full equipment of 800 
subscribers’ lines, day and night crews 
„vere at work. 

Taking into consideration the fact 
that the work was done under high- 
speed conditions, in order that the 
subscribers might not be incon- 
venienced for an extended period, it is 
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worthy of note that the trouble reports 
issued as a matter of routine by the 
telephone company indicate that the 
work of the Western Electric Com- 
pany’s installing force was so, well 
done that a minimum of trouble was 
experienced after the new equipment 
was cut into service. 
—__—~¢-+-g-—_____. 
Ideal Boring Machine. 

A boring machine is being placed 
upon the market by the Metropolitan 
Electrical Supply Company, 180 West 
Lake Street, Chicago, Ill, which is 
shown in the accompanying illustra- 
tion. It is claimed that this is the light- 
est practical boring machine which has 
been built and it is known as the 
‘‘Tdeal’’ boring machine. It has a 
chain drive and a brass shaft. It 
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IDEAL BORING MACHINE. 


takes a standard bit without any cut- 
ting or filing, the chuck being made 
for standard bits of the sizes five- 
eighths and eleven-sixteenths inch. It 
will bore between joists 1.5 inches 
wider than standard bit lengths. This 
boring machine is sold at a very low 
figure. It has given great satisfaction 


to its users. 
—— -_—__— 


Large Electric Locomotive. 

The Maschinenfabrik Oerlikon has- 
turned out an electric locomotive of un- 
usual size and character. It is an alter- 
nating-current locomotive of 2,000 
horsepower capacity, 13,000 kilogram 
tractive effort, and utilizes current at 
a pressure of 15,000 volts and a fre- 
quency 13 to 17 cycles. The machine is 
thus larger than that built for the Sim- 
plon tunnel by Brown, Boveri & Com- 
pany, than that built two years ago for 


the Pennsylvania Railroad and it.) 


-< lt tial 
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than the freight locomotive built for the 
Italian State Railways. It is to be run 
on the Spiez-Létschberg-Simplon line. 
It is from the designs of the engineer 
Thormann and is described by a con- 
temporary as the first demonstration 
that with single-phase alternating cur- 
rent the highest requirements of exist- 
ing and projected lines can be satisfied, 
without exceeding the Continental 
standards with regard to axle pressure. 
— eee 


Traction Growth in Ohio. 

An excellent idea of the growth of 
interurban trolley systems may be ob- 
tained by a glance at the map of the 
territory covered by the Northern 
Ohio Traction and Light Company, the 
lines of which extend from Cleveland 
to Cuyahoga Falls, Ravenna, Akron, 
Wadsworth, Canton, Massillon, Canal 
Dover, Dennison and other Ohio cities. 
This company is one of the strongest 
and most enterprising of the traction 
companies in the central states which 
are now rapidly being covered by in- 
terurban electric lines. 

Its present equipment consists of di- 
rect-current generating stations loca- 
ted at Bedford, Silver Lake Junction, 
and a small one at Nidvale. In addi- 
tion to these there is a 25-cycle alter- 
nating-current generating station at 
Canton and feeding substations at 
Springfield Lake, New, Berlin, Massil- 
lon and Canal Dover. At Akron there 
is also a 60-cycle generating station 
for supplying light and power to the 
city and also for furnishing 500-volt 
direct current through three 1,000-kilo- 
watt motor-generator sets. 

Due to the increase of load on the 
existing plant and a desire to central- 
ize the power generation with its at- 
tendant economies, the company has 
decided to completely renew the elec- 
trical equipment of the greater por- 
tion of the system, and to this end has 
determined to spend a large sum. 

It is the intention to install a new 
steam turbine and hydroelectric gen- 
erating station at a point north of 
Akron on the line of the road known 
as the ‘‘Gorge.’’ From this point cur- 
rent will be distributed to substations 
located at Bedford, Town Line, Kent, 
South Akron, Barberton, Springfield 
Lake and New Berlin. 

The system south of Canton will be 
supplied as at present, with the ex- 
ception of the fact that the small gen- 
erating station at Midvale will prob- 
ably be changed to a substation. 


The generating plant of the new sys- 
tem, as well as the distribution, will 
be operated at sixty cycles. 

The generating equipment consists 
of three 60-cycle, three-phase, 7,000- 
kilowatt turbo-generators running at 
1,800 revolutions per minute; two 150- 
kilowatt, direct-current, 250-volt tur- 
bo-generators for exciters; nine 1,100- 
kilowatt oil-insulated water-cooled 
transformers for changing generator 
voltage to 7,625 volts, for use with 
star-connected grounded-neutral serv- 
ice, giving 13,200 volts transmission ; 
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one 20-kilowatt motor-generator set; 
three 55-kilowatt transformers, 2,300 
to 440 volts; one main switchboard, 
for controlling above apparatus and 
outgoing lines. 

The contract for all the electrical 
machinery including turbo-generators, 
rotaries, transformers, and auxiliary 
apparatus was awarded to the West- 
inghouse Electric & Manufacturing 
Company. 

; — eneo 
Equipment for New Battleships Goes 
to Diehl Manufacturing Company. 

WasHıinGron, D. C.—Beekman Win- 
throp, acting Secretary of the Navy, 
has awarded to the Diehl Manufactur- 
ing Company, of Elizabethport, N. J., 
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a contract to construct for the new 
battleships New York and Tezas elec- 
trical turret-operating equipment for 
the sum of $77,500. There were but 
two bids for the work, the other being 
that of the General Electric Company, 
at $82,524. 

For a number of years the Bureau 
of Ordnance of the Navy Department 
found it impossible to obtain any com- 
petition in the manufacture and sup- 
ply of ordnance electrical appurte- 
nances. Three or four years ago the 
Diehl Manufacturing Company en- 
tered the field, and is now a competitor 
for this class of work. It was the de- 
sire of the Bureau of Ordnance, if pos- 
sible, that part of the present contract 
should be awarded to the General 
Electric Company, but as the Depart- 
ment has ruled that the whole award 
shall go to the lowest bidder, the Diehl 
concern, the General Electric Com- 
pany will now for a period of at least 
a year be without work for the Bureau 
of Ordnance. 

The Bureau desired, if possible, to 
keep in with the General Electric Com- 
pany’s plant and men so that if ord- 
nance work at present unprovided for 
in regular appropriations should sud- 
denly appear to be necessary, the Bu- 
reau would know that the General 
Electric Company was not tied up 
with commercial contracts which 
would prevent it from handling Navy 
Department ordnance work. 

The work now awarded to the Diehl 
concern for the New York and the 
Teras is some of the most important 
work on the battleships, with the pos- 
sible exception of the big guns and 
motive power. It consists of, for each 


battleship: 


Ten upper-hoist turret equipments at $14,935.00 
Ten lower-hoist motors and brakes at 7,482.00 
Ten elevating equipments at ........ 9,040.00 
Ten rammer equipments at ........... 9,293.00 


The totals amounted to $81,300, for 
the two ships, but the Diehl Company 
agreed to do it all for $77,500. The 
equipment for the New York is to go 
to the New York Navy Yard and for 
the Texas is to go to the Newport News 
Shipbuilding & Dry Dock Company, 
where the ships are being built. 

The Diehl Company’s first contract 
for turret ordnance electrical equip- 
ment was for the ships of the type of 
the Dreadnaught Delaware. It also ob- 
tained a similar contract for the battle- 
ship Arkansas. The General Electric 
Company obtained this class of work 
for the new battleships Florida and 
Utah. W. B. 
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COMMISSION NEWS FROM NEW YORK. 


(Special Correspondence.) 


From recent developments it is evident that preparations are 
being made by the Public Service Commission, First District, for 
the rejection of subway bids amounting to more than $23,000,000 
and to readvertise for the building of vital Broadway sections of 
the new subway route. Official announcement was made setting 
November 24 as the date for the public hearings “upon the pro- 
posed terms and conditions for the construction of sections 1, 2, 2A, 
3 and 4 of the Lexington Avenue Rapid Transit Railroad.” In May, 
1910, public hearings were held on the same question, and in Oc- 
tober, 1910, many large contractors submitted bids for the work. 
The sections discussed on November 24 extend under Broadway 
from Vesey Street to Fourteenth Street, and also from Vesey Street 
to the Battery, running under Greenwich and Church Streets, and 
are regarded as the most vital territories in the future rapid-transit 
development of the city. 

The Public Service Commission, Second District, has prescribed 
a uniform system of accounts for telephone corporations in the 
State of New York. A public hearing was held on October 4, at 
which time representatives of the telephone companies were given 
an opportunity to be heard upon this subject. The tentative scheme 
of accounts issued in July, upon which the hearing was held, has 
been modified in a few minor particulars and as revised is now 
made the subject of an order by the Commission to become effective 
on January 1, 1912. Copies of the order will be served upon all 
telephone corporations subject to the Commission’s jurisdiction as 
soon as the pamphlet can be had from the State printers. 

The Public Service Commission, Second District, has served 
upon the Buffalo General Electric Company and the Cataract Power 
& Conduit Company the complaint of the Mayor of the City of Buf- 


falo asking for an investigation regarding the prices charged the 


city of Buffalo for electricity used for the purpose of light, heat and 
power. The complaint alleges that the prices charged by the two 
companies are unjust and unreasonable and asks that the Com- 
mission fix a maximum price to be charged. The companies have 
been required to answer the complaint within twenty days. 

On Monday at Albany the Commission heard the petition of the 
Wayne County Gas & Electric Company for construction and exer- 
cise of franchises in the town of Manchester and the village of 
Newark, and the complaint of the Reasonable Fare Association 
against the Schenectady Railway Company as to rates of fare be- 
tween Schenectady and stations between Lathams and Niskuna and 
between Troy and said stations on the Schenectady-Troy line. On 
Tuesday at Albany the application of the Red Hook Light & Power 
Company which seeks to exercise franchises granted to it by the 
city of Hudson was heard. On Wednesday at New York the Com- 
mission heard the complaint of the Municipal authorities of the 
town of Eastchester against the Westchester Electric Railroad Com- 
pany as to lack of waiting room at Waverly Square and condition 
of passenger car operation between Tuckahoe station and Waverly 
Square; the complaint of Charles Berger against the New York 
Telephone Company as to the refusal to allow credit for unused 
Messages under “minimum” contract; and the complaint of pur- 
chasers of gas in Rockville Center and other places against the 
Nassau and Suffolk Lighting Company as to the price charged for 
gas. On Thursday at Albany the Commission held a hearing upon 
the complaint of the city officials of Oneida against the New York 
Central & Hudson River Railroad Company as to the blocking of 
street crossings and highways in that city; and upon the matter 
of requiring all electrical, municipal, telephone, telegraph, railroad 
and street railroad corporations to stencil and number their poles 
and structures for carrying overhead wires. 


INTERSTATE COMMERCE COMMISSION NEWS. 


(Special Correspondence.) 

A complaint has been filed with the Interstate Commerce Com- 
mission by Kansas City against the Kansas City Viaduct & Terminal 
Company, Metropolitan Street Railway Company and the Kansas 
City Western Railway Company. It is alleged that the Metropolitan 
Street Railway Company is engaged in the transportation of pas- 
Bengers between Kansas City, Mo., and Kansas City, Kans., as does 
the Kansas City Viaduct & Terminal Railway, commonly known as 
the Bridge Company. The Kansas City Western, or what is com- 
monly known as the Leavenworth Line, is also engaged in like 
business. 

The Bridge Company owns a bridge running over the Kaw 
River on which it operates a double line of electric street railway 
cars, connecting at each end with the lines of the street railway 
company from which it exacts a toll of one cent per passenger, the 
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aggregate number of passengers reaching six million passengers per 
annum. The Leavenworth Line for about four years prior to Au- 
gust 1, 1911, transported annually about one-half million passengers 
over the Bridge, for all of whom they paid the toll of one cent per 


passenger. 
Since that date, and owing to some dispute as to monetary ar- 


rangements due for past services, the Leavenworth Line has been 
excluded from the use of the Bridge; this is also true as to the 
Indiana-Minnesota cars, causing both lines to use another transfer, 
causing delay and inconvenience to their passengers. They ask for 
an order establishing a joint through route via the bridge, and to 
afford reasonable facilities for the receipt, forwarding and delivery 
of passengers, and to cease from excluding cars of defendants from 
tbe use of the bridge. 


LIGHTING AND POWER. 
(Special Correspondence.) 

FREEMAN, S. D.—A co-operative company is proposed to in- 
stall an electric light plant. C. 

GRAYETTE, ARK.—This city is soon to begin the construc- 
tion of an electric light plant. 

BRAINERD, MINN.—The Water and Light Board will extend 
electric lights to the Mill district. C. 

CLARA CITY, MINN.—H. Schmidt, of Dawson, Minn., has 
asked for an electric light franchise. 

McKITTRICK, CAL.— The Kern River Oil Company is install- 
ing new electric pumping machinery. A. 

CHATHAM, VA.—An electric light franchise has been granted 
to F. L. W. Brayant, of Thomasville, N. C. 

NEW ORLEANS, LA.—The El Salto Power Company has been 
incorporated with a capital stock of $300,000. 

STORY CITY, IOWA.—The Commercial Club has arranged for 
installing sixteen electroliers on Broad Street. C. 

ST. LOUIS, MO.—The National Light & Power Company has 
been incorporated with a capital stock of $2,000. 

PLANADA, CAL.—The San Joaquin Light & Power Company 
will install an electric-lighting system at Planada. A. 

ST. LOUIS, MO.—The Light & Development Company has in- 
creased its capital stock from $100,000 to $200,000. 

CENTRALIA, WASH.—The Centralia Light & Traction Com- 
pany has commenced the erection of a new power plant. A. 

MURFREESBORO, ARK.—E. L. Timmons, of Shawnee, Okla., 
is considering the establishment of an electric light plant. 

ANETA, N. D.—A franchise has been granted to the Aneta 
Light & Power Company to establish an electric light plant. 

MINOT, N. D.—The City Commissioners let the contract to 
the Consumers Power Company, to furnish the city with light. C. 

HAMLIN, TEX.—The Hamlin Electric Light, Heat & Power 
Company has been incorporated with a capital stock of $10,000. 

WALLACE, IDAHO.—The Iron Mountain mine, near Wallace, 
plans for the erection of an electric power plant to cost $100,000. 

MAZEPPA, MINN.—The Council is considering installing a 
steam or gasoline engine as an auxiliary for the local electric light 
plant. C. 

FOLEY, MINN.—The Battery Company, Milwaukee, was granted 
a franchise for an electric light plant. Otto Jensen is local man- 
ager. C. 

MINNEAPOLIS, MINN.—The City Clerk will call for bids for 
the installation of ornamental light posts in the Bridge Square 
district. C. 

LAWNDALE, CAL.—The Southern California Edison Company 
is installing an electric lighting system at Lawndale, near Los 
Angeles. A. 

IDAHO SPRINGS, COLO.—The Dorrit mine is said to be plan- 
ning for the erection ‘of an electric power plant. F. L. Patrick is 
manager. A. 

POMONA, CAL.—Property owners of this town are planning 
to install a street lighting system on certain of the principal 
streets. 

GLENDALE, CAL.—The Board of Trustees has ordered the in- 
stallation of a street lighting system for the principal aireets of 
this town. 

CASTLEROCK, WASH.—The city has leased the deer light- 
ing plant of the Castlerock Electric Company, and will operate it 
as a municipal plant. A. 


—_—_ e —_ = 


1104 . ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


WOODVILLE, ORE.—The Rogue River Electric Company has 
been given the contract for installing an electric lighting plant in 
this town. - 


PILOT MOUND, IOWA.—The Twogood Construction Company 
was granted a franchise to establish and maintain a light and 
power plant. . : 

PLUMMER, MINN.—The Battery Company of Milwaukee seeks 
a franchise to put an electric light plant, using the water power on 
Clearwater River. . 

HAILEY, IDAHO.—The Kirkpatric Brothers have plans under 
way for installing a power plant on Silver Creek to furnish light 
and power to Picabe. 


ENFIELD, N. C.—This town will receive proposals until De- 
cember 6, for the purchase of $10,000 six-per-cent twenty-year elec- 
tric light system bonds. 

WILLOWS, CAL.—The Sacramento Valley Power Company 
announces that it has bought the People’s Power Company and is 
to come into Glenn County. ' 


SUTTER CREEK, CAL.—The Pacific Gas & Electric Company 
is building a transmission line from its substation to the Pound- 
stone mine, east of the city. . 


MAYNARD, JOWA.—At a special election held for the purpose 
of voting bonds for $5,000 for the construction of an electric light 
plan, the proposition carried. C. 

GOLDENDALE, WASH.—The Pacific Light & Power Company 
has completed a five-mile extension of the line and Centerville is 
now supplied with electric lights. , 

BEDFORD, IOWA.—Electroliers will be placed on Main Street, 
Court Avenue, and Court Square. Twenty-four electroliers with 
five lights each have been purchased. C 

RENO, NEV.—The Nevada Valleys Power Company has been 


incorporated for $2,500,000 by Milton Hamilton and F. J. Early of 
Oakland, Cal., and their associates. 


PINE CITY, MINN.—The Eastern Minnesota Power Company 
is extending power wires to Brahm, Grassbon, Mora, North Branch, 
Harris, Princeton, Grandy and Isanti. 3 

EAGLE LAKE, MINN.—The Consumers’ Power Company will 
make a proposition to furnish power and light to this village, ex- 
tending cables from the dam at Rapidam. 3 

GEORGETOWN, TEX.—The city is spending $50,000 in the 
betterment of the water and light plant. An increased water sup- 
ply has been developed by sinking a well. , 

WINNER, S. D.—B. H. Martin of Dallas has asked for a twen- 
ty-year franchise for an electric light plant. The proposition was 
referred to a committee for consideration. 

LINDSAY, CAL—The Street Committee is making arrange- 
ments with the Mt. Whitney Light & Power Company for the in- 
stallation of a new street lighting system. A. 

PORTLAND, ORE.—The Ladd Estate Company will install an 
ornamental cluster lighting system on the new concrete viaduct to 
be constructed in the Eastmoreland District. A. 

PORT TOWNSEND, WASH.—The Olympic Power Company 
has been granted a franchise for a transmission line from its 
power plant in Clallam County to this city. 

COLUMBUS JUNCTION, 1OWA.—Proposition to grant a fran- 
chise to E. N. Miller to build an electric light and heating plant 
will be submitted to the voters on November 28. : 

DALLAS, TEX.—The Hancock Electric Company has been 
formed here with a capital stock of $6,000. The incorporators are 
W. L. Hancock, Abe Hyman and J. B. Adoue, Jr. i 

GRIMES, CAL.—The Pacific Gas & Electric Company will in- 
gtall an electric lighting system at Grimes. The company will 
construct a transmission line to the city from Meridan. 

TULARE, CAL.—The Tulare County Power Company has been 
granted an electric light and power franchise in Tulare County, 
by the Board of Supervisors, for a consideration of $100. A. 

MILWAUKEE, WI1S.—The Council Street Lights Committee 
has decided to purchase the equipment for a municipal lighting 
plant before commencing the erection of the building. ; 

RED BLUFF, CAL.—The Sacramento Valley Power Company 
has commenced the construction of a line from the Cofer district 
to Jelly’s Ferry, to furnish power for dredging operation. A. 

CLARA CITY, MINN.—H. Schmidt of the Peterson-Retum 
Electric Lighting & Battery System, of Dawson, Minn., has asked 
for a franchise to install an electric light and power plant. C. 

HUMBOLDT, IOWA.—The Northern Power Company will rush 
work on its power building, which will be of steel, cement and 
stone, in order to utilize power from the new dam this winter. C. 

OROVILLE, CAL.—The present plant of the Oro Electric 
Company are to begin active construction work at Humbug early 
in the spring. The first work will be done on Yellow Creek. 

WHITE SALMON, WASH.—The Northwestern Electric Com- 
pany will build a power dam in the gorge of the narrows of White 
Salmon River. The dam will be of concrete and 175 feet high. C. 


MANCHESTER, 1IOWA.—Work on rebuilding the Hoag light 
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plant, which was destroyed by fire, will commence at once. Work 
will be completed and machinery installed about December 15. C. 


WOONSOCKET, S. D.—The Schuler Electric Company seeks a 
franchise for an electric light plant, which will be granted, and a 
plant is being installed. It will be completed about January 1. C. 


GROVELAND, CAL.—The Slap Jack mine will construct a pow- 
er line from the Gold Ship mining district to its properties. An 
electric hoist will be installed. Richard Pierce is superintendent. 


ANETA, N. D.—A franchise has been granted to the Aneta 
Light & Power Company, to erect a plant and to put up poles and 
string wires for the purpose of lighting the city with electricity. 

VALDEZ, ALASKA.—The Gold Bullion Mining Company con- 
templates the erection of an electric power plant, to serve the min- 
ing interests in this district William Bartholf is superintendent 


STOCKTON, CAL.—At an election, the citizens have approved 
of the installation of a municipal electrolier street-lighting system, 
with underground conduits. The work is estimated to cost $50.000. 


TROPICO, CAL.—E. S. Ayres, Los Angeles, Cal., has submit- 
ted a proposal to the Town Council for the installation of an elec- 
tric lighting system. The Council is said to be planning to accept 
the offer. : 

NEW BALTIMORE, PA.—An electric light plant has bee 
installed by Norman Tupper who is proprietor of the grist mill. 
Free service will be given to the city until the beginning of the 
year. 

ANDERSON, IND.—The Board of Public Works and the 
merchants are planning to install on all streets in the business 


section of the city a complete ornamental system of cluster 
lights. S. 


MORTON, MINN.—The Wherland Electric Company of Red- 
wood Falls, has been granted a franchise to furnish light at Frank- 
lin, and contemplates extending its lines to this city in the 
spring. . 

DIXIE, IDAHO.—The Idaho Realty, Power & Mines Company 
plans for the erection of an electric power plant at Dixie, with a 


distributing system to its mining properties. S. R. Gayton is 
manager. : 


TOWER, MINN.—The city is installing a dam for developing 
electric power for lighting, on Pike River. H. L. Bartlett & Com- 


pany, of Virginia, Minn., have the contract and the work is well 
under way. i f 


FRESNO, CAL.—The Pacific Light & Power Company has bee 
granted a franchise for a transmission line along the foothills of 
Fresno, Kern and Tulare Counties, and through the Tejon Pass to 
Los Angeles. 

DORRIS, CAL.—The Board of Town Trustees has awarded a 
contract to the Dorris Hardware Company for the construction of 


a waterworks`and supply system. Electric pumping machinery will 
be installed. A. 


TAFT, CAL:—The San Joaquin Light & Power Company nas 
signed contracts with the Maricopa Queen Oil Company, and the 


Eagle Creek Oil Company, for the installation of electric light and 
power on their leases. f 


SACRAMENTO, CAL.—The Sierra Electric Power Company 
has been incorporated by Charles Gross, J. E. Howes, E. A. Her- 
man, H. G. Breed and M. S. Hamilton of Oakland, Cal., with capi- 
tal stock of $3,000,000. 

VALLEJO, CAL.—The work of laying the foundation for the 
new power plant on Mare Island has been started. It is estimated 
that an expenditure of about $15,000 will be necessary for the 
completion of the work. 

WINNEMUCCA, NEV.—The County Commissioners have en- 
gaged Burns & McDonnell, engineers, Kansas City, to prepare esti- 


mates of cost of the installation of an electric lighting and water 
system at Winnemucca. A. 


MONTESANO, WASH.—The Montesano Light & Power Com- 
pany has commenced the erection of a new power plant near the 


city. The installation will comprise a Pelton-Francis turbine, and 
Westinghouse generator. À. 


NYSSA, ORE.—The Idaho-Oregon Power Company has been 
granted an electric light and power franchise at Nyssa. The com- 
pany plans for the construction of a transmission line from Boise 
to Weiser, Ida., via Nyssa. 


MODESTO, CAL.—The Western States Gas & Electric Com- 
pany is to build a power line from Stockton to Modesto in com- 
petition with the Sierra and San Francisco Power Company which 
recently entered Stockton. 


WONDER, NEV.—The Hydro Electric Company will build a 
power line from the Nevada Wonder Mining District, to its new 
substation at the Jack Pot mine. The Jack Pot mine will install 
electric hoisting machinery. A. 


COALINGA, CAL.—The Coalinga Water & Electric Company 
plans for the construction of a power line from the Good Luck 
district to the Pleasant Valley section, to supply electric power for 
pumping and irrigation work. A. 

BRYAN, TEX.—The new lighting system on Main Street has 
been completed and lights turned on. The system includes con- 
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crete poles fourteen feet in height, each being equipped with five 
seventy-two-candlepower tungsten lamps. 


BRAWLEY, CAL.—The Bernice Water Company, recently in- 
corporated with a capital of $450,000, has filed on 50,000 inches of 
water in the Alamo River, and plans for the erection of a hydro- 
electric power plant. W. H. Best is president. A. 


DORRIS, CAL.—The Siskiyou Electric Light & Power Com- 
pany has been granted a fifty-year electric lighting and power 
franchise at Dorris. The company has deposited a bond of $500 
to guarantee the fulfillment of the ordinance. A. 


WICKENBURG, ARIZ.—The Big Blue Mining Company plans 
for the installation of a hydroelectric power plant on the Hassa- 
yampa River. A transmission system will be constructed to serve 
other properties in the district. R. H. Browne is manager. A. 


ESCONDIDO, CAL.—The electric and gas installation depart- 
ment of the Escondido Utilities Company, has been acquired by 
Speer & Regan. The company will install all work from the prop- 
erty line, and the Utilities company will supply the service. A. 


YIERINGTON, NEV.—The municipal bond issue of $36,000 for 
the installation of a waterworks system at Yerington, has been 
purchased by the American Light & Water Company, Chicago. The 
company agrees to construct the system at a cost of $31,940. 


CORYDON, IOWA.—J. J. C. Bower, City Clerk, will receive bids 
until December 5 for reconstruction of the electric light plant, com- 
prising boilers, engine, generators and -electrical apparatus. The 
Iowa Engineering Company, of Clinton, is doing the engineering 
work. C: 


SAN FRANCISCO, CAL.—At a recent meeting of the stock- 
holders of the Great Western Power Company, the capitalization 
was increased from $25,000,000 to $27,500,000 in order to complete 
the deal by which this company takes over the City Electric 
Company. 


TUCSON, ARIZ.—The Great Western Power Company will soon 
commence active work on the construction of its proposed dam, 
and hydroelectric power plant in the Sabino Canyon. The work is 
estimated to cost $1,000,000, including a transmission system 
throughout the district. A 


THIEF RIVER FALLS, MINN.—The Northwestern Electric 
Equipment Company was awarded the contract for the total light- 
ing equipment of the new auxiliary electric lighting plant, includ- 
ing two 225-horsepower Diesel Crude Oil Engines, and two 150- 
kilowatt Triumph generators. C. 


DULUTH, MINN.—A favorable report has been made by C. E. 
McMillan on the waterpower situation in the Mesaba district and 
the Mesaba Range Power Company will install a plant which is 
of sufficient capacity to supply energy to the Mesaba Range towns 
and cities and several mines. 


LOS ANGELES, CAL.—The Pacific Light & Power Company 
has authorized a bond issue of $35,000,000. Of this amount $9,000,000 
will be set aside to guarantee the underlying bonds and the re- 
mainder will be used for construction of the Big Creek power proj- 
ect in the San Joaquin Valley. 


HONOLULU, T. H.—The Island Investment Company has 
awarded a large contract to the Hamm-Young Company for ma- 
chinery for a steam electric plant which the Island Investment Com- 
pany is building between Wailuku and Kahului on Maui, to supply 
these towns with light and power. 


OTTERBEIN, IND.—The Otterbein Light & Power Company 
has incorporated with a capital stock of $10,000. The company 
proposes to build, equip and operate a public service plant to fur- 
nish electric current for light, heat and power. The directors are 
R. H. Holt, Lewis Leaming and R. W. Pearce. S. 


HARLINGEN, TEX.—The City Council will soon begin the in- 


stallation of a waterworks plant and distributing system and an - 


electric light and power plant. Bonds for these proposed improve- 
ments have been issued. The work of construction will be superin- 
tended by the firm of Randall, Lovegrove and Wyman of Houston. 


VENICE. CAL.—The city plans fof the installation of an orna- 
mental street-lighting system with concrete posts. The city will 
manufacture the posts, which will be of special design, and will 
sell them to property owners at cost, estimated at $9.00 each. The 


city will furnish light free of direct charge. City-Engineer Lewis 
is in charge. A. 


POCAHONTAS, IOWA.—The Dwyer-Field Company, of St. Paul, 
was awarded the contract for the electric light plant construction 
at $11,800. The engine purchased is a seventy-horsepower De la 
Vergne oil engine. The building will be 30 by 34 feet, one story. 
The Oscar Claussen Engineering Company, St. Paul, is the engi- 
neering firm employed. C. 


GRANTS PASS, ORE.—M. J. Anderson, and associates, plan 
for the erection of a hydroelectric power plant on the South Fork 
of the Coquille River. A transmission and distributing system 
will be constructed to serve industrial interests throughout the 
district. The plant will have a capacity of 25,000 horsepower, and 
is estimated to cost $1,000,000. A. 


FRESNO, CAL.—The Pacific Light & Power Company, Los 
Angeles, has been granted a fifty-year electric pole line franchise 
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in certain sections of Fresno County, for a consideration of $100. 
The company plans for the construction of a transmission line to 
Los Angeles, from its proposed Big Cieek power plant in the Sierra 
Forest Reserve, near Shaver. A. 


MICHIGAN CITY, IND.—The Haskell & Barker Car Company, 
which has a large car-manufacturing plant here, has ordered from 
the General Electric Company one motor-generator set, ninety- 
seven induction motors, and a switchboard. This company is re- 
modelling its electrical equipment and changing from alternating- 
current to direct-current motor drive. 


RENO, NEV.—The Nevada Valley Power Company has been 
incorporated with a capital of $2,500,000 to build a 4,000-horsepower 
hydroelectric power plant on the Truckee River, near Reno, with a 
transmission system to surrounding territory. A. D. Ayers, H. D. 
Danforth and A. A. Smith, of Reno, and M. S. Hamilton and J. F. 
Early, of Oakland, Cal., are incorporators. À. 


POMONA, CAL.—The Southern California Edison Company will 
rebuild its street-lighting system at Pomona. The present incan- 
descent system will be changed to a tungsten circuit throughout 
the residential district. Twenty-six arc lamps will be installed in 
the business district, and a mercury-arc rectifier installed in the 
local substation to provide for the street arcs.. A. 


ATLANTA, GA.—The Appalachian Power Company, of which 
Louis B. Magid of Atlanta is president, is changing its name to the 
Appalachian Electric Power Company and now has engineers in- 
vestigating five properties in North Georgia to determine on plans 
for developments. The company will furnish electricity to Toccoa, 
Ga., and Walhalla, Seneca and Westminster, S. C. 


TUCSON, ARIZ.—The Federal Power & Water Company has 
filed notice with the County Recorder of the appropriation of 10,- 
000 cubic feet of water in the Sabino Canyon, and 5,000 cubic feet 
of water in the Bear Canyon. The company will install a hydro- 
electric power plant at the junction of the two canyons. A .trans- 
mission and distributing system will be constructed, and electric 
power delivered for commercial use. H. W. Roche is president. 

LOS ANGELES, CAL.—The Pacific Light & Power Corporation 
has filed notice with the County Clerk of the issuance of bonds for 
$35,000,000. Underlying bonds amounting to $9,000,000, and under- 
lying bonds of the Southern California Gas Company, controlled by 
the corporation, are taken up in the new issue, the balance to be 
used in improvements and extensions to the company’s distribut- 
ing system, and for the construction of the proposed hydroelectric 
power plant on Big Creek, San Joaquin Valley. A. 


WALLACE, IDAHO.—The Long Valley Light & Power Com- 
pany, incorporated with a capital of $100,000, plans for the erec- 
tion of a hydroelectric power plant on Van Wyck Falls, near Craw- 
ford, with a total generating capacity of 4,365 horsepower. A 
transmission and distibuting system will be constructed to supply 
Rosebury, Crawford Lardo, McCall, Van Wyck and Thunder City. 
The company also plans for the installation of waterworks systems, 
with electric pumping machinery. Walter C. Clark is president. 

DALLAS, TEX.—The Dallas Electric Light & Power Company 
will nearly double the capacity of its power plant here. The pres- 
ent capacity of the plant is 5,800 kilowatts. With the installation 
of additional machinery 5,000 kilowatts will be added. Power from 


this plant is used to operate the street railway system in Dallas, 


these properties being owned by the Stone & Webster Engineering 
Corporation of Boston. The same interests own the interurban 
line that runs between Dallas and Fort Worth and between Dallas 
and Sherman. It is stated that improvements to the local street 
railway system will be made. Recently a substation was erected 
near the Trinity River in the suburbs of Dallas by the Stone-Web- 
ster interests. D. 


BEAUMONT, TEX.—Interests identified with the Stone & Web- 
ster Engineering Corporation, of Boston, Mass., which have ac- 
quired the local electric power and light plant here, have just 
organized the Beaumont Electric Light & Power Company with a 
capital stock of $880,000. The incorporators are: C. W. Kellogg, 
of Dallas; Marshall M. Phinney, of Boston; E. J. Emerson, of 
Beaumont; L. C. Bradley, of Galveston; David Daly, Harry L. 
Harding and W. A. Stevens, of Houston. The new company, in 
addition to making extensive enlargements and improvements to 
the plant, will, it is reported, construct an electric railway between 
Beaumont and Port Arthur. The report as to the plans for the lat- 
ter project, however, lacks official confirmation. D. 


SUPERIOR, WIS.—The contract for the erection of the Su- 
perior power station of the Great Northern Power Company has 
been let to Emil Sadlachek of this city. Work on the new station 
will start at once. It will be finished in three months, but will 
not be ready for use until next summer owing to the large amount 
of heavy machinery which will be installed. It will have a ground 
area of sixty by forty feet, and will be fifty feet high. The right 
of way for the new transmission line from the Great Northern 
Power Company’s hydraulic power plant at the dam across the St. 
Louis River near Thomson has been secured. This line will run 
along the Wisconsin side of the St. Louis River, following the 
Northern Pacific Railroad out of. Superior to the old townsite of 
St. Louis, from where it will continue along the south side of the 
river to the power dam. Clearing work will be started this winter, 
but actual construction operations will not start until next spring. 
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ELECTRIC RAILWAYS. 
(Special Correspondence.) 


SANTA ANA, CAL.—The Pacific Electric Railway Company 
will soon commence the construction of a line from La Habra to 
Newport, by way of Fullerton, Anaheim, and Santa Ana. A. 


OAKLAND, CAL.—The Oakland, Antioch & Eastern Railway 
has executed a $5,000,000 mortgage in favor of the Union Trust 
Company, San Francisco, for the purpose of providing funds for 
new construction work. 


RICHMOND, IND.—A route from Connersville through Rich- 
mond and Liberty to Cincinnati has been selected by the officials 
of the Richmond & Eastern Indiana Traction Company, which pro- 
poses to build a heavy traffic line into Cincinnati. W. J. Jordon is 
secretary. S. 


} 

NOBLESVILLE, IND.—Wallace Campbell, of Anderson, has 
revived the project of building an interurban line to connect An- 
derson, Noblesville, Lebanon and Crawfordsville. Mr. Campbell 
is securing the extension of franchises and rights of way very 
readily which were granted three years ago. 


EVANSVILLE, IND.—Elections held November 6 in Hart and 
Boone Townships, Warrick County, to vote a subsidy tax in aid 
of the construction.of the Evansville and Booneville traction line 
were carried in both townships by large majorities. The survey 
of the lines has been completed and work on the road will com- 
mence soon. 


COSHOCTON, O.—This city, the largest town in Ohio that 
has been without a street railway up to the present time, will in 
the near future have a street car system five miles long. The 
work will be started in the spring. Frank A. McGowan, of Can- 
ton, is promoting the enterprise. The Edison-Beach storage bat- 
tery system will be used. H. 


CLEVELAND, O.—The recent election. resulted in the carry- 
ing of the proposed amendment of the Taylor grant under which 
the Cleveland Electric Railway is operating. The company has 
announced that it contemplates making the improvemenis called 
for in this amendment at an early date. New rolling stock and 
additional power will be necessary in order to care for the ex 
isting traffic. 


VANCOUVER, WASH.—Papers are being prepared for filing by 
the General Development Company for the incorporation of the 
Washington Trunk Railway, with a capital stock of $5,000,000. 
The subsidiary company is organized for the purpose of construct- 
ing an electric railway from Vancouver to North Yakima, and to 
Ellensburg. A line is also planned from Vancouver to Portland, 
Ore. 


RISING SUN, IND.—Chicago and New York capitalists are 
promoting a high-speed interurban line to connect this city with 
Aurora, a distance of nine miles. The plan is ultimately to ex- 
tend the line east from Aurora to Cincinnati and thence west 
from Rising Sun to Louisville. Raymond Zeitler, an experienced 
railroad promoter of Chicago, is on the ground to stay until the 
line is constructed. S. 


LAPORTE, IND.—The New York Air Line Railway Company 
has filed a mortgage in the city for $100,000 in favor of the Balti- 
more Trust Company. Engineers are completing the surveys 
preparatory to completion of the road. Officials of the road an- 
nounce that traffic arrangements have been made which will in- 
sure the running of the Northern Indiana cars from Goshen 
through to Laporte and Hammond. S. 


TERRE HAUTE, IND.—The City Council has directed the city 
attorney to bring suit against the Terre Haute, Indianapolis & 
Eastern Traction Company to enforce compliance with a recent 
ordinance requiring the installation of new fenders of the most im- 
proved type on all the city cars. The answer of the company that 
the fenders now in use were of the best type and the kind used 
in nearly all cities was deemed insufficient. S. 


NEW HAVEN, CONN.—The Shore Line Electric Railway Com- 
pany has completed its new line into New Haven from Guilford by 
way of Foxon and North Branford and will soon open it for traffic. 
The company will operate express cars on a fast schedule between 
New Haven, using the tracks of the Connecticut company within 
tbe city, and the Connecticut River towns via this route, and its 
line between Guilford and Stony Creek, connecting with the Con- 
necticut company’s Branford line, will be operated as a branch 


DURANGO, MEX.—Negotiations for the sale of the local street 
railway system to a syndicate of Americans, represented by T. W. 
Ward of Kansas City, Mo., have been in progress for some time. 
The present owners are Mexicans. The system extends to all 
parts of the city and upon the principal business and residence 
streets. It is planned by the prospective American purchasers to 
convert the lines into electric traction and construct important 
extensions. The city has a population of about 50,000 and is an 
industrial center of importance. D. 


SAN ANTONIO, TEX. 
the Stone & Webster Engineering Si of Boston, Mass., 
have been investigating the siiuation in San Antonio and between 
this city and Austin with the view to constructing an interurban 
electric railway between the two cities. The distance is eighty- 
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One miles. There are several prosperous towns of considerable 
size on the route, among them being San Marcos, New Braunfels, 
Kyle, Buda, Hunter and Manchaca. The country is thickly popu- 
lated and it is stated that the territory affords an inviting field 
for interurban-railway operations. It is reported that the same 
interests are also negotiating for the purchase of the electric 
street railway systems in San Antonio and Austin. 


PACHUCA, MEX.—The Pachuca Railway Company which is 
constructing an electric railway from this city to the Real del 
Monte mining district will soon have the line finished. It will 
be about twelve miles long and in some respects is an interesting 
and unique piece of engineering work, owing to the rough char- 
acter of the country. The company has adopted plans for exten- 
sive enlargement of its hydroelectric plant and service. It is 
already furnishing 1,500 horsepower for mines and industries, and 
this is to be brought up to about 7,500 horsepower. It has ap- 
plied for concessions from the Government for the construction of 
three large dams which will afford a water-storage capacity suffi- 
cient to generate the additional power that is required. Transmis- 
sion lines will be constructed to the different mines and outlying 
industrial plants. The headquarters of the company are at Tepeji 
del Rio, in the Tula district of this state. It is expected that the 
introduction of cheap electric power into the mining camps will 
greatly stimulate development operations of the mines. D. 


TELEPHONE AND TELEGRAPH. 
(Spectal Correspondence. ) 


BELFIELD, N. D.—The Belfield & Northwestern Telephone 
Company has been granted a franchise. 


FREMONT, NEB.—-The Nebraska Telephone Company will 
erect a telephone building to cost $60,000. C. 


GENTRY, ARK.—The Mt. Zion Mutual Telephono Company 
has been granted a ten-year franchise here. 

CARLTON, ORE.—The Carlton Mutual Telephone Company has 
been granted a ten-year franchise in Carlton. 


DULUTH, MINN.—The Board of Fire Commissioners have 
asked for the installation of a new alarm system. C. 


FLORESVILLE, TEX.—A. J. Moore has let the contract for 
the erection of a telephone exchange here for the Eureka Telephone 
Company. 

CLEAR LAKE, IOWA.—The telephone company has reincor- 
porated and has raised the amount of its capital stock from $10,000 
to $40,000. C. 


MASON CITY, IOWA.—The Clear Lake Telephone Company 
has reincorporated and has raised the amount of its capital stock 
from $10,000 to $40,000. 


ARCATA, CAL.—J. H. Blake, proprietor of the Independent 
Telephone line, is preparing to extend this line to the mouth of Mad 
River for the benefit of the ranchers along the way. 


BAKERSFIELD, CAL.—The Delano-Linn Valley Telephone 
Company, recently organized, will install a telephone system from 
Delano to Linn Valley. Benjamin Thomas is president. ; 


WATERLOO, IOWA.—The Corn Belt Telephone Company has 
let the contract to James Maine & Sons for a central exchange 


Office, with alterations to the present building and a new steam 
heating plant. C. 


ELKHART, TEX.—The Farmers Union Telephone Company 
has been formed here for the purpose of installing a local exchange 
and constructing lines to a number of towns in this section. Ben 
G. Parker is president. D. 


CONCORD, CAL.—The Mt. Diablo Telephone Company has been 
incorporated by H. C. Wetmore of Concord, Joseph F. Frank and 
Charles Gordon of Clayton. The line will be run through Concord 
to the Ygnacio Valley and Clayton. 


PASADENA, CAL.—The Pacific Telephone & Telegraph Com: 
pany is planning extensive improvements to the system in Pasa- 
dena and will erect a two-story, fireproof office building if the City 
Council grants the desired franchise. 


ASTORIA, ORE.—The Centennial Telephone Company, recently 
organized, has been granted a franchise to install a telephone sys- 
tem from Astoria to the Nehalem Valley. Contract for labor is 
said to have been awarded to Damon Stinson. 


EL CENTRO, CAL.—The Imperial Valley Telephone Company 
plans for the erection of a new central station at El Centro. The 
company has recently inaugurated twenty-four hour service throughb- 
out the valley towns. J. F. Bezdecheck is manager. 


PORT LAVACA, TEX.—The Port Lavaca Telephone Company 
is reconstructing its system in this place. Besides rebuilding the 
lines it is installing new switchboards. The company also oper- 
ates long-distance lines to many towns in Calhoun and Victoria 
Counties. This system will be extended and improved. D. 


RED BLUFF, CAL.—The Pacific Telephone & Telegraph Com- 
pany is building a new line from Red Bluff to Paskenta, via Low- 
rey. The company has acquired the private telephone system ex- 
tending from Red Bluff to Rawson Switch, on the Southern Pa- 


cific Railroad. The line will be improved, and extended to neigh- 
boring districts. 


November 25, 1911 


ELECTRICAL SECURITIES. 


Harris, Forbes & Company, of New York, N. W. Harris & 
Company, of Boston, and Harris Trust and Savings Bank, of Chi- 
cago, have purchased, and are offering to investors, $10,446,000 
Montreal Tramways Company first and refunding mortgage five 
per cent. bonds. The proceeds will provide the company with 
funds in connection with the purchase of the property of the 
Montreal Street Railway Company and retirement of part of the 
latter company’s bonds. 


Stockholders of the Detroit Edison Company, at a special 
meeting, ratified the proposal to increase the capital stock of the 
company from $9,000,000 to $15,000,000. Of the $9,000,000 stock, 
$6,000,000 is outstanding and $3,000,000 is reserved against a like 
amount of outstanding convertible debenture bonds. It is pro- 
posed to issue at an early date $1,500,000 of the new stock. 


There has been placed on the regular list in the Philadelphia 
Stock Exchange $37,678,500 additional capital stoc« of the Amer- 
ican Telephone & Telegraph Company, issued as follows: $178,- 
500 in exchange for $226,000 convertible bonds of the company, 
cancelled, and $37,500,000 being part of $55,086,500 offered in cir- 
cular letter, dated June 30, 1911, to stockholders. This makes the 
total amount of capital stock of the American Telephone & Tele- 
graph Company listed at this date $313,788,100 and reduces the 
amount of convertible bonds of the company outstanding $21,- 
648,000. 

DIVIDENDS. 

American Railways Company: regular quarterly dividend of 
one and one-half per cent, payable December 15, to stock of rec- 
ord November 30. 

Chicago Elevated Railways; a quarterly dividend of one and 
one-half per cent on the preferred participation shares, payable 
December 1 to stock of record November 25. 

Cities Service Company; regular monthly dividends of one- 
half of one per cent on the preferred and one-quarter of one per 
cent on the common stock, payable December 1, to stock of rec- 
ord November 20. l 

General Electric Company; regular quarterly dividend of two 
per cent, payable January 15 to stock of record December 2. 

Norfolk Railway & Light Company; declared a regular semi- 
annual dividend of two and one-half per cent, payable December 
8 to stock of record November 30. 


Philadelphia Electric Company; regular quarterly dividend of 
one and one-half per cent, payable December 15 to stock of record 
November 21. 

Rochester Railway & Light Company; quarterly preferred div- 
idend of one and one-quarter per cent, payable December 1 to 
stock of record November 23. 


CLOSING BID PRICES FOR ELECTRICAL SECURITIES IN THE LEADING EX- 
CHANGES AS COMPARED WITH THE PREVIOUS WEEK. 


NEW YORK. 

Nov. 20. Nov. 13. 
Allis-Chalmers common ...........ccccecccccccccesccencvcees 3 3 
Allis-Chalmers preferred ..........ccceccccccccccececaccceees 14% 12 
Amalgamated Copper ....essessesesesess. coureverecesesee 61% 59% 
American Tel. & Cable .......... cece eee cceeeeeess eea *74 $74 
American Tel. & Tel. cose jdt lake ge todd ies Oh Wa ee who ia ape ca go snes 138% 140% 
Brooklyn Rapid Transit .........cccccccccccccecessteuccces 17% 78 
General sMlCCtie: ico coe sina) eras a Sede oa EE AEREE 154 153% 
Interborough-Metropolitan common ..........ce+eecceeecceee 15% 14 
Interborough-Metropolitan preferred . wc. ceeecceceeeceees 47% 44% 
Kings County Electric .......ccccccccccccteecccerccccesteces 129 129 
Mackay Companies (Postal Telegraph and Cables) common 83 84 
Mackay Companies (Postal Telegraph and Cables) preferred 72% 13 
Manhattan Elevated ......... 0. ccccuccccecccccececeteeetucs 134 135 
New York & New Jersey Telephone...........cecesececceees 103 103 
Pacifc Tel, & Tel genie ect acne aie ota bd acute ate wa 471% 48 
U. S. Steel common 


Bees tae hee sth ee A a pe ta 17% 78% 
estinghouse COMMON .........cecc cece ect e ree eeseeteeeeeees 65% 
Westinghouse preferred 1.1.11. oc IIIN IILL *114 114 


*Last price quoted. 


BOSTON. 
Nov. 20. Nov. 13, 
American Tel. & Tel, oo... cc ccc c cece ccc c cece cece eeeeeasees 138% 140 
Edison Elec. ING ating 2-5:ecorised caw daowhan teed Se tases ... 290 288 
General Electrie jo ac yc at cules y's esk aes ns Pade ene E Say ee 154 153% 
lassachusetts Electric COMMON .........eesceceeeeeeeseeeee 21% 21% 
Massachusetts Electric preferred | hice oe seis ewe Psa eens ee 94 93% 
New England Telephone ..........cccccecceceeeteeeeuneeeees 149 147 
PHILADELPHIA 
Nov. 20. Nov. 13. 
American Railways ........sssoroesesreesrsrersrrerereeesss 46% 44% 
Electric Company of America .......ccecceeeceeceeeeeeeeees 11% 11% 
Electric Storage Battery cOMMON ........c cece eee eeeeeees 534 53% 
Electric Storage Battery preferred ........ ccc cee cere w ee eeee 53% 53% 
Philadelphia Electric ....... cc cccacc cece cee neetneeseeeeeeees 16% 
Philadelphia Rapid Transit ...........cceceeeee cence neeeenes 23% 23% 
Philadelphia Traction .........ccccceccccecceeereeeeseceeees 84 84% 
Union Traction ee pocannan EE TATA ETCEN 513 52% 
CHICAGO. Nov. 20. Nov. 13 
Chicago Elevated Railways, COMMON ........ecseeeeeeerees 28% 28% 
Chicago Elevated Railways, preferred. .........essosseseses 94% 93 
Chicago Railways, SerieS 1 co.cc cece eee e eee eee tence et eeeees 95 95 
Chicago Railways, Series 2 ......cecc cece cece eee eesenesees 321% 33 
Chicago Subway .............6. Bar a EIS fen, tase E te 3% 
Chicago TOlGPNONG: 6 rcccg seco. c aacod deena tin ETIEN Aaaa 123 122% 
Commonwealth Edison ........cccccee erect eee ee eeeeeneees 134% 132 
National Carbon common ........cccccecccceccceeeuceeceeaes 102% 104 
National Carbon preferred .......ccceceeccecceceeeeeeeeeeeee 118 118 
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PERSONAL MENTION. 


EDWARD J. NALLY, first vice-president and general manager 
of the Postal Telegraph-Cable Company, is now in San Francisco. 


H. L. WALTHERS, formerly manager of the Yreka Railroad, is 
now manager of the Siskiyou Electric Power & Light Company and 
its subsidiaries. 


MORGAN JONES, assistant superintendent of transportation 
for the Indiana Union Traction Company, has been promoted to 
the division superintendency of the Indianapolis, Logansport and 
Peru division, with headquarters at Tipton, Ind, 


CHARLES A. OSBORN, JR., district traffic chief of the Iowa 
Telephone Company, at Dubuque, Iowa, has formally announced 
his engagement to Miss Kathryn Louise Newton, of Lamont, Iowa. 
The wedding will take place early in January, after which the 
couple will reside in Dubuque. 


J. F. STEVENS, president of the Keystone Electrical Instru- 
ment Company, of Philadelphia, Pa., has resigned, at the same 
time selling his interest in the firm. Mr. Stevens will devote his 
time in the future to consulting electrical engineering work, and 
has opened an office in the Hale Building, Philadelphia. 


THEODORE N. VAIL, president of the American Telephone & 
Telegraph Company, and Charles S. Gleed, president of the Mis- 
souri-Kansas Telephone Company, are stopping at Los Angeles, 
Cal. It is reported that Mr. Vail’s visit is in connection with a 
consolidation of the two telephone companies at Los Angeles. 


JENS BACHE WIIG, who has had charge of the alternating- 
current generator and rotary-converter design of the Westinghouse . 
Electric & Manufacturing Company, has been appointed professor 
of electrical engineering at the Norwegian Technical University, 
Trondhjem, Norway. Mr. Wiig’s appointment takes effect January 
1, 1912. 


FREDERICK B. EAVES has accepted a position on the com- 
mercial staff of the Bryant Electric Company, of Bridgeport, Conn. 
Mr. Eaves has had valuable experience with Stone & Webster and 
the Boston Edison Company and more recently with E. R. Ham, 
of Worcester, Mass., and in the work which has been allotted to 
him of representing his new principal in New England and New 
York State his efforts should show gratifying results. 


GLENN C. WEBSTER, manager of the engineering department 
of the National Electric Lamp Association, Cleveland, started Fri- 
day, November 17, on an extended western trip. On Friday after- 
noon he gave an address on the value of co-operation in modern 
business enterprises at the banquet at the National] Cloak and Skirt 
Manufacturers’ Association, at Toledo. He is now on his way 
to Los Angeles, where he will have general oversight of the Nation- 
al Electric Lamp Association’s exhibit at the Electrical Exposition. 
Mr. Webster expects to make a study of industria] conditions in 


San Francisco and other coast cities, returning to Cleveland late 
in December. 


PHILIP S. DODD, director of publicity of the National Elec- 
tric Lamp Association, has just returned from an extended trip to 
the Pacific Coast, made in behalf of the Commercial Section of the 
National Electric Light Association. Mr. Dodd is secretary of the 
Commercial Section, and has met with a most enthusiastic response 
all through the western country in working out a comprehensive 
plan for handling the work of the various committees. The trip 
has been made with the particular idea in mind of meeting the ne- 
cessities of the commercial man’s problems in every section of the 
country. Mr. Dodd left Chicago on October 12, and visited in turn 
Denver, Salt Lake City, Reno, San Francisco, Portland and Seattle, 
returning through San Francisco, Reno, Denver, Minneapolis and 
Chicago. Following the Jovian convention at Denver, Mr. Dodd 
was appointed National Statesman of that order. In Seattle, 
in conjunction with H. M. Winters, the energetic manager 
of the sales department of the Seattle Electric Company, a lunch 
club was formed to effect a co-operation of the electrical interests 
of the city, to devise ways and means for assisting the local com- 
mittee in the entertainment of the delegates to the Seattle Conven- 
tion of the National Electric Light Association, to promote the 
work of the Commercial Section in that part of the country, and to 
work toward the introduction of a co-operative electrical page simi- 
lar to that conducted by the electrical interests in other parts of the 
country. At San Francisco, Mr. Dodd was given a complimentary 
luncheon by John F. Britton, T. E. Bibbins, and E, B. Strong. On 
this occasion Mr. Dodd described the work of the Commercial Sec- 
tion. He referred incidentally to the value of co-operative effort 
in various sections of the country and emphasized the very satis- 
factory results which had followed the introduction of the “Co-op- 
erative Electrical Page” in other cities. Mr. Britton and Mr. Bib- 
bins warmly indorsed Mr. Dodd’s suggestions, and promised their 
support. Mr. Britton spoke very forcibly respecting the ‘great value 
of the spirit of co-operation and fraternity among the electrical con- 
tractors and the central-station. A lunch club was also formed at 
San Francisco to carry on a work similar to that indicated in the 
case of Seattle. Mr. Dodd will stay for a short time in Cleveland, 
and will then go to New York to organize the central bureau of the 
Commercial Section, and on December 1 will open an office at 29 
West Thirty-nineth Street, where the work will be carried on in 
close connection with the office of Secretary Martin. 
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OBITUARY. 


STEPHEN LINDECK, an official of the physico-technical gov- 
ernment institution at Charlottenburg, Germany, died on October 
21. He was also editor of the Zeitschrift fur Instrumentenkunde. 
He has been connected with the Reichsanstalt since its founding 
in 1887, and had charge of the testing of electrical instruments. 
He did much valuable work in connection with electrical standards, 
especially in the measurement of resistance and electromotive force. 


GEORGE W. HEBARD, acting vice-president of the Westing- 
house Electric & Manufacturing Company, died at his home in 
New York City on Friday, November 17. Mr. Hebard was born 
in Barre Center, Olean County, 
New York, in 1845, and was sixty- 
five years of age. He had been in 
poor health for some time previous 
to his death. Besides his active 
participation in his chosen pro- 
fession, Mr. Hebard was also very 
active in social, religious and phil- 
anthropic work in New York. He 
was a member of the Tompkins 
Avenue Congregational Church; 
having been superintendent of the 
Sunday School for some time. He 
was a man of genial disposition, 
keen judgment and a business man 
with a wonderful grasp of affairs. 
He was a member of the Union 
League, the Lawyers’, Engineers’ 
and several other clubs. Mr. He- 
bard leaves, residing in New York, 
a wife and two children, Charles 
R., engaged in the cotton business; 
Arthur, engaged in the ammuni- 
tion business, in which his father 
was engaged prior to entering the 
electrical: profession. Mr. Hebard was sole executor of the Mar- 
cellus Hartley estate, which owned the Union Metallic Cartridge 
Company and the Remington Arms Company, all which he settled 
in a most satisfactory manner to all concerned. The death of 
Mr. Hebard has removed from the electrical profession one of 
the pioneers of this industry. He was identified with the early 
history of the manufacture of electrical apparatus, becoming pres- 
ident of the United States Electric Lighting Company of Newark 
in 1882, and had associated with him, as directors, Marcellus 
Hartley, Anson Phelps Stokes, Charles R. Flint, Henry B. Hyde, 
Charles F. Brooker, Leonard E. Curtis and other well known 
men. Mr. Hebard was connected with the early history of the 
generation and ‘distribution of electric lighting in New York City 
as a director and stockholder of the United States Illuminating 
Company. In this position he had to do with the equipment of 
the Weston lighting system on Brooklyn Bridge, parts of which 
are still in service. Later, as president of the United Electric 
Light & Power Company, he was closely affiliated with the in- 
troduction of the Westinghouse alternating-current system in New 
York City by means of the overhead system. He was later active 
in the change of the distribution system from the overhead to 
underground. The improvement of the system of distribution 
from the standpoint of the manufacturers of the current was also 
one of his most successful labors. At the time the United States 
Company was taken over’ by the Westinghouse Company, Mr. 
Hebard was president of the United Company, and in the reor- 
ganization was made vice-president of the Westinghouse Company, 
and, in 1888, when this company took over the Sawyer-Man Com- 
pany, Mr. Hebard was given charge of the newly acquired or- 
ganization. The funeral took place from Tompkins Avenue 
Church, Brooklyn, Monday, November 20. 


GEORGE W. HEBARD. 


PROPOSALS. 


WIRING.—The office of the Supervising Architect, Washing- 
ton, D. C., will receive bids until December 19, for installing heat- 
ing apparatus, electric conduit, wiring and interior-lighting fix- 
tures in the Post Office at Paragould, Ark. Drawings and speci- 
fications may be obtained from the custodian of site at Paragould, 
or from the Supervising Architect. 


NAVAL SUPPLIES.—The Bureau of Supplies and Accounts, 
Navy Department, Washington, D. C., will receive sealed bids on 
material as given below. Bids are to close on the dates indicated. 


Date. Material. Delivery. Schedule No. 
Nov. 28—Generators and spare parts..Miscellaneous ..............005, 40 
Nov. 28s —Wire, brass and copper.....-. Miscellaneous ...........000005- 4076 
Dec. 12-—Electric traveling crane...... Mare Island, Cal...............0. 4071 
Dec. 12—Electrie motor truck......+-. Puget Sound, Wash. ... ....... 4072 
Dec, 5—1,000 Leyden jars.....--++-++ Brooklyn, N. Y¥.........0e.0c00- 4092 
Dec, 12-—Traveling Crane ....sssereere Pearl Harbor, T. H............. 4082 
Dec. 12—Eight transformers and spark 

KADR oo cee eee eee teens Brooklyn, NY wo... ee eee eee 4084 
Dec, 19—1,500 pounds cotton-covered 
magnet wire 26... eee eens Mare Island, Cal................ 4099 


Schedules may be obtained from the Navy pay office nearest 
each navy yard. In requesting schedules the number must be men- 
tioned. 
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INDUSTRIAL ITEMS. 


THE AMERICAN PLATINUM WORKS, Newark, N. J., an- 
nounces that it has acquired the business of Croselmire & Ackor 
Company, of the same city. 


THE INDIANA RUBBER & INSULATED WIRE COMPANY, 
Jonesboro, Ind., has prepared handsomely framed pictures of its 
manufacturing plant. The picture is 23 by 28 inches and is suitable 
for hanging. 


LEIMAN BROTHERS, New York, N. Y., has mailed cards ad- 
vertising its blowers and vacuum pumps. The blowers are made in 


eight sizes ranging in price from $17 upward. The pumps are made 
in seven sizes, from $21 up. 


W. N. MATTHEWS & BROTHER, St. Louis, Mo., advertises 
the Matthews’ easy lamp changer on a recent mailing card. With 
one of these changers. a lamp can be replaced inside of two min- 


utes and the dangers that accompany the use of a step ladder are 
eliminated. 


THE WESCO SUPPLY COMPANY, St. Louis, Mo., gives a 
number of interesting facts regarding St. Louis, in the November 
number of The Red Shield. The statement is made that the pro- 
pertion of electrical goods made in St. Louis to those sold there 
is very rapidly increasing. 


THE GEM MANUFACTURING COMPANY, Pittsburgh, Pa.. il- 
lustrates its line of patented specialties in a recent catalog. The 
company’s product consists principally of steel and brass oilers, 
although flue-clearers, polishers, grinders, etc., are also supplied 
by this concern. 


THE PACIFIC ELECTRIC HEATING COMPANY, Ontario, 
Cal., calls attention in a recent booklet to a two-color advertise- 
ment which appears in the Saturday Evening Post of November 
25. This advertisement occupies the two center pages and illus- 
trates and describes a number of Hotpoint devices. 


LAMB ELECTRIC COMPANY, Grand Rapids, Mich., bas been 
appointed agent for the Independent Electric Manufacturing Com- 
pany, of Milwaukee, for Grand Rapids and vicinity. The Lamb 
Company will carry in stock a complete line of Independent con- 
trollers and controlling devices for immediate shipment. 


THE UNITED STATES ELECTRIC MANUFACTURING COM- 
PANY, Los Angeles, Cal., has been appointed selling agent for Los 
Angeles and vicinity by the Independent Electric Manufacturing 
Company, of Milwaukee. The company will carry a complete stock 


of Independent controllers and controlling devices for immediate 
shipment. 


. THE TRIUMPH ELECTRIC COMPANY, of Cincinnati, O., has 
recently opened a district office at No. 2219 Farmers’ Bank Build- 
ing, Pittsburgh, Pa. Formerly this company was represented by 
the Doubleday-Hill Electric Company in that territory, but the rap- 
idly increasing business made it seem advisable to have direct rep- 


resentation in this important center. D. D. Gill will be in charge 
of the new office. 


THE WESTERN ELECTRIC COMPANY has received from the 
Chicago & Northwestern Railroad an order for apparatus to be used 
in extending its telephone-system train control. A total of twenty- 
eight Western Electric type selectors has been ordered and these 
are to be placed along the West Iowa division, extending from 
Boone to Council Bluffs, Iowa, a distance of approximately 150 
miles. The dispatcher will be located at Boone. 


THE PEERLESS ELECTRIC COMPANY, Warren, O.. de 
scribes its motors and generators in Bulletin No. 33, which ap- 
peared a short time ago. Peerless machines are manufactured 
in both bipolar and multipolar types; the bipolar for small] motors 
up to one horsepower and the multipolar for motors from one- 
quarter to thirty-five horsepower. Generators from twenty watts 


to 560 watts are designed in bipolar frames, and from 400 watts to 
30 kilowatts in multipolar frames. 


THE KERR TURBINE COMPANY, Wellsville, N. Y., has 
mailed its Bulletin No. 22 entitled “Be Ready for the Long Dark 
Nights.” The subject matter concerns isolated lighting plants. 
The company's Bulletin No. 20 deals with the economy improve- 
ments and operating conveniences of Kerr turbo-blowers and turbo- 
pumps particularly in gas plant service. This bulletin contains in- 
teresting comparisons with other driving methods for the same 
work and illustrates a number of installations. 


THE GENERAL ELECTRIC COMPANY has just placed on the 
market a new piece of apparatus known as a battery truck crane, 
which the company describes in its Bulletin No. 4892, recently is- 
sued. The machine is a short, heavy, storage-battery vehicle bav- 
ing mounted on its forward end a swinging crane, the hook of which 
is raised and lowered by a one-ton hoist operated from the vehicle 
battery. The vehicle is used in loading, hauling, and unloading 
trailers, loading and unloading cars, hoisting and carrying on the 
hook boxes or barrels, and for stacking. The running of the ve 
hicle, hoisting and carrying, are controlled by one man. The crane 
is equipped with special attachments to suit the carrying on of 
the work contemplated, and the height can be made to sult local 
conditions. The bulletin contains illustrations of the truck and 


crane in use, and describes also various pieces of apparatus used 
in connection with it. 
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H. W. JOHNS-MANVILLE COMPANY, Cleveland, O., devotes 
the current number of The J-M Roofing Salesman, one of its two 
house organs, to pictures showing the many different classes of 
buildings covered with “The Everlasting Roofing.” A particularly 
interesting full-page view is that of the buildings of the Republic 
Stamping & Enameling Company. of Canton, O., which has used 
-= J-M asbestos roofing on both flat and saw-tooth construction for 
now more than twelve years and has just contracted for another 
600 squares for new buildings. 


THE VALENTINE-CLARK COMPANY, Minneapolis, Minn., 
dealer in northern and western cedar poles, announces that it has 
opened a sales office at St. Maries, Idaho, and is now in position 
to quote prices on western cedar poles from this office to all points 
west of the Dakota-Montana line and points in the State of Colo- 
rado and west thereof, and also into Texas. Neil Burrell, formerly 
identified with this company in the East, has charge of the St. 
Maries office in connection with L. H. Clark, son of E. L. Clark, 
president of the company. The St. Maries office will be glad to 
receive inquiries from prospective buyers in the West. ` 


THE HOSKINS MANUFACTURING COMPANY, Detroit, Mich., 
maker of the Hoskins electric furnace, pyrometers and heating ap- 
pliances, has purchased the business of the International Electric 
Meter Company of Chicago. The manufacture of the International 
instruments will be continued by the Hoskins company at its De 
troit plant, with the same production organization that during the 
past seven years has made the International a line of established 
merit. The International measuring instruments comprise am- 
meters and voltmeters of portable and switchboard types in a va- 
riety of designs for alternating and direct-current circuits. 


THE REMY ELECTRIC COMPANY, Anderson, Ind., which 
recently absorbed the American Electric Headlight Company and 
now makes the American electric headlight for steam locomotives. 
has purchased outright all patents, designs, good will and manu- 
facturing rights of the Peters electric headlight for steam locomo- 
tives. The locomotive headlight departments of the R. G. Peters 
Company, of Grand Rapids, Mich., have been moved to Anderson 
and the Peters light will be owned. manufactured and sold by the 
Remy Company. New buildings will be erected at the Anderson 
plant to care for the increased production of the Peters lighting 
apparatus. The Remy Company has taken over the leading men 
who were employed by the Peters Company in its headlight depart- 
ment. 


THE MOHAWK ELECTRIC COMPANY, Albany, N. Y., and 
the St. John Corporation, New York City, have united under the 
name of the Mohawk Electric Company. The Mohawk Electric 


Company manufactures the Rollinson electrical specialties, and the. 


St. John Corporation was the general distributer of these products. 
The new company is incorporated under the laws of New York, 
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and after December 1 the main office and factory will be located 
at 64-66 Shipman Street, Newark, N. J., where double the capacity 
of the old Albany plant will be used in the manufacture of lamp- 
testing watt indicators, rectifying sets for charging storage bat- 
teries, toy transformers and other specialties. The following of- 
ficers and directors have been elected: G. St. John, Jr., president: 
E. H. Rollinson, vice-president; A. W. Hogeland, treasurer; B. F. 
La Rue, financial secretary. 


THE FEDERAL SIGN SYSTEM (ELECTRIC), Chicago, Il., 
has issued a very complete bulletin covering the entire Federal 
line of fixtures, steel shades, lock-clamp sockets and bushings, and 
supplies. An interesting new line of porcelain-enameled steel fix- 
tures is one of the features of the bulletin. They are well designed 
attractive looking fixtures that can be assembled in numerous com- 
binations to suit every requirement of illumination either indoors 
or outdoors. The durability of these fixtures will make these mod- 
erate priced combinations especially desirable. A complete line of 
porcelain-enameled steel shades of new design is another feature 
of the bulletin. These shades are of concentrating or diffusing 
types that can be used to make a variety of effective steel units. 
A new low-priced line of art-glass portables, hall lights and ped- 
estals occupies several pages. A reduction of 20 per cent is made 
in the prices of the No. 304 and No. 305 lock-clamp sockets, which 
are listed for the first time under the same cover with the fixture 
line. The bulletin as a whole makes a complete and handy cata- 
logue for the fixture dealer, central station, salesman or any elec- 
trician interested in the subject of illumination. 


DATES AHEAD. 

Los Angeles Electrical Exposition. Los Angeles, Cal., Novem- 
ber 25-December 9. 

American Physical Society. 
Chicago, Ill., December 2, 1911. 

National Gas and Gasoline Engine Trades Association. Annual 
meeting, Hotel Hollenden, Cleveland, O., December 5-8. 

American Institute of Chemical Engineers. Annual meeting, 
New York City, December 5-8. 

American Society of Mechanical Engineers. 
Washington, D. C., December 20-22. 

American Association for the Advancement of Science. 
nual meeting, Washington, D. C., December 27-30. 

Western Electrical Inspectors’ Association. 
January 23-25, 1912. 

National Electric Light Association. 
Seattle, Wash., June 10-14, 1912. 

National Electrical Contractors’ Association. 
Denver, Colo. July 17-20, 1912. 

The 1912 Boston Electric Show. Mechanics Building, Boston, 
Mass., September 28-October 26, 1912. 


Regular Thanksgiving meeting, 


Annual meeting, 
An- 
Milwaukee. Wis., 
Next annual convention, 


Annual meeting. 


RECORD OF ELECTRICAL PATENTS. 


Issued (United States Patent Office) November 14, 1911. 


1,008,313. FIRE-ALARM SYSTEM FOR TELEPHONE EX- 
CHANGES. William L. Denio, Rochester, N. Y. Filed Apr. 
5, 1909. Bridged across the subscriber's line is a normally open 
fire-alarm circuit which when energized sets up visual and audi- 
ble signals in the telephone exchange. 


1,008,320. PULL-CHAIN GUIDE. Edgar H. Freeman, Trenton, 
N. J., assignor to E. H. Freeman Electric Co., Trenton, N. J. 
Filed June 21, 1911. A pull-chain guide for a lamp-socket switch 
comprises an inner fixed slotted member and an outer one- 
piece bell member detachably engaged with the slotted member 
and serving to open and close the slot. 


1,008,326. ELECTRIC-CURRENT-SHUNTING DEVICE. Redman 
W. W. Grigsby, Los Angeles, Cal. Filed Oct. 24, 1910. An ad- 
justable instrument shunt in which adjacent loops of the shunt 
resistance may be short-circuited. 

1,008,329. ARC-LIGHT DIFFUSER. Albert H. Hawkes, New York, 
N. Y. Filed Jan. 28. 1911. About the arc is a light-tight box 
in the front of which are two shutters adjustable by means of 
a rod and gears operated from the rear._ 


1,008,340. SOUND-TRANSMITTER. Forrest E. Howes, Mattapan. 
Mass. Filed Mar. 10, 1909. An instrument for receiving and 
transmitting submarine signals comprises a vibrator diaphragm, 
a rubber layer secured against a face thereof. and electric sig- 
naling means operatively related to the diaphragm. 

1,008,351. IGNITION PLUG. Benjamin F. Merritt. Canton, Mass. 
Filed Jan. 27, 1910. To the base of an inclosed induction coil is 
secured the spark plug proper. 

1.008.370. AUTOMATIC FIRE-ALARM. Louis Robillot. Besancon, 
France. Filed Dec. 1, 1909. A rod of insulating material has 
helicoidal grooves cut in its surface, in each of which is a 
twisted two-strand cable that has its wires insulated by a 
layer of fusible material. 


1.008.383. PROCESS FOR CONVERSION OF LOWER OXIDES OF 


NITROGEN TO HIGHER OXIDES OF NITROGEN. Fin Sparre., 
Wilmington, Del., assignor to E. I. du Pont de Nemours Powder 
Co., Wilmington, Del. Filed wept. 7, 1907. Consists {n passing 
an electric current through the oxide solution and through a 
diaphragm to an electrode in acidulated water. The current 
density on the latter electrode is low, while that on the anode 
is high. 

1,008,391. METHOD OF CONTROLLING VAPOR ELECTRIC AP- 
PARATUS. Percy H. Thomas, East Orange, N. J., assignor to 
Cooper Hewitt Electric Co., New York, N. Y. Filed Feb. 9, 1904 
Into a mercury-vapor lamp is introduced a gas serving to add 
red rays to the spectrum. 

1,008,392. ELECTRIC SWITCH MECHANISM. George Steele Tif- 
fany, Summit, N. J., asslgnor to Bankers Trust Co. Filed Oct. 
28, 1907. A series of adjacent but independent contacts has a 
key for each set so arranged that when any key is operated it 
is locked and at the same time any previously operated key is 
released. | 

1,008,408. TELEPHONE-RINGING DEVICE. Harry N. Faris, Kan- 
sas City, Kans. Filed Mar. 22, 1909. A relay in series with 
a direct ringing device operates to change it into an inductive 
ringing device in response to an overload current delivered 
from the direct ringing device. 

1,008.411. SAFETY DEVICE FOR ELECTRICALLY-HEATED IM- 
PLEMENTS. Henry A. Hills, Grand Rapids, Mich. Filed Nov. 
9, 1908. Includes an insulating terminal block upon which is 
secured a fuse. 

1,008.423. ELECTRICAL CONDUCTOR. Henry K. McIntyre, New 
York, N. Y. Filed Mar. 27, 1906. The mated wires in a tele- 
phone cable are laid and transposed so gs to reduce the static — 
capacity, increase the inductance and eliminate cross-talk and 
inductive disturbances. 

1008.452. SELECTIVE SIGNALING SYSTEM. Vernon Durbin. 

l Brookline. Mass., assignor to Holtzer-Cabot Electric Co.. Brook- 
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line, Mass. Filed May 16, 1910. Current impulses of one di- 
rection through an electromagnet give a step-by-step motion to 
a rotary contact member, impulses of the opposite direction 
lock this contact-member, close a circuit between it and a co- 
operating contact and then separate the contacts. 


1,008,453. CONTROL SYSTEM FOR ELECTRIC MOTORS. Arthur 
C. Eastwood and Harry F. Stratton, Cleveland, O., assignors to 
Electric Controller & Manufacturing Co., Cleveland, O. Filed 
Mar. 18, 1910. A controller for a reversible crane motor is ar- 
ranged to place resistances in the armature and field circuits 
and in a shunt path around the armature when braking. 

1,008,454. ELECTRIC CONTROLLER. Arthur C. Eastwood, Cleve- 
land, O., assignor to Electric Controller & Manufacturing Co. 
Filed Sept. 24, 1910. -Includes a magnetically-operated motor 
reverser, a resistance for controlling the motor, one or more 
switches for connecting the resistance to a source of supply, 
and a relay adapted to open the reverser-actuating circuit when- 
ever any of the resistance-controlling switches closes. 


1,008,482. CONSTANT-POTENTIAL ELECTRICAL SYSTEM. Dim- 
mitt R. Lovejoy, Freneau, N. J. Filed May 7, 1910. Low-po- 
tential bells are operated from a high-potential source, by ar- 
ranging four branch circuits in a Wheatstone network, of which 
two fixed resistances form the ratio arms determining the ra- 
tio of high to low potential, and the bells and a variable resis- 
tance form the other two arms. A pilot coil serves as a bridge 
and adjusts the resistance of the variable arm to maintain con- 
stant voltage on the bells. 


1,008,484. ELECTROMAGNETIC INSTRUMENT. Walter K. Menns, 
Malden, Mass., assignor to Charles H. Pearson, Brookline, Mass. 
Filed Oct. 26, 1910. Comprises means for producing a magnetic 
field, a metal disk rotatably mounted in the field, and a ther- 
mostat for changing the relative location of the disk and field 
to compensate for changes of temperature. 


1,008,485. SPARK PLUG. Charles A. Mezger, New York, N. Y. Filed 
Nov. 23, 1908. Has an insulation mass with an enlargement, 
packing gaskets surrounding the enlargement and a soft metal 
band surrounding the enlargement and inclosing the gaskets to 
hold them upon the insulation mass. 


1,008,495. CONTROL SYSTEM FOR ELECTRIC MOTORS. James 
F. Schnabel, Cleveland, O., assignor to Electric Controller & 
Manufacturing Co., Cleveland, O. Filed Mar. 18, 1910. A con- 
troller for a reversible motor is arranged to govern the arma- 
ture and field resistances and a brake winding. 


1,008,496. PROTECTIVE DEVICE. Edmund O. Schweitzer and 
Nicholas J. Conrad, Chicago, Ill. Filed Apr. 12, 1910. A fuse 
within a long cylindrical casing is kept in tension by a spiral 
spring. <A solid arc-intercepting diaphragm is arranged about 
the fuse. 

1,008,506. TROLLEY-WHEEL SUPPORT. Charles A. Welsbacher 
and Joseph Staab, Pittsburgh, Pa. Filed Mar. 6, 1911. The 
trolley pole has a rotatable head and harp, the latter being 
flexibly held in normal position. 

1,008,514. ELECTRIC SWITCH MECHANISM. Ralph W. Arm- 
strong, New York, N. Y., assignor to Bankers Trust Co. Filed 
Oct. 26, 1907. A modification of No. 1,008,392. 

1,008,521. ELECTRIC BLOCK-SIGNAL SYSTEM. Walter J. Bell, 
Los Angeles, Cal., assignor to Los Angeles Switch & Signal Co., 
Los Angeles, Cal. Filed Dec. 2, 1908. Alongside a trolley line 
is a sectionalized signal wire on which bears an auxiliary trol- 
ley. Electric lamp signals are controlled thereby. 


1,008,525. SECONDARY BATTERY. Clyde J. Coleman, Rockaway, 
N. J. Filed Oct. 7, 1903. Comprises a number of ver- 
tically arranged plates having a number of active-ma- 
terial-carrying portions, insulating separators between the plates 
at the portions unprovided with active material, and insulating 
sealing means in contact with the plates about the margins 
thereof to complete the walls of such cells. 


1,008,535. MOLDED CONDUCTOR. Emery G. Gilson, Schenectady, 
N. Y., assignor to General Electric Co. Filed Mar. 7, 1910. 
Consists of graphite associated with an iron-carbon compound. 


1,008,543. TROLLEY. Frank H. Howard, Reading, Pa. Filed Apr. 
8, 1911. Has an insulating axle, a pair of contact springs en- 
gaging the wheel and harp, and ball bearings at the ends of the 
axle. 


1,008,549. ELECTRICAL MEASURING INSTRUMENT. Wilhelm 
Klinckert, Berlin, Germany, assignor to General Electric Co. 
Filed Apr. 8, 1908. Combined with polepieces mounted face to 
face, are non-magnetic space blocks and a magnetic core mount- 
ed between the polepieces, and a flat non-magnetic support for 
the core thinner than the space blocks and interlocked with 
them, to permit movement of the core in only one direction 
along its axis and to hold the core in position. 

1,008,560. SUPPORT FOR THIRD RAILS. William B. Potter, 
Schenectady, N. Y., assignor to General Electric Co. Filed Oct. 
21, 1905. An inverted third rail is supported between an in- 
gulated two-piece yoke mounted on an upstanding bracket. 

1.008.561. DYNAMO-ELECTRIC MACHINE. Henry G. Reist, 
Schenectady, N. Y., assignor to General Electric Co. Filed May 
19, 1909. The revolving field for a turbo-generator has a ver- 
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tical shaft, a distributed fleld winding, and a cylindrical cover 
for its end turns. 


1,008,562. ELECTRIC-MOTOR DRIVE. Robert H. Rogers, Schenec- 
tady, N. Y., assignor to General Electric Co. Continuation in 
part of application filed June 23, 1909. This application filed 
May 24, 1910. Combined with a number of direct-current mo- 
tors, whose armatures are connected in parallel, and field wind- 
ings in series, are means for varying the ampere-turns of each 
field without changing the total resistance thereof. 


1,008,571. HOLDING AND RELEASING DEVICE FOR ELECTRI- 
CAL INSTRUMENTS. Herbert B. Taylor, Albany, N. Y., as 
signor to Federal Signal Co., Albany, N. Y. Filed Aug. 16, 1910. 
Includes an electromagnet whose armature actuates cofitact 
fingers. A screw controlled from the outside the case is adapt- 
ed to bear against the armature and thus hold it in place. 


1,008,572. PROCESS AND APPARATUS FOR INSULATING ELEC- 
TRIC CONDUITS. Charles Thibodeau, Cambridge, Mass., as- 
signor to American Circular Loom Co., Boston, Mass. Filed Mar. 
26, 1910. “Circular loom” is passed through the heated insu- 
lating compound and then through a long die that smoothes 
and scrapes off the surplus material. 


1,008,577. HIGH-FREQUENCY ALTERNATOR. Ernst F. W. Alex- 
anderson, Schenectady, N. Y., assignor to General Electric Co. 
Filed Apr. 26, 1909. Comprises a stator carrying a pair of cir- 
cumferentially extending laminated rings having opposite faces 
lying in adjacent radial planes, a winding carried in the faces, 
and a magnetic inductor adapted to be driven at high speed and 
having its periphery extending between the faces and formed 
with magnetic poles opposite the faces, the laminated rings be 
ing adjustable axially toward and away from the inductor. 


1,008,580. ELECTRIC LOCOMOTIVE. Asa F. Batchelder, Schenec 
tady, N. Y., assignor to General Electric Co. Filed Apr. 30, 
1909. Is provided with two trucks each having two pairs of 
wheels, one motor mounted on each truck adjacent to and driv- 
ing the pair of wheels nearest the middle of the locomotive, 
crank and connecting-rod driving connections between the 


wheels of each truck, and a leading connection between the 
trucks. 


1,008,581. ELECTRIC-LOCOMOTIVE TRUCK. Asa F. Batchelder, 
Schenectady, N. Y., assignor to General Electric Co. Filed Nov. 
13, 1909. Combined with two trucks adapted to be pivoted to 
the body and provided with two or more axles is a universal 
hinge connecting the adjacent ends of the trucks, and a thrust 
ring surrounding each axle and located inside of the journal 
box. 


1,008,582. ELECTRIC LOCOMOTIVE. Asa F. Batchelder, Schenec- 
tady, N. Y., assignor to General Electric Co. Continuation of 
application filed Apr. 30, 1909. This application filed Nov. 1, 
1910. Has a pair of driving wheels rigidly mounted on the 
axle, a frame in which the axle is journaled, a motor comprising 
a field structure mounted on the frame, an armature surround- 
ing the axle, and means for yieldingly supporting the arma- 
ture and driving the wheels therefrom comprising flexible rods 
extending through the armature and having their ends mounted 
in holes circularly arranged in the hubs of the wheels. 


1,008,588. FILAMENT. William D. Coolidge, Schenectady, N. Y., 
assignor to General Electric Co. Filed Aug. 1, 1906. A tubular 
filament of tungsten having a slit along one side of the filament. 


1,008,617. ELECTRIC METER. Gustave A. Scheeffer, Indianapolis, 
Ind., assignor to Columbia Meter Co., Indianapolis, Ind. Filed 
Jan. 14, 1910. A watthour meter has a damping disk of non- 
magnetic material in which are disposed iron sections equal 
in number to the armature coils. Adjoining one of the damping 
magnets is an adjustable magnetic screw directed toward the 
iron sections in the disk. 


1,008,622. ELECTRIC HEATER. Elihu Thomson, Swampscott, 
Mass., assignor to General Electric Co. Filed Mar. 18, 1909. 
Comprises a high-speed motor having a rotary field and a = 
tionary armature consisting of a short-circulated iron core wit 
passages therethrough for the circulation of a fluid to be Pie? 
ed, a winding on the core for producing rotation of the fiel 
and thereby generating eddy currents to heat the core. 


1,008,623. TRANSFORMER. Matthew O. Troy, Schenectady, N. Vi 
assignor to General Electric Co. Filed Feb. 2, 1911. An 
insulated transformer has its terminal board submerged in the 
oil just above the windings. The core and board are arranged 
to permit free circulation of the oil. 


1,008,625. MOTOR-CONTROL SYSTEM. Harold E. White, Saa i 
tady, N. Y., assignor to General Electric Co. Filed June $ 
1909. Includes a master controller that governs & ag : 
electromagnetic resistance switches and similar switches [0 
dynamic braking. 


1,008,628. BOILER CONSTRUCTION AND MEANS FOR ees 
THE SAME. Charles A. Brown, Hinsdale, Ill. assignor too tr 
Power Devices Co., Chicago, Il. Filed Aug. 1, 1910. The sae X 
of securing flues to the head of a boiler consists in Pei 
flue in position against the head, completing an electric oF Be 
through the flue and head to weld the same together and € 
erting lateral pressure upon the flue. 
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1,008,629. FUSE ATTACHMENT FOR ELECTRIC LIGHTS. James 
Marion Cummings, Evansville, Ind., assignor of one-half to 
William Michael Hahn, Evansville, Ind. Filed Jan. 31, 1911. 
A portable hand lamp has a recess in the handie in which are 
arranged the line terminals, the lamp terminals and spring con- 
tact pieces with fuses secured to the inside of the cover for 
the recess. 


1,008,634. TIME-CONTROLLED SWITCH. George W. Free, St. 
Louis, Mo. Filed Feb. 15, 1911. An alarm clock has its alarm- 
winding shaft engaged to the button of a rotary switch. 


1,008,661. VENTILATED REFLECTOR. Julius Meyer, New York, 
N. Y., assignor to George Frink Spencer, Newark, N. J. Filed 
June 17, 1911. Has a pair of transparent partitions arranged to 
provide an intervening air space beneath the lamps, and a dis- 
tributing box secured to the reflector body, thus providing a 
distributing air chamber in communication with the interven- 
ing air space. 


1,008,701. RHEOSTAT. Lloyd Crump, Centralia, Mo. Filed Nov. 
23, 1910. A receptacle of non-conducting materfal contains a 
fluid of high resistance. Two vertical parallel plates are set 
at a fixed distance apart and are adapted to be moved up or 
down in the liquid so that a greater or less portion is im- 
mersed. Brushes making contact with each electrode are con- 
nected to the external terminals of the rheostat. 

1,008,728. VACUUM-TUBE ELECTRIC APPARATUS. Daniel Mc- 
Farlan Moore, Newark, N. J., assignor to Moore Electrical Co., 
New York, N. Y. Filed Feb. 7, 1906. Has means for feeding 
gas into the tube at both ends and means for regulating the 
admission of the gas by an automatic valve action controlled 
through changes of the gas or vapor tension within the tube. 


1,008,729. TENSION ADJUSTMENT FOR PULL-SWITCHES. Clar- 
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1,008,622. —ELECTRIC HEATER. 


ence D. Platt, Bridgeport, Conn. Filed Dec. 21, 1910. Embodies 
a spindle, a frictional adjusting device frictionally clamped to 
the spindle, a switch actuator operatively arranged upon the 
spindle, and a tension device intermediate the switch actuator 
and adjusting device. 


1,008,756. SELF-SWITCHING ALARM. Bernhard Uhlmann, Gar- 
field, N. J. Filed July 26, 1910. When the door is shut and 
the bolt in locked position the button of a push-button electric 
bell is allowed to be in normal or open position. The act of 
unlocking the door releases a drop arm and the button is 


pressed ringing the bell which is connected in an electric 
circuit. 


1,008,762. METAL WORKING. Willis R. Whitney, Schenectady, 
N. Y., assignor to General Electric Co. Filed Mar. 23, 1910. 
A tungsten rod or wire is pointed by dipping an end into a fused 
nitrite. The patent also covers the corrosion of tungsten and 
chromium, by nitrite baths. 


1,008,768. INTERRUPTING MECHANISM FOR ELECTRIC IGNI- 
TION SYSTEMS FOR INTERNAL-COMBUSTION ENGINES. 
Arnold Ziihringer, Stuttgart, Germany, assignor to Firm of 
Robert Bosch, Stuttgart, Germany. Filed Aug. 10, 1910. Com- 
prises a normally stationary interrupter cam, normally sta- 
tionary contact terminals, and a rotatable member moving in 
the path of the cam and actuated thereby to separate the con- 
tact terminals periodically. 


1,00°,806 and 1,008,807. METALLIC FILAMENTS FOR INCAN- 
DESCENT ELECTRIC LAMPS. Karl Farkas, New York, N.Y. 
Assignor of one-half to Guy V. Williams, New York, N. Y. 
Filed Aug. 9, 1909. Consists in imbedding shaped filaments of 
a highly refractory substance containing a glutinous organic 
binder in fine powder of oxid of the earthy metals, and heating 
the filaments under exclusion of the air to a high temperature 
to eliminate all the carbon and impurities. 
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1,008,808. METHOD OF DRAWING FINE WIRES OF REFRAC- 
TORY METALS. Karl Farkas, Glen Ridge, N. J. Filed June 
23, 1911. The wire is heated electrically and drawn out in one 
direction. It is then given a second heat and drawn out in the 
opposite direction. 


1,008,809. INCANDESCENT LAMP WITH DRAWN-METAL-WIRB 
FILAMENT. Karl Farkas, Glen Ridge, N. J. Filed June 23, 
1911. Has a plurality of anchors supported by a glass stem of 
special construction, a drawn-wire filament composed of two 
portions being supported thereby. Each portion of the fila- 


ment is connected by one end to the lead proper and by the 
other to the auxiliary lead. 


1,008,811. STARTER AND REGULATOR FOR COMPOUND MO- 
TORS. William H. Gaulke, Milwaukee, Wis., assignor to Inde- 
pendent Electric Manufacturing Co. Filed Feb. 6, 1911. Has 
two sets of contact arms and two sets of contact segments, each 
of which is connected to the successive sections of a resistance 
the terminal end of one resistance being adapted for direct-con- 
nection with the armature of an electric motor, and the start- 
ing end of the other resistance being adapted for direct connec- 
tion with the field. The two arms are operatively connected 
so that the armature resistance arm in returning to its start- 
ing point carries with it the field regulating arm, while the 

i latter cannot be advanced without advancing the former. 

1,008,848. ELECTRIC PROGRAM CLOCK. Gottlieb 
Selby, S. D. Filed Feb. 16, 1911. A member a ia with. 
number of pins turns in unison with the minute hand of a 
clock. A pivoted contact member makes contact with the pins 
this member being actuated by ‘a ratchet wheel. A lever con- 
trolled by the turning member has a detent member engaging 
the ratchet wheel, and electric alarm-mechanism connected with 
the turning member and the ratchet wheel. 


ls 
1,008,661.—VENTILATED REFLECTOR. 


1,008,701.—RHEOSTAT. 


1,008,852, 1,008,853, and 1,008,854. STORAGE-BATTERY ELEC- 
TRODE AND PROCESS OF MAKING IT. William Morrison, 
Des Moines, Ia. Filed Sept. 29, 1911. In the first patent par- 
ticles of the active material are enmeshed in an absorbed skele- 
ton, sponge or film of a desiccated solute of nitrocellulose. The 
second patent covers a body sponge or film of rubber. Mate- 
rial for the third consists of the solid reaction products of lead 
oxide, a chromium salt, and glycerine. 


1,008,860. ELECTROLYTE FOR ALUMINUM CELLS. Frank W. 
Peek, Jr., Schenectady, N. Y., assignor to General Electric Co. 
Filed Feb. 5, 1909. The electrolyte contains a mixture of salts 
consisting essentially of a borate and a tartrate. 


1,008,870. THERMOSTATIC SWITCH. Bert J. Smith, Modesto, 
Cal., assignor to Home Construction Co., Modesto, Cal. Filed 
Apr. 5, 1911. The square moving contact of the switch is sup- 
ported by depending lugs so that sliding motion is permitted. 
The fixed contact is provided with a thread so that its dis- 
tance from the movable contact in normal position may be 
regulated. The regulating contact is moved manually, a dial 
denoting the temperature at which the switch acts. 


1,008,879. ELECTRIC CONNECTION-PLUG. Robeson B. Wolcott, 
East Cleveland, Ohio. Filed Feb. 19, 1910. One of the contact 
members has a spring finger extending outwardly beyond the 
end of the base, a sleeve adapted to be fitted onto the base be- 
ing provided at its end with an insulated contact disk. The 
sleeve engages one of the contact members, and the insulated 
contact disk engages the end of the finger of the other contact 
member, when the sleeve is placed in normal position on the 
base. 


1,008,880 and 1,008,881. TELEPHONE REPEATING CIRCUITS. 
Charles Adams-Randall, New York, N. Y., assignor to Randall 
Telephone Manufacturing Co., Augusta, Me. Filed Dec. 20, 1910. 
Combine independent main-line sending and receiving circuits. 
a relay and main-line relay circuit, a controller and a local 
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controller circuit governed by the main-line relay, and connec- 


tions whereby the main-line sending circuit may be governed 
by the controller. 


1,008,882. CIRCUITS FOR TELEPHONE REPEATING SYSTEMS. 
Charles Adams-Randall, New York, N. Y., assignor to Randall 
Telephone Manufacturing Co., Augusta, Me. Filed Jan. 3, 1911. 
The. combination of independent main-line sending and receiv- 
ing circuits, repeaters and local circuits associated with the 
main-line circuits, and an electro-magnetic device governing 
the circuits connected on one side through an impedance to a 
part of one of the circuits, and also connected on the other 
side to that part through an impedance. 

1,008,900. SHADE-HOLDER. Gilbert W. Goodridge, Bridgeport. 
Conn., assignor to Bryant Electric Co., Bridgeport, Conn. Filed 
June 30, 1911. Tongues on the holder engage the member held 
by the supporting bead of the lamp socket. The parts are held 
by projections against any subsequent rotation with relation to 
each other. 

1,008,922. SOLDERING TOOL. Hector P. MacLagan, Park Ridge, 
Ill., assignor of one-half to George M. Willis, Chicago, Ill. 
Filed June 20, 1910. The heat-conducting shell of an electric 
iron has at its working end two holes for the reception of a 
soldering tip. One of these holes is in a line parallel to the 
axis of the tool, the second being perpendicular to its axis. A 
set screw is provided so that the tip may be held firmly in 
either position. 

1,008,938. INCANDESCENT LAMP. Samuel D. Washburn, Bos- 
ton, Mass., assignor of one-half to In-Er Globe Lamp Co., Bos- 
ton, Mass. Filed Jan. 11, 1908. The filament is bent in the 
form of two conical spirals so that a maximum distribution of 
light is obtained in a direction perpendicular to the bases of 
the spirals. 

1,008,935. SPARK PLUG. William S. Witter, Julesburg, Colo. 
Filed Oct. 6, 1910. A solenoid coil is contained in the interior 


1,008,968.--TROLLEY. 


of the plug and is normally energized, keeping the sparking 
terminals apart. A movable terminal sliding in a hollow tube 
is provided with a flat end upon which the compressed gas in 
the cylinder pushes, causing the terminals to approach each 
other. , 

1,008,937. ELECTRIC LOCOMOTIVE. Asa F. Batchelder, Scnenec- 
tady, N. Y., assignor to General Electric Co. Original applica- 
tion filed Apr. 30, 1909. Divided and this application filed Nov. 
7, 1910. Relates to the construction of the trucks, and the 
method of supporting the body. 


1,008,938. RAILWAY-SWITCH SIGNAL. Walter J. Bell, Los Ang- 
eles, Cal., assignor to Los Angeles Switch & Signal Co., Los Ang- 
eles, Cal. Original application filed Dec. 2, 1908. Divided and 
this application filed Feb. 27, 1911. The switch signal is oper- 
ated by moving cars entering the section, or by movements of 
the switch. ` 

1,008,960. FIRE-ALARM SYSTEM. William L. Denio, Rochester, 
N. Y. Filed Apr. 5, 1909. Comprises an alarm mechanism, an 
electrically operated device having terminals and controlling 
the operation of the mechanism, two separate conductors lead- 
ing from the terminals of the device. A source of current is 
connected to one of the conductors and means are furnished for 
connecting a third conductor to both of the other conductors 
to complete an electric circuit through them. 


1,008,968. TROLLEY. Harvey Jolly, Pittsburgh, Pa. Filed Jan. 
10, 1911. The trolley harp carries, in place of a wheel, a num- 
ber of horizontal rollers which turn in concave seats and bear 
upward against the trolley. Balls carried in the tops of flanges 
of the harp bear downward against the trolley holding it in 
place. 


1.008.977. WAVE-DETECTOR. Thompson Harris Lyon, Renfrew, 
Pa. Filed Oct. 12, 1911. Cerusite is employed in the detector. 


1.008.903. MACHINE FOR REELING RUBBER-COVERED ELEC- 
TRIC WIRE FOR VULCANIZATION. Thomas J. Seward. 
Bridgeport, Conn., assignor to Electric Cable Co.. Bridgeport, 
Conn. Filed Dec. 28. 1910. A combination of devices for coil- 
ing the wire in reverse superimposed spiral coils. automatic 
means operating in harmony with the devices for continuously 
depositing powdered tale beneath the wire as fast as the latter 
is coiled. 
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1,008,998. VAPOR ELECTRIC LAMP. Percy H. Thomas, Mont- 
clair, N. J., assignor to Cooper Hewitt Electric Co., New York. 
N. Y. Original application filed Feb. 9, 1904. Divided and this 
application filed Nov. 5, 1904. One electrode is of a material 
capable of developing a condensable gas or vapor. A definite 
supply of non-condensable gas is contained in the tube, and 
means are provided for controlling the relative proportions of 
condensable and non-condensable gases. 


1,009,008. ELECTRIC DENTAL HEATER. Wladislaw Asch and 
Dagobert Asch, Berlin, Germany. Filed Dec. 22, 1910. A pair 
of hollow tongs, suitable for hardening dental cement, is pro- 
vided with electric heating colls. 


1,009,018. ELECTRICAL APPARATUS FOR TRANSMITTING AND 
RECEIVING SIGNALS. Archibald Barr, Glasgow, Scotland, 
and William Stroud, Leeds, England. Filed Jan. 28, 1907. In- 
cludes a receiver having a set of motor devices eacu of which 
comprises an electromagnet having a pair of pole pieces and a 
complementary rotary unwound armature having radial arms 
in balanced arrangement. A transmitter commutates the cur- 
rent for energizing the magnets of the receiver. 


1,009,015. ELECTRIC SIGNAL-ACTUATING MECHANISM. Wal- 
ter J. Bell, Los Angeles, Cal., assignor to Los Angeles Switch 
& Signal Co., Los Angeles, Cal. Filed Feb. 13, 1911. The trolley 
wire is supported by an arm held by a coiled spring. When 
the trolley wheel passes under the device the arm is raised 


causing two points to come in contact, closing the signal cir- 
cuit. 


1,009,025. CONTROLLING VAPOR ELECTRIC DEVICES. Percy 
H. Thomas, Montclair, N. J., assignor to Cooper Hewitt Electric 
Co. Original application filed Feb. 9, 1904. Divided and this 
application filed Feb. 2, 1910. A vapor lamp contains a con- 
densable gas or vapor and a non-condensable one. The non- 
condensable gas is caused to circulate through the condensable 
gas. \ 

REISSUE. 


13,312. CARTRIDGE FUSE. Albert F. Daum, Pittsburgh, Pa. Filed 
June 23, 1911. Original No. 961,716, dated June 14, 1910. A 
rechargeable fuse with threaded ends on which caps are 
screwed. 

PATENTS THAT HAVE EXPIRED. 


Following is a list of the electrical patents (issued by the 
United States Patent Office) that expired November 20, 1911: 
529,354. CONTACT DEVICE FOR OVERHEAD ELECTRIC RAIL- 

WAYS. Julius H. Blackwell, New York, N. Y.. 

529,363. ELECTRIC SWITCH OR CUT-OUT. John C. Cassidy, 

East Orange, N. J. 


529,373. ELECTROMAGNETIC APPARATUS. Stephen D. Field, 
Stockbridge, Mass. 


529,385. ELECTRIC FAN MOTOR. Frank X. Hofbauer, Newark. 
N. J. 

529,406. UNDERGROUND ELECTRIC RAILWAY. Henry B. Nich- 
ols and Frederick H. Lincoln, Philadelphia, Pa. 

§29,411 and 529,413. MANUFACTURE OF ELECTRIC CONDUC- 
TORS. John Robinson, Philadelphia, Pa. 

529,412. INSULATED ELECTRIC CONDUCTOR. John Robinson. 
Philadelphia, Pa. 

529,421. MULTIPLE-SWITCHBOARD SYSTEM. Charles E Scrib- 
ner, Chicago, Ill. 

529,429. ELECTRIC INCANDESCENT LAMP. Elihu Thomson, 
Swampscott, and Edwin W. Rice, Jr., Lynn, Mass. 

529,433. ELECTRICAL MEASURING INSTRUMENT FOR 
SWITCHBOARDS. John Van Vleck, New York, N. Y. 

529,434. ELECTRICAL MEASURING INSTRUMENT. Edward 
Weston, Newark, N. J. 

529,435. ELECTRICAL MEASURING INSTRUMENT. Edward 
Weston, Newark, N. J. 

529,451. COMBINATION GAS AND ELECTRIC LIGHT FIXTURE. 
Gustav A. Loeben, Philadelphia, Pa. 

529,461. METHOD OF AND MEANS FOR SYNCHRONIZING AL- 
TERNATING-CURRENT MOTORS OR GENERATORS. Henry 
N. Potter, Allegheny, Pa. 

529,465. TELEPHONE SYSTEM. John I. Sabin, San Francisco. 
Cal. 


529,488. ELECTRICIAN’S COMBINATION TOOL. Jacob M. Gile. 
Denver, Colo. 

529,532. SWITCHING APPARATUS FOR INCANDESCENT ELEC- 
TRIC LAMPS. Charles E. Scribner, Chicago, Ill. 

529,559. ELECTRIC CIRCUIT. Joseph W. Marsh, Pittsburg, Pa. 

529,563. APPARATUS FOR GENERATING ELECTRICITY FOR 
LIGHTING RAILWAY CARS. Thomas A. Murray. Boston. 
Mass. 

529,595. ELECTRIC SWITCH AND CUT-OUT. John C. Cassidy. 
East Orange, N. J. : 

529,650. CONTINUOUS-CURRENT DYNAMO-ELECTRIC MA- 
CHINE. Maurice Hutin and Maurice Leblanc. Paris, France. l 

529,654. ELECTRIC-LIGHT FIXTURE. John R. Konetshny. 
Brooklyn, N. Y. 

529,666. ELECTRICAL RELEASING DEVICE FOR TARGET- 
TRAPS. Charles H. North, Cleveland, Ohio. ` 

529,671. GEARLESS ELECTRIC LOCOMOTIVE. Charles J. Van 
Depeole. Lynn, Mass. 
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PROGRESS. 


Development and advancement along commercial 
lines are the most striking characteristics of the present 
electrical era. Recognizing this fact the publishers of the 
ELECTRICAL REVIEW AND WESTERN ELECTRI- 
CIAN have purchased ELECTROCRAFT, the journal that 
had become the recognized exponent of the electrical con- 
struction and supply fields. 

Three years ago the publishers of the ELECTRICAL 
REVIEW announced the purchase of the WESTERN 
ELECTRICIAN and the consolidation of these two well 
established and influential electrical weeklies. The motive 
behind this purchase was the recognition of a greater op- 
portunity to serve the rapidly growing industry through 
the combined resources of the separate publications. 
ELECTROCRAFT is now made a part of this progressive 
publishing policy, bringing to the consolidated weekly 
many thousand subscribers from its important field. 

During recent years the electrical industry has seen 
a development in two directions that today assumes vast 
proportions. The one is the establishment of the commer- 
cial or selling department of the central station, and the 
other the tremendous increase in electrical construction, 
due to the more general use of electrical energy and the 
installation of numberless new current-consuming devices. 

It becomes expedient and thoroughly practical, there- . 
fore, to render to the electrical field a timely service that 
It is 
highly important that the alert manager of the central sta- 
tion be in the closest touch with those ideas and sugges- 
It is 
just as necessary that he become expert in the sale as in 
the economical production of electrical energy. It will be 
the policy of this journal to publish information that the 
selling organization of the central station can make of im- 
mediate practical application to its own problems. It will 
make a comprehensive study of the opportunities in every 
industry for the greater use of electricity for every kind of 
service. It will present specific examples of the advan- 
tages of electricity wherever it can be employed, and 
describe the most successful methods of introducing such 
applications. 


In the electrical construction field the work done by 


will be at once comprehensive and indispensable. 


tions that will put new consumers on his circuits. 
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ELECTROCRAFT will be greatly enlarged. The services 
of the publisher whose energy and understanding of the 
particular needs of the field were responsible for the great 
success made by ELECTROCRAFT, have been retained. 
Ample resources and facilities are now provided for the 
carrying out of this work. s & 

Augmenting this journal’s widened scope as a medi- 
um of practical information, a complete buyers’ reference 
of electrical material will be published. 

These features, supplementing the qualities that have 
marked the continued advance of this journal for the past 
thirty years, make the ELECTRICAL REVIEW AND 
WESTERN ELECTRICIAN, in value to its readers and 


in service to its advertisers, the indispensable electrical 
weekly. 


ELECTRIC-VEHICLE SELECTION AN ENGINEERING 
PROBLEM. l 

It is the boast of most manufacturers of electrical ap- 
pliances designed for rough and ready use by the layman that 
the purchaser cannot go far astray if he buys any standard 
size of marketed apparatus and attaches it to his circuit with- 
out other formality than a close adherence to the local wir- 
ing regulations. Strenuous efforts have been made to keep 
down the watt consumption of numerous small devices which 
testify to the almost infinite convenience of electricity in daily 
life, and as a result, an extraordinarily long list would be 
needed to cover even a representative assortment of devices 
which may be placed in instant service by the simple expedi- 
ent of screwing a plug into a lamp socket. When one enters 
the field of specialized motor application, however, and par- 
ticularly that branch of it included in the operation of direct- 
connected mechanisms calling for the expenditure of consid- 
erable power, it no longer suffices to buy the equipment off- 
hand. Self-evident as this would perhaps appear, it is the 
basis upon which not a little electric-vehicle salesmanship has 
in the past proceeded, and with the natural result that the 
performance of the apparatus has sometimes been seriously 
discredited and the whole electric-vehicle industry given an 
undeserved reputation for unreliability, high depreciation 
and large cost of operation and maintenance. 

The selection of electric vehicles is a genuine engineer- 
ing problem, and that this is so, is well testified by the action 
of prominent motor manufacturing interests in refusing to 
bid on motors for this class of service unless preliminary data 
sheets have first been filled by the intending purchaser or an 
authorized engineering representative. Thus, information is 
demanded as to the carrying capacity of the proposed vehicle, 
length of wheel base, diameter of driving wheels, size and 
type of tires, number of motors wanted, gear reduction, use 
of electric brake points in the controller, number of speeds 
forward, reversing requirements, type of battery to be used, 
number of cells, normal speed and maximum speed required on 
level asphalt, and the number of miles required per charge at 
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the normal speed. Additional information is also sought upon 
the character and average condition of the roads to be regu- 
larly traversed, and when practicable, estimates of energy 
consumption at both normal and maximum speeds on the 
level are required. Well organized battery manufacturers re- 
quire precisely this type of information, and in addition, the 
sales engineer asks for as much detail as possible concern- 
ing the routing of the pleasure car or truck, and its daily 
performance in relation to local charging and maintenance 
facilities. - 

Procedure along these lines means hard work before 
a contract for electric-vehicle equipment is signed on the per- 
manently satisfactory foundation of an adequate technical in- 
vestigation. Too few manufacturers as yet recognize the 
importance of approaching these questions of sale and service 
requirement in a thoroughly scientific way. Where such a 
course is followed, however, the manufacturer finds himself 
in possession of very valuable data in case a complaint is 
later received as to the ability of the car to perform a given 
task. Not only can he thus protect his own position and the 
reputation of his product throughout perhaps an entire in- 
dustry, but he can also check the service requirements, costs 
and operating capabilities of his machinery much more closely 
than where the old haphazard selling methods were followed. 
Looking far into the tendencies of the electric-vehicle field, 
one finds good cause for congratulation that the old hasty 
methods of application are passing away in favor of a sound 
engineering determination of service requirements. 


GOING VALUE. 

The question of determining rates is perhaps the most 
important which comes before the various public-utility com- 
missions. This can only be done after a thorough investi- 
gation into the value of the property concerned. It is al- 
ways conceded that the public utility is entitled to charge 
rates which shall be sufficient, after providing for operating 
expenses and depreciation, to pay interest charges upon the 
investment. After a proper determination of the interest 
charges it is usually easy to decide what is the maximum 
rate which the utility should be permitted to charge. If for 
any reason, such as the encouragement of traffic and the 
extension of business, the managers of the utility prefer to 
charge less than this maximum rate without discrimination 
to any of its patrons, this is usually permissible, but it 18 
not permitted to charge more than the maximum rate which 
may be arrived at by consideration of the above mentioned 
items. In determining the fixed charges trouble usually 
arises through a disagreement among the various parties 
concerned, both as to what is a proper rate of return upon 
the investment and as to what money value should be as- 
signed to the investment itself. Various methods of making 
an appraisal of the property of a public-service corporation 
have been proposed and used, and it will not be necessary to 
enumerate these at this time. In addition, however, to the 
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appraisal of the physical value of any operating utility, it 
is generally conceded that there are other elements of value 
in the property of a less tangible nature. Part of these in- 
tangible values represent an expenditure of capital in the 
organization of the business, while others represent values 
which have come into the possession of the utility during the 
conduct of its business, but without any direct or definite 
financial outlay. 

Examples of definite charges which have had to be inet, 
but which are not represented in physical property, are the 
legal expenses of incorporation, overhead expenses connect- 
ed with the promotion and construction of the enterprise, 
and interest on capital which has been lying idle during 
the construction period. Even after the enterprise is in 
operation, expenses are often incurred in developing new 
business which are too great to be regarded as operating 
expenses and which it is not fair to charge as operating ex- 
penses against the first year, because the good results of 
this expenditure may be spread over the entire life of the 
utility. At least part of the expenditure for the develop- 
ment of new business may therefore be regarded as a legiti- 
mate investment which may be capitalized and permitted 
to receive an annual return. In the early years of opera- 
tion very few utilities had sufficient business to make them 
paying propositions. To attempt to charge enough for serv- 
ice to cover the opetating expenses and legitimate fixed 
charges would mean that the rate would be prohibitive and 
business would not be developed. It is consequently good 
management to operate for a short time at rates which, 
with the existing volume of business, do not bring in suff- 
cient income. It is very probable, therefore, that dividends 
will not be paid during the early years. Where proper 
fixed charges have for this reason not been met, it seems 
proper in the later determination of rates to regard this 
forfeiture of fixed charges by the persons entitled to them 
as an additional investment in the utility and that this capi- 
talized value may properly be recognized as entitled to re- 
ceive returns as soon as the business reaches a paying basis. 
Where this is done it is only proper, on the other hand, to 
balance against this deferred interest any excessive divi- 
dends which have been realized later. 

The propriety of recognizing such elements as illus- 
trated above in fixing rates has been admitted both by the 
courts and by public-utility commissions, and in some cases 
such allowances have been classified as constituting going 
value. The use of the term ‘‘going value’’ has been applied 
to such a variety of elements which enter into intangible 
values of a business that its meaning has been somewhat 
clouded. For instance, it has been used by certain writers 
in connection with such elements as those mentioned above, 
namely, development expenses and the capitalization of de- 
ferred interest payments. One definition which has been 
given for this term is “the value of a created income.’’ This 


definition, iť applied to a private business, would require 
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it to cover income which may have been received through 
the influence of good will, of excessive charges, and of va- 
rious other elements which cannot be conceded to deserve 
recognition in the case of a public utility. Incomes, both 
private and public-utility, have often been built up upon 
the basis of excessive charges. If going value is to mean 
the capitalization of such an income, and if this value is to 
be recognized as a legitimate basis for fixed charges in the 
future, it would mean that no rate, however high, could ever 
be reduced by the public-service commission. 

Another definition of going value has been recognized 
which is not included under any of the above meanings of 
the term. If we consider a publie utility which has been 
existing in a community for a term of years and compare 
it with a hypothetical utility company which should be 
started up in the same community at the time that the first 
ceased to do business, it is evident that it would require a 
certain time, even after the new utility is prepared to do 
business, before it could make contracts with all the indi- 
viduals desiring its services and get its business into full 
operation, so that its gross receipts would equal those of 
the old utility company. The hypothesis may include an 
assumption that the value of the physical property and de- 
velopment expenses are the same as that of the old com- 
pany, that the operating expenses are also the same, and 
that eventually the same customers and the same amount of 
business would be secured. This involves then the assump- 
tion that the rates and fixed charges will also be the same. 
It is evident that during the period which is required 
by the new company to adjust itself to the conditions, and 
to getting its business in full operation, there will be a de- 
ficit due to the fact that it is not operating at its ultimate 
load. In other words, there is a loss involved, as compared 
with a company in full operation, due to setting the busi- 
ness going. When the business has been set going this con- 
stitutes an asset which is the property of the utility. Such 
a value seems to represent what the name ‘‘going value’ 
should be applied to from the literal meaning of the words. 
It is then a question whether this involves any further ele- 
ment which should enter into rate-making, other than those 
which come under the considerations of deferred interest 
and new-business development. . 

Since ‘‘going value” has been used in so many senses 
and is so differently defined by different persons, it must 
be regarded as an unfortunate term and one which it would | 
be well to avoid. Any assets which may be included in 
good will, the value of a franchise, the capitalization of de- 
ferred interest payments, the cost of developing new busi- 
ness, etc., should be treated under their own heads and upon 
their own merits. 

The indefinite, obscure and confusing term ‘‘going 
value’’ could then easily be dispensed with and any intangi- 
ble assets which may exist could more correctly be treated 
hy associating them with some tangible ideas. 
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Transportation Arrangements for the 
Seattle Convention. 

A meeting of the Transportation 
Committee was held at the headquarters 
of the National Electric Light Associa- 
tion in New York City, November 22, 
at which the following members were 
present: C. H. Hodskinson, chairman ; 
G. W. Elliott, G. A. Freeman, F. H. 
Gale, W. J. Grambs, A. H. Manwaring, 
D. H. McDougall, J. C. MeQuiston, J. B. 
Eaton and C. B. Burleigh. President 
Gilchrist and Secretary Martin attend- 
ed the meeting as members ex-officio. 
The chairman announced that the 
Transcontinental Passenger Association 
had authorized reduced round-trip fares 
on account of the Seattle meeting, as 
follows: from Chicago, $65; from St. 
Louis, $62.50; from Missouri Gateways 
(Omaha to Kansas City, inclusive), $59 ; 
from St. Paul, $55. Dates of sale for 
tickets under reduced fares are author- 
ized, as follows: May 27 and 28 and 
June 3 to 6, inclusive; final return lim- 
it, July 27, 1912. Application has been 
made to the Eastern Passenger Associa- 
tions for a fare and a half to the gate- 
ways of the Transcontinental Passenger 
Association, and as soon as an official 
tender is received from these associa- 
tions, complete details regarding the 
cost of transportation to the conven- 
tion will be announced by the Trans- 
portation Committee. 

Details regarding special tours to Se- 
attle were discussed and plans were 
formulated for several different tours, 
one of which is a tour de lure embrac- 
ing all the scenic wonders of the West. 
Another tour calls for direct travel to 
Seattle with choice of returning routes 
to suit delegates. A third tour ealls for 
a fast schedule from the Atlantic sea- 
board to Seattle and return, for the 
benefit of members of the Association 
whose time is limited. 

The committee is making a special ef- 
fort this year to make the trip to the 
eonvention the most elaborate, eomfort- 
able and interesting that has ever been 
afforded to the members of the Associa- 
tion. 

The committee was most fortunate in 
having in attendance W. J. Grambs, of 
Seattle, who came all the way to par- 
ticipate in the conference. Mr. Grambs 
has accepted the heavy responsibility of 
making all the arrangements on the Pa- 
cific Coast for the eomfortable return 
of the members after the convention to 
their respective destinations, if they 
have not made arrangements for the 
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special trains. At Seattle the Transpor- 
tation Committee will have an elaborate 
suite of fully equipped offices in the 


Convention building with representa- 


tives of every railroad entering Seattle 
in attendance. 


—_—__—_»--@————_——_ 


Dormant Possibilities in Electrical 
Engineering. 

The Schenectady Section of the 
American Institute of Electrical Engi- 
neers held its first regular meeting for 
the season on November 8, at which 
time Henry M. Hobart, consulting en- 
gineer of the General Electrice Com- 
pany, read a paper on ‘‘Some Simple 
Dormant Possibilities in Electrical En- 
gineering.” 

Some of the points discussed by Mr. 
Hobart are as follows: 

The increasing use of induction gen- 
erators and motors for very high 
speeds, calling attention to the difficul- 
ties encountered in the design of sixty- 
eycle steam-turbo-driven synchronous 
generators above 3000 or 4000 kilowatt 
output. These difficulties are greatly 
modified with induction generators. 

The increasing use of synehronous 
generator and motors for low speeds, 
showing that they were inherently low- 
speed machines, while induction gener- 
ators and motors similarly are high. 
speed machines. 

The advantages of winding genera- 
tors for low voltage and employing 
step-up transformers between genera- 
tors and transmission line or cable 
system, This is the outgrowth of the 
successful manufacture of cables for 
voltages above 11,000 volts and the 
difficulties of insulation‘and mechanical 
support of end connections in high- 
voltage generators. 

Prospect and advantages of employ- 
ing sixty-cycle static rectifier substa- 
tions instead of twenty-five-cycle ro- 
tary-converter substations for electric- 
railway propositions, bring in the fea- 
sibility of using sixty-eycle transmis- 
sion. 

Possibilities of decreasing the cap- 
ital cost and at the same time improv- 
ing the all-year efficiency of rotary- 
converter substations by increasing the 
average load on the rotary per rated 
horsepower. 

Improved methods of cooling elec- 
tric machinery by use of ducts paral- 
lel to the shaft through the core, 
through which air can be forced which 


carries a large quantity of water in 
suspension, i. e., fog. 
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The advantages from the use of the 
internal-combustion engine for isolated 
plants in contrast with the present 
practice of large centralized plants 
with the unavoidable preponderating 
layout of capital for transmission. 

Gasoline-electric propulsion. 

The electric propulsion of ships. 
© Mr. Hobart’s paper was very inter- 
esting and was fully discussed. 

—_—__~+<-»—_—_—__ 
Recommend Appropriation for Bureau 
of Mines. 

In the general estimates for appro- 
priations for the fiscal year 1912, 
which begins July 1, 1912, Secretary 
of the Interior Walter L. Fisher has 
recommended for the investigation as 
to the causes of mine explosions, meth- 
ods of mining, especially in relation to 
the safety of miners, the appliances 
best adapted to prevent accidents, the 
possible improvement of conditions un- 
der which mining operations are car- 
ried on, the use of explosives and elec- 
tricity, the prevention of accidents, and 
other inquiries and technologie inves- 
tigations pertinent to the mining in- 
dustry, $360,000. | 

— eeo 
Los Angeles Section A. I. E. E. 

At the regular monthly meeting of 
the Los Angeles Section of the Ameri- 
ean Institute of Electrical. Engineers 
to be held in December there 
will be a ‘‘Public Service Discus- 
sion,’’ relating to conditions of service 
and rates. T. B. Comstock, engineer of 
the Board of Publie Utilities, Los Ang- 
eles, and Paul Shoup, vice-president and 
general manager of the Pacific Electric 
Railway Company, will make addresses. 

—— eoe 
Safety Devices Installed at University 
of Illinois. 

All the wood-working machinery of 
the shops of the University of Illinois 
has been equipped with safety devices. 
The object of the equipment is not only 
to safeguard the students and employees. 
but also to furnish an exhibit of the 
most improved forms of such safety de- 
vices. Several of the safety devices have 
been designed and built in the shops. 

oeo 
Oregon Contractors Organize. 

Oregon members of the National 
Electrical Contractors’? Association are 
arranging for the establishment of a 
state association. Fred D. Webher, 
state electrical inspector, acting as 
chairman, has appointed committees to 
draw up a constitution and bylaws. 
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Charles Selden. 
- The electric telegraph, the earliest 
commercial application of the utiliza- 
tion of electrical energy, aside from its 
dominant position as an agency for the 
swift communication of intelligence 
over great distances, has always been 
a highly important adjunct of railway 
operation. Many of the great men of 
the day in railway circles began their 
careers as telegraph operators and 
many of the notable figures of the elec- 
trical industry today have also drifted 
into and out of railway service at some 
time in their careers. The subject of 
this sketch, Charles Selden, 
began his active commercial 
life as a messenger boy in 
Leavenworth, Kans., with the 
Morris & Stebbins Telegraph 
Company, operating a line 
extending from Omaha to St. 
Louis. He left Leavenworth 
then to attend school in New 
York State, remaining there 
four and one-half years at 
what was known as Fergu- 
sonville Academy in Dela- 
ware County. He then went 
to Hamilton, O., to live, and 
in 1866 took up the study of 
telegraphy for three months 
at the depot of the Cincinna- 
ti, Hamilton & Dayton Rail- 
road, at Hamilton, and was 
later appointed operator on 
the Cincinnati & Indianapo- 
lis Junction Railroad at Con- 
- horsville, Ind. Remaining 
there a few months he was 
transferred to Cambridge, 
Ind., on the same road, and 
was made clerk of the shops 
and train dispatcher. In 1867 
he again entered the service 
of the Cincinnati, Hamilton & 
Dayton Railroad at Middle- 
town, O., and later at Dayton. 

In 1868 he entered the main office of 
the Western Union Telegraph Company 
at Cincinnati, and in 1871 was made 
assistant night manager, afterwards as- 
sistant day chief operator. 

In 1876 he was transferred to Tole- 
do, Ohio, in charge of the quadruplex 
repeaters on the through circuits be- 
tween Chicago and the East. 

In 1879 Mr. Selden left the Western 
Union service to build the Bell Tele- 
phone Company exchange in opposition 
to the Edison Company at Toledo, Ohio, 
and was superintendent up to 1880. At 
one time this company had the largest 
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exchange out of New York City, except 
Buffalo. Before he left the Bell Com- 
pany, it had absorbed the Edison Com- 
pany, leaving the field entirely in the 
former company’s hands. 

In 1880 he was made superintendent 
of the American Union Telegraph Com- 
pany for territory extending from 
Pittsburgh 'to Danville, Ill., from De- 
troit to Dayton, and from Toledo to 
South Bend, Ind., constructing lines 
throughout that district. 

After the consolidation of the West- 
ern Union and the American Union 
Telegraph Companies he was made su- 


CHARLES SELDEN, 
General Inspector of Transportation, Baltimore & Ohio Railroad. 


perintendent of telegraph of the Wab- 
ash Railroad system with headquarters 
at St. Louis, and while acting in that 
capacity he became interested with 
friends in the Missouri & Kansas Tele- 
phone Company, serving during its 
early days as one of its directors. 

Mr. Selden remained with the Wab- 
ash until 1884, when he went with the 
Baltimore & Ohio Railroad at Balti- 
more, which company was then en- 
gaged in commercial telegraph busi- 
ness, and Mr. Selden was in charge of 
the lines of the Baltimore & Ohio and 
contiguous territory for the commer- 
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cial department. Three years later, 
in 1887, when the Baltimore & Ohio 
consolidated with the Western Union 
lines, he became joint superintendent 
of telegraph for the two companies. 
The superintendent of telegraph of the 
Baltimore & Ohio always had jurisdic- 
tion to a certain extent over the train 
dispatching and the train dispatchers’ 
work, and his transportation duties 
were in the character of assistant to 
the general manager. In 1911 it was 
deemed best to create an office to be 
held jointly by the superintendent of 
telegraph that would carry a title and 
an authority to instruct in 
certain matters pertaining 
to the movement of trains 
and the compiling and inter- 
pretation of train rules, and 
the office of General Inspec- 
tor of Transportation was 
therefore established. As 
the office carried with it the 
supervision of all rules for 
the operating department of 
the railroad, including those 
on the time tables, the exam- 
ination of train dispatchers 
and supervising of train 
movements on various divi- 
sions, the importance of this 
position is obvious. 

Mr. Selden by training 
and temperament is pre- 
eminently fitted for this 
position and it is a matter 
that this great system may 
be congratulated upon that 
when the opportunity press- 
ed for the man to do the 
work a fitting incumbent 
was so readily at hand. 

a a 
Steel-Wire Gauges. 

Upon the recommenda- 
tion of the Bureau of Stand- 
ards, a number of the prin- 
cipal wire manufacturers and others 
have agreed to designate the custom- 
ary gauges of steel wire by the term 
‘steel wire gauge.’’ This gauge is dif- 
ferent from that used in England, and 
in cases Where it 1s necessary to distin- 
guish between the two it will be called: 
the United States steel wire gauge. The 
name thus adopted has no legal au- 
thority, but has official sanction. This: 
gauge is the same asthe Washburn 
and Moen gauge and is that which has 
been in use heretofore by the American 
Steel & Wire Company and other man- 
ufacturers. 
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In connection with importations of 
wire the Treasury Department makes 
use of the Birmingham wire gauge, 
since this has been specified in the Acts 
of Congress dealing with the tariff. 
It is, however, nearly obsolete both in 
this country and in Great Britain. 

Wires of other metals such as cop- 
per will continue to be designated by 
the well known Brown & Sharpe 
gauge. otherwise known as the Ameri- 


can wire gauge. 


—_—__$~+-¢—____— 
Activities of Philadelphia Company 
Section. 

The Philadelphia Electric Company 
Section of the National Electric Light 
Association has been holding a series of 
interesting meetings during November. 

On Thursday, November 2, The Com- 
edy Company of the Accounting De- 
partment Branch cut loose from staid 
Quaker ways and the theories of higher 
accounting, and presented the comedy 
farce ‘‘Her Gloves’’ to an appreciative 
audience of more than 500 persons. A 
dance followed and was a very enjoy- 
able part of the evening’s entertain- 
ment. 

The meeting of the Commercial 
Branch was an interesting one, and the 
subject ‘‘Salesmanship from an Insur- 
ance Man’s Standpoint,’’ was ably pre- 
sented by Frederick C. Jones, of the 
Equitable Life Assurance Company. 
Mr. Jones called attention to many 
points of similarity in the work of the 
insurance man and the light and power 
salesman, indicating’ methods of ap- 
proach, and the necessity of studying 
the prospect not only from a business 
point but also of becoming thoroughly 
familiar with his individual habits, as 
a means of securing that first attention 
which means so much in salesmanship. 

The Meter Department Branch met 
on November 3, and John V. Matthews, 
taking as his subject, ‘“Three-Phase 
Systems and the Measurement of Pow- 
er,’’? presented a paper that evidenced 
much care and research in the prepara- 
tion. Economy of operation and theory 
of distribution were thoroughly covered. 

The regular meeting of the Account- 
ing Department Branch was largely at- 
tended and Byron B. Smith’s paper 
“Accounting for Purchases’ was most 
instructive, making clear the import- 
ance of co-operation on the part of all 
who in any way become involved in the 
using of material, to the end that job 
and store-house records may be accur- 
ately kept. and that all may be traced 


through the accounting records. Mr. 
Smith convinced his hearers that de- 
partmental whims and ‘‘red tape’’ are 
not carried beyond the point of neces- 
sary information. 

The November general meeting of the 
Section was held on November 20, when 
Charles P. Steinmetz made an address. 
Previous to the meeting Dr. Steinmetz 
was entertained at an informal dinner, 
about sixty members and guests attend- 
ing. 

The subject, ‘‘The Effect of Reactance 
on Alternating-Current Circuits and 
Apparatus,’’ was expounded. Discus- 
sion of the paper was participated in 
by H. C. Snook and A. R. Cheyney. 

At the December meeting, A. H. Arm- 
strong will address the Section on ‘‘The 


Coming of the Electric Locomotive.’’ 
———_- 


Further Census Data on Manufacture 
of Electrical Machinery, Appara- 
tus and Supplies, in 1900. 

A further preliminary statement! of 
the general results of the Thirteenth 
United States Census of establishments 
engaged in the manufacture of electri- 
cal machinery, apparatus, and supplies 
was issued on November 28, by Director 
Durand, of the Bureau of the Census, 
Department of Commerce and Labor. 
The manufacture includes dynamos and 
dynamotors, transformers, motors, stor- 
age and primary batteries, arc and in- 
candescent lamps, searchlights, trans- 
mitters and receivers, rheostats and re- 
sistances, electric welding and therapeu- 
tic apparatus, electric switches, signals 
and attachments, and similar machinery, 
apparatus and supplies. The report 
contains a summary which gives the 
gencral figures for 1904 and 1909. 

The general summary shows increases 
in all the items at the census of 1909 as 
compared with that for 1904. 


There were 1,009 establishments en-. 


gaged in this industry in 1909 and 784 
in 1904, an increase of 29 per cent. 

The capital invested as reported in 
1909 was $267,844,000, a gain of $93,- 
778,000, or 54 per cent, over $174,066,- 
000 in 1904. The average capital per 
establishment was approximately $265,- 
000 in 1909 and $222,000 in 1904. 

The value of products was $221,309,- 
000 in 1909 and $140,809,000 in 1904, 
an increase of $80,500,000, or 57 per 
cent. The average per establishment 


was approximately $219,000 in 1909 and 
$180,000 in 1904. 


1 See previous statements In ELECTRICAL Rg- 
min AND W ESTERN ELECTRICIAN, of September 9 
911, page 517, and October 28, 1911, page 870. ' 
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The cost of materials used was $108,- 
066,000 in 1909, as against $66,837,000 
in 1904, an increase of $41,729,000. 

The value added by manufacture was 
$112,743,000 in 1909 and $73,972,000 in 
1904, an increase of $38,771,000, or 52 
per cent. This item formed 51 per cent 
of the total value of products in 1909 
and 53 per cent in 1904. The value 
added by manufacture represents the 
difference between the cost of materials 
used and the value of products after 
the manufacturing processes have been 
expended upon them. It is the best 
measure of the relative importance of 
industries. 

A comparative summary follows, giv- 
ing the general statistics for the indus- 


try, 1909 and 1904. 


ELECTRICAL MACHINERY, APPARATUS 
AND SUPPLIES~—GENERAL SUMMARY. 


Census— Per Cent 
of In- 
1909. 1904, crease, 
1904-1909. 
Number of estab- 
lishments ..... 1,009 784 29 
Capital ......... $267,844,000 $174,066,000 54 
Cost of materials 
used hae kee vee 108,566,000 66,837,000 62 
Salaries and 
wages ...... 69,574,000 42,933,000 62 
Salaries ...... 20,193,000 11,091,000 82 
Wages ........ 49,381,000 31,842,000 55 
Miscellaneous 
expenses... . 23,630,000 17,949,000 32 


Value of products 221,309,000 140,809,000 57 
Value added by 
manufacture 
(products less 
cost of mate- 
rials) ..0405%45 112,743,000 
Employees: 
Number of sal- 
aried officials 
and clerks... 17.905 10,619 69 
Average num- 
ber of wage 
earners em- 
ployed dur- 
ing the year. 87,256 60,466 44 
Primary horse- Pe 
Power  .ccccoee 158,768 105,376 5] 
—_—_4-e—__—_ 


73,972,000 52 


Portland, Me., to Have Ornamental 
Tungsten-Cluster Lighting. 

Both branches of the City Council of 
Portland, Me., have adopted a plan 
proposed by the Retail Merchants’ As- 
sociation for the ornamental lighting of 
a large part of the business district of 
the city. The first installation will be 
made on Congress Street from Market 
Street to Longfellow Square and on 
Middle Street from Market Street to 
Monument Square. Each post will be 
of a design similar to the group of clus- 
ter posts now in use at Monument 
Square, four 100-watt tungsten lamps 
being mounted on each post, The pres- 
ent installation along the two streets 
affected consists of arc lamps and one, 
two and four-mantle gas lamps. The 
new posts will be arranged to accom- 
modate the trolley wires of the Port- 
land Railroad Company. It is expected 
that the installation will gradually be 
extended to other adjoining streets. The 
cost of each new cluster post has been 
estimated at $60 per year. 
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New Hydroelectric Development in Canada. 


City of Winnipeg Completes Comprehensive Municipal System. 


In 1905 the citizens of Winnipeg, dis- 
satisfied with the prices charged for 
power and light, decided to create com- 
petition by building a municipal plant. 
With this end in view, they engaged a 
firm of engineers to make a report on 
the available sources of hydroelectric 
power on the Winnipeg River. A care- 
ful study of the hydraulic resources of 
the river was made, as a result of which 


BY EDGAR GUY. 


priated for the building of a short 
length of tramway extending from Lac 
du Bonnet, the terminus of the Can- 
adian Pacific Railway, to Point du Bois, 
the site of the plant, a distance of 
about twenty-six miles. In 1908 this 
line of railway having been completed 
and the financial clouds having cleared 
away, a start was made by awarding 
the contract for the construction of 


to its rocky formation and uniform 
conditions of flow. The fall of the 
river from its mouth to its source in 
the Rainy River district is 347 feet, of 
which 185 feet are available for the 
development of energy in territory con- 
tiguous to Winnipeg. 

The Point du Bois Falls formerly 
had a natural fall of about thirty feet, 
which is now increased by the devel- 


GENERATOR ROOM. 


the site at Point du Bois was chosen 
and estimates made of the cost of the 
work. A report was submitted to the 
City Council resulting in a by-law being 
submitted to the electors who by a 
large majority heartily indorsed the 
proposition. 

In October, 1906, designs were be- 
gun and tenders were called for, but 
owing to the financial stringency ex- 
isting at that time, the scheme was 
postponed. In the meantime, however, 
small sums of money had been appro- 


the plant and the erection of the trans- 
mission line. Since this time the work 
has been pushed continuously and the 
plant is now in operation. 

The Winnipeg River drains an area 
of about 52,000 square miles, the coun- 
try being of the Laurentian character 
covered with forests, which have so 
far been untouched by lumbermen. 
The basin is made up of countless 
lakes, marshes, swamps and muskeg, 
with the result that the river presents 
ideal conditions for development due 


TURBINE ROOM. 


opment to forty-five feet through dam- 
ming the river and drowning out Lam- 
prey Falls, eight miles above. The min- 
imum flow of the river here is about 
16,000 cubic feet per second, corre- 
sponding to a development of approxi- 
mately 60,000 horsepower for twenty- 
four hours. The hydraulic features of 
the development have been designed 
for this amount, but the machinery at 
present installed will develop only 26,- 
000 horsepower. A plat of the devel- 
opment is shown on the next page. 


Cs- 7 


EE LE IPS 
-OOO M 
= 3m FT -e e eee a Y " 


1120 


Briefly the plan has been to dam the 
river by means of a concrete spillway 
and a rock-fill dam taking advantage 
of the islands and shoals in the river. 
As this country is of a granite forma- 
tion, no difficulty was experienced in 
finding good foundations. The water 
is diverted to the power house on the 
west side of the river by means of the 
dam leading into the forebay. This 
forebay is controlled from the intake 
and the water may be drained from it 
by using stop-logs, thus cutting off the 
water at the intake and opening the 
butterfly gate valve close to the power 
house. 

The power house is built of con- 
crete throughout, being about 250 feet 
long, 150 feet wide and 100 feet high. 
Herewith are typical sections that 
show the general arrangement of ap- 
paratus. The water enters the turbine 
room through racks built over an 
apron of reinforced concrete. Each 
turbine is in a separate pit of circular 
cross section, the separating walls be- 
ing of heavily reinforced concrete. 
Each turbine can be entirely isolated 
from the others by utilizing either the 
stop-logs or the motor-operated head 
gates. The head gates are of steel 
framework sheathed with pine and run- 
ning on rollers. They are opened or 
closed by means of a rack meshing 
into a floating pinion on a shaft oper- 
ated from the room above by induction 
motors. 

The turbines, five of which are now 
installed, are of the horizontal double- 
runner type, of a capacity of 5,200 
horsepower under full gate, at 164 rev- 
olutions per minute, operating under a 
head of forty-five feet and using 1,250 
cubic feet of water per second at max- 
imum output. They develop their 
maximum efficiency at seven-eighths 
gate corresponding to a full load on 
the generators. The draft tubes are 
of concrete, circular in cross section 
and gradually increase in size towards 
the outlets, giving at the turbines a 
water velocity of eight feet per second 
while at the seal of the draft tube the 
velocity is only 3.3 feet per second. 
The manufacturers guarantee the 
maximum efficiency of the turbines to 
be at least eighty-five per cent. The 
front bearing has ring lubrication, but 
the middle and back bearings are fed 
with forced grease lubrication from the 
generator room. The governors con- 
trolling the turbines are placed be- 
tween the generators and the wall sep- 
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arating the generators and the tur- 
bines. 

Direct connected to the turbines are 
the generators of 3,000-kilovolt-am- 
peres capacity at 6,600 volts, sixty cy- 
cles. The machines are very strongly 
built, the rotors being of cast steel with 
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bars run under the floor from the ex- 
citer switchboard to the different ma- 
chines. 

The exciters, two in number, occupy 
cne bay in line with the turbines. 
These are water driven, of 250-kilo- 
watts capacity at 125 volts, direct con- 


PLAT OF WINNIPEG DEVELOPMENT. 


a one-piece rim and four-piece hub 
shrunk together with steel rings. The 
windings are of formed coils in open 
slots, three slots per pole. The guar- 
anteed characteristics of the machines 
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nected to turbines of 450-horsepower 
capacity. The exciter switchboard 
with its electrically operated switches 
*g iocated in front of and close to the 
exciters. The voltage regulation is ac- 


SECTION THROUGH POWER STATION, 


are 95.2-per cent efficiency at full load; 
8.25-per-cent regulation at 100-per-cent 
power-factor; thirty-five degrees centi- 
grade rise in temperature at full load 
and unity power-factor. The motor- 
operated generator rheostats and field 
switches are mounted on the wall 


above the governors. The exciter bus- 


complished by means of a Tirrill reg- 
ulator acting in conjunction with line- 
drop compensators. 

Running parallel with the generator 
room the full length of the building 
are the transformer compartments and 
the switching chambers. Each trans- 
former is completely isolated in a sep 
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arate concrete fireproof compartment, 
three compartments with their trans- 
formers being grouped together. The 
low-tension switch rooms occupy alter- 
nate sections wth the transformers, 
each bank of transformers being 
grouped with its corresponding bank 
of generators, and the switches con- 
trolling this apparatus. 


each breaker being separated from the 
other by barriers of concrete. 

The transformers are of the water- 
cooled, oil-insulated type of 3,000-kilo- 
watts capacity, 6,600 to 66,000 volts, 
with provisions for five and ten-per- 
cent taps on the low-tension winding 
giving a variation of from 53,000 to 
72,000 voits on the high-tension ter- 
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each transformer requires twelve gal- 
lons per minute to dissipate the heat 
generated. The transformers have an 
efficiency of 98.7 per cent at three- 
quarters and full load and 98.6 at one 
and one-quarter load. 

Elaborate provisions have been made 
for the purification of the transformer 
oil. This apparatus consists of a num- 
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The switching has been arranged to 
handle three of the generators and 
three transformers as one unit al- 
though provision has been made for 
switching any generator or transform- 
er to the other bank if necessary. The 
6,600-volt busbars are in duplicate, the 
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main and auxiliary busbars running 
along under the ceiling above the cir- 
cuit-breakers. The phases are separ- 
ated “rom each other by concrete bar- 
riers suspended from the ceiling. The 
oil circuit-breakers stand in a row in a 
coerete structure, each phase and 
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minals. The transformers are connect- 
ed in delta. The high-tension leads are 
brought out through the latest type of 
condenser bushing. The top of each 


transformer is fitted with a safety 


valve to ease the transformer in case 
of explosion. The cases are of boiler 
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POWER HOUSE FROM FOREBAY. 


ber of tanks, pumps, dehydrator and 
separator with the necessary piping, 
etc. Tanks are provided for the stor- 
age of both ‘‘good’’ and ‘‘bad’’ oil. 
When oil is to be treated, it is sent to 
the ‘‘bad’’ oil tanks from which, by 
passing through the dehydrator and 
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PLAN OF POWER HOUSE. 


iron, heavy enough to withstand an 
internal pressure of fifty pounds per 
square inch. The cooling coils are of 
seamless brass tubing built to with- 
stand a pressure of 250 pounds per 
square inch. The water for cooling 
purposes is piped from the forebay and 


separator, it is purified and then stored 
in the ‘‘good’’ oil tanks in the base- 
ment or pumped to a large storage tank 
located above transformer No. 1. When 
moisture or any impurities such as car- 
bonized oil are present in the oil, it is 
pumped through the dehydrator which 
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has separate compartments filled with 


unslaked lime and sand. The moisture 


present in the oil will be absorbed by 
the lime and all other impurities will 
be caught in the sand filter. Any oth- 
er impurities escaping from the dehy- 
drator will be taken care of by the sep- 
arator which works on the principle 
of the well-known cream separator, the 
impurities being separated from the 
oil by centrifugal force. 

The high-tension switches are located 
on the second floor immediately above 
the low-tension switch structure. In 
each of these rooms are the three 66,- 
000-volt oil circuit-breakers, one con- 
trolling the line, one the transformer 
bank, while the third is the bus tie 
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MAIN CONTROL GALLERY. 


switch. Immediately above are the 
high-tension disconnecting switches 
with the high-tension bus bars of five- 
eighths inch copper tubing supported 
on insulators suspended from the walls 
or structural members. The minimum 
distance between phases for 66,000 
volts is four feet, while the distance to 
ground is two feet three inches. 

The control gallery is situated oppo- 
site the exciter bay in what is now 
the end of the building, but which, 
when the station is completed, will oc- 
cupy the center of the building. The 
gallery is so located that an unob- 
structed view of the generator room 
may be obtained. Instrument posts 
carrying the indicating instruments are 
arranged in a semicircle with the ex- 
citer instrument board at the back. On 
the instrument posts are mounted the 
control switches with the red and green 
signal lamps. The posts are of two 
kinds, one having mounted thereon the 
control switches and instruments for 
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one bank of generators, the other post 
having instruments and switches for 
the control of one line and one bank of 
transformers. An automatic synchron- 
izing device and synchroscope are 
placed on the exciter instrument board 
with the control switches and instru- 
ments controlling the two exciters. On 
one side of this gallery is located the 
local-service switchboard controlling 
all the lighting, heating and power cir- 
cuits in the building. One interesting 
feature is that the building will be 
electrically heated, the units being of 
five-kilowatt capacity at 225 volts. The 
lighting circuits are arranged so either 
alternating or direct current may be 
supplied. Alternating current is sup- 


plied from a 300-kilowatt 6,600-125-volt 
transformer and the _ direct-current 
from either the exciter or a storage 
battery. 

This battery may be used either for 
emergency lighting or for the energiz- 
ing of the direct-current control cir- 


cuits. It has a rating of 120 ampere- 


hours and is controlled from a panel 
close to the exciter instrument board. 
The battery is made up of sixty-five 
cells, in each of which seven lead plates 
are immersed in the electrolyte. 

All control and instrument leads be- 
fore being distributed to the control 
and instrument apparatus, are collect- 
ed and fused at the fuse board. Here 
are also mounted all the relays. A sep- 
arate board is also supplied for record- 
ing instruments. For each transform- 
er bank there are supplied one graphic 
voltmeter, one graphic wattmeter, one 
graphic ammeter and two graphic am- 
meters for the generators. 

For the protection of the generators 
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and transformers a double line of air- 
cooled choke coils have been installed, 
one set being located between the line 
and the line cireuit-breaker and the 
other set are installed at the entrance 
of the transformers. Relays of the in- 
verse-time-limit and reverse-current 
types, operative at no voltage, are used 
for the protection of the generators and 
the high-tension side of each trans- 
former bank, while the low-tension side 
of the transformer bank and the high- 
tension lines are protected by inverse- 
time-limit relays. 

Before leaving the building, each 
phase passes through a separate com- 
partment in which are installed the elec- 
trolytic line arresters with their spark 


ARRANGEMENT OF INSTRUMENT POSTS. 


gaps which are set to take care of thie 
ordinary surges on the line. If a di- 
rect lightning stroke strikes the line. 
it is taken care of by two sets of horn- 
gap arresters installed on the roof. 
These are used in combination with 
fuses and carborundum resistances. 
The lines leave the building through a 
Locke porcelain outlet bushing pro- 
tected from the weather by hoods of 
reinforced concrete suspended from 
the side of the building, the line leav- 
ing through the open space at the bot- 
tom of the hood. 
TRANSMISSION LINE. 

The transmission line is built over 8 
special right of way 100 feet wide and 
is 77 miles long. It traverses a varied 
country of rock and muskeg in the 
eastern section and a prairie and well 
settled farming country towards Win- 
nipeg. Four three-phase lines on two 
sets of double-circuit steel towers will 
be built for the final installation; the 
present equipment is made up of one 
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line of double-circuit steel towers on 
which are mounted two three-phase 
transmission lines and paralleling this 
one telephone line on wooden poles. 
In addition a patrol road twelve feet 
wide has been built from end to end, 
a considerable portion of which had to 
be corduroyed. 

The telephone line consists of a sin- 
gle copper circuit of No. 12 copper car- 
ried on glass insulators attached to a 
single cross-arm. The wooden poles 
are spaced forty per mile. The line is 
ungrounded and is so located that when 
the second line of transmission towers 
is constructed, there will be about thir- 
ty feet between it and the nearest pow- 
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houses for men and stables for horses 
are at two intermediate points. 

The standard line towers of the 
type known as ‘‘braced’’ are spaced 
1,200 feet apart with an intermediate 
“flexible” tower half-way between used 
as a strut. These braced towers carry 
two three-phase aluminum circuits, the 
capacity of each circuit being 11,250 
kilowatts. The wires of each circuit 
are spaced six feet apart and located 
on the points of an equilateral triangle. 

The legs of braced towers shown in 
one of the illustrations are built of 3.5 
by 3.5 by 0.25-inch angle iron braced 
with 2.5 by 2.5 by 0.1875-inch angles. 
In general the height of these towers 
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er wire. Transpositions are made four 
times per mile. Every mile there is a 
jack box where the patrolman may get 
in touch with the stations. A dupli- 
cate telephone line has been built from 
Lac du Bonnet to Point du Bois, on 
the same right of way as the tramway. 
From Lae du Bonnet to the city, the 
Canadian Pacific Railroad has a tele- 
graph line built so there is a duplicate 
line of communication between the 
Point and the city. 

Telephone booths are built along the 
line at intervals of five miles. Here is 
kept a full line of repairs for the trans- 
mission and telephone lines. A sleeping 
cot and a stove are provided in each 
of these booths, while a standard wall 
set is furnished with disconnecting 
switches for connecting to the tele- 
Phone circuit and for isolating each end 
of that cireuit if necessary. Patrol 


is forty-two feet. They were tested at 
the shops of the manufacturers and 
successfully withstood 6,200 pounds ap- 
plied to the end of the cross-arm, rep- 
resenting a load of 1,040 pounds per 
pin. At right angles to this a load of 
1,200 pounds per pin was applied and 
only a very small deflection observed. 
The flexible tower is designed to with- 
stand the same stress across the line, 
but will only stand about eighty 
pounds per pin in the direction of the 
line. It is built of six-inch channels 
for the upright, while the bracing is of 
the same character as the braced tow- 
ers. For convenience in transportation 
the members were not all riveted to. 
gether in the shop, the field riveting 
being accomplished by means of a port- 
able gasoline-driven air-compressor set. 
After assembly the towers were painted 
with two coats of black paint. The 
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lines crossing rivers and exposed points 
have as protection a ground wire run- 
ning from tower to tower about ten feet 
above the top cables. The pin, of two- 
inch wrought-iron pipe, is intended to 
be the weakest member in the tower 
and is designed to withstand 900 
pounds before breaking. On the heav- 
ier towers at the river crossings the 
pin is of solid cross section. The tow- 
ers at the crossing of the Red River 
and Winnipeg River are 75 and 90 feet 
high respectively, with a span of 791 
and 939 feet, and are much more 
strongly built so as to act as dead-end- 
ing towers. 

All towers are carefully grounded in 
dry ground by means of copper plates 
buried in coke and in moist ground by 
means of copper plates buried close to 
the footings. The footings of the tow- 
ers are of concrete blocks eight feet 
high sunk seven feet in the ground. 
For muskeg, reinforced hollow blocks 
grouted in place upon piles were used. 
If the muskeg was too deep for piles, 
cribbing was used. On rock, the foun- 
dation bolts were set in deep and grout- 
ed in. As the muskeg country is usu- 
ally impassable in summer, all mate- 
rials had to be taken in during the win- 
ter on the ice and snow. 

The conductors are of aluminum, 
nineteen strands, of 278,000 cireular-mil 
cross section tested to withstand an 
elastic limit of 14,000 pounds and an 
ultimate strength of 24,000 to 29,000 
pounds per square inch. The joints of 
eighteen-inch elliptical tubular sleeves 
and given three twists per joint have 
tested out to be as strong as the line 
itself. In stringing the conductors 
wooden rollers were fastened over the 
cross-arms of the towers and on these 
the cable was paid out, three conduc- 
tors at a time. 

The insulators are of the Locke No. 
364 type, having four shells cemented 
together and on the inside a thimble of 
malleable iron into which is screwed 
the insulator pin. The diameter of the 
top shell is sixteen inches and the in- 
sulator is 13.5 inches high. The insu- 
lator withstood factory tests 195,000 
to 203,000 volts dry and 130,000 to 
140,000 volts under a precipitation of 
one inch of water in four minutes. 

The cable is tied to the insulators by 
means of approximately forty turns of 
No. 2 B. & S. soft-drawn aluminum wire 
on each side of the insulator. The 
wrapping is extended to this distance 
because if the arc jumps to ground over 
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the insulator, it is better to destroy the 
wrapping than the cable itself. 

The line is divided into approximate- 
ly three equal sections by two discon- 
necting switch towers. These towers 
are double structures made up of two 
standard-angle towers with connecting 
members with an insulated operating 
platform. The line is here dead-ended 
both ways and in the gap is placed a 
mechanically operated disconnecting 
switch so connected that the three 
phases are opened at the same time. 
The switches move in a horizontal plane 
through links connected to a lever arm, 
operated from below by a chain. In- 
terconnections are also placed so that 
one line may be switched onto the other 
line in case of trouble, a means thereby 
being provided where one damaged sec- 
tion may be cut out without sacrificing 
continuity of service. 

TERMINAL STATION. | 

' The terminal receiving station is sit- 
uated on the banks of the Red River, 
occupying the full block between Ra- 
chel and McFarlane Streets. This sta- 
tion receives the current at 60,000 volts 
and transforms it to 12,000, at which 
voltage it is distributed to different sub- 
stations throughout the county by 
means of lead-covered cable in under- 


ground conduit. The present station 


is built to accommodate the equipment 
for two lines and three banks of trans- 
formers. Office space for the accom- 
modation of the construction depart- 
ment has also been provided for. At 
present the equipment consists of six 
transformers, each of 2,700-kilovolt-am- 
peres capacity with the necessary pro- 
tective, switching and control appa- 
ratus. 

The building is of pleasing appear- 
ance of red brick with white stone trim- 
mings. It rests on concrete founda- 
tions built on piling. A spur traek is 
laid into the building for the unload- 
ing of material. An electric travel- 
ling crane of twenty-five tons capacity 
facilitates the handling of material. 

The lines enter the building from a 
dead-ending tower immediately in 
front of the station and pass from be- 
low into a retmforced-concrete hood 
and enter the building through a Locke 
outlet bushing into the discharger com- 
partments where the electrolytic ar- 
resters are installed. Each arrester is 
in a separate fireproof compartment. 
The lines from here enter the high- 
tension switch room. Here are placed 
the high-tension circuit-breakers con- 


trolling the lines and transformers 
with one bus tie connecting the two 
lines. These breakers have each leg in- 
closed in an insulated tank of heavy 
steel. The breaking capacity of each 
breaker at 72,000 volts is 80,000 kilo- 
watts. The leads are brought out 
through heavy bushings of the con- 
denser type. There are two breaks un- 
der oil giving a breaking distance per 
pole of thirty-three inches. The con. 
tacts are self alining, each pair of 
two contacts having a heavy ring be- 
low the lower contact which is com- 


pressed when the circuit-breaker is 
closed. 
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er line will tend to open. To prevent 
this possibility, .iuxiliary relays and 
their mechanically operated switches 
are used in conjunction with each re- 
verse-current relay, which under the 
above conditions, prevents the tripping 
of any line breaker except that on the 
defective line. 

Close to the office section and locat- 
ed so the operator may have a con- 
prehensive view of the high-tension 
room, is the control gallery where the 
bench board and indicating-instrument 
board are located. The bench board 
is of enamelled slate, on which are 
mounted the control switches and dum. 


WINNIPEG TERMINAL RECEIVING STATION. 


All high-tension wiring is exposed. 
It is held in place by insulators sus- 
pended from the walls or ceiling and 
in the center of the room by means of 
a light steel framework suspended from 
the steelwork in the roof. The trans- 
former circuit-breakers are all provid- 
ed with relays so in case of a short- 
circuit between the generating station 
and the terminal station on the line, 
the relay at the generating station will 
operate, as will the reverse-current re- 
lay on this line at the terminal station, 
due to power feeding back from the 
terminal-station busbars. In case the 
short-circuit is heavy and close to the 
terminal station, the relays on the oth- 


my busbars of polished copper, indicat- 
ing connections through the station. 
The ammeter, voltmeter and frequency- 
meter receptacles are mounted on the 
top panels of the desk while the test- 
ing receptacles are mounted on the 
front vertical panels. The instrument 
board is of steel framework supported 
on ornamental cast-iron columns, and 
immediately back of the bench board. 
Under the control gallery are located 
the fuse and relay board and the re- 
cording-instrument board. On the lat- 
ter are located the following recording 
instruments for each line: One alternat- 
ing-current voltmeter; one power-fac- 
tor meter; one polyphase wattmeter: 
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one integrating wattmeter, and one in- 
tegrating wattmeter for each feeder. 
An equipment for the testing of the 
insulation of materials is also installed 
in this room. It is of 200-kilovolt-am- 
peres capacity and is made up of a 
testing transformer 2,200 to 180,000 
valts; a regulating transformer 250 
volts to 2,200 volts; a regulating switch 
of the drum type which with the reg- 
ulating transformer will vary the volt- 
age of the testing transformer from 
zero to 180,000 volts in 100 steps and 
a one-panel switchboard on which is 
mounted a 100-ampere carbon circuit- 


breaker. The equipment also com- 


STANDARD FLEXIBLE TOWER. 


prises one 200,000-volt electrostatic 
voltmeter, one 200,000-volt spark gap 
and three oil-testing cups. 

The leads are passed through the 
floor through bushings of ample dielec- 
tric strength to the transformers im- 
mediately below. Each transformer is 
isolated in a separate fireproof com- 
partment and each is of 2,700-kilovolt- 
amperes capacity 60,000 to 12,000 volts. 
Six of these transformers are now in- 
stalled, but compartments have been 
provided for nine. These vacant com- 
partments are at present being utilized 
for a substation, there being three 500- 
kilovolt-ampere transformers, 12,000 
to 2,200 volts, installed therein. These 
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are used for the distribution of light 
and power in this vicinity. 

On the same floor, but isolated from 
the transformers, are two lines of cell 
structures containing the 12,000-volt 
eircuit-breakers with disconnecting 
switches and busbars. The cell struc- 
ture is built up of reinforced concrete 
with barriers separating the different 
phases. Ten feeder circuit-breakers of 
200-amperes capacity each have been 
installed, of which six will. be used at 
once. The feeders leave the building 
in the basement in lead-covered three- 
conductor cables on racks suspended 
from the ceiling. Each feeder hefore 
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leaving the building is connected to a 
set of low-equivalent lightning arrest- 
ers as a protection from line surges. 
For the protection of apparatus in the 
station, double sets of choke coils and 
relays have been provided. The line 
protection is similar to that in the gen- 


. erating station and consists of electro- 


lytic arresters in the building and 
spark gaps with resistances mounted on 
the roof. 

The cooling of the transformers is ac- 
complished by the circulation of water 
as a cooling medium. For this a cool- 
ing tower of 200,000-gallons-per-day 
capacity is provided. The water is 
pumped to the top of the tower where 


1125 


it is divided into tiny particles and 
trickles over wooden troughs to a con- 
crete water tank below. A large eight- 
foot fan in the bottom of the tower 
forces air from below up through the 
descending water and cools it as it 
falls. In winter the water is by-passed 
into the tank without passing through 
the tower. By these means it is ex- 
pected a method is provided of cooling 
the water under all conditions of 
weather from the coolest day in winter 
to the hottest day in summer. 

A complete system of apparatus for 
purifying transformer oil has been in- 
stalled similar to that in use at the 
generating station. 

The equipment for the system was 
furnished by the following: Turbines 
and governors, Jens Orten-Boving 
Company, London, Eng.; generators, 
Vickers Sons & Maxim, Ltd., Sheffield ; 
transformers and switching equipment 
at generating and terminal stations, 
Canadian Westinghouse Company, 
Hamilton; general works at Point du 
Bois, John Gunn & Sons. The design 
and superintendence of the work from 
its inception up to November, 1908, 
was in the hands of C. B. Smith; at 
that time the work was taken over by 
the firm of Smith, Kerry & Chace, W. 
G. Chace being engineer in charge. 

— eo 
Coal Production in the United States. 

The United States Geological Sur- 
vey has issued its annual coal chart, 
showing the production of coal by 
states from the year 1814 to 1910. The 
figures relate a wonderful history of 
growth. In 1814 a total of 22 tons of 
coal was produced in Pennsylvania. In 
1815 the percentage of increase was 
good but still only 50 tons were taken 
out. By 1825 over 100,000 tons were 
mined in the two states producing. In 
1850 the figure had reached 7,018,181 
tons. In 1876 it was 53,280,000 tons. 
At the end of the century it was 269,- 
684,027 tons. In 1905 it was 392,722,- 
635 tons. In 1907, which it was sup- 
posed would remain the record year 
for some time, the production was 
480,363,424 tons, but in 1910 the enor- 
mous total was reached of 501,596,378 
short tons, a production larger by far 
than that of any other country in the 
world. So steady has been the increase 
in American coal production that most 
of the years have been record break- 
The total production since 1814 
about 8,250,000,000 tons. 
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GOING VALUE OF PUBLIC UTILI- 
TIES. 


FRANK F. FOWLE’S PAPER PRESENTED AT 
JOINT ELECTRICAL MEETING IN 
CHICAGO. 


A joint meeting of the Chicago Sec- 
tion, American Institute of Electrical 
Engineers, and the Electrical Section, 
Western Society of Engineers, was held 
in the rooms of the latter in the Monad- 
nock Block, Chicago, on the evening of 
November 22. J. G. Wray, chairman of 
the Chicago Section, A. I. E. E., pre- 
sided. Ralph W. Pope, honorary secre- 
tary of the Institute, was present and 
made a few remarks on the value of co- 


operation by engineers of various pro- 
fessions. 


The paper of the evening was pre- 
sented by Frank F. Fowle, of Chicago. 
It was entitled ‘‘Going Value,” and is 
briefly summarized below: 


GOING VALUE. 


Mr. Fowle opened his paper by calling 
attention to the need that engineers have 
had to meet in the last decade of combin- 
ing both economics and engineering in the 
solution of public-utility problems. Going 
value is of importance both from the legal 
and economic standpoints. Unfortunately 
there is no universally accepted theory of 
what constitutes and measures going val- 
ue. Taking up the economic definition of 
value, Mr. Fowle pointed out the two main 
theories relating to it; under the theory 
of free competition, the law of supply and 
demand regulates prices completely, while 
under the socialistic theory price is gov- 
erned by cost plus a fair profit. Correspond- 
ing theories of rate regulation of public 
utilities are met with: these are known 
as the value-of-service theory and the cost- 
of-service theory. The former and older 
theory limited profits only by natural eco- 
nomic laws. The modern theory is the 
basis of practically all rate regulation; 
while it limits the profits of public-service 
business, it also makes it more stable and 
less hazardous as an investment. In sev- 
eral states competition in public utilities 
has been set aside in favor of regulated 
monopoly. One of the fundamental prob- 
lems in such regulation is to find what is 
the legitimate investment in the public- 
utility property. The most generally ac- 
cepted method is by an appraisal to find 
the cost of reproducing the property. The 
book value, if reliable and available, is an 
aid in showing what the property has cost. 
The outstanding capital stock and bonds 
may be a fair indication of the total value. 
It is well recognized that an established 
going business costs more than the mere 
physical plant and this has led to a classi- 
fication of the total value into tangible in- 
vestments, such as organization costs, plant 
equipment, construction allowances and 
working capital, and the intangible invest- 
ments, including franchises, going value 
and good will. Taking up the intangible 
features, according to the modern theory 
franchises granted by the public have but 
a nominal value. Where a monopoly ex- 
ists there is no such feature as good will. 

Going value has generally come to mean 
that element of value which is created by 
an active or going business, in addition 
to the tangible investment for property 
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and. working capital. Mr. Fowle divides 
the various methods of determining going 
value into six different classes, as follows: 
(1) Capitalizing the net earnings. (2) 
Finding the cost of reproducing the net 
earnings. (3) Capitalizing the early losses. 
(4) Capitalizing the cost of securing busi- 
ness. (5) Overcapitalization of consoli- 
le companies. (6) Miscellaneous meth- 
ods. 

The first method has but limited appli- 
cation to public utilities. It assumes the 
going value be that value in excess of the 
tangible investment which is created by 
capitalizing the whole net earnings, after 
meeting depreciation, at the rate of inter- 
est current for investments of like char- 
acter, location and risk. But according to 
the modern theory of rates there can be 
no going value which is supported by net 
earnings in excess of a reasonable rate of 
return on the property. 

In the second method, which has been 
extensively used for the valuation of water 
works, the going value is regarded as the 
potential business value determined by the 
net income which a plant in operation will 
have in excess of what a substitute plant of 
like character, the construction of which is 
begun at the time of valuation, can produce, 
the annual excess earnings being reduced 
to present worth. This determination re- 
quires a large amount of data not always 
available; the usual way is to plot curves 
of commercial revenue and operating ex- 
penses for several years and project them 
forward to the time when the new plant 
is assumed to have the same revenue. The 
author cited a number of cases illustrating 


this method, notably those of the Peoria — 


water works and the recent Chicago gas- 
rate investigation by W. J. Hagenah, and 
discussed at length what he regards as its 
shortcomings, chiefly that it measures no 
element of value under the cost-of-service 
theory of rates. 

According to the third method, which is 
the one approved by the Wisconsin Rail- 
road Commission, the early losses usually 
incurred in developing a business are capi- 
talized, with interest. as the going value. 
Great care is required in carrying out such 
a plan; the business which prospered least 
would apparently be given the greatest go- 
ing value. 

According to the fourth method, the cost 
of developing a business is regarded as a 
legitimate means of finding the going val- 
ue. However, such costs are very common. 
ly included in selling costs and are there- 
fore part of the operating expenses. 

In the fifth method, the over-capitaliza- 
tion of a property formed by merging two 
or more competing properties that is in 
excess of the cost of the tangible property 
that is needed by the consolidated company 
is regarded as a fair measure of going val- 
ue. On the theory that the public is re- 
sponsible for duplication of equipment 
where it has authorized needless competi- 
tors, it must asknowledge such over-capi- 
talization. 

The sixth class covers a number of mis- 
cellaneous arbitrary methods not worthy 
of consideration on the cost-of-service 
theory of rates. 

The author’s conclusions are: 


1. Under the cost-of-service theory we 
seem bound to recognize every element of 
actual cost, for both tangible and intangi- 
ble property, which is legitimate, reason- 
able and. necessary. 


2. Going value, under this theory. cannot 
be supported by capitalized net earnings in 
excess of a fair return on the cost value 
of the property. 

3. Rigid rules for measuring the going 
value, if any, under the cost-of-service 
theory, cannot safely be laid down, because 
local circumstances in each case are dif- 


ferent and each issue should be treated on 
its merits. 
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4. The general test for value of any 
kind, under this theory, is always the cost, 
but this may be tempered by the great de 
sirability of distributing justice and equity 


to both the public and the utility companies 
in equal measur 3. 


The discussion was opened by Ben- 
zette Williams, past president of the 
Western Society of Engineers. He said 
the determination of going value by 
capitalizing the net earnings has no 
standing in the rulings of the courts or 
public-service commissions, although the 
companies have usually contended for 
it. There are only two legitimate meth- 
ods of determining the value of a prop- 
erty. The first is to find the cost of 
construction plus the cost of developing 
the property; under this there can be 
no going value. The second is to base 
it on an appraisal of the physical prop- 
erty; this might be called the ‘‘junk”’ 
theory. A plant is worth more than its 
physical value or cost of construction 
because it has an established business. 
This is shown by the higher value of 
such a property over that of a new 
property under similar local conditions. 
The going value is the excess of revenue 
which a plant is earning beyond what 
a new plant would bring. The courts 
have consistently held to this view. The 
Wisconsin commission has apparently 
changed its views and its rulings are 
difficult to apply. There is no such 
thing as intangible value in a property; 
even though not all physical, it is all 
tangible and determinable. Franchises 
and good will have no value in most 
modern utilities. On the whole, “going 
value’? is an unfortunate term and 
should better be changed to business 
value, revenue value or service value 
and the total value of a property should 
be called the ‘‘going value.’’ 

J. W. Alvord, also past president of 
the Western Society of Engineers, said 
he was pleased to note that the author 
of the paper had so successfully based 
it on broad economic principles. He 
concurred in most of Mr. Williams’ 
statements, but dissented from what 
seemed to be Mr. Fowle’s inference that 
the stand on going value taken by the 
Wisconsin commission was thoroughly 
sound. There are various ways of find- 
ing the value of a property; if any onè 
is adopted its theory must be adhered 
to throughout. This is not true in the 
recent Wisconsin rulings. The courts, 
on the contrary, have almost invariably 
favored determining the value by find- 
ing the cost to reproduce the business. 
This is the proper basis of determining 
the going value, as is shown by the fre- 
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quency of its use in water-works and 
other utility cases. One reason for so 
much confusion on the subject of going 
value is the lack of a simple definition. 
Mr. Alvord would define it as the value 
of a created income. 

W. D. Martin stated that the Des 
Moines gas case, which is soon to be de- 
cided, is of particular interest just now 
because several methods of determining 
going value were presented in it. 

M. G. Lloyd said that ‘‘going value’’ 
was an unfortunate term, as is evident 
from the variety of senses in which it is 
used. It should represent that value 
that is required to make the business a 
going one. 

J. R. Cravath called attention to the 
self-evident fact that from the ‘‘square- 
deal’’ standpoint the investor has a right 
to get a fair return on the legitimate 
investment in the property and this 
must be taken into account in any de- 
termination of going value that may be 
made. 

On account of the lateness of the hour 
Mr. Fowle briefly closed the discussion. 
He agreed that ‘‘going value’’ would 
have been a better term if it meant the 
total value. He also agreed with most 
of the remarks of Messrs. Williams and 
Alvord, but did not coincide with their 
views on the reproduction-of-earnings 
method. 

—— ere 
American Institute Meeting, to be Fol- 
lowed by a Smoker. 

The two hundred and sixty-sixth 
meeting of the American Institute of 
Electrical Engineers will be held in the 
Engineering Societies Building, New 
York City, on December 8. A paper on 
‘‘ Methods of Varying Speeds of Alter- 
nating-Current Motors” will be read 
by Gus A. Maier, of the General Elec- 
tric Company. 

The Meetings and Papers Committee 
has felt that there is a demand on the 
part of a large number of members 
who come to Institute meetings for an 
opportunity to meet each other and to 
discuss matters of interest. 

To promote sociability the committee 
has arranged to start promptly the 
reading of the paper at 8:15 p. m. and 
to adjourn at 10 o’clock, at which time 
the tenth floor will be thrown open 
and the members will go from the au- 
ditorium to meet each other in the In- 
stitute rooms. Light refreshments will 
be served, and if the innovation is a 
success it will be continued and made 
a feature of all n eetings. 
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Convention of Mechanical Engineers 
in New York City. 

The American Society of Mechanical 
Engineers will meet in New York City 
next week to perfect plans for the most 
progressive movement ever undertaken 
by any engineering organization. More 
than forty committees are being ap- 
pointed, each one of which is to inves- 
tigate some particular industry and 
thus permit the Society to serve it for 
the betterment of industrial and social 
conditions therein. 

Aside from the betterment to the in- 
dustrial world from the introduction 
uf standardized and more economical 
methods, it is expected that this move- 
ment will aid greatly in bringing the 
engineering profession into a share of 
that prominence and leadership in pub- 
lic affairs now largely held by lawyers 
and financiers. It is believed that the 
time has come for engineers to make 
their influence felt in regard to public 
questions, and that no profession is 
better fitted than that of engineering to 
cope with the problems of municipal, 
state and national affairs. 

Four committees are actively at work 
in their special lines, namely, on tex- 
tiles, on cement, on machine shops, and 
on administration of industrial estab- 
lishments. As a result of their investi- 
gations, papers will be presented and 
special sessions held during this con- 
vention by members representing these 
industries. 

Membership on these committees will 


” not be confined to members of the So- 


ciety. On the contrary, each committee 
will include men who are recognized 
as possessing special knowledge and ex- 
perience in the particular industry un- 
der investigation without regard to so- 
ciety membership. 

These committees are expected to in- 
vestigate the peculiar problems and 
needs of the technical branch under 
their charge, and render reports or 
suggest means whereby unsolved prob- 
lems may be brought before the So- 
ciety as a whole, or new developments 
brought to its attention. 

Following is the program for the 
meeting: 

PROGRAM. 

Tuesday, December 5, 8:30 p. m. 
President’s Address and Reception. 

Wednesday, Business Meeting, 10:00 
a. m. : 

Professional Session. 

‘The Turret Equatorial Telescope,’’ 
James Hartness. 
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‘*Expense Burden: Its Incidence and 
Distribution,’’ Sterling H. Bunnell. 

‘‘Standard Cross-Sections,’’ H. de B. 
Parsons. 

Professional Session, 2 p. m. 

‘‘Tests of Large Boilers at the De- 
troit Edison Company,’’ D. S. Jacobus. 

‘‘Strain Measurements of Some 
Steam Boilers Under Hydrostatic Pres- 
sures,” James E. Howard. 

“Herringbone Gears,” P. C. Day. 

Cement Session, 2 p. m. 

Reception, 4:00 to 6:00 p. m. 

Address, 8:00 p. m., ‘‘Geo-Dynamics, 
or the Mechanics of the Formation of 
Worlds,” by Robert S. Woodward. 

Thursday, Professional Session, 10 :00 
a. m. 

“‘The Core Room: Its Equipment 
and Management,” Henry M. Lane. 

‘‘Tests of a Sand-Blasting Machine,’’ 
Wm. T. Magruder. 

‘“‘Die Castings,” Amasa Trowbridge. 

‘Variable-Speed Power Transmis- 
sion,’’ G. H. Barrus and C. M. Manly. 

Gas-Power Section, 10:00 a. m. 

‘Qil Engines,” H. R. Setz. 

‘‘Test of an Eighty-five-Horsepower 
Oil Engine,” Forrest M. Trowl. 

‘‘Design Constants for Small Gaso- 
line Engines,” Wm. D. Ennis. 

‘‘Natural-Gas Engine of 1,000 Kilo- 
watts: Tests, Construction and Work- 
ing Costs,” E. D. Dreyfus and V. J. 
Hulquist. 

Excursion, 1:30 p. m., to inspect the 
Steamship Olympic, the largest passen- 
ger vessel afloat. 

Friday, Professional Session, 10:00 
a. m. 

‘‘The Development of the Textile In- 
dustries of the United States,” Frank 
W. Reynolds. 

“Rational Psychrometric Formule: 
Their Relation to the Problems of Me- 
teorology and of Air Conditioning,’’ W. 
H. Carrier. 

‘‘Air Conditioning Apparatus,” W. 
H. Carrier and F. L. Busey. 

‘‘Some Experiences with the Pitot 
Tube on High and Low Air Velocities,” 
Frank H. Kneeland. 

———-3-- oe —_—__——_ 

To Sell No More Perpetual Leases. 

The province of Quebee will sell no 
more of its waterpowers in perpetuity, 
and has advertised for proposals for 
ninety-nine-year leases of ten large 
waterpowers in the province. In future 
the policy of leasing will be followed, 
so that the province will reap the bene- 
fit of the development which takes 
place. 
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A French Electric Villa. 

A house has been built at Troyes, 
France, in which the electric current is 
put to every possible use in enhancing 
the convenience and luxury of the 
home. The house is owned by Georgia 
Knap, and is known as La Villa Feria 
Electra. Much of the work which is 
ordinarily done by servants is in this 
house performed by electric conve- 
niences. 

A visitor to the villa finds that when 
he rings the gate opens by itself, while 
a voice proceeding from a hidden tele- 
phone, tells him to enter and allow the 
gate to close. The mechanism for open- 
ing and closing the gate is shown in 
the accompanying illustration. There 
is also a telephone at the front gate 
which permits the occupant to con- 
verse with the visitor. At the door 
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ELECTRICALLY OPERATED GATE. 


the visitor is confronted by a mat 
which cleans and polishes his shoes. If 
the visitor arrives after nightfall the 
same push button that rings the bell 
will light up the path from the gate to 
the house. 

The house is a real museum of elec- 
trical inventions and conveniences, the 
dining table being perhaps the greatest 
wonder. No servants wait upon the 
diners. Beside each plate is a small 
glass and metal cylinder which becomes 
an electrice radiator at the touch of a 
button. Foot warmers are located un- 
der the table opposite each chair. At 
the head of the table is a circular desk, 
its center traversed by a metal strip 


with a groove like a miniature railway. 
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At the touch of a button this desk dis- 
appears through the floor, and in its 
place a steaming tureen of soup arises 
ready for serving. The tureen passes 
automatically around the groove in the 
table from guest to guest until each 
one has served himself. Completing. the 
journey it disappears again through 
the floor. In a few minutes a recep- 
tacle for dirty dishes appears and 
awaits its load. In a similar manner 
all the food from the first to the last 
course is served. In hot weather there 
is a fan to blow cool air across the 
room, the air being both scented and 
cooled by passing over perfumed water. 
Of course, the room is electrically 
lighted. 

In the kitchen not only is all the 
cooking done by electricity, but all the 
various utensils used in preparing the 
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visitor and by pressing a button the 
gates are electrically made to swing 
open or close. | 

In the bedroom it is only necessary 
to press a button in order to have a 
hot-water bottle heated. In the morn- 
ing the window shade ean be raised 
or shutters opened in the same simple 
way, and breakfast, the morning news- 
paper and the mail are automatically 
delivered to the room. An electric 
burglar alarm is operated should any- 
one attempt to break into the house 
during the night. 

: ——— > E 

Water-Power Withdrawals. 

Over a million and a half acres of 
public land now stand withdrawn by the 
Government as being valuable for the 
possible development of water power. 
During October the United States Geo- 


DINING 


food are electrically driven. 
es are of aluminum. 


The dish- 
Among the ma- 
chines to be seen here are a mincing 
machine, coffee grinder, dish washer, 
and a buffer and polisher. The mo- 
tor-driven apparatus for conveying the 
dishes to the dining room is also lo- 
cated here. 

In the laundry the washing, drying 
and ironing are done by electricity. All 
rooms in the house are heated, lighted 
and ventilated by the use of electric 
current. Telephones and electrice cigar 
lighters are to be found everywhere. 
By a series of mirrors the occupant of 
the house can see who is standing at 
the gate in the street. By means of 
the telephone he can converse with the 
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TABLE WITH TRAVELING TRAY. 


logical Survey recommended the with- 
drawal of 54,422 acres as having power 
possibilities and the restoring of 2,600 
acres in Montana and Wyoming because 
field examination by the Survey showed 


them not to be valuable for that pur- 
pose. 


——e eM 


Census Report on Poles. 

A preliminary statement issued by the 
Census Department shows the number 
of poles purchased by telephone and tel- 
egraph railroad and power companies in 
1910 and the three years preceding. At- 
cording to this report there were 3,870,- 
694 poles purchased in 1910. Of these 
73.2 per cent were used by telephone 
and telegraph companies; 18.9 per cent 
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by electric-railroad light and power com- 
panies and 7.9 per cent by steam rail- 
road companies. 
——_——-@—____. 
Electric Drive for the Earth. 

While it has never been demonstrated 
that interstellar space offers any resist- 
ance to the motion of ponderable bodies 
and it is consequently doubtful whether 
any motive power is necessary to keep 
celestial bodies in motion, nevertheless 
theories have occasionally been advanced 
to account for the motion or rotation 
of such bodies. At least there must 
have heen some force in play at the 
time when such motions were first 
started up. 

The accompanying illustration of a 
model prepared by Peter W. Sothman 
illustrates one theory which might ae- 
count for the rotation of the earth. 


MODEL OF EARTH ROTATED BY THERMO- 
ELECTRIC CURRENTS. 


The model consists of a globe made up 
of two metals in which thermo-elee- 
trie currents are caused to circulate 
When one side of the globe is heated. 
The heating effect. is produced by the 
Presence of a lamp whose radiation 
takes the place of sunlight. A mag- 
netic field is necessary to produce mo- 
tion on this hypothesis and it is sup- 
plied in the model by a U-shaped mag- 
net. The magnetic field thus produced 
is approximately horizontal while the 
motion takes place around the vertical 
axis. The permanent magnet and the 
thermo-electrie currents provide the 
two necessary requisites of an electric 
motor. The model makes about four 
revolutions per minute. 
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LETTERS TO THE EDITOR. 


_ Petersburg Franchise. 
To The Editor: 

In reference to an article in the 
ELECTRICAL REVIEW AND WESTERN 
ELECTRICIAN, on page 1058 in reference 
to Petersburg, Ind., will state that there 
has been an error made. While Peters- 
burg is anticipating letting a new fran- 
chise early in the year of 1912, will 
state that in no way is the Evansville 
Gas & Electric Light Company connect- 
ed with this proposition mentioned by 
you. 

I, as general contract agent of the 
Electric Department, have been em- 
ployed by them as an individual to 
take care of their interest in the let- 
ting of this new franchise. 

S. R. GALLAGHER. 


Evansville, Ind., November 21, 1911. 
-e 


Electrocuting Insects. 
To The Editor: 
The following has a bearing upon the 


article in your issue of September 9 on 
the destruction of insects. A good many 
vears ago the first long-distance trans- 
mission electric line was installed be- 
tween Folsom and Sacramento, Cal. 

When it was found to be a SUCCESS, 
the company had an excess of power, 
especially in winter. To dispose of this 
excess they induced the city of Sacra- 
mento to install a most elaborate street- 
lighting system; in fact, it was thought 
at the time over-elaborate, and it was 
even insinuated that there was graft. 
However, the system was expanded un- 
til Sacramento was the best lighted city 
in the country, and js today, for that 
matter. 

Sacramento used to be badly mosqui- 
to-ridden and bitten. It is surrounded 
on three sides by swamps. When the 
lights were on the first summer, they at- 
tracted a swarm of mosquitoes, gnats 
and beetles that made life almost un- 
bearable, so much so that the beetles 
were promptly dubbed ‘‘electric-light 
bugs. ”’ 

I noticed that the beetles would fly 
to the hght and then drop stunned, and 
then I noticed that when they lighted on 
the wire that they would drop. From 
this I reasoned that they were affected 
by the static charge of the conductor 
and lamps. 

This phenomenon so impressed me 
that I remembered it through all these 
years and, when in California last sum- 
mer, made a special trip to Sacramento 
to observe it anew. Though I was 


‘United 
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there for a week I did not see a single 
Leetle and there used to be, without ex- 
aggeration, millions of them. I found 
even that the people had forgotten about 
them. Further the mosquito and gnat 
nuisance was abated. 

I believe that it was the excessive use 
of electricity, along with the numerous 
high-tension lines, with their corres- 
ponding static charge, used out there, 
that has caused this and I feel that it 
is worthy of serious investigation. 

Certainly it does seem reasonable that 
if we could dispose of the female before 
she gave forth her brood, we could grad- 
ually eliminate the pests. 

J. F. Duryea. 

New York, N. Y., November 25, 1911. 

: —eo 
Census Report on Milwaukee’s Electri- 

cal Manufacturing Industry. 

In another part of this issue is given 
an interesting statement of the gross 
data ascertained by the Thirteenth 
States Census respecting the 
manufacture of electrical machinery, 
apparatus and supplies in this country 
during the year 1909, this being com- 
pared with the corresponding figures for 
1904. These data have also been classi- 
fied for the principal centers of manu- 
facture and the following summary 
shows the statisties for Milwaukee, Wis. 

The value of products represents their 
selling value or price at the plants as 
actually turned out by the factories dur- 
ing the census year, and does not nec- 
essarily have any relation to the amount 
of sales for that year. The values under 
this head also include the amount re- 
ceived for work done on materials fur- 
nished by others. The actual details 
can be drawn from the tabular summary 
which follows: 


CENSUS DATA ON MILWAUKEE'S ELECTRI- 
CAL MANUFACTURE. 


Census Per cent of 
increase 
1909 1904 1904-1909 
Number of estab- 
lishments ....... 18 12 50 
Capital ........... $3,656,000 $5,133,000 #29 
Salaried employees 34 223 52 
Salaries .......... 72,000 $310,000 2 
Wage earners (av- 
erage number)... 998 §15 232 
Wages ............ $598,000 $491,000 22 
Miscellaneous ex- 
penses .......... 52,000 543,900 *35 
Cost of materials 
used ............ 128,000 655,000 42 
Value cf products 2,749,000 2,257,000 22 


* Decrease. 


——~+--e—__ 
Coal Production in Illinois. 
Illinois has produced more coal than 
any other State except Pennsylvania, 
the total tonnage since 1833, when coal 
mining first began in the State, being 
790,333,235 short tons, according to the 
United States Geological Survey 
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| SWITCHBOARDS OF THE PEDES- the total length of the desk being only 
| TAL, POST AND CONTROL-DESK 24 feet, the height 8 feet 7.5 inches and 
| DESIGN. —IMI. the depth 3 feet 6 inches. The general 
f 


| O BY STEPHEN Q. HAYES. 
|. 
i 


Most of the previous illustrations of 
control desks were made from photo- 
graphs of the actual desks as erected, 
but some of the most interesting fea- POTE ONEEN E 
| tures, such as the arrangement of the RA ERR E IRI ee 

miniature bus with reference to the 
circuit-breaker controllers and indicat- 
: ing lamps, show up more clearly in the 
photographic reproductions of draw- 
| ings of such desks which follow. 
Fig. 22 shows the front elevation, 
plan and sectional drawings of a con- 
trol desk for a French turbo-generator 
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supporting the instrument frame. Suit- 
able calibrating jacks are located in 
front of the desk for calibrating the 
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r ste epe f 8 
station. This desk is of the same gen- sez g no $4858 2 8 
eral type as that shown in Fig. 21, ex- £883 52 iissa digge 8 4 
ko cept that is straight not curved. This HE ae wall $ HE i $ 
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ing up the method of connections. type of framework for this desk is clear- 
Each of the eight sections of this con- ly shown. The leads from the control 
trol desk takes care of one 8,000-kilo- to the instrument frame pass up 


watt generator and five feeder circuits, through the hollow cast-iron columns 
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FIG. 22.—ELEVATION, CROSS SECTION AND PLAN OF A CONTROL DESK. 
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various switchboard instruments with- 

out removing them from the frame. 
As a sample of a centrol desk with 

instruments set in the face of the desk. 
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Fig. 23 shows the plan, elevation and polyphase indicating wattmeter in the 
sectional drawings of a desk for a face of the desk. These generator sec- 
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water-power plant in Mexico. The two 
sections at the extreme ends are the ex- 
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citer sections and are provided with 
three knife switches, a vertical edge- 
wise ammeter and voltmeter, and ex- 
citer-rheostat handwheel in the face of 
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the desk. The four remaining sections 
are used for the control of alternating- 
current generators, and each is pro- 
vided with three vertical edgewise am- 
meters, a vertical edgewise direct-cur- 
rent field ammeter, a vertical edgewise 


tions also contain the handles for dis- 
tant-mechanical-control oil 


circuit- 
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Italian receiving station, designed to 
correspond with European ideas of 
having the switchboard instruments 


placed in the face of the desk, and 
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breakers, the handwheels for mechan- 
ically operated rheostats, as well as 
the necessary equipment of field 
switches, voltmeter receptacles, syn- 
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25.—PLAN AND ELEVATIONS OF A CONTROL DESK AND INSTRUMENT BOARD. 


chronizing \ devices, etc. A vertical 
post equipped with synchroscope, fre- 
quency meter, power-factor meters and 
voltmeters is placed at the center of 
the installation. 

Fig. 24 shows a control desk for an 


FIG. 24.—ELEVATIONS AND PLAN OF A CONTROL DESK. 


having the connections arranged in the 
form of a ring bus. This control desk 
was designed to take care of two 15,- 
000-kilowatt, 72,000-volt, three-phase © 
incoming lines controlled from section 
“E,” and as may be noted these two 
lines were connected through breakers 
to a high-tension ring bus. The four 
sections to the left of section ‘‘K’’ were 
each used for the control of a bank of 
three 1,600-kilowatt transformers step- 
ping down to 5,300 volts, and one 5,300- 
volt outgoing feeder. As may be noted. 
each bank of transformers was pro- 
vided with a eircuit-breaker for the 
high-tension circuit and one for the 
low-tension circuit connecting to one 
side of a ring bus, the other side of 
the ring bus being used for supplying 
current to the feeder circuits at 5,300 
volts. Following the usual practice 
the ring buses are sectionalized by 
means of knife switches between each 
point where current is put in or taken 
out. 

The two sections to the right of sec- 
tion “E” each controlled a bank of 
three 1,600-kilowatt step-down trans- 
formers, 72,000/27,000 volts, and two 
27,000-volt outgoing feeder circuits. 
Edgewise indicating instruments were 
set in the top of the contro] desk, and 
round-pattern watthour meters were 
mounted on the front of the desk. The 
front, back and end of the desk were 


_ 
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made of expanded-metal construction, 
while the top was made of steel plate. 
Fig. 25 shows the plan view, front 
elevation, and end view of control desk 
having Instrument panels coming down 
to the top of the horizontal section of 
the desk, these panels for this particu- 
lar desk being provided with round- 
pattern meters seven inches in diam- 
eter. This desk when fully equipped 
will take care of two 300-kilowatt, 250- 
volt, waterwheel-driven exciters; four 
6,000-kilowatt, 4,000-volt, three-phase 
generators; four banks each of three 
1,750-kilowatt, single-phase transform- 
ers stepping up to 100,000 volts; three 
1,750-kilowatt, three-phase transform- 
ers stepping up to 40,000 volts; four 
100,000-volt transmission lines and two 
40,000-volt transmission lines. The 
total length of the desk is only ten feet, 
and the depth three feet three inches. 


The miniature bus on the face of the 


desk shows the various connections 
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made by the breakers. This desk with 
its Instrument frame is arranged to be 
mounted on pipe construction. In this 
plant, as well as in the plants where 
several of the other desks were pro- 
vided, the exciter circuits and field cir- 
cuits of the generators were controlled 
by electrically operated switches, as 
also were the main circuits of the gen- 
erators, transformers and lines. 

Owing to the necessary space limita- 
tions of an article of this kind, it has 
been impossible to dwell on many of 
the interesting features in the different 
plants for which these control desks, 
pedestals, ete., were designed, but it is 
hoped that this artiele will give at least 
some idea of the general trend of this 
class of switchboard design. 

———_——__soe_—-—_ 
The Pacific Gas & Electric Company’s 
Extensive Service. 

One of the most wonderful public- 

service corporations in the world is the 
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Pacifie Gas & Electric Company, which 


has its headquarters in San Francisco, 


Cal. Although its densest service is con- 
centrated around the Golden Gate, its 
extended network serves a total area of 
32,431 square miles, comprised in 26 out 
of the 56 counties in the state of Cali- 
fornia. Two-thirds of the entire popu- 
lation of the state reside in this exten- 
sive territory. The company supplies 
electricity to 158 cities and towns, with 
a population of 1,089,790; there are 
eleven hydroelectric plants in the moun- | 
tains and three steam-driven electric 
plants in the large cities connected to 
the system. Gas ìs supplied from 
eighteen gas works to 33 communities 
having a total population of 988,900. 
Water is supplied to 17 towns, with a 
population of 43,415. Electric street- 
car service in Sacramento, whose popu- 
lation is 52,000, is also supplied by the 
company. The total number of em- 
ployes is 3,500. 


Commercial Practice—Management, Rates, New Business. 


The Electric Solicitor. 

In the October Bulletin of the New 
York Companies’ Section of the Na- 
tional Electric Light Association, Jo- 
seph V. Guilfoyle, of the Yonkers Elec- 
trie Light & Power Company, contrib- 
utes an interesting treatise on this sub- 
ject. He writes that this treatise was 
prompted by the fact that many of those 
actively engaged in the capacity named, 
or with intentions to become such, failed 
to appreciate the essential qualities 
which make up a successful solicitor. In 
very few instances has the writer found 
a man who generalizes on the sale of 
electricity in its varied fields, to be sue- 
eessful or proficient, whereas the man 
specially trained on one subject, be- 
eomes a specialist and can be entrusted 
with special affairs. 

This classification as a specialfst must 
not be miseonstrued. A good solicitor, 
to be efficient, must have a general train- 
ing in the electrical central-station in- 
dustry. A solicitor should be a forceful 
and intelligent talker, willing to listen 
to the arguments that his prospects off- 
er, and counterbalance or hetter their 
argument with one in favor of his com- 
pany. A great mistake is made by many 
solicitors in regard to their using too 
many technical and electrical terms in 
conversation with prospects. This is 
confusing to the general public, as an 
argument in dollars and cents appeals 


more to the average man. The use of 
such names as volts, amperes, cycles, 
phases, kilowatts, ete., in a conversation 
mystifies many a man, and he may de- 
cide against electricity, fearing it too 
mysterious to be used. 

A very good argument is to have some 
ideal installation to refer to. If the 
prospect runs a butcher shop, try to lo- 
cate a good up-to-date example of elee- 
tricity as apphed to that business, 
where the current is used for lighting, 
refrigerating, meat choppers, ete., and 
use the advantages of that installation 
and the cost of operation, as your argu- 
ment. Many merchants will confer on 
these subjects, and this will help your 
case considerably. This same point of 
having ideal cases ìn the vicinity or 
town for prospects to see and confirm, 
refers to every branch of the central- 
station industry. A great amount of 
help ean be derived from the tables of 
average consumption, casts, ete., as fur- 
nished in the N. E. L. A. solicitor’s 
handbook. 

Above all, do not give a prospect any 
information, data, ete., on a subjeet that 
you are not familiar with, as it often is 
misleading, and if your advice is taken, 
the results are contrary. This is a bad 
blow to your company. If confronted 
with a subject on which you are not en- 
tirely familiar, equip yourself with the 
correct data for a later call, or have 


some other solicitor familiar with the 
subject call with you. Do not let your 
arguments in favor of electricity be on 
what eleetricity has done in the past, 
but what it is doing now, and will do 
in the future. Study the policy of your 
company thoroughly, and see that it is 
carried out to the letter. A thorough 
knowledge of your position, coupled 
with perseverance and courtesy, will 
make a successful solicitor, and assist in 
furthering the electric central-station in- 
dustry. 

You do not necessarily have to run 
down and criticise your rivals, such as 
gas, oil and steam, but rather make your 
efforts show the practicability and ad- 
visability of substituting electricity for 
light, heat and power. 

Inasmuch as at present the hopes of 


the future in regard to power are di- 


rected toward electricity it is gratify- 
ing to see the attempt to justify the 
trust thus placed upon these interests 
in a repeated lowering of the cost to 
the customer in a period made notable 
by excessive increases in the cost of liv- 
ing. With lowered cost the field accord- 
ingly widens as the elements of saving 
to a community increase and the great- 
er is the ease with which it meets the 
competition of older agents. 

These elements of saving may, for 
convenience, be classified into the three 
divisions, light, power and heat. 
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Lighting development has progressed 
along both indoor and outdoor lines. 
Thanks to the illuminating engineer 
both these fields are being placed upon a 
scientific basis while meeting more and 
more effectually the demands of artistic 
taste. The superiority and efficiency of 
the tungsten lamp have been influential 
factors in winning for it a near mo- 
nopoly in commercial, industrial and res- 
idential lighting. Its promise as a busi- 
ness getter has been confirmed. One 
particular field has been among small 
merchants who realize the value of a 
modern electric installation but were 
prevented by the expense from securing 
its advantages. It encroaches some- 
what upon the field of the are lamp in 
its growing use for ornamental street 
lighting. In business districts a de- 
mand has arisen for a system that will 
be attractive by day as well as by night, 
as its value as an advertising medium 
is thus greatly increased. In its use for 
series street lighting a very useful field 
is being exploited and one whose influ- 
ence may be far reaching. 

The flaming are is preeminently an 
outdoor unit. By its immense candle- 
power the lighting of streets and out- 
door spaces has been permitted to a de- 
gree hitherto impossible. Popular ap- 
proval for abundance of light is by no 
means monopolized by this huge light 
source. Electrice signs have demonstrat- 
ed their popularity as most central sta- 
tions are glad to testify. 

Improvements in motors and controll- 
ing devices which tend towards simpli- 
fication are great helps in extending the 
service. In addition to securing in- 
creased results along existing lines the 
new fields of refrigeration and the elec- 
tric vehicle are rapidly opening a grati- 
fying source for expansion. 

Experience has shown that the public 
is willing to buy electrice devices. Va- 
rious heating appliances come under 
this heading which in addition to their 


Own consumption are useful as auxil- 


laries to other electric installations. 
————_>--_____ 
Motor Load in Yonkers Shows Remark- 
able Increase. 

The united efforts of the contract and 
inspection department of the Yonkers 
(N. Y.) Electrice Light & Power Com- 
pany have resulted in increasing the 
motor installation in Yonkers nearly 200 
horsepower in the last two months. A 
steady increase in contracts secured and 
installations signed has been noted and 
bids fair to make this a banner year. 
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A Unique Rochester Organization. 

“We don’t want your business and 
we don’t want your money unless our 
service is absolutely the best thing’ for 
you,” is a fitting introduction for a 
much-commented-upon booklet which 
the Rochester Railway & Light Compa- 
ny has recently distributed. This book- 
let bears the caption, ‘A Unique Roch- 
ester Organization,’’ and is characteris- 
tic of the policy of the company. The 
following extracts are taken from the 
second edition of this publication which 
was found necessary : 

“The management of our concern is 
Rochesterian through and through, and 
recognizes that this Company prospers 
with the prosperity of each individual 
citizen, and that it suffers its propor- 
tionate share of adversity with each in- 
dividual in the city. This fact alone 
shows the commercial motive for not 
wanting to serve you unless our service 
is the best thing for you. 

“The management is not living for 
today alone, it is trying to build for the 
future. We want your business for the 
next hundred years, and again the high- 
est commercialism would dictate that 
we should not get it in the first place, 
unless we can make it to your interest 
to give us the business for the extent of 
our natural lifetime. 

‘*But that isn’t all. We are human 
beings, and know that life won’t be 
happy for us if we do not carry with 
us the consciousness that everything 
that we have gained has been gained on 


the highest standard of integrity. Each 


individual of us has to live with him- 
self, and therefore wants to feel that 
he has been of some service to his fel- 
low men and to his city in contributing 
something that is worth while as the 
product of his life work. We have to 
have our own self-respect in order to be 
able to live with ourselves, therefore we 
can’t ask you to give us your business 
unless we are conscientiously convinced 
that you as well as we benefit by the 
transaction. 

‘‘To secure this end the management 
of our Company has surrounded itself 
with a group of men first and foremost 
of high ideals and ethical standards, 
men who could not be hired at any price 
to sell a commodity in whieh they did 
not personally believe, and whom no 
consideration would induce to make 
misrepresentation of that commodity. 
These men have been carefully chosen 
on the basis of technical skill as well, so 
that they might study your require- 
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ments and adapt our service so that it 
might be in the highest degree useful 
to you. The Company cannot afford to 
make mistakes in such matters, and, 
therefore, must employ men of the high- 
est skill attainable. 

THE COMMERCIAL DEPARTMENT. 

“ As the men in this department come 
into contact with you very often in your 
home, where the problems of utility and 
service must include a consideration of 
your personal desires and ideals, it is 
necessary that they be able to the fullest 
degree to enter into the spirit of your 
requirements—that they be in the broad- 
est sense sympathetic of all the condi- 
tions with which you wish to surround 
yourself in your home, in the treatment 
of your display windows, and of your 
sales rooms. The men working in this 
department are not one-rule men. They 
know that what devices and equipment 
would be best for one place might not 
of necessity be desirable in another 
place, and so enter into your ideas as 
to select from our broad line of equip- 
ment just the device that best fits your 
individual conditions. They are glad to 
make the selection for you, or to sup- 
ply you with detailed information about 
each device, with which you can judge 
for yourself as to its particular merits 
for your own individual use. They 
know the advantages of each different 
type of apparatus that we handle, 
whether in the gas or electric line. 

THE ENGINEERING DEPARTMENT. 

‘When you sign a contract for elec- 
trical service you are not buying cur- 
rent alone. You are not particularly 
interested in purchasing electricity, ex- 
cepting as a means of securing in your 
factory the best and largest production 
at the least price consistent with good 
service. We express this among our- 
selves by the oft repeated statement, 
‘‘The customer does not buy current, he 
buys utility, satisfaction.” We have, 
therefore, gone a considerable distance 
beyond the point of running the wires 
and sticking in a motor here and there. 
We have arranged to study your fac- 
tory operations and the character of 
your machinery, and to so adapt our 
drive that it will help you to the maxi- 
mum degree in the business for which 
you have organized. Our refrigerating 
engineers, for instance, are expert in 
every phase of refrigeration and ice- 
making. When they study your plant, 
they tell you not-only whether you can 
afford to use electric power to run the 


plant, but whether you can make 
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changes and improvements in the re- 
frigerating end of your equipment so as 
to use smaller and smaller quantities of 
power and to get better and better con- 
trol of your temperatures. When our 
engineers electrified the largest dairy in 
town they went much beyond the belt 
which our motors drive, and found for 
the dairy the most effective form of pas- 
teurizer on the market, so as to cut 
down to an almost negligible amount 
the steam needed for pasteurizing, and 
to improve to the highest degree the 
certainty of effective pasteurization. 
These illustrations perhaps indicate the 
extent to which we consider your prob- 
lem. 

‘‘In this work no thumb rules are 
used, but each installation is studied on 
its own individual requirements and the 
best scientific and practical knowledge 
in the various arts is brought to bear.’’ 

apem an o__—_ 

Electric Power for Pumping City 

| Water. 

At a recent meeting of the Central 
States Water Works Association, at 
Cleveland, O., a discussion arose on 
the question of the use of electrice drive 
for pumping water in connection with 
the city water supply. The question 
was largely in regard to the compari- 
son of cost between steam pumping sta- 
tions and those operated by electric 
power purchased from central stations. 

Joseph McKinley, in the course of 
the diseussion, called attention to the 
fact that this business had very desir- 
able features for the central station, 
since the hours of use are long, the 
time of maximum demand is favorable. 
and the ratio of average demand to 
maximum demand is high, thus insur- 
ing a high load-factor. Under these 
conditions it should be possible`to ob- 
tain a rate from the central station that 
will make electric pumping mueh 
cheaper than the use of steam. In the 
City of Pittsburgh there are several 
district pumping stations, one of which 
is electrically driven, the other steam- 
driven. The former is operating more 
cheaply than the latter. Current is 
supplied by a municipal power plant at 
a charge of three cents per kilowatt- 
hour. 

W. B. Wilkinson told of several in- 
stances where electric equipment had 
been installed, current being supplied 
from the central station. This was 
done after a trial of several months and 
a permanent contract would not have 
heen made had the trials not proved 
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satisfactory. In one installation hand- 
ling 300,000,000 gallons, where it was 
planned to put in additional units, the 
cost: would be $15,000. The estimate 
for electrical equipment amounted to 
only about one-half as much. 

A. W. Inman called attention to the 
lower first cost of imstallation with 
electric drive than with steam appa- 
ratus. He told of one case where cen- 
trifugal two-stage pumps, operating 
against 110 pounds pressure, handled 
800,000 gallons each day. The cost was 
about two cents per thousand gallons. 
He thought the rate charged in Pitts- 
burgh—three cents per kilowatt-hour 
—was too much, considering the facili- 
ties for obtaining coal at that point. 
His company, distant eighty miles from 
Pittsburgh, was selling power for 2.5 
cents per kilowatt-hour. 

C. L. Crippin told of a plant which 
is pumping 300,000 gallons a day in 
summer and about 150,000 gallons per 
day in winter. The cost is about 3.25 
cents per thousand gallons with the 
present steam equipment. The town 
thought that it could do better and 
has obtained a report from a consult- 
ing engineer and has obtained a pro- 
posal from the central-station com- 
pany. It is estimated that the cost, 
using electric drive and a compressed- 
air system for lifting the water from 
the wells to the setthng basin, and 
centrifugal pumps for pumping from 
the basin into the mains, would be 
about 2.5 cents per thousand gallons. 
The price of coal in this town is about 
$2.00 per ton unloaded. The operating 
conditions at present are favorable, but 
one man being required to attend to 
the firing and pumps. Nevertheless, it 
is expected to save by using electric 
power. 

The same speaker told of a case 
where gas engines had been used as 
prime movers. The supply of water in 
summer is 100,000 gallons per day and 
in the winter about 50,000 gallons. Two 
gas engines have been used, one driv- 
ing an air compressor and one driving 
a triplex, double-acting pump. The 
hfts are small. The cost of gas is thir- 
ty cents per thousand eubie feet, which 
brings the cost of pumping to five or 
six cents per thousand gallons. The 
triplex pump has been changed to mo- 
tor drive on account of trouble with 
the gas engine and it is intended to use 
an electric motor with the compressor. 
It is expected in this way to reduce 
the cost of pumping to three or four 
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cents per thousand gallons, but the 
principal object in changing to electric 
drive is not so much economy as re- 
liability. 

T. W. McNamee told of a belt-driven 
pumping installation which handled 
100,000,000 gallons per day, with a 
power consumption of 700 kilowatts. 
The cost of coal per kilowatt-hour is 
five mills, which amounts to 3.5 mills 
per thousand gallons of water. If a 
rate of 2.5 cents could be secured for 
electric power, the cost would be only 
1.75 cents per thousand gallons of wa- 
ter. In this case the water is pumped 
against a pressure of ninety pounds 
per square inch. 

—ee o 
New Orleans Company Issues Weekly 
Folder. 

The New Orleans Railway & Light 
Company started on November 12, the 
regular weekly publication of a small 
folder which is being distributed ìn 
that city to the extent of 15,000 copies 
weekly. 

No name has yet been chosen for this 
publication, but the most suitable sug- 
gestion which may be made will be re- 
warded with a prize consisting of an 
electric coffee percolator, an electric 
toaster, an improved disk stove, and 
an electric iron. The folders are dis- 
tributed by being placed in boxes on 
the street ears. They contain a list of 
the current amusements in the various 
theaters, various matters of local im- 
terest, a few humorous items, and 
some statement regarding the use of 
gas or electrical equipment in the 
home, which has a distinctive advertis- 
ing value and is expected to bring new 
business. The leaflet is illustrated each 
week with some domestic electric ap- 
pliance. 

——_—_—_@--—____— 
California Company Reduces Lighting 
Rates. 

The Oakland Gas, Light & Heat Com- 
pany, of Oakland, Cal., has reduced its 
rates in both Oakland and Berkeley, the 
change going into effect on Decem- 
ber 1. 

The Oakland rate for lighting will 
now be seven cents a kilowatt-hour, with 
sliding scale, graded according to con- 
sumption, to three cents per kilowatt- 
hour. The former rate was nine cents 
per kilowatt-hour, graded to 3.5 cents. 
In Berkeley, rates for electric lighting 
will be seven cents per kilowatt-hour, 
graded as above. The former rate was 
8.5 cents. 
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EUROPEAN METHODS IN SOLVING 
THE PROBLEMS OF ELECTRIC 
DRIVE. 


BY C. A. TUPPER. 


During his recent tour of European 
countries, the writer found in parts of 
Switzerland and Austro-Hungary and 
the spinning and weaving districts of 
the German Empire, from Chemnitz 
in the East to Elberfeld-Barmen and 
Muerichen-Gladbach in the West, ex- 


amples of the application of electric 


power in the textile industries which 
are of particular significance, not so 
much in themselves as from the man- 
ner in which the various problems 
have been worked out. In the follow- 
ing description, from which many steps 
have necessarily been omitted in re- 
ducing a highly technical subject to a 
clear explanation, the principal feature 
to be noted by the reader who will 
look between the lines is the number 
of motions, and consequently multipli- 
cation of forces, which had to be in- 
vestigated in arriving at the conclu- 
sions given. Each one of these mo- 
tions and forces, which are peculiar to 
only one phase of a single industry, 
were the subject of careful theorizing, 
experiment and trial, of prolonged ob- 
servations and close calculation. Among 
the foremost in this work have been 
the engineers of the Swiss firm of 
Brown, Boveri & Company, to whose 
courtesy the writer is indebted large- 
ly for the facts and illustrations pre- 
sented herewith. Other branches ot 
industry are being subjected in Eu- 
rope to the same careful scrutiny, with 
the object of solving the different 
problems of electric drive by means of 
scientific analysis of the motions and 
forces essential to each process, to- 
gether with their exact inter-relation. 
Approximately the same results will, 
in many instances, be arrived at in 
this country by the short cuts of cut- 
and-try methods, coupled with truly 
scientific work on the part of experts 
in the employ of a few large compa- 
nies; but there is much to be gained 


Industrial Power Q 


by following the work being done 
abroad and securing for ourselves the 
benefit of European experience. The 
following, which has already been 
adopted to some extent in the United 
States, is offered as a pertinent exam- 
ple. 

In the manufacture of cotton yarns 
and thread the old system of mule 
spinning, an intermittent process in 
which the yarn is first drawn and 
twisted and then wound into bobbin 


form, is gradually being displaced by 
the modern ring spinning, a continu- 
ous process in which drawing, twist- 
ing and winding take place simultane- 
ously. Quite a number of advantages, 
some of which are very important, re- 
sult from the use of this system, among 
which are economy of space, increased 
production and reduced attendance or 
lower cost of labor. 

The introduction of ring spinning 
has, however, been attended by diffi- 
culties. At first it seemed that what 
are known in textile parlance as the 
“higher numbers” and ‘‘soft wefts” 
could only be spun on the mule, due 
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to the uneven tension on the ring 
frame, as this tension of the yarn con- 
tinually varied between two extremes, 
being greatest at the nose of the bob- 
bin and least at its shoulder. 

To understand what this means, it 
is necessary to consider the various 
steps in the spinning process. These 
are very simple. The roving bobbins 
are placed in a creel and the roving is 
guided, as shown in Fig. 1, to a set 
of rollers. Each successive pair of 
rollers runs at a higher peripheral 
speed and the roving is passed 
through, leaving the grip of front roll- 
er, A, sufficiently attenuated but with 
the fibers still lying loose and practic- 
ally parallel. On the way to the wire 
eye, B, which is fixed in a hinged 
threadboard and arranged concentri- 
cally over the spindle, a twist is in- 
troduced by means of the circular mo- 
tion of the little traveller, C, that fits 
loosely on the ring D. The finished 
yarn is pulled through the traveller on 
to the spindle E, upon which it is 
wound in the form of a firm bobbin. 
The yarn drags the traveller round 
the ring, not at a speed corresponding 
to that of the spindle, but with just 
sufficient slip to allow of the quantity 
of yarn given out by the rollers above 
being wound on the bobbin. The rings 
are carried on a rail or plate fixed 
to the upper end of pokers, which are 
guided by a double rail and, by means 
of suitable mechanism not shown in 
the drawing, are given a motion up 
and down; thus the yarn is wound 
tightly on the bobbin in conical layers 
with slightly crossed threads, enabling 
the subsequent unwinding to take 
place without entanglement. Among 
the requirements in successfully carry- 
ing through this process are constant 
stress, or breaking weight, on the 
yarn to obtain a good quality of pro- 
duct with a minimum of broken ends; 
practically constant pull on the yarn 
to secure firmly and evenly wound 
bobbins, and the fullest possible utili- 
zation of the mechanical working ca- 
pacity of the ring frame. 

When ring spinning was first intro- 
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duced it was the uniform practice to 
drive the spindles at uniform speed; 
but, in studying the electrical require- 
ments in textile mills for this charac- 
ter of service, Brown Boveri & Com- 
pany came to. the following conclu- 
sions, after a long investigation of the 
various motions involved: 

(1) When driving the spindles of a 
ring frame at a constant speed, the 
tension on the yarn between traveller 
and bobbin varies considerably, ac- 
cording to the diameter on which the 
winding is performed. This results in 
an uneven building up of the bobbin, 
the yarn on the smaller or inside diam- 
eter of the bobbin being wound rela- 
tively tight while on the larger or out- 
side diameter it is too loose. ` 

(2) Under these conditions the ten- 
sion at the wire eye and between wire 
eye and front roller also varies ac- 
cording to the respective diameters of 
the bobbin. The tensions arising there 
are smaller than those between travel- 
ler and bobbin, but, the yarn having 
practically no twist, it is unevenly 
drawn, thereby affecting the quality. 
The yarn at this point is also exceed- 
ingly weak, as compared with the 
twisted yarn, and most of the break- 


. ages were found to occur here. 


(3) The conditions above stated were 
observed at all positions of the ring 
rail, The unevenness of the tension, 


‘due to winding on large and small 


diameters respectively, ìs even greater 
in the upper than in the lower posi- 
tions. It is interesting to note that, 
when winding on equal diameters, the 
tension decreases somewhat towards 
the upper position, the pull on the yarn 
being largest when forming the base. 

(4) When winding on the larger 
diameter the ‘‘balloon,’’ or effect ex- 
erted on the yarn by centrifugal force, 
is also larger; when winding on the 
smaller diameter it is smaller. 

(5) When winding on the smaller 
diameter at the upper position of the 
ring rail the balloon practically disap- 
pears; hence the danger of broken 
ends above mentioned is considerably 
greater, and the quality of the yarn, 
as spun, is still more affected. Further- 
more, small knots in the yarn passing 
the traveller give rise to momentary 
tensions which are multiples of those 
arising normally with even yarn; and, 
if there is a distinet balloon, these sud- 
den abnormal tensions do not reach up 
to the front roller, A, but only cause 
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a sudden contraction of the balloon, 
with the result already indicated, un- 
less there is enough of a balloon or 
sufficient elasticity in the process to 
take up the sudden jerk. 

(6) As the balloon disappears at the 
very moment when the tension on the 
yarn is greatest, the maximum constant 
speed permissible is determined by 
conditions which occur only periodi- 
cally, viz., during each rise and drop 


‘of the ring rail, and which therefore 


lasts but a fraction of the whole work- 
ing time. For the greater part of the 
spinning period the number of revolu- 
tions might be materially increased be- 
yond the speed limited by a uniform 
velocity. Hence, the output obtainable 
from a ring frame under the best the- 
oretical conditions is far from being 
fully realized when it is driven at con- 
stant speed, unless the defects above 
enumerated can be otherwise over- 
come. 

Brown, Boveri & Company, as a re- 
sult of numerous experiments, came to 
the conclusion that the conditions 
found to exist could best be met by a 
variation in speed during the spinning 
process, the recognition of the relation 
between the speed of the spindles and 
the tensions on the yarn having sug- 
gested the idea of utilizing it to re- 
duce those tensions which are excessive 
and bring those which are small up to 
a normal value. The centrifugal force 
of the yarn forming the balloon, the 
resistance of the air against the yarn, 


. the centrifugal force of the traveller 


and in consequence the friction of the 
traveller on the ring, were all found 
to vary as the square of the speed, with 
corresponding effect on the tensions. 

Now it is possible to regulate the 
speed to fulfill several different re- 
quirements: (a) to equalize the ten- 
sions when spinning on all diameters 
of the bobbin; (b) to adapt the speed 
to the variable shapes of the balloon; 
(c) to fulfill hoth requirements simul- 
taneously. 

This equalization of the tension may 
he effected either between the front 
roller, A, and the wire. eve, B, or be- 
tween the traveller, C, and the bobbin, 
according to whether more importance 
is attached to an evenly spun yarn 
with few breakages or to a thoroughly 
uniform winding of the bobbin. 

In the design of a motor to meet 
these conditions, it was apparent that 
the machine must develop a torque 
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which is gradually variable within cer- 
tain limits, attaining such values that 
speed variation will be obtained not 
only smoothly but as quickly as the 
spinning process requires. Good effici- 
ency under actual service conditions, 
simplicity of construction, ease of oper- 
ation and reliability are also essential 
features. 

These requirements appear to have 
been very advantageously fulfilled by 
the Brown-Boveri single-phase repul- 
sion motor, with Deri connections, 
which has been largely installed in 
various textile districts of Europe, as 
well as in other countries. 

With this motor the starting, speed 
regulation and stopping are effected by 
the shifting of the brushes on the com- 
mutator. The torque available when 
starting is a multiple of the normal 
full-load torque and can be varied from 
zero to its maximum value as gradu- 
ally as there is need, without the least 
jerk on the yarn. The current taken 
when starting is about one-third of 
that required for full load and, ac- 
cording to the torque necessitated by 
the ring frame, increases gradually to 
1.5 to 2 times the value of the normal 
current. It is claimed that, with vary- 
ing working speed, the efficiency re- 
mains almost constant. In starting up 
and when increasing the torque, the 
field of the motor is strengthened as 
the current increases ; consequently the 
machine can always exert a powerful 
torque for acceleration with a mini- 
mum consumption of current. The ad- 
justment of the brushes for any range 
of speed variation during the spinning 
period is automatically effected by & 
special gear, which, after once being 
set, requires no attendance and is not 
disturbed by the stopping or starting 
of the motor, but performs its service 
whenever the latter is running. This 
automatic gear is governed directly by 
the movement of the ring frame and 
moves the brushes at just the right 
moment to secure the necessary change 
in speed. Different designs are adapt- 
ed to different types of ring frame. 

Fig. 2 is a partial view of forty of 
these motors, each of seven horsepow- 
er, at 850 revolutions per minute, sin- 
gle-phase, fifty cycles, 500 volts, driv- 
ing an equal number of ring-spinning 
machines in the Catende Mill, Villa 
Nathan, at Morenos, near Pernambuco, 
Brazil. The working variation in 
speed of these motors ranges between 
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700 and 1,000 revolutions per minute. 
Power is supplied from a three-phase 
alternating-current generating plant, 
the single-phase repulsion motors be- 
ing evenly distributed between the 
phases. Other motors required in the 
mill which run at constant speed, in- 
cluding a separate installation for a 
large paper-making plant operated in 
connection with the textile mill, are of 
the standard squirrel-cage induction 
type. The single-phase motors are each 
provided with a very simple and re- 
liable stator winding which, even for 
the smallest sizes, will take 500 volts 
or more without the intermediary of 
transformers. The winding of the ro- 
tor is independent of that of the stator, 
and the voltage induced in tke rotor 


standard brushiess induction motors as 
a desideratum in textile-mill service; 
and the probability is that, with the 
practical working out of certain prob- 
lems peculiar to the mechanical pro- 
cesses of spinning, the last-named sys- 
tem will eventually displace all others. 
The principal facts in relation to this 
will be brought out in another article. 
Brown, Boveri & Company are, how- 
ever, certainly to be commended for 
the manner in which they have worked 
out their system and there is no ques- 
tion but that it has proven very suc- 
cessful. Already it has had a note- 
worthy effect upon textile-mill opera- 
tion in Europe and elsewhere, with the 
result of increasing competition for 
American manufacturers in every field 


FIG. 2.—FORTY SINGLE-PHASE MOTORS DRIVING RING-SPINNING MACHINES. 


is always very low, not exceeding 100 
volts during starting and only about 
10 volts when the motor 1s in opera- 
tion. The control of the motor by the 
Operator is as simple as could be, 
whether with or without the automat- 
1C gear. Putting a hand-lever into a 
distinctly marked position is the only 
Operation in starting and throwing this 
back to its Initial position the only one 
when stopping. 

In Presenting this brief review of 
the reasons which have led to the de- 
signing and successful use of the sin- 
gle-phase repulsion motor, as originated 
in Europe by Brown, Boveri & Com- 
pany, for ring spinning at variable 
Speed, the writer does not wish to be 
understood as condemning other sys- 
tems. On the contrary, he regards 
driving at constant speed by means of 


where their goods are sold side by 
side with the product from abroad. 
SOO 
Russian Railways to Electrify. 

The Minister of Public Works in 
Russia has determined to electrify the 
railways in the neighborhood of St. 
Petersburg. The power is to be taken 
from the Wolkhoff River, which flows 
into Lake Lagoda. The power re- 
quired is estimated at about 28,000 
kilowatts. 

———_s--o__— 
Counter-Current Braking. 

The first electrie Swiss railway that 
has definitely adopted the single-phase 
alternating current, the Locarno-Big- 
nusco line, has also adopted the count- 
er-current braking, the first instance 
of such adoption in connection with 
single-phase alternating current. 
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Extensive Use of Electric Power in 
Paper Mills. 

While steam power has held its own 
in paper mills ever since it superseded 
the water wheel, electric installations 
are now coming into favor. One Scot- 
tish paper-making company last year 
spent $75,000 in the electrification of its 
factory. In the new Japanese factory 
at Tomakomai, although the five paper- 
making machines are driven by steam, 
all the other power is electric. The mill 
has an electric power house of 15,000 
horsepower and there are fifty-six elec- 
tric motors. For the greatly increased 
rate of speed of paper machines the 
electric drive is helpful. There was dif- 
ficulty at first in securing with electrical 
power a sufficient variation of speed 
from the fastest rate down to the slow 
traveling necessary for wire washing, 
felt changing, ete., particularly when 
different sorts of paper had to be made 
on the same machine. The methods now 
in use allow of every conceivable varia- 
tion being produced without waste of 
current. 

The majority of the new mills be- 
ing erected at home or abroad utilize 
electric power. If the manufactory is 
near a central power station it may be 
found advantageous to purchase the 
necessary power from the supply com- 
pany. Usually, however, paper makers 
find it desirable to own their own plant 
and to generate current for themselves. 
As steam is required for heating pur- 
poses in the manufacture of paper, a 
boiler plant is essential. The use of the 
steam turbine in place of the reciprocat- 
ing engine is being recommended. Apart 
from the economical working of the tur- 
bine there is the great advantage of ob- 
taining a large quantity of exhaust 
steam free from oil, which is a draw- 
back in utilizing the exhaust steam of 
the reciprocating engine. Among the 
British engineering concerns which spe- 
cialize in the making of turbo-gentrat- 
ing sets, one has during the past few 
years carried out electric installations in 


‘paper mills in this and other countries 


amounting to an aggregate of over 109,- 
100 horsepower, the largest individual 
plant being one of about 30,000 horse- 


_ power. 


Paper makers who have reorganized 
their factories and have had them elec- 
trically equipped have found that re- 
sulting economies and better conditions 
of work made a welcome difference in 
the year’s balance sheet.—London Times 
Engineering Supplement. 
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Motor Installation in the Plant of the 
Allentown Cement Company. 


A cement mill in which the latest ap- 
plications of electrical machinery to the 
manufacture of cement have been made 
was described in the Manufacturers’ 
Record. This mill, operated by the Al- 
lentown Portland Cement Company, at 
Evansville, Pa., has a capacity of 2,500 
barrels and arrangements are such that 
the output can be increased to 5,000 
barrels, with no interruption in pro- 
duction. Alternating current is used 
throughout, power being generated by 
three three-phase 600-volt generators 
direct connected to Wetherill cross- 
compound engines. 

As the rock to be used in cement 
making comes from the quarry, the 
cars on which it is loaded are taken to 
the crusher house on two hoists, each 
driven by a fifty-horsepower motor. 
The cars are emptied into an elevator 
that carries the material to a No. 10 
Gates crusher, which discharges into a 
second elevator, that delivers the ma- 
terial to three No. 614 Lehigh crushers, 
where it is further reduced. A 250- 
horsepower motor supplies the neces- 
sary power for the crushing machinery. 
It is interesting to note here that al- 
though individual drive was adopted 
through almost the entire plant, line 
shaft was installed in the crusher 
house. The reason for this was that 
the load on a gyratory crusher is inter- 
mittent and frequently comes on so 
quickly that it causes a severe shock. 
By using line-shaft drive a shock pro- 
duced by any particular machine can 
be absorbed by the inertia of the other 
machines and moving parts of the sys- 
tem. 

The motor for the driers is a fifty- 
horsepower squirrel-cage induction mo- 
tor, and is belt connected to a line 
shaft, from which three driers are 
driven. Each drier is connected to the 
line shaft by belt drive, and the speed 
is further reduced through two sets of 
spur gears and one set of bevel gears. 
This motor also supplies power to the 
shaking-feed arrangement from the 
stock bins to the driers. 

From the driers the material is car- 
ried to the stone storage on a belt con- 
veyor driven by a forty-horsepower mo- 
tor. A smaller conveyor driven by the 
same motor takes the material to the 
raw mill, where it is delivered to two 
No. 8 Krupp ball mills, each driven by 
a forty-horsepower motor. These mills 


are used in preparing the mixed raw 
materials for the Fuller mills. The ma- 
terial is discharged from the ball mills 
onto several elevators driven from line 
shafting belted to a forty-horsepower 
motor, which distributes the material 
into a storage bin over the Fuller mills. 
There are eight forty-two-inch Fuller 
mills, each driven by a seventy-five- 
horsepower vertical belted motor. The 
material is conveyed from the Fuller 
mills to a large storage bin over the 
kilns by a bucket hoist driven by a ten- 
horsepower motor, and is conveyed into 
each kiln by an inclined feed pipe, 
which recelves its supply from the 
screw conveyor. There are four kilns, 
each driven by a thirty-horsepower mo- 
tor of the wound-rotor type. 

The coal for firing the kilns is 
brought from a hopper below the 
tracks and carried by an elevator and 
conveying system driven by a forty- 
horsepower motor to the top of the coal 
storage. The coal is conveyed by grav- 
ity into a set of rolls in the pit, which 
reduces the large lumps. An elevator 
discharges the crushed coal into two 
Matcham driers, from which it is again 
elevated and discharged into the bins 


over the pulverizers. The pulverized 


coal is carried by a,screw conveyor and 
an elevator to the bins in front of the 
kilns. One 30-horsepower squirrel-cage 
induction motor drives the three ele- 
vators and the screw conveyor hand- 
ling crushed and pulverized coal. The 
pulverizer equipment consists of two 


forty-two inch Fuller-Lehigh 


mills 
driven by a 


seventy-five-horsepower 
motor. The motor for each kiln is 
placed in the staall pit below the sur- 
face of the concrete floor, small open- 
ings in which permit the passage of 
the belt to the pulley. Further speed 
reduction is effected through two belts 
and gears. 

The speed rotation of the kilns is 


low, about one and one-half minutes to 


the revolution. Provisions must be 


made in the motor drive to vary the 


speed of the kiln to suit the charging 


conditions in burning. In some alter- 


nating-current Installations, using in- 
duction motors, a motor-generator set 
has been provided to supply direct cur- 
rent for operating the motor for the 


kilns, but in the plant under discussion 
alternating-current 


slip-ring motors 
with wound rotors 


were chosen, the 
speed changes being obtained by vary- 
ing the resistance in the secondary, 
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Two kilns discharge into a common 
bucket elevator, which feeds the mate- 
rial into the rotary coolers. There are 
four coolers, all operated by a fifty- 
horsepower motor. The two bucket 
elevators for these are driven by a 
twenty-horsepower motor. A belt con- 
veyor takes the material from the cool- 
ers and delivers it to an elevator dis- 
charging onto a belt conveyor, which 
distributes the clinker to the storage. 

From the storage the clinker is taken 
to the gypsum house by a belt conveyor 
driven by a ten-horsepower motor; an 
elevator driven by a _ ten-horsepower 
motor conveys the material to the fin- 
ishing mill, where it is discharged into 
a rotary screen. The material which 
passes through then goes directly to 
the eight Fuller-Lehigh finishing mills, 
each of which is driven by a seventy- 
five-horsepower vertical-type motor. 
The coarse material is fed into a No. 8 
Krupp ball mill, and the resulting pro- 
duct from the ball mill is discharged 
into the same elevator that delivers the 
material to the Fuller mills. The ball 
mill is driven by a forty-horsepower 
motor. Between the rows of finishing 
mills there are two conveyors discharg- 
ing into the common elevator that de- 
livers the material to a screw conveyor 
connecting the finishing mills with the 
storehouse; this system is also driven 
by a forty-horsepower motor. Three 
screw conveyors, all driven from a thir- 
ty-horsepower motor, carry the mate- 
rial from the bins in the stockhouse to 
the bagging-house, and a twenty-horse- 
power motor supplies the power for the 
elevator that delivers the cement to 
bins above the baggers. Two pairs of 
Bates valve bagging machines are used 
for bagging the cement in this, the last 
operation of manufacture, each pair be- 


ing driven by a thirty-horsepower mo- 
tor. 
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Further Air-Nitrate Experiments. 


The Aktiebolaget Kemisk Industri 
has been formed in Sweden to complete 
experiments and work out more thor- 
oughly the patented methods of Thor- 
sell, Björne and Lunden for electrically 
producing nitrogen produets from the 
air. This method is stated to require 
less power for a given result than those 
now in use in Sweden and Norway and 
to make possible the utilization of more 
expensive power. The erection of a 
plant at Gothenburg, Sweden, 1s col 
templated in the course of time. 
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Electrically Ozonized Air for London 
Tube Railways. 

In a recent report an American con- 
sular officer states that one of the 
strongest objections made to traveling 
underground in London is the fact that 
the air is impure and often stifling. 
What promises to be a revolution in 
this particular is a plan which has re- 
cently been announced by the officials 
of the Central London Railway Com- 
pany, according to which a system of 
ventilation will be installed capable of 
pumping daily 80,000,000 cubic feet of 
ozonized air into the tube stations and 
tunnels of that company. 

One plant is already in operation, 
and it is hoped that similar ones will 
soon be completed at every station 
along the line. It is stated by one of 
the officials that the plant at each sta- 
tion will pump 400,000 cubic feet of 
air per hour into the station, or at the 
rate of 900 cubic feet per person per 
hour. The ordinary allowance in 
buildings is about 300 cubic feet of 
fresh air per person. 

The air is drawn from outside 
through a filter screen, which removes 
dust and dirt and impure gases. A 
part of the air is then highly ozonized 
by being passed over highly electrified 
plates, the proportion of ozone in the 
Whole being one part in 10,000,000. 
. The air is driven by electric fans to 
the level of the bottom of the station, 
and two-thirds of it is distributed over 
the platform by ducts, with outlets at 
a height of seven feet above the plat- 
form. The remainder is driven into 
the tunnel. The size of the pumping 
plant is such that it can be installed 
in a chamber 10 feet by 8 feet by 4 
feet, and there are two miles of duct 
work. 

ey oe ees 
Electrical Mine Installations on the In- 
crease in England. 

The revolution that is being brought 
about in mining methods, with especial 
reference to England, was the subject 
of the presidential address of E. Kil- 
burn Scott at Leeds, England, before 
the Mining Electrical Engineers. 

Just twenty-four years ago the first 
electric coal-cutters in the world were 
set to work at Bowers colliery at 
Woodlesford, near Leeds. It was a bar 
machine, and today there are over 600 
such machines at work, and it is esti- 
mated that there are over 5,000 elec- 
trical coal-cutting machines at work in 
various parts of the world. [Last year 
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there were 872 machines in use in Eng- 
land, and the amount of coal which 
was cut by them was 8,825,450 tons. 

In reference to legislation restrict- 
ing the use of electrical apparatus in 
mines, Mr. Scott said electrical engi- 
neers of England had been hindered by 
‘‘seare’’ legislation. Progress was 
greatly interfered with by the Electric 
Lighting Act. 


The 1904 rules regarding the use of. 


electricity in mines encouraged the use 
of a ground detector, and very useful 
instruments had been developed to meet 
the want. Mining electricians were 
practically unanimous as to the great 
utility of the ground detector, because 
readings could be taken daily, and by 
comparing them one had at once an in- 
dication when insulation was failing. 
With the suggested autematic cut-out 
of the new rules the mining electrician 
would not know that the insulation was 
failing, and it would get worse and 
worse until the circuit-breaker eame 
out and the mine, or a large part of it, 
was suddenly shut down. The result 
would be a very natural temptation to 
so adjust the setting of the circuit- 
breaker that it would act only in very 
exceptional circumstances. Until these 
circumstances arose there was no indl- 
cation that anything was wrong, where- 
as, with a leakage or ground detector, 
a warning would be given in good 
time. 
—__—_—__»-»______ 
The Gronwall Steel Furnace. 

Under this name a new electric steel- 
refining furnace has been brought out 
by three Swedish engineers. It is an 
arc furnace designed with the idea of 
eliminating the weak points of other 
types of furnace. The furnace has two 
carbon electrodes passing through the 
roof, the basie lining of the hearth 
forming the other electrode. It is con- 
nected through a carbon block set in 
a casting bolted to the bottom of the 
furnace. Good electrical contact is se- 
cured by a special mixture which is 
used as a cement. Two-phase current 
is used, one phase passing through 
each of the upper electrodes, while the 
bottom of the furnace forms a common 
return. The electrode holders for the 
electrodes passing through the roof 
have three advantages over the usual 
types: (1) the holder grips the elec- 
trode and also makes electrical con- 
tact; (2) the construction is simple 
and efficient, devoid of complicated 
parts and capable of standing rough 
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usage. It is made of strong iron cast- 
ing and T-irons; (3) contact is made 
low down on the electrode, reducing 
losses, through electrode resistance to 
a minimum, 

The furnace 1s mounted on curved 
rails and may be tilted either by hy- 
draulie cylinders or by hand, through 
gearing. The advantages of using two- 
phase current are stated to be more 
even distribution of heat due to bet- 
ter circulation and a more uniform 
load. When two ares are connected in 
series in a single-phase furnace there 
is continual making and breaking of 
the circuit, since the breaking of one 
arc also breaks the current through 
the other. With the two ares in differ- 
ent phases the breaking of one arc 
does not affect the other, and there is 
consequently less discontinuity in the 
supply of energy. The passage of the 
current through the bottom of the fur- 
nace keeps this portion from cooling 
and solidifying. This arrangement also 
produces a vertical as well as a hori- 
zontal circulation of the metal, which 
helps to facilitate the chemical reac- 
tions. 


—__—_4-e—____—_ 
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Electric Mountain Railway. 

The Norwegian Railway Department 
has been making surveys for a new 
mountain railway, which is to proceed 
from the Myrdal station, one of the 
most elevated points on the Bergen- 
Christiana Railway, through the pic- 
turesque Flaamsdal, to a point on one 
of the inlets of the Sognefjord. The 
new railway, which it is proposed to 
work by means of electric current from 
one of the State waterfalls, will, over 
eertain portions, have to be constructed 
on the raek-rail system. 


( ——_-+--@—____ 
Greatest Iron Producing Region in the 
World. 


The Mesabi Iron Range in Minnesota 
produced in 1910 fifty-three per cent of 
the entire iron-ore production of the 
United States, The Lake Superior dis- 
trict, including Minnesota, Michigan 
and Wisconsin, produced 81.5 per cent 
of our total iron-ore production. 

—-_ ~~ -- —_ —_- 

The increase in last year’s produc- 
tion of eoal over that of 1909—40,781,- 
762 tons—is equal to nearly three times 
the total annual production of the 
United States at the beginning of the 
Civil War, according to the figures of 
the United States Geological Survey. 


- 
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Comparison of Gas and Electric Light- 
ing from the Hygienic Standpoint. 
The question of the relative hygienic 

merits of gas and electric lights and 

the unreasonable attitude of the 
interests on the subject 


gas 
was treated 
quite fully in a recent issue of La 
Lumiere Electrique, of Paris. The at- 
titude of the gas interests mentioned 
refers to their contention that ventila- 
tion is aided by the heat of the flame. 
Carbon dioxide and the moist air ex- 
haled from the lungs of persons in the 
room are carried up by the current of 
air which the flame produces; the air is 
carried past the flame and a good part 
of the organic particles are claimed to 
be burned or destroyed. 

However, Mr. Schlesinger, whose 
views are taken up, says that the car- 
bon dioxide formed by the burning gas 
jet is not the most active factor in vi- 
tiation of air, and that the chief ad- 
vantage of electricity over gas is not 
from this point so much as from a 
standpoint of humidity and tempera- 
ture rise. Considering a case where a 
number of people are crowded in a 
hall there is, it is true, a vitiation of air 
from exhalation of the breath and the 
consequent increase of carbon dioxide. 
If the room were cool the effect would 
not be nearly as bad as if with the 
same number of people the room tem- 
perature were increased by burning gas 
jets or other means. The perspiration 
in the second case would be active to a 
much greater extent and the air would 
be unbreathable in a much shorter 
time. 

At the present time no exact data 
seems to be available on just what 
chemical substances are most active in 
vitiating the air, but there are among 
others butyric acid, acetic acid, ete. 
The proportions may vary widely. On 
the other hand the causes which favor 
the formation of such products are 
well known; temperature and humid- 
ity each play an important part. 

The influence of temperature is well 
known. As for humidity, its effect 
may be explained as follows: when the 
atmosphere is very humid the natural 
evaporation of the body is slower, and 
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consequently the body temperature is 
raised, which favors cutaneous exhala- 
This theory is one of the latest 
which has been taken up by many hy- 
gienists as the best explanation of the 
vitiation of air, the belief being that 
it is not so much a matter of an excess 
of carbon dioxide as too great humid- 
ity and too high temperature. 

The problem resolves itself into two 
questions as follows: (1) What is, all 
other things being equal, the influence 
of each method of lighting on tempera- 
ture and humidity of a room? (2) 
What are the changes of the air. and 
the gases which are 
method ? 

In answer to the first question it 
may be said that no two methods of 
lighting have the same humidifying or 
heating effect. According to Profes- 
sor Rubner the Welsbach system only 
produces a quarter of the heat that the 
gasoline systems do, and that the hu- 
midity of the first is but a third of the 
latter. Electric light has about one- 
sixth the heating effect of gas, and of 
course no humidifying effect. Tests 
made by Kramer are given in table I. 

TABLE I. 


Quantities of water and carbon dioxide set 
free per 100 candlepower in a given time. 


caused by each 


T 

N n : 
E E EP 
n ow wo Q 
Mode of Lighting e = om 
32 c= 2 
Bis K TO 
Electric: Arecsssnces0cax 0 Traces 57 
Incandescent Lamp...... 0 0 200 
Gas Mantle ............. 9.11 0.12 1,000 


M. Reitschel estimates that the quan- 
tity of heat per candlepower given off 
by a carbon-filament incandescent 
lamp is not more than one-third or 
one-fourth that given by a Welsbach 
lamp, and about one-half that found in 
the case of an inverted mantle lamp. 
It must be remembered that these fig- 
ures concern the carbon-filament lamp, 
and not the metallic-filament lamps, 
which have about one-third the heat- 
ing effect of the carbon lamps. Their 
heating ratio to the upright Welsbach 
and the inverted mantle lamps would 
be about one-ninth to one-twelfth, and 
one-sixth to one-seventh. 

Experience has shown that owing to 
the smaller heating, electrie lights may 
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be brought nearer to the person using 
the light, or the object to be illumi- 
nated, so that an electric light of small 
candlepower is as useful as a gas light 
of much greater candlepower which 
must be placed further away. Thus a 
gas light of sixty or eighty candle- 
power would be necessary in some 
places to take the place of a twenty- 
five or thirty-candlepower electric light. 

As for the humidifying effect, this is 
naturally zero in the case of an incan- 
descent eleetric lamp, but quite appre- 
ciable in the gas burners, The water 
vapor in the atmosphere is actually 
considerably inéreased and the relative 
humidity also increases as the temper- 
ature rises, so that the effect is decid- 
edly harmful. 

In a hall at Nuremberg, Germany, 
the air was tested after incandescent 
lamps had burned and after gas lamps 
had been used. The dimensions of this 
hall were: length 14.6 meters, width 
7.4 meters, height 4.6 meters. First five 
gas lights were tested and then five 
100-candlepower metal-filament incan- 
descent lamps, each arrangement being 
fixed in the same way, and giving near- 
ly the same lighting. Fimally four are 
lamps, giving about double the illumi- 
nation, were tried. In the first two 
cases the average lighting was between 
fourteen and nineteen lux. Before 
each trial the room was ventilated for 
half an hour. No one had access to 
the room during the tests, which each 
lasted eight hours. 

The results were as follows: Gas 
lighting caused a temperature rise of 
three times as much as electric incan- 
descent lights. The quantity of water 
vapor set free by the combustion of the 
gas was so great that in spite of the 
rise in temperature the degree of hu- 
midity increased fourteen per cent. 
There was, on the contrary, a diminu- 
tion of the degree of humidity of about 
five per cent with incandescent electric 
lamps and three per cent with arc 
lamps. 

These experiments show clearly that 
electric lighting causes the least rise 
of temperature and that it produces an 
actual diminution of the degree of hu- 
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midity, while gas on the contrary sen- 
sibly increases at the same time the 
degree of humidity and the tempera- 
ture, favoring consequently the vitia- 
tion of the air by persons present in 
the room. From this point of view it 
follows that electricity is much more 
healthful than gas. 

The answer to the second question 
is still more favorable to electrie light- 
ing. According to Rubner it is neces- 
sary with gas lighting to take account, 
in addition to the carbon dioxide and 
water vapor, of the other gases and 
vapors formed (sulphuric acid, nitric 
acid, ete.), the presence of which di- 
minish the proportion of oxygen in the 
atmosphere and contribute to its vitia- 
tion. Moreover, such gases as these 
cause an irritation of mucous. mem- 
branes and aggravate catarrh and sim- 
ilar diseases. To this influence may 
also be attributed the deleterious ef- 
fects to plant life, furniture, curtains 
and books. 

Dr. Viereck in an article on the dan- 
gers of gas lighting estimates that, in 
spite of the care given to its prepara- 
tion and scrubbing, gas always con- 
tains a number of substances, some 
toxic, others caustic, some containing 
cyanogen and some sulphur, such as 
carbon bisulphide, ammonia and sul- 
phurous anhydride. Damp objects ab- 
sorb these gases, which exercise on 
them a very harmful influence. Thus 
the sensitive respiratory membranes 
with which the air we breathe comes 
in contact, the plants, decorations, and 
other things suffer from gas lighting 
when the gas burned contains too great 
quantities of sulphur. 

Moreover, according to Mr. Schles- 
inger, at least ninety-five per cent ot 
the gas burners in houses, restaurants, 
ete., do not work perfectly from lack 
of attention and adjustment; they pro- 
duce incomplete combustion and sens- 
bly increase the proportion of harmfui 
gas that is freed. All this agrees with 
results of the tests made at Nurein- 
berg, which have been referred to pre- 
viously. The reports of these tests 
said ‘‘it was extremely disagreeable to 
remain in the hall at the conclusion of 
the tests made with gas burners, while 
after electric lights had been burned 
this was not found to be the case.” 

Mr. Schlesinger took up the princi- 
pal arguments which are set forth by 
the partisans of gas lighting, which 
rest principally on the ventilation ef- 
fect that they believe gas lighting to 


produce. While admitting that this 
ventilation might be useful, its effect 
could only be to correct in a small 
measure the vitiation of the atmos- 
phere due, as has just been shown, to 
gas lighting. As for electrie lighting, 
if it does not produce ventilation the 
hygienie conditions of a hall provided 
with this mode of lighting will not, 
granting that it does not have any ef- 
fect on the atmosphere, be any less fa- 
vorable than those of a hall lighted by 
natural sunlight, and the healthful ef- 
fect of this ventilation caused by gas 
lighting seems, according to the Nu- 
remberg experiments, to be negligi- 
ble. The proportion of carbon dioxide 
of the different layers of the air of the 
hall after test was from thirteen to 
nineteen times more than its original 
content. The only effect of ventilation 
due to the flames was to increase the 
proportion of carbon dioxide in the up- 
per laver. There is a grave inconven- 
lence in lighting theaters and exhibi- 
tion halls, for the spectators in the up- 
per rows find that as a result of the 


upward movement of the gas caused by 


the working of the flames, the air is 
very bad indeed. With electric light- 
ing, on the contrary, the condition of 
the different atmospherie layers of the 
hall are approximately the same, as 
certain experiments conducted a long 
time ago in a theater in Munich 
showed. 

As for the hypothesis of the parti- 
sans of gas lighting that certain or- 
ganic particles are drawn in by the 
current of hot air and destroyed by 
the flame itself, that does not rest on 
any certain foundation. There seein 
to have been no experiments carried 
out in this direction, and it is quite 
probable that only the particles which 
come in direct contact with the flame 
are burned. Moreover, the acids which 
constitute the principal elements of 
these particles possess very high boil- 
ing points and do not seein to undergo 
any modification unless they are 
brought into direet contact with the 
flame and are submitted to a tempera- 
ture which is somewhat higher than 
that of the ordinary gas lamp. <A very 
small proportion of organic particles 
contained in a hall would probably 
burn but this would hardly compen- 
sate the bad effect produced by the 
combustion of gas. 

Finally, outside of the very grave 
danger of asphyxiation which gas 
lighting presents when from one cause 
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or another (leaks, taps carelessly 
turned off, ete.), a quantity of gas 
gets into the interior of the room there 
is the additional danger, according to 
Mr. Schlesinger, that even though pre- 
cautions are taken there are apt to be 
pipes which are not perfectly installed 
and will leak and lead to explosion. 

Mr. Gruber estimates that illuminat 
ing gas becomes harmful when the gas 
in the atmosphere is present in the 
proportion of 0.05 per cent or more. 

Mr. Brunte holds that the presence 
of gas in the atmosphere ean be de- 
tected by its odor when the proportion 
passes 0.01 per cent or at most 0.02 
per cent. This sum refers to the old 
kind of gas. At the present time cer- 
tain gas-light companies furnish a gas 
two times as rich in earbon monoxide 
as the old gas, and the odor is, of 
course, much less noticeable than form- 
erly and in just that proportion is it 
more dangerous. Moreover, the olfac- 
tory nerves are easily accustomed to 
the odor of gas, so that a person in a 
room for some time cannot recognize 
the presence even though it may sur- 
pass a dangerous proportion. Aceord- 
ing to Mr. Schlesinger a chronic in- 
toxication whose symptoms are nerv- 
ousness and which is often attributed 
to other causes, results. It is quite true 
that it is difficult to determine the ex- 
act importance of this chronic poison 
by hghting gas but its influence is said 
to be far from a negligible one. 

The preceding considerations defi- 
nitely establish the very great supe- ' 
riority of electric lighting over gas 
lighting from a hygienic point of view, 
but there consists yet another element 
of comparison and that is a very great 
convenience and safety. That relates 
to the dangers of fire which result from 
the different systems of lighting. The 
number of fires caused from the use of 
gas lights were from an investigation 
in Prussia found to be over five times 
as great as those caused from the use 
of electric lights in the same time. 

— eee 
Statistics of Illuminating Gas. 

A preliminary statement of statis- 
ties, gathered by the Bureau of the 
Census, of establishments engaged in 
the manufacture of illuminating and 
heating gas has just been issued. The 
number of establishments in 1909 is 
given as 1,296, with a combined capi- 
tal of $915,537,000. The output in 
thousands of eubie feet was 150,835,- 
7193. 
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‘‘The Fair,” a Large Chicago Depart- 
ment Store, Changes from Arc 
to Tungsten Lamps. 

The changing over of interior light- 
ing installations from are lamps to 
tungsten incandescent lamps has be- 
come so common in the last few years 
as to excite little curiosity or comment. 
The recent change of this character 
made by one of the leading department 
stores in Chicago, was on such a large 
scale and has produced such excellent 
results that it is worthy of special no- 
tice. 

‘‘The Fair’’ is one of the oldest and 
largest department stores in Chicago. 
It occupies one-half of a city block 
with its fireproof eleven-story building 
fronting on State, Adams and Dear- 
born Streets. Half of the basement and 
all of the first seven stories are devot- 
ed to the salesrooms of the thirty odd 
sales departments. The remaining 
floors are occupied by the workshops, 
storage, shipping and other service de- 
partments. Practically all of the build- 
ing was formerly lighted by means of 
6.5-ampere inclosed direct-current are 
lamps. The illumination from these 
was not very satisfactory, in many 
places being inadequate, in all cases un- 
steady, not uniform, and cold in tone 
and color. 
ming necessary 
and annoving. 

A few months ago tests were made 
of the old equipment and of various 
types of high-power incandescent 
lamps. As the result of these tests it 
was decided to replace all the are 
lamps by means of high-eandlepower 
tungsten lamps, using the same outlets, 
one in the center of each rectangular 
bay. The seven merchandizing floors 
were equipped as follows: first floor, 
500-watt lamps 12.5 feet above the 
floor level; second, third and fourth 
floors, 400-watt lamps 10.7 feet above 
floor level; fifth, sixth and seventh 
floors, 250-watt Jamps 9.6 feet above 
the floor. The reduction in the sizes 
of lamps on the upper floors was due 
both to diminished height of ceilings 
and to the nature of the goods sold; on 
the first four floors are located the va- 
rious clothing and textile-goods depart- 
ments that require a higher illumina- 
tion than the furniture, house-furnish- 
ing and grocery departments on the 
three upper sales floors. 

On each floor, except the seventh, 
about 130 outlets were equipped with 
large tungsten lamps. About one-half 


was both expensive 


Besides the frequent trim- | 
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of the seventh floor was similarly 
equipped; the remainder of this floor, 
occupied as a restaurant, had already 
been provided with incandescent light- 
ing. A total of about 850 tungsten 
lamps was installed. These replaced 
the same number of are lamps that had 
averaged nearly 680 watts apiece, thus 


. making a very decided energy and 


maintenance saving on the entire in- 
stallation although the illumination is 
very much improved. All of the new 
lamps are of the bowl-frosted Mazda 
type, about one-half being supplied by 
the General Electric Company and the 
remainder by the General Incandes- 
cent Lamp Company. 

The new fixtures are simple chain 
pendants furnished by R. Williamson 
& Company. In the two main aisles of 
the first floor, four twenty-watt tung- 
sten lamps were placed around each 
ceiling canopy to serve as markers of 
the most direct ways to the main en- 
trance and exit doors. Each of the 
large tungsten lamps is not only bowl- 
frosted, but covered by an Alba dis- 
tributing bowl-type shade, furnished 
by the Macbeth-Evans Glass Company, 
thus effectively eliminating any glare 
effect and giving a uniform distribu- 
tion of soft, warm, sunlight-approxi- 
mating light that has been found ex- 
cellent for color matching and general 
merchandising in all departments. 
Electrical energy is supplied by the 
Commonwealth Edison Company, un- 
der whose direction the rehabilitation 
of the lighting equipment was made. 
The results of the latter have pleased 


the managers, employees and patrons 
of the store. 
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Tungsten. 
The mineral tungsten has been 
known for many years, but only com- 
paratively recently has it become of 
economic importance. The most im- 
portant use, according to Frank Jh. 
Iess, of the United States Geological 
Survey, and the one which makes 
tungsten mining on an extensive scale 
possible, is as an alloy for tool steel. 
Lathes using tools made from tung- 
sten-steel may be speeded up until the 
ehips leaving the tool are so hot that 
they turn blue, an operation which 
would ruin the temper of high-earhon 
steel. It is stated that abont five times 
as much ean he done with lathes built 
for such speed. The amount of tung- 
sten used for incandescent-lamp fila- 
ments is rapidly increasing. 
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Three Miles of Ornamental Street 
Lighting in Wichita, 

Three miles of business streets in 
Wichita, Kans., are to have every wood- 
en and other pole removed and a new 
lighting system installed with lamps on 
ornamental iron posts to be used joint- 
ly for trolley support and street light- 
ing. Magnetite are lamps will be placed 
about 100 feet apart on each side of 
the streets. Corner lamps and the mid- 
dle lamps in long blocks will burn all 
night, the others until midnight only. 
There will be 41 all-night lamps and 212 
in the second group. One block which 
does not have a street-car line will be 
illuminated by five-lamp tungsten clus- 
ters 86 feet apart. The city will pay 
for the cost of operation, which is esti- 
mated at $10,126 per annum for the ini- 
tial installation as outlined above. 

9+ 
Philadelphia Section Has Live Meeting. 

The regular monthly meeting of the 
Philadelphia Section of the Iluminat- 
ing Engineering Society was held in the 
Assembly Hall of the Philadelphia Elec- 
tric Company’s building, on November 
17. 

The usual dinner preceding the meet- 
ing was held at Mosebach’s Restaurant, 
and was attended by forty-eight mem- 
bers and guests. After the dinner, the 
party adjourned to the Lecture Hall, to 
examine the exhibition of the latest 
type of incandescent gas lamps and ap- 
plianees. These appliances were ex- 
plained and demonstrated later in the 
evening by R. F. Pierce, of the Wels- 
bach Company. 

The meeting was called to order at § 
p. m. by Joseph D. Israel, chairman, 122 
members and 66 visitors being present. 

The first speaker of the evening was 
E. J. Brady, who delivered a paper on 
“A Comment on the Application of 
Photometric Data to Interior Illumina- 
tion.” This paper, while short, proved 
very interesting and was followed by 
some little discussion. 

The second paper of the evenmg was 
delivered by George S. Barrows on 
‘Natural Gas, its Production and Util- 
ization.” This paper, which was pro- 
fusely illustrated with lantern slides, 
proved of great interest to those pres- 
ent. : 

The papers were discussed by C. 9. 
Bond, I. N. Knapp, George B. Muth, 
Professor Rowland and others. 

The meeting, which was one of the 
most successful ever held in Philadel- 
phia, adjourned at 10 p. m. 
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Block-Signal Conference In Indiana. 

Members of the Block Signal Com- 
mittee held a conference with the In- 
diana Railroad Commission Novemb r 
14 for the purpose of reaching some 
agreement in regard to the installation 
of block signals on the electric lines of 
the state. Because of the fact that va- 
rious experiments carried on in the 
vicinity of Indianapolis have not test- 
ed the proposed block system thor- 
oughly, no definite decision was reached, 
and another mecting was decided on for 
December 4. 

According to a recent order of the 
Commission, all interurban lines in the 
state were to be equipped with some 
sort of block signals before January 
1, 1912, but because the several Sys- 
tems have not been tried out sufficient- 
ly or to the entire satisfaction of the 
committee representing the traction 
lines of the state, the time was extend- 
ed. It was stated by Mr. Brady, ehair- 
man of the committee, that a decision 
would likely be reached by the next 
meeting. 

— eoo 
The Eiffel Tower Wireless Station. 


All the rooms for the apparatus used 
at the Eiffel Tower Station are under- 
ground in order that the Champ de 
Mars may not be interfered with. There 
are three transmitting stations, two of 
which work with intermittent charg- 
ings which are ready for use in from 
one to two minutes. The first trans- 
mitting station is intended for small 
distances only, and mainly for commu- 
nication with the French coasts and 
Algiers. It works with ten kilowatts. 
The transformer, resonator, spark in- 
ductor and condensers are perfectly 
damped with felt insulators. The sec- 
ond transmitting station, which is the 
largest if not the most modern in use; 
requires forty kilowatts and is fed by 
an alternating current of 42 periods 
and 220 volts. The condenser group 
has a capacity of 0.7 microfarad, and 
consists of seven Moscicki tubes ar- 
ranged in cascade. They are designed 
for a maximum voltage of 120,000, but 
90,000 is not exceeded in normal work. 
The antenna is excited by a shunt. The 


D| Telephony Telegraphy Wireless 


two zine cylinders of the exciter are 
full and are about 10 inches in di- 
ameter and 20 inches long. Each of 
them is fixed on an opaline plate and 
one can be altered in position to per- 
mit regulation of the length of the 
spark. Both are rotated by an asyn- 
chronous motor. The average length 
of spark is about 1.5 ineh. 

For this equipment the antenna 
wire is a galvanized steel cable weigh- 
ing 2.5 tons and 0.28 inch in diameter. 
Each of the six wires is 460 vards 
long, and is fixed at the summit of 
the tower by four special insulators. 
The earthing consists of zine bands, 
having a total surface of 720 square 
yards. The antenna resistance is 13 
ohms, the normal working current 46 
amperes. 

The third transmitting station works 
with singing sparks and requires ten 
kilowatts with an alternating current 
of 600 cycles. 

The spark length is about two-thirds 
of an inch and the current in the an- 
tenna about 60 amperes. 

Besides its special military service, 
the Eiffel Tower is employed in send- 
ing time signals and weather reports 
to ships within 2,500 miles distance, 
and also to facilitate geographical 
measurements. — Electrical Engineer, 
London. 

— eee 
Wireless for South Seas. 

The Argentine government has de- 
cided to build a large wireless station 
on New Year Island at the southern 
end of Tierra del Fuego, to establish 
communication with the South Polar 
expedition of the Deutschland during 
its stay in the Weddell Sea (Falkland 
Islands). In this way communication 
between Germany and the expedition 
will be insured even after it is among 
the south-polar ice. 

saa oy one ay 
Ohio Telephone Tax Raised. 


The Tax Commission of Ohio has in- 
creased the tax value of Ohio telephone 
companies from $15,551,398 to $60,914,- 
420. The valuation of the Central Union 
Telephone Company’s property is raised 
from $3,677,000 to $13,485,530. 
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Telephoning Through Water Without 
Wires. 

The following paragraphs in regard 
to tests of an’ instrument to telephone 
through water without wires appeared 
In a recent Issue of a prominent Eng- 
lish technical publication. 

Exhaustive tests have recently been 
made by A. W. Sharman with instru- 
ments invented by him for telephoning 
through water without wires. The mi- 
erophone used in speaking is connect- 
ed in series With a battery of four or 
five dry cells and an impulse coil, the 
coil being of special construction and 
giving very short, induced currents of 
high potential, which are communieat- 
ed to the water by two wires connected 
to the terminals of the coil and termi- 
nating in plates buried in the sand or 
submerged in the water. Two similar 
plates, conneced direct with a very- 
low-resistance telephone receiver, en- 
able the speech to be ‘‘picked up” at 
distances of a mile and more. 

The speech transmitted through the 
water has been very distinet, and the 
system has shown good possibilities for 
use as a means of verbal communica- 
thon between two ships, such as a bat- 
tleship and a submarine. The effect 
is very directional, and another ad- 
vantage is that with a small tuned buz- 
zer telegraphic signals ean be trans- 
mitted through the earth or water for 
a distance of seven miles. The pri- 
mary energy required is extremely 
small, four watts suffieing to telephone 
over a distance of two miles. 

—eo 


Chicago Automatic Telephone to Con- 
trol Long-Distance Company. 


The independent telephone promoters 
who operate the automatice telephone 
system in Chicago have decided to pur- 
chase the controlling interest in the 
stock of the Interstate Independent 
Telephone & Telegraph Company. This 
will give Chicago, through the auto- 
matic telephone, independent long-dis- 
tance connection with additional points. 

The receivership into which the In- 
terstate Company was thrown a few 
months ago by the bondholders and 
minority stockholders will thus end. 


—_— — m- 
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tion 


All readers of the ELEcTRICAL RE- 
VIEW AND WESTERN ELECTRICIAN are ìn- 
vited to submit questions and answers 


to this department. Correspondents are ` 


requested to send full name and ad- 
dress. This, however, will not be printed 
except where the writer indicates his 
willingness therefor. Anonymous com- 
munications will not be considered. 

Questions relating to electrical mat- 
ters of any kind will be inserted. An- 
swers from our readers should be re- 
ceived in this office preferably within 
ten days of the date of publication of 
the question. Answers will be pub- 
lished in a subsequent issue. 


QUESTIONS. 

No. 26.—ELECTROLYTIC RECTIFIER.— 
Please describe and give sizes of the 
simplest form of electrolytic rectifier 
consisting of aluminum and lead plates 
in ammonium phosphate solution, to be 
used for charging (at least two at a 
time) automobile ignition batteries on 


110-volt alternating-current circuit.—ZJ. 
S., Alameda, Cal. 


No. 31.— ELECTROMAGNETIC SWITCH.— 
I want to make an automatic switch to 
take the place of a double-pole, double- 
throw switch. Its upper contacts are 
to connect to a 110-volt dynamo and the 
lower contacts to a 110-volt storage 
battery. It must be arranged so that a 
eoil across the dynamo circuit holds the 
armature to the dynamo contacts and 
that when the dynamo current is off 
the armature drops by gravity and 
thus lights the lamp circuit from the 
battery. When the dynamo starts up 
again the reverse operation must take 


place. Please give design of such a 
switch. What size and number of 


turns of wire must be put on the coil 
to give the armature sufficient travel 
and lifting power? What must be the 
size of the armature and core? Could 
the coil be connected directly across 
110 volts without a lamp in series?— 
C. A. J., Minneapolis, Minn. 


No. 33.—ELeEcTRoPLATING BRAss.— 
Can brass be electroplated on cast. iron? 
If so, what solution is used and what 
strength of current ?—H. M. C., Little 
Roek, Ark. 


No. 34.—ALUMINUM-CELL LIGHTNING 
ARRESTER.—Can aluminuin-cell light- 
ning arresters be installed outside the 
station where the coldest winter 


weather is around zero Fahrenheit? 
At what temperature are they liable to 
freeze up?—N. R., Knoxville, Tenn. 


No. 35.—FLAME LAMPS oN FLUCTUAT- 
ING VoLTAGE.— Which kind of are lamp 
burns more steadily where the voltage 
fluctuates five or even more per cent 
around normal, the magnetite are or 
the flaming are?—B. H. S., Youngs- 
town, Ohio. 


ANSWERS. 

No. 27.—HeaTING A NEEDLE ELEC- 
TRICALLY.—I should like to know how 
to heat by electricity, from one end 
only, a needle the size of a darning 
needle, which must have its other end 
entirely free from any kind of an ob- 
ject. —N. D. R., Kokomo, Ind. 

The form of needle used by surgeons 
in cauterizing is double, the current 
flowing down one side and up the other, 
the end consisting of a blunt turn, 
rather than a point, although this end 
ean be pointed when necessary: In 
this ease the electrieal connections are 
both made at one end of the needle and 
the current can be regulated to give 
any heat that may be desired. Instead 
of using two separate pieces for the 
needle it would be possible to split an 
ordinary needle down almost to the 
end, and by inserting a sheet of mica 
insulate the two parts, so that the cur- 
rent would have to traverse the entire 
length. It is also possible to heat the 
needle from one end, either by letting 
the current traverse a short length 
near this end or by surrounding the 
needle with a heating coil. In either 
of these cases, however, it will be dif- 
ficult to secure a very high tempera- 
ture at the other end of a steel needle 
on account of the low conductivity of 
the steel. By making the needle of 
copper or silver a higher temperature 
could be obtained.—T. S. G. 


No. 29.—MULTIPLE-UNIT SYSTEM FOR 
ALTERNATING-CURRENT RalLways.—lIs it 
possible to operate a number of ears in 
a train on the multiple-unit system 
when alternating current is used on the 
trolley ?—J. Q. R., Evansville, Ind. 

It is not only possible, but done every 
day. Many alternating-current loco- 
motives are made up of two distinet 
unit locomotives that may be operated 
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separately or on the multiple-unit prin- 
ciple. The same can be done with any 
number of motor cars. Multiple-unit 
control can be applied to single-phase 
and three-phase cars as well as to any 
direct-current system.—B. A. M. 


No. 32.—TESTING TELEPHONE CABLES. 
—(1) How can I locate cable trouble 
with a bridge, when the entire cable is 


made up of perhaps three or four dif- 


ferent sized conductors, knowing only 
the total length of the cable? (2) On 
an underground cable system in which 
will I get the least difference of poten- 
tial between car tracks and cable, with 
the trolley positive or the rails positive 
and why?—A. T., Duluth, Minn. 

(1) Two interpretations may be 
given to the first question, which is not 
clear. If it means that the cable is a 
multicireuit eable having pairs of vari- 
ous sizes of wire, each of which is con- 
tinuous throughout the known length 
of the cable, then the problem is very 
simple; a loop should be chosen to in- 
clude the faulty wire with a mate of 
the same size, and the resistance to the 
fault measured by either the Murray 
or Varlep loop methods. From the 
measured resistance of the loop and its 
known length the resistance per foot 
can be calculated and then the distance 
to the fault. However, if the question 
is interpreted literally to mean that 
each circuit consists of several un- 
known lengths in series of different 
sizes of wire, with the total length only 
known, then no more reliable solution 


‘than guesswork can be used. Such a 


problem is unusual, because the records 
should show the exact make-up of 
cables. (2) It would not make much 
effect on the value of the potential dif- 
ference, but it would, of course, re- 
verse it. No trolley line is now run 
with the rails positive and the trolley 
wire negative, because this was found 
to vastly extend the zone subject to 
damage from electrolysis action on Un- 
derground cables, pipes, ete. This dam- 
age occurs where the current leaves the 
cables or pipes to return to the rails; 
these points would therefore be widely 
scattered and. remote from the power 
house, where it would be difficult to 
relieve the trouble.—J. M. L. 


n e le 
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BOOK REVIEWS. 


“The Elements of Electrical Transmis- 
sion.” By Olin Jerome Ferguson. New 
York: The Macmillan Company. Cloth, 457 
pages (5%x8l% inches), illustrated. Sup- 
plied by the Electrical Review Publishing 
Company for $3.50. 

The title of this book only partially 


covers the subjects that are treated, 
there being chapters on switchboards, 
generation, measurements and contract 
rates, and line phenomena in addition 
to chapters on subjects that would be 
logically grouped under the general 
title of ‘‘Transmission.’? These in- 
clude conductors and insulation, in- 
sulating supports, poles and towers, 
aerial line construction, underground 
line construction, circuits, and dis- 
tribution. All subjects are treated in 
a rather elementary manner, the 
author intending the treatise as an 
elementary textbook for schools and 
colleges. Under the chapter treating 
of line phenomena the author has in- 
cluded discussions of subjects that are 
not available elsewhere; these include 
self-induction and capacity of poly- 
phase circuits as derived from single- 
Phase circuits, line calculations, stand- 
ing waves, traveling waves, curve cal- 
culations, etc. The matter of corona 
is discussed but not analyzed minutely, 
rather it has been simplified as much 
as is consistent with the fundamental 
conceptions of the phenomenon. In 
the chapter upon distribution, there is 
Summarized in clear statements the 
chief characteristics of various units 
which go to make up the load upon an 
electric system and will determine for 
it its distinctive features. The text is 
illustrated throughout with views of 
modern apparatus and diagrams and 
circuits that aid the reader in gaining 
a better understanding of the subject. 


“Lamps and Shades in Metal and Art 
Glass,” By John D. Adams. Chicago: Popu- 
lar Mechanics Company. Cloth, 114 pages 
(4% by 6% inches), illustrated. Supplied 
by the ELECTRICAL REVIEW PUBLISHING CoM- 
PANY for fifty cents. 


This book has been written as a 
handbook for amateur craftsmen in- 
terested in art-glass and metal lamps 
and shades. Complete instructions 
supplemented by detailed drawings are 
given for making a variety of designs 
With the least expenditure. Four dif- 
ferent kinds of construction are 
treated, namely, built-up shades, sol- 
dered shades, etched shades and sawn 
Shades. The designs include drop 
lights, reading lamps. dining-room 
domes, mission chandeliers, ete. 
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FINANCIAL REPORTS OF ELEC- 
TRICAL COMPANIES. 


AURORA, ELGIN & CHICAGO. 

The Aurora, Elgin & Chicago Rail- 

road Company report for the month of 

October and four months ended October 
31, 1911, compares as follows: 


1911. 1910. 
October BroSS ...... cece eee $156,741 $154,359 
Operating expenses ............ $5,448 85,782 
October net .esssesessssesoe 71,253 68,576 
Interest and taxeS............. 36,438 33,779 
October surplus ............. 34,815 34,796 
Four months gross..........-.. 699,716 677,074 
Operating expenses ........... 354,181 344,048 
Four months net............ 345,535 333,025 
Interest and taxes............. 145.727 132,440 
Four months surplus......... 199,807 200,584 


KINGS COUNTY ELECTRIC LIGHT COMPANY. 

The report of the Kings County Elec- 
tric Light & Power Company for the 
month of October and ten months end- 
ed October 31, 1911, compares as fol- 
lows: 


1911. 1910 
October gross .............. $ 411,685 $ 355,238 
Expenses ......ccccc ce sceces 199,611 172,712 
October net .............. 212,074 182,526 
Charges and depreciation... 128,558 112,790 
October surplus .......... 83,516 69,736 
Ten months gross........... 3,855,217 3,501,741 
Expenses 2... ccc esc ccc ccees 1,932,938 1,692,528 
Ten months net........... 1,922,279 1,809,213 
Charges and depreciation... 1,154,838 1,046,254 
Ten months surplus....... 767,441 762,959 


SUSQUEHANNA RAILWAY, LIGHT & POWER. 

The Susquehanna Railway, Light & 
Power Company report for the year 
ended September 30, 1911, compares as 
follows: 


1911 1910 
Proportion 2.06668 s otis bie scan $509,930 $377,149 
Interest on securities........... 53,514 59,044 
Miscellaneous other income.... 37,588 17,924 
Total income ................ 601,033 454,118 
Preferred dividend ............ 217,960 204,610 
Balance oa bo 600s cow Koseree ala oe $383,073 249,608 
——_____¢<—-@—_____ 


General Electric Gets Panama Contract. 
The General Electric Company was 
the lowest bidder for forty electric loco- 
motives for pulling ships through the 
Panama Canal. The total contract 
amounts to about $500,000. 
—eo 


Independent Companies Sell. 

It is reported that in a recent trans- 
action the holdings of Ohio men in 
more than fifteen independent tele- 
phone companies operating in New 
York State were sold to the American 
Telephone & Telegraph Company. Al- 
though details have not yet been given 
out, it is said that more than $3,000,- 
000 was paid for the securities. 


*Proportion of surplus earnings of subsidiary 
properties represented by their stock controlled 
by the Susquehanna Railway, Light & Power 
Company after deduction of all charges. 

+tEqual to 5 per cent on $4,198,000 outstanding 
common and an additional 2 per cent on the 
combined common and preferred stocks, as, af- 
ter the payment of 5 per cent dividends on the 
common stock, the preferred will share equally 
with the common in non-cumulative dividends 
up to 7 per cent. 
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AMONG THE CONTRACTORS 


AND SUPPLY MEN 


THE G. B. NELSON COMPANY, 
Ames, Iowa, received the contract for 
installing sixteen electroliers in Story 
City, Iowa. 

THE WALLICHS & ROUGHEN 
ELECTRIC CONSTRUCTION COM- 
PANY, Fond du Lac, Wis., has recent- 
ly entered the contracting field in that 
city. 

THE WYANDOTTE ELECTRICAL 
ENGINEERING SUPPLY COMPANY, 
Kansas City, Kans., has opened an office 
at 520 Minnesota Avenue. Edward 
Kaufman is manager. 

THE ELECTRIC SUPPLY COMPA- 
NY, Sioux City, Ia., has been awarded 
the contract for conduit and wiring in 
connection with the illumination of the 
tower clock in the United States Post 
Office, Sioux City, at $390. 

W. A. McNALLY COMPANY was 
awarded a contract for installing a 
street-lighting system in Pasadena, Cal. 
The contract includes the lamp posts 
and underground conduit system, 
amounting in all to $15,000. 

THE STRANG ELECTRIC COM- 
PANY, Philadelphia, Pa., has been 
awarded the contract for work in con- 
nection with the lighting fixtures and 
elevator in the United States public 
building, Trenton, N. J., at $152.50. 

W. W. GALE & COMPANY has been 
awarded the contract for installing 
fixtures in the United States Post Of- 
fice, New Haven, Conn., at $107. The 
company will also wire the building, 
the bid for this work coming to $367.50. 

THE EVANS-DICKSON COMPA- 
NY, Tacoma, Wash., has been awarded 
a contract by the City Council of Pasco, 
Wash., for furnishing and installing 
eighty-four ornamental three-cluster 
light standards, at a price of $5,980. 

THE WOODILL-HULSE ELEC- 
TRIC COMPANY, Los Angeles, Cal., 
has been awarded a contract, at $2,894 
for the installation of ornamental lights 
and electrical work for the ornamental 
fence to be constructed around the 
County Detention Home. 

— ee 
Cuban Iron Ores. 

The shipments of Cuban iron ores 
show the record-breaking output for 
1910 of 1,417,914 long tons. The ores 
are obtained from deposits near Santi- 
ago. 


I 
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Bristol’s Frictionless Ink-Type Re- 
cording Instrument. 
Ilustrated description of Bristol’s 
patented semi-transparent smoked- 
chart recorder was printed in our issue 
of January 4, 1908. Although these 


recorders are fundamentally simple in- 


their construction and hundreds are in 
daily service, there has been a call for 
a recorder in which the record is made 
with ink. To meet the demand for a 
frictionless ink-type recording instru- 
ment to parallel the smoked-chart re- 
corder as near as possible in funda- 
mental simplicity and to accurately re- 
cord fractions of millivolts and adapt- 
ed for use as a recording electric 
pyrometer, the instrument illustrated 
herewith. has been developed and 
placed upon the market by The Bristol 
Company, Waterbury, Conn. 

These instruments have been 
thoroughly tested out in practical serv- 


FIG. 1.—RECORDER READY FOR 
OPERATION. 


ice for two years past and are the re- 
sult of several years of study and ex- 
perience with an original patented’ de- 
sign of the frictionless ink recorder, 
using a hinged electrical movement 
carrying a retaining receptacle for 
marking fluid, which extends over the 
path of the recording tip and is pro- 
vided with means for periodically 
making contact with the source of 
marking fluid and the chart. Fig. 1 
shows the recorder ready for operat- 


~ 1 Patented by William H. Bristol, April 13, 
1909. 


New Electrical’Mechanical Apparatus 


»” Appliances 


ing. Fig. 2 is an interior view show- 
ing the galvanometer case hinged to 
the back of the instrument and carry- 


ing the inking pad in front of the re- 


cording arm. Fig. 3 shows the sensi- 


FIG. 2.—INTERIOR, SHOWING GALVANOME- 
TER CASE. 


tive electrical movement swung to one 
side for convenience in removing the 
record and inserting a fresh chart. A 
capillary gold tube open at both ends 
is carried at the end of the recording 
arm at right angles to the surface of 
the chart. The inking pad is suspend- 
ed from the case of the electrical 
movement and is eurved to correspond 
with the are covered by the motion of 
the end of the recording arm. 

When the movement is swung back 
into its operating position as shown in 
Fig. 2, the recording arm can swing 


free, accommodating itself to the po- 


sition corresponding to the delicate 
current which is to be measured. The 
clock which revolves the chart at the 
desired speed also automatically press- 
es the inking pad toward the chart 
every ten seconds, bringing one end of 


the capillary tube into contact with 


the chart, and the opposite end simul- 
taneously into contact with the inking 
pad. A fine dot of ink is left on the 
chart and the capillary tube is replen- 
ished with ink from the pad. The re- 
cording arm thus carries a constant 
supply of ink, and its perfect balance, 
which is very important, is always 
maintained. The electrical movements 
used in these recorders are made es- 
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pecially for the purpose by the Weston 
Electrical Instrument Company. 

Although the most important appli- 
cations of these recording instruments 
have been for pyrometers, they have 
also been -used for electrolytic re- 
search, recording voltmeters and re- 
cording shunt ammeters. 

—eo 
A New Machine Tool. 

Much has been written pertaining 
to the problem of boring square holes, 
and the attempts towards the con- 
struction of a practical tool for this 
class of work have been numerous. 
The R. K. LeBlond Machine Tool Com- 
pany of Cincinnati, Ohio, after care- 
ful study of the subject, has come to 
the conclusion that this work can only 
be done satisfactorily with a special 
machine tool, in which the arrange- 
ments for cutting square holes are em- 
bodied in the design, and thus guaran- 
teeing absolute rigidity and accuracy. 


FIG. 3.—POSITION FOR RECELVING CHART. 


Considering however, that a machine, 
which would do nothing else but cut 
square holes, would be too great an in- 
vestment to many customers, the Com- 
pany has designed a combination ma- 
chine tool which is not only 

for milling square holes, but also pos- 
sesses all the features of a standard 
milling machine. 

The machine is designed along the 
lines of the LeBlond No. 2 plain n ul- 
ing machine with such changes es as 
of advantage to the successiu 
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tion of the square-hole cutters. The 
principle used in this work is the same 
as employed in other devices, namely, 
the revolution of a triangular shaped 
bit, similar to an end mill, in a station- 
ary master guide, which in appearance 
is much like a regular drill chuck. 
Entirely different from all previous 
devices this stationary guiding chuck 
is fastened directly to the column of 
the machine by means of a flange, 
which entirely eliminates all the for- 
mer troubles of lost motion. 

The cutter receives its motion from 
a special driving member which is 
fastened to the nose of the spindle. 

As the attachment for cutting 
square holes projects considerably be- 
yond the nose of the spindle, it would 


FIG. 


on a standard machine decrease the 
working space in front of the cutter. 
Therefore, the column bearing the 
main spindle has been set back to gain 
the distance taken up by this projec- 
tion, thus maintaining the full work- 
ing range of the table. 
—_—_~---@____— 
Bronzing Cast Iron. 

A foreign journal gives the follow- 
ing process of bronzing cast iron with- 
out covering it with a metal. Thor- 
oughly clean the metal and rub it 
smooth. Apply evenly a coat of sweet 
oil or olive oil. Heat the iron, being 
careful that the temperature does not 
rise high enough to burn the oil. Just 
as the oil is about to decompose, the 
cast iron will absorb oxygen, and this 
forms upon the surface a brown-oxide 
skin which holds securely, and is so 
hard that it will admit of a high pol- 
ish, thus giving it the appearance of 
bronze. 


1.—SHEAR FOR CHANNELS. 
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Universal Shear for Channels, Angles 
and Plates. 

The American machine designed to 
cut the various channels and angles re- 
quired in shipbuilding seen in Figs. 1 
and 2 was built at Covington, Va. This 
machine was constructed for the ma- 
rine department of the Maryland Steel 
Company, Sparrows Point, Md., and is 
intended for the shearing of channels, 
angles or plates. 

It may be stated that the most novel 
feature in the design of this universal 
shear lies in the combination of four 
tools in one compact unit. It is pro- 
vided with a coping attachment at one 
end, a plate shear at the other and two 
angle shears in the center of the frame. 
These angle shears operate at an angle 


of forty-five degrees, thus securing a 
vertical and horizontal shearing action. 
Each shear is controlled by its own 
clutch, and the machine may be oper- 
ated by different groups of men, all 
working at the same time without in- 
terfering with each other. The angle 
shears in the center have a capacity 
for cutting channels to 15 by 0.75 inch, 
and 6 by 6 by 1 inch or 8 by 8 by 0.75- 
inch angles.. 

The plate shear has a capacity for 
material up to one inch in thickness, 
and channels or angles may be cut 


‘either square or at an angle for miter- 


ing. It is of interest to note that the 
four tools are driven by one motor, 
which develops twenty-five horsepower. 
This motor is mounted at the top of the 
machine in the center, as shown in the 
illustration, which is a view taken from 
the rear to more clearly show the gen- 
eral arrangement of the driving gear- 
ing and the automatic stop clutches 
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A pinion on the motor armature shaft 
engages a large gear located on the in- 


termediate shaft on which two fiy- 


wheels are mounted, one at each end. 
The motion is transmitted from this 
intermediate shaft to a second shaft 
just below it, which carries a pinion 
engaging with the two large gears 
which operate the central or angle 
shears. These two gears are also con-. 
nected through pinions to the large 
driving gears of the coping and plate 
shears at the ends. 

There is a stop moticn used, which 
automatically throws out a clutch on 
each shear when the latter reaches its 
highest point. To again start a shear 
it is simply necessary to pull a chain, 
which is suspended at a convenient 


FIG. 2.—SHOWING POSITION OF MOTOR. 


point. These chains are connected 
with the single-revolution clutches, 
through counterbalanced levers as 


shown. For the coping attachment, 
which may also be used for punching, 
the stop mechanism is adjustable so 
that the plunger may be stopped at any 
point of its down stroke. This allows 
the tool to be brought close to the work, 
so that the latter can be adjusted. 

Semi-steel castings are used for the 
frame, plungers, clutches and all 
parts subject to shock while ham- 
mered-steel shafts containing from 0.4 
to 0.5 per cent carbon are employed. 

—_—_>--_—___—— 
Solder for Aluminum. 

According to a French patent a good 
solder is composed of an alloy of one 
part tin and two parts zine, to which 
five per cent of its weight of cad- 
mium is added. These proportions are 
variable. The solder ean he used with- 
out a flux. 


rik 
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Krupp’s Water-Tube Boiler. 

Two designs of water-tube boilers 
fitted with superheaters, the invention 
of Fried. Krupp, shipbuilders, Kiel- 
Gaarden, Germany, are shown in Figs. 
1 and 2. The design in Fig. 1 con- 
sists of an upper water drum, which 
communicates by two nests of tubes 
B with two lower water drums. Be- 


tween the nests of tubes is located the 


furnace. Outside the nests of tubes 
B and on each side of the boiler is ar- 
ranged a superheater E, in front of 
each of which is placed a damper G, 
which can be moved into a lower and 
an upper extreme position. Into the 
nests of tubes B are built fireclay guide 
walls for the heating gases, consisting 
of a longer portion F running longi- 
tudinally of the nest of tubes, and a 
shorter portion K lying at right angles 
to the nest. The walls K and the 
dampers G are so arranged with re- 
lation to each other that the dampers 
QG, when in the lower position, form a 
continuation of the guide walls K for 
the heating gases. When the damp- 
ers G are in the lower extreme position 
shown in Fig. 1 the heating gases 
sweep first through only the small 
number of inner rows of tubes shut off 
by the guide walls F and over the 
short upper parts of the remaining rows 


FIG. 1.—KRUPP’S WATER-TUBE BOILER. 


of tubes. They then pass through the 
superheaters at still very high tem- 
peratures, and after that sweep 
through the remaining rows of tubes 
in the nest of tubes B. When the 
dampers G are in the upper position, 
however, the superheaters are shut off 
by the dampers, and the fire gases pass 
through the nest of tubes B only. 
The difference between the boiler 
shown in Fig. 2 and the one above de- 
scribed is that two additional upper 
water drums are provided. These are 
likewise connected to the lower water 
drums by nests of tubes C, into which 
the guide walls M'for the heating gas- 
es are built. The arrangement of the 
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guide walls F K for the heating gases 
in the central nests of tubes B and of 
the dampers G accords with that of 
the boiler shown in Fig. 1. When the 
dampers G are in the lower extreme 
position shown in Fig. 2, the heating 
gases sweep first through the small 
number of rows of the nests of tubes 
B lying inside the walls F and over 
the short parts of the tubes lying 
above the walls K, pass next in a very 
highly-heated state into the superheat- 


FIG. 2.—WATER-TUBE BOILER WITH AD- 
DITIONAL WATER DRUMS. 


ers E, then sweep through the remain- 
der of the nests of tubes B, and after 
that pursue their way, guided by the 
guide walls M, through the nests C, to 
which they give up the rest of the heat 
which they contain. When the damp- 
ers G are in their upper extreme po- 
sition, the superheaters are shut off, 
and the heating gases pass through the 
nests of tubes B C only. 
n a 

An Interesting Submarine Cable. 

The Habirshaw Wire Company, New 
York, N. Y., has supplied to the New 
York Edison Company a cable which 
is to be laid under the Harlem River. 
There will be four lengths of 800 feet 
each. The cable contains three conduc- 
tors of 350,000 circular mils, each con- 
sisting of 37 strands. Each conductor is 


insulated with a thirty-per-cent Para- 


rubber compound thirteen-sixty-fourths 
of an inch in thickness. This is taped, 
the three conductors laid up in clover- 
leaf form with fillers, taped and covered 
with eleven-sixteenth-inch jacket of rub- 
ber compound. All this is surrounded 
by another layer of tape, one-eighth- 
inch of lead, a jute bedding and arm- 
ored with 38 galvanized No. 4 steel 

ires; the whole is covered with two 
layers of jute and tar. Each length of 
cable weighs about nine tons and is four 
inches in diameter. it is designed for 
13,000 volts working pressure and was 
tested for one-half hour at 25,000 volts 


between conductors and from conductors 
to ground. 
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New Multiple-Switch Starting Rheo- 
stat. 

Multiple-switch starting rheostats 
differ from the ordinary type used for 
small motors in that the sliding contact 
is entirely eliminated and a series of 
individual switches, which cut out in- 
dividual steps of resistance, is substi- 
tuted. The Cutler-Hammer Manufac- 
turing Company has redesigned its en- 
tire line of multiple-switch starters. In 
place of the lever closing upward, the 
present toggle-joint-operated switch is 
closed by means of handles placed be- 
low the switch contacts. 

Because of the larger currents re- 
quired by large motors, the sliding-con- 
tact starter is limited to small or mod- 
erate sizes. With the multiple-switch 
starters there is no sparking in starting 
the motor. The illustration is that of 
a 75-horsepower, 220-volt, new-type, 
multiple-switch starting rheostat. In 
starting the left-hand switch is closed 
first, then the second, third, etc., allow- 
ing a second or two between. Each 
switch, by means of metal stops near 
the handles, holds the switch before it 
in place. When the last switch is 
closed the no-voltage-release magnet 
holds them all in contact and the en- 


MULTIPLE-SWITCH STARTING RHEOSTAT. 


tire resistance is short-circuited. The 
switches cannot be closed out of order, 
and two or three switches, for instance, 
cannot be closed and the others left 
open. Releasing the hand from any 
handle except the last causes all 
switches to open. The motor cannot run 
with resistance in the circuit and the 
resistance is, therefore, also protected 
from overheating. 
c_o 
Panama Canal Motors. 

A contract for trial motors for the 
miter gate-forcing machines to be used 
on the locks of the Panama Cana) has 
been awarded the Allis Chalmers Com: 
pany. 


= —— 
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New Cable-Testing Instrument. 

A very convenient instrument for 
cable testing has been brought out by 
Dieny & Lucas, of Paris. It is designed 
to localize a fault in an underground 
cable, and shows at once the distance 
in feet from the testing point to the 
fault, so that the position of the fault 
is known. The measurement can be 
made very quickly’ by means of the in- 
strument shown in the accompanying 
illustration, and the diagram indicates 
the method employed. It ean also be 
used for overhead lines, and in all cases 


CABLE-TESTING INSTRUMENT. 


it shows the point where a leak to 
ground occurs on the line. Such point 
18 found by the drop of voltage method. 
Referring to the diagram, the cable in 
question is supposed to have a uniform 
section, as is generally the case, and 
the two far ends are connected together 
by a low-resistance coupler, taking care 
to have a good contact. The bottom 
part of the instrument contains a bat- 
tery which supplies the current, or this 
can be obtained on the spot from other 
circuits. At JJ! are the terminals of 
the battery and two lines connect the 
battery and the cable at AB. From 
the points CD on the cable are taken 
off two wires which are connected 
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through RR’ to a voltmeter circuit in 
order to make the measurement. A 
first reading is taken without connect- 
ing the voltmeter to ground, so as to 
indicate the voltage between C and D. 
Then a second voltage reading is tak- 
en when the voltmeter is connected to 
ground, and a comparison of the two 
shows the position of the fault. In or- 
der to make the reading directly in 
feet, the following method is used. 

A wire is run from binding post S 
to ground or to the lead covering of 
the cable. The voltmeter coil is in 
series with a set of resistances K and 
a sliding resistance W. The switch U 
can be thrown so as to connect one end 
of the voltmeter to the cable F or to 
ground G. At first the voltmeter 
switch connects to the cable UF. Sup- 
posing the cables have 400-foot length 
each, or a total of 800 feet between C 
and D, the resistar ces are adjusted un- 


DIAGRAM OF CONNECTIONS. 


til the voltmeter needle points to the 
corresponding figure or 800. The fixed 
resistances K are first used, then the 
sliding resistance W for this purpose. 
The switch U is then thrown over to 
the ground connection G and the volt- 
meter now gives another reading and 
the needle points say to 600. This indi- 
cates that the fault lies at 600 feet from 
the point C, so that its position is 
known very closely. In order to check 
up the result, the current is reversed 
by reversing the connections for the 
battery current and those of the volt- 
meter at the same time, and the read- 
ing now obtained will show the dis- 
tance of the fault from the point D. 
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Should current be available on the 
spot, the lower part of the box con- 
taining the battery can be detached 
and the upper part is used alone. 
——__oo--o_——_ 
Drum Controller for Slip-Ring Motors. 
The importance of the easy replace- 
ment of wearing parts of a controller 
has been recognized by the Independent 
Electric Manufacturing Company, of 
Milwaukee, Wis., and the alternating- 
current, slip-ring-type drum controller 
which is here illustrated is a good ex- 
ample of that company’s modern scheme 


of design. This controller is designed 


for printing-press motors, hoists, cranes 
or other places where a reliable, close 
speed regulation is required, and where 
the increasing use of alternating cur- 
rent for power work requires the em- 
ployment of the induction motor as a 
means of drive. 

The controller is strongly made, the 
hard-drawn copper segments being fas- 
tened by screws to a cast-iron drum. 
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DRUM CONTROLLER FOR SLIP-RING 
MOTORS. 

Like the segments the contact fingers 
are removable and may be replaced at 
a slight cost. Thus the design has been 
made with especial attention to replace- 
ment, and those parts which are apt to 
wear may be replaced with a minimum 
amount of labor, and at a cost which is 
very small indeed. 

A standard of sixty per cent below 
normal speed has been adopted, although 
in cases where a controller capable of 
causing a greater or less drop of speed 
in the motor is desired, these require- 
ments can be easily met. 

Type A, shown in the illustration, is 
made in sizes from two to five horse- 


power. 
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Automatic Controllers for Motor- 
Driven Machinery. 

The Electric Controller & Manufac- 
turing Company, of Cleveland, O., has 
recently placed on the market a line of 
automatic controllers designed for the 
specific purpose of giving the utmost 
convenience in the control of motor- 
driven machinery. It has been esti- 
mated that the output of many ma- 
chines can be increased twenty per cent 
by the central grouping and convenient 
arrangement of all the operating levers. 
‘‘Hlandiness of control’’ is recognized 
as being very important in securing the 
utmost production from a machine, and 
the automatic controllers described in 
this article were designed to provide 
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this ‘‘handiness of control’’ for start- 


ing, stopping, or reversing the motor 
and machine. 


FIG. 4.—ACCELERATING UNIT. 


The controller consists of a small 
operator’s switch, shown in Fig. 1, and 
an accelerating unit, four different 
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forms of which are shown in Figs. 2, 
3, 4 and 5. 


FIG. 1.—OPERATOR’S SWITCH. 


The controllers are built in three 


types to secure: (1) non-reversing and 


We 


FIG. 2. AND 3.—ACCELERATING UNITS FOR TWO TYPES OF CONTROLLER. 


dynamic braking; (2) reversing with- 
out dynamic braking; (3) reversing and 
dynamic braking. In each type a var- 
iety of four different forms of accel- 
erating units are offered. These accel- 
erating units vary in their design from 
a simple train of accelerating switches 
up to a unit having a fused service 
switch, a train of accelerating switches, 
and complete circuit-breaker features. 
The accelerating unit automatically 
accelerates or decelerates the motor 
through the action of series-wound ac: 
celerating switches which possess the 
remarkable characteristic of acting, not 
only as switches, but as current-limit 
relays as well. When the current in the 
winding of one of these switches ex- 
ceeds a pre-determined value the switch 
locks open and cannot close until the 
current is reduced to the proper value. 
When the operator’s switch is thrown 
to the running position, current flows 
through the motor, all of the starting 
resistance, and the coil of the first series- 
wound accelerating switch. As the mo- 
tor accelerates, the current drops, and 
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when it reaches the correct value the 
first accelerating switch closes, cutting 
out a portion of the starting resistance. 
The succeeding accelerating switches 
operate similarly, ultimately cutting 
out all of the starting resistance and 
putting the motor across the line. By 
throwing the operator’s switch to its 
original position, the motor is discon- 
nected from the line and consequently 
stops. Different positions of the handle 
of the different types of operator’s 
switch provide for drifting, reversing, 
or rapid stopping by dynamic braking. 

Dynamic braking is. secured by a 
change of connections, accomplished by 
the operator’s switch, which first inserts 
all the starting resistance in series with 


the armature. The motor is then quick- 
ly and evenly brought to rest by auto- 
matie dynamic braking, the accelerating 


switches, in this case, acting as deceler- 
ating switches by cutting out, step by 


FIG. 5. -ANOTHER TYPE OF UNIT. 


nt, gen- 


i as the curre 
step, the resistance due to 


erated by the motor, decreases 
the slowing down of the motor. 
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The manufacturers claim the follow- 
ing important advantages for this auto- 
matic controller: 

(1) It limits the acceleration and de- 

celeration current at all times to a safe 
value. . 
(2) It accelerates and decelerates the 
motor in the minimum safe amount of 
time, and automatically varies the time 
of acceleration and deceleration, de- 
pending upon the load which the motor 
has to start and stop. 


NS 
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switches drop open, and upon the re- 
turn of voltage they automatically close 
in their regular method and sequence, 
again accelerating the motor to full 
speed. 

Fig. 6 shows the application of one 
of these controllers to a punch press. 

—_——_+-9—___ 
Allis-Chalmers Pumps Exceed Efficiency 
Guarantee. 

The electrically-driven pumps in the 

new water works at Niagara Falls, N. 


FIG. 6.—APPLICATION OF CONTROLLER TO PUNCH PRESS. 


(3) It provides the best conditions 
for good commutation. 

(4) By limiting the current, both in 
starting and stopping, it limits all me- 
chanical strains on the motor and driven 
machinery, 

(5) It obviates the necessity of me- 
chanical clutches on many motor-driven 
machine tools. 

(6) It adds very materially to the 
safety of an installation, since in case of 
accident the motor may be quickly 
stopped. 

(7) It inherently provides no-voltage 
protection, for if the voltage fails the 


Y., were guaranteed by their makers, 
the Allis-Chalmers Company, to have 
an efficiency of 54 per cent. Actual 
tests have demonstrated an efficiency 
of 67 per cent. 


Central of Georgia to Dispatch By 
Telephone. 

The Central of Georgia is another of 
the large railroad systems in the South 
to equip its lines with telephones for 
train dispatching, and to this end has 
placed an order with the Western Elec- 
tric Company for equipment, including 
complete line-construction material. 
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The line to be equipped extends from 
Columbus, Ga., to Birmingham, Ala., 
and is 160 miles in length. Along this 
line there will be located thirty-one way 
stations and fourteen siding sets, in ad- 
dition to several telephone sets in the 
chief dispatcher’s office. á 

i , —_———__s---o—_—_—— 

Federal Fixture Straightener. 

The Federal fixture straightener is a 
device which has been designed to save 
time. and trouble in getting fixtures to 
hang plumb. Few outlets in ceilings are 


iit 


FIXTURE STRAIGHTENERS. 


straight, and although the slight angle 
may be too small to be noticed at the 
time the installation is made, it will 
often cause a fixture to hang several 
inches out of plumb. There is often dif- 
ficulty and waste of time in remedying 
such a condition and sometimes threads 
are broken and boxes loosened in the at- 
tempt. 

The fixture straightener consists of a 
ball and socket joint as shown in the 
accompanying illustrations. It can be 
tightened or loosened by turning the 
unit which contains the socket. It is 
made of malleable iron, in two styles; 


‘IA 


-eosity of oil, or 
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one with a stud for attaching to any 
standard outlet box by the screws, and 
the other with a threaded sleeve for 
three-eighths-inch studs for gas piping. 
By its use fixtures may be fastened to 
sloping ceilings, rafters or any other 
places where an adjustment is difficult. 
The fixture may be easily placed in a 
vertical position and be easily and 
quickly tightened, after which it cannot 
work loose. This device is manufac- 
tured by the Federal Sign System (Elec- 
tric), of Chicago, Til. 


The Improved Sterling Mechanical Lu- 
bricator. 

The Sterling Machine Company, Nor- 
wich, Conn., is the manufacturer of a 
mechanical lubricator for which a num- 
ber of points of superiority are claimed. 
The Sterling oil 
pumps can deliver 
their discharge 
against any pres- 
sure or vacuum 
met with in oper- 
ation, and are not 
affected by tem- 
perature, vis- 


length' of pipe. 
The reservoir has 
a large diameter 
for filling. The 
plunger stroke 
ean be regulated, 
the lever length 
adjusted, or addi- 
tional oil pumped 
by hand while the 
lubricator is in 
operation. Every aie 
part is made of 
steel. These lubricators may be ap- 
plied to any type of steam engine, 
pump, air compressor, single-acting gas 
engine, or any other machinery re- 
quiring oil to be fed under pressure. 
A three-feed Sterling lubricator 18 
shown in the accompanying illustration. 
A substantial tank is provided, through 
which is cast a hollow hub containing 
the main operating shaft. This is 
driven by a connecting rod attached to 
some reciprocating part of the unit to 
be lubricated. The amount of rocking 
motion can be varied by a simple ad- 
justment with wing nut. The hub 
drives, by means of pawls, a ratchet 
pinned to the main shaft. This carries 
at one end a strong hand crank and at 
the other end a broad-faced ĉam operat- 
ing a yoke. This yoke has a large hol- 
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low shank working in a reamed hole in 
the main casting. The hollow shank is 
filled with oil and contains a felt wick 
for lubricating the cam. As it rises and 
falls the yoke carries with it the pump- 
ing plungers. 

The parts may be easily removed for 
inspection. The whole forms a rugged 
and simple construction which can be 
quickly taken apart and reassembled. 
The valves of the pump are of the steel- 
ball type, which has proven most dur- 
able and safe. Each pump has two suc- 
tion valves and four delivery valves. 

— oeo 
The Thyssen-Pfleiderer Rotary Air 
Pump. 

The fact that the steam turbine can 
utilize effectively steam at a very low 
pressure, has led to much attention 
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being paid to the subject of improv- 
ing vacua. The most obvious step to 
be taken is naturally to reduce to a 
minimum the air leakage into the con- 
denser, but at the same time much 
has been done in improving methods 
of abstracting what air there is from 
the condenser. Vacua of 29 inches 
with the barometer at 30 inches are 
now by no means unusual during the 
winter months. With an absolute pres- 
sure equivalent to but one inch of 
mercury even a small weight of air oc- 
cupies a large volume. This, and the 
fact that large volumes of any fluid 
are commonly more conveniently han- 
died by rotary than reciprocating 
mechanism, has led to a revival of the 
use of rotary air pumps, first tried 
with reciprocating engines many years 
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ago, but abandoned, since an ordinary 
reciprocating air pump easily gave a8 
good a vacuum as was then considered 
desirable. In the conditions which now 
rule in power-station practice, the re- 
introduction of the rotary air pump 
has proved in every way satisfactory. 
It can be very conveniently run by 
means of an electric motor, while 
with an air pump of the ordinary type 
this is only possible by the use of re- 
duction gearing. 3 

A form of this type of pump mant- 
factured by the Maschinenfabrik 
Thyssen Allermeingesellschaft, of Mül- 
heim-Ruhr, Germany, possesses certain 
special characteristics. All such pumps 
are essentially modifications of the well 
known ejector or jet pump. In the 
Thyssen pump each of the two jets 
is an annulus, which receives the wa- 
ter supplied by the impeller of a cen- 
trifugal pump of the ordinary type, 
and discharges this water through 
‘combining cones.” In passing through 
these combining cones the water draws 
in by induction the vapor and air in a 
space which is in direct communica- 
tion with the condenser, and discharges 
through an inclined pipe. The water 
supply to the pump flows both ways 
to the impeller, so that the impeller 
thrust is completely balanced. The spe- 
cial feature of the pump lies in the 
fact that the discharge area through 
one of the annular jets is adjustable 
from the exterior, by means of a hand 
wheel. The makers claim that an ed- 
dying motion is set up in the escaping 
water which causes the issuing jet to 
break up into a state in which it can 
abstract a maximum of air. It js fur- 
ther claimed that the relative motion 
of the opposing walls breaks up aby 
foreign solid body, such as lumps of 
mud or wood, which might by accident 
lodge in the narrow passageway. The 
impeller spindle runs on bal] bearings. 

One of these pumps was recently 
opened up after running day and night 
for nine months, and there was found 
to be an entire absence of wear, either 
in the cones or on the surfaces of the 
impeller or guide-blade chambers, the 
bronze of which, in fact, was found to 
be covered with a fine patina, under 
which the original tool marks were 
plainly visible. The amount of steam 
entering the condenser at full load was 
66,000 pounds per hour, and the vac 
uum was readily maintained at over 
99 per cent of that corresponding to 
the temperature of the cooling water. 


December 2, 1911 


COMMISSION NEWS FROM NEW YORK. 


(Special Correspondence.) 


The Court of Appeals has decided that the reorganization plan 
of the Third Avenue Railroad Company of New York. need not be 
approved by the Public Service Commission. Under the plan new 
securities amounting to $54,916,000 were to be issued to take the 
place of $70,028,800 old securities. The Public Service Commission 
denied permission to issue the new securities on the ground that 
the capitalization proposed was not justified by the value of the 
property. The Court of Appeals, affirming a decision of the Ap- 
pellate Division, declared that the reorganization did not concern 
the Public Service Commission as long as the securities proposed 
to be issued did not exceed the face value of the securities already 
in existence. 

In a summary of ticket sales on the elevated lines in Manhattan 
and the Bronx, operated by the Interborough Rapid Transit Com- 
pany, for the year ended June 30, 1911, which were made public by 
the Public Service Commission it is shown that the sales on all 
lines, namely the Second Avenue, the Third Avenue, the Sixth Av- 
enue and the Ninth Avenue elevated roads, were 301,449,292. This 
was an increase of 7,623, 12 over the preceding year. The largest 
increase reported at any one station Was at the Thirty-third Street 
station of the Sixth Avenue line, where the sales were 1,066,008 
more than the preceding year. 

A new point with regard to the effect of state regulation of 
public utilities has been raised by the New York Edison Company 
in relation to the competition that it appears it will now have to 
face from the Long Acre Electric Light & Power Company. It 
contends that since in its service and rates it is obliged to submit 
to the regulations laid down by the Public Service Commission, it 
is the duty of that commission to protect it against competition. 
` This has been raised by a writ of certiorari issued by Justice Sea- 
bury, which has served on the commission, and directs a court re- 
view of its approval of the issuance by the Long Acre Company 
of certain stocks and bonds. This corporation has a franchise for 
the supplying of electricity in Manhattan, and has erected a plant 
in the borough. 

At first it asked for permission to issue $50.000,000 bonds and 
$10,000,000 stock, but this was refused. The company appealed to 
the Appellate Division and obtained a decision ordering the Com- 
mission to authorize the issue of securities to a reasonable amount. 
In obedience to that ruling the Commission granted the right to 
issue $2,000,000 in stocks and $4,000,000 in bonds. The New York 
Edison Company is now attacking this order on the ground that 
it would work unfairly toward it. 

The Public Service Commission, Second District, has received 
an application from the Lewiston & Lake Ontario Shore Power 
Company for permission to exercise franchises in the villages of 
Lewiston and Youngstown and the towns of Porter and Lewiston. 
and for permission to begin construction of its plant and system 
for transforming and distributing electricity for light, heat and 
power. The applicant company purposes to purchase electricity 
for sale for light, heat and power throughout the towns of Lewis- 
ton, Porter and Wilson, vagara County, from the Niagara, Lock- 
port & Ontario Power Company, and asks the Commission to au- 
thorize the sale of $25,000 of stock, the proceeds to be used to 
acquire the necessary real and personal property for right of way, 
distribution system, transformer stations and equipment. Sub- 
stations will be located in Lewiston, Youngstown and Ransomville. 

The Commission has received a complaint from George Duch- 
Scherer, proprietor of the Hotel Touraine in Buffalo, alleging that 
the New York Telephone Company has refused to connect its trunk 
lines Operated in connection with a switchboard of that company 
in one building of the hotel, with the lines of the Federal Telephone 
& Telegraph Company at its switchboard in another building, in 
order to enable the Hotel to give its patrons service over the lines 
of both companies from the single instrument in their rooms. The 
complaint has been served upon the company and an answer re- 


quired within twenty days. 
INTERSTATE COMMERCE COMMISSION NEWS. 


(Spectal Correspondence.) 


The Interstate Commerce Commission has dismissed the com- 
plaint brought by the Goodman Manufacturing Company against 
the Chicago, Burlington & Quincy Railroad Company, et al., as to 
the reasonableness of a rate assessed on two cars of electrical min- 
ing machinery, the first car containing 23,000 and the second 13,000 
pounds. It was claimed by the shippers that this was one ship- 
ment, and they sought to have it treated as such; however, it was 
separated, not because it could not have been loaded on one car, 
but because the shipper felt that it would be safer moving in the 
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two cars and it also appears that two bills of lading were issued. 
Under the rule of the carrier the shipment can only be considered 
as one when it is moved in two cars if it is covered by one bill 
of lading; and in this instance the error to so ship was entirely the 


fault of tne complainant. P 


IMPORTANT DEVELOPMENTS. 


(Special Correspondence.) 

AU SABLE DAM NEAR COMPLETION.—It is expected that 
power will be transmitted over the cable line between Flint, Mich., 
and the power dam on the Au Sable River by January 1. The 
plant is located about thirteen ‘miles northwest of the village of 
Au Sable. When the present work is completed Flint will be a 
link of a chain of central and southern Michigan cities supplied 
by a series of water and steam-power plants, of which fourteen 
are water power and seven steam, with a combined output of 
92,000 horsepower. The power that will be at the command of 
Flint after January 1, 1912, will be 15.3 times the amount needed 
to supply the present wants of the city. Power will be transmit- 
ted at 140,000 volts. 

NEW MEXICAN PLANT PLANNED.—H. B. Johnson and R. H. 
Bouldare, of Silver City, N. M., are promoting the installation of a 
large hydroelectric plant on the Gila River, sixty-five miles north 
of Deming, N. M., and the construction of power-transmission lines 
to Deming and through the Mimbres Valley to furnish power for 
irrigating pumping plants and other industries. The power site is 
on the east work of the Gila, and the drainage above amounts to 
3,176 square miles. The first development dam will be a fifteen- 
foot timber dam; the power diversion dam will be a thirty-foot dam 
where the flow is 100 second-feet without any storage. The whole 
project will require something like $1,200,000, and the time required 
to complete it will be between two and a half and three years. 
The first development contemplated will rquire from $300.000 to 
$350,000. The power field is said to be an excellent one. D. 


LIGHTING AND POWER. 
(Special Currespondence.) 
COLFAX, WASH.—A street lighting system is to be installed 


here. 
MENLO, IOWA.—The city will vote on granting a franchise 
C. 


for electric lighting. 

WINNER, S. D.—B. M. Martin, of Dallas, has asked for an 
electric light franchise. 

PARSONS, KANS.—Frank Workman has been granted an elec- 
tric light franchise here. 

GALVA, IOWA.—This city is about to vote on bonds for $8,500 
for an electric light plant. 

RIVERSIDE, CAL.—The city is building an electrolier lighting 
system in the residence section. A. 

SAN JOSE, CAL.—The Great Western Power Company has 
been given a franchise in this city. 

CORNING, IOWA.—The city granted a franchise to the Cor- 
ning Light, Heat & Power Company. C. 

SHULLBURG, WIS.—This village has voted to grant a fran- 
chise to the Interstate Power Company. 

DORRIS, CAL.—The Siskiyou Electric Light & Power Company 
has been given a franchise in this town. 

MT. VERNON, IOWA.—W. S. Trasker has been granted a 
franchise for installing an electric light plant. C. 

WOONSOCKET, S. D.—The Schuler Electric Company is ask- 
ing for a franchise for an electric light plant. 

NORFOLK, NEB.—The city will vote December 12 on $75,000 
bonds for an electric light and water system. C. 

ALLISON, IOWA.— The town will vote, December 11, on grant- 
ing an electric light franchise to Claude Mackey. C. 

WATERFORD, WIS.—The Waterford Electric Company has 
been incorporated with a capital stock of $20,000. 

EDMONTON, ALTA.—The City Commissioners will consider 
extending and improving the electric lighting system. C. 

MUSKOGEE. OKLA.—The Tahlequah Gas & Power Company 
has been incorporated with a capital stock of $25.000. 

LETHBRIDGE, ALTA.—On December 11 the city will vote on 
$450,000 for a municipal street railway and power plant. C.: 

DEVILS LAKE, N. D.—The proposition carried on issuing bonds 
for the purpose of erecting a municipal electric light plant. C. 

LAKE CRYSTAL, MINN.—The Consumers’ Power Company 
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will run a line here, from the dam, five miles east of here, pro- 
viding the Council will grant them 4 franchise. C. 
WAGONER, OKLA.—The Wagoner Electric & Gas Supply Com- 
pany has been incorporated with a capital stock of $1,500. 
WAREHAM, MASS.—Funds have been voted for the extension 
of the electric lighting system from South Wareham to Tremont. 


BLANCHARD, IOWA.—A. L. Johnson contemplates installing 
an artificial ice plant in connection with an electric lighting 
plant. C. 

KEARNEY, NEB.—A vote will be taken on issuing bonds for 
$40,000 for the installation and operation of a municipal lighting 
system. C. 

HUNTER, N. D.—Thackery & Lightwood, of Moorhead, Minn., 
have started work on installing electric generators and wiring for 
the city. C. 

WANATCHEE, WASH.—The Wanatchee Valley Gas & Electric 
Company has purchased the plant of the Valley Power Company 
at Dryden. 

PACHUCA, MEX.—The Real del Monte Mining Company plans 
to increase the capacity of its electric power plant at the Diff- 
cultad mine. A 


SANTA RITA, N. M.—The Chino Copper Company has com- 
menced the erection of a central electric power plant at its min- 
ing properties. 


ELY, NEV.—E. K. Hutchinson and C. F. Rose, of Ely, plan for 
the erection of an electric lighting plant with a distributing system 
at Ely and vicinity. A. 


FOLEY, MINN.—The Battery Company, of Milwaukee, Wis., 
has been granted an electric light franchise. Otto Jensen will be 
the local manager. 


CASTLE ROCK, WASH.—H. B. Davis, J. W. Selden and the 
Tahama Investment Company have been granted an electric light 
franchise in this town. 


TRACY CITY, TENN.—An electric light plant and water 
works is being installed here. The city has been without both 
electric lights and adequate water supply. 


ABERDEEN, WASH.—The city plans for the installation of 
new arc lights and tungsten street lighting system. Power is fur- 
nished by the Grays Harbor Railway & Light Company. 


CENTRALIA, WASH.—The Washington Union Coal Company 
is having plans prepared for an electric light and power plant at 
its mines, near Mono. The plant is estimated to cost $250,000. A. 


MINNEAPOLIS, MINN.—The City Council is considering the 
installing of an electric generating plant in connection with the 
new water filtration plant, which is now in course of construc- 
tion. ‘ 

EAU CLAIRE, WIS.—There is an agitation for the rebuilding 
of the Dell Dam which furnishes power for the Chippewa Valley 
Railway, Light & Power Company, and the Dell Paper & Pulp 
Company. C. 

EUREKA, CAL.—After some delay, the Blue Lake lighting sys- 
tem, owned by the Minor Mill & Lumber Company, has been 
formally purchased and taken over by the Western States Gas & 
Electric Company. 


HORSESHOE BEND, IDAHO.—The Pacific Power & Light 
Company plans for the construction of a power line from Horse- 
shoe Bend to Wahkiacus Heights, from its power plant on the Little 
Klickitat River. A. 


WILMINGTON, DEL.—An ornamental lighting system is to be 
put in here on Market Street and the lighting circuits to be placed 
underground. This latter work will be done immediately after the 
Christmas holidays. 


CUTTER, N. M.—The Vanadium Mines Company plans for the 
erection of a new electric power plant near Cutter. W. A. Bonitz, 
Pittsburg, Pa., is head of the company. About $20,000 will be ex- 
pended for the plant. A. 


FRESNO, CAL.—The Pacific Light & Power Corporation has 
secured a fifty-year franchise for a transmission line in Fresno 
County, and has also been given a franchise to extend its lines 
through Tulare County. 

PHOENIX, ARIZ.—The Towa Falls Heat, Light & Power Com- 
pany, of lowa Falls and Des Moines, Jowa, has filed articles of incor- 
poration here, with a capital of $150,000. O. F. Peterson and J. H. 
Girdey are incorporators. A. 

LOS ANGELES, CAL.—The Hoagland Electric Company has 
been incorporated with a capital of $1,000,000, by H. A. Hoagland, 
J. N. Kelman, of the Kelman Electric & Manufacturing Company, 
Los Angeles, and John M. Marshall. A. 

STANFORD UNIVERSITY, CAL.—Frank M. Gardner & Com- 
pany, San Francisco, has been awarded a contract by the Board of 
Trustees of the Leland Stanford Junior University at $14,000 for 
the erection of a power plant on the college campus. Plans were 
prepared by W. F. Durand. 

ATTALIA, WASH.—The Pacific Power & Light Company has 
signed a contract to furnish electric power to the Attalia Land 
Company, for pumping operations. The company has commenced 
the erection of a transformer station. A. 
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TUCSON, ARIZ.—The Powmott Development Company plans 
for the erection of a hydroelectric power plant near Silverton, with 
a transmission system to its mining properties, a distance of fifteen 
miles. William McDermott is manager. A. 


RINGOLD, WASH.—The Pacific Power & Light Company plans 
for the construction of a transmission line to the Ringold Bar dis- 
trict, where the company has been awarded a contract for furnish- 
ing electric power for pumping operations. A. 


SAN BERNARDINO, CAL.—The Southern Sierras Power Com- 
pany has awarded to M. H. French the contract for the first distrib- 
uting line of the company to be run from this city to Riverside, 
Perris and Elsinore. A side line will be run from Riverside to 
Corona. 


PHOENIX, ARIZ.—The Tracy Engineering Company plans for 
the erection®of a hydroelectric power plant on the Colorado River. 
The company has been granted a franchise in Mohave County, by 
the Board of Supervisors, for the construction of a transmission 
line to Kingman and vicinity. A. 


PORTOLA, CAL.—The Reno Mill & Lumber Company recently 
secured the water rights and franchise of the Portola Light & 
Power Company and is now building a large dam on Grizzly Creek 
to furnish power for the generation of electricity to be used for 
lighting the town of Portola. 


RENO, NEV.—The Nevada Valley Power Company has been 
incorporated at Reno for $2,500,000. A. D. Ayers, H. B. Danforth 
and A. A. Smith, of Reno, Milton S. Hamilton and F. J. Early, of 
Oakland, are the incorporators. A power plant will be built on the 
Truckee River, east of Reno. 


HARTFORD CITY, IND.—The Mayor and City Council are 
preparing to remodel and install new machinery in the local 
waterworks and electric plant or build and equip a new and model 
plant outright. They are now inspecting plants in other cities 
with a view of making a decision. S. 


SHEBOYGAN, WIS.—The K. Schreier Brewing Company is to 
install additional electrical equipment at its brewery so that the 
capacity will be practically doubled. The new machinery will in- 
clude a 450-horsepower Corliss engine-generator set for power sup- 
ply, and a thirty-horsepower generator for lighting. 


HOOD RIVER, ORE.—The Hydro-Electrical Company has been 
awarded a ten-year lighting contract at Hood River by the City 
Council. The rate, it is gaid, is fifty per cent less than that now 
charged by the Pacific Power & Light Company. The grantee is 
building a hydroelectric power plant on the Hood River. A. 


BEATRICE, NEB.—A new electric light corporation has been 
formed of which the Beatrice Electric Company will be a part. 
Plants will be operated in Nebraska, Iowa and South Dakota. The 
new corporation will be known as the Nebraska-lowa Public Service 
Company. E. A. Bullock, of Omaha, is president, and Clyde Bul- 
lock, of Norfold, is secretary. C. 


KEOKUK, IOWA.—Work has started on a transmission line, 
167 miles long, which is to carry power from Hamilton, Ill., to St 
Louis. The work is being done under the direction of the Stone & 
Webster Engineering Corporation, Boston, and will cost $2,000,000. 
The development of the water power itself and its attendant elec- 
tric generating equipment will cost $25,000,000. C. 


VIRGINIA CITY, NEV.—The Truckee River General Electric 
Company has been granted a franchise for the construction of a 
transmission line in Storey County by the Board of County Com- 
missioners. Under the terms of the grant the County will receive 
the present lighting system at Virginia City, with the privilege of 
purchasing electrical energy at a uniform flat rate. A. 


-PUEBLO, COLO.—Incorporation articles of the Arkansas Valley 
Railway, Light & Power Company, with headquarters at Pueblo, have 
been filed in Denver. The company has a capital stock of $10.000.- 
000, and the incorporators are W. F. Raber, T. H. Devine and F. W. 
Insull. The articles of incorporation are also registered in Teller, 
El Paso, Fremont, Pueblo and Otero Counties, where the company 
will operate its extensive holdings. An interurban electric railway 
line connecting Pueblo with the adjacent rich fruit and agricultural 
districts will be constructed by the company, but not within a year. 


SAN BERNARDINO, CAL.—The Southern Sierra Power Com: 
pany has completed arrangements for the construction of a hydro 
electric power plant in the Sierra Nevada Mountains, Kern County. 
Cal. The plant is estimated to cost $1,600,000 and will be operated 
in conjunction with the company’s system in San Bernardino 80 
Riverside Counties, now building. The company has awarded 4 
contract to M. H. French for the construction of a transmission 
system to Riverside, Perris and vicinity, a distance of about sev 
enty miles, at a cost of $159 per mile. 


GREELEY, COLO.—Surveys have been made of the route for 
bringing electric power to Greeley from the plant in Poudre Canon 
for use of the Greeley Hydro-Electric Company. The line will be 
about eighty miles long, running in practically a straight line to 
Greeley after it leaves Boulder Canon, and will cost about $72,000. 
Enlargement of the present plant to one of 5,000 horsepower © 
soon begin, and within two months is expected to begin laying pire 
lines to utilize the Laramie River flow. There is & constant 0 
in the Poudre and Laramie Rivers sufficient to work the plant at 
full capacity the year around. 


December 2, 1911 


ELECTRIC RAILWAYS. 
(Special Correspondence.) 


SOUTH BEND, WASH.—Work will be rushed on a trolley line 
from this city to Raymond. C. 
EDMONDS, WASH.—Efforts will be made to secure a street 
car line to connect this city with the interurban to Seattle. C. 
WILLOWS, CAL.—The Sacramento Valley West Side Electric 
Railway has applied for a franchise through Glenn County. 

PHOENIX, ARIZ.—The Salt River Electric Railway Company 
has been granted a twenty-five year franchise in this city. 

TWIN FALLS, IDAHO.—The Twin Falls, Artesia City & Oak- 
ley Interurban Railway Company has been incorporated with a capi- 
tal stock of $500,000. 

MEDFORD, ORE.—J. Arnold Doyle and H. M. Farren, organizers 
of the Oregon Southern Railway Company, have applied for a fran- 
chise in the town of Medford. 

RIVERSIDE, CAL.—The City Council has accepted the offer 
of $25,000 by the Pacific Electric Railway Company for a franchise 
for a double track line on the extension of Magnolia Avenue. 

SAN JOSE, CAL.—The San Jose Terminal Railroad Company 
has been granted franchises on the principal streets of Alviso. The 
company plans to build an interurban road connecting San Jose 
and Alviso. 

NASHVILLE, TEX.—According to a report current here, New 
York interests have purchased a controlling interest in the Pied- 
mont Carolina Railway Company and an interurban between Con- 
cord and Salisbury is proposed. 

REDLANDS, CAL.—It is announced that the Pacific Electric 
Company will soon extend the Redland Centra] line on Brookside 
Avenue to Redlands Junction, giving electric connection with the 
Southern Pacific overland trains. 

LOS ANGELES, CAL.—The Pacific Electric Railway Company 
has a force at work rebuilding the Sixteenth Street line to Rosedale 
Cemetery. Only three miles remain to be built which will com- 
plete the beach lines to the west coast. 

CRESWELL, ORE.—The Eugene Belt Line & Interurban Rail- 
way, recently incorporated with headquarters at Eugene, Ore., plans 
for the construction of an electric railway at Creswell, where a 
bonus of $25,000 has been raised by citizens. A. 

DES MOINES, IOWA.—The Perry Electric Railway Company 
has been incorporated with a capital of $100,000. The incorpora- 
tors are B. C. Dilenbeck, J. E. Hambright, Charles E. Wilson, C. C. 
McCrerry, H. C. Modlin, J. E. Wilson and H. G. Giddings. 

SAN FRANCISCO, CAL.—The Napa Valley line has been re- 
organized and incorporated as the San Francisco, Napa & Calistoga 
Railway, with capital stock of $2,000,000. The incorporators are 
Alfred Sutro, T. V. Maxwell, Charles C. Sullivan, Guy C. Earl and 
W. H. Spaulding. 

PASADENA, CAL.—This city is laying plans to acquire a 
municipal street car system. It has been decided that all future 
street railway franchises granted by the city will stipulate that 
upon expiration of the franchise al] tracks, poles and trolley wires 
will revert to the city. 

BELLE FOURCHE, S. D.—Articles of incorporation have been 
filed for the Belle Fourche & Spearfish Electric Railway Company, 
which has a capital of $5,000. The incorporators are: A. A. Moodie, 
Bruce Sebastian, Fred E. Harris and F. E. Duba. The electric line 
will be built from here to Spearfish, a distance of fifteen miles. 

SAN BENITO, TEX.—Plans have been adopted for the exten- 
sion of the interurban line of the San Benito & Rio Grande Railway 
Company to Santa Maria. This extension will be finished by the 
first of the coming year, it is stated. Other extensions are planned 
for next year. Sam Robertson, engineer and contractor, is at the 
head of the company. D. 

MISSION, TEX.—The Business Men's League of Mission has 
accepted a proposition of the San Benito & Rio Grande Interurban 
Railway Company for the construction of an extension of its line 
to this place and Monte Christo. It is announced in this connection 
that it is the purpose ultimately to make San Antonio the north- 
ern terminus of the system. D. 

CINCINNATI, O.—Through the Cleveland Trust Company, Wil- 
liam E. Hutton, of this city, has purchased nearly a third of a mil- 
lion dollars of the stock of the Cincinnati, Dayton & Toledo Trac- 
tion Company. A portion of the line is in operation under a lease 
to the Ohio Electric Company. Hutton is also a director of the 
Toledo Railways & Light Company. H. 

ROCHESTER, MINN.—Work has been started on the construc- 
tion of the new interurban line through Cannon Falls to this city, 
and it is the intention to run another line from a point south of 
Hastings through Miesville and Welch to Red Wing, providing the 
right of way is given. Senator A. B. Stebbins, of Rochester, Minn., 
is president, and B. F. Seager, of Cannon Falls, Minn., is a di- 
rector. C. 

GREENVILLE, TEX.—It is announced by A. Ralph Nicholson 
who is promoting the construction of an interurban electric railway 
between Blue Ridge and Gainesville via Greenville that the plans 
for the project are well advanced. It is expected that construction 
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work will be started about January 1 and that within six months 
after that time the line will be finished between Greenville and 
Blue Ridge. The line will be about seventy-five miles long. 

GREENFIELD, MASS.—The Massachusetts Northern Railways 
Company has taken over a large majority of the common capital 
stock of the Connecticut Valley, Athol & Orange and Gardner, 
Westminster & Fitchburg Street Railways and all the debts and sub- 
stantially all the stock of the Templeton Street Railway. It is 
contemplated by the new company to construct lines connecting 
Millers’ Falls and Orange ang an extension from Baldwinsville to 
Winchendon. 


TELEPHONE AND TELEGRAPH. 


(Special Correspondence.) 


TOWNER, N. D.—The telephone company is making extensive 
improvements on its plant. C. 

KINGSTON, WIS.—The Union Telephone Company has been 
incorporated with a capital stock of $5,000. 

TROY, IDAHO.—The Nora Farmers’ Rural Telephone Com- 
pany has been organized by A. F. Weeks and others. 

UNDERWOOD, N. D.—The McLean County Farnrers’ Tele- 
phone Association has been granted a local franchise. C. 

HOPE, IDAHO.—An ordinance has been passed granting the 
Pacific Telephone Company a franchise to operate a telephone sys- 
tem here. 

GARDNERVILLE, NEV.—A co-operative telephone company 
owned and operated by residents of this section has been organized 
in Carson Valley. 

LITCHFIELD, MINN.—G. E. Cassady, Route No. 2, is working 
to secure a telephone line for the territory north of Darwin and 
Dassell and east of Litchfield. C. 

BERCLAIR, TEX.—J. C. Cameron has purchased the local 
telephone exchange from O. L. Kemp. The new manager is Horace 
Greathouse. Improvements will be made to the property. D. 

COLLEGE SPRINGS, IOWA.—The College Springs Mutual Tele- 
phone Company has incorporated with a capital stock of $10,000. 
The incorporators are J. W. Gibson, Ira Mitchell and A. M. Finley. 

COLVILLE, WASH.—The Board of County Commissioners has 
granted to the North Basin Telephone Company a fifty-year fran- 
chise to operate a telephone line out of Colville to that district. 

OAKLAND, CAL.—The Business Men’s Association of Walnut 
Creek will organize a telephone company and extend its lines to 
all towns and country houses in that part of Contra Costa County. 


CHEYENNE, WYO.—The Mountain States Telephone & Tele- 
graph Company has purchased the Kemmerer & Big Piney Tele- 
phone Company, operating 625 miles of wire in the western portion 
of Wyoming. 

BELFIELD, N. D.—The North Dakota Independent Telephone 
Company has bought the local exchange of the Belfield & North- 
western Telephone Company. In the spring extensive improve- 
ments will be made. C. 

FULTON, MO.—A new franchise has been granted to the Buf- 
fum Telephone Company, which operates the system here, and it 
is announced that work will start on a new $40,000 plant. J. C. 
Thornton is manager. 

McKINNEY, TEX.—The Union Telephone Company has filed 
its charter in the Secretary of State’s office at Austin. It has a 
capital stock of $75,000. The incorporators are C. B. Dorchester, C. 
A. Shock and H. W. Head. 

NORTH BRANCH, MINN.—The farmers southwest of here have 
organized a new telephone line under the name of the Ideal 
Telephone Company. John Waldhoff is president and Theodore 
Thompson, secretary and treasurer. C. 

TULETA, TEX.—The Tuleta Rural Telephone Company con- 
templates extending its system. At the recent annual meeting of 
its stockholders, reports were read showing that the property is in 
good condition and that its lines were considerably extended dur- 
ing the year. D. 

MINERAL CITY, TEX.—The Mineral City Rural Telephone 
Company has been organized here. It will construct a system of 
lines in Bee County. The officers are: William Rommel, president; 
H. C. Schrock, vice-president; C. C. Schrock, secretary-treasurer: 
H. C. Schrock, W. Teuscher and R. C. M. Nelson, executive com- 
mittee. D. 

OGDEN, UTAH.—The Mountain States Telephone & Telegraph 
Company has commenced work on making physical connection be- 
tween its system and that of the Independent Telephone Company, 
recently acquired. The company plans for many improvements in 
its exchange on Washington Avenue. W. F. Madson is local man- 
ager. A. 

OWENSBORO, KY.—The firm of Russell Brewster, of Chicago, 
has purchased the controlling interest in the Rural Home Tele- 
phone Company in Daviess. McLean, Hancock and Ohio Counties 
and at a meeting of the stockholders it was announced that several 
thousand dollars would be spent at once in building up the prop- 
erties. The following officers were elected: Theodore Tyler, Chi- 
cago, president; W. B. McIlvaine, Chicago, vice-president, and L. N. 
Birk, Owensboro, secretary and treasurer. 
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ELECTRICAL SECURITIES. 


Trustees of Massachusetts Electric Companies have voted to 
pay the accrued dividends of seventeen and three-quarters per cent 
in preferred stock at par on July 1, 1912. This entails the issu- 
ance of $3,648,938 additional preferred stock. 

Directors of the Pacific Gas & Electric Company for the pur- 
pose of converting $10,000,000 of accumulated surplus into capital 
stock have authorized the issuance of fully paid up common stock 
to the holders of record November 22 in the proportion of one- 
half share of new stock for each share of common stock. 

The next dividend on Chicago Telephone will be payable Decem- 
ber 30 and will go to stockholders of record December 20. Ameri- 
can Telephone stock, given in exchange for Chicago Telephone, 
will be delivered on or before January 23, 1912, and will carry 
dividend, which begins to accrue on January 1; therefore, no ad- 
justments of dividends will be involved. 

The Detroit Edison Company has decided to issue at once 
$1,500,000 new capital stock. This stock is offered to stockholders 
of record December 9 at par. At a special meeting of stockholders 
held November 15 a proposal to increase the capital stock from 
$9,000,000 to $15,000,000 was ratified and authority given to direc- 
tors for the issue of the $1,500,000 stock which is now offered. 

London advices state that the Rio de Janeiro Tramway Light, 
Heat & Power Company will immediately issue another $10,000,000 
of additional stock, authority for which will shortly be asked from 
shareholders. This amount would increase the capital of the com- 
pany from $40,000,000 to $50,000,000. 


DIVIDENDS. 


Chicago Telephone Company; quarterly dividend of two per 
cent, payable December 30. 

Fort Wayne & Northern Indiana Traction Company; regular 
quarterly dividend of one and one-half per cent on the preferred 
stock, payable December 1 to stock of record November 25. 

Indianapolis Street Railway Company; semiannual common 
dividend of three per cent, payable January 2. 

Massachusetts Electric Companies; regular semiannual divi- 
dend of $2 per share, payable January 1 to stock of record Decem- 
ber 2. 

Northern Ohio Traction & Light Company; an extra dividend 
of one-quarter of one per cent on the common stock. 

Safety Car Heating & Lighting Company; an extra dividend of 
one per cent, in addition to the regular quarterly dividend of two 
per cent on the capital stock, making the total dividend disburse- 
ment for the year nine per cent. Payable December 22, to stock of 
record December 8. Last year an extra dividend of three per cent 
was declared at this time. 


CLOSING BID PRICES FOR ELECTRICAL SECURITIES ON THE LEADING EX- 
CHANGES AS COMPARED WITH THE PREVIOUS WEEK. 


NEW YORK. 

Nov. 27. Nov. 20. 
Allis-Chalmers COMMON csi si poetics eo teee sd seteei Sends 314 3 
Allis-Chalmers preferred ......cccc es cc ccc cr cc ceecessesecenes 13 14% 
Amalgamated Copper © sie isiews ca dea wes ate stele 4 aM aca erald s 63 61% 
Amer. Tel. & Caplécc dik seh pte eee Pie 4 ae RRS EHO Ew ed *74 *74 
American Tel & Tel csscred in eeew Hie tb 0 Sie Rk do Geeta es 1415% 138 34 
Brooklyn Rapid Transit: iccweweosss eek ence eeu olawas cet awn 17% i7% 
General Electri sc ieina ee oi ES OS SSeS SSS ee eee ee. BS4ESSE0 RE 155% 154 
Interborough-Metropolitan COMMON ..... cc ccc eee ee ee tenes 144% 15% 
Interborough-Metropolitan preferred ........... cee ewer eens 45 174 
Kings County Electric ... csine ees csp eccewa siete vases ag ese os 129 129 
Mackay Companies (Postal Telegraph and Cables) common. 83 83 
Mackay Companies (Postal Telegraph and Cables) preferred 72% 72% 
Manhattan Elevated cco vcidwhcs bev oer h he heh oes beeen kes 134% 134 
New York & New Jersey Telephone............-......0eeee- 103 103 
Pacific. Vel... €&. Tel essed er eonen E ea Re POWERS CaS 48% 47% 
U. S. Steel common nas. ie heres tee bore eee ease Sees eet e 644% 64 
Ui S, Steel preferred. oeseie stewed hex eae ee ees 10914 10914 
Western Union sicer susetec ete cee sein Reta awe Be errr ee ee 78 TA 
Westinghouse common œseasasssevsessoseesesecresetessenesuae 65- 66 
Westinghouse preferred ....... ccc ccc meee renee cence tee etnnee *114 *114 

*Last price quoted. 
- j i BOSTON. 

Nov. 27. Nov. 20 
American Tel. and Tel.. ..sesssesussessosesressesereseses 141% 138% 
Edison Electric Illuminating ......... ccc ccc cee eee eee 286 290 
General Electrice seer nes ees awh oe Ea a E hence ees 155 154 
Massachusetts Electric COMMON ....... ec cece eee te eee e teens 213 21% 
Massachusetts Electric preferred ...... 5. cece cece eee cence 94 94 
New England Telephone esses ccc ccccc cece cece tense ctenes 150 149 

PHILADELPHIA 

Nov. 27. Nov. 20 
Amerlcan Rallways ....... viv este einen een ewe See eee eax 46 461% 
Electric Company of America... ccc cece cece eee e eee eee 12 117% 
Electric Storage Battery COMMON sesessseussesoseeesuresesees 55 5314 
Electric Storage Battery preferred ......... 0. cece eee ence eee £ 5 5314 
Philadelphia Electric ..aes.essesesssesreopereoesrseeresessenes 153 16 
Philadelphia Rapid Transit ....... 0. eee ee cee ewer e cece nees 24 231 
Philadelphia Traction  sesesessossessoesecnrsosserersesasee 811% $4 
Union Traction co.cc cece ccc ccc eer cr cece eet teene rete 523 513% 

CHICAGO. 

Nov. 27. Nov. 20 
Chicago Elevated COMMON coc cece cece ee rece eee es cee eens 2814 28% 
Chicago Elevated preferred ccececec cee n eee e eee eee r eee ec cence “2 9414 
Chicago Raflways, Seried Lice cc cece cece cece cet een cence ecnes 95 95 
Chicago Railways, Series 2... 0c cece cece cee cee eee eee ences 3314 3214 
Chicago Sway cece cece cece ee eee erence area eee tent ene enns ay 
Chieago Telephone oo c ccc cc cece cece teen eet e ee ee arene ete enes 1401% 193 
Commonwealth Edison ccc cee cece cent ee eee en eee eee e eens Didly 4% 
National Carbon COMMON veccee eee ee sence teeta rece eee e eens 103 102% 
National Carbon preferred eee hee eee re re ree eee ere 118 118 
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PERSONAL MENTION. 
A. W. BURCHARD, of the General Electric Company, is mak- 


' ing a three weeks’ trip to the Pacific Coast. 


C. H. HUBBELL has been appointed superintendent of tele 
graph of the Rock Island system, succeeding the late G. S. Jen- 
nings. 


W. WIEN, professor of physics in the University of Wiirzburg, 
is, according to recent advices, to be the recipient of the Nobel prize 
for physics. i 


S. G. McMEEN was elected president of the Mount Hood Rall- 
way & Power Company of Portland, Ore., at a recent meeting of 
the Board of Directors. 


ALONZO BURT, vice-president and treasurer of the Chicago 
Telephone Company, has been elected a director of the company, 
succeeding Angus S. Hibbard, resigned. 


EDWARD G. ACHESON delivered an address on November 8 
before the Faraday Society in London. The address was of in- 
formal character and dealt with D. Acheson’s researches on electri- 
cal furnace products. 


JOHN F. GREENWALT, publicity manager for the Mountain 
States Telephone Company, has been elected president of the Ad- 
vertising Club of Denver, succeeding Charles H. Babcock, the first 
head of the organization. 


CHARLES R. VAN HISE, president of the University of Wis- 
consin, recently delivered four lectures at the Lowell Institute of 
Boston, the first on “Some Aspects of Conservation,” on November 
15. He also spoke at Harvard University on “Concentration in 
Industry.” 


WILLIAM H. McINTYRE has been elected first vice-president 
of the Manning, Maxwell & Moore Company, of which Henry Evans 
is chairman of the executive committee. Mr. McIntyre was vice 
president of the Equitable Life and lately president of the San 
Antonio & Arkansas Pass Railroad Company. 


C. P. STEINMETZ recently delivered two lectures before the 
engineering students of the University of Illinois. The subjects 
were “Unexplored Fields in Engineering” and “The Nature of Elec- 
trical Energy.” The audience at each lecture crowded the lecture 
room of the Physics Building, in which the lectures were given. 


E. P. CUMMINGS, for some time an engineer in the electrical 
department of the Denver Gas & Electric Light Company, bas been 
transferred to the Montgomery Light & Water Power Company, 
of Montgomery, Ala., where he has taken up the duties of general 
superintendent. Mr. Cummings will have larger opportunities in 
his new work and his many Denver friends wish him success. 


FOREIGN TRADE OPPORTUNITIES. 


(From Daily Consular Reports, issued by the Bureau of Manu 
factures, Washington, D. C. In applying for information mention 
file number.) 

NO. 7596. BIDS FOR NEW ELECTRIC-LIGHT PLANT.—The 
American vice consul general at Santo Domingo has forwarded a 
translation of the basis for specifications calling for bids for the 
installation of a new electric-light plant for the public lighting of 
the city of Santo Domingo, Dominican Republic, as made public 
in a recent issue of El Tiempo of that city. The bids are to be 
directed to the office of secretary of the municipality not later than 
December 15, 1911. The specifications call for a private owned 
plant, the present municipal plant being considered inadequate and 
unsatisfactory. Copy of the notice and transmission can be obtained 
by interested firms upon application to the Bureau of Manufactures. 

NO. 7594. DYNAMOS, MOTORS, OIL ENGINES, AND MA- 
CHINERY.—The Bureau of Manufactures is in receipt of a com- 
munication from a business man in India stating that he desires 
to purchase from American manufacturers dynamos. motors, oil 
engines, and machinery. He is anxious to receive from such man- 
ufacturers as soon as possible catalogues and full particulars. 

NO. 7559. ELECTRIC ROCK DRILLS.—An engineer connected 
with a contracting firm in Australasia, and who is directing the 
work on a railway tunnel through certain mountains, informs an 
American consul that he would be glad to get information con- 
cerning American electrically operated rock-drilling machinery. 
He desires not merely descriptions of such machinery, but also the 
prices at which it could be furnished at the point of destination. 

NO. 7562. AMERICAN RIVER AND TIDE GAUGES.—A re 
port from an American consulate states that an electrical engineer 
connected with a foreign Government desires information concern: 
ing American river and tide gauges. He is especially anxious to 
know how their prices compare with British quotations. Efficient 
appliances are needed in connection with prospective water-power 
development in the country in question. 


LEGAL NOTE. 


LIMITATIONS ON RATE REGULATION.—The United States 
Circuit Court, in Kentucky, says that the legislative department of 
a stale or city may compel a telephone company to charge rates 
which are reasonable and just, but may not fix rates which are 
so low as to deprive it of a fair return upon the value of its 
property which at the time is being used for the pubtic in the 
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operations of the company within the jurisdiction of the legisla- 
tive body which attempts to fix rates. Were this not so, property 
of the company would be used, not for the benefit of its owners, 
but for that of the public, in which case the property would be 
appropriated by the public without just compensation, and would 
be a violation of constitutional rights. Where persons have put 
their money into property which is used for the public they are 
entitled, year by year, to earn upon the property so employed a fair 
return. A company is entitled to be allowed, if it so chooses, to 
charge those who use its property for their own purposes such 
reasonable rates as will enable it to earn thereon a fair income 
whether or not a rival company can do so upon its property. In 
other words, the charging by a rival company of rates which it 
has agreed to as a condition precedent to being granted a fran- 
chise, while it adds to the risks of the first company’s business, 
cannot affect the right of the latter to be allowed to charge rates 
which are not confiscatory, but which may yield a fair income 
upon the value of its property if that property is in fact used by 
the public—Cumberland Telephone & Telegraph Company vs. 
City of Louisville, 187 Fed. R., 637. 


NEW PUBLICATIONS. 


PETROLEUMS OF CALIFORNIA.—The physical and chemical 
properties of the petroleums of the San Joaquin Valley of Cali- 
fornia are taken up in this publication. An interesting feature of 
the bulletin is the description of an electric still which was used 
in making the difficult distillations necessary for a proper analysis. 


COPPER IN THE APPALACHIANS.—“Copper Deposits of the 
Appalachian States,” by Walter Harvey Weed, of the United States 
Geological Survey, is the title of Bulletin 455, just issued by the 
Survey. Copper ores are found and copper mining has for some 
time been carried on in many localities in the mountainous region 
of eastern North America, from Canada to Alabama. The avail- 
ability of the deposits as a source of copper is frequently discussed, 
but there are at present but few producing mines. 


~PRODUCER-GAS INVESTIGATIONS.—The Bureau of Mines 
has published a résumé of producer-gas investigations which were 
carried on between October 1, 1904, and June 30, 1910, by R. H. 
Fernald and C. D. Smith. The work is divided into three parts; 
the first taking up the general subject of producer-gas and pro- 
ducer-gas plants; the second, reports of investigations at St. Louis 
and Norfolk, and the third a report of investigations at Pittsburgh. 
The book is fully illustrated and contains numerous diagrams. 


NATIONAL ELECTRIC LIGHT ASSOCIATION PROCEED- 
INGS.—The proceedings of the thirty-fourth convention of the As- 
sociation have been bound in two volumes. The first volume in- 
cludes the general sessions and commercial sessions, giving the pa- 
pers, reports and discussions. In Vol. II the accounting sessions, 
technical sessions and power-transmission sessions are covered. The 
volumes are bound in cloth and are fully illustrated with the dia- 
grams and illustrations originally occurring in the papers presented. 


TABLES OF CONSTANTS.—The first volume of the annual 
Tables of Constants and Numerical Data, Chemical, Physical and 
Technological, compiled and published by an International Commis- 
sion, appointed by the Seventh International Congress of Applied 
Chemistry is now open to subscription. Subscription blanks, the 
terms of subscription and descriptive leatlets may be obtained from 
any one of the three American commissioners: G. N. Lewis, Massa- 
chusetts Institute of Technology, Boston, Mass.; G. F. Hull, Dart- 
mouth College, Hanover, N. H.; and J. Stieglitz, University of 
Chicago, Chicago, Ill. After*January 1, 1912, the price of the volume 
is likely to be increased. The volume contains the data published 
in 1910, collected from all available sources. 


PROPOSALS. 


WIRING.—The Rushville Furniture Company, Rushville, Ind., 


wishes to receive bids for wiring for electric lights, etc., for its new 
furniture factory. 


POWER APPARATUS.—H. C. Peterson, city recorder of Sleepy 
Eye, Minn., will receive bids until December 15 for one sixty and 
one seventy-five-kilowatt alternating-current generator with field 
rheostat and Rockwood patent paper pulley 15 by 12 inch, exciter 
pulley 8 by 4 inch. Generator should be 200 revolutions per min- 
ute, six-pole, 1,200-volt, sixty-cycle, three-phase revolting-field. C. 


VENTILATING APPARATUS.—The office of the Supervising 
Architect, Washington, D. C., will receive sealed bids until December 
27, for the installation of a heating and ventilating apparatus, etc., 
for the United States Post Office and Customhouse Building at San 
Diego, Cal., in accordance with the drawings and specifications, 
copies of which may be had of the superintendent of construction 
at San Diego, Cal., or at the Supervising Architect’s office. 


WIRING—The office of the Supervising Architect, Washington, 
D. C., will receive sealed bids until January 3 for the construc- 
tion, complete (including heating apparatus, electric conduits and 
wiring, and lighting, fixtures), of the United States Post Office at 
Maryville, Mo. The building is one story and basement and has 
a ground area of approximately 4,900 square feet. Drawings and 
specifications may be obtained from the custodian of site at Mary- 
ville, Mo., or from the Supervising Architect’s office. 
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INDUSTRIAL ITEMS. 


PETTINGELL-ANDREWS COMPANY, Boston, Mass., has is- 
sued the the Holiday Goods Number of Juice illustrating many nov- 
elties and giving numerous suggestions for Christmas trade. Toys, 
Miniature lamps, heating and cooking devices and several very 
handsome lamps are among the things listed. 


PASS & SEYMOUR, INC., Solvay, N. Y., announces that its 
Chicago branch Office moved on December 1 to 700 West Jackson 
Boulevard. The move was made necessary by the increasing busi- 
ness of the company and the need for more space. The present 
quarters are about three times as large as the former ones. 


THE AJAX LINE MATERIAL WORKS, South Milwaukee, 
Wis., is advertising its Ajax insulators, mast arms, sleet-proof 
pulleys and other Ajax specialties by means of a number of well 
prepared folders. The specialties are illustrated and prices are 
given. The phrase “Remember Ajax Quality,” is used throughout 
the printed matter. - 


THE WESTERN ELECTRIC COMPANY has received from the 
Lake Erie, Alliance & Wheeling Railroad an order for twenty-two 
of its selectors, which will be installed on the main line of the road 
between Phalanx, O., and Dillonville, O. This line is eighty-five 
miles in length, ana the dispatcher will be located in the middle of 
the line at Alliance, O. 


THE VULCANITE PORTLAND CEMENT COMPANY, New 
York, N. Y., is mailing pamphlets on the subject of “Selection and 
Proportion of Aggregates for Concrete.” While this is the third 
edition of the previous pamphlet on that subject, it contains, aside 
from the selection, almost entirely new matter which has been 
the subject of research work on the part of the writer for a year 
or more past. 


THE GENERAL VEHICLE COMPANY, Long Island City, N. 
Y., has included as a supplement to the November issue of Elec- 
Tricks, a parade of General Vehicle electrics which took place in 
St. Louis on Labor Day. Announcement is made of a series of 
bulletins covering the use of the company’s trucks in different lines 
of trade. The first of these will probably be a bulletin on “G. V. 
Trucks in Brewery Service.” 


THE WESTINGHOUSE ELECTRIC & MANUFACTURING 
COMPANY, Pittsburgh, Pa., has received an order from the Pacific 
Mills at Lawrence, Mass., for one twenty-panel marble switchboard 
for controlling several 2,300-volt alternating-current generators, and 
also one six-panel switchboard for the control of several heavy 
capacity direct-current generators. These boards are in addition 
to boards previously purchased from the Westinghouse Companies, 
and are to take care of the increased load on the plant handled by 
this company. 


THE WIRT ELECTRIC SPECIALTY COMPANY, Germantown, 
Pa., describes and illustrates its Di-el-ite resistance units in a re- 
cent bulletin. These units are made of a high grade wire or strip 
completely imbedded in Di-el-ite, so as to prevent oxidation or in- 
jury. Di-el-ite is an artificial insulating stone composed principally 
of cilex or quartz. It has good mechanical strength and will stand 
a temperature of 800 degrees Fahrenheit. Its insulating properties 
are such that fixture joints with an insulating layer of only one- 
sixteenth of the material are tested regularly with 4,000 volts al- 
ternating current. 


THE FEDERAL SIGN SYSTEM (ELECTRIC), Chicago, Ill. 
calls special attention in the November number of the Federalist 
to the Federal fixture straightener. The new Federal line of porce- 
lain enameled steel shades is also briefly described. These are 
made in several styles for outdoor and indoor use, and mark an in- 
crease in the field of the corrosion-proof enameled steel that was 
introduced into the electrical field in a large way in Federal signs. 
The fixtures are more fully described in Bulletin No. 150, just is- 
sued by the company. 


THE GENERAL MOTORS TRUCK COMPANY, Detroit, Mich., 


- announces that a distinct department of its selling organization, a 


service department, has been organized and has been placed under 
the supervision of T. P. Myers, who has the title of general service 
manager. The service to a purchaser will begin with a thorough 
study and analysis of his delivery and hauling requirements, and 
will continue after the purchase, through prompt and painstaking 
care in the supplying of repair parts and the maintenance of the 
troubles. Mr. Myers will be subject to all service demands that 
may be made. 


THE FLOUR CITY ORNAMENTAL IRON WORKS, Minneap- 
olis, Minn., has through its lamp-standard department, issued a very 
attractive booklet dealing with ornamental street lighting. This 
company has enjoyed exceptional success in supplying lighting 
standards for progressive cities installing ornamental street light- 
ing, some of the most prominent of our best-lighted cities being 
among its customers. Four standards in particular have been ex- 
tensively employed these being known as the Corinthian, Egyptian, 
Capitol and Boulevard, the latter being a single-light post partic- 
ularly adapted, as its name implies, for boulevard and park light- 
ing. The new booklet describes these standards in detail, giving 
data as to construction and installation and in addition deals with 
specially designed standards for building lighting. 


THE GENERAL ELECTRIC COMPANY, Schenectady, N. Y., 
has received from the Kentucky Traction Terminal Company, Lex- 
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ington, Ky., an order for complete power equipment. The equip- 
ment is as follows: For generating stations at Lexington, two 
2,500-kilowatt, turbo-generator sets, one turbo-exciter set, one sev 
enty-five-kilowatt motor-generator set, two 750-kilowatt motor-gen- 
erating sets, four 33,000-4,.u0 transformers and a switchboard. For 
the Versailles substation one 1,200-600-volt rotary; three 33,000-370- 
volt air-cooled transformers and switchboard. For the Frankfort 
substation two 1,200-600-volt rotary converters and six 33,000-370 
air-cooled transformers with switchboard. For the Paris substation 
one 1,200-600-volt rotary converter and three 100-kilowatt transform- 
ers. For the Nicholsville substation one 1,200-600-volt rotary con- 
verter and three 100-kilowatt transformers. For the Georgetown 
substation, one 1,200-600-volt rotary converter; three 100-kilowatt 
transformers and a switchboard. Five four-motor car equipments 


with type “K” control are also to be furnished by the General 
Electric Company. 


THE CUTLER-HAMMER MANUFACTURING COMPANY, 
Milwaukee, Wis., has just published the following bulletins: No. 
10%, describing new multiple-switch starting rheostats made in 
standard sizes from ten horsepower to 150 horsepower for 110, 
220, and 500-volt direct-current service. New tyres of switches 
are used on these starters; No. 18, describing alternating-current 
squirrel-cage primary-resistance motor starters made in capacities 
fom five to thirty horsepower for 110, 220 and 440-500 volt cir- 
cuits; Bulletin No. 2145, describing a new multiple-switch starter 
which, in addition to no-voltage release, is equipped with two new 
type Cutler-Hammer single-pole overload circuit breakers. Stand- 
ard sizes are the same as for Bulletin 10%. The compound mul- 
tiple-switch starter and speed regulator is described in Bulletin 
2260. This is made in capacities from ten to 200 horsepower and 
combines in one panel starting and regulating rheostats. The ap- 
paratus described in Bulletin 2270 is like that of Bulletin 2260, ex- 
cept that main-line knife switch and fuses are mounted on the 


panel so as to facilitate installation. This is called a compound 


universal motor starter and speed regulator. 


THE KERR TURBINE COMPANY, Wellsville, N. Y., advises 
that over 700 of its machines, aggregating more than 50,000 horse- 
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power, are in active service and that more unfilled orders are 
now booked than at any previous time in the history of the com 
pany. Although the plant has been materially enlarged, a night 
shift has been necessary for the past two and a half years. Among 
recent orders are the following: One 350-kilowatt turbo-alternator 
for the Brooklyn refinery of the Standard Oil company; two 2,800- 
gallons per minute turbo-pump units for Tidewater Oil Company: 
two seventy-five-kilowatt and one thirty-five-kilowatt lighting sets 
to American Shipbuilding Company for the new steamer City of 
Detroit: two seventy-five-kilowatt lighting sets for waterworks 
service, City of Chicago; one sixty horsepower turbo-generator 
with Prony-brake attachment for the University of Melbourne, Aus- 
tralia; one 215-horsepower turbo-blower for Peoples Gas Light 
& Coke Company, Chicago (the tenth set of this size ordered by 
that company); two underwriter fire pumps driven by 200-horse 
power Kerr turbines for Steger & Sons piano factory, Steger, Ill. 
DATES AHEAD. 

Los Angeles Electrical Exposition. Los Angeles, Cal., Novem- 
ber 25-December 9. 

American Physical Society. Regular Thanksgiving meeting, 
Chicago, Ill., December 2, 1911. 

National Gas and Gasoline Engine Trades Association. Annual 
meeting, Hotel Hollenden, Cleveland, O., December 5-8. 

American Society of Mechanical Engineers. Annual meeting, 
New York City, Dec. 5-8. 

American Institute of Chemical Engineers. Annual meeting, 
Washington, D. C., December 20-22. 

American Association for the Advancement of Science. An- 
nual meeting, Washington, D. C., December 27-30. 

Western Electrical Inspectors’ Association. Milwaukee, Wis., 
January 23-25, 1912. 

National Electric Light Association, Next annual convention, 
Seattle, Wash., June 10-14, 1912. 

National Electrical Contractors’ Association. ‘Annual meeting, 
Denver, Colo. July 17-20, 1912. 

The 1912 Boston Electric Show. Mechanics Building, Boston, 
Mass., September 28-October 26, 1912. e 


RECORD OF ELECTRICAL PATENTS. 


Issued (United States Patent Office) November 21, 1911. 


1,009,085. INSULATING MATERIAL FOR EMBEDDING ELEC- 
TRICAL CONDUCTORS. Lawrence E. Barringer, Schenecta- 
dy, N. Y., assignor to General Electric Co. Filed Feb. 5, 1906. 
Renewed Apr. 8, 1910. Is composed of a fibrous material and 
hydrous silicate of calcium having a resistance wire embedded 
therein. 

1,009,059. TROLLEY DEVICE. James H. Finch, Jr., West Rox- 
bury, Mass. Filed Dec. 28, 1910. The trolley-wheel harp is 
secured to the pole by a tubular shell and plug with lugs. 


1,009,080. AUTOMATIC SWITCHING APPARATUS. Frank R. Mc- 
Berty, New Rochelle, N. Y., assignor to Western Electric Co., 
Chicago, Ill. Filed Sept. 11, 1908. Combined with an automatic 
telephone selector switch is an automatic sequence-switch, and 
local reciprocal controlling circuits established in the operation 
of the selector and sequence-switch adapted to cause each of 
them to complete a cycle of operations and return to normal 
condition. 

1,009,084. SPARK PLUG. Aldah Robinson Meacham, Oklahoma, 
Okla., assignor of one-half, to Charles G. Frost, Oklahoma, 
Okla. Filed Feb. 27, 1911. Comprises a bushing, an insulating 
sleeve, a rod extending through the sleeve and rotatably mount- 
ed therein, a radially extending electrode on the end of the 


rod and a fixed electrode on the bushing comprising an in- . 


turned flange having an eccentric concave edge. 


1,009,106. RECEIVING APPARATUS. Harry Shoemaker, Jersey 
City, N. J. Filed Nov. 3, 1909. A high-frequency wireless re- 
ceiver has associated with it a guarding apparatus comprising 
means for selecting energy of undesired frequency, and a re- 
sistance sufficient to prevent persistent oscillations in the se- 
lecting means. 

1,009,120. INCANDESCENT-ELECTRIC-LAMP SOCKET. August 
Weber, Sr., Schenectady, N. Y., assignor to Weber Electric Co., 
Schenectady, N. Y. Filed Oct. 1, 1906. Relates to a method 
of connecting the shell to one terminal of the socket. 


1,009,129. METALLIC-FILAMENT LAMP. Ottilie Birnbaum, Vien- 
na, Austria-Hungary, assignor to Westinghouse Lamp Co. Filed 
Nov. 8, 1910. Has the filaments provided with a kink near their 
points of attachment to the leading-in wires and intermediate 
supports, loops of conducting material passing around the kink 
and being attached to the leading-in wires and intermediate 
supports. 


1,009,133. ELECTROLYTIC APPARATUS. Henry Croston, New 
York. N. Y., assignor to General Chemical Co., New York, N. 
Y. Filed July 22, 1909. The cathode-forming mercury in the 
bottom of the tank is agitated by means of two scrapers ar- 


ranged to reciprocate horizontally in the tank adjacent to its 
bottom, and means for causing one of the scrapers to be inop- 
erative during movement in one direction, and the other dur- 
ing movement in the opposite direction. 

1,009,134. TELEPHONE TOLL OR PAY STATION. George H. 
Davis, Worcester, Mass., assignor to Livermore Pay Station 
Co., Portland, Me. Filed June 10, 1907. Relates to the con- 
struction of the coin distributor for various sizes of coins. 

1,009,143. ELECTRICAL PRECIPITATOR AND AMALGAMATOR. 
John Frey, San Francisco, Cal. Filed Nov. 18, 1910. Has an 
anode comprising a cylindrical cage adapted to be rotated about 
a horizontal axis, and a trough-shaped cathode below the anode 
adapted to contain a quantity of material forming the real 
cathode, and means for vertically moving the axis. 

1,009,162. SWITCH FOR SPARKING DEVICES. Frank J. Mar- 
rington, Fort Dodge, Iowa. Filed Mar. 6, 1909. A switch for 
changing from battery to magneto ignition. 

1,009,166. RAIL BOND. Humphreys Milliken, New York, N. Y. 
Filed Feb. 15, 1910. Consists of terminals composed of a series 
of vertically arranged strands of wire adapted for attachment 
to the side of the ball of a rail, and a body portion comprising 


depending continuations of the strands, which are continuous - 


between the terminals. 


1,009,172. ELECTRIC SNAP SWITCH. Johann G. Peterson, Hart- 
ford, Conn., assignor to Arrow Electric Co., Hartford, Conn. 
Filed Feb. 1, 1911. Relates to the construction of an indicat- 
ing shutter for a rotary snap switch. 


1,009,182. POLYSTATION LINE-CIRCUIT. Georg Ritter, Stutt- 
gart, Germany. Filed Feb. 12, 1910. A party-line telephone or 
telegraph system has bridging-resistance relays governing the 
connection at the subscribers’ stations. 


1,009,190. TELEPHONE TRUNKING SYSTEM. Charles A. Simp 
son, Chicago, Ill., assignor to Kellogg Switchboard & Supply 
Co., Chicago, Ill. Filed Apr. 9, 1908. Has a battery at each 
exchange, the branch-exchange battery being connected to the 
main-exchange battery through the connecting trunk when the 
latter is not used for talking, thus keeping the branch battery 
charged from the main battery. 


1,009,229. MOTOR-STARTER SWITCH. William S. Evans, New- 
ark, N. J. Filed Dec, 30, 1910. A three-phase induction motor 
starter, has a starting resistance in circuit with the motor, & 
shunt coil, means released by the coil for short-circulting the 
resistance at starting speed or half speed and for simultan- 
eously cutting out the shunt coil, and means released by 8 
series coil for cutting out the motor on an overload. 
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1,009,245. FLOOR-SURFACING MACHINE. John Herr, Lionel 
Hirst Wood, and Samuel Wilson Heaton, Philadelphia, Pa. Filed 
See 28, 1906. Renewed Aug. 5, 1911. Is driven by an electric 
motor. 

1,009,291. ARC-LAMP ELECTRODE. Georg Egly, Treptow, near 
Berlin, Germany, assignor to Gebriider Siemens & Co., Berlin, 
Germany. Filed Oct. 22, 1909. Consists of a shell of carbon 
surrounding a core composed of a mixture of carbon, light- 
emitting substances, phospho-boric acid, and water-glass. 

1,009,309. RAILWAY SIGNALING. Lemuel F. Howard, Edgewood 
Park, Pa., assignor to Union Switch & Signal Co., Swissvale, 
Pa. Filed Sept. 8, 1909. Combined with a block section is an 
electric light, a polarizing device for polarizing a beam from 
the light, means controlled by the condition of the block sec- 
tion as regards occupancy by a train for rotating the plane of 
vibration of the polarized beam, and an analyzer comprising 
a polarizing device for receiving the beam. 


1,009,310. DYNAMO-ELECTRIC MACHINERY. Albert S. Hub- 
bard, Belleville, N. J., assignor to Gould Storage Battery Co. 
Filed Feb. 25, 1908. Combined with a dynamo provided with 
a rotatable armature, a commutator and a rotatable field struc- 
ture energized by polyphase currents, is an exciting dynamo 
generating the polyphase currents, and means for rotating the 
field structure at a speed having a definite relation to that of 
the armature of the exciting dynamo. 


1,009,311. ELECTRICAL SYSTEM OF DISTRIBUTION. Albert S. 
Hubbard, Belleville, N. J., assignor to Gould Storage Battery 
Co. Filed May 4, 1908. A polyphase system of distribution in- 
cludes a machine of the type covered by the preceding patent, 
a motor-generator set and a rotary converter connected to a 
storage battery for taking up load fluctuations. 


1,009,229. -MOTOR-STARTER SWITCH. 


1,009,316. PNEUMATIC-DISPATCH-TUBE APPARATUS. Chester 
S. Jennings, Boston, Mass., assignor to Lamson Consolidated 
Store Service Co., Newark, N. J. Filed May 9, 1907. An elec- 
tric motor drives the air pump and {s electrically controlled in 
accordance with variation of the air pressure. 


1,009,317. DETECTOR FOR WIRELESS SIGNALING APPARA- 
TUS. Maurice Bernays Johnson, San Antonio, Tex. Filed Oct. 
6, 1910. Includes a mineral substance mounted between a con- 
tact and an adjustable leaf spring. 


1,009,320. HEATING AND POWER PLANT. Joseph Moses Ward 
Kitchen, East Orange, N. J. Filed Dec. 4, 1908. Comprises a 
gas producer, a gas engine, a heat absorbing, distributing and 
radiating system, an electric generator driven by the engine 
and means for generating electricity from the waste heat of 
the engine. 


1,009,338. AUTOMATIC GAS-PRESSURE ALARM. Earl Ransom 
Perkins, Cleveland, Ohio. Filed Jan. 7, 1908. Renewed Mar. 


14, 1910. Has an electric alarm controlled by a contact on a 
rubber tube. 


1,009,345. ELECTROMAGNETIC SIGNALING INSTRUMENT. 
Stanislaus H. Sauvé, Denver, Colo. Filed June 18, 1910. Has 
a coil, a stop or support in axial line with such post, and a ball 
armature located between the stop and post and designed to 
vibrate between them under electric excitement. 


1,009,354. APPARATUS FOR HEATING WATER. Alexander Trep- 
reau, Joinville-le-Pont, France. Filed Feb. 18, 1911. Comprises 
a cylinder, a head thereon adapted to be connected to a water 
tap and having a downwardly tapering duct, a number of non- 
conducting water tubes connected to form a continuous tube, 
resistance coils in circuit on the tubes and a flexiblle con- 
nection between the head and tubes. 


1,009,357. COMBINED TROLLEY-POLE BASE AND CATCHER. 
Herbert E. Vail, Salt Lake City, Utah, assignor of one-third to 
Walter R. Andrew and one-third to Edward C. Parsons, Salt 
Lake City, Utah. Filed Feb. 7, 1911. Includes a set of jointed 
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bars serving to lock the pole when abnormal upward movement 
thereof occurs. 


1,009.370. AUTOMATIC ELECTRIC COUPLING MECHANISM. 
Morris Wuerpel, St. Louis, Mo., assignor to Westinghouse Auto- 
matic Air & Steam Coupler Co., St. Louis, Mo. Filed Apr. 17, 1907. 
Comprises in combination, a coupler head, automatic means 
for coupling the head, a base plate carrying a plurality of con- 
tact connections, the contact connections comprising a vertical 
row of male contacts, and an adjacent vertical row of female 
contacts, each pair of contacts being on the same horizontal 
plane. 


1,009,386. EXPLOSION CIRCUIT-BREAKER. Harry P. Davis, Pitts- 
burgh, and Ford W. Harris, Wilkinsburg, Pa., assignors to 
Westinghouse Electric & Manufacturing Co., East Pittsburgh, 
Pa. Filed Nov. 30, 1908. The current passes through a hollow 
cartridge seated in the two terminals of the breaker. When 
the current becomes too high the cartridge is heated to its 
explosion point, the explosion projecting the lower part of the 
fuse into a bed of sand contained in the base of the device. 


1,009,400. AUTOMATIC POWER CONTROL FOR PNEUMATIC- 
DESPATCH APPARATUS. Edmond A. Fordyce, Boston, and 
Chester S. Jennings, Brookline, Mass., assignors to Lamson 
Consolidated Store Service Co., Newark, N. J. Filed Mar. 9, 
1906. A number of motors driving air pumps are connected to 
the power line through a starter operated by an air piston. As 
the air pressure falls the piston-operated switeh starts the mo- 
tors as they are needed to maintain constant pressure. 


1,009,401. ELECTRICAL PULL SOCKET. Edgar H. Freeman, 
Trenton, N. J., assignor to E. H. Freeman Electric Company, 
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1,009,386.—EXPLOSION CIRCUIT-BREAKER. 


Trenton, N. J. Filed June 2, 1911. Comprises a body, a snap- 
switch including a rotary rectangular switch block, and a snap- 
per spring consisting of a doubled spring plate housed within 
the switch body and exposed longitudinally thereof parallel with 
the axis of the block, one leg of the plate having a fastening 
connection with the body and the other leg having at its free 
terminal a flat bearing plate engaging the switch block later- 
ally. 

1,009.426. MOLD FOR ELECTRICAL-CONSTANT BANKS. George 
W. Lorimer, Piqua, O. Filed Apr. 24, 1907. A mold for annular 
castings has channels on its inner wall for holding clips and an 
outer wall for holding the alternative ends of the clips. 


1,009,458. COUPLING. William W. Abbott, Ingram, Pa. Filed 
Apr. 14, 1911. A detachable device for holding a shade on an 
incandescent lamp. 


1,009,476. CIRCUIT CONTROLLER. John P. Coleman, New York, 
N. Y., and Per Utne, Wilkinsburg,, Pa., assignors to Union 
Switch & Signal Co., Swissvale, Pa. Filed Mar. 10, 1911. In- 
cludes a contact-operating member biased to one controlling 
position and adapted to be moved in opposite directions there- 
from to two other controlling positions; a motor armature 
adapted to be rotated in opposite directions; and mechanism 
seal Sa between the armature and the contact operating 
member. 


1,009,494. VAPOR-RECTIFIER SYSTEM. Samuel Ferguson, Sche- 
nectady, N. Y., assignor to General Electric Co. Filed Sept. 
25, 1905. The combination of a rectifier having a cathode and 
a number of anodes, means for producing arcs between the 
anodes and cathode, impedance paths in shunt with the arcs, 
these paths including a reactance common to both. 


1,009,518. MAGNET FRAME FOR MAGNETO GENERATORS. 
Gottlob Honold, Stuttgart, Germany, assignor to Robert Bosch, 
Stuttgart, Germany. Filed July 7, 1910. Has a magnet frame 
comprising a cylindrical armature casing of relatively soft, non- 
magnetic material with openings at the sides, a field magnet 
having pole pieces projecting closely within the openings, and 


gar mrin L 


1160 . - 


end flanges on the casing forced into close contact with the 
end faces of the pole pieces to tightly lock the parts together. 


1,009,549. ELECTRIC COOK-STOVE. Eric Moss, Kingsburg, Cal. 
Filed Aug. 14, 1911. The stove containing the heating unit and 
cooking utensil is made with a vacuum wall. 


1,009,565. INCANDESCENT-LAMP SOCKET. Clarence D. Platt, 
Bridgeport, Conn. Filed Dec. 20, 1910. Has a ratchet provided 
with independent conducting and independent non-conducting 
teeth, a pawl upon the actuator directly engaging the teeth. 
Means are provided for moving the actuator, and a spring con- 
tact member bears upon the periphery of the ratchet forming 
a detent to prevent retrograde movement. 


1,009,566. CHAIN GUIDE FOR PULL SOCKETS. Clarence D. 
Platt, Bridgeport, Conn. Filed Dec. 23, 1910. The guide is 
formed of a flat piece of metal bent in the shape of a tube. 

1,009,608. ELECTRODE. Ezechiel Weintraub, Lynn, Mass., as- 
signor to General Electric Co. Filed June 2, 1911. Has a flex- 
ible metallic braided sheath containing oblong pieces of mag- 
netite, set end to end. 


1,009,614. INCLOSED FUSE. Gilbert Wright and Frederick H. 
Weston, Schenectady, N. Y., assignors to General Electric Co. 
Filed June 21, 1911. Combines a tubular fusible member, con- 
tact terminals, and connectors each consisting of a pair of 
sheet metal T-shaped parts bent to form a ring about the end 


of the fusiblẹ element with the arms disposed on opposite sides 
of the terminal. 


1,009,625. ELECTRIC FURNACE. William C. Arsem, Schenectady, 
N. Y., assignor to General Electric Co. Filed Aug. 18, 1909. Has 
an air-tight envelop, a heating chamber within the envelop, 
a closed crucible situated in the chamber, a closed receptable 
within the envelop for receiving vaporized material and means 
for conducting vapors from the crucibte to the receptacle. 


at A 10° 
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1,009,540.—ELECTRIC COOK STOVE. 


1,009,630. INSULATING COMPOUND. Lawrence E. Barringer, 
Schenectady, N. Y., assignor to General Electric Co. Filed Aug. 
16, 1905. A etone-like insulating material consisting principally 
of asbestos and a silicate of an alkaline earth metal, formed by 
steam treatment under pressure, the binder being in excess of 
any free lime or silica present. 


1,009,636. APPARATUS FOR USE IN THE DISTRIBUTION OF 
ELECTRIC CURRENTS. George Berry, West Drayton, Eng- 
land, assignor to General Electric Co. Filed May 6, 1911. In- 
“cludes a main transformer having its primary winding con- 
nected across the supply mains, connections between the sec- 
ondary winding of said transformer and the distributing mains, 
a spare transformer, and a supplementary transformer. 


1,009,637. STREET-INDICATING DEVICE FOR TROLLEY SYS- 
TEMS. William C. Bisell, Wardner, Idaho. Filed Feb. 19, 1910. 
Depending fingers supported by the trolley make contact with a 
collar on the trolley pole. This closes the indicating circuit. 


1,009,643. SPARK-PLUG PROTECTOR. Arthur R. Bullock, Cleve- 
land, O. Filed Feb. 29, 1908. A metallic protecting body is 
adapted to be applied to the outer end of the plug and to in- 
close the outer end of the shell of the plug. A ring or annular 
washer of insulating material is carried by the body and pro- 
jects inwardly therefrom. 

1,909,648. ELECTRIC SWITCH. William Henry Chambers, Balti- 
more, Md., assignor of one-half to Alexander Hamill, Baltimore, 
Md. Filed May 20, 1907. Renewed Feb. 10, 1911. A pair of con- 
tact levers pivoted at one end are worked by a toggle-joint ar- 
rangement. A push on a handle causes the switch to close by 
throwing the levers outward, while a pull causes a double break 
and brings the arms against an insulating block. 


1,009,659. ELECTRICAL ATTACHMENT PLUG. Walter C. Fel- 
lows, Philadelphia, Pa.. assisnor to Keller Manufacturing Co., 
Philadelphia, Pa. Filed Dec. 22, 1910. Is formed in two parts 
secured together face to face and provided with recesses for 
the electrical connections, An attachment piece has a tapered 
opening communicating with the interior of the plug, and is 
provided with attaching devices extending between the meet- 
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ing faces of the plug members. A split clamping bushing is 
mounted in the said tapered opening. 


1,009,660. APPARATUS FOR ASSAYING ORE. Benjamin Fulton 
Gardner, Chicago, Ill. Filed Sept. 6, 1910. The assay is de- 
termined by a resistance measure of the ore. 


1,009,663. ALTERNATING-CURRENT MOTOR STARTER. Wil- 
liam H. Gaulke, Milwaukee, Wis., assignor to Independent Elec- 
tric Manufacturing Co. Filed Oct. 19, 1910. Has a magnet for 
holding the arm in running position combined with an adjust- 
able stop for determining which contact shall be the running 
contact. 


1,009,666. ELECTRICAL SYSTEM OF DISTRIBUTION. Albert 8. 
Hubbard, Greenwich, ‘Conn., assignor to Gould Storage Battery 
Co. Original application filed Feb. 25, 1908. Divided and this 
application filed July 1, 1911. Combines a main distributing 
circuit, a battery and booster armature in operative revelation 
thereto, and a field structure for the armature which is ener- 
gized by altenating currents. 


1,009,689. TELEPHONE INSTALLATION. Auguste Pictet, Gene- 
va, Switzerland. Filed Sept. 9, 1911. Has an electric-control 
device for controlling an auxiliary circuit, and means on the 
connection exchange station for setting the control device in 
operation when the subscriber’s station calls up during the time 
elapsing before the completion of speaking connections. 


REISSUE. 


13,316. ELECTROLYTIC PROCESS OF PRODUCING COM- 
POUNDS. Charles E. Acker, Ossining, N. Y., assignor to the 
Nitrogen Co. Filed Sept. 14, 1911. Original No. 914,100, dated 
Mar. 2, 1909. Consists in continuously electrolyzing a molten 
compound of a metal, alloying the separated metal with a 
cathode metal, removing the allow and reacting on the metal 
so alloyed with the cathode metal with production of an inter- 
mediate compound, supplying a separate reagent and reacting 
therewith on the intermediate compound, with production of 
the desired compound, and returning the residual metal to the 
cathode. 


PATENTS THAT HAVE EXPIRED. 


Following is a list of the electrical patents (issued by the 
United States Patent Office) that expired November 27, 1911: 
529,688. MEANS FOR SUPPORTING MOTORS IN ELECTRIC MO- 

TORS. Walter S. Adams, Philadelphia, Pa. 

529,704. CLOSED-CONDUIT ELECTRIC RAILWAY. Charles G. 
Burke, Brooklyn, N. Y. 

529,710. SECTIONAL THERMO-ELECTRIC GENERATOR. Harry 
B. Cox, Hartford, Conn. 

529,711. THERMO-ELECTRIC GENERATOR. Harry B. Cox, Hart- 
ford, Conn. 

529,759. ELECTRICAL SIGNAL FOR RAILWAY CROSSINGS. 
Daniel W. Smith, St. Louis, Mo. 

529,784. COMMUTATOR BRUSH FOR DYNAMOS. George Forbes, 
London, England. 

529,797. CLOSED CONDUIT FOR ELECTRIC RAILWAYS. Fred- 
erick L. King, Chicago, Ill. 

529,818. TELEPHONE. Alfred Stromberg and Androv Carlson, 
Chicago, Ill. 

529,820. TELEPHONE SWITCH. Edgar S. Combs, Rochester, N. Y. 

529,826. CONDUIT ELECTRIC RAILWAY. Leonidas C. Pressley, 
San Francisco, Cal. 

529,894. SIGNALING APPARATUS FOR  TELEPHONE-EX- 
CHANGE SYSTEMS. James H. Cary, Malden, Mass. 

as ROTATABLE ELECTRIC CONTACTOR. John W. Curry, 

airo, Ill. 

529,918. ALTERNATING-CURRENT GENERATOR. John F. Kelly. 
Pittsfield, Mass. 

529,920. SIGNAL FOR CABLE RAILWAYS. Gottfried F. Klaffky. 
and Frank Faltinowsky, New York, N. Y. 

529,938. ELECTRICAL RECORDING DEVICE FOR SAFES. Rob- 
ert A. Newlyn, Cincinnati, O. 

529,949. ELECTRICAL DANGER-SIGNALING SYSTEM. William 
A. Phillips, U. S. Army. 

529,984. ELECTRIC SIGNAL APPARATUS. Horace E. Walter. 
Richfield Springs, N. Y. 

529,985. ELECTRIC SIGNALING APPARATUS. Horace B. Walter. 
Richfield Springs, N. Y. 

529,992. CONDUCTOR-COIL FOR ARMATURES AND FIELD 
MAGNETS AND METHOD OF MAKING SAME. Emra W. 
Alexander and Henry Groswith, Philadelphia, Pa. 

530,004. ELECTRICAL-CONTACT MECHANISM. John F. Blake, 
New Haven, Conn. 

530,019. BOX OR FURNACE FOR ELECTRIC HEATING APPA- 
RATUS. Charles L. Coffin, Detroit, Mich. 

530,021. METHOD OF ELECTRICALLY HEATING METAL. 
Charles L. Coffin, Detroit, Mich. 

530,082. ELECTRIC ELEVATOR MOTOR. Wendell C. Pletcher, Sı. 
Louis, Mo. 

530.033. SUPPLY SYSTEM FOR ELECTRIC RAILWAYS. Zebulon 
Foster, Chicago, Ill. 

530.053. ELECTRIC ROBE, TOWEL, ETC., FOR HEATING. Henry 
G. O'Neill, Boston, Mass. 

530.066. PLUG AND RECEPTACLE FOR ELECTRICAL PUR- 
POSES. David J. Cartwright, Boston, Mass. 
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TELEVISION. 

A step in electrical invention that may well mark the 
beginning of a period of investigation of an instrument as 
high in industrial usefulness as the telephone or telegraph 
was taken when Mr. A. A. Campbell Swinton developed the 
theoretical method of television recently presented to the 
Rontgen Society in England. Although the ideas brought 
forward by Mr. Swinton have not yet even reached the ex- 
perimental stage, the ingenuity of his method is quite ap- 
parent. He has seized the idea of a simple method and by 
analysis deduced its probable workings. With the knowl- 
edge gained by experiment, doubtless some changes will 
have to be made, but with results even as near to life as 
those produced by the average moving-picture machine the 
invention would be a distinct step forward. It is certainly 
no more difficult of achievement than either the moving- 
picture machine or the telephone must have appeared a few 
decades ago. 

The mechanism, if it may be called such, indeed re- 
sembles that of the moving-picture machine, except that 
instead of seeing a succession of images, the observer sees 
the composite picture due to a dot of light appearing suc- 
cessively at different points and moving over the screen in 
a systematic manner, and in each cycle covering its entire 
surface. The image seen by the observer would be the com- 
bination of many retained impressions of the moving spot. 

While some of the ideas involved in the television 
scheme may be old, the idea of entirely replacing the mov- 
ing parts by two synchronously displaced cathode-ray dis- 
charges is certainly novel. With this weightless moving 
part and pairs of magnets for the horizontal and vertical 
movements supplied from the same circuits, there can be 
no danger of the receiving and sending end of the instru- 
ment falling out of step. . 

Should Mr. Swinton’s idea be taken up and worked 
out, there would seem to be no lack of commercial oppor- 
tunities for it. Races, contests and games may in the future 
be presented to audiences in a distant hall in synchronism 
with their actual performance. Spoken words have now 
quite largely taken the place of written messages, but space 
has not yet been overcome to a sufficient degree. The public 
wants long-distance sight as well as conversation, and if 
Mr. Swinton’s ideas reach fruition, it will have it. 
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IMPROVING DISTRIBUTION CIRCUITS. 


The extension of central-station service into wider 
fields opens to many managers a valuable opportunity for 
the improvement of distribution and moderate-voltage trans- 
mission circuits. As the policy of centralized power genera- 
tion takes its place in the management of small companies 
as well as in the expansion of large urban systems, the in- 
crease in loads and need of improved-regulation at points 
more and more remote from the plant put the burden of 
betterment work in the distribution system upon the pro- 
gressive operating organization. As the service is extended 
into small towns more or less distant from the former cen- 
ter of distribution, it frequently becomes imperative to re- 
build old lines, or to rehabilitate sections of existing.circuits 
in connection with supplementing them by new transmis- 
sion and feeder layouts. 

In a representative case of this kind, the lighting com- 
pany extended its service into new rural and suburban areas 
formerly having little or no connection with the main sys- 
tem, and handicapped by geographical conditions tending 
to interfere with the reliability of the energy supply. The 
improvement of the system‘included the building of a new 
direct line from the generating plant to the new territory, 
utilizing the old pole line in part so far as it traversed the 
highways in serving communities near the towns taken into 
the network; the installation of short-cut sections of line on 
rights of way secured across country, pole locations being 
all that had to be purchased; the avoidance of trees and 
connection of double taps to important mill installations, 
so that the regularity of the service could be better insured ; 
and the installation of new cross-arms, straightening of 
poles and replacement of an odd size of wire in one of the 
three phases of the original line by a larger size, equivalent 
to the cross-section of the other two phases. 

The most distant town formerly supplied by the com- 
pany was previously provided with a small distributing 
substation, poorly located with respect to the supply of cur- 
rent to various mills in a nearer community which was not 
as a whole a user of the company’s energy until the time 
arrived for the rehabilitation of the general system. A fea- 
ture of the improvement plan was, accordingly, the reloca- 
tion of the substation; and with this change the company 
adopted a secondary distribution potential of 4,600 volts, 
feeling that the standard 2,300-volt service could not prop- 
erly supply consumers scattered over the wider areas in- 
eluded in the new territory. In this move the company 
forecasted a change in central-station practice which is like- 
ly to become general within a few years, in view of the 
great economy in copper secured and the reliability of in- 
sulatiun at all points where its mechanical stability can be 
maintained. 

By carful planning and close attention to the salvage 
satel from the sale of useless material, the work was car- 


ned through at moderate expense, and the system estab- 
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lished on a much improved operating basis. Individual con- 
sumers were assured more reliable service, and by the em- 
ployment of considerable equipment from the old line in 
local distribution at reduced loads and voltage, money was 
saved. In themselves, the changes effected were of the 
character which any careful manager would readily set 
about making; but taking them as a whole, they illustrated 
how much can be done at reasonable expense to modernize 
a rapidly growing distribution system and render its service 
of larger value to the consuming public. Many similar op- 
portunities for improvement may be found in other small 
systems covering considerable areas. 


ELECTRICAL RESISTANCE OF THE HUMAN BODY. 


Electric conduction in the human body appears to be 
largely electrolytic. The measured resistance of the body 
varies greatly, not only in different individuals, but even 
in the same individual. One very variable element is the 
contact resistance of the skin. When very dry the skin may 
be regarded as an insulator, and it is then possible to re- 
tain static charges upon definite portions of the body. When 
moist, not only on the surface, but by having the pores full 
of liquid matter, the resistance is very much reduced, and 
conduction of high-frequency currents then becomes largely 
a surface phenomenon. Otherwise it is a capacity phenom- 
enon, the body acting as a condenser. 

The very great difference in fatality of shocks received 
under different conditions, and by different persons, is more 
readily understood by a consideration of this contact re- 
sistance. Ordinarily more than 500 volts, from a source 
capable of maintaining a current, is necessary to produce 
death in a human being, and yet cases are on record where 
110 volts have proved fatal. In addition to the variable 
resistance of the contacts we have also to deal, in such cases, 
with the different possibilities for the path of the current 
through the body and with the variations in the ground re- 
sistance, since a ground connection is usually involved in 
receiving a shock. 

That conduction through the bodily tissues and fluids is 
largely electrolytic, and is accompanied by a migration of 
ions, may be shown by moistening an anode with strychnine 
sulphate, in which case poisoning will ensue, while if the 
cathode is so treated no such effect results. On the other 
hand, if the cathode is moistened with potassium eyanide. 
the cyanogen ion is transported into the body and again 
poisoning results. It is probable that similar electrolytic 
effects take place within the body, wherever a membrane 
separates two fluids which are acting as electrolytes. 

The effect of ionic penetration in the skin is to alter 
the conductivity of that portion of the body, and it has been 
observed that the passage of a current reduces the resist- 
ance of the body. The conditions are somewhat analogous 
to those in the coherer of a wircless-telegraph apparatus, 
except that the initial resistance is not so high. 
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GASOLINE VEHICLES MENACE PUBLIC HEALTH. 

When Mr. Edison launched his tirade against horse- 
drawn vehicles a few years ago on the ground that the litter 
due to the horses and their feed produced an unsightly and 
unsanitary condition of the streets which we are trying hard 
to` keep clean, his arguments were promptly echoed by 
automobile makers and dealers in the larger cities. For 
once the noted inventor seemed to be on the same side 
with the manufacturers of gasoline vehicles, for his proph- 
ecy of city streets from which horses would be barred was 
in line with their own aims. Yet in its fundamentals, Mr. 
Edison’s position could be strictly construed as accruing 
only to the benefit of electric vehicles, for his plea was not 


only against the unsightly littering of the street surfaces 


but more particularly against the disagreeable and unsani- 
tary effect of having that litter scattered through the dir 
which both pedestrians and drivers of vehicles are obliged 
to breathe. The moment the question of the effect on the 
street air entered the consideration, the electrics alone were 
faultless, for the gasoline machines are notorious as unde- 
sirable perfumers of the atmosphere. 

It had been commonly supposed that the vapor and odor 
of the exhaust from the gasoline automobiles, while momen- 
tarily disagreeable if inhaled at close range, had no deleter- 
ious effect on the health of those obliged to breathe the 
same. That still is the generally accepted opinion. But, as 
pointed out in another column, the momentary unpleasant- 
ness of such exhausts is as nothing compared with the 
really serious action of the two strong poisons common to 
such exhausts—the carbon monoxide due to imperfect com- 
bustion and the aldehyde produced by the distilling of the 
almost unavoidable surplus of lubricating oil. The re- 
searches of Mr. Dugald Clerk (the well known British au- 
thority on internal-combustion engines) indicate that under 
laboratory conditions the adjustment of the carbureter, the 
positioning and timing of the ignition devices, and the tem- 
perature of both engine and carbureter may be such as to 
preclude the formation of the poisonous carbon monoxide. 


But even the most careful laboratory adjustment would im- 


mediately be spoilt in its effectiveness by a change in the 
quality of the gasoline and to some extent by variations in 
the weather. In practice, very few autos are handled by 
men who could be depended upon to do such adjusting with 
a certainty of securing the proper result. The same holds true 
as to adjusting the exact amount of lubricating oil to pre- 
vent the formation of that obnoxious constituent of gasoline 
exhausts which was at first thought to te acetylene but 
which the more recent investigations at Berlin class among 
the aldehydes. 

Consequently, the prospect of reducing the production 
of these health-menacing gases is by no means a bright one 
unless strong efforts are made in other directions, Legisla- 
tion may help, but even in Europe the laws aimed at re- 
ducing this evil are worded as referring to ‘‘avoidable’’ 
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fumes and obnoxious gases, leaving the burden of proof 
upon the public prosecutors to show that the same are 
avoidable.: The real relief would seem to lie more in educa- 
tion—edueation of the owners of gasoline cars as to the 
seriousness of the exhaust gases, of the public as to the 
danger of letting such fumes and gases concentrate in con- 
gested places, and of physicians as to the reasons for symp- 
toms of poisoning which may otherwise be mystifying to 
them. Such an educational campaign should deserve the 
hearty support of the electrical fraternity not only because 
all members of it are exposed to the dangerous fumes, but 
also because a more general understanding of the air vitia- 
tion due to gasoline cars will aid in speeding the predom- 
inance of electric vehicles. 


WIRING FOR CHRISTMAS. 

The approach of the Christmas season presents many 
opportunities for special electrical displays which will add 
at least temporarily to the business of the central station. 
Christmas trees are very largely displayed in stores and 
show windows as well as in the home. The incandescent | 
lamp furnishes the only safe method of illuminating the 
tree. Very many fires have been caused in the past by 
the use of candles and other means of ornament, and no 
decorations of this kind should be permitted where electric | 
current is available. 

Wiring of this temporary kind is often done by persons 
who do not properly realize the risks involved through 
lack of the, necessary precautions in handling electrical cir- 
cuits. Any fires or other troubles resulting from the use 
of electric curremt militate against the further use of it 
by others and tend to throw the method into disrepute. The 
central station should consequently exercise an oversight 
whenever possible to see that the temporary wiring is done 
in accordance with local regulations and underwriters’ 
rules. The central station has sufficient interest in the mat- 
ter to have its men use the necessary time for this purpose. 
A sufficient argument for making the consumer conform to 
the requirements is the fact that a disregard of the under- 
writers’ rules will subject him to the possible loss of his 
insurance in case of a fire, since all policies provide that 
if there be a material increase in hazard, without permis- 
sion, the insurance shall be void. 

In addition to proper wiring, suggestions should be 
made for the elimination of inflammable decorations. Cot- 
ton batting, which is so commonly used to give the appear- 
ance of snow, may be readily replaced by asbestos, mag- 
nesia or other fireproof material. Similarly, noninflammable 
substitutes can be provided for hair, tinsel, ete. It is not 
always realized that if paper or cloth or other inflammable 
material is left in contact with an, incandescent lamp, it 
will ultimately be charred and probably caused to blaze. 
It is therefore necessary that the lamps should be kept free 
from contact with any other material. 
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November Meeting of the Empire State 
Gas and Electric Association. 

The first of the sectional meetings of 
the Empire State Gas and Electric As- 
sociation for the new association year 
was held in Syracuse, N. Y., on No- 
vember 22, the topic for discussion be- 
ing street lighting. 

The chairman of the Committee on 
Arrangements, H. W. Peck, of Roches- 
ter, presided at the opening session in the 
rooms of the Technology Club. The 
first speaker was Mr. Kennedy, of the 
local central-station company, who wel- 
comed the members and outlined the 
purpose of the meeting. He was fol- 
lowed by H. Thurston Owens, of New 
York City, who described the lighting 
conditions in the streets of many Euro- 
pean cities and compared them with 
the newer installations in this country, 
the talk being fully illustrated by 
means of stereopticon views. Talks on 
construction work in New York City, 
by Mr. Dempsey, ‘‘white-way’’ lighting 
in Syracuse, by Mr. Dudley, and the 
combination trolley and lighting insta!- 
lation in Poughkeepsie, by Mr. Sherck, 
completed the morning program. 

The fifty odd members in attendance 
then enjoyed luncheon at the Hotel 
Onondaga after which they returned to 
the meeting rooms. After a few rou- 
tine matters were disposed of, the street- 
lighting installation at Auburn was de- 
scribed by Mr. Reynolds. Mr. Mon- 
tagnani, of Rochester, followed by show- 
ing the various types of posts and poles 
used in that city, especially those made 
of concrete. Gas lighting in Westches- 
ter County was described by G. T. Mac- 
beth. This closed the formal talks. 

The meeting was then open for gen- 
eral discussion, the principal points 
considered being the difference between 
European and American practice. Large 
high-candlepower units are the general 
practice abroad, while the cluster type 
is more generally used in this country. 
The use of tungsten lamps on the same 
circuits as magnetite ares brought out 
considerable comment both pro and con, 
but no definite suggestion as to remedy- 
ing trouble due to excessive loads burn- 
ing out the tungsten lamps was brought 
out. 

The point which came in for the most 
discussion was that of ornamental ver- 
sus regular street-lighting installations. 
Very few of the so-called ‘white-way”’ 
installations are paid for by the city at 
large and many were inelined to the be- 
lief that the merehants who pay the bill 


will tire of this method of attracting 
trade. The advocates of this method 
felt that, should that time arrive, the 
city will take over the installations and 
operate them. The fact that these in- 
stallations give a city considerable prom- 
inence at present is sufficient reason for 
making them. 

In addition to the members who pro- 
vided illustrated talks the discussion was 
entered into by Messrs. Ryan, of Schen- 
ectady; Macheth, of Bloomfield, N. J.; 
Durfee, of Rochester; Brayton, of Utica, 
and many others. From the attendance 
and the interest in the meeting the 
method of limiting the sectional meet- 
ings to one subject proved a great suc- 
cess and will be continued. 

——_—_> <> 
Engineering Electrostatics. 

On December 5 the Schenectady sec- 
tion of the American Institute of Elec- 
trical Engineers met in Red Men’s hall 
to hear and discuss a paper on ‘‘ Funda- 
mentals of Electrostatics,’’ by William 
S. Franklin, professor of physics at Le- 
high University. 

During the past few years a great 
amount of attention has been given to 
the investigation, development, and 
transmission of power at high voltages 
and although the designing engineer, as 
such, has done admirable work in this 
connection, he, however, would not 
have been able to make such material 
advances in his line if it were not for 
the activities which have been carried 
out in the laboratory. Professor Frank- 
lin discussed the fundamentals of elec- 
trostatics from the viewpoint of a 
physicist and imparted to many a bet- 
ter understanding of the difficulties 
which have been and need yet to be 
overcome in the development of appa- 
ratus to be used in connection with 
high-voltage electric power. 


SS  }-o- —__—__—_ 


Nela Engineering Society Formed. 
An organization to be known as the 
Nela Engineering Society has recently 
heen formed by the members of the 
engineering department of the Nation- 
al Electrice Lamp Association, Cleve- 
land, O. At the meetings to be held 
papers covering subjects of general 
engineering interest will be presented 
by members of the society and by out- 
side speakers, and discussions of the 
various topics will be taken up. 
Twenty-five persons were present at 
the organization of the society, which 
will meet every Thursday evening. 
M. D. Cooper was elected president. 
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Edison’s Invention to Relieve Taft. 

Thomas .A. Edison was a visitor to 
Washington, D. C., on November 27, 
making a czll on President Taft and 
being present at a test of his small 
ordnance-cell storage battery at the 
Washington Navy Yard. 

While in Washington Mr. Edison dis- 
cussed with a representative of the 
ELECTRICAL REVIEW AND WESTERN ELEC- 
TRICIAN two very interesting subjects. 
One of these was in the nature of a 
prediction that electricity will eventu- 
ally perform every function on a bat- 
tleship now exercised by steam, oil and 
gasoline. The other subject was his 
new machine, which combines the pho- 
nograph and the moving-picture prin- 
ciple, by which an audience can see on a 
screen the person enunciating the 
words which the phonograph sends to 
the ear. 

“The time is coming, not far off, 
when electricity will perform every 
function on a battleship now exercised 
by steam, oil and gasoline,” Mr. Edi- 
son said. ‘‘Not only will electricity 
be used as it is now to move and handle 
the big guns, hoist ammunition and 
control the intricate machinery of the 
fire-control system, but electricity will 
eventually be the actual motive power 
by which the battleships and other big 
ships of the Navy are propelled. The 
limit has not yet been reached as to 
the possibilities of electricity on battle- 
ships.’’ 

Speaking of his new phonograph- 
moving-picture machine, Mr. Edison 
said: 

‘With this machine the audience not 
only sees the gestures and action of 
the speaker, but hears his voice. A 
machine of this sort can naturally be 
put to countless uses. Perhaps one of 
the most suitable to suggest at this time 
is that of its possibility for campaign 
purposes. ”’ 

Mr. Edison told President Taft of 
the possibility of using this machine 
for campaign purposes, and called his 
attention to the fact that its use by 
President Taft might in future save the 
President thousands of miles of travel- 
ing. 

Mr. Edison did not care to say how 
nearly he has perfected the machine. 
He said that after witnessing the tests 
at the Navy Yard he was thoroughly 
impressed with the idea that a great 
and comprehensive storage-hattery sys- 
tem would solve any problems of econ- 
omy in the conduct of the warships. 
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W. T. Gentry. 
Among the many men who had to do 
with the early days of the telephone in- 
dustry but few are today conspicuous in 
the management of the great organiza- 
tions which have become the successors 
oť the modest institutions of thirty 
years ago. Prominent among the men 
today who wield a master influence 
over the destinies of the larger com- 
panies in the telephone field is W. T. 
Gentry, president of the Southern Bell 
Telephone & Telegraph Company, a 
$30,000,000 corporation with millions 
of property in seven Southern States 
and with 6,000 employees. 
Mr. Gentry was born in 
Gordonsville, Va., and began 
his career with the Southern 
Bell twenty-eight years ago 


change in Alexandria, Va. A 
few years later he went to 
Atlanta, Ga., as manager of 
the exchange there. From 
then on until now the story 
of his rise and the Southern 
Bell’s development has been 
one of remarkably continu- 
ous progress. 

When Mr. Gentry went to 
Atlanta the exchange had 
less than 100 subscribers and 
the telephone business was in 
its infancy. It was hard to 
bring about a generous use of 
the telephone, and for a long 
time headway was hard to 
make. Today the Atlanta 
exchange has approximately 
14,000 subscribers and in 
that city at least the service 
is a social and commercial 
necessity. 

Shortly after Mr. Gentry 
went to Atlanta he was made 
assistant district superin- 
tendent. In 1907, he was 
elected vice-president, and in February. 
1909, he was elected president of the 
company. He has filled every position 


of importance in the organization and — 


he is regarded as one of the ablest tele- 
phone men in the country. He has un- 
bounded faith in the present and future 
possibilities of the South, and his fine 
capacity for analysis and his interpre- 
tation of the tendencies of the times 
in that country have made him a figure 
of imposing proportions. He has al- 
ways adopted @ policy of frankness 
with respect to the relations of his 
company with the public, and because 


of this disposition he has surrounded 
himself and his organization with a 
host not only of employees, colleagues 
and customers, but staunch friends and 
well-wishers. 
——__—__~>--@—_____ 
Spokane Engineers Discuss Electrical 
Thawing of Water Pipes. 

At a recent meeting of the Spokane 
(Wash.) Chapter of the National As- 
sociation of Stationary Engineers 
there was a general discussion of elec- 
tric thawing of frozen water pipes. 
The simplicity and effectiveness of the 
process were clearly pointed out by 
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W. T. GENTRY, 
President, Southern Bell Telephone Company. 
several speakers and a portable elec- 
tric thawing outfit for the purpose was 
described. 

—_—___o-—_____ 
New Tube Service Begins in New York. 

The first train of the Pennsylvania- 

Hudson-Manhattan Rapid Transit line 
between Manhattan and Newark, N. J., 
left the morning of November 26 one 
minute after midnight, opening a twen- 
ty-minute service between the two cit- 
ies. Trains left Herald Square from 
the Hudson tube station on a schedule 
that took Newark passengers to their 
home station in thirty-eight minutes. 
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Smoke Abatement and Electrification. 
The committee of investigation of 
smoke abatement and electrification of 
terminals in Chicago made its first re- 
port of progress last week. This work 
is described in an address by the pres- 
ident of the Association of Commerce 
made at the recent municipal dinner. 
President Wheeler said in part: 
* There are about 1,700 railroad loco- 
motives operated daily within the city 
limits, and the devices which have been 
found efficient in smoke consumption 
are blowers, briek arches, steam jets 
and fire doors. Of 1,600 locomotives 
on record in the offices of 
this committee 90 per cent 
are equipped with blowers, 
40 per cent are equipped 
with brick arches, 70 per 
cent are equipped with 
steam jets and:72 per cent 
with fire doors. 
‘‘Experiments are being 
made with the Crawford 
under-feed stoker, and so 
successfully does this device 
seem to operate that if no 
weakness is found in the 
mechanism and its operation 
nder hard usage, the prob- 
lem of smoke emission on 
railroad locomotives will be 
solved almost completely. 
‘Jointly with the analysis 
of smoke and its effect, in- 
quiry is being instituted in- 
to the possibility of electrifi- 
cation. Already a survey has 
been made to ascertain the 
trackage which must be con- 
sidered within the city, ag- 
gregating 600 miles of first 
and second main track and 
1,700 miles of sidings, yards, 
etc. To this must be added 
1,258 miles of track in the 
smoke zone, giving some con- 
ception of the magnitude of the prob- 
lem, the cost and feasibility of which 
the committee has set itself to ascer- 
tain. 
‘‘This great survey has for its object 
a triple purpose: first, to ascertain by 
complete co-operation of all the rail- 
road lines how many locomotives may 
be cut out of service within the city 
limits by an agreement for the joint 
use of motive power; second, how much 
through freight may be diverted around 
the city; third, cost and feasibility of 
electrification. 
‘*Our investigation is of international 
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interest, for nowhere does a parallel 
situation exist. Here may be studied 
scientifically, under the most favorable 
circumstances, an evil which has trou- 
bled the world for centuries. Here may 
be studied a railroad terminal propo- 
sition which for magnitude with re- 
spect to trackage and motive power is 
unequaled. ”? 
— eo 
Send Us Your Ideas. 

The ELeEctTRIicAL REVIEW AND WEST- 
ERN ELECTRICIAN realizes that among its 
readers there are many who can offer 
excellent suggestions for the accom- 
plishment of things in which other read- 
ers are interested. Almost everyone can 
make a suggestion for the guidance 
and instruction of some other reader. 
This journal wishes to render the max- 
imum of service to the manager of the 
central station, to the electrical con- 
tractor, to the dealer in electrical ma- 
terial and the manufacturer of current- 
consuming devices. 

We want each reader who has such 
an idea which will be helpful to others 
to send it in for publication. We con- 
sequently make a standing offer of 
$5.00 for the best idea, article or sug- 
gestion printed in each jgsue. For 
every item used we will pay at our 
regular rates, with a minimum of $1.00. 

In the central-station department we 
want suggestions respecting methods of 
introducing applications of electrical 
energy to every kind of industry, ex- 
amples of co-operation with churches. 
business and civic organizations for 
demonstration and trial installations, 
street lighting, illuminated street pa- 
rades, window dressing, special sign 
campaigns, and advertising and selling 
methods of every description. 

Inthe department devoted to the elec- 
trical contractor we want suggestions 
respecting shop systems, estimating, 
wiring, construction methods, getting 
business, exposed conduit wiring, wir- 
ing with wooden molding, wiring with 
flexible conduit and cable, wiring with 
iron conduit, new wiring in buildings 
already wired, wiring for alternating- 
current and direct-current service, wir- 
ing for signal systems, annuneiator and 


‘hell systems, wiring for elevator service, 


hoth cage-controlled and automatically 
operated from floor landings. 

In the section devoted to jobbers and 
supply-inen we want suggestions re- 
specting the handling of shelf material, 
warehouse stocks, ticketing of new ma- 
terial, follow-up systems as an aid to 


inventory and the elimination of dead 
stock, writing of orders, express service 
in the handling of small orders for a 
large variety of material, methods of 
packing fragile material to eliminate 
breakage, credits, etc. 

Contributions should be written 
plainly on one side of the paper, giving 
full name and address of the author. 
Payment will be made immediately 
upon publication. Contributions should 
be addressed to ‘‘Suggestions,’’ ELEC- 
TRICAL REVIEW AND WESTERN ELECTRI- 
CLAN, 507 Marquette Building, Chicago, 
ni. 

The new departinents will be started 
in the issue of January 6, 1912. 


——ee 


Public Utilities and Progress. 


The December meeting of the Com- 
monwealth Edison Branch of the Na- 
tional Electric Light Association, at 
which Henry M. Byllesby was the prin- 
cipal speaker, exceeded all previous 
monthly meetings in point of attend- 
ance, there being 550 present. 

In opening the meeting Chairman 
Schuchardt announced that in accord- 
ance with plans previously mentioned, 
prominent men in the community would 
be asked to address the section at the 
monthly meeting. Acceptances have 
already been received from Samuel In- 
sull, Judge Grosseup, B. E. Sunny and 
B. I. Budd. In order not to neglect the 
regular work of the Section, bi-monthly 
meetings will be held at which mem- 
bers from the various departments will 
be invited to present papers on perti- 
nent topics. An innovation will be the 
dividing of the membership, for the 
present, into two sections: technical 
and commercial. O. R. Hogue has been 
appointed chairman of the Commercial 
Section and P. Junkersfeld, chairman 
of the Technical Section. 

Before the address of Mr. Byllesby, 
Chairman Schuchardt called upon Sam- 
uel Insull to deliver the introductory 
address. Mr. Insul} sketched briefly 
the life of Mr. Bylleshy from his gradu- 
ation from college to the present time, 
paying a high tribute to him as a pio- 
neer in central-station activities. Paral- 
leling the career of Mr. Byllesby, who 
is a leader in central-station finances, is 
that of Frederiek Sargent, who. Mr. 
Insull said, is a leader in central-station 
engineering. 

Mr. Byllesby, in opening, spoke of 
the wonderful development that has 
taken place in the central-station indus- 
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try during the last thirty years. The 
gas industry, which in the early days 
of electricity had already been in ex- 
istence over fifty years, had made no 
appreciable advance until faced with 
electric competition. This influence was 
also evident in railways and even in 
water works. Mr. Byllesby said that 
the development which has character- 
ized the electrical industry has been 
due, in a large measure, to the personne! 
of the men who have been identified 
with the industry. 

In addition to the influence which the 
electric central station has had on other 
public utilities, Mr. Byllesby stated 
that it wields an influence on the city 
in which it is located. Illustrating this. 
Mr. Byllesby cited examples where 
properties were acquired in localities 
apparently ‘‘dead.’’ Upon installing 
modern equipment and replacing the 
employees with men of modern ways 
and ideas the cities have entered into 
new eras of prosperity and progress. 

Mr. Byllesby briefly traced the devel- 
opment of the two-wire, three-wire and 
alternating-current systems; also of 
prime movers, generators, ete. In con- 
clusion he urged the men engaged in 
the business to realize the opportunities 
that are before them to become the fu- 
ture leaders and ‘‘pioneers,’’ for the 
next thirty years will see a develop- 
ment equally as great as during the 
past. 

Musical numbers were rendered dur- 
ing the evening by Commonwealth Edi- 
son talent. 

The fourth annual banquet of the 
Section was held November 1 at which 
the following officers were elected for 
the ensuing year: 

Chairman, R. F. Schuchardt. 

Vice-chairman, W. C. Berry. 

Secretary, C. B. Crothers. 

Treasurer, W. A. Fox. 

The new members of the Executive 
Committee are: W. J. Dooner, W. War- 
dell and F. A. Kaup. 


——o 


New York Electrical Society Meeting. 

The 306th meeting of the New York 
Electrical Society will be held at the 
Engineering Societies Building, 29 
West Thirty-ninth Street, Tuesday, De- 
cember 12, at 8 p. m. 

Louis Livingston Seaman will lecture 
on “A Scientific Hunting Expedition in 
Central Africa, with Special Reference 
to the Tsetse Fly and the Sleeping Sick- 
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Electric or Mechanical Power From the 
Sun’s Rays. 

Either electrical energy for lighting 
service, mechanical power from pump- 
ing or other work may be generated 
from the heat of the sun’s rays by the 
use of the Shuman system indicated in 
the accompanying illustrations. A com- 
plete sun power plant is shown in Fig. 
1. It pumps 3,000 gallons of water per 
minute to a height of 33 feet. Fig. 2: 
shows the heat absorber and the entire 
plant in action. 

It is held by Frank Shuman that 
throughout Arizona, Nevada, New Mex- 
ico and Southern California there is an 
opportunity for any amount of power 
for irrigating purposes alone. These 
states show an average of ninety per 
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of the shadoof method. One sun en- 
gine such as is now erected in Tacony, 
Pa., will do the work of about a thou- 
sand of these laborers. 

It is held that ten per cent of the 
earth’s land surface will eventually de- 
pend upon sun power for all mechani- 
cal operations. Given inexhaustible 
power, which is, of course, always ob- 
tainable from the sun, and utilizing the 
nitrogen in the air for fertilizer in the 
form of nitrates and such compounds 
as calcium cyanamide, the human race 
will be enabled to draw directly on the 
source of all life for power and suste- 
nance. 

It is conceded that the possibilities of 
a general use of sun power depends on 
the cost of the apparatus. It is claimed 
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maintenance and repairs also the ad- 
vantage lies with the sun power. It is 
estimated that the repairs should not 
be in excess of five per cent per year 
on the initial cost, inasmuch as the ap- 
paratus works at low temperature, 
while the ordinary boiler requires flue 
gases up to 2,500 degrees. This wear 
on the parts must manifestly be much 
greater in the latter form of power 
plant. 

It is pointed out that many parts of 
the sun-power plant, such as metal heat- 
ers, piping, foundation and insulation 
are practically everlasting, barring ac- 
cidental breakage; the only item of re- 
pair being the wooden frames and glass 
covers, and it is found that after an in- 
stallation of glass has once been tested 


FIG. 1—SOLAR-HEAT ENGINE, AUXILIARIES AND WATER PUMP. 


cent sunlight, and the cost of fuel is 
practically prohibitive in most of this 
region. He points out the fact that in 
Egypt agriculture depends entirely up- 
on irrigation furnished by the River 
Nile through its periodic overflow. The 
English Government built the Assouan 
dam at an enormous expense, and wid- 
ened the irrigable area about half a 
mile on each side of the Nile, thus add- 
ing greatly to the tillable portion of 
Egypt. Of course, when the Nile is in 
flood, infinitely more water-than neces- 
sary is furnished; but the demand is 
for a supply which can be depended on 
from day to day, especially at seasons 
of low water. This supply at present 
is furnished by the hand labor of some 
100,000 fellaheen who pump by means 


that the Shuman sun-power plant, in- 
cluding the engine, condenser and aux- 
iliaries, is similar to those in daily use 
by steam plants, and may therefore be 
eliminated from comparison, leaving 
the absorber and the ordinary steam 
boiler alone to be compared. It is 
found that at this time the initial cost 
of the sun-heat absorber in question is 
about double that of a first-class boiler 
plant of equal power. The great econ- 
omy occurs in the item of fuel. In dis- 
tricts especially suitable for sun power 
the cost of coal, or its equivalent, is 
usually very high, the price ranging 
generally from $10 to $30 per ton. To 
offset this, no fuel at all is required by 
the sun heater. 

It is maintained that in the matter of 


out by the heat, and the badly an- 
nealed sheets replaced, the remainder 
will last for years. This was evidenced 
by the small 18-by-60-feet heater in op- 
eration for three years in Philadelphia. 
There was a replacement of about ten 
per cent necessary during the first three 
weeks; thereafter the heater ran three 
seasons and only two or three sheets of 
glass needed replacement, these being 
accidentally broken. 

It is said that there is now being test- 
ed out a celluloid-like material having 
all the necessary properties of glass and 
being flexible and capable of manufac- 
ture in large sheets. The use of this 
substance will not only greatly reduce 
the cost of installation for sun-power 
plants, but will make repairs a factor 
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of but slight importance. The large 
area covered by the sun-power plant 
would add greatly to the expense, but 
inasmuch as these plants are intended 
for use where the cost of land is very 
low, such criticism will not hold. 

In considering the principle involved 
and the general construction of the 
Shuman plant for the generation of me- 
chanical power by the absorption of the 
sun’s rays, it may be of interest to note 
what has previously been done along 
these lines. The direct utilization of 
the natural forces in the development 
of power suitable for human activities 
has been for centuries a matter of con- 
tinued scientific research. Of course, to 
a limited extent, these forces have been 
used from the dawn of civilization in 
the common forms of the windmill and 
various types of hydraulic turbines and 
water wheels. It has not, however, been 
hitherto possible to practically utilize 
the central dominating force of nature 
—the sun’s heat—in any direct man- 
ner, though obviously all power gener- 
ators are dependent upon this great 
source for their existence. 

Mr. Shuman points out that for many 
years engineers and physicists have 
been occupied with this problem; nota- 
bly John Ericcson, Ferry, Millochan, 
Mouchat and: Tellier in France; Gun- 
ther and Althaus in Germany; and 
Langley and Willsie in America. 

It may be stated that these experi- 
ments based their efforts either upon 
the use of lenses or mirrors to concen- 
trate the sun’s rays upon a small sur- 
face, or upon the heating of fluids of a 
low boiling point, with subsequent pow- 
er generation from the vapor under 
pressure. It has always been attempt- 
ed to create vapor at high pressure, and 
then utilize this in the ordinary engine, 
but with the high temperatures in- 
volved, the losses by conduction and 
convection are so great that the power 
produced was of no commercial value. 
Where lenses or mirrors are used, the 
primary cost of the lenses, and the ap- 
paratus necessary to continuously pre- 
sent them toward the sun, have ren- 
dered them impracticable. 

It is held that where fluids of low 
boiling point, such as ether, sulphurous 
acid, and liquid ammonia, were used, 
the results were of little value by rea- 
son of the inherent inefficiency of these 
fIinids as power generators. | 

It is clear that a sun-power plant, in 
order to be practicable, must possess 
high efficiency, low cost of installation 


and maintenance, well marked length 
of service; and should not require spe- 
cially trained mechanics for its opera- 
tion. 

To be efficient, it is not necessary 
that the plant generate continuously, 
inasmuch as the great value of such a 
plant lies in its use as an irrigation ap- 
paratus; it is only necessary that the 
plant run about eight hours daily. It 
must, however, consist of units which 
may be assembled to produce a power 
plant of any required size, the larger 
the plant the greater the efficiency. It 
is entirely practicable to produce a sun- 
power plant in this manner up to 10,000 
horsepower and over. An ideal plant 
must he subject to little accident; 
hence, it must he near the ground in 
order not to be affected by storms and 
winds. Each unit must be repairable 
without stopping the operation; con. 
struction must be simple and easily 
understood by the ordinary steam en- 
gineer; and wear and tear must be re- 
duced to a minimum. 

It is true that the first cost of a sun- 
power plant, to be practical and of 
commercial value, must be sufficiently 
low so that the interest on the invest- 
ment does not make it unprofitable. 
This is the rock on which, thus far, all 
sun-power propositions were wrecked. 
It is not necessary that the cost of the 
sun-heat absorber shall be as low as 
that of a steam boiler and fitting of the 
same power. The cost of the plant de- 
scribed herein is twice that of the ordi- 
nary steam-power plant of the same 
size. This price is sufficiently low, how- 
ever, so that even if the extra interest 
is taken into consideration, the fact 
that after installation no fuel is re- 
quired, is such an enormous advantage 
as to entirely offset the increased cost, 
and in addition cause great profits. 

A decade ago Frank Shuman became 
interested in the problem of obtaining 
power by absorbing the sun’s rays. It 
was found, by experiment, that if a 
vessel were so arranged that the sun’s 
rays could impinge upon it, and if all 
heat losses by conduction, convection 
and radiation were prevented by a the- 
oretically perfect method of insulation, 
the temperature within the vessel would 
rise certainly to a thousand degrees 
Fahrenheit, without any attempt being 
made to concentrate the rays of the 
sun. For commercial purposes it is im- 
possible to secure any form of insula- 
tion whieh would even approach the 
theoretical. Commercially, the main 


Vol. 59—No. 24 


object is to produce practical power at 
a minimum cost, and this has been done 
by the use of well known and cheap 
forms of heat insulation. 

It is said that were no steam made in 
these vessels, as they are arranged in 
the present plant, the temperature 
therein would go up to 350 degrees 
Fahrenheit in latitude forty degrees 
north, possibly to 450 degrees Fahren- 
heit near the equator. The production 
of steam at atmospheric pressure, how- 
ever, keeps the temperature in the ves- 
sels down to 212 degrees; and whatever 
excess of heat is produced by the sun’s 
rays over and above that lost, is con- 
verted into steam, and may therefore 
be utilized. 

It is maintained that the experience 
of additional years will lead to designs 
considerably better than this first at- 
tempt on a commercial scale. Sun pow- 
er must go through the same long and 
gradual course of development that has 
brought other forms of mechanical pow- 
er to the present high plane of efficien- 
ey, but the principle will remain fun- 
damentally correct. 

The first Shuman sun-power genera- 
tor consisted of a wooden box covered 
by two layers of glass between which 
was a small air space, and in the box 
was placed a miniature ether boiler. 
This apparatus was exposed to the 
sun’s rays, the ether distilled, and the 
amount of heat which might be ab- 
sorbed was determined. As an experi- 
ment, a small toy engine was success- 
fully run with this original apparatus. 
A second generator consisted of a-two- 
inch steam pipe, sixteen feet long, in- 
sulated at the bottom, and inclosed in 
a box covered by a double layer of 
glass. Here again ether was distilled. 
and the number of heat units absorbed 
were determined. A third type of pow- 
er plant was composed of a bed of 
water pipes properly insulated against 
heat loss, the unit being 18 by 60 feet, 
and the motor being an ether engine. 
With this apparatus 3.5 horsepower was 
obtained. With the knowledge so 
gained, the present generator, to be de- 
scribed below, was gradually evolved. 

The new sun-power plant consists of 
the absorber, a low-pressure steam en- 
gine, condenser, and auxiliaries. The 
absorber is composed of a series of 
units, each containing a flat, metal, 
honeycomb water vessel, rectangular in 
shape, and resembling closely a large 
waffle. This vessel is inclosed in a flat 
wooden box covered with two layers of 
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glass having a one-inch air space be- 
tween them, and having the under sur- 
face of the box insulated against heat 
loss downward by a two-inch layer of 
regranulated cork and two layers of 
waterproofed cardboard. 

It will be seen from the photograph 
that the boxes are mounted on supports 
which elevate them some thirty inches 
above the ground, and which permit 
them to be inclined normal to the sun’s 
rays at the meridian. These adjust- 
ments of the inclination need only be 
made about once in three weeks. 

There are plane mirrors of cheap con- 
struction mounted on two sides of the 
boxes in-order that more rays of the 
sun may be absorbed and reflected up- 
on the surface of the water vessel. This 
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past six weeks, this plant has pumped 
water successfully and practically. The 
capacity of the present plant, in this 
latitude, is 3,000 gallons of water per 
minute, lifted to a height of 33 feet. 

It is claimed that, from actual tests 
made in August, 1911, in Philadelphia, 
it was found that from the absorber of 
26 banks of units, each containing 22 
single units and having a light-absorp- 
tive area of 10,296 square feet and an 
actual area of 5,148 square feet, there 
could be developed during eight hours 
4,825 pounds of steam. The power pro- 
duced was much lower than normal to 
the plant, as it was built for tropical 
use and was entirely unfitted for com- 
mercial work in northern latitudes. 

The steam generated in a sun-power 
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FIG. 2.—SUN-POWER PLANT IN ACTION. 


latter is connected at one end to a feed 
pipe from the water supply, and at the 
other end to a steam pipe. The steam 
pipes from the various units are con- 
nected together and empty into a main 
eight inches in diameter, which con- 
veys the steam to the engine. 

The photograph also shows the en- 
gine, which is a low-pressure, recipro- 
cating steam motor of great steam 
economy. Connected with it is a con- 
denser and auxiliaries such as may be 
found in any condensing plant. The 
water from the condenser is pumped 
hack into the absorber, thus insuring a 
continuous closed circuit, whose only 
water loss is from accidental leakage, 
which is carefully guarded against. 

It may be mentioned that the power 
of this first plant is used for pumping 
water by means of a reciprocating 
steam pump of the ordinary type, and 
whenever the sun has shone, during the 


plant is reduced largely by humidity 
and the presence in the air of smoke 
and haze. It follows, then, that the 
efficiency will be greatly increased 
when the apparatus is tested in a dry 
climate free from atmospheric impuri- 
ties attendant upon proximity to a 
large city. The plant was set up at 
Philadelphia not because it was consid- 
ered to be a commercial thing there, 
but because the necessary experiment- 
ing with a new plant thousands of miles 
from home would have been exceeding- 
ly expensive. This plant was designed 
to be erected in Egypt and this can be 
conveniently done, as the entire heat 
absorber is practically portable. The 
losses of heat by conduction and con- 
veetion in northern latitudes are enor- 
mous. If the present apparatus is 
placed in an average air temperature 
of 100 degrees Fahrenheit, such as ob- 
tain throughout all equatorial regions, 
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it is safe to assume that the power will 
be multiplied threefold. 

The great chance for sun power is in 
those regions in the tropics where the 
sun shines throughout the year, and 
fuel is very expensive. There is room 
now for at least half a million horse- 
power in such tropical fields as the ni- 
trate district of Chile; the borax in- 
dustry in Death Valley, and for gener- 
al purposes in places where the outside 
temperature runs from 110 to 140 de- 
grees. 

It is claimed that as an irrigation en- 
gine there is no limit to the amount 
of power that can be practically util- 
ized; and for this purpose the condi- 
tions need not be so very favorable as 
those mentioned above. Throughout 
most of the tropical regions sun power 
will prove very profitable in irrigation. 
One advantage of the sun power or, in 
fact, of any condensing plant for irri- 
gating purposes, is that the water used 
for the condenser costs nothing, and 
the main output of the engine can be 
passed through the condenser first be- 
fore entering the irrigating canals. 

It is pointed out that the interior of 
Australia, at one time a fertile coun- 
try, as is evidenced by the fossilized 
trees, 1s an area of some 600 miles in 
each direction which is entirely value- 
less. During a drouth there have been 
times when one-third of the sheep 
raised on the margins of this desert 
died from thirst, causing great finan- 
cial loss. In this locality the sun shines 
with an intensity sufficient to produce 
an average daily temperature of 100 to 
140 degrees. 

It 18 said that the occasional rains 
nourish the sparse vegetation necessary 
for sheep, which are watered from 
wells driven in the ground and pumped, 
generally by horsepower, very often by 
hand, and sometimes by means of fuel 
oil, which, by the time it reaches its 
destination, brings the coal equivalent 
up to about $20 per ton. 

It 1s maintained that by building sun 
engines in this region, and pumping 
from the always-present underground 
water, which in this region lies at a 
depth of from 15 to 40 feet, this coun- 
try can be made productive and valu- 
able also. Throughout Eastern India 
and Ceylon many thousands of square 
miles of farm land can be improved 
threefold by mechanical irrigation; here 
hand pumping is mainly the present 
form of irrigation used and sun power 
could be utilized to great advantage. 
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POISONOUS AUTOMOBILE EX- 
HAUSTS. 


A POTENT ARGUMENT FOR THE ELECTRIC 
VEHICLE. 


When the tooting of horns on Hal- 
loween Eve or on New Year’s Eve rends 
the air with an imitation of chaos, few 
adults enjoy the boisterous noises un- 
less they are among the hilarious ones 
themselves. However, almost every one 
is ready to forgive a disturbance of the 
usual reign of peace and quiet on such 
special occasions. But if the same bois- 
terousness were tried at ordinary times, 
it would probably lead the tooters to 
a fine for disorderly conduct. Most 
sane people object to unearthly noises 
of this kind at ordinary times, Just as 
they do to the firing of blank cartridges, 
and yet an equally hideous equivalent 
has lately been forced upon them by the 
noisy and explosive exhaust of automo- 
biles. In some of the more refined com- 
munities, steps have already been taken 
towards throttling the muffler-cutout 
nuisance and in time this movement 
will undoubtedly spread so as to reduce 
the amount of these unwarranted and 
avoidable street noises. 

But there is another and much more 
subtle way in which the gasoline auto- 
mobiles have been making themselves 
objectionable and one which in its way 
may he even more serious than their 
nerve-racking noise. It consists of the 
air pollution due to the exhaust from 
the automobile, an exhaust usually di- 
rected so that it will mix with the air 
breathed by pedestrians as well as those 
driving behind the machine producing 
the same. With the rapid spread of 
automobiling, the amount of air vitia- 


` tion due to this cause has ceased to be 


negligible and prominent medical jour- 
nals as well as hygienic investigators 
have taken up the question of the re- 
sulting air pollution. The problem is a 
complex one owing to the variation in 
the gases as exhausted, which not only 
comprise the products of a normal com- 
bustion but are usually intermingled 
with more obnoxious gases not fit for 
breathing purposes. The smell com- 
monly pervading the air behind a gaso- 
line automobile proves the presence of 
some of these unhealthy vapors, though 
it cannot give a clew to what is mixed 
with the same. 

Although the medical fraternity as a 
whole has paid but little attention to 
the deleterious aetion of automobile ex- 


hausts, many cases of illness directly 
traceable to the same have been report- 
ed and as far back as 1907 the Interna- 
tional Hygienic Congress, then in ses- 
sion at Berlin, recognized the gasoline 
vapors of automobiles as health-damag- 
ing factors. In London, policemen sta- 
tioned at street crossings have been laid 
up with clear cases of carbon-monoxide 
poisoning, while at Vienna a physician 
recognized a depressive action on his 
heart and nerves as due to the slow 
poisoning from the fumes breathed by 
him while on the street. In 1907 the 
London Lancet, probably the highest 
recognized authority on medical topics, 
in an article on ‘‘Motor Traffic and the 
Pollution of the Air,’ pointed out that 
the imperfect combustion of gasoline in 
a motor caused not only a visible and 
nasally distinguishable smoke, but also 
large quantities of carbonic oxides and 
acetylene, which latter could produce a 
feeling of partial unconsciousness akin 
to that due to narcotics. 

Recently, Dr. Arthur Korff-Petersen 
of the Hygienic Institute eonnected with 
the Royal University at Berlin has made 
a study of the exhaust gases of gasoline 
automobiles. He found that the visible 
part of the exhaust, which is usually no- 
ticed as a bluish-gray cloud, consists 
of water vapor (a normal combustion 
product of the gasoline) mixed with 
considerable soot, the amount of the lat- 
ter determining the color of the exhaust 
vapor. This soot in itself is a nuisance, 
but not nearly as important as the in- 
visible portions of the exhaust gases. 
On analyzing the latter, Dr. Korft-Peter- 
sen found them to contain: 


Nitrogen .....-+-00+-eeee 85.0 per cent 
Carbon dioxide ......... 4.9 per cent 


1 In view of the evident lack of improve- 
ment in the conditions to which this editorial 
called attention, some extracts from the same 
deserve to be quoted: “Not only does the mo- 
tor engine at times give off offensive fumes 
which are easily visible, but it also discharges 
unseen gases which, though apparently inof- 
fensive, are decidedly poisonous. Perfect com- 
bustion is hardly ever attained and amongst 
the products of incomplete combustion are two 
deadly gases—carbon monoxide and acetylene. 
e ù `a The chauffeur who, through bad en- 
gineering, allows his motor to evolve a maxi- 
mum volume of these gases for each explosion 
in the engine is jast as much a sinner against 
hygienic demands as is the manufeecturer who 
makes the air vile with filthy black smoke. bs 
* * Now that the streets of London are 
crowded with motor vehicles, the outpouring 
of poisonous carbon monoxide must be consid- 
erable. It is to be hoped that this pollution 
will spare the pedestrians from those svirnptoms 
of carbon-monoxide poisoning which are so 
well recognized in the poor collier who has 
been fortunate enough to escape the direct ef- 
fects of the colliery explosion, but who has 
been compelled to breathe the treacherous 
after-damp. Even small quantities of carbon 
monoxide in the air produce a serious disturb- 
ance of the health standard, the leading symp- 
toms being headache, loss of power in the 
limbs, and a state of semni-consclousness as 
though a narcotice had heen taken. In stap- 
nant weather it would not be surprising to 
find that such symptoms had their origin in 
the outpourings of motor traffic, and we may 


next have to consider the question ae : 
ing the streets.” l on of ventilat 
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Oxygen .....isc cece eee 5.3 per cent 
Carbon monoxide ....... 3.7 per cent 


The other 1.1 per cent.consisted of 
methane, some heavy carbohydrates, hy- 
drogen and some undetermined gases of 
the nature of aldehydes. The latter usu- 
ally have very unpleasant odors (as in 
the case of the familiar fusel oil which 
taints cheap whiskey), and the obnox- 
sousness of the exhaust seems to owe 
much to their presence. The amount of 
the poisonous carbon monoxide found in 
these tests, which were made on auto- 
mobiles at both low and high speeds 
and with various grades of gasoline, is 
much less than that previously reported 
by Clerk in the Horseless Age. The 
latter had found that in many cases the 
proportion of carbon monoxide in the 
exhaust of moving automobiles ran as 
high as seven per cent. 

To test the poisonous action of these 
exhausts, the Berlin investigator filled 
a glass with the same. A mouse placed 
in the glass was seized with cramps and 
died in less than 4 minute. On re- 
peating the tests with the exhausts di- 
luted with air, the same symptoms of 
poisoning appeared but vanished grad- 
ually if the mice were taken into fresh 
air in time. By passing the gases over 
an absorbent which would remove the 
carbon monoxide, they lost so much of 
their toxic action that a mouse placed 
in the same was still alive after three 
quarters of an hour, though showing 
symptoms of poisoning. In as much as 
so small a proportion of carbon mon- 
oxide in air as one part in 2,000 has 
a poisonous action on the human sys- 
tem, it is easy to see that this can be 
attained where traffic is congested Or 
where a number of automobiles are 
standing still with their engines run- 
ning. Indeed, it may even be possible 
in the case of motor buses where part 
of the exhaust penetrates the interior 
of the car. P 

Experiments on mice subjected only 
to the odorous part of the exhaust pro- 
duced great discomfort and irritation 
in them, but did not prove ee 
for killing them. However, Dr. Korti- 
Petersen found that these malodorous 
gases were due almost wholly to the 
lubricating oils used in the engines: In- 
deed, he was able practically to dupli- 
cate the same by passing air through 


lubricating oil heated to about 572 de- 


i less 
grees Fahrenheit—a temperature 


than half of that prevailing in m g 
gines. By leading the resulting VaPe 
through water he produced the peculiar 
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aldehyde which he had found in the 
motor exhausts. 

Whether the gradual improvements in 
internal-combustion engines and in car- 
bureters for the same will involve a 
purifying of the exhaust gases, remains 
to be seen. Judging from the develop- 
ment so far attained, not much is to be 
expected along this line in the imme- 
diate future and in the meantime the 
average automobile is polluting the air 
in our streets at a rate that is appall- 
ing. Just to what extent the motorists 
are undermining their own health by 
breathing these exhausts, is hard to es- 
timate. However, there is a satisfac- 
tion in knowing that one class of auto- 
mobile—the same one that is free from 
the nerve-racking tremor, the sudden ex- 
plosive noises and the boosting of in- 
surance rates—is faultless in its influ- 
ence on the air. In eities where the 
municipal authorities really have the 
welfare of the community at heart, they 
may grow aware of this distinction in 
time; and when they do so, they will 
be well warranted both in exempting 
the quiet-running, non-exhausting elec- 
trics from taxation and in doubling the 
fee for every automobile that emits a 
malodorous puff. 

—__—__~>-»—_____— 
The Effective Capacity of High-Ten- 
sion Cables. 

At the meeting of the American 
Physical Society held in Chicago on 
December 2, a paper was presented by 
G. W. Stewart and D. M. Terwilliger 
entitled, ‘‘A Method of Measuring the 
Effective Capacity of High-Tension 
Cables. ’’ 

The paper dealt with a three-phase 
cable which was measured in a length 
of less than fifty centimeters, using the 
method of dividing the charge with an 
electrometer and utilizing the relation 
of the partial capacities of the differ- 
ent conductors to the whole. Although 
the manufacturers of the cable had 
found by the ballistic-galvanometer 
method a temperature variation of 
from ten to fifty per cent between sixty 
and eighty degrees Fahrenheit, the 
writer found no perceptible variation 
of capacity within these limits. 

: Sees OC ERE 
Nearly 150,000 Oil Wells in Operation. 

There are now 148,440 oil wells in 
operation in the United States. They 
average about four barrels a day, but 
in Pennsylvania and New York old 
wells in some districts vield a profit on 
less than one-fifth of a barrel a day. 


A Television Idea, 

In the course of his presidential ad- 
dress to the Röntgen Society, as out- 
lined in the London Times, A. A. 
Campbell Swinton outlined an arrange- 
ment by which with the aid of cathode 
rays it might be possible to realize dis- 
tant electrical vision. 

The transmitter, as mentioned for 
this scheme, consisted of a Crookes 
tube fitted with a cathode which sent a 
cathode-ray discharge through a small 
aperture in the anode, the cathode rays 
being produced by a battery or other 
source of continuous electric current 
giving some 100,000 volts. Two elec- 
tromagnets were placed at right angles 
to one another, in such a way that 
when energized by alternating current, 
they would deflect the cathode rays in 
a vertical and in a horizontal direction 
respectively. 

The receiving apparatus consisted 
similarly of a Crookes tube fitted with 
a cathode, which transmitted cathode 
rays through an aperture in the anode. 
Again there were two .electromagnets 
placed at right angles, similar to those 
in the transmitter; the two magnets 
(in the transmitter and receiver) 
which controlled the vertical motions 
of the eathode-ray beam were ener- 
gized from the same alternating dyna- 
mo, which had a frequency, say, of ten 
complete alternations per second, while 
the other two magnets which con- 
trolled the horizontal movements of 
the cathode-ray beam, were energized 
by a second alternating dynamo hav- 
ing a frequency of, say, 1,000 complete 
alternations per second. 

In the receiver was a fluorescent 
screen upon which the cathode rays 
impinged, and the whole surface of 
which they searched out every tenth 
of a second under the combined deflect- 
ing influence of the two magnets, with 
the result that the screen fluoresced 
with what appeared to the eye as a 
uniform brillianey. Similarly, in the 
transmitting apparatus, the cathode 
rays fell on a screen, the whole surface 
of which they searched out every tenth 
of a second under the influence of the 
magnets. Further, as the two pairs of 
magnets were energized by the same 
currents, the movements of the two 
beams of cathode rays would be exact- 
ly synchronous and the cathode rays 
would always fall on the two screens 
and on each corresponding spot simul- 
taneously. 

In the transmitter, the screen, which 
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was gas-tight, was formed of a number 
of small metallic cubes insulated from 
one another, but presenting a, clean 
metallic surface to the cathode rays on 
the one side, and to a suitable gas or 
vapor, say sodium vapor, on the other. 
The metallic cubes which composed this 
screen were made of some metal, such 
as rubidium, which was strongly active 
photo-electrically in discharging nega- 
tive electricity under the influence of 
light, while the receptacle behind it 
was filled with a gas or vapor, such as 
sodium vapor, which conducted nega- 
tive electricity more readily under the 
influence of light than in the dark. 
Parallel to the screen was another 
screen of metallic gauze, and the image 
of the object which was to be transmit- 
ted was projected by lens through the 
gauze screen upon the photo-electric 
screen through the vapor contained in 
the receptacle. The gauze screen was 
connected through the line wire to a 


. metallic plate in the receiver, past 


which the cathode rays had to pass. 
There was in the receiver a diaphragm 
fitted with an aperture in such a posi- 
tion as, having regard to the inclined 
position of the cathode, to cut off the 
cathode rays coming from the latter 
and prevent them from reaching the 
fluorescent screen unless they were 
slightly repelled from the metallic 
plate, when they were able to pass 
through the aperture. 

The whole apparatus was designed 
by the author of the paper to operate 
as follows. 

Assuming a uniform beam of cathode 
rays to be passing in the two Crookes 
tubes in the transmitter and receiver, 
and the two pairs of magnets to be 
energized with alternating current, as 
mentioned, and assuming that the 
image to be transmitted was strongly 
projected through the lens and gauze 
screen upon the photo-electric sereen ; 
then, as the cathode rays in the send- 
ing Crookes tube oscillated and 
searched out the surface of that screen, 
they would impart a negative charge 
in turn to all the metallic cubes of 
which it was composed. In the case of 
cubes on which no light was projected, 
nothing further would happen, the 
charge dissipating itself in the tube; 
but in the ease of such of the cubes as 
were brightly illuminated by the pro- 
jected image, the negative charge im- 
parted to them by the cathode rays 
would pass away through the ionized 
gas along the line of the illuminating 
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beam of light until it reached the gauze 
ereen. Whence the charge would travel 
hy mequs of the line wire to the metal- 
lie plate of the receiver. This plate 
would thereby be charged; would 
slightly repel the cathode rays in the 
receiver, Would enable these rays to 
pass through the diaphragm, and, 
impinging on the fluorescent screen, 
would make a spot of light. This would 
cecur in the case of each metallic cube 
of the transmitting sereen which was 
illuminated, while each bright spot on 
the fluorescent screen would have rela- 
tively exactly the same position as that 
of each illuminated cube. Conse- 
quently, as the cathode ray beam in 
the transmitter passed over in turn 
each of the metallic cubes of the 
sereen, it would indicate by a corre- 
sponding bright spot on the fluorescent 
-ereen whether any particular cube 
was or was not illuminated, with the 
result that the fluorescent screen, with- 
in one-tenth of a second, would be cov- 
ered with a number of luminous spots 
exactly corresponding to the luminous 
image thrown on the transmitting 
cereen. to the extent that this image 
could be reconstructed in a mosaic 
fashion. By making the beams of ca- 
thode rays very thin and employing 
a very large number of very small 
metallic cubes, and a high rate of al- 
ternation in the dynamo, it is obvious 
that the size of the luminous spots by 
which the image was constituted could 
be made very small and numerous, 
with the result that the more these con- 
ditions were observed the more distinct 
and accurate would be the received 
Image. 

It is also obvious that, by employ- 
ing for the fluorescent material some- 
thing that had some degree of persist- 
eney in its fluorescence, it would be 
possible to reduce the rate at which the 
synchronized motions and impulses 
need take place, though this would 
only be attained at the expense of be- 
ing able to follow rapid movements in 
the image that was being transmitted. 
Further, as each of the metallic cubes 
acts as an independent photo-electric 
cell, and is called upon to act only 
once in a tenth of a second, the ar- 
rangement has obvious advantages 
over the other arrangements that had 
been suggested, in which a single 
rhoto-electrie cell was called upon to 
produce the many thousands of sep- 
arate impulses required to be trans- 
mitted through the line wire each see- 
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ond, a condition which no known form 
of photo-electric cell would admit of. 
Nor does sluggishness on the part of 
the metallic cubes or of the vapor in 
the receptacle in acting photo-electric- 
ally interfere with the correct trans- 
mission and reproduction of the image, 
provided all portions of the image are 
at rest; and it is only to the extent 
that portions of the image might be in 
motion that such sluggishness could 
have any prejudicial effect. In fact, 
sluggishness would only cause changes 
in the image to appear građually in- 
stead of instantaneously. 
——— eoe 

The World’s Production of Coal. 

The total coal production of the world 
in 1910 was approximately 1,300,000,000 
short tons, of which the United States 
contributed about thirty-nine per cent. 
This country has far outstripped all 
others, and in 1910, according to the 
United States Geological Survey, it ex- 
ceeded Great Britain, which ranks sec- 
ond, by over 200,000,000 tons. 

The United States has held first place 
among the coal-producing countries of 
the world since 1899, when it surpassed 
Great Britain. In the eleven years since 
1899 the annual output of the United 
States has nearly doubled, from 253,- 
741,192 short tons to 501,596,378 tons, 
whereas that of Great Britain has in- 
creased only twenty per cent, from 246,- 
506,155 short tons to 296,007,699 tons. 

The following table shows the coal 
production of the principal countries of 
the world in 1910, except those for 
which only the 1909 figures are avail- 
able: 


THE WORLD'S PRODUCTION OF COAL. 
Short Tons. 


United States (1910)........ceee eens 501,596,378 
Great Britain (1910)... cece cece recess 296,007,699 
Germany (1910) ..--eee eee ee eeeeeees 245,043,120 
Austria-Hungary (1909)....sssss... 54,573,788 
France (1910) c.ccceec eee e rere eceeeee 42,516,232 
Belgium (1910)... cece eee e ee ee eee eeee _ 26,374,986 
Russia and Finland (1910).....+-++-- 24,967,095 
Japan (1909) .ocsseeeee cree ecer cence 16,505,418 
Canada (1910) co.cc eee eee ee eet ec eees 12,796,512 
China (1209) cissceccee cece reece erere 13,227,600 
India (1909) cic c ecw eee eee ee eee eee eees 13,294,528 
New South Wales (1909).....--++855: 7,862,264 
Spain (1909) co.cc ee cece cece eee rere 4,546,713 
Transvaal (1910) 2... ee cee eee ees 4,446,477 
Natal (1910) 2... ccc cece cece eee eens 9 572,012 
New Zealand (1909)......0.ee eee rene 2,140,597 
Mexico (1909) Lo cece ccc e eee e re eeeeece 1,422,990 
Holland (1909) ce. cece eee eee eens 1,225,515 
Queensland and Victoria.........-+- 1,119,798 
Italy (1909) co ceeee ee eee eee ener e renee 611,857 
Sweden (1909) co.cc cece eee eee eer eeee 272,056 
Cape Colony (1909). ..... 6s eee ener eee 103,519 
Tasmania (1909) co... eee ee ee eee eeee 93,845 
Other countries Lo... ce eee eee eee eens 5,236,903 

Toti Ser ee ee rere ee rs re: 1,278,577, 812 


Largest Output of Petroleum Ever 
Reported. 

More than 200,000.000 barrels of oil, 

with a value of nearly $128,000,000 were 


produced in the United States last 
vear. 
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LOS ANGELES ELECTRICAL 
SHOW. 


FIRST ELECTRICAL EXPOSITION A SUCCESS, 


The first electrical show ever held in 
Los Angeles, Cal., was opened Novem- 
ber 25, to continue daily, from 2 to 11 
p. m., including Sundays, until Decem- 
ber 9. The show, while originally 
planned at Fiesta Park, is held at the 
Shrine Auditorium, which offers many 
advantages to the display. The exhib- 
itors, numbering close to fifty, com- 
pletely fill the main floor and balcony, 
which aggregate a floor area of ap- 
proximately 50,000 square feet. A 
suspended band stand in the center of 
the hall is occupied by the Catalina 
Band offering selected concert numbers 
day and evening. The show has been 
well advertised throughout California, 
Nevada and Arizona, and the attend- 
ance is large. The railroad companies 
have offered special reduced round- 
trip rates from many inland points, 
and the local Los Angeles Railway 
Company operates special cars to the 
display in the early hours of the even- 
ing. 

The exhibition is given under the di- 
rection of the Los Angeles Electrical 
Exposition, an organization of local 
electrical interests, upon & general 
profit-sharing plan. The net -profits 
will be divided among the different 
exhibitors pro rata to the amount of 
floor space occupied. The full return 
for each exhibitor for cost of exhibit 
space is practically assured, according 
to the management. The Executive 
Committee 1s composed of H. B. Wood- 
ill, chairman ; C. S. Walton, vice-chalr- 
man; J. E. MacDonald, T. E. Burger. 
C. G. Pyle, L. O. Lieber, W. B. Palmer 
and D. M. Moses, general manager. 
Excepting the manager, the services of 
the entire Committee were rendered 
gratis. Other committees were . mn 
charge of decorations and illumination. 
transportation, entertainment, ete. 

Special days were get aside to enter- 
tain the children of the local orphan 
asylums, to allow all school children n 
visit the show at half-price, regardless 
of age, and for the students of Throop 
Polytechnic Institute, Pasadena. 
eember 4 was given over to the - 
chants’ and Manufacturers’ Associ 
tion of Los Angeles. Guessing ° 
tests and other forms of prize-offerin= 
entertainment were established t° in 
terest the general publie. 


e 
—— 


December 9, 1911 


The scheme of decoration and light- 
ing is uniform and pleasing. All spec- 
tacular display has been eliminated to 
provide for a regular and systematic 
arrangement. The iron roof trusses are 
trimmed along the bottom members 
with strings of Christmas evergreen, 
and at intervals of approximately five 
feet, sixteen-candlepower lamps are 
hung. These are of green color to 
match the draping. The ceiling light- 
ing includes twenty-eight crystal chan- 
deliers, each bearing ten lamps, and 
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Seventy-two are lamps. Around the 
balcony and stage of the auditorium 
sixteen-candlepower lamps are ar- 
ranged at regular intervals. Of this 
capacity lamp, in the overhead lighting 
noted, there are a total of about 2,500 
lamps. 

Upon the main floor the illumination 
consists of fifty 500-watt, fifty 250- 
watt and 170 100-watt lamps. Col- 
umns, surmounted with white frosted 
globes, are spaced at intervals of about 
ten feet to serve for the booth framing 
along the aisles and between the cen- 
ter rows of the booths. Facing the 
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aisles, the construction between the 
columns is of a slight arch nature, of 
sufficient width to permit the name of 
the exhibitor to be stamped in large 
letters. The decoration throughout is 
white, the display names being marked 
in blue with gold shading outline. 
Many of the exhibitors displayed elec- 
tric name signs, which, as well as the 
lighting and general arrangement 
noted, is shown in the accompanying 
photograph. The booths were arranged 
at all sides of the hall, with two rows 
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GENERAL VIEW OF LOS ANGELES SHOW. 


through the center and middle aisle 
between. 

The electric energy for the lighting, 
as well as the direct-current required 
for various exhibits, was furnished by 
the Southern California Edison Com- 
pany. The Los Angeles Gas & Electric 
Company supplied 15,000-volt current 
for some of the features and spectacu- 
lar exhibits. 

The public-service companies, in- 
eluding the Southern California Edi- 
son Company, the Pacific Electric Rail- 
way Company, the Home Telephone 
Company and the Western Union 
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Telegraph Company, each had attract- 
ive exhibits to interest, as well as edu- 
cate, the general public. 

The Southern California Edison 
Company explained the method of 
reading meters by means otf five large 
dial faces and hands, with an attend- 
ant to mark the reading in kilowatt- 
hours upon the shifting of any posl- 
tion of the hands. A meter-testing out- 
fit was exhibited and explained; a Gen- 
eral Electric Company  imercury-are 
rectifier, with auxiliaries, was shown. 


The company had a motor-generator 
set in operation for furnishing electric 
energy for the various motors of the 
different exhibitors. C. S. Walton, 
G. E. Simpson, and others represented 
the company. 

The Pacifice Electric Railway Com- 
pany arranged a reproduction of one 
of its standard cars, the interior of 
which, formed by a platform in the 
auditorium, was arranged for a free 
moving-picture disvlav. This also took 
the form of illustrated lectures. ex- 
plaining scenes along the route, the 
growth of the system. service afforded 
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the public, ete. The entire display was 
arranged by E. C. Thomas, advertising 
agent for the company, and who was 
in charge at the show, with a force of 
assistants. 

The Western Union Telegraph Com- 
pany displayed its typewriter-tele- 
graph system, and demonstrated the 
operation from the taking of messages 
to receiving at a distant office. The 
company also showed its duplex and 
quadruplex apparatus, and a few of 
the instruments now obsolete. The dis- 
play was ably handled by F. A. Ben- 
nett, commercial agent, and G. E. 
Palmer, district equipment supervisor 
of the company. 

The Home Telephone Company in- 
stalled a regular panel exchange 
board for single operator and a tele- 
phone booth for the convenience of vis- 
itors. An operator was placed in 
charge. 

Spectacular performances were 
given by W. B. Palmer, using a Tesla 
high-frequency. apparatus. This in- 
cludes many familiar ‘‘freaks’’ to the 
electrical man, but very attractive to 
the general public, such as lighting in- 
eandescent lamps while holding in the 
hand, etc. Mr. Palmer subjected him- 
self to a ‘‘named voltage” of 400,000 
while sitting in a chair, which was a 
reproduction of an electrie chair, with 
similar contrivances. 

A like spectacular exhibit was given 
by E. J. Rose with a forty-four-inch 
Tesla high-frequency and a thirty-inch 
Oudin high-frequency outfit. 

Four exhibits furnished by the 
United States government proved 
highly educational and instructive. 
The departments represented were the 
Bureau of Standards, the Weather Bu- 
reau, the Navy and the Smithsonian 
Institute. 

The Bureau of Standards, in charge 
of Frank A. Wolff, exhibited numer- 
ous standard electrical measuring in- 
struments, standards of weights and 
measures and capacities, a potentiom- 
eter for calibrating measuring instru- 
ments, and similar apparatus. 

The Weather Bureau, in charge of 
A. B. Wollaber, head of the Los An- 
geles district, displayed meteorological 
instruments used in the department for 
showing extent of sunshine, tempera- 
ture rating, distance and velocity of 
the wind, rainfall, and the like. Ma- 

rine meteorological charts, photo- 
graphs of atmospheric conditions, and 
storm flag signals are shown. 
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The Navy Department, in charge of 
J. A. Aulbach, J. J. Dowd, and others, 
presented its standard wireless-tele- 
graph apparatus complete. 

The exhibit of the Smithsonian In- 
stitute, showing models of former elec- 
trical patents, is interesting both to 
the electrical man, student and general 
public. The display presents many 
items dating from Joseph Henry’s elec- 
tro-magnetie reciprocating apparatus 
(1831), to the William Wallace elec- 


tric-light dynamo (1873) and are lamp 
(1875). 


Other educational and instructive 
exhibits were shown by the Shredded 
Wheat Company and Globe Mills of 
Los Angeles, demonstrating the part 
that electric energy takes in the pro- 
duction of food materials; by the Los 
Angeles Creamery Company, with the 
Burrell - Lawrence - Kennedy electric 
cow-milking machine, and by the Los 
Angeles Silk Company, which exhibit- 


ed an electrically driven silk-weaving 
machine. 


Among the exhibitors were the fol- 
lowing manufacturers and dealers in 
electrical apparatus: 


American Multigraph Sales Company, 
Cleveland, showing the Gammeter multi- 
graph. O. C. Haney, Los Angeles sales man- 
ager, is in charge. 

Baker-Chase Electric Company, Los An- 
geles, exhibiting electric-lighting fixtures, 
electric heating appliances. E. W. Chase is 
in charge. 

Bell & Jamison, Los Angeles, demonstrat- 
ing the electric-weld rail-bonding machine 
of the Electric Railway Improvement Com- 
pany. 

Crocker-Wheeler Company, Ampere, N. J., 
shows a line of small motors. The exhibit 
was in charge of W. B. Palmer. 

Cutler-Hammer Manufacturing Company, 
Milwaukee, exhibiting an assortment of its 
controlling apparatus, electric heating, ap- 
pliances, etc. W. B. Palmer was in charge. 

Dictaphone Company, Columbia Phono- 
graph Company, New York, showing the dic- 
taphone. The Southwest Sales Company, 
Los Angeles, is in attendance. 

Duntley Manufacturing Company, Chi- 
cago, demonstrating its well known vacuum 
cleaning apparatus. F. G. Kingston & Com- 
pany, local representatives, are in atten- 
dance. 

Empire Electric Company, Los Angeles 
and Chicago, exhibiting X-Ray apparatus, 
both portable and instantaneous, high-fre- 
quency equipment, ete. E. J. Rose, inven- 
tor for the company, is in charge. 

J. C. Farrar & Company, Los Angeles, 
shows a line of interior power-plant equip- 
ment, insulators, and Ohio Blower Company 
specialties. Mr. Farrar is in attendance. 

Gans Brothers, Los Angeles, electrical con- 
tractors and dealers, exhibits a line of elec- 
tric household appliances, washing and 
wringing machines. Messrs. Gans Brothers 
in attendance. 

General Electric Company, Schenectady, 
N. Y., shows a complete line of its small 
electrical apparatus, such as motors, con- 
trollers, switches, etc., and a full assort- 
ment of electric heating devices and elec- 
tric household appliances. The Los Angeles 
office force, under the direction of J. O. 
Case represents the company. The com- 
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pany has an attractive feature in the oper- 
ation of a three-phase motor under water in 
a gilass-inclosed case. 

Haskins Glass Company, Wheeling, W. 
Va., shows a large assortment of shades and 
globes. R. H. Wallace, manager, represents 
the company. l 

Kellogg Switchboard & Supply Company, 
Chicago, presents its wall and portable tele- 
phone instruments and the Delco ignition 
apparatus. C. F. Hartung is in charge. 

Kelman Electric & Manufacturing Com- 
pany, Los Angeles, exhibits its oil switches 
and specialties. Mr. Kelman is in charge. 

B. F. Kierulff, Jr. & Company, Los An- 
geles, shows a line of Fort Wayne Electric 
Works transformers, Sprague Electric Com- 
pany motors, and General Incandescent 
Lamp Company lamps, together with ca- 
bles, wires and similar specialties. 

Los Angeles Brass Company, exhibiting 
its brass electric lighting fixtures, and brass 
products. L. Swarts represents the com- 
pany. 

Luitwieler Pumping Engine Company, 
Rochester, N. Y., showing its deep-well 
pumping machine in charge of the Los An- 
geles branch. 

The National Electric Lamp Association 
exhibited the ‘“Holophane tree,” a large tree- 
shaped fixture finished in statuary bronze on 
which are shown Mazda-Holophane units of 
six different sizes, the whole being sur- 
mounted by a 500-watt lamp. The circuits 
are controlled by a flasher which lights the 
different tiers of lamps successively. A 
great variety of miniature and low-voltage 
lamps with drawn-wire filaments are shown 
in a glass case, while lamps designei for 
automobile use are displayed in modern 
headlights, side lights, etc. A full line of 
multiple lamps is on exhibition in a case 
lighted ‘with Mazda five-watt sign lamps. 
The floral decorations of the booth are sup- 
plemented by decorative lamps in the shapes 
of flowers, fruits, animals, etc., especially 
suited for Christmas tree lighting. The ex- 
hibit is in charge of F. J. Blaschke. G. C. 
Webster, manager of the Engineering De- 
partment is also in attendance at the booth. 

John A. Roebling’s Sons Company, Tren- 
ton, N. J., exhibits a complete line of cables, 
wires, etc. L. W. Drake of Los Angeles 
branch office in attendance. 

Southern California Electric Company, Los 
Angeles, presents a display of electric heat- 
ing appliances, electric cooking devices, 
household equipment and the like. 

Standard Electric Time Company, Boston. 
shows a line of its electric clocks, program 
clocks, time stamps, etc. J. J. Estabrook, 
Pacific Coast manager, is in charge. 

Standard Underground Cable Company. 
Pittsburg, exhibits a line of its wires, ca- 
bles, terminals, etc. C. G. Pyle, Pacific 
Coast department, is attending. 

Tuttle-Stevens Manufacturing Company. 
Los Angeles, shows an attractive display of 
electric cooking appliances, and cooking 
cabinets. 

U. S. Electrical Manufacturing Company. 
Los Angeles, exhibits a line of smal] mo 
tors and similar equipment. 

Warner Instrument Company shows an 
assortment of its electrical measuring 1n- 
struments. 

Woodill & Hulse Electric Company, Los 
Angeles, presents an attractive exhibit of 
electrical appliances for household use, such 
as heaters, cookers, washing and wringing 
machines, etc., as well as a line of lamps. 
sockets and similar specialties. A large 
force of attendants demonstrate. H. 
Woodill is in charge. 

Wurlitzer electric organs and pianos are 
shown by William L. Glockler. à 
Electric vehicles, both for commercial an 
pleasure use, are exhibited by Co 
Electric Vehicle Company, Detroit nage 
Vehicle Company, Los Angeles Electric ve 
hicle Company and the Ohio Electric Ve 

hicle Company. 


December 9, 1911 
WATER-POWER DEVELOPMENT. 


HEARING BEFORE UNITED STATES NA- 
TIONAL WATERWAYS COMMISSION. 


The difficult and unsatisfactory situ- 
ation existing at present in regard to 
the development of water-powers of 
the United. States, some time ago lead 
the United States National Waterways 
Commission to set a public hearing for 
the discussion of water-power ques- 
tions in Washington on November 21. 
The American Institute of Electrical 
Engineers was invited to attend and to 
contribute to this discussion, as were 
also a number of other societies and 
certain individuals prominent in the 
field of water-power development. The 
board of directors regarded the aec- 
ceptance of this invitation as a duty to 
the members, and on November 10 it 
passed resolutions to this end. 

The president appointed, in addition 
to the Public Policy Committee, Ed- 
ward D. Adams, Philip P. Barton, 
Louis Bell, Dugald C. Jackson, William 
S. Lee, Lewis B. Stillwell and Perey H. 
Thomas. 

The Public Policy Committee ap- 
pointed a sub-committee, consisting of 
Gano Dunn and H. W. Buck, to make 
a preliminary draft expressing its 
views, which draft was submitted to a 
full meeting of the Publie Policy Com- 
mittee and the advisory members, and 
was modified to conform to and to 
represent their joint opinion. On No- 
vember: 20 the president of the Insti- 
tute, the chairman of the Public Policy 
Committee and Messrs. Townley, Still- 
well and Finney went to Washington 
to represent the Institute at the hear- 
ing which, on November 21 and the 
morning of November 22, was devoted 
by the Commission to the presentation 
of the Institute’s views and such dis- 
cussion of them as was brought out by 
questions of the Commissioners. 

President Dunn defined the attitude 
of the American Institute of Electrical 
Engineers towards the issues by point- 
ing out to the Commission that the In- 
stitute was a scientific and professional 
body and not commercial; that it re- 
frained from making suggestions or 
expressing its views on the commer- 
cial, political, legal or other aspects of 
the water-power situation excepting as 
these were incidental to the questions 
of electrical engineering involved, and 
which it brought to the attention of 
the Commission. He also discussed, 
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under cross-examination by the Com- 
mission, the factors determining the 
rates for water power, the statistics on 
developed and undeveloped water 
powers in the United States, and the 
engineering as distinguished from the 
commercial advantages of interconnec- 
tion of contiguous hydroelectric sys- 
tems. 

L. B. Stillwell answered questions of 
the Commission in regard to distances 
over which electric transmission was 
possible, the causes of interruptions to 
service in hydroelectric systems as 
compared to the same interruptions in 
steam-electric systems, and the difficul- 
ties in securing capital on account of 
the large investment required by hy- 
droelectric systems. He also pointed 
out that the value of a stream as a 
source of power was usually much 
greater than its value as a waterway. 

Calvert Townley presented to the 
Commission most convineing views in 
regard to the difficulties under which 
hydroelectric systems labored in their 
early stages from failure of their ex- 
pected market to develop, and an- 
swered many questions of the Commis- 
sion regarding the development of 
water powers in New England, and the 
bearing of steam auxiliaries upon the 
income of hydroelectric systems. 

Mr. Stott, on the second day of the 
hearing, gave authoritative informa- 
tion on the rates at which the cost of 
coal had been rising in the last decade 
and at which the amount of coal con- 
sumed per horsepower in steam sta- 
tions had been falling. He was ques- 
tioned by the Commission in regard to 
the control that steam competition ex- 
ercised over the rates of hydroelectric 
companies, and on the first cost of in- 
vestment in steam-electric stations. 

Mr. Finney described the intercon- 
nections of the plants of the Southern 
Power Company, and the advantages 
not only engineering but otherwise 
that resulted therefrom, and gave im- 
portant information to the Commis- 
sion upon the opportunities for the 
utilization of secondary power of hy- 
droelectric systems for electrochemical 
purposes. Mr. Finney also answered 
many questions of the Commission in 
regard to the general relations of the 
water-power companies of the South 
and the statistics on their markets, and 
other information. | 

Edward D. Adams submitted views 
to the Commission in writing upon the 
economic features of the question. 
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The Institute delegation left after 
the morning hearing on November 22; 
the rest of the hearing was devoted to 
other societies and to members of the 
National Electric Light Association. 

An abstract of the brief presented by 
the Institute committee follows. 


The function of the American Institute 
of Electrical Engineers is scientific and pro- 
fessional, and is not commercial; conse- 
quently, its committee refrains from ex- 
pressing itself on the commercial, industrial, 
legal or political aspects of the water-power 
situation, except when these are incidental 
to the effect of that situation upon the prac- 
tice of electrical engineering which it is the 
Society’s object to promote. It appreciates 
also that the Commission is probably de- 
sirous not of the views of particular indi- 
viduals, which might represent only indi- 
vidual opinions, but would be glad to have 
before it such opinions as are shared by a 
group of experts and may therefore be re- 
garded as representative and out of the 
field of controversy. It has therefore pre- 
pared a statement of such opinions on a 
number of electrical engineering and close- 
ly allied questions related to the develop- 
ment of water powers.’ The subject is one 
of vital interest to the American Institute 
of Electrical Engineers because the whole 
character of water-power development has 
been changed from that of a local enter- 
prise to that of a great public-service util- 
ity by means which electrical engineers 
have provided, and the utility and develop- 
ment of water power depends almost en- 
tirely upon the fact that it may be trans- 
formed into electric power. 


RELATION OF WATER POWER TO NAVIGATION | 


That the utilization of rivers and smaller 
streams for navigation and for the develop- 
ment of power are naturally inter-related 
is obvious. As regards by far the greater 
part of our undeveloped water powers on 
the public domain, the ultimate value as 
sources of power of those streams is vast- 


_ly greater than any possible value which 


could be realized by attempts to utilize 
them as channels for navigation, but in the 
case of many of our larger rivers the pos- 
sibilities of development for purposes of 
navigation predominate as compared with 
power development. The committee recog- 
nizes the fact that in all cases where prac- 
tical possibilities of both navigation and 
power development exist the two objects 
in view are co-operative and not antago- 
nistic—the construction of the dams and 
locks necessary to secure navigability af- 
fording a natural and generally effective 
means of developing the power of the 
streams. 


WATER POWER A PUBLIC UTILITY. 


Modern water-power developments fsual- 
ly are not local private enterprises, as is 
generally supposed. The developments in 
recent years in the electrical transmission 
of power have made possible the distribu- 
tion of electric power from a single water- 
power plant over territories embracing in 
some cases over 40,000 square miles in 
area, supplying electric power for diversi- 
fied purposes to hundreds of thousands of 
people. Such distribution of water power 
is an advantage to the consumers, and any 
policy tending to retard or handicap the de- 
velopment of water powers is a disadvan- 
tage to the people in the surrounding ter- 
ritory and retards its industrial develop- 
ment. The regulation of publie utilities 
by public-service commissions has become 
practically an accepted principle in the 
United States, and there is no reason why 
safeguard from unfair charges for water 
power should not be found by this means, 
especially where the wide area covered by 
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electrical distribution makes the public na- 
ture of a water power obvious. 


DISTRIBUTION OF INVESTMENT IN FLYDRO- 


ELECTRIC SYSTEMS. 


The investment of capital in hydroelectric 
systems is not confined to the dam and 
power house. In general, not over fifty per 
cent of the investment is represented in the 
generating plant, the balance representing 
the cost of the transmission lines radiating 
from the plant, the substations at the ends 
of the transmission lines for the conversion 
and distribution of the transmitted power, 
and the secondary distribution lines de- 
livering power from the substations to the 
premises of the various consumers. The 
distribution system outside of the power 
plant, while not apparent to the casual ob- 
server of a power house and dam, repre- 
sents in many hydroelectric developments 
the greater part of the total investment. 


COMPETITION BETWEEN WATER AND STEAM 


POWER. 


The belief among certain classes of the 
public that water powers yield excessive 
or disproportionate profits springs primar- 
ily from two causes—the conception that 
the water itself is the power and that the 
expenses of operation of a water power are 
smal] while the company’s income is large. 
While, certainly, the power could not be de- 
veloped without the water, the water on 
its part can deliver no power except by 
means of the dam, the power house, and its 
appurtenances. It is difficult for the public 
to regard these once built as involving con- 
tinuing expense, but they do. This expense 
is comparable in amount with the cost of 
coal in a steam station, and is the return 
due to the capital invested, It takes the 
form of interest, sinking-fund expenditures, 
depreciation and taxes. The invested cap- 
ital in a water power is 80 much greater 
than the public realizes, that with interest 
charges at not more than five or six per 
cent, in a majority of cases, from seventy 
to eighty per cent of a water-power com- 
pany’s income is absorbed. 

Of a water power once built, and after its 
expected market has been developed, the 
operating expenses, exclusive of the re- 
turns to capital, are seen by the public to 
be small, which they are, in a majority of 
cases absorbing only from fifteen to twen- 
ty per cent of a company’s income. The 
remainder, however, that is left for profit 
after capital and operating charges are paid 
is usually not large and certainly not ex- 
cessive, especially when there is always risk 
of damage from floods, lightning, failure of 
expected market to develop, and such un- 
certainties of operation as the art of elec- 
trical engineering has not yet been able 
completely to remove. Practically all wa- 
ter powers come to birth or not on the an- 
swer to the question, “What is steam power 
in the territory costing?”, and they can only 
live when they deliver power at a substan- 
tially lower cost. At the same cost, they 
remain unborn. Besides the cost of power, 
the relative amount of investment is a de- 
termining factor. While at present a steam 
electric plant can be built for $75 per horse- 
power, the cost of a hydroelectric plant va- 
ries from two to four times that amount. 
Part of this difference is because the steam 
plant can be built near the center of its 
market, while the water power is almost 
invariably at a distance. Attention is often 
called to the increasing cost of coal with 
an implication that the cost of steam power 
will rise, permitting hydroelectric compan- 
ies to raise their rates and exact undue 
profits. The implication is not correct. It 

ig true that the cost of coal is rising, but 
it Is also true that steam engines and boil- 
ers are constantly being improved in effi- 
ciency, and that the art of producing power 
from steam is progressing at a rate so much 
more rapid than that at which the price of 
coal is rising that the cost of steam power 
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is continually falling. Gas and oil engines 
are making such constant reductions in the 
cost of power that there is no probability 
that water powers will be free from the con- 
trolling competition of other kinds of prime 
movers. 


CONSTRUCTION RISK IN HYDROELECTRIC 


DEVELOPMENT. 


While hydroelectric engineering is tend- 
ing toward more standard methods of con- 
struction, each individual development will 
present new problems in engineering with 
the inevitable construction risk connected 
therewith. During construction the works 
are constantly subject to serious damage 
by abnormal floods, and unexpected diffi- 
culties and physical conditions may arise 
whereby the cost of construction may be 
very materially increased beyond original 
expectations. Furthermore, after the pow- 
er plant itself is satisfactorily completed, 
the success of the enterprise is commonly 
dependent upon the industrial development 
of a large territory surrounding the power 
plant upon which it relies for its market 
for power. On account of these engineering 
and operating risks and uncertainties capi- 
tal which is invested in hydroelectric enter- 
prises is entitled to commensurate reward. 


REVOCABLE OR LIMITED-TERM PERMIT. 


The revocable permit for the construction 
of a hydroelectric system does not attract 
capital because of the obvious uncertain- 
ties involved. In case of revocation, not 
only would the power plant and dam be 
forfeited, but all of the transmission lines, 
substations, and distribution system depend- 
ent thereon for their operation jeopardized. 
It is also very difficult to close the long- 
term power contracts with consumers which 
are necessary to make a hydroelectric sys- 
tem financially successful. Consumers are 
unwilling to make their future business re- 
quiring power dependent upon a permit 
which might cause at any time the complete 
disorganization of the system supplying 
their power. A limited-term franchise also 
involves financial and engineering difficul- 
ties which seriously impede the normal de- 
velopment of a progressive hydroelectric 
system. Such systems are laid out from 
their inception for ultimate growth, and in 
this respect are comparable to large rail- 
way systems. With a limited definite term 
beyond which renewal of rights are uncer- 
tain, no company would be willing to con- 
tinue indefinitely the extension and improve- 
ment of a system so necessary and desirable 
from the standpoint of public service. Main- 
tenance expenses would be cut to a mini- 
mum, and the plant would deteriorate to a 
point where the service to the public would 
become unsatisfactory. 


INTERCONNECTION OF CONTIGUOUS HYDRO- 
ELECTRIC SYSTEMS. 


It has been suggested that with the growth 
in extent of large hydroelectric distributing 
systems ultimate interconnections and com- 
binations between them might establish a 
monopoly and permit the raising of prices 
for power. Such interconnection between 
contiguous hydroelectric systems offers de- 
cided and important engineering advantages. 
Such interconnection also permits reduction 
in operating expenses and assures better 
service by reducing to a minimum the prob- 
ability of total interruptions, 

The investment and consequently the cost 
of power can be reduced by combination, 
because less capacity in generating machin- 
ery to serve as spare plant for emergencies 
need be installed, and operating expenses 
can be reduced by rendering repairs easier, 
owing to greater facilities for shutting down 
for work or for inspection. 


EXTENT OF WATER-POWER DEVELOPMENT. 


The statistics of water power collected 
under the direction of Congress several 
years ago and embodied in the report of 
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the National Conservation Commission of 
1909 show that there is at present developed 
in the United States about five million 
horsepower of water power. The amount 
of power produced by steam from coal is 
difficult to estimate, but it is considered 
to be about 27,000,000 horsepower, and is 
rapidly increasing with attendant depletion 
of coal reserves. A large part of this it is 
not only possible but easy for water power 
to replace if it were made freely available 
through development. With range of de- 
velopment at a cost of investment that 
would make the cost of such power about 
equal to that of steam power, there is still 
undeveloped in the streams of the United 
States about 35,000,000 horsepower. Any 
action by Congress that would accelerate 
the release of this power would conserve 
enormous supplies of coal for such domestic 
and industrial purposes, as only coal can 
supply. 
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Transcontinental Telephone. 


President Vail, of the American Tele- 
phone & Telegraph Company, has an- 
nounced that Puget Sound cities will be 
able in another year to talk to Chicago 
or New York. At present connections 
end at Salt Lake City, Utah, and Den- 
ver, Colo. 

‘I believe the time will come,” Pres- 
ident Vail said, ‘‘when there will be 
only one telephone system in the coun- 
try. I don’t know whose that will be, 
but I hope it will be ours. When a 
person wants telephone service he de- 
sires to handle all his business on one 
telephone. For long-distance service 
only one telephone is possible.” 

Tacoma and Seattle have indepen- 
dent local telephone companies and 
long-distance services, which compete 
with Bell companies over a large terri- 
tory. One independent long-distance 
company is now in a receiver’s hands 
there, with reorganization nearly com- 
pleted. In both cities there has been 
agitation in favor of municipal owner- 
ship, but the business element favors 
the consolidation of independent and 
Bell systems. 

President Vail declared that one sys- 
tem is best for any city of local situa- 
tion and added: 

“The public wants to be protected 
against an oppressive monopoly. When 
Puget Sound cities and the State of 
Washington signify that they want 
only one telephone system, and demon- 
strate that they will make a business- 
like proposition, we will see that their 
wants are fulfilled.”’ 

Mr. Vail also states that a telephone 
line between Los Angeles and New 
York would probably be ready by No- 
vember 1, 1912. It will cost $500,000 
for line alone, and the cost per conver 
sation will probably be between $14 
and $15. 
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Electrical Notes From Great Britain. 


On Tuesday, November 14, at the In- 
stitution of Civil Engineers in Lon- 
don, two papers were read by A. H. 
Roberts and F. B. Sonnenschein respec- 
tively on ‘‘Loch Leven Waterpower 
Works’’ and ‘‘The Hydroelectric Plant 
in the British Aluminum Company’s 
Factory at Kinlochleven.’’ An account 
of the leading electric features in this 
undertaking has already appeared in 
the ELEcTRICAL REVIEW AND WESTERN 
ELECTRICIAN. On November 15 the 
Manchester Section of the Institution 
of Electrical Engineers met jointly 
with the Liverpool Engineering Society 
to discuss the function of the labora- 
tory in the training of an engineer, the 
subject being opened by Prof. E. W. 
Marchant. At the Junior Institution 
of Engineers in London, William Mar- 
coni delivered his presidential address 
on November 28 on ‘‘Engineering Con- 
siderations in Wireless Telegraphy.’’ 
The Physical Society holds its annual 
exhibition of apparatus—always an im- 
portant event electrically—on Decem- 
ber 19. 

In the course of a recent address E. 
K. Seott mentioned the possible conse- 
quences of the threatened legislation 
relating to the use of electricity in coal 
mining. He was addressing one of the 
branches of the Association of Mining 
Electrical Engineers and said that un- 
less they were very watchful it might 
follow that the proposed bill would stay 
all progress just as had happened as a 
result of the obstructive electric light- 
ing legislation of 1882. In certain 
cases, it might be, colliers which could 
only be worked satisfactorily electric- 
ally, would have to be shut down. At 
another meeting Prof. W. M. Thornton 
said that the government had with- 
drawn the clause of the coal-mines bill 
requiring that where half of one per 
cent of gas was present electricity must 
not be employed. The British Electri- 
cal and Allied Manufacturers’ Associa- 
tion circularized all the members of 
the House of Commons on the subject 
early in November. 

Professor Stanley indicated the rapid 
progress that is now taking place here 
in the application of the individual-mo- 
tor drive in textile factories, in an ad- 
dress to the Belfast Association of En- 
gineers. Whereas last year not more 
than three hundred motors had been 


By Our London Correspondent. 


used for this purpose, they were now 
being installed by hundreds in many 
of the largest Lancashire, Yorkshire 
and Scottish mills. He spoke of one 
electrical manufacturef who had alone, 
since last January, supplied two thous- 
and motors for this purpose and now 
has in hand inquiries for a further five 
thousand. Professor Stanley mentioned 
a Lancashire mill which had since elec- 
trification increased its production by 
from 12 to 18 per cent, with an im- 
proved quality of yarn. He foretold 
a revolution in loom machinery within 
the next five years as a consequence 
of electric driving progress. A further 
point, and one of considerable interest, 
was the professor’s suggestion that a 
large central electric power supply sys- 
tem be established in the North of Ire- 


land, as factories were bound to be- 


erected there. 

The Marconi Wireless Telegraph 
Company has now held its meetings at 
which the necessary sanction has been 
given for increasing the capital by $1,- 
250,000 to enable it to develop in vari- 
ous parts of the world where there is 
ample scope. In Russia and the East 
generally there is recognized a big field, 
and in order to take advantage of the 
opportunity, the company has secured 
a controlling interest in the Russian 
Company of Wireless Telegraphy & 
Telephony. The Marconi concern has 
also been in negotiation with the British 
government in connection with the 
great scheme of Imperial wireless sta- 
tions. To use the company’s chair- 
man’s expression, a recent arrangement 
made with the Lodge-Muirhead Wire- 
less & General Telegraphy Syndicate 
has ‘‘ broken the back”’ of the litigation 
through which it was necessary for the 
Marconi interests to pass, and little re- 
mains to be done in this direction ‘‘in 
this country. All patent-right dis- 
putes between the two concerns have 
been settled, the Lodge-Muirhead pat- 
ents have been taken over, and Sir 0l- 
iver Lodge now appears as a scientific 
adviser to the Marconi company. 

A number of the other local authori- 
ties and companies, beside those already 
mentioned in these notes in recent 
months, intend applying for Parliamen- 
tary powers to run railless electric cars. 
Notices of applications have to be filed 
before the end of November for the 


next Parliamentary session. Edinburgh 
Corporation has decided to postpone 
its application until it has investigated 
the claims of a new London petrol- 
electric omnibus. 

The tramways of the city of Oxford 
are still drawn by horses. There have 
of course been many battles at differ- 
ent times with reference to threatened 
change to electric traction, but the City 
Councillors have a terrible dislike for 
the overhead trolley, which it is con- 
sidered would disfigure certain thor- 
oughfares and disturb the calm and 
quict there. As a result of the last full 
consideration of the position, a com- 
pany secured a concession under the 
terms of which it bound itself to run a 
conduit section through this trolley- 
prohibited route, using the overhead 
wire elsewhere, the change to be effect- 
ed by the year 1912. But no active 
work has yet been done. 

No subject has received greater at- 
tention among electrical engineers here 
during the past month than the pro- 
posed alterations in the Articles of 
Association of the Institution of Elec- 
trical Engineers. It would take a great 
deal of space to explain the many 
points in which there have occurred 
very wide differences of opinion be- 
tween the members of the Council re- 
sponsible for the proposals, and the 
various classes of members who will be 
affected by them. There have already 


"been two gatherings in London at 


which very strong opposition was ex- 
pressed, and other meetings are to fol- 


low. Meetings of the local sec- 
tions are being called at which 
the president, S. Z. de Ferran- 
ti, and memb:2rs of the Coun- 


cil will attend to listen to criticisms 
and suggestions and answer questions. 
If one thing be plainer than another at 
the moment of writing, it 1s that some 
of the proposed new articles will have 
to be revised considerably, but it is un- 
likely that all the sweeping proposals 
of active opponents will be accepted. 
There are, it seems, two desires among 
members as to the future of the Institu- 
tion policy, and, apart from the matters 
of detail, one of these is that the Insti- 
tution should become more industrial 
or commercial in certain respects, the 
other being the wish to continue it as 
a purely scientific and engineering 
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body. The Council has to pick its way 
between the two conflicting desires. 

The North London Railway is to be 
electrified and probably, owing to its 
connections, the direct-current system 
It is owned chiefly 
by the London & North Western Com- 
pany, has a length of fourteen miles, 
and, considering the great loss of traffic 
owing to electric-tramway, motor-bus 
and electric-tube competition, the won- 
der is that the conversion was not ef- 
lected long ago. The electrification of 
this line is only part of a scheme for 
providing a complete system of electric 
railroads by the London & North West- 
ern and the North London routes from 
Watford, via Chalk Farm, to Broad 
Street Station. From Queen’s Park 
Station there will be a new tube rail- 
road constructed by the London Elec- 
tric Railway Company to form an ex- 
tension from the Baker Street and 
Waterloo tube, and also a connecting 
link between the whole of the London 
tube railroad system and the London & 
North Western Railway. In respect to 
electric railroad developments general- 
ly, it is understood that the experi- 
ments with the Scottish turbo-electric 
locomotive after the Heilmann princi- 
ple have not come up to expectations. 
It is also said that some of the English 
railway companies are making experi- 
ments with petrol-electric locomotives, 
and that in one case a 500-horsepower 
Diesel engine electric locomotive has 
been designed. 

Some time ago the Glasgow Tram- 
way Committee sent a deputation to 
Continental and English plants to in- 
spect various types of turbine, new 
apparatus having become necessary at 
the Pinkston power station, and later 
for the new big power station for 
which plans have been made. The re- 
port of the deputation is of considera- 
ble interest. At Pinkston station the 
reciprocating sets are used simply for 
emergency purposes, and this practice 
was observed in most other works vis- 


ited. The question of cost was not re- 


garded as of great importance. The 
deputation advised that two turbines 
be ordered for Pinkston instead of one, 
so that the whole load might be taken 
up by turbines. One of these is to be of 
the pure impulse type (Curtis) by the 
British Thomson-Houston Company, 
and the other of the impulse-reaction 
type (Richardson-Westgarth), with 
Brown-Boveri alternator.. With these 
new sets in position the department 
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will have under observation at Pinkston 
one each pure reaction, pure impulse, 
and impulse-reaction types, and the 
performances of these will have much 
weight in the choice of the type of 
machinery employed when the new sta- 
tion has to be equipped. 

The need for a new policy to be 
adopted deciding the future of London 
in respect to its electric power supply, 
is a subject under discussion just now. 
The company undertakings become lia- 
ble to purchase by the London County 
Council in 1931, and, having that date 
in mind, the Council’s Finance Commit- 
tee thinks that the time has arrived for 
an endeavor to be made to arrive at an 
agreement as to future lines of develop- 
ment on the part of all the supply as- 
thorities. The linking up of isolated 
borough-council undertakings in the 
metropolitan area for mutual support 
and economy is advocated as being 
preferable to the extension of a number 
of comparatively small and in some 
cases unprofitable concerns which will, 
on economical grounds, have to be 
scrapped some day. 

Poplar, a borough of London, pro- 
poses to make a big improvement in 
the lighting of its streets, and the lines 
adopted are indicated by the following 
proposals: Flame-are lamps are to take 
the place of existing open-type are 


lamps; 600-candlepower incandescent 


lamps are to replace ten-ampere open 
arc lamps; 300-candlepower incandes- 
cent lamps are to replace 7.5-ampere 
open are lamps. All gas lamps are to 
be replaced by electric incandescent 
lamps as soon as mains are laid. As 
the efficiency of the metal-filament 
lamps will undoubtedly improve, the 
candlepower is to be increased in pro- 
portion to the increase in the efficiency 
of the lamps. The fixed charge for 


‘public lighting will be reduced from 


$65 to $55 per kilowatt per year. The 
whole of the improvements contem- 
plated are to be paid for out of future 
economies realized in lamp mainten- 
ance and supply of energy. 

The Constantinople Telephone Com- 
pany which,it will be remembered,owns 
a concession (thirty years extensible to 
forty years) procured on behalf of an 
Anglo-French-American group, has just 
appealed to British investors to take 
up $1,500,000 in ordinary shares on 
which five per cent is payable during 
the construction stage. One condition 
of the concession is that the Turkish 
Government is to receive as royalty fif- 
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teen per cent of the gross telephone 
revenue. First of all, a plant of ten 
thousand lines capacity is to be 
installed, and the period of initial con- 
struction is estimated at eighteen 
months. A staff of engineers has been 
employed on the preparatory work for 
the past four months. The population 
of the area to which the concession ap- 
plies is a million and a quarter. The 
measured rate tariff will apply for all 
purposes save private residences, and . 
for these there is a flat rate. 
ALBERT H. BRIDGE. 
London, November 28, 1911. 
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Corrosion of Iron and Brass. 


Thomas Turner, of the Birmingham 
University, England, in lecturing be- 
fore the Metallurgical Society, recently, 
discussed the question of corrosion. Va- 
rious chemical and physical theories 
have been advanced to account for the 
production of rust, but almost every 
month brings fresh results, and these 
are frequently contradictory. In prac- 
tice corrosion is almost always the re- 
sult of the action of air and water and 
a weak acid; but it appears to have 
been proved that pure iron is soluble 
to a slight extent in chemically pure 
water. 

Some recent experiments show that 
when cast iron is attacked by weak 
acids the iron is first dissolved, the 
carbides and phosphides resisting bet- 
ter. With alkaline corrosion, on the 
other hand, the impurities are first dis- 
solved and the iron remains undissolved 
until last. 

Special attention has recently been 
paid by scientific workers to the cor- 
rosion of brass, and especially to that 
of condenser tubes, which in the mer- 
cantile marine is a cause of much loss 
and inconvenience. A special commit- 
tee has been appointed by the Insti- 
tute of Metals to investigate this sub- 
ject, and experimental apparatus is be- 
ing installed at the University of Liver- 
pool. 

The Bowen research scholar in metal- 
lurgy, Mr. Bruhl, has determined the 
electric potential of various corrosion 
products and their conductivity in the 
wet and dry state. He made various 
alloys and tested them, concluding that 
the addition of tin up to about one per 
cent and somewhat larger quantities 
of lead and of aluminum diminished the 
corrosion in brass containing over sev- 
enty per cent of copper. 
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Electrical Notes from Continental Europe. 


Limoges, France, is the centering 
point of an extensive system of light 
railroad lines which radiate through 
the country so as to cover quite a large 
area. The total length of the electric 
railroads is now over 200 miles. The 
region in the neighborhood of the town 
is populous and well cultivated, so that 
the lines are handling considerable 
freight traffic. Single-phase current at 
twenty-five cyeles is adopted here, and 
the overhead trolley wire uses 600 and 
10,000 volts. Current for the electric 
roads is supplied by two stations 
of some size, one of: these being a hy- 
draulic plant situated on the Vienne 
River at Eymoutiers and the second a 
steam plant near Limoges. 

Within the town the line is operated 
at 600 volts, using 10,000 volts for the 
remainder of the system. For the out- 
side lines a catenary suspension is 
adopted for the trolley wire, a novel 
point being the use of galvanized-iron 
wire for the trolley wire. This is of a fig- 
ure-eight section and is of eighty square 
millimeters section. The trolley lines 
for the four main electric roads branch- 
ing out from Limoges are of an average 
length of about forty miles, but the 
whole of this length is operated with- 
out the use of transformer posts along 
the line. The trolley wire is divided 
into sections of two miles length and a 
special iron tower is planted at the 
ends of the section so as to stretch the 
wire by means of a counterweight. The 
section switches are also’ located at 
these points. 

Two types of motor car are used on 
the lines, one of these being a small 
double-axle car without bogie, and the 
second a bogie truck car. For the 
smaller car a single pantagraph trolley 
is mounted on the roof, and the truck 
carries two fifty-kilowatt motors upon 
the axles. It is used for the city and 
suburban service, while the double- 
truck car runs upon the longer lines 
and carries four fifty-kilowatt motors 
of the same type as above. Two pan- 
tagraph trolleys are used here. The 
motors are of the Siemens compensated 
series type, built by the French Creil 
works. All the motors are connected 
in parallel. The reduced voltage for 
the motors is furnished by an auto- 
transformer carried on the car. 


By Our Paris Correspondent. 


The Eymoutiers hydraulic plant 
which supplies the above system of 
electric roads is one of the most recent 
in France. A forty-foot dam is erected 
upon the Vienne River. A single pen- 
stock of 5 feet 6 inches in diameter is 
erected at present, and it supplies two 
Francis turbine groups of 1,500 horse- 
power each, with a fall of 170 feet. 
The alternators furnish current at 850 
volts and twenty-five cycles. Trans- 
formers raise the voltage to 32,000 volts 
for the power line, and this is again 
reduced to 10,000 volts at the Limoges 
station. A steam plant is also erected 
in the latter station, this plant operat- 


ing in parallel with the 10,000-volt sys- 


tem. Two Dujardin engine-driven al- 
ternator sets are used to supply the 
power. The switchboard and busbars 
receive the 10,000-volt current from 
both sources and feed it either directly 
to the 10,000-volt trolley wires or 
through transformers to the 600-volt 
lines. 

The Siemens-Halske and the Allge- 
meine Electricitäts Gesellschaft of Ber- 


‘lin have made a combination which re- 


sults in the founding of the Berlin 
Ozone Company. Its object is to manu- 
facture ozone producers for various pur- 
poses, among others for large water- 
purifying plants. The Siemens-Halske 
firm already owned a number of patents 
which are applied in ozone plants at 
Paderborn, Chemnitz and other places 
in Germany, also in Florence and other 
cities. The Allgemeine firm controls the 
Otto ozone producer which is put upon 
the market by the French Ozone Com- 
pany of Paris. It has been installed for 
water purifying purposes in several 
towns such as Chartres and Nice, in 
France, and a plant has also been erect- 
ed at Paris for handling 2,000 cubic me- 
ters of water per hour. The two firms 
worked together some time ago in in- 
stalling the large St. Petersburg ozone 
plant for treating the water of the 
River Neva. From now on, the opera- 
tions of this kind are to be carried out 
by the new Berlin Ozone Company. 
Several nations are concerned with 
projects for wireless communications 
on a large scale by erecting a number 
of stations in the colonies so that mes- 
sages can be sent from one to the other 
and thus cover great distances. Ac- 


cording to the French project, mes- 
sages will be even sent around the 
globe by forming a chain of stations 
to be erected in various colonies. Paris 
will connect first with the stations in 
Africa at Tombucton or Timbuctoo and 
Dahomey in the western region. Then 
messages will be forwarded from there 
across the continent to the east coast 
at Djibouti. Farther south, Madagas- 
car will also receive telegrams. Mes- 
sages will cross the Indian Ocean to 
India at Pondichery and will be then 
sent to the east coast of Asia at Saigon. 
The 5,000 miles of sea separating this 
point .from New Caledonia can be 
crossed by waves from a high power 
station. Two posts will be erected in 
the Pacific at Tahite and the Marquise 
Islands, then the waves will cross Cen- 
tral America to Martinique, a distance 
of 5,100 miles. From here they will 
cross the Atlantic to a station on the 
west African coast at Rufisque and 


from there the messages will be sent 


to the Eiffel Tower station at Paris. 
Thus it will require but twelve wireless 
stations to connect all the colonies with 
the capital and besides to send mes- 
sages around the globe. A commission 
has already been appointed by the 
French Minister of Colonies, with M. 
Ferner the chief of the Eiffel Tower 
plant, at the head of the technical 
post. The enterprise will not cost more 
than $2,500,000 and can be carried out 
in two or three years. Great Britain 
is also engaged upon a project of a 
similar nature, and Germany is also to 
erect a number of stations for long-dis- 
tance messages. 

Artificial rubber is said to have been 
produced from soja oil by two German 
chemists. This oil is prepared from the 
soja bean which is grown in China and 
has many valuable qualities. To ob- 
tain the artificial rubber, the oil is 
mixed with half its weight of nitric 
acid so as to give an emulsion, and 
this is heated to the boiling point of 
water. At the end of the heating there 
is produced a very uniform spongy 
mass. This is washed with water and 
then dissolved in five-per cent ammonia, 
from which it is precipitated by a di- 
lute acid. The precipitate is then 
washed, pressed and dried at fifty de- 
grees centigrade. The result of these 


= ee ie OE Ee Se e 


on 


1180 ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


operations is an elastic substance re- 
sembling rubber and it is claimed that 
it can be vulcanized in the same way 
as natural rubber. 

Among the large power plant proj- 
ects in Germany may be mentioned the 
two turbine stations which are to be 
erected upon the Rhine not far from 
Basel. The enterprise is the result of 
an agreement between the Swiss Gov- 
ernment and the Grand Duchy of Ba- 
den, in order to secure a considerable 
amount of power from the Rhine. Dams 
will be built in two places, at Angst- 
Wylen and at Haufenburg, lying eight 
and twenty-seven miles from the city, 
respectively. The first of these dams 
will be thirty-five feet in height and 
will raise the water level to twenty-five 
feet above low-water stage. Near by 
will be erected a turbine house which 
will furnish about 15,000 horsepower ; 
locks will also be provided for naviga- 
tion at this point. The dam is to cost 
about $1,000,000. At Haufenburg, the 
dam will be fifty feet in height and 
will resemble the former, raising the 
level to thirty-five feet above low-wat- 
er stage. The turbine plant to be 
erected here will rank among the large 
European stations, as it is expected to 
give 50,000 horsepower. The dam at 
this point is to cost $750,000. 

According to the plans of Secretary 
Chaumet of the French Postal and 
Telegraph Department, Paris and the 
rest of France are to have the much 
needed reform which the public has 
been awaiting for a long time past. 
This is especially true as regards the 
telephone system. The Subscribers 
League, headed by Marquis De Mon- 
tebello and including many influential 
persons was formed some years ago in 
the hope of mending matters, but has 
not been able to obtain much satisfac- 
tion from the Government up to the 
present. It will, however, become a 
prominent factor from now on. M. 
Chaumet has been occupied with the 
reform ever since he assumed the po- 
sition of secretary, and in a recent in- 
terview he states that he is to appoint 
a special commission to this end, in 
which the public will participate to a 
large extent. Asa result of this meas- 
ure, the telegraph and telephone de- 
partment will hear all the objections 
which are made to the service and if 
satisfaction is not given, the public will 
at least know the reason and it will 
see all the difficulties in the way. 

The German KoOrting firm has lately 


built a type of gas engine which uses 
tar from gas works as fuel. The en- 
gine follows the Diesel internal com- 
bustion principle and is said to be a 
success. The Continental Gas Compa- 


‘ny promoted the idea in the first place, 


in order to obtain a source of power 
from the tar coming from coal distil- 
lation. Of the 100-horsepower size, the 
new engine is coupled to a direct-cur- 
rent generator, and it runs in parallel 
with ordinary gas-engine groups. For 
starting up and heating the engine, 
paraffin oil is employed. Upon a sev- 
enty-hour endurance test upon two- 
thirds load, the engine showed a good 
performance, and at the end of the test 
all the inside parts were very clean 
and showed no deposit from the tar. 
It also runs at very regular speed so 
that it will be very good for small 
electric plants. Larger engines of 600- 
horsepower are to be built in the near 
future. 

M. Recklinghausen of Paris has suc- 
ceeded in producing a mercury-vapor 
lamp which gives a good white light. 
It is now being put on the market by 
the French Westinghouse Company. In 
order to add the red rays which are 
lacking, he uses the fluorescent prop- 
erties of rhodamine. This substance 
absorbs many of the rays, which are 
characteristic of mercury, and gives 
off red rays instead. As it is not prac- 
ticable to surround the mercury-vapor 
lamp with u screen of this substance, 
it is used instead as a reflector. Above 
the tube is a concave reflector which is 
coated with the substance, and it serves 
to reflect red rays so that these are 
added to the rays from the tube. The 
result is a white light which preserves 
the natural colors of objects and thus 
does away with the objections to mer- 
eury-vapor lamps. 

A. De Courcey. 

Paris, November 29, 1911. 
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Oil in Alaska. 

Petroleum has been found in Alaska, 
and while there has been practically no 
production, it is not impossible, accord- 
ing to the United States Geological 


Survey, that commercial pools may be 
found. 
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Next National Independent Telephone 
Convention. 

The next annual convention of the 
National Independent Telephone Asso- 
ciation is to be held in Chicago, Ill., on 
February 7, 8 and 9, 1912. 


Vol. 59—No. 24 


A Novel Electric Floor Polisher. 

The accompanying illustration shows 
a unique electric floor surfacing and 
polishing machine developed at Oska- 
loosa, Ia. This electric machine has ball 
bearings and is self propelling. It has 
two drums covered with sand paper or 
any abrading material, the drums being 
provided with clamps to clamp and 
draw the paper tight around these. 

It may be stated that the drums are 
seven inches in diameter, fifteen inches 
long, and run 800 revolutions per min- 
ute. The machine is geared to travel 
twenty-five lineal feet per minute, the 
cutting pressure being put on the floor 
by the operator’s foot, as shown in the 
photograph. It takes a five-horsepower 
motor to run the machine under nor- 
mal conditions. It is claimed that this 
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electric machine does perfect work on 
all kinds of floors from the finest par- 
quetry to the common yellow pine and 
does not show waves. Old finish and 
old paint, can be cut from old floors 
and same made like new, it is main- 
tained, at slight expense while any qual- 
lity of finish that may be desired can 
be made by using the different grades 
of sandpaper. The machine is forty- 
six inches long and eighteen inches 
wide and weighs with motor 750 
pounds. 

n a 

Imports of Coal. 

The imports of anthracite amounted 
in 1910 to only 8,195 long tons, valued 
at $42,244, and those of bituminous 
coal to 1.497.709 long tons. 
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EFFECT OF FREQUENCY ON THE 
CAPACITY OF A CONDENSER 
WITH KEROSENE FOR THE DI- 
ELECTRIC; AND THE LIMIT OF 
THE WHEATSTONE BRIDGE FOR 
MEASURING CAPACITIES. ' 


BY S. HERBERT ANDERSON. 


In carrying out some experiments 
with the Poulsen arc, it was desirable 
to have a variable condenser whose 
capacity would be independent of the 
frequency and potential used. A con- 
denser was built consisting of a set of 
fixed metal plates and a set of movable 
plates, and kerosene was used for the 
dielectric. It was thought worth while 
to find out just how the capacity of 
such a condenser varied with the fre- 
quency. 

First, the capacity was measured for 
static conditions, by an absolute meth- 
od; that is, by charging the condenser 
by a known potential and discharging 
through a ballistic galvanometer. The 
values of the capacity for different 
times of charging are as follows: 


Time of Charging Potential Capacity in 


in Seconds. in Volts. Microfarads. 
5 150 , 0.000506 
4 150 . 0.000744 
3 150 0.000707 
2 150 0.000689 
1 150 0.000676 
0.2 150 0.000665 
0.08 150 : 0.000671 


Hence, allowing for experimental 
error, for a time of charging of one 
second or less the capacity is constant. 
But for a time of charging greater 
than one second there is an absorption 
in the dielectric. 

In the second place the capacity was 
measured for frequencies ranging from 
14.5 to 94, by a method due to Fleming 
and Clinton, by the use of a rotating 
commutator. The results show that the 
greatest departure of any value ob- 
tained from the mean is 0.6 per cent; 
so we may consider that the capacity is 
constant for this range of frequencies. 


Potential Capacity in 

Frequency. in Volts. Microfarads. 
14.5 24.6 0.000654 
16.0 24.6 0.000852 
19.3 24.6 0.000655 
19.7 246 0.000654 
23.6 4.6 0.000659 
28.4 24.6 9.000659 
31.1 24.6 0.000654 
34.2 24.6 0.000654 
38.9 24.6 0.000657 
46.4 24.6 0.000657 
94.6 16.4 0.000660 


Mean 0.000656 

In order to test the capacity for the 
frequency used with the Poulsen are. 
the condenser was placed in an oscil- 
lation cireuit, consisting of a rectangle 
of No. 20 copper wire, 363 by 55 centi- 


1 Abstract of paper presented at meeting of 


American Physical Soc ag tae 
cember 2, 199). cal Society, Chicago, Ill, De- 
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meters. The electric oscillations were 
produced by the spark discharge from 
an induction coil between = zinc-ball 
electrodes 1.8 millimeters apart. 
This spark length corresponds to a po- 
tential of about 7,400 volts. A second 
oscillation circuit consisting of a Flem- 
ming cymometer was loosely coupled 
with the first circuit and adjusted until 
in resonance with 1. (See Fig. 1.) 
Then the condenser was replaced by a 


FIG. 1. 


variable air condenser which had been 
previously calibrated, and this was ad- 
justed until 1 was again in resonance 
with 2. Then the capacity of this air 
condenser was that of the kerosene con- 
denser. By changing the self-induction 
of 1 the frequency could be changed, 
the frequency being given by 
n=1/27™VLC 
The capacity was measured for fre- 
quencies of 400,000 and 1,750,000 and 
found to be in both cases 0.000669 mi- 
crofarads. As this differs from the 
value obtained by the Fleming-Clin- 
ton method by only two per cent, and 
as the accuracy of the resonance meth- 


FIG. 2. 


‘ od is not greater than this, 1t was con- 


cluded that the capacity was constant 
for frequencies up to 1,750,000. 

As a further check upon these deter- 
minations, an attempt was made to 
measure the capacity by a Wheatstone- 
bridge method, using currents of vari- 
ous frequencies. It was found impos- 
sible to get with any accuracy a point 
of balance. It was suspected that the 
difficulty lav in the fact that the re- 
sistance coils used had capacities of 
the same order as that to be measured. 
An examination of the conditions that 
must be satisfied for a halance when 
such is the ease shows the impractica- 
bility of this method. 
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Let C, be the capacity to be meas- 
ured; C, a standard condenser; k, and 
R, the resistances having in the coils 
capacities c, and c, respectively (see 
Fig. 2). It can be shown that for a 
balance 

R/R, = C./C.: 
and 

C/C: = ¢,/C2 
Hence 


R/R, = ¢,/C2 


That is, for a balance, in addition to 
the well known condition that the ra- 
tio of capacities must be the inverse ra- 
tio of the resistances, we have a second 
condition that must be satisfied, viz., 
that the ratio of the auxiliary capaci- 
ties in the coils must be the inverse ra- 
tio of the resistances, which condition 
is not complied with in the manufac- 
ture of resistance boxes. 

S. L. Brown, at the University of 
California, found the capacity of a 
1,000-ohm coil, Chaperon-wound, made 
by Hartmann and Braun, was 0.000105 
microfarads, and of the 1,000-ohm coil 
of the Wolff resistance boxes 0.000735 
microfarads. As these capacities are of 
the same order as the capacity to be 
measured, the impossibility of getting 
a balance is explained. 

—__-—>--—____ 
Rights of Mutual Telephone Companies. 

The right of the farmer’s mutual tel- 
ephone companies to operate in Ohio 
has been questioned by both the inde- 
pendent and Bell companies doing busi- 
ness in that state. It 1s claimed that 
an effort is being made by both these 
interests to prevent physical connec- 
tions and interchange of service for the 
benefit of rural patrons. Thousands 
of rural homes are supplied with tele- 
phones furnished by purely local con- 
cerns which have no capital stock and 
which meet their expenses by levying 
an assessment for this purpose upon 
members. The new public utilities com- 
mission act contains provisions intend- 
ed to protect these concerns. A num- 
ber of them, ineluding the Kilbourn 
Mutual Telephone Company, have filed 
petitions asking for connection and in- 
terchange service. No decision has vet 
been announced. 

— ee 
Exports of Copper. 

Exports of copper for the week end- 
ed November 30 were 3,755 tons. The 
figure for the month is 26,431 tons. as 
compared with 29,097 tons for the 
same period last year. 
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Meeting of Central Electric Railway 
Association. 

The fourth bi-monthly meeting of 
the Central Electric Railway Associ:- 
tion was held in Louisville, Ky., on 
November 23. This was the first meet- 
ing of the Association held in a South- 
ern city and the attendance was un- 
usually good. Two special cars from 
Indiana and one from Ohio brought the 
larger number of traction men to the 
meeting, these trains being run by the 
Indianapolis, Columbus & Southern and 
the Western Ohio Interurban Com- 
panies. 

The morning session was called to 
order at 9 o’clock by the president, B. 
B. Peck, who announced the appoint- 
ment of the members of Nominating 
Committee for the election of officers at 
the annual meeting in January. These 
members as announced are: F. D. Car- 
penter, H. A. Nichal, E. F. Schneider, 
M. J. Insull, and S. D. Hutchins. 

M. M. Buckman presented the report 


of the Standardization Committee re- 


lating to the anti-climbers recommend- 
ed at the last meeting. He distributed 
blue prints of the anti-climbers with the 
dimension recommended. 

Owing to the limited amount of data 
gathered, the Committee on Lightning 
Arresters declined to make specific 
recommendations but cited some of the, 
qualifications necessary for a satisfac- 
tory arrester. The committee was giv- 
en further time to report on the sub- 
ject. 

On motion of C. L. Henry a resolu- 
tion providing for the merger of the 
Central Electric Accounting Confer- 
ence with the Central Electric Railway 
Association was adopted. 

‘‘Publicity’’ was the subject of the 
first paper which was read by John J. 
Rockwell, of New York. Mr. Rock- 
well spoke of the several branches of 
his subject and gave a number of illus- 
trations showing the necessity of pub- 
licity. He said there was no greater 
problem before the electric railway of- 
ficials than the problem of publicity 
and judicious advertising. 

A. W. Brady, John F. Starkey and 
Edward F. Schneider discussed the pa- 
per briefly. Mr. Brady remarked that 
the matter of publicity and advertis- 
ing is constantly attracting greater at- 
tention from electric-railway managers 
and he commented on the attention 
given to publicity, whieh was a fea- 
ture of the Atlantie City convention, 
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The interurban lines, he said, had giv- 
en a great deal attention to the matter 
of advertising as a means of increas- 
ing traffic. He thought, however, much 
more could be done especially as a 
matter of necessity where lines parallel 
steam lines which advertise very ex- 
tensively. 

Mr. Starky said he was an advocate 
of advertising but it 1s well to remem- 
ber that ‘‘action speaks louder than 


words,” and that satisfactory service,- 


clean, comfortable cars and courteous 
trainmen were the best possible and 
most effective advertising. 

Mr. Schneider contended that the 
roads were to blame in part for pres- 
ent conditions because they do not take 
the public into their confidence. Rep- 
resentatives of the newspapers and 
journals should be furnished with all 
the facts, and the progress of the roads 
kept constantly before the public. 

“Traffic” was the subject of a paper 
by Frank D. Norviel, traffic manager of 


the Indiana Union Traction Company. ` 


Mr. Norviel dwelt upon the necessity 
of good equipment, prompt shipments 
and courteous freight handlers. He 
spoke at length on the several classes 
of business and cited the best methods, 
according to his experience of han- 
dling each class. 

E. E. Wynne read an illustrated pa- 
per on “The Electric Locomotive for 
Interurban Freight Haulage.” Mr. 
Wynne said the purpose of his paper is 
twofold: First, to call attention to 
a few facts relating to the present 
status of interurban freight haulage; 
second, to outline a method for selec- 
tion of a locomotive for a given service. 
He treated the two divisions of his 
subject quite at length illustrating his 
points in such a way as to show the 
marvelous possibilities of the electric 
locomotive for hauling freight. In 
answer to a number of questions Mr. 
Wynne said he believed in slow-speed 
heavy traffic, rather than small high- 
speed freight traffic. 

‘‘Lightning Protection” was treated 
in a paper by E. J. Burdick. Mr. Bur- 
dick sub-divided the subjects into four 
heads: (1) Power-house and substa- 
tion protection; (2) distribution protec- 
tion; (3) ear protection; (4) telephone- 
terminal and line protection. 

Each of these subjects was discussed 
by the author and the hazard of light- 
ning to electric-railway properly gone 
over thoroughly. He pointed out the 


Vol. 59—No. 24 


most effective plan to afford efficient 
protection and insisted on the necessity 
of frequent and systematic inspection 
of the property in its entirety and more 
especially the power house and distri- 
bution lines. 

J. E. Cochran read a paper on ‘‘Sub- 
station Operation,’’ which brought out 
a hearty discussion largely in the na- 
ture of questions which were satisfac- 
torily answered by Mr. Cochran. The 
interesting matter brought out in Mr. 
Cochran’s paper resulted in the ap- 
pointment of a committee to adopt a 
general set of rules to govern the oper- 
ation of substations and the cutting 
out of high-tension lines. 

G. H. Harries, vice-president of the 
American Electric Railway Associa- 
tion, addressed the meeting briefly em- 
phasizing the importance of creating 


and maintaining harmonious relations 
with the public. 


At the close of the convention an- 


nouncement was made that the annual 
meeting of the Association will be held 
in Dayton, O.. January 25. 1912. 


1 eee 


Radium Institute in Bohemia. 


At JoachÌmsthal, Bohemia, the Gov- 
ernment has erected an institute which 
is to be devoted entirely to the use of 
radio-active substances for medical pur- 
poses. This locality first came into 
prominence with the discoveries of 
Becquerel and Curie in Paris, whose ex- 
periments were made on vranium ob- 
tained from material found in the mines 
of Joachimsthal. 

A syndicate was at first organized for 
the purpose of exploiting this natural 
resource, but public opinion forced the 
Government to assume control of the af- 
fairs and to erect a therapeutic institu- 
tion accessible to all classes of the pop- 


` ulation. 


From the material obtained in these 
Government mines a large quantity of 
radium bromid could be manufactured, 
and in the institute all kinds of treat- 
ment by radio-active substances will be 
given. The building was recently 
opened; it contains radio-active baths 
and a large quantity of radium salts, 
and will be open all the year around. 
By pipes the water is drawn into the 


.baths directly from the bottom of the 


mines, and filtered in such a way that it 
does not lose any of its activity. 

The institution is in charge of an ex- 
pert medical radiologist from the Vien- 
na University. 


December 9, 1911 


MODERN HIGH-VOLTAGE POWER 
TRANSFORMERS.' 


BY WILLIAM T. TAYLOR. 


Manufacturers of transformers are 
now prepared to build them in units 
above 15,000 kilowatts and at 200,000 
volts. One large factory is using an- 
nually about 6,000 tons of steel and 
about 2,000 tons of copper in the manu- 
facture of transformers. 

Commercial transformers have already 
been built for and are operating at volt- 
ages as high as 500,000 volts in small 
units of 200 kilowatts. The author be- 
lieves there will shortly be transformers 
in operation in testing departments at 
much higher voltages than even this, and 
also that power transformers will be 
built in units of 20,000 kilowatts at 200,- 
000 volts. 

Whenever water is available and not 
expensive, water-cooled transformers are 
preferable to air-blast transformers of 
large and moderate sizes (2,000 to 10,000 
kilowatts), as it enables the operation 
of transformers at lower temperatures 
and thus allows more margin for over- 
loads. 

The fire risk of air-blast and oil-filled 
transformers depends as much on sur- 
rounding conditions and the location of 
the transformers as on their construc- 
tion. The air-blast transformer contains 
a small amount of inflammable material 
compared with the oil-filled transform- 
er, but this material is much more read- 
ily ignited. The chances of an oil-filled 
transformer catching fire on account of 
any short-circuit in the windings are 
extremely small, as the transformer is 
completely submerged in oil, and no air 
can get to it. Moreover, the oil used 
in transformers is not easily ignited. 
The idea of placing oil-filled transform- 
ers in separate compartments is not 
thought so necessary now as it was some 
years ago. 

The ‘‘all-day’’ efficiency is an import- 
ant matter to operating engineers, and 
in general it is found that transformers 
will operate economically and quite sat- 


1 Abstract of paper read before the Institution 
of Electrical Engineers, London, November 9. 
From Electrical Review, London, November 24. 
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isfactorily when worked at their limiting 
temperature rise. The increase in first 
cost of transformers which are too large 
is greater than the capitalized cost of the 
reduced losses, and a careful study of 
the conditions governing the loads should 
be made before a final decision is taken 
as to the exact size to adopt for a given 
service. It is unwise to follow strictly 
a rule of choosing equal kilowatt capa- 
city for equal generator units, although 
in some particular cases this will hold. 
Not very long ago a transformer was 
designed known as the ‘‘forced-oil type,’’ 
the first designs having their oil-cooling 
outfit external to the transformer. 
Modern designs of this type have their 
cooling coils located within the trans- 
former tank, being separated from the 
main body of oil by a sheet-steel dia- 
phragm. The heated oil is pumped from 
the top of the transformer and dis- 
charged into the upper part of the cool- 
ing compartment, and by continuous 
operation of the pump the cooled oil 
flows out from the bottom of the com- 
partment and up through the spaces or 
ducts between the windings and the core. 
The forced-oil-cooled transformers are 
used in sizes above 2,500 kilowatts for 
single-phase and 7,500 kilowatts for 


three-phase. 
TABLE I. 


Gals. of 
water 

Output in -——Load efficiencies.—\ Gals. per 
kilowatts. 100% 75% 50% 25% of vil. min. 

r 100 95.3 95.0 94.1 90.2 209 a 
© 200 96.4 96.2 95.3 92.90 250 3.0 
T. 500 97.3 97.4 96.9 95.4 750 5.0 
Oy 1,000 97.8 97.8 97.4 96.23 1,400 8.0 
iS | zano 98.3 98.3 98.0 97.1 1,800 13.5 
N| 4,000 98.7 98.7 98.5 ° 97.7 2,300 21.0 
E 100 94.6 95.4 94.4 90.8 100 2.0 
D f 200 96.6 96.3 95.3 92.0 200 3.0 
E 500 97.3 97.0 96.3 935 600 5.0 
S| 1,000 98.0 97.8 97.2 95.2 650 7.5 
5 2,00) 98.4 98.2 97.8 96.1 1.600 12.5 
et 4000 98.8 98.7 98.3 97.0 1.950 19.5 


In Table I there is shown a class of 
single-phase oil-filled water-cooled trans- 
formers, for 25 and 60 cycles, respective- 
ly, 66,000 to 6,600 volts, giving the effi- 
ciencies at various loads, with a maxi- 
mum temperature rise of forty degrees 
centigrade at full load. 

The regulation of the twenty-five-cy- 
cle transformers for non-inductive load 
varies from 2.5 per cent to 1.6 per cent 
in sizes up to 300 kilowatts, and to 1.2 
per cent at 4,000 kilowatts; while the 
regulation of the sixty-cycle list varies 
under non-inductive load from 2.3 per 
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cent to 1.4 per cent in sizes up to 300 
kilowatts and and to 0.90 per cent at 
4,000 kilowatts. 

The usual designs of core-type trans- 
formers made have a uniform distribu- 
tion of dielectric flux between high and 
low-voltage windings, except at the ends 
of the long cylinders, where the dielec- 
tric, flux will be greater and its distribu- 
tion irregular. 

The ‘‘shell-type’’ water-cooled trans- 
formers and forced-oil-cooled trans- 
formers are built in larger sizes than 
the core-type transformers, the former 
type having been built in 6,000-kilo- 
watt, single-phase units and 10,000- 
kilowatt three-phase units. 

In a three-phase shell-type transform- 
er constructed so as to form a single 
structure, the reduction of steel for the 
magnetic circuit amounts to from ten 
to twenty per cent of that used in three 
single-phase transformers placed side by 
side. 

In this type of transformer it is dif- 
ficult to insulate the large number of 
edges and sharp corners exposed be- 
tween adjacent high and low-voltage 
windings and between windings and 
core. At these places the dielectric den- 
sity is very great, and it is a much more 
difficult matter to insulate them than the 
ends of the cylindrical coils of a core- 
type transformer. Much more insula- 
tion is required, and consequently a 
larger space-factor. The result is lower 
efficiency and worse regulation, and con- 
sequently a heavier and more expensive 
transformer for a given output and effi- 


‘ciency. 


Air-blast transformers are regularly 
built in capacities up to 4,000 kilowatts, 
and for a voltage of 33,000. Their ef- 
ficiency, in good designs and with the 
required amount of air pressure, is 
slightly better than that of the oil-filled 
water-cooled transformer of the same 
capacity. The general design is very 
much like that of the ordinary shell- 
type transformer, with the exception of 
a few modifications in the iron assembly. 
where certain air spaces are left open 
for the circulation of air. The temper- 
ature of the outgoing air compared with 
the temperature of the ingoing air is 


nl 
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the best indication whether sufficient air 
is passing through the transformers; if 
there is not more than twenty degrees 
centigrade difference, the supply of air 
will be found sufficient. As transform- 
ers are generally designed on the basis 
of twenty-five degrees centigrade, the 
best results are obtained when the tem- 
perature of the incoming air is not great- 
er than this value. 

Very special care and knowledge are 
necessary on the part of those whose 
duty it is to dry out transformers, for 
the difficulty is not so much in drying 
the coils, but in drying the whole insu- 
lation surrounding them and the core. 
No matter for what factor of safety the 
transformer has been built, it avails lit- 
tle in the case of carelessness or neglect 
to dry out the transformer properly. 

Before transformers leave the factory 
they are given a high-voltage test, the 
standard being to apply twice the rated 
voltage between the high and low-vol- 
tage windings, the latter being connected 
to the iron core. It is now believed that 


the greatest cause of failure in high-vol- 


tage transformers arises from punctures 
between turns and not between the high 
and low-voltage windings. 

In the air-blast transformer careful 
examination should be made about once 
a month to see that the air-circulation 
ducts are quite free from the accumula- 
tion of dirt and dust. In the case of 
oil-eooled transformers, samples of the 
oil should be drawn from the bottom of 
the tank about once a month and tested, 
and a record kept of its condition. It 
is desirable, for the purpose of prevent- 
ing condensation on the oil surfaces and 
other inside transformer surfaces, to 
keep the oil at all times at least ten de- 
grees centigrade above the room tem- 
perature. 

The most important characteristics of 
transformer oil which interest the oper- 

TABLE I.—OILS FOR HIGH-VOLTAGE 


TRANSFORMERS. 
Quality (A). Quality (B). 
Flash-point ....... 185° C. 129° C. 
Fire test........... 210° C. 149° C. 
Viscosity 


105 seconds 
Breakdown test....30,900 volts 


ee ere Be woe 


30 seconds 
40,000 volts 


ating engineer are summed up in Table 
II. These values are a standard mini- 
mum for 0.2 inch gap. Quality (A) is 
for oil-cooled, and (B) for water-cooled 
transformers. 

For oil-filled water-cooled transform- 
ers it is customary to use another grade 
of oil than that used in the self-cooled 
type, the oil operating at a lower aver- 
age temperature, consequently a high 
flash-point is not of so much importance. 
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Usually oil is received abroad testing 
less than 30,000 volts per 0.2 inch, but 
before it is placed in the transformer it 
is brought up to test at least 30,000 volts 
per 0.2 inch for transformers designed 
for an operating voltage of 44,000 volts 
and under; not less than a 44,000-volt 
test per 0.2 inch is required for oil used 
in transformers operating above 44,000 
volts. The water present must not ex- 
eeed 0.001 per cent, in order to obtain 
a dielectric strength of 40,000 volts in 
the standard test (0.2 inch between 0.5 
inch disks). 

Some people think that once a trans- 
former has been put into successful op- 
eration it will continue to operate satis- 
factonly for an indefinite time without 
any attention. This is a wrong idea. 
Transformers require attention, and 
must be given attention, or else they will 
not give good service. l 

The efficiency of a transformer is usu- 
ally considered its most important fea- 
ture by the majority of station engineers 
and managers operating local distribu- 
tion systems. By transmission engineers 
thìs feature is not considered to be the 
most important, but rather the insula- 
tion of the transformer, and consequent- 
ly its reliability, next to which comes 
safety, then efficiency. 

Many breakdowns of large power 
transformers have been recorded result- 
ing from the stoppage of the cooling 
medium, all of which could have been 
saved if proper care had been shown. 
Hourly temperature readings are the 
best indications of anything wrong in 
this direction. In ease the circulation 
has been stopped by any cause, the 
transformer may be operated until the 
coils at the top of the transformer, in 
the case of an air-blast, or the oil, in the 
case of a water-cooled transformer, reach 
an actual temperature of eighty degrees 
centigrade. This temperature limit, 
under ordinary conditions, will permit 
the transformer to continue delivering 
power for about three hours; a very 
close watch must be kept of the temper- 
ature, and the transformer must be tak- 
en out of service as soon as it reaches 
this limit. 

In the operation of transformers the 
delta connection has an advantage. With 
one grounded conductor the service need 
not be interrupted, except perhaps if 
the ground is an arcing one, which might 
set up continuous high-frequency surges, 


producing high-voltage stresses on the 


transformers in circuit. Comparisons 


of different systems are shown in Table 
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TABLE III.—MODERN HIGH-VOLTAGE POW- 
ER TRANSFORMERS OPERATING ABOVE 
62,000 VOLTS. 


> g z z 
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Stanislaus 


138,500 Star 
Power Co. ..... 233 104,000 Star 


Great Western, 10,000 110,000 Delta 
Power Co. 


Gas 5,000 90,000 Delta 
Grand Rapids-Mus- 
kegon Power Co.. 3,750 110,000 Delta 
Hydro-Electric Pow- 
110,000 Delta 


er Commission ... 1,250 
Great Falls Power 

102,000 Delta 
100,000 Delta 


E T ng tae 1,200 
Southern Power Co.. 3,000 100,000 
Mexican Lig 

Power Co. ....... 6,000 85,000 Star 
Telluride Power Co. 1,500 80,000 


Southern California 
Edison Co. ...... 1,660 75,000 Star 


eooreeove 


& Power Co,...... 10,000 70,000 Star 
Missouri River Pow- 

er CO. ances 1,500 70,000 Star 
Southern Wisconsin 

Power Co. ....... 1,000 70,000 Delta 
Connecticut River 

Power Co. ....... 5,000 66,000 Star 
High Falls Develop- 

ment he eis boa ok ee 1,100 66,000 Star 
Canadian Niagara 


Falls Power Co... 1,250 62,500 Star 
*This refers to the type of transform 
whether single-phase or three-phase. 


III, which are representative of practi- 
cally all the most modern high-voltage 
transformer installations in the world. 
There are one or two of equal import- 
ance under construction. 

From the standpoint of the operating 
engineer (neglecting all losses) the sin- 
gle-phase transformer is at the present 
time preferable where only one group 
of transformers is installed and the ex- 
pense of a spare transformer would not 
be warranted, as in the delta-delta con- 
nected system. If one of the three trans- 
formers should become damaged it can 
be cut out with a minimum amount of 
trouble, and the other two can be oper- 
ated at normal temperature on open del- 
ta at approximately fifty-eight per cent 
of the total capacity of the three. With 
a three-phase transformer a damaged 
phase would cause considerable incon- 
venience, for the whole transformer 
would have to be disconnected before 
repairs could be made. | 

Apart from the decrease in manufac- 
turing cost with increase in size of units, 
the three-phase transformer possesses 
the advantage of requiring less material, 
and is more efficient than any other sin- 
yle-phase combination of transformers 
of the same kilowatt capacity; three 
single-phase transformers weigh seven- 
teen per cent more than, and have seven- 
teen per cent more losses than one three- 
phase transformer. 

Where a large number of three-phuse 
transformers is installed in one building. 
say, three groups or more, there is un- 
questionably a great saving over aly 
combination of single-phase units. 


er, 
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The relative advantages of the delta- 
delta and delta-star systems are still 
disputed, and are open to discussion. 
From the point of view of first cost, the 
delta-star is unquestionably the better. 
The question will be largely governed by 
local conditions, and no definite system 
of connections can be given to suit all 
cases. 

Whichever scheme of connections is 
decided upon, it will be always found 
advisable to keep to that scheme through- 
out the system; otherwise complications 
might result. This is particularly ap- 
plicable on some of the larger systems 
of 100 megawatts and over, where net- 
works of high-voltage transmission lines 
and substations are numerous. 

Larger power transformers operating 
high-voltage transmission lines should 
be protected against excessive currents, 
and also against excessive voltage above 
normal. Some protective apparatus or 
device should be used, even if it is only 
an overload device. Protection should be 
given against external and internal 
short-circuits, such that the transformer 
will be disconnected in case of an in- 
ternal short-circuit, and that section of 
the transformer system relieved from 
any external short-circuit. For exter- 
nal short-circuits the external reactance 
is being favorably considered in limit- 
ing the flow of current. To get absolute 
protection of a system of transformers 
from internal and external causes is dif- 
ficult, and in some cases impossible. `“ 

The more we centralize electric power 
systems the more we shall require the 
three-phase. two-phase method of gjs- 
tribution, which will come about through 
the transformation from three-phase 
high-voltage transmission. 

It is well recognized that any combi- 
nation of the two-transformer method 
requiring a change from three-phase to 
two-phase, or from two-phase to three- 
phase, is made at the expense of regula- 
tion, as well as involving a loss in effi- 
ciency. If the connection is used to step 
up from two to three-phase, similar con- 
nections should be arranged for stepping 
down at the receiving end; in this way 
the possibility-of cross currents or asym- 
metry will be avoided. 

Continuity of service is now one of 
the main factors to be aimed at, aud the 
three-transformer method shown in the 
diagram is in some respects superior to 
the two-transformer method. If one 
of the transformers in the three-trans- 
former system should become damaged, 
making it inoperative. the two remaining 
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transformers may be, in a very short space 
of time, temporarily connected in open 
delta and service continued until the other 
is repaired, thus avoiding the necessity 
of carrying a spare transformer in stock. 
And if a transformer is kept in stock, its 
kilowatt rating need only be approxi- 
mately sixty-seven per cent as great as 
that of aspare transformer for the two- 
transformer system. This system was 
only apphed to practical city distribu- 
tion a short time ago, and it is surpris- 
ing what great strides have been made. 
It also claims the advantage of supply- 
ing both three-phase and two-phase cur- 
rents to a secondary distribution of four 
wires, this being a special advantage in 
cities where there already exist two or 
more electric power companies operat- 
ing both two and three-phase systems, 


“T” CONNECTION OF THREE TRANS- 
FORMERS. 


as no transformers are required for con- 
necting either a three-phase or a two- 
phase motor. From the point of view 
of reliability of operation the three- 
transformer system has far greater ad- 
vantages than the two-transformer sys- 
tem. 

It is feared by some transmission en- 
gineers that the high-voltage transform- 
er will again become the limiting fea- 
ture of high-voltage transmission be- 
eause of the internal effect due to cor- 
ona. This effect so far has not been very 
noticeable, but as line voltages are in- 
ereased above present-day practice (110,- 
000 volts) certain effects due to this dis- 
charge may arise which may radically 
change the present methods of design in 
high-voltage transformers. | Whenever 
possible, transmission engineers recom- 
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mend switching-in first the transformers 
at the far end of the line and afterwards 
the transformers at the generating end. 
With the large systems now being op- 
erated, consisting of 100 to 150 mega- 
watts in generator and transformer ca- 
pacity, and hundreds of miles of trans- 
mission lines supplying thousands of 
customers of all classes, maintenance of 
a very high degree of reliability is the 
principal problem of the engineer. The 
question now before us is that of limit- 
ing the amount of energy which can flow 
into a fault or short-circuit, and the 
only real practical solution applied so 
far is the use of reactance, which is the 


enemy to voltage regulation. 
—_—__—_~---@ 


Loss in Coal Due to Storage. 

In a recent article in a chemical jour- 
nal A. Bement, of Chicago, gives the 
results of experiments to ascertain the 
losses in Illinois coal incurred by stor- 
age both exposed and submerged. In 
these experiments it was endeavored 
to find the change in heating power, 
change in weight, and tendency to dis- 
integrate by slacking. 

Springfield coal showed a loss in 
heating power of 0.93 per cent and 
loss in weight of 1.15 per cent; central- 
seam coal showed 1.85 per cent loss in 
heating power and 2.29 per cent loss 
in weight; southern-seam coal showed 
0.38 per cent loss in heat-value and 
0.11 per cent gain in weight. Southern- 
seam coal retained 87.84 per cent in 
lump form, Springfield coal 35.49 per 
cent, and central-seam coal 18.36 per 
cent. Stored under water, central 
seam lost 0.44 per cent in heat value 
and 0.35 per cent in weight; southern- 
seam coal gained 0.02 per cent in heat 
value and lost 0.81 per cent in weight. 


All tests were for a period of one year. 
——_~>-e————_——_ 


Increased Use of Fuel Oils. 

The use of fuel oils is steadily in- 
creasing. Railroads consumed 24,586,- 
108 barrels in 1910, against 19,939,394 
barrels in 1909. The advantages of 
oil over coal have been clearly recog- 
nized by the United States Navy, and 
in new construction fuel-oil burners are 
being more and more extensively used. 

| Ses 

United States Leads in Oil. 

The United States is now by far the 
greatest oil-producing country ; in fact, 
it produces more than all the rest of 
the world together. In 1910 the wells 
of this country vielded nearly 64 per 
cent of the total production. 


| 
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Less Shrinkage of Meats When Cooked 
by Electricity. 
Commenting on the demonstrations 
which were given at the recent Lon- 
don Electrical Exhibition in electric 
cooking several times daily by repre- 
sentative firms, a consular report states 
that in view of the fact that electricity 
for this purpose and for heating can 
now be obtained at a low cost, the in- 
creased interest taken in and the 
greater activity among makers in ad- 
vertising the advantages of this method 
of cooking can be more readily under- 
stood. In the case of one system, which 
consisted of a series of hot plates on 
flexible armored wire, it was claimed 
that there was a saving of $90 on a 
yearly expenditure of $415 under the 
old style. In addition to the economy 
in coal, there was a remarkable sav- 
ing effected in the shrinkage of meats, 
as evidenced by the following table: 
Weight Type 


Meats Weight when of Loss 
cooked oven 
Ib. oz. Ib. 02. lb. oz. 
Leg of mutton.. 8 8 5 18 Coal ..... 2 11 
DO sore ceresiss 8 4 6 0OGas...... 4 
DO witaeeinssy 7 12 Electricity 1 4 
Shoulder mutton 6 13 5 al eee ere 
PE ac & 0 Electricity 10 
mopece of beef 5 4 8 oal 
o 


wetove 


eda wees chee 4 0 3 8 Electricity 8 
There were several model kitchens 
shown in operation, and rivalry in this 
direction appears to be growing very 
keen. ` 

Among the newest applications of 
electricity to cooking and heating is 
the quartzalite system. In this appli- 
ance the heating element consists of 
spiral wires of special alloy, inclosed in 
a quartz tube. When heated, the quartz 
becomes transparent and can not be 
melted except by an electric furnace. 
When the current is switched on, the 
wires are raised in temperature to a 
bright red heat, and as the tubes do 
not wear out the cost of maintenance 
is low, the wire spirals only needing 
renewal at long intervals. 

—_~»--»—____. 

Warren to Have Slogan Sign. 

Warren, Ohio, where are located a 
number of big electrical concerns, is to 
have a slogan sign 60 by 40 feet in 
size. The Trumbull Public Service 
Company. a new Doherty property, is 
to erect the sign and supply the cur- 
rent. 

The Board of Trade of Warren has 
offered a gold medal to the person sub- 
mitting the best motto for the city. 
This motto is to be displaved on the 
sign. 


Ornamental Street-Lighting Negotia- 
tions in Rochester. 

The Rochester (N. Y.) Chamber of 
Commerce is at the present time con- 
sidering the subject of ornamental 
street lighting for Main Street, the 
principal business thoroughfare of the 
city. Several plans have been pro- 
posed, those receiving the greatest at- 
tention being tungsten posts and mag- 
netite ares. Although no official deci- 
sion has as yet been made it is thought 
that the system employing magnetite 
arcs will be adopted. 

A tentative design for the magnetite 


PROPOSED “CONVERTED” POST FOR 
ROCHESTER, 


post has been made and is reproduced 
herewith. It will be seen that it is the 
intention to convert the present trolley 
poles into ornamental poles by the ad- 
dition of a suitable bracket. The post 
is designed round with a square con- 
nection at the point where the arms ex- 
tend. This square feature makes it pos- 
sible to have two other arms extend at 
the intersection of streets where four 
lights are desired. The post is 20.5 feet 
in height at the point where the trol- 
ley support connects and 17.5 feet at a 
point about the center of the lamp. 
The Rochester Railway & Light Com- 
pany, being asked to report on the cost 
of the various systems proposed, sub- 


mitted to the Chamber of Commerce the 
following: 


MAIN STREET LIGHTING, 
Present Magnetite Tungsten 
Ar Ar 


l C8 C8 Posts 
Number §........... 132,* 214,¢ 237. 
Average distance 

apart, poles...... 161. 100. 45. 
Cost per lamp or 

post osc hoes sede 62.96 85.78 90.00 
Relative Iluminat- 


ing Value per Arc 
& Tungsten Post 


(approx.) ....... 1. 6.5 1.6 
Relative effective 

iNumination on 

street (approx.).. 1. 9. 1.6 
Annual cost— 

Total ....... TS $8.310.00 $18.560.00 $21.330.00 

Per running foot 1.56 3.50 4.00 

Per ft. frontage.. .93 2.07 2.38 


*As arranged without Tungsten posts now in- 
stalled. 


The report covers the lighting of 
Main Street from Caledonia Avenue to 
Scio Street, a distance of 5,325 lineal 
feet, or 8,968 feet frontage of property, 
exclusive of streets and alleys. 

——__—_~--@—___—. 
Attractive Holiday Literature at Low 
Cost. 

The General Electric Company has 
prepared two very attractive pieces of 
literature—a booklet and post card— 
Gesigned to assist central stations in 
the sale of Edison miniature decorative 
lamps and Edison outfits during the 
holiday season. 

This literature, printed in the natu- 
ral colors of the lamps, presents an at- 
tractive appearance and should serve 
as a first-class opener in introducing 
Christmas-tree lamps and outfits. It is 
supplied with the imprint of the cen- 
tral station. A small charge is made. 

} -eee 
Electrically Heated Bakers’ Ovens 

Loaned by Central Station. 

According to the Elektrotechnische 
Zeitschrift, the municipal electricity 
works of Vienna, Austria, has offered 
to place electrically heated ovens at the 
disposal of members of the Bakers’ 
Association of that city free of charge, 
and to guarantee that their use will 
not entail any increase in the working 
costs. The experiment is being made 
to demonstrate the advantages of elec- 
tric heating for this purpose, foremost 
among which are cleanliness, evenness 
and certainty of taking, ete. 

_ Oro 
Washington Company Co-operates with 
Merchants. 

The Washington Railway & Electric 
Company, of Washington, D. C.. has 
agreed to co-operate with the Retail 
Merchants’ Association in stimulating 
early Christmas shopping by carrying 
card signs on the front of its cars, bear- 


ing the words, ‘‘Christmas Shopping— 
Do it now.” 


December 9, 1911 


Status of the Electric-Sign Business 
in Rochester. 

That the merchants of Rochester are 
realizing the advertising afforded by the 
electric sign is indicated by the large 
number of installations and by the ex- 
ceptionally high character of the signs. 
An unofficial count made by L. W. Lay- 
man, manager of the sign department 
for the Rochester Railway & Light Com- 
pany, on October 26, showed a total of 
246 sign installations, using 34,217 in- 
candescent lamps and_ representing a 
connected load of 676,550 watts. This 
number has now been considerably in- 


i> 
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New Rates Proposed for Birmingham. 
In compliance with a city ordinance 
proposed to reduce the prices of elec- 
tricity both to the city and general 
consumers, the Birmingham Railway, 
Light & Power Company, Birmingham, 
Ala., has published the following 
schedule of rates which if accepted 
will become effective April 1, 1912: 
For street lighting the city will pay 
the company monthly at the rate of 
$5.21 per month for each are light in- 
stulled, maintained and illuminated, as 
agreed by the company, being at the 
rate of $62.50 per annum, and $2 per 


MAIN STREET, ROCHESTER, AT NIGHT. 


creased as the company reports remark- 
able progress in the number of installa- 
tions made since the above date. The 
accompanying illustration shows a few 
of the signs installed on Main Street. 

All recent signs and many older ones 
are equipped with Mazda lamps. 

: ———__s--o__——_- 

The Northern California Power Com- 
pany, to encourage the use of electric 
energy in the Sacramento Valley, Cal., 
has issued a cireular letter, through its 
president, H. H. Noble, to all dealers in 
electric vehicles, offering to supply free 
power until 1913 for all electric auto- 


mobiles owned and operated in that. . 


territory. 


month for each series tungsten lamp 
installed, maintained and illuminated, 
as agreed by the company, being at the 
rate of $24 per annum. The present 
rate for ares is $70 per annum and for 
sixty-candlepower series tungstens, $28 
per annum. 

The schedule of rates for residence 
lighting is as follows: 

Ten cents per kilowatt-hour for all 
electricity supphed to regular custom- 
ers in every month up to and includ- 
ing a consumption equal to thirty 
hours’ use of the consumers’ connected 
load in such month; and seven cents 
per kilowatt-hour for all electricity 
supplied in any one month in excess of 


1187 


such consumption, the minimum 
monthly bill for each installation to be 
$1.10. Bills will be rendered monthly 
(except in cases otherwise provided by 
special contract) and a discount of five 
per cent will be allowed on that por- 
tion of the bill equal to a consumption 
of the first thirty hours’ use of the 
connected load, or on the minimum 
monthly bill, as the case may be, if the 
bill is paid on or before ten days after 
it is rendered. The following addi- 
tional discounts will be allowed on the 
monthly consumption in excess of the 
first thirty hours’ use of the connected 
load: 

From 0 to 26 K. 


pub 
© 


per cent. 
15 per cent. 
, 20 per cent. 


From 250 to 400 K » 25 per cent. 

per cent. 
From 65600 to 1000 K » 35 per cent. 
From 1000 to 1500 K , 37% per cent. 
From 1500 to 2000 K 40 per cent. 


SU tt 
S 


42% per cent. 
From 2500 to 3000 K. .„ 45 per cent. 
From 3000 to 3500 K. ; , 47% per cent. 
Amounts over 3500 K. W. H., 50 per cent. 
The present lighting rate in Bir- 

mingham is twelve cents per kilowatt- 

hour with a minimum monthly charge 


of $1.25. 


a 
adddedadada 


fee 


—_—_+-—___— 
Residence-Business Committee of the 
Commercial Section N. E. L. A. 
Meets, 

A meeting of the Residence-Business 
Committee of the Commercial Section, 
National Electric Light Association, 
was held on November 27, at the office 
of the chairman, to organize and dis- 
cuss plans for the year’s work. Those 
composing the committee are J. F, 
Becker of New York city, chairman; 
N. H. Boynton of Cleveland, secretary ; 
S. M. Kennedy of Los Angeles, Cal., 
G. B. Griffin of East Pittsburg, Pa., 
F. H. Gale of Schenectady, N. Y., E. A. 
Norman of New York city, G. C. Os- 
borne of Harrison, N. J., and F. D. 
Pembleton of Newark, N. J. 

` —_————_s--o——___—_ 
Objectionable Sign Ordinance in Al- 

toona Repealed. 

The ordinance in Altoona, Pa., pro- 
hibiting the erection of signs over the 
sidewalk has been repeale’ ord in its 
“lace is a new ordinance which makes 
possible a great ‘‘ White Way”’ in that 
city. 

The merchants are hurrying to put 
up signs, and it is estimated that a 
hundred and fifty new electric signs 
will be installed in Altoona before 
Christmas. 

The Penn Central Light & Power 
Company reports excellent sign busi- 
ness as a result of this move. 


—_—- = 
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THE ARTIFICIAL LIGHTING OF 
HOSPITALS.: 


BY JOHN DARCH. 


No one who has had any insight what- 
ever into the work of modern hospitals 
could do otherwise than feel the great- 
est admiration for the splendid service 
and effective equipment that character- 
ize those institutions; and yet it must 
be said that, models of elegance and hy- 
gienic forethought as they are, their ex- 
cellence is usually marred by the en- 
grafting thereon of systems of artifi- 
cial lighting that would justify a rep- 
etition of Miss Nightingale’s trenchant 
observation that ‘‘the very first require- 
ment in a hospital is that it should do 
the sick no harm.’’ 

In visiting the principal London and 
other hospitals I have been keenly struck 
with the universal want of discrimina- 
tion in lighting; there is a kind of trade 
orthodoxy which cherishes certain. forms 
and fittings, and decrees their use often 
in defiance of common sense. Take, for 
example, the ubiquitous plain ten-inch 
opal-shade pendant that does duty with 
equal impertinency in ward, kitchen, 
operating theater, corridor, and consult- 
ing room. It would be difficult to find 
a more irrational, inefficient, and inde- 
fensible fitting for most of the purposes 
to which it is applied, while it can hard- 
ly lay claim to be a thing of beauty. 
The shade affords no protection to the 
eyes of patients or nurses against the 
sting of the glowing filament, and from 
the fact that thousands of cardboard 
‘“‘eyve-sereens’’ have been sold to patch 
up this so-called “shade’’ for the nec- 
essary protection of the eyes of the 
healthy and vigorous in office and shop, 
it must be obvious that it is unsuited to 
a hospital. Again, the shade darkens 
the ceiling, and, by preventing reflection 

from its large white surface, practically 
darkens the room. | 

Another token of orthodoxy is the 
swan-neck bracket. whieh, with its pop- 
ular form of “shade’’ that shades noth- 
ing, and its bare light, has been de- 
seribed as ‘‘nothing less than an instru- 


1 Abstract of a paper read at the Congress of 
the Royal Sahitary Institute, Belfast. Ireland. 


Electric Lighting , 
Illuminating Engineering 


ment of torture.’ In some hospital 
wards the brackets have been mercifully 
placed lower and closer to the walls. 
Much more might be said to show the 
need of reform. | 

It is not so much a question of gas 
versus electricity or any other illumi- 
nant as that of the art of illumination 
which regulates the arrangement of the 
lighting units after they are brought in- 
to the room. I do not propose, therefore, 
to enter into a comparison of the merits 
of the various lighting media, although 
some plain statements from one unbiased 
by any of the conflicting commercial 
interests might prove useful. I will 
only say that whether electricity, coal 
gas, acetylene, petrol-air gas, or even 
oil lamps be employed, it should be pos- 
sible to successfully illuminate every de- 
partment of a hospital with either. 

Light (and in that term radiation 
both visible and invisible must be in- 
cluded), like any other form of energy, 
may become an agent of destruction or 
a minister of health and blessing pre- 
eisely in accordance with the wisdom 
shown in its application. It is the duty 
of the professional adviser, be he archi- 


tect or engincer, to understand all that 


pertains thereto before he can pretend to 
satisfactorily invest his buildings with 
the instruments of such a force. 

There-are to be avoided, on the one 
hand, the evils of glare, and particu- 
larly that which, in a ward patient, 
would enter the lower part of the eye; 
the evils of excessive brilliancy, of vio- 
lent contrasts of light and shade, and of 
the injurious and troublesome rays of 
heat and actinism; there is also to be 
avoided the risk of eye strain conse- 
quent upon insufficient light or upon the 
effort to see in the face of misplaced 
lights. On the other hand, there is to 
be sought the comfort of a soft and well 
diffused light so arranged that vision 
may be both easy and pleasant, which 
after all, is the proper object of light- 
ing. 

The value of illumination depends not 
on the amount of light that is shed 
throughout a room, but on that which 
is reflected from visible objects. An es- 
sential part, therefore. of any scheme 
of illumination is the eoloring of walls 
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and 


and ceilings, the strength of which must 
be properly balanced with the amount 
of light available. Dark colors eat up 
the light, and are, therefore, wasteful. 
White ceilings, cornices and friezes not 
glossy, with pale tinted walls and slight- 
ly darker dados, will best serye the hos- 
pital and its inmates. 

Let us proceed to consider some prac- 
tical methods of dealing with the sub- 
ject. 

The Hospital Ward.—The average 
ward unit—of, say, twenty beds—should 
be provided with two kinds of illumi- 
nation (1) general, and (2) local. 

1. The general lighting need be no 
more than enough to see clearly about 
the room, say, 0.5 foot-candle. 

No sources of light, nor any illuminat- 
ed surfaces exceeding 0.1 candlepower 
per square inch (14 candlepower per 
square foot) should be exposed to the 
patients’ or nurses’ eyes; whereas the 
intrinsic brilliancy of the 
jas, mantie averages 


Electric carbon filament 400 “ 
Electric metallic filament 1,000 “ 


30 c.p. per squ. inch. 


Direct illumination, therefore, useful 
enough in the lofty out-patients’ hall or 
elsewhere, is quite unsuited to a hos- 
pital ward. 

Direct lighting lamps may, however, 
be used if provided with proper shades, 
but everything depends upon that word 
‘‘proper.’’ Glass shades and all trans- 
parencies are inadmissible, nor should 
any partial translucency exceed the 
above named limit of brightness, while 
any shade that is used should effectually 
screen the eyes without materially dark- 
ening the room. If bracket lights are 
used for general lighting, a half-circle 
shade should be used so as to iluminate 
the wall. The practical result of all 
this is a soft all-over illumination which 
is. very pleasing. 

High-placed ceiling lights will prove 
equally successful with a carefully cal- 
culated shading. 

Indirect lighting by means of the in: 
verted electric arc is deservedly gaining 
favor, but although it would serve well 
in many parts of a hospital, I could not 
recommend it for the ward, as the ceil- 
ing would be too dazzling for those who 
have to lie on their backs. 
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A happy effect may, however, be ob- 
tained from indirect lighting with tung- 
sten or other metallic-filament lamps 
placed inside a shallow metal bowl, 
white on the inside. To obtain the best 
effect they should be hung as low as 
convenient, nor should the lamp be set 
too low in the bowl. 

Excepting in the winter, artificial 
lighting is little needed in the ward, for 
hospital economy favors very early 
hours, but some sort of subdued lighting 
is necessary during the night watch all 
the year rourd. With gas or acetylene 
a small burner, shaded, on a by-pass 
would do. In electric lighting, several 
expedients have been adopted, but a 
two-candlepower shaded lamp is the 
most economical. An excellent arrange- 
ment is indirect lighting from an eight- 
candlepower lamp in a small bowl. This 
is employed, for night purposes only, at 
Tooting Bec Asylum. 

2. The nurses’ tables should each have 
a well shaded lamp, that is adjustable 
in height, so that any desired intensity 
may be obtained. <A comfortable illu- 
mination for reading is four foot-can- 
dles, but ten foot-candles is not too 
much for some purposes. A good form 
of shade is a deep cone of dark green 
opal, with the lamp entirely recessed. 
A more cheerful form would be one with 
a rose silk flounce with white lining, 
deep enough to hide the lamp, and for 
cleanliness the top should be of white 
opal glass, and the flounce easily re- 
movable. 

The patients’ lights are best placed 
one at the head of each bed, hidden in 
a dark-green opal shade and somewhat 
to the left, so as not to radiate heat on 
the patient’s head, and to avoid gloss 
in reading. An illumination of four 
foot-candles should be available. This 
lamp will be useful for examination, and 
should illuminate the patient’s chart. 
Near this there should be a plug for a 
hand or stand lamp. 

If gas is the lighting medium, a ‘‘bi- 
jou’’ inverted mantle similarly shaded 
would be suitable for both patients and 
nurses. If acetylene, a small flame 
burner. 

Steadiness is an essential condition of 
good sanitary illumination, for fluctua- 
tion and flicker are not only very dis- 
turbing, but may cause a permanent 
injury. This trouble may arise (a) 
from the glow lamp when used on an 
alternating current whose frequencies 
are below, say, thirty-five per second; 
(b) from an are lamp when the light 
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varies in intensity and color, due to un- 
suitable or impure carbons, or when it 
‘‘pumps,’’ due to defective feed mech- 
anism; (c) from the gas mantle, due to 
an ill-regulated air supply, accumulated 
condensation in pipes or the wind from 
the open windows of the ward; and (d) 
from all flame burners by the two last 
mentioned causes. 

Gloss is frequently as troublesome as 
bare lights, and yet the majority of hos- 
pital wards have shiny ceilings. There 
should he no difficulty in getting a dif- 
fusive or dead surface as sanitary as 
that of the objectionable glossy one. 

The Operating Theater.—The operat- 
ing room or theater needs good artifi- 
cial light, and plenty of it, for there is 
a large proportion of surgical work done 
after dark. It should have a separate 
general illumination with screened 
lamps over the sinks and sterilizers. The 
ceilings and walls should be completely 
reflective, and are best lined with close- 
jointed white glazed tiles or opalite, with 
a little relief in the form of a pale 
green or gray dado. 

The illumination of the operating ta- 
ble is, of course, the leading considera- 
tion. The light should approximate to 
the color, the perfect diffusion and the 
high intensity of broad daylight; both 
the nuisance of overhead heat and the 
septic risks of dust collection should be 
avoided, and the fittings and glass em- 
ployed should be plain, smooth and eas- 
ily cleansable. 

It is important that the lights should 
not all be clustered together, forming 
deep and troublesome shadows, nor be 
situated directly over the table to worry 
the surgeon with the shadows of his own 
head and hands, or that would necessi- 
tate the frequent shifting of the table. 
Yet these are the arrangements most 
commonly met with. 

Every hospital has its own pattern of 
operating light (scarcely two are alike), 
while many of them are very curiously 
contrived. The following may be taken 
as typical of the more usual arrange- 
ments: 

1. One or more plain shade pendants 
of the common type, sometimes with a 
dust-raising counterweight and pulley. 

2. A cluster of from two to twenty 
glow lamps under a large opal shade. 

3. Rectangular trough four feet long 
with opal sides, full of lamps, and some- 
times with a sheet of opal glass under- 
neath; this gives an excellent light, but 
the heat is intolerable. 

4. A four or six-light electrolier, each 
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arm with a separate lamp and opal or 
aluminum bell shades. 

Either of the foregoing may depend 
from the ceiling or from the end of long 
swing brackets. Glow lamps should have 
metallic filaments; tungsten is said to 
give the whitest light. Gas burners are 
sometimes attached. 

At Charing Cross the drawback of 
concentration is well met by distribut- 
ing the light over the long arms of four 
brackets and round the gallery front. 

The London Hospital and that at 
Ryde are fitted with Marshall's operat- 
ing light, consisting of a fixed central 
100-eandlepower lamp under an opal 
reflector, with four hinged arms, each 
with a 60-candlepower Nernst lamp in a 
condenser tube projecting the light to 
any desired spot. 

Electrice are lamps are employed in 
some Continental operating theaters. 

Direct lighting with ordinary arc 
lamps is out of the question on account 
of the unavoidable shadows; excepting, 
perhaps, for general lighting. But 
where there is a large skylight a splen- 
did direct illumination may be obtained 
from white flame-are lamps, which have 
a remarkably high efficiency, and throw 
most of their light downwards. Four 
of these may be suspended over, but not 
too close to the ceiling light, which 
should be of clear fluted glass to spread 
the light. They may be fixed, or may 
move on rollers worked by cords in the 
room. Questions of dust and the intru- 
sion of lamp trimmers are thus elimi- 
nated. | 

Indirect are lighting, particularly 
where there is no skylight, is eminently 
suitable. Four ten-ampere open ares, 
properly placed and reflecting directly 
against a white ceiling, would give a 
brilliant illumination, with all the ad- 
vantages of daylight. 

Professor Siedentopf has invented an 
ingenious arrangement for lighting the 
operating table by means of isolated 
beams of light, which are not only ample 
but entirely eliminate the dust ques- 
tion. 

There are two forms of it: 

(1) The single, in which a twenty- 
ampere projector, or search light, is 
placed outside the theater, and about 
seven feet six inches high, from which a 
parallel beam of light is directed 
through a hole to a small mirror, thence 
to the table, or through a second mirror 
to the table. This beam is controlled by 
an iris diaphragm and smoked glass. 
It is best suited to the gynecological and 
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throat theaters. It is necessary to have 
good general lighting. 

(2) The compound form is more sat- 
isfactory. A projector lamp as before, 
but of twenty-five to thirty amperes, 
directs the light through an aperture to 
a thin metal disk, on which are placed 
small distributing mirrors which divide 
the main beam into a number of small- 
er ones, and which are separately pro- 
jected to receiving mirrors placed 
around the room. These mirrors re- 
unite the light on the table in a many- 
sided form, free from shadows. 

Electric fuse wires have ‘a knack of 
‘“going’’ at most inopportune moments, 
while a breakdown on the part of a 
supply company is not unknown. It 
is, therefore, essential to have a reserve 
for such an emergency. The fusing trou- 
ble is more common on branch circuits ; 
one excellent precaution, therefore, will 
be found in wiring glow-lamp fittings 
from two separate main branches, either 
of which failing, enough light may be 
left to work by. 

To provide against failures on the 
main there are two methods: 

(1) A gas lamp with an inverted 
mantle, as at the West London Hos- 
pital, which should be lit during opera- 
tions. 

(2) An electric accumulator, from 
which a small emergency lamp should 
be kept alight during operations, and 
in connection with which it should be 
possible to immediately switch on suffi- 
cient light from the accumulator to com- 
plete an operation. Separate lamps 
would be required for this purpose un- 
less it would be convenient to have the 
voltage of the accumulator equal to that 
of the circuit. 

Some hospitals keep oil lamps ready 
at hand. 

Hand and stand electric lamps of a 
variety of patterns are to be found in 
every operating theater. 

The Dispensary is usually the worst 
served of any department. It is, in 
London, frequently to be found in the 
Lusement or in some other part of ine 
building lacking daylight, while the ar- 
tificial illumination is commonly so in- 
adequate that it sometimes becomes a 
difficulty and a worry to read the pre- 
scriptions. Many of the bottles abide 
in gloom, while the poison cupboard, 
which with its small bottles needs a 
particularly good light, often fares no 
better. Happily, the busy dispenser ac- 
quires habits of caution, and mistakes 

are rare. but when a dispensary has +9 


make up from anything to 500 bottles 
cf medicine daily, it is surely worth 
the cost of better lighting to minimize 
the risk, to say nothing of avoiding in- 
jury to the eyes of the dispenser. 

A properly shaded light yielding 

four or five foot-candles is required to 
each man on the dispensing benches. 
The shelves should be illuminated with 
screened lights to facilitate visual acuity ; 
in fact, no bare lights should be visible. 
Undoubtedly, the inverted are lamp 
with a white ceiling would afford the 
best illumination, while the operating 
cost of it should compare favorably 
with that of glow lamps. 
_ Where is the dispensary or laboratoy 
that provides facilities for reading the 
graduated measuring glasses? Nothing 
is more productive of eye strain than 
the effort to decipher any kind of grad- 
uated seale, but with the faint lines of 
a glass measure in the twilight of the 
vverage dispensary held up to a pateh- 
work background of bottles the strain 
is increased. It would save time and 
afford comfort if small white sereens 
were fitted up, one in front of each man, 
adjusted to catch the chief incident rays 
from a skylight or window at such an 
angle that they are reflected towards 
the dispenser. The same screen could be 
used under an artificial light or in a 
permanently dark situation, or there 
should be an illuminated panel of either 
reflected or transmitted light. 

The commercial mind has realized 
that the health of the worker is the 
wealth of the employer, and that the 
extra cost of better illumination is re- 
paid a hundredfold jn time saved and 
better work produced. 

I have dealt only with the three char- 
acteristic departments of hospital serv- 
ice, and regret that space has failed me 
to treat of such equally needy subjects 
as the proper illumination of sight-test- 
ing types, the lighting of the consult- 
ing room, the out-patients’ departments, 
the corridors, staircases, and general 
service rooms, but I trust that sufficient 
has been said to demonstrate the need 


for reform and the direction it should 
take. 


i E—- 


The Southern Pacifie Railroad Com- 
pany is installing automatic electrie- 
lighting devices in all its tunnels to 
reduce the number of accidents. The 
lights operate when the train is within 
about 100 feet of the tunnel, warning 


pedestrians and affording light for the 
engineer. 
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Nearly 10,000 Members in National 
Electric Light Association. 

At the present moment the records of 
the National Electric Light Association 
show an actual membership of very 
nearly 10,000 members. As of Novem- 
ber 21, the actual list is 9,894 members, 
The membership as of that date stands 
as follows: 978 Class A; 7,706 Class B; 
41 Class C; 240 Class D; 929 Class E. 
H. H. Scott, chairman of the Member. 
ship Committee, or, as it is now known, 
the Committee on Organization of the 
Industry, has just returned from a va- 
cation trip to Europe, and, with wonted 
energy, is now lining up his associates 
for the new campaign of 1912. 

———_—__+->—__—_ 
Flaming Arcs on Main Street in Coun- 
cil Bluffs. 

The  central-station company at 
Council Bluffs, Iowa, has installed 
flaming arc lamps along Main Street 
from Sixth Avenue to Sixteenth Ave- 
nue. General satisfaction has been ex- 


pressed at the change from the old are 
lamps. 
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Ornamental Street Lighting in 
Haverhill. 

A strong movement is under way by 
the business men of Haverhill, Mass., 
to put in an ornamental street-lighting 
installation along some of the principal 
business streets. Four sixty-watt tung- 
sten lamps are to be placed on brackets 
on each of the ninety trolley poles in 
the district. The Haverhill Electric 
Company has offered to put in and 
operate the installation for $70 per 
pole per year under a two-year con- 
tract. 
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Trade-Marks in Argentine Republic. 

Under the existing law in Argentine 
Republic it has been customary for 
local importers to register the trade- 
mark used by foreign manufacturers 
of goods so that when these manufac- 
turers attempt to introduce their prod- 
ucts into that country they are unable 
to make use of the trade-mark without 
first paying for permission from the 
legal proprictor thereof. 

A recent court decision in that coun- 
try, however, makes it possible for the 
originators of said trade-marks to se- 
cure official recognition of their right 
to the use of the same by proof of pri- 
ority, and it is thus made possible for 
manufacturers to export their goods to 
these countries and sell them under es- 
tablished trade-marks without submit- 
ting to blackmail. 
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RATIONAL TELEPHONE RATES—I. 


BY FRANK F. FOWLE. 


At this time the subject of telephone 
rates is attracting an Increasing amount 
of attention, largely because of the 
rapid spread of the theory of govern- 
ment regulation of public-utility rates. 
The last decade has witnessed a rapid 
reversion from obsolete to modern 
theories in rate making. Fundament- 
ally this change in public sentiment 
comprises au abandonment of the value- 
of-service theory in favor of the cost- 
of-service theory. The latter carried to 
its logical conclusions forbids discrim- 
ination in any form, not only between 
different classes of consumers, but as 
well between different consumers in 
any one class. An adequate degree of 
publicity in the corporate affairs of 
public-service companies is a further 
measure which seems to have the bene- 
fits of increasing public enlightenment 
on the nature of public-utility enter- 
prises and bringing the companies into 
much more harmonious relations with 
their consumers and the public at large. 
Suffice it to say that the modern theory 
or rezulation, as applied to central-sta- 
tion, gas, water and telephone com- 
panies, is now seldom resisted by the 
companies themselves when applied 
with fairness and intelligence. Proper 
regulation recognizes that privileges 
and obligations are mutual to both par- 
ties at interest, and that on behalf of 
the companies a restriction of profits to 
a reasonable amount should be com- 
pensated by safeguards to insure a re- 
turn of no less than a reasonable amount. 
under economical management. 

Rate making as an art is much fur- 
ther advanced in the case of central- 
station service than in telephone serv- 
ice. A variety of reasons may be as- 
signed to explain this situation, promi- 
nent among which are the wide diver- 
sity in competition and control of cen- 
tral-station companies and the peculiar 
commercial conditions which have sur- 
rounded the telephone industry from 
the start. Central-station problems 
have been widely and freely discussed 
by the engineering profession, and in 
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consequence have received much at- 
tention. The same freedom of discus- 
sion has not taken place in relation 
to telephone practice, and the art has 
undoubtedly suffered in some respects 
as a consequence. Particularly in the 
matter of scientific rate making, on a 
cost-of-service basis, the telephone com- 
panies as a whole are lagging some- 
what with reference to their contem- 
poraries in public service. 

The problem of telephone rate mak- 
ing has been approached therefore with 
an unusual degree of caution by rate- 
making bodies and their advisers. 
Strong outside influences toward a 
scientific study of such rates have been 
notably lacking until quite recently. 
And in many instances those who have 
undertaken such studies have not had 
the advantage of thoroughly under- 
standing the fundamental principles 
now well established in making cen- 
tral-station rates. The field 1s yet com- 
paratively new and therefore of much 
interest. A review of the situation up 
to this time and some proposals for a 
more rational rate basis do not seem 
therefore to be out of order. 

Flat rates now undoubtedly persist 
to a greater extent in telephone serv- 
ice than in public service of any other 
kind. The reason is not far to seek. 
Such rates were employed at the outset 
in public service of almost every kind 
and in telephone service in particular, 
The value-of-service theory then dom- 
inated all rate making. The early in. 
troduction of different flat rates for dif- 
ferent classes of telephone service was 
quite in line with that theory and had 
for its object the stimulation of tele- 
phone use and development. The mat- 
ter of discrimination received little at- 
tention at that time and if recognized 
at all was regarded as wholly justifiable 
when it increased the business without 
impairing the rate of profit as a whole. 
The conditions which arose later to 
modify the rate theories then held were 
somewhat dissimilar, in the case of tele- 
phone service, from those that caused 
the abandonment of flat rates for elec- 
tric lighting and motor service. 

Flat rates for telephone service were 
apparently suecessful from an operat- 


1191 


ing standpoint before the development 
entered its period of remarkable 
growth, prior to about 1895. The com- 
panies prospered financially, for the 
most part, and there was no seeming 
obstacle to future expansion or success. 
But the growth of individual exchanges 
to considerable proportions, a phase of 
development which arrived soon after 
the date just mentioned, brought promi- 
nently to the front a condition not fore- 
seen and one which commenced to af- 
fect the quality of service in a serious 
way. The well known fact that flat 
rates do not in any way restrict the 
needless use of the service, or prevent 


- waste, was then receiving some recog- 


nition, but it was found that in tele- 
phone service the evils of this character 
were present in double degree, or com- 
pounded, so to speak. Not only did 
individual subscribers sometimes use 
their lines to excess, but at the same 
time they made it impossible for others 
wishing to call them to obtain connec- 
tion. The proportion. of calls not com- 
pleted because of busy lines was found 
to be increasing, and with it a large 
waste of operating labor that otherwise 
would have been saved. 

Thus ‘it was clearly developed that ` 
the quality of telephone service was af- 
fected by factors beyond the company’s 
control under a flat-rate system. The 
harmful effects of individual waste or 
abuse were not confined, as in the case 
of central-station service, to the direct 
or immediate burden on the company, 
but were multiplied; not only did they 
affect the service of others, but they 
imposed thereby a further burden on 
the company. Obviously there was 
need of a rate system which would 
check the tendency to excessive and 
unnecessary use of subscribers’ lines. 
The net result was the development of 
the measured-rate system, basing the 
charge on the quantity of service or 
number of outgoing messages, with a 
minimum charge or guarantee. 

It would be improper to pass over 
another influence of great importance 
which stimulated the proposal for meas- 
ured rates. Any system of flat rates 
must be based as a whole on average 
use, or on class averages, if marle as 
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nearly equitable as such a principle 
permits. Considering that class which 
bears the lowest rate, the average 
(flat) charge is too high for some con- 
sumers and too low for others, in view 
of their needs. Obviously a flat charge 
eannot fit all conditions equitably and 
must, of necessity, suppress much busi- 
ness which cannot bear a rate as high 
as the average. Taking all the con- 
sumers of a public-service, company 
and grouping them by classes accord- 
ing to consumption or use, in descend- 
ing order, it will be true as a rule that 
each class outnumbers the one just pre- 
ceding it. That is, small users are 
greatest in point of numbers and com- 
prise a large proportion of the develop- 
ment; and their needs, as a whole, are 
more nearly characteristic of the com- 
munity than those of any other class. 
Hence it becomes essential to serve 
them to the greatest extent consistent 
with a reasonable profit. 

Quite obviously a measured or meter 
rate meets this situation more effect- 
ively than a flat rate. This is true re- 
gardless of the extent of the exchange 
area or zone, but it bears with most 
weight upon the situations in large 
cities, as contrasted with small cities 
or towns. This brings us to the ex- 
planation of a fact that is not as well 
understood as it ought to be, and one 
which has been distorted in some in- 
stances. The cost of telephone service 
rests as a whole upon three factors, 
namely, the area of the exchange zone, 
the type of construction and equipment 
and the number of subscribers. Com- 
paring with each other two exchange 
zones of unequal size, but like construc- 
tion and equal numbers of subscribers, 
it is fundamentally true that the cost 
of service will be greatest in the larger 
zone. Or otherwise stated, if any par- 
ticular exchange zone be considered, 
whose area is imagined to be expanded 
or contracted at will without disturb- 
ing any part of the plant except the 
distribution system, the rates for serv- 
ice will increase with the area of the 
zone, assuming a constant rate of 
profit. The reason for this is almost ob- 
vious. Considerably more than half 
the total investment is in the distribu- 
tion system or outside plant, and the 
average number of miles of wire per 
line or per subscriber increases with 
the zone area, so that the investment 
and maintenance charges increase cor- 
respondingly. 

A counter influence on the Increasing 
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service costs in expanding zones is ris- 
ing development, which tends to re- 
duce the costs again, on a per-line or 
per-station basis. As finally stated, the 
cost of service increases with expand- 
ing zones and decreases with rising 
density of development, under like con- 
ditions as to plant. This explains why 
rates for equal service are higher as a 
whole in cities than in towns; the ex- 
change zones in the former are much 
larger as a rule than in the latter. A 
secondary reason lies in the greater 
proportion of lines underground in the 
first case, and a third factor enters in 
the rising cost per line for central-of- 
fice equipments as the number of lines 
increases. The last element has some- 
times been overemphasized to explain 
seemingly high rates; but furthermore, 
the subdivision of the exchange zone 
into two or more central-office districts 
has an important bearing on the ques- 
tion. There is not space here to dis- 
cuss these elements elaborately, but 
enough has been advanced to clear up 
some of the more important features. 
The proposition that rates fall with ris- 
ing density of development, assuming a 
constant area of exchange zone, is 
pretty well proved by the general his- 
tory of rates in the larger cities; the 
downward tendency almost since the 
beginning is well known. 

Returning to the question of meas- 
ured versus flat rates in its relation to 
development, it should be apparent 
without more discussion that the com- 
panies operating in the largest cities 
found it imperatively necessary to 
adopt measured rates in order to reach 
the small user on a profitable basis. 
Rates of this kind are much more prey- 
alent in cities of considerable size than 
elsewhere. In the smaller cities and 
towns there has not been the economie 
pressure to abandon flat rates, so as to 
secure a large development by reaching 
small users, that has just been dwelt 
upon, It does not follow that flat rates 
are equitable or non-discriminatory in 
the smaller exchanges; there is no sat- 
isfactory defense of such rates from a 
scientific or an ethical standpoint under 
the cost-of-service theory, with one pos- 


sible exeeption. The latter concerns 


rural or farmers’ lines, where the cost 
of meter reading and monthly collec- 
tions might offset any advantages, and 
where again there is some inherent diff- 
culty in applying a measured-rate SYS- 


tem on heavily loaded party lines with- 
out center checking. 


Vol. 59—No. 24 


Flat rates are now understood to give 
rise to other evils or disadvantages; 
some of which are deduced by analogy 
from studies of central-station con- 
sumption and demand. The maximum 
collective demand for service, or the 
peak of the station load, fixes the nec- 
essary capacity of the central station 
and the distribution system, except 
when there is some means for storing 
electrical energy; many plants have no 
such means and therefore are compar- 
able in that respect with a telephone 
plant. The period of peak load in a 
telephone plant is commonly termed 
the “‘busy hour.” The load during this 
period fixes the. maximum capacity of 
various portions of the plant. For ex- 
ample, it determines the number of 
Operators’ positions at the switchboard 
and in part determines the size and 
cost of the board. Again it determines 
the number of inter-office trunks re- 
quired in a multi-office system and in 
turn fixes the cost of a considerable 
part of the distribution system. Other 
parts of the system, including land, 
buildings and various equipments in a 
central-office equipment might be men- 
tioned. 

The maximum demand per unit of 
connected load, or, in the case of tele- 
phone service, per subscriber’s line. is 
well known to be much greater under 
Hat rates than under meter or measured 
rates. The reason for this is well un- 
derstood and lies in the fact that meter 
rates tend to suppress waste and un- 
necessary use. At the same time indì- 
vidual demands are diversified to a 
much larger degree by meter rates, and 
the collective maximum deinand bears 
a lower ratio to the sum of the indi- 
vidual maxima. Any system of charg- 
ing which gives rise to these ten- 
dencies will reduce the cust of service 
as a whole. 

More specific illustrations are given 
in what follows. A subseriber who 
makes ten calls per day, for example. 
one per hour from 8 a. m. to 6 p. m. 
puts much less burden on the plant and 
on the operating force than a subseriber 
who makes ten calls in quick succes- 
sion. Again, two or more subscribers 
who make calls simultaneously produce 
a greater burden than they would i! 
their calls succeeded each other by 
some interval; and any subseriber who 
makes calls during the busy hour is å 
greater burden than one who makes his 
calls at other times. The ideal condi- 
tion is a uniform load or demand. and 
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whatever tends in that direction ob- 
viously lowers the cost of service. The 
load-factor is a measure of the gross 
fluctuation in load and a high factor is 
just as desirable in telephone service as 
in central-station service. The factor 
ordinarily obtained in telephone sys- 
tems is approximately the same, as a 
matter of fact, as that found frequently 
in central stations. A factor of forty 
per cent corresponds roughly to ten 
percent of a whole day’s traffic in the 
busy hour, and factors in that neigh- 
borhood are not uncommon. The means 
for improving load-factors in telephone 
Service are not so obvious as they are, 
for example, in a lighting system, 
where day motor loads prove so bene- 
ficial. But the subject has received 
comparatively little attention, so that 
what can be accomplished along such 
lines is almost unknown. 

Summing up the rate situation, we 
find both flat and measured rates in 
extensive use, but the latter confined in 
large part to the cities. Flat rates are 
still advocated and defended in many 
instances, and the consensus of opinion 
has reached no settled policy. The 
merits of the question are seemingly 
yet to be decided. Proceeding on the 
cost-of-service theory to study the 
problem,,there is no way to attack it 
except through an elaborate analysis of 
all the costs of operation. This task 
Involves too much detail for presenta- 
tion here, but in its general aspects the 
matter will be discussed. 

The best thought which has been 
given to the question of public-utility 
rates recognizes three primary elements 
in the gross cost. These are generally 
termed the consumer costs, the demand 
costs and the output costs. The first 
two are independent of the output or 
amount of service rendered; the third 
is proportional directly to the output or 
cansumption. The first two, then, are 
constant, while the third varies. The 
latter grouping is often termed the 
principle of fixed and variable ex- 
penses, which has had extensive appli- 
cation in rate making, but not notably 
in telephone service. These elements 
of cost are duly recognized in both the 
readiness-to-serve and the maximum- 
demand systems, although not treated 
alike. The consumer costs comprise all 
charges which are individual to each 
consumer, or proportional directly to 
the number of consumers. They in- 
clude, for example, the interest, taxes, 
depreciation and maintenance on a con- 
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sumer’s meter and the house portion of 
his drop, the cost of energy losses in 
the meter, the cost of meter reading, 
the cost of billing and the cost of col- 
lections. The demand costs comprise 
all the charges on the plant, which is 
used in cominon by all the consumers 
and whose size or capacity is fixed by 
the maximum demand. Among these 
can be enumerated the interest, taxes, 
insurance, depreciation and mainten- 
ance on the central station and the dis- 
tribution system and the major share of 
the general expenses. The output costs 
embrace every item of expense which 
rises and falls in direct ratio with the 
output sales or service rendered. These 
are made up very largely of fuel, labor 
and miscellaneous expense for generat- 
ing or manufacturing the output. 

A very good idea of the relationship 
between these three elements of cost 
may be obtained from the skeleton 
analysis below: 


Class 
Individual, I 
| Fixed Part 
Total Operat- Common, II 
ing Cost 


Variable Part, IlI 


Referring to this analysis, the three 
classes of cost there shown correspond, 
in respective order, to consumer costs, 
demand costs and output costs. This 
analysis is fairly familiar to those en- 
gaged in the central-station industry, 
but no proposition has yet been ad- 
vanced, within the writer’s knowledge, 
to apply it to telephone service. Still 
there is no obvious reason why it 
should not be applied, and it remains 
to test it by actual trial. 

The operating costs as a whole are 
divisible, from an accounting stand- 
point, into operating, maintenance, gen- 
eral, taxes, insurance, depreciation and 
interest; this of course is a general 
classification to fit average conditions 
and is not necessarily complete as re- 
gards special items. The first three 
items fall broadly under the heading of 
operation, while the remaining four are 
overhead or plant charges. Taking up 
first the overhead charges, it 1s neces- 
sary to analyze the plant cost and sep- 
arate it into two parts corresponding 
to classes I and II in the above analy- 
sis. Having done this and computed or 
distributed the overhead charges, the 
next step is the separation of operation 
charges into all three classes. These 
operations are naturally separate in 
working out an actual case, but in 


‘individual and falls in class I. 
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what follows no effort has been made 
to observe the usual order. 

Commencing at the subscriber’s end 
of the plant, his equipment is naturally 
the first consideration; this of course is 
The 
same is true of his line to the central 
office and also of the following parts 
of the line in the office itself: a pro 
rata of the main and intermediate dis- 
tributing frames, the line and cut-off 
relays and a pro rata of the mounting 
of the same, the answering jack and 
line signal and the office cable up to 
the Jack, a pro rata of the switchboard 
framework and also a pro rata of cen- 
tral-office land and buildings. The pro- 
rata basis in each case will not be the 
same; it may be on a basis of the num- 
ber of lines, or the floor space, or the 
investment, as seems to be most equi- 
table. The interest, depreciation, taxes, 
insurance and maintenance on this por- 
tion of the plant are almost completely 
independent of the use made of it and 
fall in class I. A possible exception oc- 
curs in the case of cords on subscribers’ 
telephones and again in the matter of 
lamp renewals in the line signal at the 
switchboard; so far as the maintenance 
of such equipment is proportional to 
use it falls in class III. The balance of 
class I costs includes directory expense, 
meter reading, billing and collecting, 
and a pro rata of the following items: 
central-office light, heat, ete., operation 
and maintenance of utility equipment, 
uncollectable accounts, superintendence 
and clerical expense in the maintenance 
department, plant testing and plant in- 
spection. The distribution of the items 
last enumerated might follow labor, or 
materials, or the sum of both, or again 
some different basis, according to cir- 
cumstances. 

The distribution system will embrace 
five classes of lines, as follows: sub- 
scriber, private, leased, local trunk and 
toll lines. The entire interest, deprecia- 
tion, taxes, insurance and maintenance, 
including a pro rata of general main- 
tenance items, is distributable on a 
basis of wire mileage. Subscribers’ 
lines fall in class I, and likewise pri- 
vate or leased lines, but in a separate 
sub-class. The distribution system com- 
mences at the junction of the office 
cables and the underground cables and 
extends as far as the protector at the 
entrance to a subscriber’s premises, or 
to the entrance itself; drop wires be- 
long to the distribution system, but a 
protector is part of a subscriber’s 
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equipment. The charges on local trunk 
lines fall into class II entirely; the 
charges on toll lines fall into a special 
class and are wholly excluded from the 
present consideration. 

Those parts of central-office equip- 
ment not already listed in class I be- 
long in class II, including the multiple, 
the keyboards and cords, the cord-cir- 
cuit equipment, the trunk equipment, 
the power plant and the remaining 
pro rata of land, buildings, switchboard 
framework, main and intermediate 
frames, coil and relay racks and office 
cables; also the information and super- 
visory desks, manager’s desk and wire 
chief’s desk. The interest, deprecia- 
tion, taxes and insurance on this part 
of the plant fall in class II; the main- 
tenance is separable into classes II and 
II. The class III maintenance, which 
is substantially proportional to use or 
traffic, covers jacks, plugs, cords, plug 
shelves, keys, keyboards and signal 
lamps. 

The traffic expense, which comprises 
superintendence, clerical and operating 
labor, supervision and service inspec- 
tion, is directly proportional, for the 
greater part, to the daily traffic. Prob- 
ably ninety per cent of this expense 
falls in class III. The expenses of the 
latter class also embrace, besides the 
maintenance items already mentioned, 
the cost of central-office power and 
those items of general expense which 
cover the making up and handling of 
operators’ pay rolls and auditing the 
same. | 

This completes a brief outline of the 
method of cost analysis as proposed for 
telephone systems and as hitherto ap- 
plied in its general principles to other 
publie utilities. The analysis is not 
quite complete, however, because the 
entire traffic which originates or term- 
inates in any exchange system is usual- 
ly divisible into three parts, comprising 
local-exchange service, private and 
leased-line service and toll service. The 
private and leased-line costs fall into a 
special class by themselves; the plant 
charges on toll trunks and equipment 
and the operation charges for handling 
toll ealls comprise still another class 
and should be compensated out of toll 
commissions or credits from toll reve- 
nues. All the remaining costs come un- 
der the elass of local-exchange service, 
whieh is our principal consideration. 

At this point it becomes necessary to 
find the proper units of service and of 
plant for distributing the gross costs 
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in each of the three classes. The units 
for class I costs are easily found. Sub- 
scribers’ equipment is easily classified 
according to character; and annual 
rentals for each class of station, or 
equipment combination, can be worked 
out with no particular difficulty. Those 
costs which are proportional to the 
number of subscribers are distributable 
in an obvious manner. The charges for 
a subscriber’s line are made up of -two 
parts, one corresponding to the pro 
rata (on a mileage basis) of the dis- 
tribution charges and the other com- 
prising the charges on the central-of- 
fice part of the line as before described ; 
the first part is found by taking the 
product of the average annual charge 
per mile of wire (in service) and the 
average length of a subscriber’s line in 
wire-miles. 

Since class II costs require the most 
consideration, those of class III will be 
disposed of first. The traffic unit is a 
local message, over any distance within 
the exchange zone and not usually ex- 
ceeding a five-minute period. The 
whole cost in class III is divisible by 
the annual number of local messages, 
and the quotient is the unit cost per 
message. The manner of combining 
this unit in the service rate will be con- 
sidered subsequently. The charge for 
a local message is assumed to be as- 
sessed wholly on the subscriber who 
originates it; other proposals in this 
regard have been advanced, but a full 
consideration of the business ethics 
here involved seems to exclude any 
plan except the one adopted. 

The class II costs are proportional in 
a large measure to the size or capacity 
of the plant which is used by all sub- 
scribers in common; and hence, in turn, 
they are similarly proportional to the 
maximum demand. Granting that this 
is established, there are two well 
known methods of distributing these 
costs among the subseribers. The first 
is the readiness-to-serve principle, 
which is too well known to require dis- 
cussion. It is a correct economic prin- 
ciple in rate making and much used, 
but it does not adapt itself to the needs 
of small users in such a way as to make 
an attractive rate, as a rule; and in 
consequence it is often discarded in 
favor of the maximum-demand system 
for customers of that class. The latter 
system is the one which has been chosen 
in this particular instance, as regards 
the class IT costs. 


(To be continued.) 
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New York’s Submarine Telephone 
Cables. 

There are now sixty-three armored 
submarine telephone cables leading 
from Manhattan Island, with a total 
number of pairs of conductors of 10,- 
684. In addition, there are three ca- 
bles laid in the subways of the Penn- 
sylvania Railroad and five cables in a 
telephone subway across the Harlem 
River, which total 2,877 pairs. This 
makes seventy-one cables and 13,561 
pairs of conductors passing under the 
North, East and Harlem Rivers. 

4+ 
Long-Distance Telephone Service in the 
Southwest. 

The Consolidated Telephone & Tele- 
graph Company has completed its line 
between Benson and Tucson, establish- 
ing a through connection from New 
York to San Francisco, by way of Los 
Angeles and Arizona. New long-dis- 
tance conversational records have been 
established in the west by connections 
between Tucson and Denver, 1,108 
miles, and from San Francisco to El 
Paso, 1,296 miles. 


~~~ 


Bryan Suggests Wireless Legislation. 
The recent accident of the steamer 
Prinz Joachim and the difficulty of 
getting into wireless communication 
with any other ship at the time has 
caused suggestions to be made that 
each vessel equipped with wireless 
shall be made to carry two operators. 
One or the other might then be on duty 
at all times to receive messages. This 
legislation is suggested by William J. 
Bryan who was on board the Prin? 
Joachim at the time of the accident. 
—__—_—_+- & 
More Loaded Submarine Telephone Ca- 
bles for England. 

In view of the success of the long- 
distance telephone service, with the 
Anglo-French and Anglo-Belgian load- 
ed submarine cables, it is expected that 
more and longer cables of this nature 
will be laid in the near future to con- 
nect the British Isles with other coun- 
tries on the Continent. 

. > 

Production of Coal in Ohio. 

Ohio has produced more coal than 
any other state except Pennsylvania. 
Illinois and West Virginia. Since coal 
mining began in Ohio, in 1838, accord- 
ing to the United States Geological Sur- 
vey, the state has produced 581,189,306 
short tons, the figures showing an al- 
most steady increase. 
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ELECTRIFICATION OF RAIL- 
WAYS.: 


BY E. O’BRIEN. 


The problem which confronts railway 
companies, and which is never capable 
of complete solution, is the provision 
of an economical, efficient and finan- 
cially sound system of transport, which 
at the same time will be convenient for 
and popular with the traveling public. 
The business of the railway companies 
is to sell transport of both goods and 
passengers, and it matters little to the 
buyers what method of traction is em- 
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press train, the system of traction 
which will give a high schedule speed 
where stops are frequent, is the one 
which will succeed. The distance that 
the business man can live from his bus- 
iness is therefore not to be reckoned in 
miles but in time, and the limit of this 
may be placed at one hour. 

The conditions required for such a 
successful passenger service are ful- 
filled by electric traction. High accel- 
eration and consequent high schedule 
speed can be obtained, increasing the 
radius of the residential area, and giv- 
ing a service which is convenient to all 
those who dwell in this area. In any 
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FIG, 1.—COMPARATIVE TIME-SPEED CURVES, 


ployed to convey them or their goods, 
from one point to another, so long as 
it is done in a safe and expeditious 
manner. 

Rapidity of transit is an all-impor- 
tant consideration, and in the selection 
of a system this point must be kept 
well to the front. Of the traveling 
public, the most important section is 
formed of business men, and with them 
especially time is money. With the 
growth of manufacturing centers, and 
as a result, the driving further afield of 
desirable residential localities, more 
and more time per day must be given 
to traveling, and since it is impossible 
to provide every passenger with his ex- 


1 Abstract of paper read before the recent 
meeting of the Manchester Association of En- 
gineers. 


FIG. 


district where two different systems of 
transit are in use, the more rapid sys- 
tem will inevitably rob the slower sys- 
tem, suburban districts will be devel- 
oped, and an increased density of traf- 
fic result. The cost of any system of 
transit increases very rapidly with 
small increases of schedule speed, so 
that the increased density of traffic 
has to be relied upon to make the more 
rapid transit a profitable undertaking. 
It follows, therefore, that it can only 
succeed in localities where passengers 
can be gathered in from slower systems 
of transit, or where there are districts 
to develop for residential or other pur- 
poses. This development incidentally 
brings with it not only an increase in 
passenger traffic, but also in freight. 
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As the maximum economical schedule 
speed with stations about 1.25 miles 
apart is nearly 30 miles per hour, on 
the assumption mentioned that one 
hour represents the maximum distance 
the business man will live from his 
work, the radius of economical and re- 
munerative suburban traffic may be 
placed at approximately 30 miles from 
any large town. Of course it will be un- 
derstood that it would not be worth 
while to electrify many suburban lines 
for such a distance as this, owing to the 
intermediate stations being unsuitable 
for residential purposes, and also the 
business carried on at these stations 
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2.—COMPARATIVE TRACTIVE-EFFORT CURVES. 


not necessitating frequent connections 
with the urban center. 

We may now proceed to consider the 
technical reasons for the economy of 
electric traction applied to suburban 
traffic, and the probability of its suc- 
cess in other fields such as main-line 
express work and for freight trains. 

Steam traction, for rapid suburban 
traffic, has reached its limit; any at- 
tempt to run an electric schedule with 
steam trains increases the cost, both 
of fuel and maintenance to a prohibi- 
tive point. For ease and flexibility it 
compares very unfavorably with elec- 
tric traction, in fact many things can 
be done with the latter which are im- 
possible with steam. An electric motor 
car will run 50,000 miles without visit- 
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ing the shed other than for stabling, 
and can be kept in continuous service 
for twenty hours daily, the only atten- 
tion required being brake adjustment. 
A steam locomotive on a similar service 
must obtain coal every 150 miles, and 
requires a thorough washing out and 
overhaul every 1,200 miles at the least. 
By reason of its higher acceleration 
and average speed on short runs, the 
electric service can be increased in fre- 
quency with the same headway between 
trains, thus increasing the capacity of 
the line. This increase of capacity 
shows to the greatest advantage at 
terminal stations, where it is almost 100 
per cent. 

Instead of stand-by engines, and a 
dozen switching and signalling opera- 
tions being required, during which two 
or more roads are blocked, and which 
cannot be completed under five minutes 
even with the most favorable condi- 
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curves in Fig. 2, in which a steam and 
electric train of similar maximum trac- 
tive effort are compared. The tractive 
effort which can be applied to a train 
is limited by the slipping of the wheels, 


TABLE I. , 


Steam Train. 
Express Suburban Electric 


Passenger. Passenger. Train. 
Total weight (tak- 


en the same in 

„each case).. a 206 tons 209 tons 205 tons 
Dant eese 5 T 4 
eones 300 400 306 
Weight require 


d 
for propulsion.. 90 tons 77.5 tons 71.1 tons 
Acc. up to 10 M 


per sec. ....... 0.67 0.95 2.0 
Acc. up to 20 M 

P. H. in M. P. H 

per sec. ....... 0.67 0.67 1.65 
Acc. up to 30 M. 

P. H. in M. P. H. 


per sec. ....... 0.5 
Maximum speed..65 M. b Ta 60 M. p 7 54 M. É. H. 


and an electric train with eight driv- 
ing axles has a very considerable ad- 
vantage over a steam train with only 
two. The maximum effort can be main- 
tained up to twenty-seven miles per 
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FIG. 3. 


tions, the electric train is ready to de- 
part as soon as the motorman can 
walk from one end to the other. As 
an instance of the dispatch which is 
possible may be cited the Aintree Race 
Traffic on the electrified portion of the 
Laneashire & Yorkshire Railway where 
an electric train discharges a thousand 
passengers, the time between arrival 
and departure being ninety seconds. 

Fig. 1 gives the time-speed curves of 
a multiple-unit two-car electric train, 
a ten-wheeled express passenger engine 
with five coaches, and a ten-wheeled 
radial-tank engine used for suburban 
traffic with seven coaches. 

Though the test of the electric train 
Was carried out with two cars only, the 
same acceleration can be obtained with 
any number of cars since each carries 
its own motors. Table I gives the par- 
ticulars. 

The reason for the higher accelera- 
tion is at once apparent from the 


hour with the electric drive, whereas 
the tractive effort with steam falls rap- 
idly, and at twenty-seven miles per 
hour is only one-third of the maximum. 

The advantage of the higher acceler- 
ation gradually decreases with the 
length of the run, and in the case where 
the maximum speed of the steam train 
is greater than that of the electric it 
disappears altogether, i. e., the average 
speed is the same when the distance 
traversed is five miles. 

Due to the ease with which high ac- 
celeration can be obtained, electric 
traction lends itself to the most eco- 
nomical running. High acceleration 
means high average speed approach- 
ing the maximum speed. Thus the 
train obtains its maximum speed 
very quickly, and the power may 
be shut off, and advantage taken of 
the good coasting qualities of elec- 
tric stock, to run the greater part 
of the journey absorbing the energy 
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stored in the train. For the same 
schedule, the lower the acceleration the 
longer the power must be kept on, 
which in turn lessens the time for coast- 
ing, the energy put into the train be- 
ing almost wholly absorbed by the 
brakes. The effect of this is shown in 
Figs. 3 and 4, in which the curves A, 
B, and C in each diagram indicate the 
time-speed curves and power required 
for three different accelerations, par- 
ticulars of which are given in Table II. 
curt ABLE I a oe 
Mean seeelekation, up to 25 miles 
per hour in M. P. H. per sec...0.58 0.86 1.47 
K. W. Hrs. for one-mile run 


ar 
schedule speed of 25 M. P. H...9.0 7. r H 
Watt-hours per ton-mile......... 63 52 


The length of run and time aa 
is the same in each case, and the train 
consists of four cars, total weight 144 
tons. 

Fig. 5 shows the decrease in energy 
consumption with increase of accelera- 
tion up to 2.3 feet per second. 
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It will be noticed that the speed dur- 
ing coasting decreases very slightly, 
and that the train is still traveling at 
a high speed when the brakes are ap- 
plied. A considerable amount of en- 
ergy is therefore absorbed by the 
brakes. Since all this energy must 
necessarily be imparted to the train 
during acceleration, and as the amount 
of energy is proportional to the weight 
of the train, it follows that this latter 
is a matter for serious consideration. 
The cars should be as light as possible, 
consistent with safety and comfort. 

It will be noticed that for short runs 
the energy is almost exactly propor- 
tional to the weight of the train. but 
that this is not so for longer runs. This 
is due to the energy on the shorter runs 
being almost entirely used in accelerat- 
ing the train, whereas on the longer 
runs the effect of the train resistance 
predominates. The shorter the rus, 
therefore, the more important it 1s to 
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keep the rolling stock as light as pos- 
sible. 
SYSTEMS OF ELECTRIC TRACTION. 

The earlier systems of electric trac- 
tion were, without exception, direct 
current. In recent years, however, al- 
ternating-current traction, especially 
single phase, has made rapid progress. 
The systems are classified in Table V. 


TABLE V. 


Systems of Electric Traction. 
Direct Current Alternating Current 
(1) Generated and distrib- 
uted at the line volt- 


age. (4) Single Phase 


(2) Generated at high-volt- 
age alternating cur- 
rent and transformed 
down and converted 
to Jow-tension direct 
current at  Substu- 
tion. 

(3) High-tension direct 
current. 


System (1) is in general use in the 
smaller light railway and tramway 
systems. The generators work at the 
line voltage, and are connected direct- 
ly to the line by feeders. For outlying 
districts boosters are used to maintain 
the line voltage. 

System (2) is in general use in the 
heavier railway systems. It combines 
the high efficiency and economy of gen- 
erating and distributing at high-voltage 
alternating, in nearly every case three- 
phase, and the simplicity of direct-cur- 
rent traction. Substations are fixed as 
required along the line, and conver- 
sions made from high-voltage alternat- 
ing to low-voltage direct by means of 
transformers and rotary converters or 
motor generators. Progress has been 
made recently in system (3)—high-ten- 
sion direct current. The objection to 
this system, or, rather, the obstacle to 
progress hitherto has been commutator 
trouble with increase of voltage. This 
is being gradually overcome, and a sys- 
tem evolved which will combine the 
simplicity and economy of direct-cur- 
rent motors with the economy of high- 
tension transmission, which has previ- 
ously been monopolized by alternating- 
current systems, and this will be done 
Without any intermediate conversion. 

In systems (4) and (5), altérnating- 
current single-phase and multi-phase 
motors are used. Current is transmit- 
ted either direct to the cars at high 
voltage where it is transformed down. 
in the case of single phase to a low 
voltage for the motors, or in the phase 


(5) Three Phase 


of three-phase eurrent high-voltage 
motors are used. In long-distance 


transmission schemes the generators 
work at extra high voltage. and static 
transformer substations are used to 
transform the power to line voltage.’ 
The direct current being continuous- 
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ly in one direction may be compared 
to a steam turbine, the alternating 
single-phase finds an analogy in a 
single-cylinder reciprocating engine, 
and the three-phase in the three-cylin- 
der engine. 

Heavy electric traction is by no 
means an electrical engineering prob- 
lem pure and simple. A special knowl- 
edge of the conditions which obtain on 
railways, and which can only be ac- 
quired by actual experience in the 
traffic and locomotive departments, is 
essential for the solution of the prob- 
lems involved. A lack of this knowl- 
edge on the part of electrical engineers 
has rendered progress in electrical 
traction slower than it would have 
been otherwise. It is not only the rail- 
way engmeering side of the question 
Which is negleeted but also the finan- 
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MEAN ACCELERATION UP TO 25 MILES PER HOUR, 
FIG. 6. 


cial side. This is detrimental to prog- 
ress, for the railway official looks upon 
electric traction from a railway point 
of view, that is, the scheme must be 
firstly financially sound, then it must 
conform as closely as possible to rail- 
way conditions, and lastly comes the 
electrical engineering part of the prob- 
lem. The choice of a system then is 
one which must be considered on the 
lines just indicated. 

It must be remembered that in the 
electrification of a steam railway the 
line already exists, with its junctions, 
cuttings, bridges, sidings, and signals. 

With the three-phase system two 
overhead wires at least are required, 
the third conductor consisting of the 
track rail. This leads to such com- 
plications at junctions and crossings 
that it has been generally realized that 
except for lengths of line, which have 


‘very few junctions and crossings, this 
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svstem is not suitable. 
an overhead svstem. 
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means high voltage if the weight of 
conductor is to be kept within rea- 
sonable limits, and it is not generally 
realized by the exponents of the over- 
head system that it is often very diffi- 
cult and sometimes impossible, without 
structural alterations to bridges and 
signals, to design it to overcome all the 
difficulties in the way. This is espe- 
cially the case in this country. 

On the continent some of the lines 
which run across flat, open country, 
with few bridges, seem physically 
adapted for overhead construction, but 
these are exceptions, and the difficul- 
ties which are in the way can be best 
realized by actual inspection. 

Chief among the difficulties is the 
location of the supports for the over- 
head network; the usual allowance of 
six feet between the tracks does not 
admit of poles being erected in this 
open space, still less of a support of 
the lattice-girder type. | 

In some cases the construction of the 
lines 1s modified so as to allow of a 
Wider space than six feet between the 
lines, but in nearly every case this is 
occupied by signals, telegraph and 
telephone poles, and other necessary 
railway equipment which cannot well 
be removed, or if the supports are 
fixed they may be in the way of fur- 
ther widenings and extensions. Over- 
head construction necessitates special 
work at all sidings to make room for 
the supports, and also for moving sig- 
nal wires and posts, ete. 

In some cases where room cannot be 
found for supports excessively long 
spans would be required, especially at 
the entrance to large stations. On the 
other hand, the laying of a third-rail 
involves no special work of any kind 
except an occasional simple bend in the 
rail and a little cable laying. 

The obstacles encountered are easily 
and cheaply removable, and the most 
serious costs involved are in slight al- 
terations to runs of signal and point 
roddings. 

The actual erection of the overhead 


line also presents difficulties, and in 


converting a busy railway to electric 
traction a greater part of it would 
have to be done at night or on Sun- 
days to avoid interfering with traffic. 
This, of course, would add greatly to 
the cost incurred by the special work 
required. 

It is not generally realized by those 
not intimately connected with railways 
that a large proportion of main-line 
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railway mileage lies in the neighbor- 
hood of large towns, and, as a natural 
corollary to this, neither is the unre- 
munerative expenditure realized which 
would have to be incurred in provid- 
ing electrical equipment on the over- 
head system for long lengths of sidings 
and running loops which, though very 
necessary, are only in active use for a 
small proportion of the day; for in- 
stance, more than one-third of the to- 
tal track mileage of the L. & Y. Railway 
consists of sidings, exclusive of loops; 
for it is to be presumed that any gen- 
eral electrification of a railway would 
include the operation of freight trains, 
as otherwise not only would a remun- 
erative night load on the power house 
be lost, but extra cost would be in- 
curred in maintaining both locomotive 
and electrical establishments. 

For main-line work the systems are 
on a fairly equal footing, but when the 
work in the vicinity of, and in towns, 
and the sidings and loop work is con- 
sidered, the cost per mile will be less 
for the third-rail system, but will be 
much greater for the overhead system 
on account of the physical difficulties 
already mentioned. It may be noted 
that in the case of heavy third and 
fourth-rail construction, say using an 
eighty-pound rail, the cost of the work- 
ing-conductor material is about sixty 
per cent of the cost of track electrifi- 
cation, but in the case of high-tension 
overhead construction it is only fifteen 
per cent; the third-rail construction 
therefore lends itself to economy in 
first cost in dealing with sidings and 
loops, referred to above, as the cost 
per mile can be readily reduced by 
using a lighter conductor where traffic 
is light and high momentary electrical 
losses are permissible. 

To sum up the conditions in the 
neighborhood of large towns where 
electric traction would be most profit- 
able preclude the adoption of overhead 
construction, or the single or three- 
phase systems; it is therefore probable 
that the direct-current third-rail sys- 
tem will gradually be brought into use 
by the more progressive railway com- 
panies, where, as before stated, there is 
either a residential neighborhood to 
develop or a slower means of transit 
to be competed with. The extent of 
such a system of suburban electric 
transit may become so large as to 
make it profitable to work the local 
freight service from the same power 
house as the passenger trains; further 
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than this two large towns fairly adja- 
cent, such as Glasgow and Edinburgh, 
Newcastle and Darlington, Liverpool 
and Manchester may each have such a 
suburban freight and passenger elec- 
tric system, and this may lead to the 
electrification of the main line between 
two such cities, and this in its turn to 
the electrification of an entire system. 
Probably a power station will feed 
about 25 to 30 miles as a maximum dis- 
tance—i. e., there will be about 60 
miles between generating points; but 
cheap coal, water and land will be 
principal deciding factors. Whether 
single-phase or direct-current third- 
rail is used, batteries will be installed 
to a large capacity, probably sufficient 
to run any section of the line for an 
hour on a reduced schedule, thus act- 
ing both as load equalizers as well as a 
stand by. 

Thus the electrified railway of the 
future appears to be a continuous-cur- 
rent third-rail system for suburban and 
interurban lines with possible stretches 
of straight-forward main line, on the 
single-phase system. This, of course, 
precludes the movement of the subur- 
ban motor-coaches or shunt engine 
from one district to another; but this 
movement does not take place in prac- 
tice, and this is no practical objection. 
Freight yards will only have their en- 


trances electrified and will be worked 


largely by storage-battery locomotives. 
Only by this means can the prohibi- 
tive cost of overhead construction or 
the unnecessary use of the third-rail 
and the comparatively useless electrifi- 
cation of sidings only used occasion- 
ally by a locomotive be avoided. 

ys ——_—__+--e—___—- 

Electricity in Mines in Scotland. 

In a pamphlet circulated at the an- 
nual meeting of the Association of Min- 
ing Electrical Engineers at Glasgow, 
giving some general notes on the Scot- 
tish coal fields, it is remarked that the 
first electrical installation at a colhery 
in the world, was put down at Earnock 
Colliery in the Hamilton district in the 
year 1879, says Electrical Engineering. 
The late Lord Kelvin advised the erec- 
tion of a dynamo to light the pit bot- 
tom of this colliery. A Gramme ma- 
chine eapable of lighting thirty lamps 
was supplied by Anderson & Munro 
and was installed as an experiment un- 
der the direction of Professor Jamie- 
son. It proved so successful that short- 
ly afterwards three Siemens dynamos 
eapable of lighting sixty lamps each 
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were introduced to light the pit-head 
arrangements, and extending the pit- 
bottom lighting to the stables and main 
roads. 

Practically every mine in Scotland 
has now adopted electrical power very 
extensively for lighting, pumping, haul- 
ing, coal cutting, face conveying, and 
ventilation, and ‘in a few cases for 
hoisting. The generating plants repre- 
sent the latest developments in high- 
speed engines, high pressure, mixed 
pressure, and exhaust turbines, and all 
their latest adjuncts in the form of air 
filters, condensing and water-cooling 
apparatus. The principal stations vary 
in capacity from 500 to 2,000 kilowatts 
and fairly well represent the leading 
makers of turbo-generating equipment. 
Till a few years ago the installations 
were entirely of the direct-current 
type, but in recent years, with the in- 
troduction of the central station for 
groups of collieries, high-tension three- 
phase transmission has become fairly 
common. 


ee 


California Leads in Oil Production. 

California heads the list of producers 
in 1910, with 73,010,560 barrels of oil, 
an increase of 17,538,959 barrels over 
the production in 1909. This output 18 
more than twice as great as that of 
Pennsylvania for any year, and 18 
greater than that of any foreign coun- 
try. The average price per barrel of 
California oil in 1910 was 49 cents, the 
total value being $35,749,473. 


The second among the oil-producing 
States in 1910 was Oklahoma, with : 
production of 52,028,718 barrels, value 
at $19,922,660. 
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FINANCIAL REPORTS OF ELEC. 
TRICAL COMPANIES. 


AMERICAN LIGHT & TRACTION. 

The report of the American Light & 
Traction Company for the month of 
October and ten months ended Octo- 
ber 31, compares as follows: 


1911 1910 
October BTOS8 .......-cccseces $ 367,641 $ 356,685 
EXpenseS ....ccccersecee eae 10.757 11,126 
October met ..... ccc cceccces 356,884 345,559 
Ten months’ gross........... 3,293,344 3,009,842 
EXPENSES. 66s oa eee iw vs wees 94,626 100,550 
Ten months’ net........... 3,198,718 2,909,292 


NORTHERN OHIO TRACTION & LIGHT. 

The report of the Northern Ohio 
Traction & Light Company for the 
month of October and ten months 
ended October 31, 1911, compares as 


follows: 
1911 1910 


October Bro8S ........eeecees $ 220,342 $ 208,342 
Expenses $565 ids ede ess 123,854 113,371 
October net é .cés ewe ewa eek 96,488 94,971 
Charges oscoro minta t ET wae 44,321 43,367 
October surpluS.......... 52,167 51,604 
Ten months’ groS8S ........60. 2,240,089 2,045,748 
Expenses ..... ccc cece cece ures 1,234,358 1,123,229 
Ten months’ net ........... 1,005,730 922,519 
CATR ES’. bes. besweds Gena eset 443,390 433,527 
Ten months’ surplus....... 562,340 488,991 


SUSQUEHANNA RAILWAY REPORT. 

The annual report of the Susque- 
hanna Railway, Light & Power Com- 
pany for the twelve months ended Sep- 
tember 30, 1911, shows a surplus of 
$383,073. This is equal to five per cent 
of the $4,198,000 outstanding common 
and an additional two per cent on the 
combined common and preferred 
stocks, as, after the payment of five per 
cent dividends on the common stock, 
the preferred will share equally with 
the common in non-cumulative divi- 
dends up to seven per cent. The in- 


come account follows: 
1911 Increase 


*Proportion: i664 408s ccedowedeues $509,930 $132,780 
Interest on securities............ 53,514 5,530 
Miscellaneous other income .... 37,588 19,664 
Total income ...sssssasessoess $601,033 $146,914 
Preferred dividend.............. 217,960 13,350 
Balance. csisseie an ara o i as $383,073 $133,564 


*Proportion of surplus earnings of subsidiary 
properties represented hy their stock controlled 
by the Susquehanna Railway, Light & Power 
eompany, after deduction of all charges. fDe- 

ease, 


TWIN CITY RAPID TRANSIT COMPANY. 

The report of the Twin City Rapid 
Transit Company for the month of Oc- 
tober and ten months ended October 
31, 1911, compares as follows: 


1911 1910 
October gross ............... $ 655.591 $ 645,358 
Expenses ys Sew ical sated 313.915 308.743 
October net ...............- 341.676 836,615 
Charges, taxes, pfd. div., ete. 140.079 140.321 
October surplus ........... 201,597 196,295 
Ten months’ gross.......... 6.508.029 6,265,727 
EXPENSES: ouesse ru uaeaces tor a 219,702 2,996,849 
Ten months’ net ........... 3,295 327 3,268 877 
Charges, taxes, pfd. div., ete. 1,490,792 1.401.973 
Ten months’ surp'us ...... 1.894,535 1,866,904 


MONTREAL STREET RAILWAY. 
The report of the Montreal Street 


Railway Company for the month of 
October compares as follows: 


1911 1910 
October gross — ...ssaeeeeee. $ 442,393 $ 386,688 
Expenses ..... cc cece cc ccnvens 232,202 205,750 
October met .....ccceeevcees 210,191 180,938 
Charges and taxes .......... 35,697 31,998 


October surplus ........... 174,494 148,939 


MASSACHUSETTS ELECTRIC COMPANIES, 

The Massachusetts Electric Compa- 
nies has issued its report for the year 
ended September 30, 1911. The consol- 
idated income account of operating 
company compares as follows: 


1911. #1910. 
Gross earnings .......... $8,881,520 $8,560,949 
Expenses  ... secu er eees 5,557,303 5,360,294 
Net earningS........ese. 3,324,217 3,200,654 
ChargeS (40 beaks beh Ge eee es 1,838,579 1,792,936 
Balance 4.06065 se seen eee 1,485,637 1,407,717 
Dividends. .sesssesesossose 1,169,090 1,130,561 
Surplus  ......0.ccccceee 316,547 277,156 


*Year ended June 30. 


INTERBOROUGH RAPID TRANSIT. 
The earnings of the Interborough 
Rapid Transit Company for the month 
of October compare as follows: 


1911. 1910. 

Gross Operating revenue..$ 2,707,569 $ 2,547,654 
Operating expenses....... 1,079,598 981,748 

Net Operating revenue.. 1,627,972 1,565,900 
TAXES «cc ty aay ore S aan. eae ON 149,980 154,694 
Income from operating... 1,477,992 1,411,213 
Other income .........¢.. 37,067 29,550 

Total income .......... 1,515,059 1,440,763 
Interest, rent, etc., in-` 

cluding March guar.... 919,113 904,812 
Net corporate income.... 595,946 535,951 
Passengers carried........ 52,717,754 49,543,316 


The earnings of the Interborough 
Rapid Transit Company for the four 
months ended October 31, 1911, com- 
pare as follows: 


1911. 1910. 

Gross operating revenue.$9,314,938 $8,968,020 
Operating expenses....... 4,154,214 3,727,518 

Net operating revenue.. 5,160,724 5,240,501 
Taxes gives os tenean 655,021 611,871 

Income from operating.. 4,505,702 4,628,630 
Other income ............ 122.857 117,804 

Total income .......... 4,628,559 4,746,434 
Interest, rent, etc., in- 

cluding Manh. guar..... 3,623,937 3,557,970 

Net corporate income.. 1,004,622 1,188,464 
Passengers carried ..... 180,743,699 173,790,798 


*The increase in cperating expenses is largely 
due to extraordinary expenditures, the result of 
changes in subway equipment made necessary 
In connection with the operation of ten-car ex- 
press and six-car local trains. 

Dividends for three months ended 
September 30, 1911, amounted to $875,- 
000; for 1910, $787,500. 

— eee 

Electric Portable Lamps in Mines. 

At the recent annual dinner of the 
Scottish branch of the National Associ- 
ation of Colliery Managers, held in Ed- 
ingburgh, William Walker, chief in- 
spector of mines for Scotland, referred 
to the question of the early introduc- 
tion of electric portable lamps into 
mines. During the past year alone, he 
said, they had had in Scotland no fewer 
than twelve fatalities caused by the ig- 
nition of gas, eleven of which occurred 
in naked-light pits. During the same 
period ninety-four burning accidents 
had occurred, and in every instance it 
was an open-light pit which was affect- 
ed. In the present controversy as be- 
tween safety and open lamps, the claims 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 1199 


of the electric portable lamp—a most 
practical proposition—were being en- 
tirely overlooked. He knew of one 
mine where 2,000 of these electric lamps 
were in daily use, and he looked for- 
ward not only to an improvement in 
these lamps, but to a more general use 
of them in the near future. 


——_»s+>-o———_ 
Examination for Rural Engineering 
Specialist. 


The United States Civil Service Com- 
mission announces that on January 3 
an examination will be held at the reg- 
ular places to fill a vacaney in the po- 
sition of specialist in rural engineer- 
ing, Office of Experiment Stations, De- 
partment of Agriculture, at Washing- 
ton, D. C., at a salary of from $1,500 to 
$1,800 per annum. 

The duties of this position will con- 
sist in the preparation of reviews and 
abstracts of English and foreign scien- 
tific works and journals for publica- 
tion in the Evperiment Station Rec- 
ord, a monthly publication devoted to 
the review of agricultural literature 
and other publications having a direct 
bearing upon agricultural science and 
practice. The person appointed to this 
position will be assigned to the review- 
ing and abstracting of articles on rural 
engineering subjects. Applicants should 
therefore have had special training in 
these subjects and also possess a read- 
ing knowledge of French and German. 


A New Dry Storage Battery. 
A patent has been issued in England 
on a dry storage battery. The con- 
struction of the battery is briefly de- 


scribed as follows: The positive elec- 


trode is a carbon block of star-shaped 
cross section, fitted into the center of a 
block of depolarizing material. The 
electrode is separated from a zinc elec- 
trode of square section by a series of 
cane strips one-eighth inch square to 
allow for air circulation. In charging 
the cell contact is made with the zine 
through the moisture absorbed hy the 
cane strips from the electrolyte. As 
the charging proceeds a spongy deposit 
collects on the zinc and makes a per- 
manent porous connection between the 
zine and the electrolyte. 

| — eee 

Chinese Railway Electrifies. 

The Paknam Railway Company has 
entered into an arrangement with the 
Siam Electricity Company to electrify 
the line between Bangkok and Klong 
Toi. 
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The Iron-Loss Voltmeter. 

The standardization rules of the 
American Institute of Electrical Engi- 
neers provide that in determining the 
ratings of alternating-current machines 
or apparatus, a sine wave of alternating 
current and voltage is assumed. This 
suggestion has been adopted by practi- 
cally all manufacturers as a basis for 
temperature and performance guaran- 
tees. The reason is obvious. The wave 
shape affects the iron loss and, there- 
fore, the general performance of most 
apparatus. Practically every genera- 
tor, except those designed particularly 
to give a true sine wave of voltage, will 
produce a wave shape different from 
that produced by other generators, and 
even with those designed to produce 
Sine-wave voltage at their terminals, 
the circuit will likely distort the wave 
so as to cause it to vary considerably 
from the true sine. 

As it is impossible to make guaran- 
tees that will apply to all wave shapes, 
and as there is no simple way of des- 
ignating any wave shape other than a 
sine wave, the sine wave of voltage has 
been adopted as a standard in order 
that results may be compared intelli- 
gently. 

Difficulties arise in attempting to cor- 
rect test results for the deviation of the 
wave used from the true sine shape. 
Special apparatus is required to deter- 
mine the actual shape of the wave. 
After the wave shape is determined, 
the form-factor must be found, a com- 
plicated calculation. Hysteresis loss is 
affected by the wave shape, while eddy- 
current loss is not, which makes it nec- 
essary to separate these losses before 
the form-factor correction can be ap- 
plied. 

Another factor affecting results to a 
large extent is the frequency of the 
testing circuit, and the correction for 
it is difficult. It is almost impossible, 
particularly where tests are made_at a 
substation, to bring the frequency to 
normal, and consequently a large error 
in actual and comparative results may 
be introduced. 

To get around these difficulties and 
provide a simple method of making 
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transformer tests which are correct for 
normal frequency and sine-wave volt- 
age, the Westinghouse Electric & Manu- 
facturing Company, Pittsburgh, Pa., has 
placed on the market the iron-loss volt- 
meter, an instrument that is invaluable 
to a central station or laboratory re- 
quiring tests on transformers in terms 
of sine voltage and normal frequency. 
The purpose of the instrument is to 
make possible the adjustment of the 
voltage of a circuit with any shape of 


IRON-LOSS VOLTMETER. 


voltage wave, and any frequency above 
or below normal, to such a value that 
the effect is the same as that of normal 
voltage of sine-wave shape and normal 
frequency. By the use of this volt- 
ineter and any convenient means for 
varying the voltage of the testing cir- 
cuit, practically any wave shape of volt- 
age or frequency error can be compen- 
sated for in the test. This is accom- 
plished by setting the index pointer of 
the iron-loss voltmeter for the normal 
voltage at which test results are de- 
sired, and then adjusting the voltage 
by means of a rheostat or other device 
until the moving-coil pointer is on the 
mark. 

It will be apparent that this method 
does not produce a sine-wave voltage 
of normal value. nor does it change the 
wave of the applied voltage. but it com- 
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pensates so that the effect on the iron 
loss is the same as the normal sine wave 
would produce. 

This method of testing is extremely 
accurate. The American Institute rules 
permit a deviation of the wave from the 
sinusoidal shape of ten per cent, but 
this deviation is intended as a limit for 
the wave produced by apparatus guar- 
anteed to produce a sine wave, and is 
not intended as a basis for tests. It 
has been shown that tests made on va- 
rious wave shapes within the limits of 
the nominal sine wave vary as much as 
7.8 per cent above and 5.8 per cent be- 
low what would be obtained with act- 
ual sine-wave voltage. It is evident, 
therefore, that tests made on auy wave 
shape should be corrected to sine-wave 
values. In making such correction 
by means of oscillograms, it has 
been found that tests obtained on dif- 
ferent wave shapes give results which 
vary as much as 2.5 per cent. With the 
iron-loss voltmeter a large number of 
tests of different transformers on a va- 
riety of commercial wave shapes show 
that the result obtained varies not more 
than one per cent from the result ob- 
tained on sine wave and normal fre- 
quency. The time required for the test 
is also reduced to a few minutes. 

The instrument consists of a laminat- 
ed core of silicon-steel and a wattmeter 
which measures the total iron and cop- 
per loss in this core and the instrument 
combined. The coil surrounding the 
steel core is connected in series with the 
load coils of the wattmeter. The shunt 
circuit of the wattmeter consists of a non- 
inductive resistance, the moving coils of 
the instrument and turns on the field 
coils of the same number as those in the 
serjes connection. Consequently the en- 
tire copper loss of the instrument 18 10- 
cluded in the reading of the wattmeter. 

The volt scale of the instrument p 
calibrated by connection to 4 ee 
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tained without any calculation. Before 
calibrating the instrument the propor- 
tion of eddy-current and shunt-copper 
loss to hysteresis is adjusted so as to 
correspond with that of the average 
transformer. 

In addition to the possibility of mak- 
ing iron-loss tests on transformers and 
other inductive apparatus intended for 
connection 10 multiple with the circuit, 
the iron-loss voltmeter can be used to 
determine normal exciting current and 
for making a reliable heat run. The 
normal exciting current is determined 
by correcting the shape of the wave by 
any convenient means until the iron- 
loss voltmeter and an ordinary root- 
mean-square voltmeter indicate the 
same voltage. The voltage wave then 
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A Million-Volt Spark Coil. 

The accompanying illustration shows 
a remarkable high-tension spark coil 
producing a potential of one million 
volts with a spark measuring 125 cen- 
timeters in length. The photograph 
shows the designer, Professor Klingel- 
fuss, of Basel, Switzerland, in the back- 
ground, controlling the switch in his 
laboratory. ) 


A coil of this design has been placed - 


in service at the Astrophysical Observa- 
tary in Potsdam and a similar induc- 
tion coil designed by Dr. Klingelfuss is 
utilized in Vienna, Austria, by Profes- 
sor Reithoffer at the Technical School. 
It may be stated that for a spark length 
of 100 centimeters the potential is over 
800,000 volts and, at the capacity of 


A MILLION-VOLT SPARK COIL. 


has the same form-factor as a sine 
Wave, and by suitable correction for 
frequency the normal exciting current 
is determined. 

In making a heat run, the voltage is 
adjusted as in the iron-loss test, until 
the iron-loss voltmeter reads normal 
voltage, with full-load current in the 
apparatus. Under such conditions both 
the iron loss and the copper loss are 
normal, and the results of the test can 
be depended upon as representing the 
normal performance of the apparatus 
tested. 

The advantages of this system of 
testing must appeal to every central- 
station man operating a plant of any 
size. It permits simple tests to check 
the claims of manufacturers and to 
compare competing apparatus before 
purchase. 


the coil, over 1,000,000 volts with a 
spark gap of 125 centimeters. 
— eo 
Lamp Manufacturers Capture Baseball 
Title. 

An official statement has recently 
been issued by C. C. Townes, president 
of the Industrial Baseball League of 
Cleveland, O., awarding to the ‘“‘Na- 
tional Mazda’’ baseball team, com- 
posed of men in the engineering and 
other departments of the National 
Electric Lamp Association, the cham- 
pionship title for the playing season of 
1911. The other contestants for the 
title were the Sherwin-Williams Com- 
pany, Standard Sewing Machine Com- 
pany, Lockwood-Luetkemeyer-Henry 
Company, William Bingham Company, 
American Can Company and Cleveland 
Twist Drill Company. 


ELECTRICIAN 1201 


Electrically Operated Road Roller. 


An electrically operated road roller 
is used by George Stump, a contractor 
of Independence, Kan., according to the 
Engineering News. It has a rear roll 
4 feet in diameter and 4.5 feet wide 
and a front roll 3 feet in diameter by 
which the steering is done in the usual 
way. The whole machine weighs 7.5 
tons. A  10-horsepower, 220-volt, 
single-phase motor is mounted with its 
shaft running back like the shaft of an 
automobile to a transverse shaft, from 
the ends of which the rear roll is 
driven by chains. During ordinary 
operations the motor runs all the time 
and the movement back and forth of 
the roller is controlled by clutches. 
The roller is supplied with current 
through 160 feet of flexible cable from 
a portable step-down transformer 
mounted on ecart-wheels. The primary 
side of this transformer can be tapped 
on te any 2300-volt, single-phase dis- 
tribution circuit in the neighborhood 
of the street to be rolled, and the flex- 
ible cable is long enough for rolling 
any local 300-foot block. When the 
roller is to be used at a short distance 
from the existing transmission lines 
the central-station company puts up 
the necessary poles quickly at cost for 
the contractor. The transformer cart 
carries a watt-hour meter and current 
is supplied at ten cents per kilowatt- 
hour. Even at this high rate Mr. 
Stump finds the operating charges to 
be less than those of an equivalent 
steam roller, the cost of operating this 
roller in connection with the laying of 
brick pavements bring figured at $6 
per block. 

ees —_———-_s--- oe ——_— 

An Electrical Warning Device for 

Motormen. 

Alexander Shane, general manager of 
the Indianapolis, Columbus & Southern 
Traction Company, of Columbus, Ind., 
has perfected a novel signal to warn 
motormen constantly when they have a 
special order for meeting cars, etc. 

When such an order is taken the mo- 
torman opens a box tc write it down. 
By opening the box he displays a red 
flag and a red light. The flag and light 
are constantly before him until the or- 
der has been obeyed. When the order 
has been carried out the motorman 
closes the box and the flag and light 
disappear. 

It is said that with this arrangement 
it is almost impossible for a motorman 
to forget an order. 
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Unit-Coil Field Regulator. 

A field rheostat placed on the market 
by the Independent Electric Manufac- 
turing Company, Milwaukee, Wis., in- 
corporates the idea of replaceable unit. 
Instead of winding a single coil in a ce- 
ment body, in such a way that a break 
necessitates sending the entire rheo- 
stat back to the factory, the coils have 
been wound in a number of units each 
one of which is independent and may 
easily be taken out for replacement. 
The insertion of a new coil is only a 
matter of a few moments’ work. Con- 
tacts are also easily removed. 

These rheostats are made with five, 
seven, or nine units, as is desired by 
the purchaser. In all types the design 
has been carried out so that the piece 
of apparatus is of a pleasing appear- 
ance, has ample radiation and sufficient 
durability. The wire used is of a spe- 
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UNIT-COI FIELD REGULATOR. 
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cial composition which keeps a practi- 
eally constant resistance at all working 
temperatures. The waterproof cement 
with which the coils are surrounded 
is made by the manufacturers of the 
rheostat. After making up the coils 
they are baked in the cement, making a 
very handy unit. The bottom of these 
and the unit coils may be seen in the 
accompanying illustration. 

Two general types of the rheostat are 
placed on the market: one for mount- 
ing on the front of the switchboard, and 
one for mounting on the rear. In the 
former the handle furnished is of hard 
wood with a jet finish, while the handle 
supplied with the latter is of finished 
copper. A plate furnished indicates 
the direction the handle must be turned 
to raise the voltage. 

Sizes which are now supplied in this 
shunt field resistance are for generators 
between one and 1,500 horsepower. In 
eases where the rheostat must carry 
over fifty amperes an open iron grid is 
used instead of the embedded coils, al- 
though the unit idea is the same as in 
the smaller sizes. 
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Electric Chafing Dishes and Frying 
Pans. 

The rapidly increasing use of elec- 
trically heated apparatus for domestic 
purposes has led to the design of var- 
lous devices and modifications of those 
already designed. Examples of these 
are shown herewith in the frying pan 
and the blazer-typ:: chafing dish 
manufactured by the Westinghouse 


BLAZER. 


Electric & Manufacturing Company, 
East Pittsburgh, Pa. 

The frying pan is a very convenient 
cooking utensil particularly adapted 
for use in homes, restaurants, hotels, 
etc. It is not only a complete frying 
pan, capable of cooking everything 
that can be fried in the ordinary man- 
ner, but it can also be turned into an 
electric disk-stove by simply inverting 
it and is then suitable for all kinds of 
light cooking, toasting and similar 
uses. 


It is made of sheet steel and has a 


polished metal handle. The heating 


element is located in the bottom of the 
pan and is hermetically sealed between 
steel walls so that it is completely pro- 
tected from oxidation. 
be easily cleaned. 

The pan heats very quickly and can 
be run at three different temperatures 
—high, medium and low. The desired 


The pan can 


FRYING PAN AND STAND. 


temperature is obtained by means of 
an indicating push-button switch. 

The stand is made of aluminum and 
is so designed that the frying pan can 
be run at full heat without injuring 
the surface of the table on which it is 
supported. The whole outfit is very 
light. 

The Westinghouse blazer-type chaf- 
ing dish is the most improved form of 
this popular utensil. In it there is ab- 
solutely none of the danger from fire 
and explosion which is always present 
when alcohol is used. The heat is uni- 
formly distributed over the bottom of 
the pan, thus eliminating the over- 
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heated center and cold sides which are 
unavoidable when heat from a flame is 
used. 

The dish can also be operated at 
three heats—high, medium, and low— 
and the temperature at each heat is al- 
ways the same, so that results once ob- 
tained can always be duplicated. It is 
always ready for use and consumes so 
little current that it is more econom- 
ical than the alcohol-heated dish. 

This chafing dish is similar to the 
ordinary type except that it has three 
pans instead of two—a water pan, a 
food pan, and a blazer. The water pan 
and the food pan are the same as used 
with the ordinary alcohol chafing dish. 

The blazer contains the heating ele- 
ment hermetically sealed in the bot- 
tom. It is similar to the food pan in 
appearance and can either be used as a 
food pan for operations requiring high 
temperature, as in frying, or it can be 
filled with water and used to heat the 
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BLAZER-TYPE CHAFING DISH. 


food pan, which fits within it, when 
mild heat is wanted. 

An indicating plug switch controls 
the temperature. The high heat is or- 
dinarily used to bring the chafing dish 
to the desired temperature. The low 
heat will keep water boiling after the 
boiling point is once reached and 18 
useful for keeping food warm. The 
medium heat is the highest that 18 
usually wanted for most cooking in the 
blazer. 

All metal parts are handsomely fin- 
ished in polished nickel or copper. 
The handles are ebonized wood. The 
blazer is designed to fit the most popu: 
lar sizes of chafing dishes and contains 
all the parts necessary for electrical 
operation. By its use the most popu- 
lar makes of alcohol chafing dishes 
may be operated by electricity with no 
changes of any kind. 

2» 

The exports of coal from the United 
States during 1910 were 13,805,866 long 
tons, valued at $41,470,792. Of this 
quantity 3,021,627 long tons, valued at 
$14,785,387, was anthracite. 
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A New Form of Resonator. 

A new form of resonator, consisting 
of a Tesla transformer with provision 
for tuning by the adjustment of the 
number of tunes in the primary coil, 
has recently been constructed for ex- 
perimental purposes at the University 
of Detroit. The following description is 
due to John B. Kremer: 

Fig. 1 represents a side view of the 
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FIG. 1—SIDE VIEW. 


apparatus with a sectional view of the 
high-frequency primary PP. Fig. 2 
shows a plan. The heavy circle on the 
spiral in Fig. 2 is a top view of the sec- 
ondary H in Fig 1. As is evident from 
the figures, the primary, instead of be- 
ing wound in the usual cylindrical form, 
has the shape of a flat spiral, lying on 
the table. The tuning of the primary 
circuit to the various secondary circuits 
—for several secondaries are in use—is 
done by taps brought out to the front 
of the table as shown in both figures at 
li, ta ts, ete. j is a two-kilowatt stepup 
transformer of the open-magnetic-cir- 
cuit type, furnishing 20,000 volts, with 
a very low resistance in the secondary. 
The open-circuit type of transformer is 
to be preferred for high-tension labora- 
tory experiments, as, in spite of its low 
efficiency, it greatly lessens the danger 
of a burn-out with a flaming spark gap. 
The condenser C consists of brass plates 
separated by glass and immersed in oil. 
It is divided into four sections, one of 
which is subdivided into three parts, 
thus giving a wide range of capacity. 
Its total capacity is 0.095 microfarad. 
Of this, however, but one-third or one- 
half is needed for most experiments. 
From the condenser, two wires, with the 
spark gap S, and the primary PP in 


series, complete the primary circuit. 
One of the wires is connected to the 
innermost end of the spiral, the other 
to the tap t, which by trial gives the 
best results. This of course will de- 
pend on the size of the secondary and 
the nature of the experiment. The 
larger the secondary, the more turns 
will be needed to bring the two circuits 
in harmony. Whether the grounded 
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wire E is to be used or not will depend 
on the experiment. If, for example, 
the secondary coil is used as Oudin’s 
resonator, connecting the lower end to 
the ground greatly increases the effect, 


FIG. 3—COIL IN ACTION. 


but the opposite is true when the ap- 
paratus is used as a Tesla transformer. 
The fiat spiral has thirteen turns of No. 
0000 cable. The taps are formed by 
boring holes in this cable and passing a 
wire through the hole to the front of 
the table. With this arrangement the 
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effect of tuning may be beautifully 
shown to an audience by closing the 
switch of the transformer j and draw- 
ing one of the leads from the condenser 
over the entire row of taps. In doing so 
the discharge of the secondary H will 
rise from a minimum to a maximum and 
then die out again. The secondary coil 
H is placed in an upright position over 
the center of the spiral but separated 


FIG. 2.—PLAN VIEW. 


from it by a plate of glass, G, the lower 
end, being always connected to one of 
the taps, as indicated by the line K, 
to prevent sparking between the pri- 
mary and secondary. Without this con- 
nection a plate of glass even one inch 
thick will not prevent a heavy discharge 
passing from primary to secondary. So 
far three secondary coils of the follow- 


ing dimensions have been constructed: 
mber Number 


Diameter. Height. a Wire. of Turns. 
16 inches 25 inches 25 900 
12 inches 18 inches 28 830 
8.5 inches 17 inches 30 986 


All three coils consist of a single layer 
of double-cotton-covered wire boiled in 
paraffin. The two smaller ones are 
wound on paper cores, the larger one 
on a wooden frame. The small coil is 
tuned with one-third the capacity of the 
condenser and eight and a half turns 
of the primary. The next coil with the 
same capacity of condenser requires ten 
and a half turns, while the large coil 
requires with the same capacity an ex- 
tra impedance coil in series with the 
spiral. 

This modified form of primary PP 
has many advantages, for it not only 
facilitates experiments with different 
kinds of secondary coils, but also in- 
creases the effects in a marked degree. 
The small coil, for instance, when con- 
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nected, as indicated in the diagram, will, 
after the spark gap has been freshly 
polished, send out, besides a mass of 
bluish-white brush discharge, four or 
five flames which exceed in length the 
height of the coil, while at intervals one 
or other will grow in size till it reaches 
around the glass plate and forms a com- 
plete are from the top of the coil to the 
primary. However, they are never at- 
tracted as one might expect, to the bot- 
tom of the coil itself. If the capacity 
is too great, heavy sparks will break out, 
mostly from the lower half of the coil. 
The two other coils give sparks that are 
of much greater volume though not 
quite ‘so long. The discharge of all 
coils is accompanied by noise that will 
drown out the loudest speaking in the 
room. Fig. 3 is a reproduction of a 
photograph of the coil in action, and 
shows the discharge from the top of the 
coil. Owing to the color of the dis- 
charge at the outer end, which is a red 
dish purple, this proportion does not 
show in the photograph, and the dis- 
charge appears shorter than it really is. 
—eo 

Leveling the Light Distribution by 
Means of Haskins-Lucida Reflectors. 

Thanks to the rapid progress which 
has been made during the last few 
years in scientific illumination, exact 
data is now obtainable as to the dis- 
tribution of light not only from the 
lamps themselves but also from the 
lighting units taken as a whole, i. e., 
the lamps as aided and modified in 
their effect by the reflectors, shades or 
globes used with them. In practice, it 
is the unit as a whole that gives us the 
lighting effect by which the consumer 
profits and for which he has to pay; 
hence it is from this general effect that 
he must judge of what he is getting. 
What that will be, may be estimated to 
some extent from the rules which have 
already been determined as to the shap- 
ing of globes and reflectors when made 
of certain materials. 
we vary the 


But the moment 
materials, the rules no 
longer hold good and new rules or 
their equivalent in some form or other 
must be determined for the shades 
made of the new materials. 

This has particularly no- 
ticeable of late in connection with the 
growing tendency of many prominent 
architects and engineers to adopt glass- 
ware made of a soft pearly type, which 
will readily lend itself to artistic ef- 
fects. When such ware is offered to 
those seriously looking into the prob- 


been 
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lem of economical lighting, two ques- 
tions are commonly raised: First, does 
the change to the newer materials 
mean a loss of light? Second, can a 
reasonably uniform distribution of the 
light be obtained by using artistically 
shaped reflectors made of such pearly 
material? 

As to the first question, all tests so 
far reported agree that the loss of light 
by absorption is quite small in the new 
materials when these are free from 
specks or cloudy spots which would in- 
terfere with the free passage of the 
light. Moreover, the smooth surface, 
free from horizontal ribbing, does not 
afford the lodging places for dust which 
have made some of the cut-glass types 
of clear shades difficult to clean. This 
deposit of dust would have to be taken 
into consideration in making any com- 
parisons between the two classes of re- 


flectors and shades if such comparisons ° 


are to have a commercial value. 

As to the second question, curves of 
light distribution have already been 
published by the manufacturers for a 
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herewith, represents the light delivered 
by a single lamp only. Where a num- 
ber of lamps are suitably spaced so that 
the rays of light will overlap, they will 
reinforce each other and produce an 
illumination in which the variation 
from an absolute uniformity can not 
readily be discerned by the human eye. 
The chart shown is based on tests of a 
bowl-type reflector, measuring about 


12 inches in diameter and 7.5 menes 
high. 
to » 
Gould Storage Battery Car for Pekin, 
Ml. 

A new type of storage-battery car has 
recently been purchased by the Pekin 
City Railway, of Pekin, Ill., from the 
Gould Storage Battery Company, of 
New York City. This car is operated 
from the center of the city to the dis- 
tilleries, a distance of about two miles, 
and up to the present time is reported 
to have given the best of satisfaction. It 
is In service about seventeen hours a day 


and from 100 to 110 miles are run on one 
charge. 


ILLUMINATION ON 


variety of shapes, but usually these are 
in the form of bat-wing or butterfly 
curves which do not convey much 
meaning to the men who must pay for 
the light or who must satisfy the user 
of light that he is getting good value 
for his money. What these people want 
to know is, whether or not their using 
glassware made of the newer materials 
will still allow them to distribute the 
light widely and evenly. One answer 
is given in the curve plotted by the 
engineering department of the Haskins 
Glass Company from tests made at the 
Electrical Testing Laboratories, New 
York, on a Haskins-Lucida reflector 
fitted with a 250-watt clear-bulb tung- 
sten lamp. This shows that the foot- 
eandles of light delivered on a work- 
ing plane eight feet below the source 
of light are distributed with a remark- 
able uniformity. Even beyond the six- 
foot range the light-drops off very 
gradually, reaching the one-foot-candle 
value at a distance of nine and one- 
half feet. This chart, as reproduced 


HORIZONTAL PLANE WITH HASKINS-LUCIDA REFLECTOR. 


The car has an overall length of 2¢ 
feet; the length of the car body is 18 
feet; the length of the platforms is 4 


feet 6 inches, and the width of the car 


body is 7 feet 6 inches. The height 
from the rail to the top of the car body 
is 10 feet 4.5 inches. The seating ca- 
pacity is twenty-eight. The car is pro- 
pelled through single-reduction gears 
by means of two series motors rated at 
thirty amperes, 110 volts. The con- 
trollers are of the series-parallel rail- 
way type. 

The body is placed on a single truck 
of special design, combining lightness 
with strength. The car is lighted with 
tungsten lamps and provisions are also 
made for heating the car in cold 
weather. The battery equipment con- 


sists of 58 cells, 29 plate, Gould high- 
capacity batteries of the pasted type. 
These are placed in a special ventilated 
compartment under the longitudinal 
seats. The average speed with 8 stops 
of 8 seconds each per mile is 7 miles 
per hour. 
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CANADA. 


(Special Correspondence.) 


OTTAWA, OXT., DECEMBER 1.—The official announcement is made 
that the Canadian Light & Power Company, of Montreal, has se- 
cured a majority of the stock of the Saraguay Company, which 
takes with it some important contracts and franchises. 

The Dominion Government has granted incorporation to the 
Eastern Canada Power Company, Limited, of Montreal. Powers 
are secured to carry on an electric light and power supply business. 
The capital is placed at $1,000,000. 

The Rio de Janeiro Tramway, Light & Power Company has 
called a special meeting at Montreal for December 11, for the pur- 
pose of increasing the capital stock of the company from $40,000,000 
to $50,000,000, by the issue of 100.000 additional shares of $100. 
The net earnings, for the first nine months of the present year 
amount to $4,956,040, an increase of $1,038,209 over same period last 
year. 
It is stated that within a very short time, the city of Kingston, 
Ont., will be provided with electric power from the Chats Falls. 
near Ottawa. There is a proposition now on foot for the city to 
get its power from High Falls, in North Frontenac, but the distance 
to Chat’s Falls by direct line is only 100 miles, no farther than the 
a and only fifteen miles farther than the falls at Wadding- 

on, N. Y. 

It is said that Sir Max Aitken, the Canadian multi-millionaire 
member of the British Parliament, and a few of his associates, have 
a new power project in view. It is stated that application will be 
made to Dominion Parliament for a charter for a company with a 
capital of $100,000,000 to develop power on the St. Lawrence River. 
The scheme will include the Cedars, Cascades and the Coteau Rap- 
ids, and the aim is to provide for the development of an enormous 
amount of power. The promoters claim that these rapids, being all 
in Canadian territory, will simplify matters very much. This is 
the project whereby it is proposed to promote a company having an 
initial capacity of 1,000,000 horsepower, and an ultimate capacity 
of 5,000,000 horsepower. 

The new hydraulic development at Shawinigan Falls, Que.. of 
the Shawinigan Water & Power Company, which provides for 75,- 
000 horsepower for use in the city of Montreal, has been com- 
pleted for some weeks. This development involves an enlargement 
of the canal and bulkhead, from which five penstocks of 15,000 
horsepower each, will be eventually carried to a separate power 
house now erected, and in which are presently installed two com- 
plete units of 15,000 horsepower each, together with a new steel- 
tower transmission line operating at 100,000 volts, and an entirely 
independent terminal station at Maisonneuve, at the Montreal end of 
the line. During the past two weeks this plant has been thoroughly 
tested by the Shawinigan company and gives the utmost satisfac- 
tion. It is worthy of remark that this plant now makes the Shaw- 
inigan company’s development the largest single development in 
Canada, as no one company at Niagara has reached the total ca- 
pacity of the Shawinigan plant. 

In two years’ time, there will be another competing company 
in the electric lighting and power field of the city of Montreal and 
Surrounding district. The Cedar Rapids Manufacturing & Power 
Company, of which D. Lorne McGibbon is the head, and Henry 
Holgate, consulting engineer, both of Montreal, is to deliver power 
in that city early in 1914, commencing with an initial supply of 
50,000 horsepower. The ultimate cost of the development work will 
be upwards of $10,000,000, and when all is complete, 150,000 horse- 
power will be available to the users of electricity in Montreal and 
Surrounding district. The Cedar Rapids is but twenty-eight miles 
from the city, and it is stated by Mr. Holgate, who is in charge of 
the engineering features of the project, that the cost of production 
and transmission to the city will be comparatively low and that the 
company will be in an excellent position to deliver power there at 
greatly reduced prices. The Cedars Company has already obtained 
the necessary authority from the Dominion Government and the 
work will be proceeded with at once. 

The first inventory ever taken of the water powers of Canada has 
been completed by the Conservation Commission of Canada, of which 
the Hon. Clifford Sifton is the chairman. The investigation made by 
the Commission, which has extended over a period of two years, shows 
that there is 1,016,521 horsepower developed from water power in 
Canada. The power situation in Ontario is treated very fully, spe- 
cial attention being given to the power possibilities at Niagara 
and condition affecting development there. A significant reference 
is made to the granting of franchises to develop power at Niagara 
Falls. The report states that the low-water flow of the Niagara 
River would yield, at the Falls, about 2.250.000 horsepower, of which 
Canada’s share would be one-half. Franchises have already been 
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granted and plants partially completed for the development, on the 
Canadian side of the river, of about 450,000 horsepower. In other 
words, instead of “millions” of horsepower being available, as has 
been sometimes stated, it appears that one-half, and by all odds 
the better half, of Canada’s usable share of Niagara Falls power, 
has already been placed under private control. Ontario leads all 
the other provinces in electrical development, the total amount de- 
veloped in this province being 532,266 electrical horsepower, while 
Quebec comes next with 300,153 horsepower. The report says that 
it has not been deemed advisable to make an estimate of the total 
water power in the country, but mention is made that one estimate 
places it at 17,000,000 horsepower. Canada has an estimated water 
area of 125,755 square miles. Hence, as compared with the estimated 
area of 52,630 square miles of water area in the United States, Can- 
ada is seen to have nearly two amd a half times the water area 
possessed by the United States. The estimated water area of 
Ontario alone is 40,354 square miles, exclusive of any portion of the 


Great Lakes, or any arm of the sea. 


MEXICO. 


(Special Correspondence.) 

Mexico Ciry, MEX., NOVEMBER 29.—Official announcement is 
made that the Mexican Midland Light & Power Company, Ltd., of 
Montreal, Can., which was recently chartered with a capital of 
$45,000,000, has acquired the concessions and other holdings of the 
Mexican Hydroelectric Company which had its headquarters in 
Mexico City. This new company will, it is announced, carry out 
the plans of the Mexican Hydroelectric Company for the installa- 
tion of hydroelectric plants on the Waranjo River in the state of 
San Luis Potosi and the Rio Blanco in tne states of Nuevo Leon 
and Tamaulipas. Besides the available water power that is owned 
by the company its concession from the Federal Government called 
for the construction of systems of electric railway and several 
hundred miles of power transmission lines. 

With regard to the construction of a dam on the River Conchos, 
State of Chihuahua, to store the flood waters of the river up to 
1.109.000,000 cubic meters, for the generation of electric energy, the 
Merican Herald states that more than 1,000 men are at work on the 
dam and reservoir. which will be completed by June, 1913. The 
power generated will be transmitted to the Parral, Naica, Santa 
Barbara, Santa Eulalia, and other mining districts of Chihuahua. 
Water will be stored along the course of the Conchos for a distance 
of thirty miles, the reservoir varying in width from four to five 
miles. The total cost of the work is estimated at about $7,650,000. 
The undertaking is being carried out by the Mexican Northern 
Power Company, a Canadian concern. 

Capital is now being sought for the erection of an electric plant 
at the Talamantes cotton factory at Allende, District of Jimenez. 
At present about sixty horsepower is developed from the waters of 
the natural spring called Ojo de Talamantes. The cotton factory 
controls only about one-half of the power during the working days, 
but has exclusive water rights at night and during feast days. 
Should the money be secured, the owners plan the erection of a 
$50.000 plant which will develop about 100 horsepower. 


COMMISSION NEWS FROM NEW YORK. 
(Special Correspondence.) 


The Public Service Commission, Second District, has authorized 
the Richfield Springs Utility Company to purchase the existing 
plant and distributing system of the Richfield Springs Electric Light 
& Power Company and to increase its capital stock from $300 to 
$20.000. The company is also authorized to make a mortgage upon 
all its property and franchises to secure an authorized issue of 
$100,000 par value of five-per-cent first-mortgage thirty-year gold 
bonds. The company is authorized to issue capital stock to the 
amount of $13,600 and bonds to the amount of $34,000, to be sold at 
not less than eighty-five for the purchase of the properties men- 
tioned and for rehabilitation of the plant at Richfield Springs. 

The Public Service Commission, Second District, has closed 
upon its records the complaint made by residents of Warsaw 
against the American Express Company and the Wells Fargo & 
Company Express as to the refusal of each of these companies to 
install a telephone of the Federal Telephone & Telegraph Com- 
pany in local offices in that village. Upon a hearing had upon the 
coniplaint the companies have agreed to install the Federal service 
for a period of six months to ascertain the need of the same. 

At Albany on Monday the complaint of the residents of Cox- 
sackie against the Upper Hudson Electric Company as to the price 
for electricity and alleged discrimination against that village was 
heard; also the petition of the Northern Westchester Lighting 
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Company for authority to issue bonds; a hearing upon an order to 
show cause made by the Commission as to the manner of keeping 
accounts by the Westchester Lighting Company; and an order to 
show cause directed against the Ticonderoga Home Telephone 
Company and the Ticonderoga Light, Heat & Power Company as 
to why certain additions, improvements and alterations should not 


be made to their plants, so that they may improve their service 
for the public use. 


IMPORTANT DEVELOPMENTS. 


(Special Correspondence.) 


A 100,000-HORSEPOWER PLANT PLANNED.—The Great 
Northern Railroad Company is preparing to develop 100,000-horse- 
power by building a dam and hydroelectric plant in the gorge of 
Chelan River, which connects Lake Chelan, in Washington, with the 
Columbia River. The dam will raise the level of Lake Chelan, 
already famous as the deepest lake in the world. Two dam sites 
are under consideration by Robert Herzog of St. Paul, who built 
the Great Northern’s small hydroelectric plant in the Tumwater 
Canyon of the Wenatchee River, by which trains are operated 
through the Canadian tunnel. Chelan dam will be either 200 or 300 
feet high, depending on which site is used. 


NORTHERN CALIFORNIA COMPANY’S PLANT STARTS.— 
The new 21,000-horsepower hydroelectric plant of the Northern 
California Company, at Coleman, on Battle Creek, was recently 
put in operation. The powerhouse, the machinery contained there- 
in, the eleven miles of canal to convey 20,000 miners’ inches of wa- 
ter, and the other equipment, cost nearly $1,000,000. The new plant 
almost doubles the company’s development, which now totals 47,000 
horsepower, the other four plants combined developing only 26,000 
horsepower. This power is distributed down the valley as far as 
Chico on the east side of the river and Arbuckle on the west side, 
the surplus being delivered in San Francisco over the wires of the 
Pacific Gas & Electric Company. The Northern California Power 


Company has commenced work on a far larger undertaking in the 


big bend of Pitt River, where 100,000 horsepower will be developed 
at a cost of $4,000,000, This work is to be completed in two years. 


LIGHTING AND POWER. - 
(Special Correspondence.) 
GRAVETTE, ARK.—This city is to issue $25,000 in electric 
light bonds. 


MENLO, IOWA.—A vote will soon be taken on granting an 
electric light franchise. 


MARQUETTE, NEB.—It is contemplated to install a eoni bina: 
tion water and light plant. 


CORPUS CHRISTI, TEX.—The municipal electric light yae 
is to be extended and improved. 


GLIDDEN, IOWA.—The proposition carried to issue bonds for 
$10,000 for an electric light plant. 


NORFOLK, NEB.—This city will vote December 12 on the fea: 
ance of $75,000 in electric light bonds. 


DALLAS, TEX.—The Hancock Electric Company has been İn- 
corporated with a capital stock of $6,000. 


PERRY, IOWA.—The Perry Electric Company has been incor- 
porated with a capital stock of $100,000. 


DALLAS, TEX.—The Dallas Electric Light & Power Company 
is about to double the capacity of its plant. 


WASECA, MINN.—The Consumers Power Company, of Man- 
kato, will furnish light and power for this place. 


WAGONER, OKLA.—The Wagoner Electric & Gas Gonipany 
has been incorporated with a capital stock of $1,500. 


STORY CITY, IOWA.—A contract has been closed for the in- 
stallation of sixty-five electroliers along Broad Street. 


HOT SPRINGS, CAL.—The Pine Flat Company plans for ‘ne 
erection of an electric power plant near Hot Springs. 


WAKONDA, S. D.—The Wakonda Light, Power & Heating Con: 
pany has been formed and will install a lighting plant. 


MENNO, S. D.—An electric light plant is to be installed Here 
goon. Arrangements have been made for putting it in. C. 


ASHDOWN, ARK.—The Texarkana Ice Company has 
granted a twenty-five-year electric light franchise here. 


ALLEGHANY, CAL.—The Twenty-one Mine, F. M. Phelps, man- 


been 


ager, plans for the installation of an electric power plant. A. 
LETHBRIDGE. ALTA.—On December 11, the city will vote on 
$450,000 for a municipal street railway and power system. C. 


BLUE HILL, NEB.—The Webster County Light & Power Com- 
pany has been incorporated with a capital stock of $4,000. 


ALLISON, IOWA.—The question of granting a twenty-five-year 
franchise to Claude Mackey will be voted on December 11. 

STEAMBOAT ROCK, 1IOWA.—The proposition has carried to 
grant the Park Dam Company a franchise for electric lights. C. 


SLATER, IOWA.—The Commercial Club has appointed a com- 


mittee to investigate the matter of installing ornamental street 
lights. C. 


LAKE CRYSTAL, MINN.—The Consumers’ Power Company, 
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Mankato, Minn., seeks a franchise here to furnish electric light and 
power. C. 


KEOKUK, IOWA.—Sample electroliers are being placed on sev- 


eral streets to give the business men an opportunity to select their 
design. 


WABASHA, MINN.—The Minnesota & Wisconsin Power Com- 
pany is building a power line, via Red Wing, through Lake City to 
Wabasha. : 

HUNTINGTON, ORE.—A franchise has been granted the Ore- 


gon-Idaho Light & Power Company for an electric lighting system 
in this city. 


GARDINER, ME.—The Central Maine Power Company has built 


a line to Richmond and is now supplying that town with current 
for lighting. 


PANDANARUM, MASS.—Through a popular agitation electric 


lights are to be installed here, although service will not be started 
until spring. 


BOWBELLS, N. D.—The proprietor of the Portal electric light 


plant has asked for the privilege of operating an electric light 
plant here. 


BALTIMORE, MD.—A plant will be installed for lighting and 


heating the City Hall and Courthouse. The installation will cost 
about $70,000. 


VAN HORNE, IOWA.—Work is being pushed on the light power 


building, and it is thought the plant will be in operation about 
December 25. 


SINTON, TEX.—The Sinton Ice & Light Company has beak 


incorporated with a capital of $10,000 by L. Fonts, R. N. Hodge and 
Gordon Bullitt. 


SAN DIEGO, CAL.—The plans of Superintendent Adams to 


light the down town streets with ornamental cluster lights have 
been approved. 


ELK GROVE, CAL.—The Pacific Gas & Electric Company plans 


for the installation of an incandescent electric street-lighting sys- 
tem at Elk Grove. 


WENATCHEE, WASH.—The Wenatchee Valley Gas & Electric 


Company has purchased the plant of the Valley Power Company at 
Dryden for $250,000. 


KAMLOOPS, B. C.—The municipality is considering the erec- 


tion of a hydroelectric power plant of 2,000 horsepower capacity 
on the Barrier River. 


MANCHESTER, IOWA.—A five-year contract for lighting thè 


streets of this city has been made with the Manchester Light, 
Heat & Power Company. 


HOLLAND, IND.—The Home Electric Light Company has been 


incorporated by J. H. Miller, H. W. A. Hemmer and J. F. Ober- 
beck. The capital is $1,500. 


SIOUX CITY, IOWA.—The Electric Engineering Company has 


been incorporated with a capital of $10,000 by E. L. Snyder, Harry 
J. Ryan and Ralph A. Oliver. 


OTTERBEIN, IND.—The Otterbein Light & Power Company 


has been incorporated by R. H. Holt, Lewis Leaming and R. W. 
Pierce. The capital is $10,000. 


ANGOLA, IND.—The Angola Light & Power Company has been 


incorporated with a capital of $50,000 by John Dreibeliss, W. E. 
Mossman, A. J. Vesey and others. 


NEWTON, MISS.—An ordinance has been passed consolidating 


the municipal electric light and waterworks plants. H. O. McCord 
has been chosen as superintendent. 


BERKELEY, CAL.—Mayor J. Stitt Wilson has proposed that 
the city establish its own lighting plant, and a committee has been 
appointed to look into the matter. 

GOODING, IDAHO.—The electric substation of the Great 


Shoshone & Twin Falls Power Company, of Boise, was destroyed 
by fire. The staton will be rebuilt. 


FORT DODGE, IOWA.—The Fort Dodge, Des Moines & South- 


ern Interurban plans an increase of voltage from 600 to 1,200. 
Various improvements will be made. 


LAUREL, MISS.—The Laurel Electric Light & Power Com- 
pany has been chartered with a capital of $75,000 by P. H. Saun- 
ders, S. M. Jones and Herbert Lampe. 


PERRY, IOWA.—The Perry Electric Company, with a capital 
of $100,000, has recently been incorporated. B. C. Dilenbeck, J. E. 
Hambright and C. E. Wilson are directors. 


PRESCOTT, ARIZ.—The Arizona Power Company plans for 


the construction of a new transmission line to the Copper Basin 
mining district. R. S. Masson is engineer. 


KEARNEY, NEB.—A special election is to be called for the 
purpose of taking a vote on the issuance of $40,000 to be spent in 
building and equipping an electric light plant. 


THORNDALE, TEX.—The Thorndale Water Company has 
changed its name to the Thorndale Water and Light Company and 
increased its capital stock from $10,000 to $40,000 for the purpose of 
installing an electric light plant. D. 

EPHRATA, WASH.—The Ephrata Electric Company is being 
formed for the purpose of furnishing electric light for this city. 
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The company has a capital of $10,000 and will incorporate and 
proceed at once with installing a plant. 

MADISON LAKE, MINN.—It now appears certain that electric- 
ity for light and power will be transmitted from Rapidan. The 
matter of a franchise is soon to be discussed. 

GOLDENDALE, WASH.—County Commissioner Barnes plans 
for the erection of an electric power plant on his ranch property 
on the Little Klickitat Creek, near Goldendale. A. 

TWO HARBORS, MINN.—The City Clerk is taking bids for 
installing a new engine to replace the one in the city power plant 
which was wrecked and broken in an accident. C. 

PITTSTON, PA.—There has been considerable agitation here 
recently in regard to purchasing the plant of the local electric 
light company and operating it as a municipal plant. 

CASTLE ROCK, WASH.—The Council has granted to H. B. 
Davies, J. W. Seldon and the Tacoma Investment Company the right 
to construct and operate electric lines within the city. 

WALLA WALLA, WASH.—A fifty-year franchise has been 
granted the Pacific Power & Light Company for setting poles and 
stringing wires over the streets and alleys of Atalia. 

CENTRALIA, WASH.—The Washington-Oregon Corporation has 
made application for a franchise to erect poles for electric light 
wires along the country road between Littell and Adna. 

DORRIS, CAL.—The bid of the Siskiyou Electric Light & Power 
Company for a franchise for stringing and maintaining wires in the 
corporate limits of the town of Dorris has been accepted. 

RED WING, MINN.—The Red Wing Gas, Light & Power Com- 
pany has been asked to submit a proposition for the lighting of 
the city under a new contract, including cluster lighting. C. 

HAILEY, IDAHO.—Kilpatrick Brothers plan for the erection 
of a hydroelectric power plant on Silver Creek. A power and light- 
ing distributing system will be installed at Picabe, Idaho. | A. 

BOISE, IDAHO—The VanWick Light & Power Company has 
been incorporated with capital stock of $100,000. The stockholders 
are L. Kimball, M. E. Wayland, M. R. Jones and W. C. Clark. 

MORRIS, MINN.—S. Stewart recently purchased a 250-horse- 
power engine for the electric light plant: A new generator has 
also been purchased and both will be installed in the plant. C: 

FAIRBURY, NEB.—The Council rejected the new turbine en- 
gine and dynamo, recently purchased, to add to the electrical equip- 
ment of the city plant, because they were considered too small. C. 

WASECA, MINN.—The City Council has sold $15,000 of bonds 
for the city’s water and light uses. The power and light circuits 
are to be rebuilt and new generators added for the day circuit. 

SIOUX CITY, IOWA.—A local company has been organized at 
Dakota City for the purpose of putting in an electric light and 
power plant which will furnish light and power for the entire 
city. 

SANTA ANA, CAL.—The Board of City Trustees and the Mer- 
chants’ & Manufacturers’ Association plan for the installation of 
an ornamental cluster street-lighting system in the business dis- 

A. 

ABERDEEN, S. D.—The Aberdeen Light & Power Company 
have been notified by the City Commission to put its plant into 
shape to give adequate service and comply with terms of the aa 
chise. ; 

FRESNO, CAL.—According to General Manager A. G. Wishon, 
of the San Joaquin Light & Power Company, the survey work of 
the proposed line near Edison and fourteen miles south is almost 
completed. 

WILLIMANTIC. CONN.—A resolution has been adopted pro- 
viding for a committee to enter into a three-year contract with the 
Willimantic Gas & Electric Company. The present contract expires 
in January. 

BEAUMONT, TEX.—Articles of incorporation of the Beaumont 
Electric Light Company have been recently filed. The capital is 
$880,000. Practically all of the stock is owned by Raymond Neilson, 
of Houston. 

SALT LAKE CITY, UTAH.—F. Auerbach & Brothers will build 
an electric power plant in connection with their new department 
store. A building permit for the erection of the power house has 
been issued. A. 

EDGEFIELD, S. C.—The town of Edgefield is now engaged in 
putting in an electric lighting plant. Contracts for the erection of 
the central power house have been let and the work will be pushed 
to completion. 

LOUISVILLE, KY.—The Marine Electric Company, capital- 
ized at $5,000, has filed articles of incorporation, and will do re- 
pair work. The incorporators are E. C. Thirwell, H. A. Tepel and 
C. G. Thirwell. 

VICTORIA, B. C.—Alexander Watson, shipbuilder, is preparing 
plans for a new steamer to be constructed by the British Columbia 
Express Company. The plans call for the installation of an elec- 
tric lighting plant, A. 

EUFALA, ALA.—Contracts have been awarded for the con- 
struction of the new municipal electric light plant, the total cost 
from the boilers to the distributing system to be $25,229. It is 
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expected that the new plant will be ready for operation in about 
four months. 

VISALIA, CAL.—The Mount Whitney Power Company plans 
for the installation of a street-lighting system at Visalia in the 
business and residential districts. General Manager Maddox is in 
charge of the work. A. 

SYRACUSE, KANS.—Work is under way on the new $40,000 
municipal water and electric light plants that have been contem- 
plated for some time. It is expected that service will be started 
in about three months. 

GLENDALE, CAL.—The city trustees have accepted the offer 
of L. C. Brand to transfer the Glendale Light & Power Company’s 
West Glendale system to the city for $55,000. The system will be 
enlarged and improved. 

ATTALIA, WASH.—Poles are being erected for the distribution 
line distributing electric power over the local irrigation project. 
Attalia will have electric lights by January 1. Work on the pump- 
ing plant is being rushed. 

DEFIANCE, O.—The Defiance Utilities Company has been in- 
corporated with a capital of $50,000 to operate an electric light 
plant. The incorporators are M. W. Steinberger, H. D. Bokop, E. W. 
Costello and C. S. Ashley. 

BLOOMFIELD, N. J.—The City Council has authorized the 
mayor to sign a lighting contract for a term of five years with the 
Public Service Electric Company. The idea of erecting a municipal 
plant has been abandoned. 

DEVILS LAKE, N. D.—The Stotler Investment Company has 
taken possession of the Devils Lake & Chautauqua Railway, which 
it recently purchased. Work will be started, preparing for elec- 
trification as soon as possible. 


SUTTON, MASS.—This town is to be furnished with electric 
power by the Worcester Suburban Electric Company. The city 
waterworks will be electrically operated, and a number of resi- 
dences supplied with electric light. 

OLDENBURG, IND.—The Oldenburg Electric Light, Power & 
Waterworks Company has been incorporated with a capital of 
$5,000. The incorporators are George Holtel, N. G. Gloshen, Harry 
G. Barchelt, B. J. Kessing and John Schmidt. 

VIRGINIA, MINN.—At a recent election it was voted that the 
city should acquire by purchase or by condemnation the water and 
light plant of the Virginia Electric Power & Water Company and 
operate the same for the benefit of the public. 

EUGENE, ORE.—The City Council has sold the $25,000 bond 
issue for a street lighting system, recently voted, to local people. 
The city will soon commence the installation of the system, which 
provides for cluster standards on the main streets. A. 

WASHTUCNA, WASH.—L. Campbell plans for the erection of 
a hydroelectric power plant on the Adams River, with a transmis- 
sion line to the flour mill plant he proposes to establish. The 
power genetated will be used for operating the mill. A. 

FAIRFIELD, IOWA.—The City Council, of Fairfield, has signed 
a contract with the officials of the Iowa Power Company, at Oak- 
land Millis, for light to be furnished the city at three cents a kilo- 
watt-hour. The contract is for a period of ten years. 

FLANDREAU, S. D.—At a special election at Flandreau the 
voters gave their approval to an electric light franchise which had 
been submitted to them. The work of installing the plant will be 
commenced as soon as the preliminaries can be arranged. 


ANOKA, MINN.—Preliminary work on a big dam has been 
begun by the Great Northern Developing Company, of Duluth, 
Minn. The dam will] be of concrete and will generate 10,000 horse- 
power. The new dam’ is situated about five miles southeast of 
Anoka. C. 

PATTON, CAL.—The State Engineering Department has ap- 
proved the plans as prepared by State Engineer Ellery, Sacramen- 
to, for the erection of a power plant at the Southern California 
State Hospital at Patton. The plant is estimated to cost 
$12,000. A. 

HOBART, OKLA.—The plant of the Hobart Light & Power 
Company, operating the local electric light plant, has been sold 
under direction of the United States Court to satisfy a judgment 
in favor of a Denver bank. W. S. Huff, of Denver, bid in the plant 
for $85,500. 

JANESVILLE, WIS.—The Janesville Electric Company has 
closed a contract with the Allis-Chalmers Company, of Milwaukee, 
for a 500-kilowatt turbine generator with switchboard, etc. The 
new machine will be installed at the upper plant near the Fourth 
Avenue bridge. 

GALVA, IOWA.—I. E. Baumgardner, town clerk, will receive 
bids until December 15 for the erection and installation of the build- 
ings and the plant of an electric light system. A check for $500 
must accompany each bid. The Electric Engineering Company, 
Sioux City, lowa, engineers. 

EATON, O.—A twenty-five-year franchise to maintain an elec- 
tric power-transmission Jine in Preble County has been granted the 
Greenville Electric Light & Power Company. The company will 
furnish electricity for light and power in the villages of Lewisburg, 
West Manchester and Eldorado. 
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STANDISH, MICH.—C. F. Hall, proprietor of the City Flour & 
Shingle Mills, has become sole owner of the local electric light 
plant and waterworks. A new power house will be erected, and 
the plant moved to the grist mill property. A ten-year franchise for 
city lighting and pumping will be asked for. 

GUTHRIE, OKLA.—The city will issue light bonds and proceed 
with the building of the municipal electric light plant, following a 
recent decision of the Federal Court. The Woodward Cotton Com- 


pany has a contract with the city to furnish light and attempted to 
restrain the city from building the municipal plant. 


TACOMA, WASH.—The Castlerock Light & Power Company 
has been incorporated with a capital stock of $250,000 and prin- 
cipal office at Tacoma. H. B. Davis, A. E. Braden and I. W. Seldon 
are incorporators. The company will build an electric lighting 
plant and distributing system at Castlerock, Wash. A. 


MINNEAPOLIS, MINN.—The city engineer has been instructed 
to prepare estimates as to the cost of installing an electric generat- 
ing plant at the new filtration installation. Should this plant be 
installed the machinery at the filtration plant, including pumps, 
etc., will probably all be driven by power generated there. 


GEORGETOWN, TEX.—The city water and light plant improve- 
ments, aggregating $45,000, are nearing completion. The light plant 
is now in operation. Street lights numbering 100 have been put in 
recently. Already 100 residences have been wired and others will 
follow in addition to the 400 already having the lights. 


BURLINGTON, VT.—The contract for the new turbine gener- 
ator and condenser to be installed in the municipal lighting plant 
has been awarded to the Westinghouse Electric & Manufacturing 
Company for $20,500. The estimated cost of putting the plant in 
operation and placing it on a paying basis is estimated at $24,000. 


WASECA, MINN.—The city has made a contract with the Con- 
sumers Power Company for power at a flat rate of four cents per 
kilowatt-hour. The power will be used for city lighting and city 
pumping, and in addition the city will retail it to private users. A 


bond issue of $15,000 will be used in rebuilding the distributing svs- 
tem, etc. 


OTTUMWA, IOWA.—The Ottumwa Gas, Light, Heat & Power 
Company, which has been owned by local parties, was recently sold 
to the Western Utilities Company, controlled by Grand Rapids. 
Mich., and Chicago capitalists. The company will be reorganized 


and an issue of $750,000 of bonds floated for extensions and im. 
provements. 


PINE CITY, MINN.—The Eastern Minnesota Power Company 
is installing a hydroelectric power plant seven miles east of here. 
on the Snake River. The plant will be equipped with modern 
electric and hydraulic machinery. The first installation will be 


about 1,000 horsepower. Approximately 100 miles of power lines 
will be built. 


DEL RIO, TEX.—It is announced by D. B. Chapin of San An- 
tonio, who is promoting the construction of a dam across Devil’s 
River above here to provide the initial power for a large hydroelec- 
tric plant and water for irrigating about 125,000 acres of land, that 


he is making good progress with his plans. The project will cost 
about $2,000,000. 


HOLLAND, IND.—Articles of incorporation have been filed by 
the Home Electric Light Company, of Holland. The capitalization 
is $15,000. The object of the company is to build, equip and oper- 
ate a plant for the furnishing of light and power for the town of 
Holland. John H. Heitinan, J. H. Miller, Harry W. A. Hemmer 
and J. Frank Overbeck are interested. 


JANESVILLE, MINN.—The Village Council has granted a fran- 
chise to the Consumers’ Power Company of Mankato to light this 
village. This company owns and operates a large power house at 
Mankato. It will extend its lines and furnish Janesville with 


electricity for lighting and power. The company will also pump 
water for the village water system. 


PLAISTOW, N. H.—This city is to be electrically illuminated, 
power being supplied from the plant of the Haverhill Electric Com- 
pany of Haverhill, Mass. The Haverhill company will transmit 
power at 2,300 volts to the state line at which point it will be taken 
over by the Plaistow Electric Light & Power Company. The latter 
company own all the equipment in Plaistow and will retail the 
power. 

TRAVERSE CITY, MICH.—Articles of incorporation have been 
filed by the Duck Lake Power Company, which has been organized 
for the purpose of generation, distribution and sale of electricity 
for lighting. power and general purposes. The capital stock is 
$16,000. The incorporators are Harlin Brown, David E. Wynkoop 
and Ralph Wynkoop. The assets of the company include 140 
acres of land at the outlet of Duck Lake. 


VISALIA, CAL.—The Pacific Light & Power Corporation, Los 
Angeles, has been granted a franchise by the Board of Supervisors 
for the erection of power transmission lines in Tulare County. The 
company has signed a contract with the Stone & Webster Engi- 
neering Corporation, Boston, for the construction of its proposed 
hydroelectric power plant at Big Creek, Fresno county. G. O. 
Newman is engineer in charge, 


ATLANTA, GA.—The Georgia Railway & Power Company has 
been incorporated to lease for 999 years the property of the Georgia 
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Railway & Electric Company and to develop big water-power facil- 
ities in the neighborhood of Atlanta. The company will have an 
authorized capital of $30.000,000 bonds and $27,000.000 stock. It 
will not only lease but will guarantee the dividend on the Georgia 
Railway & Electric Company's property. 

REDDING, CAL.—The Mount Shasta Power Company has filed 
a waiver on the part of the Central Pacific Railway Company in 
consideration of $12,000 to provide for all damages that may accrue 
to the railroad property by the diversion of water in the Big Bend 
of the Pitt River. The Mount Shasta Power Company will build a 
hydroelectric power plant with a generating capacity of 200.000 
horsepower. The plant is estimated to cost $7,000,000. A, 


BEAUMONT, TEX.—The Beaumont Electric Light & Power 
Company has been organized with a capital of $880,000 to do a 
general public and private electric light and power business. The 
incorporators are C. W. Kellogg, Jr., Dallas; E. J. Emerson. Beau- 
mont, and Marshall M. Phinney, Boston, Mass., and they are 
directors for the first year, with L. C. Bradley, of Galveston, David 
Daly, Harry L. Harding and W. A. Stevens, of Houston. 


BIRMINGHAM, ALA.—The Tidewater Company, that is now 
constructing a street car line from East Lake to Ensley, kas sub- 
mitted a proposition to the city to furnish electric lights to the 
city and its citizens. It is understood that in this proposal the 
Tidewater Company agrees to furnish lights at a cheaper price than 
is proposed in the proposition of the Birminghain Railway, Light 
& Power Company, now pending before the Commission. 


WEYMOUTH, MASS.—An appropriation of $60,000 to be used 
in making extensive improvements and cdditions was voted at a 
recent meeting of the stockholders of the Weymouth Light & Power 
Company which supplies the municipal plant of Hingham. The 
additions to the present plant come as the result of a large growth 
in the business in Weymouth, Hingham, and Hull. The improve 
ments will include the installation of a 1,000-kilowatt-steam turbine. 


ANGOLIA, IND.—The <Angolia Light & Power Company has 
filed articles of incorporation. The capital stock is $50,000, divided 
into 500 shares of $100 each. The object of the corporation is to 
promote, finance, construct, rent and operate street and interurban 
railroads and power plants. John Dreibiss, W. E. Massman, Allen 
J. Vessey, D. M. Vessey and W. J. Vessey, all of Ft. Wayne, Ind., and 


Sugene S. Reilly and M. B. Kelly, of Pittsburg, Pa., are the incor- 
porators and directors. 


GARY, IND.—The Gary & Southern Railroad Company has 
contracted with the Gary Heat, Light & Water Company for elec- 
tric power for a period of five years. This means as soon as 
the tracks are laid and the wires strung the road will go into 
operation without delay between Crown Point and Gary. This 
is the first time the Gary power concern has made a contract 


outside of the city and its rule was waived because the Crown 
Point line is badly needed. S. 


GLENDALE, CAL.—The offer of the Glendale Light & Power 
Company to sell the municipal electric lighting plant its system in 
West Glendale for a consideration of $55,000 has been accepted 
by the Board of Trustees. The city will vote bonds for the pay- 
ment. The system will be extended to new territory and improved. 
Work will start at once upon the ornamental street lighting system 
to be installed on Brand Boulevard, Fourth Street and Glendale 


Avenue. The system will comprise five-light cluster standards, 
spaced at intervals of 150 feet. 


eb. 


SUNBURY, PA.—The property of the Middlecreek Electric 
Company has been transferred to the Northumberland Gas & Elec- 
tric Company. The property includes the waterpower plant, two 
miles south of Selinsgrove, all the land bought for dam purposes, 
the mill and water power at Kratzerville, and the steam plants in 
Sunbury and Northumberland. The consideration is $223,500. The 
consolidated company now owns all the gas and electric plants in 
Sunbury, Selinsgrove, Northumberland and Milton; has a ninety- 
nine year lease on the Lewisburg plant and an option on the prop 
erty of the Middleburg Light, Heat & Power Company. 


SPRINGFIELD, MASS.—Plans are being drawn for extensive 
improvements on the electric light plant of this city. Work will 
be started as soon as possible.. As finally completed the plant will 
have normal capacity of 1,590 kilowatt. This will be generated by 
two 500-kilowatt machines, one of 350-kilowatt capacity and one 
of a capacity of 200-kilowatts. The present plant was inadequate 
to the demands of the city and at one time during the past month 
the breaking down of one of the machines forced the lighting de 
partment to keep portions of the city in darkness until the con 
mercial plants which are supplied were closed down and their 
power could be transferred to the lighting department. 


SAN FRANCISCO, CAL.—The Oro Electric Corporation has 
been incorporated with a capital of $10,000,000; headquarters at 
San Francisco. The company is a subsidiary of the Oro Water. 
Light & Power Company, and is incorporated with the following 
directors: F. V. Pering, F. S. McAllister, W. B. Phelps, W. S. 
Wisley, A. Harvey and W. G. Jack. The corporation has executed 
a mortgage in favor of the First Federal Trust Company, of San 
Francisco, to provide for its bond issue of $10,000,000, recently 
voted The funds will be appropriated for the construction of the 


proposed 50,000-horsepower hydroelectric power plant in Humbne 
Valley, Plumas County. 
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ELECTRIC RAILWAYS. 


(Special Correspondence.) 

LOS ANGELES, CAL.—E. D. Godde, C. P. Grogan and T. Miller 
are projecting a railway line for San Fernando, to be built under 
the direction of the Mission Land Company. 

WINAMAC, IND.—James C. Fletcher and associates, of Indian- 
apolis, are promoting a traction line te connect Monticello, Knox, 
Winamac, Wanatah, Bass Lake and Valparaiso. S. 

BLAINE, WASH.—The City Council has granted the Nooksack 
Valley Traction Company an electric railway franchise on certain 
streets of the city. J. E. Morrison is manager of the company. 

EI. PASO, TEX.—A bonus of $16,000 has been raised by the El 
Paso Electric Company to build an electric car line along North 
Stanton Street from Arizona to San Antonio Street. ' 


QUINCY, ILL.—It is understood that arrangements have been 


completed to finance the projected interurban line which is to be 
run from Quincy to Niota. H. F. Dayton is interested. C. 


PASADENA, CAL.—The Board of Supervisors will receive 
sealed bids up to December 26 for a forty-year franchise to operate 
an electric railroad along certain highways of Pasadena. 

BAKERSFIELD, CAL.—The San Joaquin Light & Power Com- 
pany has been granted a forty-nine-year franchise for a street rail- 
way on Chester Avenue from Twenty-fifth to Thirty-fourth Street. 


BROWNSVILE, TEX.—S. A. Robertson, of San Benito, Tex., 
who has the franchise for constructing a street-railway system here, 
is preparing to start work. The lines will traverse the principal 
business and residence streets. D. 

RICHMOND, IND.—A survey of the route of the Richmond & 
Eastern Indiana Traction Company from Richmond to Portland is 
progressing rapidly under the superintendency of Jessup and Moore. 
The plan is to let the contract for early spring construction. S. 


DALLAS, TEX.—The Commissioners’ Court has granted John 
T. Witt a franchise to construct an interurban electric railway from 
the west bank of the Trinity River to a point ten miles west in the 
we The proposed line will traverse a thickly populated sec- 
on. : D. 
GREENVILLE, TEX.—The City Council has granted a fran- 
chise to Joseph F. Nichols for the construction of an electric street 
railway line through the city. This line is to be a part of an 
interurban railway which Major Nichols and associates will con- 
D 


struct. 

CONNERSVILLE, IND.—The Merchants Interurban Railway 
Company, of Richmond, is proposing to build a road to connect 
this city and Milton with the Richmond and Portland road. The 
outlook for traction development in eastern Indiana during 1912 
is very bright. 

LOS ANGELES, CAL.—At a meeting of the stockholders of 
the Pacific Electric Railway Company a bond issue of $100,000,000 
was voted. The issue will provide for the underlying bonds of the 
various subsidiary companies and to allow funds for extensive con- 
struction and improvement work. A. 

RICHMOND, IND.—The Eastern Indiana Traction Company, 
has entered upon the work of making a detailed survey for the 
construction of a line south from Richmond to Hamilton, O., and 
Northeast from Richmond to Portland, Ind., a distance of eighty- 
five miles. Work will begin early in the spring. S. 


NEW ORLEANS, LA.—It is announced by B. F. Yoakum of 
New York, chairman of the Frisco committee and board, that the 
Louisiana Southern Railroad which now belongs to the Yoakum 
interests is to be electrified. Its total length will be about seventy- 
five miles, running from New Orleans through a very populous ter- 
ritory. D. 

SACRAMENTO, CAL.—The Fresno & Eastern Railway Com- 
pany has been incorporated with a capital of $1.500,000 to build an 
electric railway from Fresno to Shaver, Cal., a distance of seventy- 
eight miles. Fayette M. Meigs. Oakland, Albert B. Dodd, San 
ERN and George A. Aldrich, Audubon, N. J., are incorpora- 

rs. A. 


HAMMOND, IND.—Senator Gavitt, president of the Gary & 
Interurban Railroad Company, and C. D. Emmons, general man- 
ager of the Chicago & Northern Indiana Traction Company, an- 
nounce that negotiations are almost completed which will give 
the latter road an entrance into Hammond, and ultimately into 
Chicago. S. 


COVINGTON, LA.—W. J. Tracy, of Cleveland, O., has been 
granted a franchise for the construction of an electric railway from 
Slidell to Houltonville, St. Tammany Parish. . It is said that this 
line is a link in a proposed electric road between Slidel and Ham- 
mond, and thaf it will be extended to Baton Rouge. Mr. Tracy is 
the head of a syndicate of Cleveland capitalists. 


CANON CITY, COLO.—The Arkansas Valley Railway, Light & 
Power Company was recently incorporated with a capital of $10,000,- 
000 by F. W. Insull, T. H. Devine and W. S. Raber, all of Pueblo. 
The purpose of the corporation is to construct a network of elec- 
tric transportation lines out of Pueblo to connect all of the more 
important towns on the Arkansas Valley from Canon City as far 
east as Rocky Ford and La Junta. 
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INDIANAPOLIS, IND.—The Southwestern Traction Company, 
with headquarters in Indianapolis, has filed articles of incorporation 
with the Secretary of State, with $50,000 capital stock. The pro- 
posed line will extend from Mooresville, Morgan County, through 
Cloverdale, Cataract, Clay City, Terre Haute, to Sullivan, in Sullivan 
County. John W. O’Hara, Joseph A. Davidson, Gilmer Bray, John 
A. Johnson and Frank F. James, all of Indianapolis, are directors of 
the new company. _ 8. 

SACRAMENTO, CAL.—Articles of incorporation of the Sacra- 
mento & Eastern Railway have been filed. The road is to extend 
from Sacramento to Folsom and is incorporated for $1,000,000. The 
incorporators are Charles H. Hammon, of Berkeley; Leon J. De 
Sabla, of San Francisco; Samuel Lillenthal, of San Francisco; 
George E. Springer, of Oakland, and Herbert W. Furlong, of Pleas- 
anton. The road will be about sixty miles in length and will par- 
allel the Southern Pacific Railroad. 

OAKLAND, CAL.—The United Properties Company, a Delaware 
corporation, has filed articles of incorporation with a capital stock 
of $200,000,000; headquarters at Oakland. The company operates 
the Key Route electric railway system and other electrical proper- 
ties, and plans for the construction of a new line from Oakland 
to Sacramento. Frank Smith, C. B. Seabrushie, H. R. Ewart and 
H. W. Davis are incorporators. A. 

SACRAMENTO, CAL.—The Sacramento & Eastern Railway 
Company has been incorporated by officials of the Northern Elec- 
tric Railway Company with a capital of $1,000,000. The road is 
organized for the purpose of building a line from Sacramento to 
Folsom, by way of Fair Oaks and Orange Vale, a total distance of 
about twenty miles. Charles H. Hammond, Berkeley; Leon J. de 
Sabla, Samuel Lilienthal, San Francisco; George F. Springer, Oak- 
land, and Herbert W. Furlong, Pleaston, are incorporators. A. 


TELEPHONE AND TELEGRAPH. 


(Special Correspondence.) 

FREMONT, NEB.—The Nebraska Telephone Company will soon 
erect a $60,000 exchange building here. 

ALPINE, TEX.—The Pecos & Rio Grande Telephone Company 
has been granted a franchise in this place. 

WARROAD, MINN.—Fox & Jewett are extending their tele- 
phone line east from Baudette to Clementson. C; 

MCKINNEY. TEX.—The Union Telephone Company has been 
incorporated with a capital stock of $75,000. 

FULTON, MO.—The Buffman Telephone Company has been 
granted a franchise and will put in a $40,000 plant here. 

AURORA, NEB.—The Hamilton County Telephone Association 
has purchased a lot and wil build a modern exchange p 
ing. : 
CHISHOLM, MINN.—The Council is considering a plan, sub- 
mitted by the Range Telephone Company, for an improved a 


alarm system. : 
SOUTH PASADENA. CAL.—The Pacific Telephone & Tele- 


graph Company will install an underground conduit system in the 
city of South Pasadena. A. 
have been 


MARIPOSA, CAL.—James D. Westfall and others 
granted the right to erect a private telephone line on and across 
the public roads of road district No. 5. 

JASONVILLE, IND.—The directors of the Home Telephone Com- 
pany are in the market for material to make extensive improve- 
ments. A new switchboard will be installed and new poles put 
up. S. 
SIOUX FALLS, S. D.—The Northwestern Telephone Exchange 
Company has awarded the general contract for the central exchange 
building here to Hoy & Elzy, of St. Paul, and work will be started 


at once. C. 
COLLEGE SPRINGS, IOWA.—Articles of incorporation of the 
College Springs Mutual Telephone Company, with a capital stock 
of $10.000, have been filed. J. W. Gibson, Ira Mitchell and A. M. 
Finley, are the incorporators. C. 
ALPINE, TEX.—The Commissioners’ Court of Brewster Coun- 
ty has granted a franchise to the Pecos & Rio Grande Telephone 
Company to occupy certain streets of Alpine with its pole and 
cable lines. The company is preparing to make important improve- 
ments and extensions of its system. D. 
SANTA ROSA, CAL.—The California Telephone & Light Com- 
pany has been incorporated with a capital stock of $10,000,000 by 
J. E. Bennett, Palo Alto; F. L. Wright, Santa Rosa; A. H. Spurr 
and M. S. Sayre, Lakeport; and H. L. Ney, Kellogg. The company 
will operate at Santa Rosa and vicinity. À. 
MARION, IND.—The Marion Telephone Company has filed ar- 
ticles of incorporation, capitalized at $100,000. The object of the 
corporation is to build, construct, equip and operate an automatic 
telephone plant, lines, telephones and exchanges, pole and under- 
ground work, and to do all things necessary for the operation and 
maintenance of a modern telephone system in Marion and other 
towns and cities in Grant and adjoining counties. Jerome Herff, 
George A. Southall, Edgar H. Johnson and David Blumenthal are 


dırectors. . 
MONTEPELIER, IND.—The United Telephone Company an- 
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nounces that it will make extensive improvements in the rural line 
service throughout Blackford County and lines radiating from the 
Montepelier exchange. A number of new lines will be built and 
a modern lockout system installed. S. 


SELMA. CAL.—-The Pacific Telephone & Telegraph Company 
is installing new equipment at its exchange here. The company 
will build an underground conduit system in the business district, 


and will make other improvements in its local lines. A. Terkell, 
district commercial agent, is in charge. : 


DEMING, N. M.—J. G. Moir and others are promoting the or- 
ganization of a company here to construct a system of rural tele- 
phone lines to radiate out of Deming and cover the Mimbres River 
valley. The stock of the proposed company is being rapidly sub- 


scribed and it is expected that the work of construction will soon 
be started. 


BILLINGS, MONT.—The Mountain States Telephone & Tele- 
graph Company will make extensive improvements in its exchange 
and system at Billings; new underground and overhead cables will 
be installed. The work is estimated to cost $50,000. The com- 


pany also plans for extensions in its toll-line system in this vicinity 
to total $250,000. A. 


OWENSBORO, KY.—Russell & Brewster, of Chicago, have 
bought the controlling interest in the Rural Home Telephone Com- 
pany, in Daviess, McLean, Hancock and Ohio Counties. The fol- 
lowing officers were elected: Theodore Tyler, Chicago, president; 
W. B. Mclllvaine, Chicago, vice-president, and L. N. Birk, Owens- 
boro, secretary and treasurer. 

SACRAMENTO, CAL.—Articles of incorporation of the Cali- 
fornia Telephone & Light Company have been filed. The company 
is capitalized at $10,000,000 and operates seven miles of telephone 
lines. The directorate is comprised of John E. Bennett of Palo 
Alto; F. L. Wright, of Santa Rosa; A. H. Spurr and M. S. Sayre, of 
Lakeport; S. Pickering, of Santa Rosa, and H. L. Ney, of Kellogg. 


NEWCASTLE, IND.—In consideration of $25,000 the Newcastle 
Independent Telephone Company has turned its plant over to and 
abandoned the field to the Central Union Telephone Company. The 
later company will at once erect a telephone exchange building 
estimated to cost $150,000. After the first of the year rates for 
service will be increased from twenty-five to fifty cents per 


month. 
ELECTRICAL SECURITIES. 


Financial statements of the four Stone & Webster properties 
located in Dallas, Tex., for the fiscal year ending September 30, 
1911, have been filed with the City Commissioners in conformity 
with provisions of the city charter requiring such action. These 
properties are the Dallas Electric Light & Power Company and the 
Consolidated, the Metropolitan and the Rapid Transit Street rail- 
ways. For these four concerns there has been issued a total stock 
of $2,958,000. There is an indebtedness against these properties 
of $6,456,048 for bonds, notes, open accounts, accrual accounts and 
interest. Outstanding claims for damages against the four com- 
panies total $1,027,033. The income of the several companies dur- 
ing the year was $1.764.709 and the expenditures $2,065,130. Of 


_ these expenditures $76,458 was paid out as claims for damages and 


$450,522 for extensions and betterments of the property. 

A new bond to come upon the market in January will be the 
five per cents of the Cumberland Telephone & Telegraph Company, 
to be issued in exchange for the minority stock of the company, 
according to the plan of absorption just announced by the Ameri- 
can Telephone & Telegraph Company, the parent company. Although 
the stockholders of the Cumberland Company share the alternative 
of exchanging that stock for that of American Telephone at a price 
of 160 for Cumberland, it is thought that the bulk of the outstand- 
ing stock will be exchanged for the bonds, and that accordingly 
nearly if not quite $15,000,000 bonds will be issued. Being dated 
January 1, 1912, they will run twenty-five years and will be the 
only lien upon the company, except about $750,000 prior mortgage 
bonds. As the Cumberland Company has paid eight per cent divi- 
dends for a long period and has earned a surplus of from two to 
four per cent above its dividends the bonds will be amply secured 
and they are expected to prove a high-class investment. 

DIVIDENDS. 

Blackstone Valley Gas & Electric Company; quarterly dividend 
of one and one-half per cent, payable December 1. 

Brooklyn Union Elevated Company; regular semiannual divi- 
dends of two and one-half per cent on the preferred and common 
stocks. Preferred dividend is payable December 31 to stock of 
record December 22. Common is payable December 7 to stock of 
record November 29. 

Canadian General Electric Company: quarterly common divi- 
dend of one and three-quarter per cent, payable January 2. 

Mackay Companies; quarterly common dividend of one and one- 
quarter per cent, and preferred of one per cent, both payable Jan- 
dary 9. 

Muskogee Gas & Electric Company: quarterly preferred dividend 
of one and three-quarter per cent, payable December 15. 

Sao Paulo Tramway, Light & Power Company: quarterly divi- 
dend of two and one-half per cent, payable January 2. 

Standard Gas & Electric Company, of Chicago: quarterly pre- 
ferred dividend of two per cent, payable December 15. 

Virginia Railway & Power Company; a semiannual dividend of 
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two and one-half per cent on the preferred stock, payable January 
8 to stock of record December 10. 
United Railways & Electric, of Baltimore; semiannual pre 
ferred dividend of two per cent, payable on demand. 
West Penn Traction Company; the regular quarterly dividend 


of one per cent on the common stock, payable December 15 to stock 
of record December 7. 


CLOSING BID PRICES FOR ELECTRICAL SECURITIES IN THE LEADING EX- 
CHANGES AS COMPARED WITH THE PREVIOUS WEEK. 


NEW YORK. 
Dec. 4. Nov. 2% 
Allis-ChalMerS common  ... cece cence cece ec eect te tet tenas 2% 3i 
Allis-Cnalmers preferred .....esssssssssesososssssseesesees 11% 13 
Amalgamated COpper ....essssssesonsosesesecosososessaoore 62% 63 
American Tel. & Caples cosine i sachet G4 RRR *74 e74 
American Tel. & “Leh. ii occa oi aces Je shia Oa e eed wes 139% 141% 
Brooklyn Rapid Transit... ..... ccc cece cet e ccc c et teen neens TT WEA 
General Electric sii. iio Fah Ss oy Sh Ae OE AA OAT SO 152% 1554 
Interborough-Metropolitan common ..eessesosesessseoeese 151 1415 
Interborough-Metropolitan preferred .......sessorssrseores 48 , $ 
Kings County Electric ........ccc csc c etc etsc ct taceneenenes 129 129 
Mackay Companies (Postal Telegraph and Cables) common 83 83 
Mackay Companies (Postal Telegraph and Cables) pref... 72% T2ky 
Manhattan Elevated .....esssssessssssossesoesooroossoroe. 134 13434 
New York & New Jersey Telephone.....sesssessreressssos 103 193 
Pacific Tel. & TO) cist 6 5G 6.6 ts eh Pe SCORN AEs GRE ES ren 474 48 le 
U Se Steel COMMON sesura oe KEG VR Aw Owe ees See Es 63%, 64ta 
U. S. Steel preferred .......sscosesessessososesosssesoeseoo 09 1091, 
Western Union css ceiee tebe See hea AOU ee eee we TU i 
Westinghouse common ..es.ssesosessessossessrooreeeoceres 64% 65 
Westinghouse preferred ..... ccc cece cet cette eer et ere er enene *114 #114 
*Last price quoted. 
BOSTON. 
Dec. 4. Nov. 27. 
American Tel & Tel......s.sssesssesresesesseesossoeren. 139% 141% 
Edison Elec, Wumimating 2.2... cece cece cece ence een eeenes 287 O 286 
General Electric ...es,esssersocssessecosessoossessseeseseoo 152% 155 
Massachusetts Electric COMMON ...... cee e eee ee eee enone 22 213% 
Massachusetts Electric preferred (ex. dividend)........... 931g 94 
New England Telephone ..... ccc cceccsee sees eeeeteeeeees 150% 150 
PHILADELPHIA. Dec. 4. Nov. 27. 
American RallWays „a.s..sssesesssesssesosssessoseeseooes. 46 46 
Electric Company of AmeriC&....... ccc cece eee eee e ene 117% 12 
Electric Storage Battery COMMON..........ce eect eee ee ees 53% 55 
Electric Storage Battery preferred........ E E ceca ET 53% 55 
Philadelphia Electric ......sssesessesessesresssesoesersesse 1615 15% 
Philadelphia Rapid Transit ....... ccc cee c cece eee eet eenee 23 24 
Philadelphia Traction co... cc ccc we eee eer ewe te ttre eu eee teens 84% 841, 
Union Traction ......s..ssesessssossesessesssrossosessatesn 52 52% 
CHICAGO. Dec. 4. Nov. 27. 
Chicago Elevated Railways cCOMMon......eses.esesesessese 28% 2819 
Chicago Elevated Railways preferred.......-.c+.eeeeeeevee 91 92 
Chicago Railways, SerieS l.....ssssesevessosossoseseorsete 95 30 
Chicago Railways, Series 2.......cceceseee eee eee nen e eee nee 3314 33h 
Chicago SUD WHY cierta bs aos nE Er EEEE bear eee ENE so 4s 
Chicago Telephone sacks hae hes ou Wad aie OOO PLAT Bae ~ 187% 1401 
Commonwealth Edison ...e.s.sesessseoreseesrossaseesoerres 34 13419 
National Carbon coMMon.....sssassesessssosesesosereoeetso 103 103 


PERSONAL MENTION. 


C. A. TUPPER has again joined the Allis-Chalmers Company 


and is engaged in doing some special engineering work for that 
company. 


J. H. SHOEMAKER, general manager of the Corn Belt Tele- 
phone Company, of Waterloo, Iowa, has resigned to go into other 


lines of work. His future home will in all probability be in Win- 
nipeg, Can. 


C. H. STOCKWEATHER has become connected with the For- 
est Service at Missoula, Mont., in the capacity of telephone expert, 


Mr. Stockweather was formerly engaged as engineer with the Gen- 
eral Electric Company. 


WILLIAM COALE, of the Sterling Electric Manufacturing Com- 
pany, of Warren, O., spoke at the first regular meeting of the Man- 
ufacturers’ Association of Sidney, O. Mr. Coale’s address was on 
the subject of factory illumination. 


C. C. HEEB, formerly Syracuse manager for the H. C. Roberts 
Electric Supply Company, has become associated with Pass & 
Seymour, Inc. Mr. Heeb will travel from the New York office, 
spending most of his time in Pennsylvania. 


H. F. DICKIE, for some time superintendent of transportation 
of the Ohio Electric lines, with headquarters at Lima, O., resigned 
his position December 1. He will become genera] manager of a 
system of interurban and city lines at Boise, Idaho. 


L. A. GARY, of Los Angeles, Cal., who for the past seven years 
has been connected with the Western Electric Company's telephone 
switchboard installation department, has severed his connection 


with that company. He has entered a private telephone engineer- 
ing practice. 


H. W. FULLER, general manager of the Washington Railway 
& Electric Company, Washington, D. C., has resigned to accept & 
responsible position with H. M. Byllesby & Compafy, of Chicago. 
Mr. Fuller will make his headquarters in Chicago, and will soon 
move to that city from the national capital. 


T. AHEARN, president of the Ottawa Electric Railway and the 
Ottawa Light & Gas Companies has gone to Zurich, Switzerland. 
He is accompanied by W. H. Baldwin, hydraulic engineer of the 
Ottawa Electric Company. They are taking the trip to inspect the 


most advanced development of Continental public-utility systems 
in the interest of their companies. 


December 9, 1911 


D. McFARLAN MOORE, on Tuesday, November 28, lectured be- 
fore a large class in the graduate course for college men in con- 
nection with the General Electric Company's lamp works at Har- 
rison, N. J. Different types of the factory-built units of the 
Moore light, both white and yellow, were used in demonstration. 


G. H. GLUCROFT, Bridesburg, Philadelphia, Pa., has resigned 
from the General! Illuminating Company as consulting engineer and 
sales manager to connect with the Helios Manufacturing Company. 
While his especial attention will be turned to the sale of flaming arc 
lamps he will also market Helios arc lamps, storage-batteries, etc. 


THOMAS B. DOOLITTLE, formerly of Boston, now residing 
at Branford, Conn., and CHARLES R. TRUEX, of New York, both 
long identified with Bell telephone interests, have been selected by 
President Theodore N. Vail as the additional members of the 
Executive Committee of the Telephone Pioneers of America. The 
Executive Committee now consists of: Thomas D. Lockwood, of 
Boston; John J. Carty, of New York; Francis A. Houston, of Bos- 
ton, and Messrs. Doolittle and Truex. 


JAMES G. POMEROY has been appointed sales manager of 
the Adams-Bagnall Electric Company with headquarters in Cleve- 
land, O. Mr. Pomeroy has been manager of the Chicago office of 
this company for the past seventeen years. He will leave Chicago 
to make his home in Cleveland after 
January 1. “Jim” Pomeroy is with- 
out any doubt one of the most popu- 
lar men in the entire electrical field. 
His record as a salesman and man- 
ager has been one of continued suc- 
cess, and he is known throughout 
the entire field as a man of the most 
genial: and happy disposition, and 
with the reputation for integrity and 
steadfastness of purpose second to 
none. He began his career in the 
electrical business with the old Elec- 
trical Supply Company of Chicago, 
in 1881. Three years later he be- 
came associated with the Brush 
Electric Company, and in 1894 
joined forces with the Adams-Bag- 
nall Electric Company. Mr. Pomeroy 
was one of the organizers of the 
Electric Club of Chicago, serving as 
treasurer and as a member of the 
Board of Managers. He is an asso- 
ciate of the American Institute of 
Electrical Engineers, and Statesman-at-Large of the Sons of Jove. 
Other changes in the Adams-Bagnall Electric Company are as fol- 
lows: C. L. Eshleman has been appointed publicity manager with 
headquarters in Cleveland, and the company has opened a Boston 
office under the management of E. R. Bryant, formerly connected 
with the company’s New York office. 


OBITUARY. 


ALDEN M. YOUNG, formerly of Waterbury, Conn., but for many 
years a resident of New York City, died suddenly Sunday night 
last at his apartment at Bretton Hall, in New York. Diabetes is 
supposed to have been. the cause of death. Mr. Young had just 
returned from a visit to his daughter in Boston, and on going to 
his room, complained to the attendant of feeling ill, and expired 
while sitting in his chair. He 
leaves a widow and four married 
daughters, Mrs: Milton J. Warner, 
Mrs. John H. Goss, Mrs. George 
Milton Smith, and Mrs. H. D. Gal- 
laudet. Alden M. Young was quite 
Widely known in electrical circles, 
particularly in the lighting and rail- 
way fields. Born in 1853 in New 
York State, he spent his early life 
in Connecticut. Twenty years ago 
he came to New York City, and or- 
ganized the Kings County Electric 
Light & Power Company, of Brook- 
lyn, and in this and other organ- 
izations achieved substantial finan- 
cial success. At the time of his 
death Mr. Young was senior mem- 
her of the firm of Young & War- 
ner, 30 Church Street, New York, 
and was president and director of 
the Connecticut Railway & Light- 
ing Company, and Rockville Gas 
and Electric Light Company: vice- 
president and director of the Kings 
County Electric Light & Power Company and the Edison Electric 
Illuminating Company of Brooklyn: director of the American 
Power & Light Company, Corning Gas & Electric Company, Day- 
ton Lighting Company, National Carbon Company, the American 
Gas & Electric Company, and Northern Westchester Lighting Com- 
pany; treasurer and director of the Connecticut Power Company, 


POMEROY. 


JAMES G. 


ALDEN M. YOUNG. 
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the Norwich Gas and Electric Light Company, and the New Lon- 
don Gas & Electric Company; and was also connected with the 
administration of other companies. Mr. Young was president of 
the National Electric Light Association in 1899. The funeral was 
private, and the interment was made at ,Waterbury, Conn., on 
Wednesday of this week. 


FRANK RIDLON, president of the electrical manufacturing 
house of Frank Ridlon Company, of Boston, died on Friday night 
of last week at the age of seventy-three years at his residence in 
Brookline, Mass. He leaves a widow and one married daughter, 
and was a member of the Ancient and Honorable Artillery Com- 
pany of Boston. Mr. Ridlon was quite active in the affairs of the 
National Electric Light Association during the first ten or fifteen 
years of its existence, and possessed a wide acquaintance among 
the pioneer electric light men of the country. 


LEGAL NOTES. 


REASONABLE VALUE OF PROPERTY.—It would seem clear 
from the decisions that the most material question in cases of 
legislative rate regulation is that of the reasonable value of the 
property “at the time it is being used for the public’—that is to 
say, the time at which the question arises—it being upon the 
reasonable valuation at that time that the company is entitled to 
earn a fair return. The subject, speaking generally, may be 
viewed from many standpoints, as to which it may suffice to suggest 
that if the expenditures in the construction and equipment of a 
public-utility corporation have been absurdly extravagant and 
wasteful, it would not be admissible to say that such outlays 
fairly indicated the real value of its plant, nor that rates should 
be fixed upon a scale that would pay ordinary dividends upon a 
licentiously extravagant cost of property, and similar considera- 
tions might apply if fictitious values were the result of “watering” 
the stock. On the other hand, if property had been obtained at a 
price far below its real value in better hands or if some one 
of the many accidents or unsuspecetd reasons for a large increase 
should fortunately operate to double the value of a plant, it would 
not be just nor reasonable to confine the attention to the lower 
or former value, nor to say that such former value continued to 
be the real one. The value of a plant may depend upon good 
fortune, upon good management, or upon fortuitous circumstances, 
but in every event the reasonable value of the property “at the 
time it is used for the public” is the value to be ascertained. Cost 
of the plant at a much earlier date may throw some light on the 
question of value.—The United States Circuit Court, in Kentucky, 
in Cumberland Telephone & Telegraph Company vs. City of Louis- 
ville, 187 Fed. R., 637. 

POWER OF CITY TO FIX RATES AND WHERE HELD 
REASONABLE.—The Supreme Court of Arkansas holds that a 
statute authorizing cities and towns upon complaint filed to ex- 
amine the rates charged consumers for electricity and determine 
whether they are reasonable and “fix such prices to be paid 
for * * * electricity as they may deem to be a reasonable 
charge,” will be read into every contract to which it relates, made 
since its enactment. Under such a statute a city has the power 
to examine the company’s rates upon complaint made and, finding 
the charges unreasonable, to fix such rates as it deems reasonable. 
An ordinance fixing the rates does not impair the obligation of any 
contract had with it by the company or its predecessor made 
since the passage of the statute. The rates having been fixed by 
the City Council, which is given authority to investigate and deter- 
mine reasonable rates, the presumption is that they are reason- 
able, and the burden of proof is upon the company to affirmatively 
show that they are not. Under the rates fixed by the city in the 
case before the court the company was shown to have acquired 
more new patrons in the same length of time than under its own 
rates, and to have realized more revenue from the sale of its cur- 
rent to its consumers in accordance therewith than under the 
rates made by it. There was also provided a uniform rate of 
charges against all customers using like quantities of the com- 
modity, and the court holds that the presumption in favor of the 
reasonableness of the rates established by the city had not been 
overcome, and that the company had failed to show by clear, con- 
vincing, and unequivocal evidence, as the law required it to do, that 
the rates fixed by the city were unreasonable and effected a taking 
of its proprty without just compensation, so that its complaint 
was properly dismissed. The profit of the company upon its elec- 
trical fixture supply business, being realized from the capital of 
the company invested and the labor of its employes paid by and 
charged to the income derived from the sale of electricity to its 
customers, was a part of the business of the company, and should 
be estimated in determining the reasonableness of the rates fixed. 
—Arkadelphia Electric Light Company vs. City of Arkadelphia, 
137 S. W. R. 1093. 


FOREIGN TRADE OPPORTUNITIES. 


(From Daily Consular Reports issued by the Bureau of Manu- 
factures. In applying for information please mention file number.) 
NO. 7618. ELECTRIC POWER PLANT AND CLARIFICA- 
TION APPARATUS.—A cablegram from an American consular of- 
ficer states that the construction of an electric power plant of 
10,000,000 units yearly, for use in connection with the clarification 
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of the water supply of a certain city, is contemplated. The officer 
adds that the water supply of the city in question is 15,000,000 gal- 
lons daily, but preference will be given to a clarification plant oper- 
ated by electricity which will remove amber-colored vegetable 
stains and has a capacity of 1,000,000 to 5,000,000 gallons daily. He 


suggests that estimates by American contractors be submitted at 
once. 


NO. 7645. TELEPHONE SYSTEM.—An American consul re- 
ports that the board of directors of a telephone company in his 
district intends to erect a modern telephone station and to install 
a new system that will accommodae 10,000 subscribers. The board 
is undecided as yet which system to adopt, whether to continue 
the present switchboard system or to substitute the automatic. 
The consulate has reliable information that no decision will be 
made in the matter until a commission, now on a tour of inspection 
in the United States, has made its report and findings, and, further- 
more, that the installation will not take place within a year. There 
will be ample time for American firms desiring to compete for this 
business to investigate the matter in detail, and the consulate will 


be at their service at any time to aid in such investigation. English 
may be employed in correspondence. 


NO. 7649. ELECTRO TECHNICAL GOODS AND MACHIN- 
ERY.—A European business firm informs an American consular 
officer that it has extensive connections among manufacturers in 
various countries, and would like to get in touch with American 
manufacturers. It is of the opinion that if it could buy direct it 
would be able to do a fairly large business in American goods. The 
firm is especially interested in electrotechnical goods, machine 
tools, sheet-metal working devces, belting, traveling cranes, testing 


machines for building materials, valves, stuffing boxes, crucibles, 
etc. 


NEW INCORPORATIONS. 


INDIANAPOLIS, IND.—The Battley Electric Company has been 


incorporated by Robert S. Battley, William J. Battley and Dora 
Battley. The capital is $5,000. 


BUFFALO, N. Y.—The Refillable Fuse Company has been in- 
corporated by Thomas E. Boyd, Frank H. Kaiser, John G. Clemens 
and Henry Kaiser. The capital is $10,000. 


SYRACUSE, N. Y.—Jutton Brothers Electric Company has been 


incorporated with a capital of $5,000 by L. O. Wadleigh, Bert G. 
Jutton, John Jutton and Frederick F. Jutton. 


ROCHESTER, N. Y.—The Electric Wind Turbine Company was 
recently incorporated by Marc K. Comstock, Joseph C. Childs and 
Buell G. Tollman. The capital of the company is $150,000. 


CHICAGO, ILL.—The Jenks Lantern Company has been incor- 
porated with a capital of $16,000 by Harriet B. Jenks, Lloyd G. Spen- 


cer and W. H. Chapman. The company will manufacture and deal 
in electrical supplies. 


CHICAGO, ILL.—The Perfection Storage Battery & Lighting 
Company has been incorporated to deal in electric generators, au- 
tomobile appliances, etc. Carl E. Witters, George Lyons and John 
Welbrake are the incorporators. 


NEW YORK, N. Y.—The Therapeutic Lamp Company has been 
incorporated with a capital of $100,000, by Samuel Bitterman, Wil- 
liam A. Soles, Mason G. Worth and Julius Becker. The concern 
will manufacture electric lamps, etc. 


NEW YORK, N. Y.—The Covic Electric Company has been in- 
corporated to manufacture electrical machinery, etc. The capital 
is $10.000 and the incorporators are Myers & Goldsmith, Victor 
R. Greif, Hugo Cohn, and Adolph Cohn. 


CHICAGO, ILL.—The Solar Inverted Arc Lamp Company has 
incorporated with a capital of $10,000, to deal in gas and electric 
fixtures and appliances. The incorporators are David Broutman, 
Isadore S. Krinsky and Samuel Solomon. 


CHICAGO, 1LL.—The Electric Appliances Company has incor- 
porated with a capital of $60,000 to manufacture electrical appli- 


ances, apparatus, etc. The incorporators are William W. Low, 
Thomas I. Stacey and William B. Walrath. 


NEW YORK. N. Y.—The Reimers Manufacturing Company has 
been incorporated with a capital of $10,000 by William Hauser, 
Alfred E. Reimers, Morris H. Stevens and Catherine F. Calahan. 
The company will make electrical appliances. 


NEW YORK, N. Y¥.—The Automatic Fire Alarm Company has 
heen incorporated with a capital of $25,000 by Olney & Comstock, 
Richard S. Barnes, Thomas R. Brown and John D. Everitt. The 
company will manufacture electric fire alarms. 


$ INDUSTRIAL ITEMS. 


MONKS & JOHNSON, architects and engineers, No. 7 Water 
Street, Boston, Mass.. have associated themselves with Henry F. 
Keyes, architect, of No. 161 Devonshire Street, Boston, for the 
preparation of plans and specifications for certain large industrial 
developments. 

THE PEERLESS ELECTRIC COMPANY, Warren, O., lists in 
a recent folder a new line of single-phase induction motors ranging 
in size from one-twelfth to one horsepower. While the motors 


listed are all a frequency of sixty cycles, they can be furnished 
for other frequencies. 
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THE FOSTORIA GLASS SPECIALTY COMPANY. Fostoria, O., 
has recently opened a branch office at 414 Bowles Building, Detroit, 
Mich., where a large exhibit of its electric and gas shades and re- 
flectors and of their other products will be kept on display. The 


office is in charge of H. E. Richards, who is well known to the 
fixture trade of the middle West. 


WALTER B. SNOW, Boston, Mass., announces the recent addi- 
tion to the staff of Sidney G. Koon and John S. Nicholl. Mr. Koon 
was at one time editor of International Marine Enginecring and 
later metallurgist for Jones & Laughlin Steel Company. Mr. Nicholl 
was previously with the New York Edison Company, dnd both are 
members of the American Society of Mechanical Engineers. 


THE McROY CLAY WORKS, Brazil, Ind., shows, on its Decem- 
ber advertising blotter, an illustration of an unusual conduit instal- 
lation. A trestle, the picture of which is reproduced, is part of the 
conduit system of the Houston Lighting & Power Company, carries 
forty-nine McRoy single conduits laid seven high and seven wide. 


The trestle itself is 240 feet long and is supported on concrete , 
pillars. 


W. N. MATTHEWS & BROTHER, St. Louis, Mo.. illustrates 
in a recent folder a number of installations of guy anchors in difi- 
cult places. The company also announces on an inclosed card that 
it is now making a stronger and better wrench for the Matthews 
anchor. These wrenches are to take the place of the old 560 and 


707 wrenches and have been tested for the hardest kind of clay 
and gumbo soils. 


THE HOOVEN, OWENS, REUTSCHLER COMPANY, Hamilton, 
O., describes its series N. Hamilton power pump in a recent bulle- 
tin. The features of this piece of machinery as given in the bulle- 
tin are that it is simple, light, economical to operate, and has a 
low upkeep expense. Complete descriptions of the various parts 
of the pump are given, and a number of drawings have been repro- 
duced to aid in the explanation. 

THE CENTURY ELECTRIC COMPANY, St. Louis, Mo. an- 
nounces that the suit for alleged infringement of the Gutmann 
patents on electric motors (Nos. 458,162, 530,176, 530,177), whick 
was decided against it in the United States Circuit Court on 
March 4, 1910, has been hroucht to retrial before the United States 
Circuit Court of Appeals for the Eighth Circuit. A decision was 
handed down on November 21 reversing the decision of the lower 
court and instructing it to dismiss the suit. 


THE ALLIS-CCHALMERS COMPANY, Milwaukee, Wis., de 


. Scribes its power machinery and apparatus in a number of recent 


bulletins sent out by the power and electrical department. Bulle- 
tin No. 1077 describes lighting transformers. Bulletins 1078 and 
1082 take up alternating-current and direct-current machines, re- 
spectively. Direct-current motors and belt-driven generators, type 
K, are treated in Bulletin No. 1083, types H and HI being illus- 
trated and described in Bulletin No. 1074. 


THE ADAMS-BAGNALL ELECTRIC COMPANY, Clevelahd, O., 
is working every department to full capacity. The early work on 
the Jandus line of fans is well under way and the flameare and 
inclosed-carbon-arc-lamp business is holding up in a most satisfac- 
tory way. The success of the company’s new Hne of “ABolites” is 
phenomenal and daily orders are swelling the demand for these 
units beyond all expectations. The company’s new manufacturing 
plant is rapidly nearing completion. The office and shop facilities 
are laid out on a basis insuring the highest efficiency in produc- 
tion, and the installation, in every detail, will be a model of its kind. 


GEORGE HILLARD BENJAMIN, New York, N. Y.. has issued a 
leaflet combating the prevailing impression that the terms of the 
Sherman Act and the construction of it by the Supreme Court in 
the Standard Oil and American Tobacco cases are directly opposed 
to the terms of such sections of the United States statutes as grant 
protection to inventors for their inventions for a specific term, Such 
impression, he states, is incorrect. In no one of the petitions filed 
by the Attorney General is there any allegation that the exercise 
of a monopoly specified in a patent or patents is in violation of the 
terms of the Sherman Act. The only restrictions are: (1) to pre 
vent a control of the resale price of the patented article, and, (2) 
to keep the control of an industry out of the hands of those hold- 
ing patents for a machine or process used in that industry. 


DATES AHEAD. 
American Institute of Chemical Engineers. 
Washington, D. C., December 20-22. 
American Association for the Advancement of Science. 
meeting, Washington, D. C., December 27-30. 


American Institute of ‘Consulting Engineers. Annual meeting. 
New York City, January 16, 1912. 


Western Electrical Inspectors’ Association. 
January 23-25, 1912. 


National Independent Telephone Association. 
tion, Chicago, IIL, February 7, 8 and 9, 1912. 


National Electric Light Association. 
Seattle, Wash., June 10-14, 1912. 


National Electrical Contractors’ Association. 
Denver, Colo., July 17-20, 1912. 


The 1912 Boston Electric Show. Mechanics Building. Boston. 
Mass., September 28-October 26, 1912. 


Annual meeting, 


Annual 


Milwaukee. Wis. 
Annual conven- 
Next annual convention. 


Annual meeting. 


December 9, 1911 
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Directory of Electrical and Allied Engineering and Scientific Societies 


(Published in the second issue of each month.) 


ALABAMA LIGHT AND TRACTION ASSOCIATION. Secretary, 
George S. Emery, 11 North Royal Street, Mobile, Ala. 

AMERICAN ASSOCIATION FOR THE ADVANCEMENT OF 
SCIENCE. Secretary, L. O. Howard, Smithsonian Institution, 
Washington. D. C. 

AMERICAN ASSOCIATION OF ELECTRIC MOTOR MANUFAC- 
TURERS. Secretary, W. H. Tapley, 29 West Thirty-ninth 
Street, New York, N. Y. 

AMERICAN ELECTRIC RAILWAY ASSOCIATION. Secretary, H. 
C. Donecker, 29 West Thirty-ninth Street, New York, N. Y. 
Affiliated societies: American Electric Railway Accountants’ 
Association, secretary, H. E. Weeks, Davenport, Iowa: American 
Electric Railway Claim Agents’ Association, secretary, B. B. 
Davis, Columbus Railway & Light Company, Columbus, O.; 
American Electric Railway Engineering Association, secretary, 
Norman Litchfield, New York, N. Y.; American Electric Rail- 
way Transportation and Traffic Association, secretary, H. C. 
Donecker, 29 West Thirty-ninth Street, New York, N. Y.; Amer- 
ican Electric Railway Manufacturers’ Association, secretary, 
George R. Keegan, 2321 Park Row Building, New York, N. Y. 

AMERICAN ELECTROCHEMICAL SOCIETY. Secretary, J. W. 
Richards. South Bethlehem, Pa. 

AMERICAN ELECTROTHERAPEUTIC ASSOCIATION. Secretary, 
John Travell. 17 East Eleventh Street, New York, N. Y. 

AMERICAN FOUNDRYMEN’S ASSOCIATION. Secretary, Richard 
Moldenke. Watchung, N. J. 

AMERICAN INSTITUTE OF CHEMICAL ENGINEERS. Secretary, 
John C. Olsen, Polytechnic Institute. Brooklyn, N. Y. 

AMERICAN INSTITUTE OF ELECTRICAL ENGINEERS. Secre- 
tary, F. I. Hutchinson, 33 West Thirty-ninth Street, New York. 
N. Y. 

AMERICAN INSTITUTE OF MINING ENGINEERS. Secretary, 
Rossiter W. Raymond, 29 West Thirty-ninth Street, New York, 
N. Y. 

AMERICAN IRON AND STEEL INSTITUTE. 
Filbert, 30 Church Street, New York. N. Y. 

AMERICAN MATHEMATICAL SOCIETY. Secretary, F. N. Cole, 
30 West One-Hundred-and-Sixteentl Street, New York, N. Y. 

AMERICAN MINING CONGRESS. Secretary, James F. Callbreath, 
Denver, Colo. 

AMERICAN PHYSICAL SOCIETY. Secretary, Ernest Merritt, Cor- 
nell University. Ithaca, N. Y. 

AMERICAN RAILWAY MASTER MECHANICS’ ASSOCIATION. 
Secretary. J. W. Taylor, Old Colony Building, Chicago. Ill. 
AMERICAN ROENTGEN-RAY SOCIETY. Secretary, G. C. Jobn- 

son, 514 Bijou Building, Pittsburgh, Pa. 

AMERICAN SOCIETY FOR TESTING MATERIALS. Secretary, 
Edgar Marburg. University of Pennsylvania, Philadelphia, Pa. 

AMERICAN SOCIETY OF CHEMICAL ENGINEERS... Secretary, 
John C. Olsen, Polytechnic Institute, Brooklyn, N. Y. : 

AMERICAN SOCIETY OF CIVIL ENGINEERS. Secretary, Charles 
Warren Hunt, 220 West Forty-seventh Street, New York, N. Y. 

AMERICAN SOCIETY OF ENGINEER DRAFTSMEN. Secretary, 
Harry L. Slogan, New York, N. Y. 

AMERICAN SOCIETY OF ENGINEERING CONTRACTORS. Sec- 
retary, Julius R. Wemlinger, 626 Pdrk Row Building, New 
York, N. Y. 

AMERICAN SOCIETY OF MECHANICAL ENGINEERS. Sec- 
a A. P. Folwell, 239 West Thirty-ninth Street, New York, 

AMERICAN SOCIETY OF MUNICIPAL IMPROVEMENTS. Sec- 
ee A. P. Folwell, 239 West Thirty-ninth Street, New York, 

AMERICAN SUPPLY AND MACHINERY MANUFACTURERS’ AS- 
SOCIATION. Secretary, F. D. Mitchell, 309 Broadway, New 
York, N. Y. 

ARKANSAB® ASSOCIATION OF PUBLIC UTILITY OPERATORS. 
Secretary, E. Hardin, Hot Springs Water, Gas & Electric Com- 
pany, Hot Springs, Ark. 

ARKANSAS INDEPENDENT TELEPHONE ASSOCIATION. Sec- 
retary, Charles F. Speed, Texarkana, Ark. 

ASSOCIATION OF EDISON ILLUMINATING COMPANIES. Sec- 
retary, H. T. Edgar, Seattle, Wash. 

ASSOCIATION OF EDISON PURCHASING AGENTS. Secretary, 
h T Frassee, Edison Electric llluminating Company, Brooklyn, 

ASSOCIATION OF ELECTRIC LIGHTING ENGINEERS OF NEW 
ENGLAND. Secretary, W. H. Cole, Waltham, Mass. 

ASSOCIATION OF ENGINEERING SOCIETIES. Secretary, Fred 
Brooks, 31 Mills Street, Boston, Mass. 

ASSOCIATION OF IRON AND STEEL ELECTRICAL ENGINEERS. 
sre James Farrington, La Belle Iron Works, Steuben- 
ville, O. 

ASSOCIATION OF RAILWAY ELECTRICAL ENGINEERS. Sec- 
Teeri i Andreucetti, Chicago & Northwestern Railroad, Chi- 
cago, Ill. 


Secretary, W. J. 


ASSOCIATION OF RAILWAY TELEGRAPH SUPERINTEND- 
ENTS. Secretary, J. W. Drew, Minneapolis, St. Paul & Sault 
Ste. Marie Railroad, Chicago, Ill. 

CALIFORNIA ELECTRIC RAILWAY ASSOCIATION. Secretary, 
L. E. W. Pioda, Oak and Broderick Streets, San Francisco, 
Cal. 

CALIFORNIA STATE ASSOCIATION OF ELECTRICAL CON- 
TRACTORS. Secretary and treasurer, F. V. Meyers, 502 Grant 
Building, San Francisco, Cal. 

CANADIAN ELECTRICAL ASSOCIATION. Secretary, T. S. Young, 
Confederation Life Building, Toronto, Canada. 

CANADIAN STREET RAILWAY ASSOCIATION. Secretary, Acton 
Burrows, 157 Bay Street, Toronto, Canada. 

CENTRAL ELECTRICAL RAILWAY ASSOCIATION. Secretary, 
A. L. Neereamer, Traction Terminal Building, Indianapolis, Ind. 

CENTRAL ELECTRIC TRAFFIC ASSOCIATION. Secretary, J. T. 
Brittson, Chicago, South Bend & Northern Indiana Railway 
Company, South Bend, Ind. 

CLEVELAND ELECTRICAL LEAGUE. Secretary, H. H. Cudmore, 
Brilliant Electric Company, Cleveland, O. 

COLORADO ELECTRIC CLUB. Secretary, C. F. Oehlmann, P. O. 
Box 922, Denver, Colo. 

COLORADO ELECTRIC LIGHT, POWER AND RAILWAY ASSO- 
CIATION. Secretary, F. D. Morris, Colorado Springs, Colo. 
CONNECTICUT STATE STREET RAILWAY ASSOCIATION. Sec- 

retary, F. W. Poole, Bridgeport, Conn. 

ELECTRIC CLUB OF CHICAGO. Secretary, N. F. Obright, 1825 
American Trust Building, Chicago, Ill. 

ELECTRIC VEHICLE AND CENTRAL STATION ASSOCIATION. 
Secretary, H. T. Sands, 133 Pleasant Street, Malden, Mass. 
ELECTRIC VEHICLE ASSOCIATION OF AMERICA. Secretary, 

C. E. Firestone, Columbus Buggy Company, Columbus, O. 

ELECTRICAL CLUB OF CALIFORNIA. Secretary, Russell D. Hol- 
abird, Argonaut Hotel, San Francisco, Cal. 

ELECTRICAL CONTRACTORS’ ASSOCIATION OF INDIANA. Sec- 
retary, George Skillman, Indianapolis, Ind. 

ELECTRICAL CONTRACTORS’ ASSOCIATION OF TEXAS. Sec- 
retary, E. H. Johnson, Dallas, Tex. 

ELECTRICAL CONTRACTORS’ ASSOCIATION OF NEW YORK 
STATE. Secretary, George William Russell, Jr., 25 West Forty- 
second Street, New York, N. Y. 

ELECTRICAL CONTRACTORS’ ASSOCIATION OF STATE OF 
MISSOURI. Secretary, Ernest S. Cowie, 1613 Grand Avenue, 
Kansas City, Mo. 

ELECTRICAL CREDIT ASSOCIATION OF CANADA, LIMITED. 
Secretary, William R. Staveley, Royal Insurance Building, Mon- 
treal, Canada. 

ELECTRICAL CREDIT ASSOCIATION OF CHICAGO. Secretary, 
Frederic P. Vose, 1343 Marquette Building, Chicago, III. 

ELECTRICAL CREDIT ASSOCIATION OF PHILADELPHIA. Sec- 
retary, John W. Crum, 1324 Land Title Building, Philadelphia, 


Pa. 

ELECTRICAL CREDIT ASSOCIATION OF THE PACIFIC COAST. 
Secretary, Albert H. Elliot, Harding Building, San Francisco, 
Cal. 

ELECTRICAL CREDIT SOCIETY OF NEW YORK. 
Franz Neilson, 80 Wall Street. New York, N. Y. 
ELECTRICAL MANUFACTURERS’ CLUB. Secretary, Walter Cary, 

Westinghouse Lamp Company, New York, N. Y. 

EMPIRE STATE GAS AND ELECTRIC ASSOCIATION. Secretary, 
Charles H. B. Chapin, 29 West Thirty-ninth Street, New York, 
N. Y. 

ENGINEERING SOCIETY OF WISCONSIN. Secretary, W. G. 
Kerchoffer, 32 Vroman Building, Madison, Wis. 

ENGINEERS’ CLUB OF PHILADELPHIA. Secretary, W. P. Tay- 
lor, Philadelphia, Pa. 

ENGINEERS’ SOCIETY OF MILWAUKEE. Secretary, R. H. Pink- 
ley, Plankington House, Milwaukee, Wis. 

ENGINEERS’ SOCIETY OF WESTERN PENNSYLVANIA. Secre- 
tary, Elmer K. Hiles, 2511 Oliver Building, Pittsburgh, Pa. 
FLORIDA ELECTRIC LIGHT AND POWER ASSOCIATION. Sec- 

retary, H. C. Adams, West Palm Beach, Fla. 

FRANKLIN INSTITUTE. Secretary, R. B. Owens, 15 South Sev- 
enth Street, Philadelphia, Pa. 

GEORGIA SECTION NATIONAL ELECTRIC LIGHT ASSOCIA- 
TION. Secretary, Thomas W. Peters, Columbus Railroad Com- 
pany, Columbus, Ga. 

ILLINOIS ELECTRICAL CONTRACTORS’ ASSOCIATION. Secre- 
retary, M. K. Bloomenthal, Chicago, Ill. 

ILLINOIS INDEPENDENT TELEPHONE ASSOCIATION. Secre- 
tary, C. M. Camp, Henry, Ill. 

ILLINOIS STATE ELECTRIC ASSOCIATION, Secretary, H. E. 
Chubbuck, Mayer Building, Peoria, Ill. 

ILLUMINATING CLUB OF ST. PAUL. Secretary, Clovis M. Con- 
verse, 303 North Snelling Avenue, St. Paul, Minn. 

ILLUMINATING ENGINEERING SOCIETY. Secretary, Preston S. 


Secretary, 
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Millar, Engineering Societies Building, 29 West Thirty-ninth 
Street, New York, N. Y. 

INDEPENDENT ELECTRICAL CONTRACTORS’ ASSOCIATION 
OF GREATER NEW YORK. Secretary, L. H. Woods, 2355 
Jerome Avenue, New York, N. Y. 

INDEPENDENT TELEPHONE ASSOCIATION OF MISSISSIPPI. 
Secretary and treasurer, J. B. Shannon, New Albany, Miss. 
INDEPENDENT TELEPHONE ASSOCIATION OF TEXAS AND 

LOUISIANA. Secretary, C. A. Shock, Sherman, Tex. 

INDIANA ELECTRIC LIGHT ASSOCIATION. Secretary, J. V. 
Zartman, Indianapolis, Ind. 

INDIANA ENGINEERING SOCIETY. Secretary, Chas. Brassman, 
43 Union Trust Building, Indianapolis, Ind. 

INDIANA INDEPENDENT TELEPHONE ASSOCIATION. Secre- 
tary, Walter J. Uhl, Logansport, Ind. 

INTERNATIONAL ASSOCIATION OF MUNICIPAL ELECTRI- 
CIANS. Secretary, Clarence R. George, Houston, Tex. 

IOWA ELECTRICAL ASSOCIATION. Secretary, A. W. Zahm, 
' Mason City, Iowa. 


IOWA INDEPENDENT TELEPHONE ASSOCIATION. Secretary, 
W. J. Thill, Des Moines, Iowa. 
IOWA STREET AND INTERURBAN RAILWAY ASSOCIATION. 

Secretary, H. E. Weeks, Davenport, Iowa. 

KANSAS GAS, WATER, ELECTRIC LIGHT AND STREET RAIL- 
WAY ASSOCIATION. Secretary, James D. Nicholson, Newton, 
Kans. 

KENTUCKY INDEPENDENT TELEPHONE ASSOCIATION. Sec- 
retary, W. G. Turpin, Henderson, Ky. 


MANE ELECTRICAL ASSOCIATION. Secretary, F. D. Gordon, 
Lewiston, Me. 


MAINE INDEPENDENT TELEPHONE ASSOCIATION, Secretary, 


M. E. Crow, Houlton, Me. 
MASSACHUSETTS ELECTRIC LIGHTING ASSOCIATION. 


Secre- 
tary, M. L. Fahey, 84 State Street, Boston, Mass. 
MASSACHUSETTS STREET RAILWAY ASSOCIATION. Secre- 


tary, Charles S. Clark, 70 Kilby Street, Boston, Mass. 

MASTER CAR BUILDERS’ ASSOCIATION. Secretary, J. W. Tay- 
lor, 390 Old Colony Building, Chicago, Ill. 

MICHIGAN ELECTRIC ASSOCIATION. Secretary and treasurer, 
Herbert Silvester, Detroit, Mich. 

MICHIGAN INDEPENDENT TELEPHONE ASSOCIATION. Secre- 
etary, A. A. Burch, Battle Creek, Mich. 

MINNESOTA ELECTRICAL ASSOCIATION. Secretary-treasurer, 
E. T. Street, Northern Heating & Electric Company, St. Paul, 
Minn. 

MISSISSIPPI ELECTRIC ASSOCIATION. Secretary, A. H. Jones, 
McComb, Miss. 

MISSOURI ELECTRIC, GAS, STREET RAILWAY AND WATER 
WORKS ASSOCIATION. Secretary, N. J. Cunningham, Spring- 
field, Mo. 

MISSOURI INDEPENDENT TELEPHONE ASSOCIATION. Secre- 
tary, George W. Schwerer, Windsor, Mo. 

MUNICIPAL LIGHTING ASSOCIATION OF MASSACHUSETTS. 
Secretary, J. C. Norcross, Reading, Mass. 

NATIONAL ACADEMY OF SCIENCES. Secretary, Arnold Hague, 
United States Geological Survey, Washington, D. C. 

NATIONAL ARM, PIN AND BRACKET ASSOCIATION. Secretary, 
J. B. Magers, Madison, Ind. 

NATIONAL ASSOCIATION OF COTTON MANUFACTURERS. 
Secretary, C. J. H. Woodbury, Boston, Mass. 

NATIONAL DISTRICT HEATING ASSOCIATION. Secretary, D. L. 
Gaskill, Greenville, O. 

NATIONAL ELECTRIC CREDIT ASSOCIATION. Secretary, Fred- 
eric P. Vose, 1343 Marquette Building, Chicago, Ill. 

NATIONAL ELECTRIC LIGHT ASSOCIATION. Secetary, T. C. 
Martin, 33 West Thirty-ninth Street, New York, N. Y. 

NATIONAL ELECTRICAL CONTRACTORS’ ASSOCIATION OF 
THE UNITED STATES. Secretary, N. H. Morton, 41 Martin 
Building, Utica, N. Y. 

NATIONAL ELECTRICAL INSPECTORS’ ASSOCIATION. Secre- 
tary, T. H. Day, 27 Pine Street, Hartford, Conn. 

NATIONAL FIRE PROTECTION ASSOCIATION. Secretary, 
Franklin H. Wentworth, 87 Milk Street, Boston, Mass. 

NATIONAL GAS AND GASOLINE ENGINE TRADES ASSOCIA- 
TION. Secretary, Albert Stritmatter, Cincinnati, O. 

NATIONAL INDEPENDENT TELEPHONE ASSOCIATION. Secre 
tary, J. B. Ware, McCormick Building, Chicago, Ill. 

NATIONAL ISOLATED PLANT ASSOCIATION. Secretary, E. D. 
Fieux, Wing Manufacturing Company, New York, N. Y. 
NEBRASKA ASSOCIATION OF INDEPENDENT TELEPHONE 
COMPANIES. Secretary, Charles H. Hood, Lincoln, Neb. 
NEBRASKA ELECTRICAL ASSOCIATION. Secretary, S. J. Bell, 

David City, Neb. 

NEW ENGLAND ELECTRICAL CREDIT ASSOCIATION. Alton F. 
Tupper, 84 State Street, Boston, Mass. 

NEW ENGLAND SECTION, NATIONAL ELECTRIC LIGHT ASSO- 
CIATION. Secretary, Miss O. A. Bursiel, 149 Tremont Street, 
Boston, Mass. 

NEW ENGLAND STREET RAILWAY CLUB. Secretary, John J. 
Lane, 12 Pearl Street, Boston, Mass. 

NEW YORK ELECTRICAL SOCIETY. Secretary, G. H. Guy, Engi- 
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neering Societies Building, 29 West Thirty-ninth Street, New 
York, N. Y. 


NEW YORK RAILROAD CLUB. Secretary, H. D. Vote, 95 Liberty 
Street, New York, N. Y. 

NEW YORK STATE INDEPENDENT TELEPHONE ASSOCIA- 
TION. Secretary, R. Max Eaton, Niagara Falls, N. Y. 

NORTH DAKOTA INDEPENDENT TELEPHONE ASSOCIATION. 
Secretary and treasurer, L. C. Kane, Kensal, N. D. 

NORTHWEST ELECTRIC LIGHT AND POWER ASSOCIATION. 
Secretary, N. W. Brockett, Cataract. Building, Seattle, Wash. 

OHIO ELECTRIC LIGHT ASSOCIATION. Secretary, D. L. Gas- 
kill, Greenville, O. 

OHIO INDEPENDENT TELEPHONE ASSOCIATION. Secretary, 
Ralph Reamer, Columbus, O. 

OHIO SOCIETY OF MECHANICAL, ELECTRICAL AND STEAM 
ENGINEERS. Secretary, F. E. Sanborn, Ohio State University, 
Columbus, O. 

OKLAHOMA ELECTRIC LIGHT, RAILAY AND GAS ASSOCIA- 
TION. Secretary, Galen Crow, Guthrie, Okla. 

OLD-TIME TELEGRAPHERS’ AND HISTORICAL ASSOCIATION. 
Secretary, Frank J. Sherrer, 195 Broadway, New York, N. Y. 

ORDER OF THE REJUVENATED SONS OF JOVE. Mercury, Eli 
C. Bennett, St. Louis. 

PACIFIC COAST ELECTRIC VEHICLE ASSOCIATION. Secretary, 
A. H. Halloran, 901 Atlas Building, San Francisco, Cal. 
PENNSYLVANIA ELECTRIC ASSOCIATION. Secretary, Walter 
E. Long, Philadelphia Electric Company, Philadelphia, Pa. 
PENNSYLVANIA STATE INDEPENDENT TELEPHONE ASSO- 
CIATION. Secretary, H. E. Bradley, 135 South Second Street, 

Philadelphia, Pa. 

PENNSYLVANIA STATE STREET RAILWAY ASSOCIATION. 
Secretary, Charles H. Smith, Lebanon, Pa. 

PHILADELPHIA ELECTRICAL CONTRACTORS' ASSOCIATION. 
Secretary, M. G. Sellers, Philadelphia, .Pa. 

PIKE’S PEAK POLYTECHNIC SOCIETY. Secretary, E. A. Saw- 
yer, Colorado Springs, Colo. 

PITTSBURGH ELECTRIC BOOSTERS’ CLUB. Recording Watt- 
meter, O. R. Rombach, 919 Liberty Avenue, Pittsburgh, Pa. 
RAILWAY ELECTRIC SUPPLY MANUFACTURERS’ ASSOCIA- 
TION. Secretary, J. Scribner, General Electric Company, Chi- 

cago, Ill. 


RAILWAY SIGNAL ASSOCIATION. Secretary, C. C. Rosenberg, 
Bethlehem, Pa. 

SOCIETY FOR THE PROMOTION OF ENGINEERING EDUCA- 
TION. Secretary, H. H. Norris, Cornell University, Ithaca, 
N. Y. 

SOCIETY OF THE UNITED STATES MILITARY TELEGRAPH 
CORPS. Secretary, David H. Bates, 658 Broadway, New York, 
N. Y. 

SOCIETY OF AUTOMOBILE ENGINEERS. Secretary, Alexander 
Churchward, 30 Church Street, New York, N. Y. 

SOCIETY OF WIRELESS TELEGRAPH ENGINEERS. Secretary, 
E. D. Forbes, 96 Franklin Street, South Framingham, Mass. 
SOUTH DAKOTA ENGINEERING SOCIETY. Secretary, R. D. 

Gulbertson, Mitchell, S. D. 

SOUTH DAKOTA INDEPENDENT TELEPHONE ASSOCIATION. 
Secretary-treasurer, E. R. Buck, Hudson, S. D. 

SOUTHWESTERN ELECTRICAL AND GAS ASSOCIATION. Sec- 
retary, D. G. Fisher, Dallas, Tex. 

STREET RAILWAY ASSOCIATION OF THE STATE OF NEW 
YORK. Secretary, J. H. Pardee, J. G. White & Company, New 
York, N. Y. 

TELEPHONE SOCIETY OF NEW YORK. Secretary, T. H. Law- 
rence, Eighteenth Street and Irving Place, New York, N. Y. 

TEXAS INDEPENDENT TELEPHONE ASSOCIATION. Secretary, 
Leon Spencer, Gainesville, Tex. 

UNDERWRITERS’ NATIONAL ELECTRICAL ASSOCIATION. 
Secretary Electrical Committee, C. M. Goddard, 141 Milk 
Street, Boston, Mass. 

UTAH SOCIETY OF ENGINEERS. Secretary, W. C. Ebaugh, Uni- 
versity of Utah, Salt Lake City, Utah. 

VERMONT AND NEW HAMPSHIRE INDEPENDERT TELE- 
PHONE ASSOCIATION. Secretary-treasurer, E. B. Seeley, St. 
Johnsburg, Vt. 


VERMONT ELECTRICAL ASSOCIATION. Secretary, A. B. Mare- 
den, Manchester, Vt. 


WASHINGTON SOCIETY OF ENGINEERS. John C. Hoyt, 1330 
F Street, Washington, D. C. 

WESTERN ASSOCIATION OF ELECTRICAL INSPECTORS. Sec- 
retary, W. S. Boyd, 76 West Monroe Street, Chicago, Il. 
WESTERN SOCIETY OF ENGINEERS. Secretary, J. H. Warder. 

Monadnock Block, Chicago, Ml. 

WIRELESS INSTITUTE. Secretary, Alfred N. Goldsmith, College 
of the City of New York. 

WISCONSIN ELECTRICAL ASSOCIATION. Secretary, George Al- 
lison, Milwaukee Electric Railway & Light Company, Milwau- 
kee, Wis. 

WISCONSIN INDEPENDENT TELEPHONE ASSOCIATION. Sec 
retary. J. C. Crowley, Jr., Superior, Wis. 

WISCONSIN STATE TELEPHONE ASSOCIATION. Secretary, 
Paul J. Weirich, Monroe, Wis. 
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RECORD OF ELECTRICAL PATENTS. 


Issued by the United States Patent Office, Noyember 28, 1911. 


1,009,731. METHOD OF FORMING ELECTRIC CABLES AND AP- 
PARATUS THEREFOR. H. W. Fisher, Pittsburgh, Pa., as- 
signor to Standard Underground Cable Co., Air and moisture 
are exhausted from the core of the cable, insulating compound 
is then flooded into it and, simultaneously with its withdrawal 
from the compound, a lead sheath is applied. 

1,009,732. MACHINE FOR COVERING ELECTRICAL CONDUC- 
TORS. H. W. Fisher, assignor to Standard Underground Cable 
Co., Pittsburgh, Pa. The conductor passes through a vertically 
adjustable insulating-compound tank and is at the same time 
wound with tape. 

1,009,748. SWITCHING DEVICE FOR ELECTRICAL CIRCUITS. 
J. D. Hilliard and C. E. Parsons, Albany, N. Y. A solenoid-op- 
erated oil circuit--breaker specially constructed to break high- 
potential arcs. 

1,009,762. TELEPHONE SYSTEM. R. H. Manson, Elyria, O., as- 
signor to Dean Electric Co., Elyria, O. Provides meters on 
the subscribers’ lines for measured service. 

1,009,767. SHOE FOR THIRD-RAIL ELECTRIC CARS. L. A. Mc- 
Coubrie and C. F. Raydure, Philadelphia, Pa. Relates to the 
method of supporting the shoe. 


1,009,774. LOCK FOR ELEVATOR DOORS. P. Montgomery, Hart- 


1,009,748.—OIL, CIRCUIT-BREAKER. 


ford, Conn. The doors are provided with electrically controlled 
locks; when one is open all the others are automatically locked. 

1,009,788. DYNAMO-ELECTRIC MACHINE. H. H. Ralston, Nor- 
wood, O., assignor to Bullock Electric Manufacturing Co., Each 
commutator segment has a radial slot with lateral perforations 
in which the connector tightly fits. 

1,009,798. PRODUCING MUSICAL TONES. M. L. Severy, Arling- 
ton Heights, and G. B. Sinclair, Medford, Mass. Consists in 
generating a number of series of electric impulses, each series 
having most of its impulses tuned to some musical note and 
impressed on a sonorous body. 

1,009,800. SIGNALING APPARATUS FOR SUBMARINE BOATS. 
J. F. Shea, Tampa, Fla. A raft carrying an autenna mast is 
connected to the boat by means of a hawser and an electric 
cable. 

1,009,810. INSULATOR. T. H. Watkins, Wakpala, S. D. A porce- 
lain insulator with a deep V-shaped socket having a plate and 
tongue for fastening the wire. 

1,009,813. TELEPHONE SYSTEM. H. G. Webster, Chicago, Il., 
assignor to Kellogg Switchboard & Supply Co. A party-line 
circuit is adapted to permit one subscriber to call and talk with 
another on the same line. 

1,009,831. ELECTRIC DISTRIBUTION. J. C. Creveling, New York, 
N. Y., assignor to Safety Car Heating & Lighting Co. A regu- 
lator for a car-lighting generator includes an expansion mem- 
ber in tae lighting circuit. 

1,009,834. ELECTROTHERMAL SWITCH. J. Erickson, Chicago, 
Ill., assignor to First Trust & Savings Bank, Chicago, Ill. Has 
a disk of fusible solder rotatable to bring fresh portions into 
contact with a pin. 

1,009,867. SPARK PLUG. G. O. Terry, Minneapolis, Minn. The 
electrodes are in the form of opposing split rings. 


1,009,927. AUTOMATIC GATE FOR RAILWAY CROSSINGS. W. 
Noville, Cleveland, O. Is operated by an electric motor whose 
circuit is closed when an electric car approaches or leaves the 
crossing. 


1,009,939. MANUFACTURE OF VAPOR ELECTRIC APPARATUS. 
P. H. Thomas, East Orange, N. J., assignor to Cooper Hewitt 
Electric Co., New York, N. Y. Mercury-vapor tubes are ex- 
hausted through connection to a secondary bulb with an inter- 
vening mercury seal. 


1,010,125. CURRENT TAP. 


1,009,940. VIBRATOR BOX. H. C. Thomson, Boston, Mass., as- 
signor to Electric Goods Manufacturing Co. Has a condenser 
in the lower compartment directly to the vibrator contacts. 

1,009,951. ELECTRIC DYNAMO AND MOTOR. E. J. Armstrong, 
Erie, Pa. A fan near one end of the machine draws air through 
an air filter in the casing and blows it through the machine. 

1,009,956. AUTOMATIC CUT-OUT. G. W. Cravens, Chicago, Ill., 
assignor to Delta-Star Electric Co., Chicago, Il. A cam near 
the hinge of the upper berth in a sleeping car opens a switch 
controlling the berth light when the berth is raised. 

1,009,969. IGNITER FOR GAS LAMPS. F. W. Hill, Chatham, Pa. 
Electric igniter for acetylene burners. 

1,010,001. ELECTRODE-COVER FOR ELECTRIC FURNACES. J. 
Le K. Snyder, Cleveland, O., assignor to National Carbon Co., 
Cleveland, O. Filed Sept. 5, 1911. The lower part of the fur- 
Nace cover is of conducting material and forms an electrode. 

1,010,011. SECTIONAL INSULATOR. A. O. Austin, Barberton, O., 
assignor to Ohio Insulator Co., Mansfield, O. Consists of a 
series of alternate saucer-shaped porcelain insulators and tubu- 
lar spacing members cemented together. 

1,010,025. ELECTRIC REGULATION. J. L. Creveling, New York, 
N. Y., assignor to Safety Car Heating & Lighting Co. Resist- 
ance regulator in the lamp circuit of an axle-lighted railway car. 

1,010,032. AUTOMATIC ELECTRIC SAMPLER. J. N. Flood, Den- 
ver, Colo. Oscillatory deflectors are actuated by means of sol- 
enoids whose circuits are periodically closed for a short time 
by a time switch. 

1,010,058. ALARM DEVICE FOR LUBRIC ALORS: F. Lemann, 
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1,019,377.—STORAGE-BATTERY METER. 


Posen, Germany. Pendent chains supported by a float on the 
oil close an alarm circuit when the oil level is low. 

1,010,069. KNIFE SWITCH. H. L. Peat, St. Louis, Mo., assignor 
to Frank Adam Electric Co., St. Louis, Mo. The blade may be 
pivoted to either clip. 

1,010,077. STRAIN INSULATOR. W. Schaake, Pittsburgh, Pa., 
assignor to Westinghouse Electric & Manufacturing Co. A 
rotatable nut and threaded bar provide for the regulation of 
tension. 

1,010,083. TRANSFORMER. H. C. Soule, Wilkinsburg, Pa., as- 
sign to Westinghouse Electric & Manufacturing Co. An ad- 
justable supporting cradle engages the upper and lower edges 
of the coils and supports them in vertical planes. 

1,010,092. SMOOTHING IRON. T. G. Thomas, Houston, Tex. A 
number of incandescent lights are contained in the iron. 

1,010,096. OVERHEAD STRUCTURE FOR ELECTRIC RAILWAYS. 
T. Varney, Pittsburgh, Pa., assignor to Westinghouse Electric 
& Manufacturing Co. A section-break device for trolley lines. 

1,010,099. LIGHTING FIXTURE. F. W. Wakefield, assignor to F. 
W. Wakefield Brass Co., Vermilion, O. The body is adjustable 
and rotatable on the support. 

1,010,118. COMMUTATOR BRUSH. J. L. Crouse, New York, N. Y., 
assignor to Westinghouse Electric & Manufacturing Co. An 
end plate is secured to the brush by means of expansible pins. 

1,010,125. CURRENT TAP. H. L. De Zeng, Philadelphia, Pa. The 
brightness of the lamp is regulated by contact which varies 
resistance in series with a filament. 

1,010,126. DYNAMO-ELECTRIC MACHINE. W. A. Dick, Pitts- 
burgh, Pa., assignor to Westinghouse Electric & Manufacturing 
Co. Relates to the field windings. 

1,010,134. COOLING DEVICE FOR ELECTRIC APPARATUS. C. 
L. G. Fortescue, Wilkinsburg, Pa., assignor to Westinghouse 
Electric & Manufacturing Co. A transformer tank is divided 
into two chambers through which oil is mechanically circu- 
lated, cooling being effected in oil-passage pipes external to 
the tank. 

1,010.135. ALTERNATING-CURRENT MOTOR. V. A. Flynn, London, 
Eng. Has a squirrel-cage winding and a commuted winding 
in the same slots of the rotor, and a magnetic bridge lying 
above the permanently short-circuted winding. 

1,010,160. RECORD MEASURING INSTRUMENT. P. MacGahan, 
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Wilkinsburg, Pa., assignor to Westinghouse Electric & Manu- 
facturing Co. The record strip carrier is moved by a spring 
kept under stress by a motor. 

1,010,165. INCANDESCENT LAMP. M. M. Merritt, Middleton, 
Mass., assignor to National Electre Lamp Co., Cleveland, O. 
Renewal of the lamp filament is prevented by a metal ring con- 
tained in the lamp, any undue heating causing the ring to ex- 
pand and fracture the bulb. 

1,010.173. MECHANISM FOR MAKING AND BREAKING ELEC- 
TRIC CIRCUITS. W.H. Pierce and C. R. Parker, Syracuse, N. 
Y. Balls pressed together by springs form one terminal, the 
other being a knife rotating with an-axle. 

1,010,181. ELECTRIC-CABLE PROTECTOR. J. A. Sandford, Jr., 
East Liverpool, O., assignor to R. Thomas & Sons Co., East 
Liverpool, O. A shield of conducting material on the insulator 
protects the cable from an accidental arc. 

1,010,191. ELECTRIC HEATER. H. D. Shelton, Hughesville, Mo. 
Filed Aug. 1, 1910. A hermetically-sealed water heater with 


a disc heating element made of coils of wire embedded in 
Vitreous material. 


1,010,197. X-RAY TUBE AND VACUUM CONTROL THEREFOR. 
H. C. Snook and-G. H. White, Philadelphia, Pa., assignors to 
Roentgen Manufacturing Co., Philadelphia, Pa. Gas-liberating 
material is contained in a hollow neck arranged so that spark- 
ing between external terminals is prevented for any degree of 
vacuum. 

1,010,211. ELECTRIC IGNITION SYSTEM OF INTERNAL-COM- 
BUSTION ENGINES. F. H. Alston, Birmingham, Eng., assignor 
of one-half to B. Brooks, Birmingham, Eng. The magneto has 
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1,009,956.—BERTH LIGHT CUT-OUT. 


two windings grounded in the middle, current being sent alter- 
nately through either half and reversed through the induction 
coil. 

1,010,216. DYNAMO-ELECTRIC MACHINE. C. H. Bedell, Bay- 
onne, N. J., assignor to Electro-Dynamic Co., Bayonne, N. J. A 
brush is placed directly beneath each commutating pole of a 
variable-speed motor. 

1,010.224. TEMPERATURE INDICATOR FOR TEMPERING FUR- 
NACES. M. O. Bray, Rochester, N. Y. Has a series of tem- 
perature-controlled resistance circuits, the heating elements be- 
ing automatically connected in circuit at predetermined periods. 

1,010,245. ADVERTISING MEDIUM. G. T. Fielding, Jr., New York, 
N. Y. A sign made in the form of a box is made to open and 
close by an electric motor. 

1,010,251. AUTOMATIC FIRE-ALARM. G. E. Glick, Carrington, 
N. D. An expansible element trips a lever closing the alarm 
circuit when a predetermined temperature is reached. 


1.010.263. SYSTEM OF CONTROL FOR ELECTRIC MOTORS. H. 
I). James, Pittsburgh, Pa., assignor to Westinghouse Electric 
& Manufacturing Co. Regulating switches have associated with 
them relay switches, interlocking switches causing each relay 
switch to close at a smaller value of current when the regu- 
lating switch preceding that with which it is associated is 
closed, than when the switch is open. 

1,010,271 and 1,010,272. INDUCTION METER. R. C. Lanphier, 
Springfield, Ill., assignor to Sangamo Electric Co. Has two 
pairs of energizing poles and means for producing difference 
in phase between them. In the second patent, the meter has 
shunt and series-wound coils in co-operative relation. 

1,010.277. ELECTRIC TIME SWITCH. C. J. Lindewald. Laporte, 
Ind., assignor to National Time Switch Co., South Bend, Ind. 
The switch is periodically opened and closed by clock work. 

1,010.278. UNDERGROUND ELECTRICAL JUNCTION-BOX. S.J. 
Lisberger and C. J. Wilson, San Francisco, Cal.. assignors to 
Pacific Gas & Electrice Co., San Francisco, Cal. Relates to the 
arrangement of the busbars. 

1.010.295. INCANDESCENT LAMP. M. M. Merritt, Middleton, 
Mass., assignor to National Electric Lamp Co., Cleveland, O. 
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A weakened area causes the bulb to break when abnormally 
heated; thus preventing renewal. 
1,010,307. LAMP-SHADE HOLDER. H. H. Palmer, New York, N. 


Y., assıgnor to F. E. Palmer, New York, N. Y. Resilient fingers 
are secured by a tie member. 


1,010,371. ELECTRIC TRAIN-CONTROLLING DEVICE FOR RAIL 
WAYS. R. T. Jones and F. T. Jones, Baltimore, Md., assignors 
to Jones Safety Train Control System Co., Baltimore, Md. An 
electromagnet on the train actuates the air brake valve when 
the track is blocked. 

1,010,372. TRAIN-CONTROLLING MECHANISM. R. T. Jones anå 
F. T. Jones, Baltimore, Md., assignors to Jones Safety Train 
Control System Co., Baltimore, Md. A modification of the pre- 
ceding. 

1,010,377. STORAGE BATTERY. H. H. Kempf, New York, N. Y, 
assignor to S. Johnston, New York, N. Y. An electric meter 
secured to the top of the cell is connected in circuit by a 
normally open key. 

1,010,402. ELECTRODE FOR ARC LAMPS. J. T. H. Dempster, 
Schenectady, N. Y., assignor to General Electric Co. Is com- 
posed principally of a mixture of titanium oxide with fer- 
ruginous material. 

REISSUE. 

13,322. LAMP-SHADE HOLDER. J. Cruikshank, Shamokin, Pa., 
assignor of one-third to J. M. Dunketberger, Mount Carmel, Pa. 
Original No. 897,194, dated Aug. 25, 1908. Has a conical body 
with pressed guideways and slidable gripping members. 


PATENTS THAT HAVE EXPIRED. 

Following is a list of the electrical patents (issued by the 
United States Patent Office) that expired December 4, 1911. 
530,088. BRUSH FOR DYNAMO-ELECTRIC MACHINE. Pierre J. 

C. Carron, Pont-de-Claix-Isere, France. 

530,093. ELECTRIC RAILWAY SIGNALING. William Daves, Jer- 

sey City, N. J. 

530,114. METHOD OF AND MEANS FOR OPERATING AND CON- 

TROLLING ELECTROMOTORS. Carl Moderegger, Vienna, 

Austria-Hungary. 


530,115. TELEPHONE TRANSMITTER. Miles A. Morehouse, 
Wevertown, N. Y. 

530,141. SERVICE END, CUT-OUT AND SWITCH BOX FOR 
ELECTRIC-LIGHTING CIRCUITS. John Van Vleck, New 
York, N. Y. 

530,145. ELECTROMETER. Edward Weston, Newark, N. J. 

530,176. ALTERNATING-CURRENT MOTOR AND METHOD OF 
OPERATING SAME. Ludwig Gutmann, Pittsburg, Pa. 

530,177. ALTERNATING ELECTRIC MOTOR. Ludwig Gutmann, 
Pittsburg, Pa. 


530,178. ELECTRIC CONVERSION SYSTEM. Ludwig Gutmann. 
Pittsburg, Pa. ` 

530,184. CIRCUIT-CLOSER. Herbert V. Keeson, London, England. 

530,192. ELECTRIC RAILWAY SYSTEM. David Mason, New 
York, N. Y. 


530,208. TELEPHONE SWITCH. Alfred Stromberg and Androv 
Carlson, Chicago, Ill. 


530,235. MAGNETO-ELECTRIC MACHINE. Joseph N. McLeod, 
Brooklyn, N. Y. 

530,253. ELECTRIC BELL. Edward G. Worley, New York, N. Y. 

530,260. PRIMARY BATTERY. Charles W. De Mott, New York, 
N. Y 


530,283. ‘CONDUIT FOR ELECTRIC RAILWAYS. Michael I. 
Martin, Chicago, Ill. 


530,286. ELECTRIC TRAMWAY. Heinrich Schweiger, Berlin, 
Germany. 

530,293. ELECTRIC SWITCH. Ike W. Ullman, Birmingham, Ala. 

530,315. TELEPHONE TRANSMITTER. John T. Williams, Brook- 
lyn, N. Y. 


530,324. TELEPHONE EXCHANGE SYSTEM. Romaine Calender, 
Brantford, Canada. 


530,325. TELEPHONE SWITCH. Romaine Calender, Brantford. 
Canada. 


530,343. wLECTRIC-LIGHT FIXTURE. Herman Horn, Phila- 
delphia, Pa. 

530,344. ELECTRIC DENTAL ENGINE. Joseph A. Jeffery and 
Benjamin A. Jeffery, San Francisco, Cal. 

530,351. ELECTRIC METER. Gustav A. Scheefer, Peoria, Il. 

530,399. INSULATOR FOR ELECTRIC CONDUCTORS. John H. 
Croskey and Joseph Locke, Pittsburg, Pa. 

530,401. BATTERY CONNECTION. Walter S. Doe, Brooklyn, N. Y. 

530,412. TELEPHONE TRANSMITTER. John Goodman and 
Henry M. Goodman, Louisville, Ky. 

530,416. SELF-LUBRICATING CONTACT BAR FOR ELECTRIC 
RAILWAYS. Frederick W. N. E. Hays, Berlin, Germany. 
530,432. SYSTEM OF ELECTRICAL DISTRIBUTION WITH 
STORAGE BATTERIES. Emil Kuchenmeister, Berlin, Ger- 

many. 


530,465. DYNAMO REGULATOR. John Van Vleck, New York. 
N. Y 


530.472. ELECTRIC SWITCH. John M. Cronin, Cambridge, Mass. 


680,482. ELECTRIC RAILWAY SUPPLY SYSTEM. John J. Green, 
Boonton, N. J. 


530,485. PRIMARY BATTERY. Charles J. Hubbell, New York, N. Y. 
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RURAL STREET-LIGHTING CONTRACTS. 

The extension of central-station lighting service into 
country highways marks the yielding of the last stronghold 
of conservatism to the benefits of improved street illumina- 
tion. As yet, however, only a very small percentage of the 
territory between large centers of population is provided with 
adequate street lighting, and on thousands of miles of roads 
within economic radius of central-station service, the moon 
and the farmer’s lantern, supplemented by the occasional au- 
tomobile searchlight, are all that stand between the wayfarer 
and total darkness. Along the routes of interurban trolley 
lines much good has frequently been accomplished by the in- 
stallation of incandescent lamps upon the overhead structures, 
but as yet too little attention has been paid to the value of 
all-night lighting by small but frequent units, particularly on 
side streets. 

Both engineering and commercial questions must be 
faced before this class of service can be widely extended, but 
with present equipment the problem is chiefly commercial. 
The life of the series tungsten lamp is now admirably suited 
to service on remote highways; the current requirements are 
nominal; distribution can be controlled from a central point 
with the most trifling labor cost; and so far as the question of 
maintenance enters, the motor-cycle makes replacements of 
broken or burned-out bulbs a simple matter. Multiple cir- 
cuits are being used to some extent in compact villages, but 
in the main, the series ‘circuit, supplied from the constant- 
current transformer at a point accessible to the attendant 
charged with the starting and stopping of the service. best 
meets the conditions in serving wide areas. 

The real difficulties are of another kind. They are based 
for the most part upon the conservative attitude of influential 
hut rather parsimonious citizens who look upon each light 
added to the system as a heavy tax upon the community, and 
who fail to see the benefit to the town from a well illumina- 
ted group of thoroughfares. The following statement from 
a former selectman illustrates an attitude whieh many man- 
agers will appreciate: 

“I ean hardly believe yet that the selectinen intend to 
have those twenty-six extra lights put in without calling a 
meeting of the voters to get their approval. It’s just like 
their going to work and saddling the town with a debt of 
$10,400, We will have to pay $16 per light, and that #16 is 
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four per cent of $400, and so the twenty-six new ones make 
$10,400. What is the good of getting a reduction in the 
price per lamp if you are going to work and add enough 
lamps to take away all the gain? The company knows well 
that if these lights come, they come to stay, and so they add 
all they can. There never have been any lights removed yet 
from the town, but if the number was changed, it was always 
by the addition of new lamps. The next thing we know the 
town will be having five-lamp clusters put in on the main 
thoroughfares!’ 

There are elements of humor in this point of view, and 
the progressive manager does not have to look far to find be- 
tween the lines an unconscious tribute to the quickness with 
which the community appreciates the permanent value of 
electricity on the rural thoroughfares. The fact is that what 
is needed most of all in securing lighting contracts in rural 
communities is ability to deal with the human side of the 
problem. The whole tendency of the times is toward better 
street illumination; real-estate values rise and outside resi- 
dents are attracted by it; and apart from the reduction of 
accidents and the improved conditions of public safety af- 
forded, the rural community finds itself acquiring a reputa- 
tion as a live center if it devotes a reasonable sum yearly to 
meeting the lighting problem with courage and far-sighted- 
ness. In this field one group of lamps leads to another; the 
trial installation is a powerful object lesson; and the cost per 
capita per year is small, even for all-night service. 


SYNTHETIC RUBBER. 

With the exception, perhaps, of the automobile trade, 
electrical manufacturing interests are responsible each year 
for the consumption of more rubber than any other industry. 
Up to the present time nothing has been found which resists 
so well the effects of dampness and exposure and at the same 
time has and retains good wire-insulating properties as does 
this product of the tropical countries. Into the United States 
alone there were imported 91,000,000 pounds of crude rubber 
during the first six months of the current year, and it is safe 
to say that a good proportion of this went to electrical supply 
manufacturers. 

As yet there has been only the supply from the rubber 
trees of the tropics, reinforced by the recently developed 
guayule rubber of Mexico, but indications now point, accord- 
ing to the India Rubber World, to the development of a proc- 
ess whereby synthetic rubber may be produced in sufficient 
quantities and at a low enough price to add considerably to 


the present production. Quite extensive experiments have 


been carried out, and one European firm is said to be pro- 
ducing the synthetic material at the rate of 200 pounds per 
day. At present this cannot compete in price with the crude 
rubber or the so-called reclaimed rubber, and perfection in 
the process of manufacture has not been attained, but there 
seems to be good authority for the statement that artificial 
rubber, produced mainly from coal tar, is being placed on 
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the market. Also a company was recently established in 


Paris, France, for the manufacture of rubber from turpentine 
and other materials. 

Apparently no investigations of the insulating proper- 
ties or the stretching qualities of this synthetic product have 
been published, and the whole question is yet in the experi- 
mental stage. The production of synthetic rubber is inter- 
esting, however, as there is in connection with its success a 
prospect of a change in the price of electrical goods using 
rubber insulation. Anything in the way of a lowering in 


price of raw materials will be welcomed by the manufacturers 
and by the trade. 


THE IMPORTANCE OF THE POWER-FACTOR. 

The increasing tendency of central stations to confine 
their sales in the main to the alternating-current field cre- 
ates a need for a better appreciation of the importance of 
the power-factor, particularly from the commercial point of 
view. The problem of the power-factor came into promi- 
nence in the earliest days of alternating-current distribu- 
tion. Electrical engineers know well enough that the treat- 
ment of this question is one of the most serious in central- 
station practice, particularly in relation to the determina- 
tion of the expediency of inaugurating a relatively high 
charge for service to consumers handicapped by poor pow- 
er-factors and the economic desirability of installing syn- 
chronous apparatus as compared with the policy of provid- 
ing extra capacity in the system of distribution to offset the 
crowding of transformer, meter and conductor circuits with 
current considerably out of phase with the impressed volt- 
age. Some of the most profound studies of central-station 
distribution in recent years have been focused upon the 
control of power-factor, and the growing popularity of ro- 
tary condensers in certain cases testifies that the problem 
is one of no little import. 

At present the detailed analysis of distribution sys- 
tems with reference to improving the power-factor is a task 
for the specialist, and it may safely be left in his hands, 
provided that there comes about a wider appreciation of 
what the power-factor means commercially. Dr. Louis Bell 
has put the case in a nutshell by pointing out that the re- 
sult of sending amperes into an inductive load amounts to 
slowing down the current, so that instead of having the 
maximum amperes come at the same time as the maximum 
volts, they come at a period of time, perhaps 0.002 second 
after the maximum volts, and then when we multiply the 
average volts by the average amperes we do not get the 
same result as when we multiply the volts at one moment 
of time by the amperes at the same moment and then aver- 
age the momentary results to get the true watts. Instead, 
the average volts times the average amperes gives & con: 
siderably higher result than the true average watts. The 
reason why power-factor affects the central station is thst 
while the latter sells watts or kilowatts, what it actually 
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delivers is amperes at some given voltage; and the product 
of the amperes, volts and power-factor gives to the consum- 
er so many watts with which to do his work. 

Employees in the sales departments of central stations 
do not always appreciate these points, and particularly the 
fact that all transformers, meters, cables, regulators, gen- 
erators, etc., must be designed by the amperes which they 
are to carry, without immediate regard to the kilowatts 
which can be sold at the consumer’s installation. This 
means that when the plant has such a load as an alternat- 
ing-current motor to carry, it may have to supply an invest- 
ment for say 100 amperes, and if the power-factor were 
100 per cent, this would enable the company to sell 100 am- 
peres times 110 volts, or 11 kilowatts; but on account of 
the fact that the inductive load slows down the current, so 
to speak, it can sell only a less amount of true watts, as 
7.7 kilowatts in case of a seventy-per-cent power-factor. 
This means that extra capacity must be provided in gener- 
ating and distributing equipment and also involves carry- 
ing unnecessary current over the lines, with consequent loss 
in heating apparatus which would be unnecessary if only 
the minimum current to do the work were supplied. Fur- 
ther, the effect is to make the regulation bad, because the 
pressure at the station end of the feeders must be high 
enough to force all the amperes through the lines as well 
as the current essential to do the work. Still more, these 
unnecessary amperes react on the generator and make it 
more difficult to keep the pressure constant. , 

On the commercial side, this means that if a customer 
has a power-factor of say, 66.7 per cent only, he pays the 
central station for 66.7 kilowatts, but uses 100 kilovolt-am- 
peres, from which the company could sell 33.3 additional 
kilowatts if the power-factor were 100 per cent. The trans- 
former investment in such a case is one and one-half times 
what it would be with 100-per-cent power-factor, and the 
meter likewise must be correspondingly large. To prevent 
overheating, the line must have one and one-half times as 
much copper as when the current and impressed voltage 
are in phase. The energy wasted in transmitting is propor- 
tional to the square of the current, and it is only when ‘one 
gets back to the steam turbine and boiler plant that one 
does not find an increase ‘of cost by reason of low power- 
factor. Even at the turbine and boiler it is necessary to 
have some extra capacity to take care of the extra line and 
transformer ‘losses; additional fuel has to be burned, and 
other expenses incurred merely because the purchaser of 
power demands a voltage which will vary, let us say, only 
two per cent between no load and full load. 

Few people realize the extent to which motor speci- 
fications bear upon the power-factor. The demand for prac- 
tically constant speed, low rotative speed and great over- 
load capacity, with reasonahly low cost of manufacture, 
all render it difficult to design motors with high power- 


factors. The air gap cannot be too small without grave 
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danger from mechanical troubles in case of worn bearings; 
overloads demand large conductor cross-sections, as does 
close speed regulation; and finally, the demand for a slow- 
speed motor increases the number of poles and heightens 
the difficulty of securing a good power-factor. All these 
points justify a strict control on the part of central sta- 
tions of the character of motors admitted to their circuits, 
including in certain instances the refusal to accept connec- 
ton with motors of bad design or construction, the installa- 
tion of synchronous apparatus in important establishments, 
and in some instances, the imposition of an additional de- 
mand ‘charge for poor power-factor. When the charge for 
current is based either wholly or in part on the demand, it 
is desirable to measure the demand in kilovolt-amperes 
rather than in kilowatts. The importance of the power- 
factor has long been appreciated by operating men, and its 
consideration on the commercial side is equally desirable 
under present conditions of central-station expansion. 


TELEPHONE RATES. 

Considerable attention has been given during the past 
dozen years to a scientific study of the question of central- 
station rates, and numerous instances exist today of rates 
which have been modified from a simple flat rate or meas- 
ured charge for service, although a thorough-going applica- 
tion of the principles has probably never been made in prac- 
tice. The same underlying principles apply with equal force 
to a schedule of rates for telephone service, but the applica- 
tion in this case does not seem to have been generally con- 
sidered. All, or nearly all, telephone companies make their 
charges upon a message basis, or else apply a flat rate. In 
some cases the latter 1s modified upon a message basis. 

Attention is called to an article by Mr. Frank F. Fowle, 
which is concluded in this issue, in which a study is made 
of the application of a three-charge rate to telephone serv- 
ice. The three elements of charge considered are those due 
to the consumer cost, to the maximum-demand cost, and to 
the traffic cost. The fixed charges and operating expenses 
are studied with a view to their proper distribution in these 
three divisions, and the application of the method illustrated 
by a concrete example. 

Just as the use of central-station power is stimulated by 
an equitable division of the costs among the different classes 
of consumers, so may telephone service be expected to attract 
an even wider circle of customers by a restriction of charges 
for each class to the actual costs incurred for their benefit. 
A study of the method discussed by Mr. Fowle should be 
seriously undertaken by telephone managers, with the idea 
of properly equalizing their charges among various classes 
of consumers, for the purpose of fairness and the ultimate 
extension of service. Since the advent of rate-regulating 
bodies, the tendency has been to make each class bear its 
proper burden of expense, and this seems a worthy ideal 
toward which to work. 
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Jobbers’ Association to Meet in Cleve- 
land. 

Announcement is made that the Feb- 
ruary mecting of the National Electric- 
al Supply Jobbers’ Association will be 
held in Cleveland. It had been prac- 
tically decided to hold the meeting in 
Buffalo, but a determined effort was 
made by the Electrical League of 
Cleveland and in response to direct re- 
quests to jobbers all over the country 
the Cleveland idea prevailed. Ilt is felt 
that many things respecting the activi- 
ties of the jobbers point to Cleveland 
as the logical place for this meeting. 
Outside of this the electrical interests 
are already pledged to make the visit 
of the jobbers highly enjoyable. 

| — eee 

Cable Rates Lowered. 

Changes in trans-Atlantic cable rates 
have been made by both the Western 
Union and the Commercial Cable Com- 
pany, so as to give cheaper and more 
generally available service. 

The new system of the former com- 
pany is based on the principle of de- 
ferred service represented by the day 
letter and night letter, and the rates 
are as follows: (1) Day cable letter, 
$1.50 for twenty words; (2) week-end 
cable letter, $1.50 for thirty words; 
(3) deferred press message, five cents 
per word. 

The Commercial Cable Company will 
reduce its newspaper rate to five cents 


a word and the plain-language cable- 


grams will be hereafter sent at half 
the former rate. No reduction in the 
week-end letter nor the deferred cable 
letter will be made. Negotiations for 
reducing the cable rate have been un- 
der way for about two years. 

} n a 

American Institute Appointments. 

The president of the American In- 
stitute of Eleetrieal Engineers has an- 
nouneed the following appointments: 

Educational Committee: John Price 
Jackson, chairman, vice A. S. Langs- 
dorf, resigned. 

Representatives of the Institute upon 
the Council of the American Associa- 
tion for the Advaneement of Scienee: 
J. B. Whitehead and Edward B. Rosa. 

Representatives of the Institute upon 
the Resuscitation Commission: A. E. 
Kennelly and Elihu Thomson, 

Membership Committee: C. E. Sermb- 
ner, chairman; N. B. Charters, Henry 
Flov, George W. Lamke, A. A. Miller, 
N. J. Neall, K. C. Randall, David B. 
Rushmore, A. M. Schoen, H. Clyde 
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Snook, H. B. Stabler and J. G. Wray. 

Advisory Members to Code of Eth- 
ics Committee: W. S. Barstow, Louis 
Bell, John J. Carty, F. B. Crocker, D. 
C. Jackson, A. E. Kennelly, John W. 
Lieb, Jr., C. O. Mailloux, Ralph D. Mer- 
shon, H. H. Norris, Ralph W. Pope, 
Harris J. Ryan, Charles F. Scott, Sam- 
uel Sheldon, William Stanley, Lewis B. 
Stillwell, Elihu Thomson and William 
D. Weaver. 

Addition to Power Station Commit- 
tee: Clyde D. Gray. 

Delegate to Eighth International 
Congress of Applied Chemistry, Sep- 
tember, 1912: Charles A. Doremus. 

The Standards Committee announces 
the appointment of C. P. Steinmetz. 
and B. G. Lamme a sub-committee to 
collect material looking to the next re- 
vision of the Standardization Rules. 

Caem a . 

The Scope of the National Electric 
Light Association. 

John F. Gilchrist, president of the 
National Electric Light Association, 
addressed the members of the Electric 
Club of Chicago, on December 13, on 
‘The Scope of the Association.” In 
opening Mr. Gilchrist called attention 
to the fact that there are now 10,000 
members in the Association. He said 
that while this makes the N. E. L. A. 
the largest organization of its kind in 
the country, there is still a great op- 
portunity to materially increase the 
membership. In this connection figures 
were presented showing the extent of 
the electrical industry and the number 
of men engaged in the business. 

Mr. Gilchrist spoke briefly of the in- 
creasing development of water power 
and the additional men this develop- 
ment is bringing into the industry. He 
sald that the Association should revise 
its membership requirements so that 
every one Interested in the business 
would be given an opportunity to join. 
This would greatly inerease the influ- 
ence of the organization. Mr. Gilehrist 
is in favor of changing the name of the 
Association to National Electric Asso- 
lation, 

In reply to a question of Mr. Con- 
nelly’s, Mr. Gilchrist said that no defi- 
nite action regarding change of name 
would be taken at the next annual 
meeting. 

W. E. Welly said that in view of the 
fact that the Association was founded 
m Chicago, held several conventions 
here and had contributed four presi- 
dents—more than any other cityv—Chi- 
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cagoans should have a peculiar interest 
in the Association. 

H. H. Cudmore, Harry Rice and Pro- 
fessor Bemis also made brief remarks, 
Mr. Cudmore said that the co-opera- 
tive newspaper-advertising scheme had 
recently been enlarged upon, three 
pages now being run each week in 
Cleveland. 

At the meeting on November 29, F. P. 
Vose delivered a very able Thanksgiv- 
ing Day address The meeting on De- 


cember 6 was devoted to entertain- 
ment. 
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Cleveland Electrical League Gives Big 
Smoker. 

The Electrical League of Cleveland 
held its third annual meeting and 
smoker at the Moose Club Hall on 
Thursday evening, December 7. The 
earlier part of the evening was de- 
voted to the election of officers for the 
coming year, The personnel of the new 
executive body is as follows: David 
Aitken, president; J. Robert Crouse, 
first vice-president; L. Griesser, second 
vice-president; N. C. Cotabish, third 
vice-president; Peter Yensen, fourth 
vice-president ; T. P. Cagwin, secretary; 
H. H. Cudmore, A. L. Oppenheimer, G. 
C. Webster and C. T. McKinstry, exec- 
utive board. 

A large delegation from the Elec- 
trical Boosters Club of Pittsburgh was 
cordially welcomed by the members of 
the Cleveland League. Among the 
speakers of the evening who made brief 
addresses were A. A. Gray, of Chicago, 
Mr. Harris and Mr. Harrison, of Pitts- 
burgh, and J. Robert Crouse. Mr. Har- 
ris emphasized the fact that the getting 
together of any body of men for the 
purpose of working out any one aim 1s 
one of the greatest assets a community 
can have. Special attention to enter- 
tainment features had been given by 
the committee in charge. These con- 
sisted of orchestra, glee club and man- 
dolin music, vaudeville productions, 
boxing exhibitions, plenty of good ei 
gars and an ample Dutch lunch. The 
smoker was characterized by a feeling 
of good fellowship and informality on 
the part of all present. 

The entertainment and reception fea- 
tures were in direet charge of H. H. 
Cudmore, retiring president of the 
league, and no effort was spared to 
make this the biggest and best trea! 
ever accorded the members and guest 


of the organization, About 400 at 
tended, 
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John B. Whitehead. 

Modern development of high-tension 
transmission lines, with a steady tend- 
ency toward the use of higher working 
pressures, has focused attention upon 
the strength of air as a dielectric and 
upon the phenomenon of corona. Of 
importance to the engineer is not only 
a knowledge of the properties of air and 
the numerical data which are secured 
by high-tension experiments, but also 
the explanation of these phenomena in 


terms of the ionic and electronic theo- 


ries which have been developed in con- 
nection with the underlying studies of 
all electromagnetic phenom- 
ena. Prominent among en- 
gineers engaged in these in- 
vestigations is John B. 
Whitehead. 

John Boswell Whitehead 
was born at Norfolk, Va., 
August 18, 1872. He studied 
at the Johns Hopkins Uni- 
versity, where he received 
the degree of Electrical En- 
gineer in 1893. After gradu- 
ation he took a position with 
the Westinghouse Electric & 
Manufacturing Company as 
electrician and remained 
with them until 1896, when 
he joined the staff of the 
Niagara Falls Power Com- 
pany as operating engineer. 

In 1897 he returned to 
Johns Hopkins as instructor 
in electrical engineering and 
advancing through inter- 
mediate positions was made 
Professor of Applied Elec- 
tricity in 1910. In 1898 he 
received the degree of Bach- 
elor of Arts and in 1902 the 
degree of Doctor of Philos- 
ophy from that University. 
He undertook research work 
for a short period with the 
Bureau of Standards in Washington, 
D. C. During the years 1903-1906 
he was a research fellow of the Car- 
negie Institution of Washington. In 
1899-1900 he was electrical engineer for 
the Rowland Telegraph Company, and 
has served in the same capacity for the 
Baltimore & Annapolis Short Line Rail- 
road. The design and installation of 
the electrical equipment of the latter 
road was carried out under his super- 
vision. Professor Whitehead engages in 
the practice of consulting engineer in 
Baltimore, Md. 

Professor Whitehead has carried on a 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


number of researches dealing largely 
with scientific questions of electrical 
engineering. Among the subjects which 
he has particularly studied are the in- 
ductive electromotive force in trans- 
formers, the magnetic effect of electric 
displacement, reactance in armored 
cables, the operation of single-phase 
railways, visual sensation in the mag- 
netie field, the transformation of alter- 
nating to direct current and the elec- 
trification of steam railways. His most 
recent work has been a study of the 
electric strength of air and the condi- 
tions governing the high-voltage cor- 
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ona. The two latter subjects have re- 
ceived extensive treatment in papers 
read before the American Institute of 
Electrical Engineers. 

In addition to his membership in the 
American Institute of Electrical Engi- 
neers, Dr. Whitehead represents the In- 
stitute in the council of the American 
Association for the Advancement of 
Science. He is one of those who were 
chosen to give the course of lectures in 
Illuminating Engineering carried on by 
Johns Hopkins University in the fall of 
1910 in co-operation with the Illumin- 
ating Engineering Society. Dr. White- 
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head has been very active ig the af- 
fairs of the Baltimore section of the 
American Institute; he is the founder 
of the section and has served as its 
chairman for some years. 
—_———— so o_—_—- 
Celestial Electric Phenomena. 

Professor Birkeland of Christiana 
University has been making researches 
on the nature of electricity and also 
endeavoring to explain a number of 
celestial phenomena upon an electrical 
basis. He has found good warrant for 
the belief that electric forces operate 
on the sun, planets, comets, etc., and he 
is of the opinion that they 
have played an important 
role in the evolution of the 
solar system. Part of his lat- 
est work is to show how the 
famous nebular theory of 
Laplace can be so trans- 
formed that the destructive 
criticism to which the latter 
has been subjected loses its 
force. The famous ring of 
Saturn has been regarded by 
astronomers as consisting of 
a multitude of small par- 
ticles revolving around the 
planet. Birkeland thinks it 
almost inconceivable that 
such a ring of cosmic matter 
could keep its position in- 
definitely, especially as it is 
only thirteen miles in thick- 
ness and yet has a diameter 
of 170,000 miles. His re- 
searches have led him to the 
conclusion that the ring of 
Saturn is an electrical phe- 
nomenon due to radiant maf- 
ter emitted from the planet, 
so that the ring is constantly 
renewed. 

‘His researches also help to 
explain the sun’s corona and 
zodiacal light. The latter 
phenomenon shows that the sun must 
be surrounded by a-ring similar to that 
of Saturn, only that the ring is of far 
greater dimensions. 

The cathode in a discharge tube 
throws off in considerable quantity the 
material of which it is composed, espe- 
cially when the cathode is warm and 
under the influence of magnetie forces. 
It is therefore probable that the sun 
daily throws off considerable masses 
of matter from its equatorial plane, 
and that this substance forms part of 
the radiant matter in the electric ring 
around Saturn. 
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THE MEASUREMENT OF INDUCT- 
ANCES AND CAPACITIES WITH 


THE THOMSON DOUBLE 
BRIDGE.: 


BY S. J. BARNETT, 


While the Thomson double bridge 
has been used extensively for the meas- 
urement of resistances, especially small 
resistances, it does not appear to have 
been used hitherto for measurements of 
inductances or capacities. For these it 
is often at least as convenient as the 
ordinary bridge, and in some cases it 
offers important advantages. 

(1) For the comparison of two self- 
inductances, L and N, the bridge is ar- 
ranged as in Fig. 1, conventional sym- 
bols designating resistances, induct- 
ances, ete. When balances have been 
obtained for both steady and variable 
currents, L/N == A/B = a/b. The 
branches C and D may be either induct- 
ive or non-inductive. The bridge com- 
pares the effective inductance between 
the points 1 and 2 with that between the 
points 3 and 4 The inductance of the 
leads is eliminated. The inductance of 
the central part of a long solenoid, tra- 
versed by a uniform current, which is 


simple to calculate, may- be compared 


with any other inductance, provided 
that, as is usually the case, A + B and 
a + b are sufficiently large to insure 
that the current in all parts of the sole- 
noid is practically the same. 

(2) To compare a self-inductance and 
a capacity, the branch 3-4 is made non- 
inductive, non-inductive variable resist- 
ances r and R are introduced between 
the galvanometer terminals and the 
points 5 and 6 respectively, and con- 
densers with capacities s and S are in- 
serted between the upper and lower gal- 
vanometer terminals and the points 3 
and 4 respectively. A double balance 
will be obtained when P/Q = A/B 
(= a/b), S/s = r/R = a/A, and L = 

SQ [A + (A + B) /B.R]. 

(3) To compare the mutual induct- 
ances M of two coils M and L with the 
self-induetance L of one of them, L is 
inserted as in the figure, the branch 3-4 
is made non-inductive, and M in series 
with an adjustable rheostat is inserted 
between the points 2 and 4. When the 
double balance has been obtained, 


M wW 
L° P+ Q4 (athe 
a+6b+C 


1 Abstract of paper read hy title at meeting 
of American Physical Soctety, Chicago, Decem- 
ber 2, 1911. 
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= W/ W designating the total resist- 
ance through M between the points 2 
and 4. 

(4) To determine a self-inductance 
by comparison with a resistance and a 
time, one of the coils Z in the figure is 
shunted with a non-inductive resistance 
Z, and a balance is obtained with an 


alternating current supply of frequency 
n. Then 


B 
Q(P+Z)—PZP+Z) 5 


L? = 12 ZB 
n n A— Q 
(0- ZPB (=. o) 
ye (O APE) 
4r? n? 


If the inductance under investigation is 
of the kind referred to in the last part 
of (1), it must obviously take the place 
of the unshunted coil N in the bridge. 
(5) To compare two capacities, the 
coils L and N are replaced by the two 
condensers with capacities S and S’ re- 


FIG. 1. 


spectively. When a balance has been 
obtained, S/S’ = B/A. 

Methods (1), (2), (3) and (5) are 
strictly zero methods. In method (4) 
only the integral current in the branch 
5-6 vanishes, except for a certain defi- 
nite relation between all of the induc- 
tances present, which may be made to 
exist by addition of an inductance var- 
lator in series with one of the coils. 

In all the above methods the positions 
of the generator and detector may be in- 
terchanged without altering the bal- 
ance. If the points 1, 3 and 5 are made 
to coincide, these methods (and many 
other double-bridge methods which 
will immediately suggest themselves) 
reduce to well known Wheatstone-bridge 
methods. The double-bridge methods 
deseribed here have all been tested in 
the physical laboratory of the Ohio 
State University, and the theoretical 
formulas have been verified experiment- 
ally, but the bridge has been used only 
in the ordinary form in which A = a. 
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Bell Company Buys Independent Sys. 
tems. 

The New York Telephone Company 
has, through a recent merger, acquired 
control of all the independent telephone 
companies in New York State with the 
exception of the State Line Telephone 
Company and the Federal Telephone 
Company, operating in Buffalo and vi. 
cinity. 

The companies acquired are the Com- 
mercial Union Telephone Company, op- 
erating in Troy, Glen Falls, Saratoga, 
Lake George and other points in that 
vicinity, the Albany Home Telephone 
Company and its subsidiary, the West 


Shore Home Telephone Company of 


Catskill, the Cohoes-Waterford Tele- 
phone Company, the Renssalaer Home 
Telephone Company, the Schenectady 
Home Telephone Company, the Citi- 
zen’s Standard Telephone Company of 
Kingston and vicinity, the Dutchess 
County Telephone Company of Pough- 
keepsie and the Independent Union Tel- 
ephone Company and the toll line sys- 
tem connecting those plants. 

The number of telephones involved 
is 26,000 and the system has several 
hundred miles of toll lines. The price 
paid for the properties is in the neigh- 
borhood of $3,000,000. 

T ee 
National Civic Federation to Investi- 
gate the Regulation of Utilities. 

The Executive Committee of the De- 
partment on Regulation of Interstate 
and Municipal Utilities of the National 
Civic Federation is prepared to make 
an exhaustive investigation of the prob- 
lems involved in the work of the de- 
partment. Committees have been ap- 
pointed on rates, on control of service, 
on control of capitalization, on fran- 
chises, on accounts and reports, on 
safety of operation and on ways and 
means. The Committee on Franchises 
includes in its membership H. M. Byl- 
lesby, Samuel Insull and Thomas N. 
McCarter. The Committee on Rates 
includes Theodore N. Vail. Charles L. 
Edgar, Charles A. Stone and U. N. 
Bethell are on the Committee on Con- 
trol of Service. 

` _——_—__o oo 
Membership of Commonwealth Edison 

Section, N. E. L. A., Rapidly Increas- 

ing. 

During the month of November the 
Commonwealth Edison Section, N. E. 
L. A. received 164 applications for 
membership. For the same month in 
1910, 78 applications were received. 
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Chicago’s New Automatic Telephone System. 


Construction and Operation of the Equipment. 


The new automatic telephone system 
that has been placed in operation in 
Chicago this year is of considerable in- 
terest for several reasons. It makes 
this city the largest one to have auto- 
matic telephone service and it is as- 
serted by those who have installed it 
and are rapidly extending it that be- 
fore many years Chicago will have the 
largest automatic installation of any 
city in the world. The new system 
also makes Chicago the largest city 
that has active competition between 
two telephone systems, each of which 
is connected with toll lines and fur- 
nishes both local and long-distance 
service. All of the equipment in the 
new system is of the latest automatic 
type and embodies many ‘ distinctive 
features; moreover, it was installed in 
exceptionally rapid time. 

The automatic system was installed 
for and is being operated by the Tele- 


FIG. 1—WBEST EXCHANGE. 


phone Department of the Illinois Tun- 
nel Company. As suggested by its 
name, this company operates an ex- 
tensive system of deep tunnels under 
substantially all of the streets in and 
near Chicago’s main business district. 
These were built in the last decade by 
tunneling under the streets without dis- 
turbing their surfaces. These tunnels! 
for the most part are 7.5 feet high by 
six feet wide inside; they lie with their 
floor line on an average of forty feet 
below street level. Their total length 
is Over sixty miles. In the tunnels is 


1 See WESTERN ELECTRICIAN, May 16, 1908, 
page 386. for an illustrated description of the 
tunnels, 


operated an electric trolley line 
equipped with 117 250-volt mining lo- 
comotives and 3,000 trailer cars. It 
handles all kinds of freight to and 
from depots and warehouses, and also 
various bulk materials such as coal, 
ashes, excavations, etc. 

Although these tunnels accommodate 
the freight service chiefly, they also 
serve as underground ducts for the 
new telephone cables in the downtown 
district. In fact, this was generally be- 
lieved to have been the primary object 
of their construction, the right to oper- 
ate a freight service having been 


FIG. 2.—PLYMOUTH EXCHANGE. 


granted by an ordinance amending and 
broadening the original franchise. In 
conformity with the franchise require- 


ments, an independent telephone sys- | 


tem was installed in the central busi- 
ness district and placed in operation in 
1903. It was one of the first Strowger 
automatic systems to be put in service 
and had one central exchange on Fifth 
Avenue near Monroe Street. 

For a number of reasons, however, it 
was not actively developed and was al- 
lowed to fall into a sort of dormant 
condition for several years. One of 
these reasons was purely financial. An- 
other was that the manufacturers of 


automatic telephone equipment were 
rapidly improving it and therefore it 
was realized that, on the verge of some 
very important developments in this 
line, it would not be expedient to keep 
on enlarging the original installation 
with equipment that was about to be- 
come obsolete. 

One of the franchise requirements 
was that .20,000 telephone subscribers 
be connected with the system by a cer- 
tain date. This had been extended sev- 
eral times, and was finally set for June 
1, 1911. Early in 1910 it became ap- 
parent that aggressive action was nec- 
essary to meet this requirement. It 
was therefore decided by the receivers 
of the llinois Tunnel Company to pro- 
ceed at once with the active develop- 
ment of the telephone property. A 
preliminary study quickly disclosed the 
fact that this meant more than a com- 
plete rehabilitation, and that it would 


FIG, 3.—NORTH EXCHANGE. 


be necessary to start from a new basis 

and build a substantially new plant. 

PLAN AND CONSTRUCTION OF THE NEW 
SYSTEM. 

As soon as the necessary financing 
had been arranged for, a most capable 
engineering staff was organized and its 
work was begun early in May, 1910. 
A detailed inspection of the entire old 
system was first made. As a result of 
this it was decided to ‘‘junk’’ nearly 
all of the old equipment aside from 
the wire plant. A development study 
of the central business district showed 
that 1t would be much more desirable 
for the growth of its telephone traffic 
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to provide four exchanges instead of 
only one as before. The exchange cen- 
ters were located for the four quarters 
of the district, and one or more floors 
leased for each in buildings most avail- 
able thereto. 

While these exchanges were being 
planned, the development study was 
being gradually extended to the south, 
north and west, first among the manu- 
facturing and wholesale. districts ad- 
joining the center and later among the 
smaller business houses and residences 
outlying. Four outlying exchanges 
were located in these districts, two of 
which were to be subexchanges first. 

In all the plans for the new system 
the idea was carried out of providing 
an automatic system of the latest type 
and capable of ready extension so as to 
serve ultimately several hundred thou- 
sand subscribers in all parts of the 
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on the rearrangement and new instal- 
lation of the cables in the tunnels, and 
of the equipment of subscribers’ sub- 
stations. As soon as the downtown 
work was under way, similar work was 
begun in the outlying districts on the 
exchanges, underground conduits, dis- 
tributing pole lines and substations. 
Throughout the construction period 
new records for speed were established, 
as 1s shown by the remarkable sum- 
mary of one year’s work in installing, 
connecting, testing and putting into 
Service wire plant as follows: 

821,000 duct-feet of conduit. 

165,000 feet of 26-pair cable. 

320,000 feet of 50-pair cable. 

102,000 feet of 100-pair cable. 

71,000 feet of 200-pair cable. 

190,000 feet of 400-pair cable, 


60,000 feet of 600-pair cable 


110,000 feet No. 19-gauge 200-pair trunk cable. 
500,000 feet of messenger strand. 

1,500,000 feet of drop wire. 

2,270,000 feet of interior wire. 


THE WIRE PLANT. 
In the tunnel district the cables orig- 


FIG. 4.—ARRANGEMENT OF CABLES IN TUNNELS AND LATERAL CONNECTION TO 
BUILDINGS. 


city, to whom long-distance connec- 
tions with independent toll lines were 
to be made available. An all-cable 
wire plant was decided upon, with 
eables in the tunnels downtown and in 
underground conduits outside the tun- 
nel area, poles to be used for aerial dis- 
tributing cable only. 

The construction of the new plant 
was undertaken with vigor. The con- 
tract for all the automatic telephone 
equipment was awarded to the Auto- 
matie Electrice Company. The Subway 
Telephone Construction Company was 
given the contract for the installation 
work. A large construction foree of 
the most experienced men in their lines 
was quickly organized. The actual 
work was begun in the central business 
distriet, several gangs working simul- 
taneously in the four new exchanges, 


inally installed were found to be in ex- 
cellent condition, and it was therefore 
decided to utilize them as far as pos- 
sible for the new system. As there 
were to be four exchanges at new cen- 
ters in this area to take the place of 
the original single office, this necessi- 
tated moving most of the old eable. 
This was a doubly difficult task, be- 
cause it had to be done without inter- 
rupting the transportation serviee in 
the tunnels, and also without diseon- 
tinuing telephone service to several 
hundred subscribers still 
with the old exchange. 
The general arrangement of 


cables on the roof of the tunnel 
shown in Fig. 4. 
eovered by 


connected 


the 

is 
The trolley wire is 
a deep inverted wooden 
trough to proteet the eables on either 
side of it from damage due to a trolley 
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jumping off the wire. Lateral cable 
connections to adjoining buildings are 
of two kinds. Where the building has 
a tunnel entrance to its sub-basement 
the lateral follows this. Most of the 
buildings, however, are connected 
through iron-pipe laterals as shown at 
the right in Fig. 4. In the original in- 
stallation the cable terminals in lat- 
erals were placed in recesses in the 
tunnel walls; on account of dampness 
and inaccessibility these were all re- 
located in the basements of the build- 
Ings. 

Outside the tunnel district 200 miles 
of multiple-duct vitrified-clay conduit 
have been laid. This is all of standard 


FIG. 5.—TYPICAL DISTRIBUTING POLE 
LINE IN ALLEY. 


construction and is entirely embedded 


in concrete. The manholes are brick- 
lined with concrete floor and roof. All 
the cable for subscribers’ lines has No. 
22 B. & S. gauge wire. Interoffice trunk 
cables are equipped with No. 19 B. & S. 
gauge wire. Subscribers’ lines are Jim- 
ited to a loop resistance of 300 ohms. 
Pole lines are built in alleys and a 
few side streets for supporting distrib- 
uting cable only. As shown in Fig. 9. 
the entire absence of cross-arms and 


general rugged construction gives 
these lines a neat appearance. All 


poles are of seven-ineh-top cedar and 
receive two coats of paint. The mes- 
senger strand is extra strong and sup- 
ports the cable by means of marline 
cable hangers. The drop wires to sub- 
seribers’ premises run from the ean- 
top terminal hox over doubly grooved 


p 
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porcelain knobs on special brackets 
along the sides of the pole. All drop 
wires are twisted pairs of rubber-cov- 
ered and braided copper-clad steel 
wire. 

EXCHANGES. 

The location of central offices or ex- 
changes is such that each is situated at 
the telephonie center of its district. As 
the development proceeds and becomes 
dense enough in an outlying part of 
the district to warrant the establish- 
ment of a center of its own, a branch 
office is first created at the new center. 
This becomes a suboffice of the prin- 
cipal exchange of the district until 
such time as the development of the 
business makes it desirable to change 
the branch into a regular district of- 
fice. This plan results in great econ- 
omy in length of subscribers’ lines. 

On account of high cost of real estate 
in downtown Chicago, the four ex- 


offices are branch exchanges, the North 
oftice being a suboffice of Chronicle ex- 
change, and the Yards office being a 
suboffice of Cottage exchange. 

The arrangement of all the ex- 
changes is exceedingly compact, par- 
ticularly in the downtown offices, where 
floor space is quite valuable. Despite 
this, all the equipment is systematically 
laid out and entirely accessible from 
all sides. Provision is made so that 
additional equipment can be readily in- 
stalled. A typical exchange layout is 
shown in Fig. 6, which is the main 
floor plan of the West exchange. Of 
course, the details of arrangement vary 
in the different exchanges to suit the 
local condition. In several of them the 
power plant is located in the basement 
or on a separate floor. 

The power equipment for each ex- 
change, such as shown in Fig. 7, com- 
prises duplicate motor-generator sets 
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the left in Fig. 8). On the board is 
also mounted a Weston high-voltage 
and low-voltage relay alarm, which 
rings a bell in the main room of the 
exchange when the voltage varies two 
volts above or below the standard. All 
the cells in the battery have consider- 
able free space for the addition of more 
plates to increase their capacity. The 
cells are mounted in the standard man- 
ner in lead-lined wooden tanks. All 
the batteries were furnished by the 
Electric Storage Battery Company. 
Each battery room has a well drained 
concrete floor and is entirely shut off 
from the rest of the exchanges; special 
ventilating equipment is provided for 
this room. 

The charging machines consist of a 
direct-current or alternating-current 
motor of fifteen or twenty horsepower, 
depending upon the location and size 
of the exchange. The motor is direct 
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FIG. 6.—TYPICAL EXCHANGE LAYOUT—FIRST 


changes in this area were established 


in leased quarters, each occupying as a 


rule two floors in its respective build- 
ing. These exchanges are as follows: 
Chemical, Chemical Building, 117 
North Dearborn Street; Chronicle, 
Chronicle Building, 175 West Wash- 
ington Street; Plymouth, Automobile 
Club Annex, 319 Plymouth Court; 
Brooks, Brooks Building, Jackson 
Boulevard and Franklin Street. In 
the outlying districts the exchanges, 
with one exception, are located in 
buildings that were built by and are 
owned by the Illinois Tunnel Company. 
These exchanges are as follows: Cot- 
tage Grove, Thirty-Ninth Street and 
Elmwood Avenue; West, Monroe and 
Paulina Streets; North, Da Salle Ave- 
nue and Maple Street; Yards, 4170 
South Halsted Street. The two latter 
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for charging a large storage battery, 
duplicate ringing machines for ringing 
on individual lines, and duplicate har- 
monie ringers for the party lines. 
There are also two toll-tone sets and a 
completely equipped switchboard. 

The standard potential of the system 
is forty-eight volts and the souree of 
the main current for operating auto- 
matie switches and for other purposes 
is a twenty-five cell storage battery in 
each exchange that is used during both 
charge and discharge. As the voltage 
obtained from the battery must be kept 
close to the standard during both dis- 
eharge and charge, a set of seven 
ecounter-eleetromotive-force cells is pro- 
vided for cutting in one by one as the 
charge proceeds; this 1s done hy means 
of a rotary end-cell switch on the 
switehboard (see the seeond panel from 
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FLOOR OF WEST EXCHANGE. 


connected to a sixty-five-volt, com- 
pound, direct-current generator pro- 
vided with a specially large field rheo- 
stat for giving a wide voltage adjust- 
ment. Current for the charging and 
ringing sets is obtained from the mains 
of the Commonwealth Edison Com- 
pany. The ringing machines are of 
standard type and are provided with a 
special load-distributing device so as to 
operate for the different thousand-line 
groups in succession and thus provide a 
substantially constant load for the ma- 
chine. Two small toll-tone sets are 
provided in each exchange which anto- 
matically furnish to the long-distance 
operators individual tones to identify 
the calling Hne as being a private line, 
prepayment line, party line, or as a 
The switehboard, aside 
having the neeessary switches, 


leased wire. 
from 
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instruments and rheostats for control- 
ling the machines and the main ex- 
change currents, has a complete equip- 
ment of fuse alarms. The switchboards 
are of Tennessee marble and present a 
handsome appearance. 

The space limits of this article do not 
permit going into more than a general 
description of the automatic switching 
equipment of the exchanges. Since the 
principles of automatic telephony have 
been explained in a number of papers? 
within the last few years, only a brief 
review of the main features of opera- 
tion will be attempted here. For the 
most part the Chicago installation is 
quite similar to that installed a few 
years ago in San Francisco. Although 
the equipment seems very intricate, it 
operates with extraordinary speed and 
precision. When one conceives the 
magnitude of the problem involved in 


SRI 
‘ PTE- PAAA ty 
OTTE E OAS 


S 


FIG. 7 


automatically selecting a called line 
from among tens of thousands in dif- 
ferent exchanges without the interven- 
tion of any human agency beyond the 
will of the calling subscriber, the speed 
with which the connection is estab- 
lished and the absence of errors are 
truly marvelous achievements of the 
ingenious design of the automatic 
switching machines. 

Six or seven automatic switches are 
involved in nearly all connections. 
These are primary and secondary line- 
switches, first, second and third selec- 
tor switches and connector switches, 
for local calls in the same exchange; 
for calls to another exchange an addi- 
tional secondary 


line-switch is used, 


The subscribers’ lines are terminated 


cal Engineers, 1908, page 503; 1910, page 55; 
‘ 4 ° 


page ov | 


—PART OF POWER PLANT, PLYMOUTH EXCHANGE. 


9 Transactions, American Institute of Electri- 
A : r 1910, 
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from the entering cables on the main 
distributing frame, where the usual 
protective devices are installed, and 
the lines regrouped for connections to 
the primary line-switches, of which 
there is one for each individual line. 
These line-switches are mounted in 
groups of fifty, as shown in Fig. 9. 
They have a rotary motion and pre- 
select an idle trunk as soon as the call- 
ing subscriber removes his receiver 
from the switch-hook. The contact 
fingers, or wipers, sweep over hori- 
zontal banks of trunk contacts ar- 
ranged in the are of a circle. As soon 
as any trunk is engaged for one of the 
lines, the wipers of all other switches 
in the group are advanced to the next 
idle trunk by means of a master mag- 
net. Fifteen trunks are available to 
each double group of line-switches, or 
100 lines. The trunks from the pri- 


mary line-switches are carried to sec- 
ondary line-switehes. The latter are 
similar to the primary switches and 
are arranged in groups of thirty, that 
have access to ten trunks leading to 
first-selector switches. The object of 
both sets of line-switches is to reduce 
the required number of the more ex- 
pensive first-selector switches; thus, in 
the Chicago installation 100 of the lat- 
ter serve 2,000 lines. 

A first-selector switch, which has by 
means of the line-switches been auto- 
matically connected to the calling line 
by the mere action of taking the re- 


ceiver from the hook, is actuated by 
the first turn of the subseriber’s calling 
device corresponding to the first digit 
This first figure 
is characteristic of a particular district 
exchange, all the 10,000 numbers eon- 


of the number ealled. 


viatized oy GOOLE 
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nected to which commence with that 
figure; consequently the first selector 
picks out an idle trunk to that ex- 
change. This it does by stepping up 
to a level of bank contacts correspond- 
ing in number to the number of im- 
pulses received from the first turn of 
the dial; the release of the dial causes 
the first-selector wipers to swing hori- 
zontally along the contacts in that 
level until they find a pair for an idle 
trunk. If the number called is in the 
same exchange, this trunk leads di- 
rectly to the second-selector switches 
therein. If the number called is in an- 
other exchange, the trunk leads to an- 
other line-switch that immediately 
picks out an idle interoffice trunk to 
the called exchange, where the connec- 
tion is completed by second and third 
selectors and a connector. h 
The second turn of the calling dial 


$ 


FIG. 8.—POWER SWITCHBOARD, PLYMOUTH EXCHANGE. 


operates a second-selector switch which 
works in exactly the same way as the 
first selector, but picks out an idle 
trunk to the particular thousand group 
desired in the exchange. In the same 
way the third turn of the dial operates 
a third ‘selector to pick a trunk and 
connector to the particular one hun- 
dred group desired in that thousand. 
The last two turns of the dial actuate 
the connector switch, which steps up to 
the desired ten level and on the last 
impulses turns to the actual line called. 
This completes the connections and the 
bell of the called line is automatically 
rung so that conversation may proceed. 
If the called line is busy, the usual 


busy tone is imposed on the line. All 
the selector switches are of the type 


shown in Fig. 10, and they are moun 
in groups of 100 in glass cabinets. 
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The connector switches are mounted 
on the reverse side of the line-switch 
racks, ten regular connectors and four 
test connectors serving a unit group of 
100 lines. Room is left so that addi- 
tional connectors up to fifteen may be 
mounted on each frame. For party 
lines, which are usually assembled in 
another section of line-switches, there 
are twenty regular connectors and one 
test connector for each group of 100 
lines, mounted as stated before on the 
reverse side of the primary line-switch 
frame for those 100 lines. p 

Private-branch-exchange lines are 
also assembled in a particular section 
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FIG. 9.—TWO GROUPS OF PRIMARY LINE-SWITCHES, PLYMOUTII 


EXCHANGE. 
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and have fifteen regular and one test 
connector actually mounted, with room 
for the addition of five more connec- 
tors if the traffic demands require it. 
The reason for mounting connector 
switches with the primary line- 
switches is to facilitate wiring, because 
each of these types of switches must 
be connected directly to the subscrib- 
ers’ lines. Talking current is supplied 
to a called line from the connector 
switch that establishes the connection 
to that line. If the calling line is con- 
nected with another exchange, talking 
current is supplied through repeaters 


to the calling line at the point where 
the trunk leaves the exchange. 

Each of the switch groups is pro- 
vided with a number of automatic pro- 
tective devices and alarms. Above 
each rack is mounted a series of cof- 
ored lamps for indicating if a switch 
fails to release, or if it fails to com- 
plete the connection, or if other trou- 

‘ bles develop during operation. At the 
same time that one of these lamps is 
lighted an alarm bell rings at a central 
point in the exchange and lights a 
similar lamp at that point, thus indi- 
cating to the switchman the exact char- 
acter of the trouble and its location. 
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This facilitates the location of difficul- 
ties, so that most troubles that develop 
are detected immediately in the ex- 
change before the subscriber has actu- 
ally been made aware of them. 

In each exchange there is a wire 
chief’s desk arranged somewhat like 
that shown in Fig. 11. It is arranged 
for four positions, although in some of 
the exchanges only two of these are 
equipped. The desk is of the latest 
type and has a full complement of 
meters, plugs and keys, so as to make 
the work particularly convenient and 
rapid. Instead of requiring to connect 
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to the distributing frame in testing out 
a line, the wire chief has test connector 
switches mounted, as already stated 
above, on each line-switch unit. By 
means of these any line can be picked 
out with a minimum of time and assist- 
ance. A number of direct circuits con- 
nect the various wire chiefs in the dif- 
ferent exchanges so that they can read- 
ily communicate with each other with- 
out going through any of the auto- 
matic switches. 

The equipment described above re- 
lates to the six principal offices of the 
system. The suboffices, Yards and 
North, do not have first and second- 


FIG. 10.—A GROUP OF FIRST-SELECTOR SWITCHES, PLYMOUTH 


EXCHANGE. 


selector switches, for these are installed 
in the exchange to which they are trib- 
utary. The suboffice has a certain num- 
ber of thousands of the 10,000 assigned 
to its district exchange and is therefore 
equipped merely with primary and sec- 
ondary line-switches, third selectors 
and connectors. Room is provided, 
however, for the complete equipment 
of each of the suboffices into regular 
district exchanges. 
SUBSCRIBERS’ EQUIPMENT. 

The equipment at the subscribers’ 
stations is of the latest standard auto- 
matic type with the two-wire calling 
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device. There are no grounds what- 


ever on the system thus eliminating ex- 
ternal disturbances. The desk stands 
look like the ordinary desk telephones, 
except that they have a small calling 
dial mounted obliquely above the base. 
The wall sets are very compact; one of 
them is shown at the right in Fig. 10. 
The operation of the calling device by 
successively turning the dial to the stop 
from the finger holes corresponding to 
the desired number has already been 
referred to; the entire calling opera- 
tion is very simple and for a five-digit 
number need not take much over as 
many seconds. The ringing of the 
called party is entirely automatic. By 
merely hanging the receiver on the 
switch-hook all the automatic switches 
are restored to normal thus making the 


telephone immediately available for an- 
other call. 


The party-line equipment is similar 


to that for individual lines, except that 
the bells are tuned for particular fre- 
quencies for selective ringing. The 
harmonic converters ‘already referred 
to and shown under the covers on the 
right-hand panel of the switchboard in 


: Fig. 8, provide ringing frequencies of 


16, 33, 48 and 66 cycles for four-party 
lines. 

Prepayment equipment for four- 
party lines and public paystations has 
the coin box integral with the tele- 
phone set, and in the wall prepayment 
set even the bell is mounted in one 
compact unit. In making a call from 
a public paystation, the receiver is re- 
moved from the hook and the call put 
through by means of the dial in the 
ordinary way. As soon as the called 
subscriber answers, the calling party 
deposits a coin in the coin box. Until 
this is done the transmitter at the call- 
ing station is short-circuited so that the 
calling party is not able to transmit his 
message until his coin has been 
dropped. The connector switches that 
lead to long distance, information, 
complaint, fire and police lines are 
equipped so that they do not establish 
this short-circuit on the transmitter at 
a paystation, thus these calls are made 
without interruption and are entirely 
free. The short-circuiting of the trans- 
mitter is a very positive and time-say- 
ing deviee, as it avoids the call of an 
operator to deposit a coin and insures 
that this aet is done before any mes- 
sage can be sent over the line. 

The automatic system is adapted to 
any type of private-braneh exchange. 


These are principally of two types, 
those requiring a local operator and 
those that are entirely automatic. As 
shown in Fig. 13, the former are quite 
similar to those commonly in use in 
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A purely automatic private-branch 
exchange, such as shown in Fig. 14, 
consists of a set of line-switches, first 
selectors and connectors. The local 

telephones have three-digit numbers 


FIG, 11.—WIRE CHIEF'S DESK, CHRONICLE EXCHANGE. 


manual systems, except that the opera- 
tor has a calling device which she can 
connect to any of the trunks and use 
for calling the number wanted. The 
branch telephones are usually of the 


FIG., 


12. -INFORMATION 


ordinary type, although a calling de- 
vice ean be readily provided for any 
of them so as to enable such lines to be 
connected direct to the trunk for night 
use or in the absence of the operator, 


with 1 as the first digit. From a local 
telephone one can call any outside tele- 
phone by prefixing the number 2 to its 
directory number. The branch tele- 
phones are listed in the directory with 


AND COMPLAINT DESK WITH THREE TELAUTOGRA PHS. 


six-digit numbers. At the district ex- 
change an additional fourth selector is 
provided for automatic private-branch- 
exchange lines. If any of the branch 
telephones should not have access to 
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outside connections they are readily ar- 
ranged for local service only. 
SERVICE, 

Practically all kinds of service cus- 
tomary in any large exchange are pro- 
vided by the Chicago automatic Sys- 
tem. This includes individual lines, 
private-branch exchanges with several 
trunks, special or leased lines, two- 
party and four-party lines, public pay- 
stations, ete. The latter provide pre- 
payment nickel service. Aside from 
this service and long-distance calls, all 
of the service provided is on a tlat-rate 
basis. 

An interesting feature of the Chi- 
cago system is the establishment of a 
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FIG. 13.—MANUAL PRIVATE-BRANCH EX- 
CHANGE WITH AUTOMATIC CALLING 
DEVICE. 
service department which has charge 
of inaugurating new features and of 
doing everything possible to advance 
the character of the Service provided. 

To supply information and to take 
care of complaints is an important fea- 
ture in any telephone System. In the 
Chicago automatic system this is am- 
ply provided for. The information and 
complaint desk is located at the Chron- 
icle exchange, which is one of the most 
central in the system. All calls for in- 
formation can be obtained by calling 
the number 392, and complaint calls 
are obtained by calling 393. Thus, 100 
numbers are set apart for each class, of 
these calls. At the present time ten in- 
formation and ten trouble trunks are 


connected to the desk, which is shown 
in Fig. 12. 

A very simple and effective system 
is used for distributing the load among 
the four clerks in charge. Any ineom- 
ing call causes lamps to light in each 
of the four positions, and the first idle 
Operator answers the call. The first 
choice is designated with a white lamp, 
the second with a red, and third and 
fourth by green lamps. Five informa- 
tion trunks lead to the first and five 
others to the third position, where 
they are represented by white lamps. 
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ranged on the opposite side of the room 
and provide a classification of sub- 
scribers by name, number and address. 

When a complaint is received the 
complaint clerk writes it out in code 
form on a telautograph, three of which 
are shown in the upper portion of Fig. 
12. The written message is instantan- 
eously transmitted to the clerk at the 
wire chief’s desk in the exchange that 
must investigate the complaint. The 
receiving telautograph is shown at the 
right in Fig. 11. This use of the tel- 
autograph eliminates the loss of com- 
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FIG. 14.—COMPLETELY AUTOMATIC PRIVATE-BRANCH EXCHANGE. 


In the second position the first five are 
represented by red lamps, and in the 
third and fourth by green lamps. The 
second group of five trunks is repre- 
sented by red lamps in the fourth posi- 
tion, and green lamps in the first and 
second. The complaint trunks have 
white lamps in the second and fourth 
positions, and red and green lamps in 
the other positions arranged similarly 
to the information trunks. This ar- 
rangement has been found to distribute 
the calls very satisfactorily and per- 
mit rapid answering of them without 
overburdening any of the clerks. The 
information clerks have access to three 
complete card indexes of all the sub- 
scribers of the system; these are ar- 


4 


plaints and errors in their transmission. 
This is the first time that the telauto- 
graph has been used for this purpose. 

To save the trouble of answering re- 
peated calls for the time of day, an ar- 
rangement is now being perfected 
whereby a phonograph will announce 
the time every five seconds. The rec- 
ords will be automatically changed 
every ten minutes. By calling the 
number 360 any line is automatically 
connected to a microphone transmitter 
opposite the phonograph. 

This ‘‘chronophone,’”’ as it is called 
by its inventor, H. D. Stroud, of the 
IHinois Tunnel Company, is arranged 
to permit special news service to be 
given over the same lines. By pushing 
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a key the announcer can cut off the 
microphone at the phonograph and si- 
multaneously cut in a master transmit- 
ter on the outgoing circuits. Special 
news announcements, such as serious 
accidents, fires, ete., can be given out 
as soon as received from the telegraph 
or press offices; if the latter is the 


source, this will be announced so that. 


people can immediately send out for 
the special edition giving further par- 
ticulars. By adding sufficient trunks 
and switches any number of people can 
get the time and news at once. 

A long-distance board has been in- 
stalled in the second floor of the West 
exchange. This handles all long-dis- 
tance calls received over the automatic 
lines. The switchboard is similar to 
most manual toll boards, except that it 
embodies a number of interesting in- 
novations for facilitating and simplify- 
ing the putting through of toll calls. 
Each operator’s position is wired to 
serve ten toll lines. Each operator has 
an automatic calling device to enable 
her to reach any of the automatic sub- 
scribers. In the exchanges the special 
test connectors used by the wire chiefs 
are also available for use by the long- 
distance operators, so as to enable them 
to set up a local connection but to avoid 
ringing the bell of the calling party 


until the long-distance connection is 


complete. The toll board has two sec- 
tions each equipped for two positions 
for recording clerks. A very simple 
record system is in use. A special desk 
is provided for the chief operator and 
monitor. . 

Long-distance connections have been 
established with the Interstate Tele- 
phone & Telegraph Company, through 
which aceess is had to the exceedingly 
numerous independent lines in the Cen- 
tral and Western States. Twenty-five 
trunks at the present time leave the ex- 
change and are carried in No. 19, No. 
16 and No. 13 wire pairs through un- 
derground cable to the city limits at 
Twenty-Second Street and Forty-Sixth 


Avenue, where the connection to the 


Interstate lines is made. Special rates 


for long-distance service are provided 
for calls between 7 p. m. and 7 a. m., 
these night rates usually being about 
sixty per cent of the day rate. Five 
minutes is the minimum long-distance 
call instead of three minutes as in the 
Bell system. 

This artiele would not be complete 
without referring to the excellent char- 
acter of the service provided by the 
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Chicago automatic system. Its speed 
has already been alluded to, but in this 
connection a casual test made by a 
switchman at the Brooks exchange may 
be of interest. While observing the 
operation of the line-switch connected 
to a broker’s line, it was noted by 
means of a stop watch that four com- 
plete calls, in each of which a message 
was transmitted, had been made in a 
period of sixty-five seconds. Although 
no measured service is provided, over- 
loading of lines has not been noticed to 
any extent. The elimination of discon- 
nects, wrong numbers, and other trou- 
blesome features of manual service 
have found hearty approval from the 
Chicago public, who have taken very 
kindly to the entire automatic system. 
eo 
' Municipal Ownership. 

In discussing municipal ownership, 
the Electrical News winds up with the 
following very pertinent statement: 

‘‘ Summed up, the strength of munic- 
ipal ownership is private corporation 
arrogance; its weakness is municipal 
incompetence and political interference. 
There are unmistakable signs that the 
private corporations have profited by 
their experience and in many cases 
have learned to treat the public justly 
and even generously. This is coming 
to be recognized as the modern busi- 


ness method. There are also signs, 


equally unmistakable, that much of the 
glamor: of municipal ownership has 
been dispelled, in many quarters, by a 
few years of actual experience.” 

a 

Electric Vehicle Meeting. 

The next meeting of the Electric Ve- 
hicle Association of America will be 
held in the Engineering Societies Build- 
ing, New York City, on December 19, 
at 8 p. m. 

Stephen G. Thompson, of the Public 
Service Corporation, Newark, N. J., 
will present a paper entitled ‘‘Is Cen- 
tral Station Activity Justified in the 
Electrie-Vehicle Field?” 

—_—_——__3--——__—__—_ 
Convention of Northwestern Cedarmen. 

The annual meeting of the North- 
western Cedarmen’s Association will 
be held in Minneapolis, Minn., January 
23 and 24, 1912. 


e 


Exports of copper for the week end- 
ed December 7 were 8,641 tons. The 
figure given since December 1, is 8,641 
tons, as compared with 6,408 tons for 
the same period last vear. 
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Electric Power Generated at Garbage- 
Disposal Stations. 

Garbage destruction, according to a 
paper read by Etienne de Fodor, before 
the Turin Congress, first began in an 
industrial way in England in 1870. The 
English type of disposal furnace has 
compartments lined with fire brick, 
with grates formed of iron plates or 
bars. To effect complete combustion 
jets of air or steam are employed, the 
erates being cooled by jets of water or 
air. 

In England there has been such a re- 
markable development in this line that 
London alone now has fourteen gar- 
bage incineration plants. The total 
number of installations in that country 
is 192. 

On the Continent the first plant was 
put in at Hamburg in 1892, and its ex- 
ample was followed by Brussels, Zu- 
rich and Stockholm. In these plants, 
however, as in the older English ones, 
the only thing desired was the destruc- 
tion of garbage, without any secondary 
aim. Peg 

At present the advantage of making 
use of the superfluous energy in the 
generation of electric power 18 being 
realized more and more. Lord Kelvin 
and Professor Forbes dwelt with es- 
pecial force on the fact that from p 
kilogram of garbage material at leas 
1.5 kilograms of steam could be gener- 
ated. The most obvious use of 
steam is, of course, in connection y 
the generation of electrical a 

As far back as 1896 the city of 
ham, England, built its generating p ms 
in the vicinity of the garbage-incin , 
ating station and with one boiler ae 
plied 120 horsepower for gunn. 
while another boiler took care 0 a 
power needs of the station. me be 
similar installation in a city of the ii 
elass was made at Shoreditch. ne 
aud the success Was such that i 
plants soon followed their example m 

While in that country the ee ‘ 
tion of garbage seems to be well ue 
ed to existing conditions poe ae 
has met with less success on t . aa 
tinent. Variation of the qualit) ; ae 
material itself requires the use i ae 
naces of different form and it 18 | : a 
to get results even with a ? 
paratus. One difference 18 Aare 
English practice air is blown pee 
grate at a comparatively low : a 
(60 to 100 millimeters of uae oe 
in Germany five or six times this 
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sure is used. This is necessary to in- 
sure every particle of combustible ma- 
terial being reached. Grates of the 
bar variety are not used, their place 
being taken by troughs in which the 
material is dumped. Air is blown in 
through holes in the sides of these 
troughs. The troughs are not large, 
and are charged often, the object be- 
ing to produce as perfect combustion 
as possible and to leave but little burn- 
able ash. Economizers and special re- 
fillers are used to prevent the loss of 
heat so considerable in the old types. 
Even the small amount of heat in the 
ashes is utilized by blowing over them 
the air which enters the furnace. Re- 
moval of the cinders, one of the most 
disagreeable operations in connection 
with the work, should be done auto- 
matically, and the refuse should be 
taken out in solid form instead of being 
previously broken up. 


POWER OBTAINED FROM SEWAGE INCINERATING PLANTS OF SEVERAL CITIES. 


Boilers Heated by Garbage Engines 


of lively competition. The garbage 
disposal stations are more sanitary and 
more successful from an industrial 
standpoint inasmuch as they are so 
constructed as to insure good combus- 
tion and to give a good quantity of 
steam per kilogram of garbage. In the 
new Continental establishments it was 
decided from the first that they should 
be employed as an adjunct for the 
generation of power, and for this rea- 
son the furnaces were not primarily 
considered as garbage destroyers, but 
as means of operating steam plants. 

THE CALORIFIC VALUE OF GARBAGE, 

It is quite easily seen that the value 
of this inferior quality of combustible 
Varies according to season and to local 
circumstances. Where considerable 
coal is burned the value of garbage 
from residential districts is good. Con- 
ditions of English towns where good 
coal is burned are, for instance, better 


Consump- | Power 
Kilowatt- | tionof [Distributed Use of 
hours Plant | Kilowatt- Power 
generated | Kilowatt- | hours 
hours 
984,316 Municipal lines. 
2,290,143 377,039 614,310 |Water system. | 
314,478 |Water purification. 
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EE, EEEE S ee ae 120,869 |Municipal hospital 


CITY 
? rf 

n | ear a purtace) Type |No.| H.P. 

Horizontal 

Vertical 
Barmen....... 3 420 Beibe 1 600 

re re Horizontal 
Briinn........ 2 424 ates. abe 2 675 
rederiksberg.| 3 615 Horizontal 2 340 

: Horizontal 
Zurich... 3 410 eater-tube 220 

water-tube 


2,91 Water system. 
496,187 193,885 125,514 |Private lighting. 
93,000 |Loss in lines and 
batteries. 
36,473 |Furniture factory. 
180,347 130,751 13'123 ‘Shops. 


—_—_———— e a a e 
n | et 


Kiel........... | 3 510 Horizontal 4 80 | 


Following out these principles new 
garbage incinerating plants were built 
at Wiesbaden, Mickolez, Kiel, Brunn 
and Frankfort, all using the isolated 
chamber system. The development of 
the continuous grate method, however, 
still goes on and plants of this kind 
have been put in at Paris, Ixelles, Le 
Havre, Rouen and Milwaukee. A large 
installation of this kind is being put 
in at Rotterdam, Holland. 

Exceptional care has been taken in 
choosing a method of charging the 
furnace, and instead of doing this work 
by manual labor automatic devices 
have been largely employed. Plants 
which have taken advantage of this 
more modern system are to be found 
in St. Petersburg, Zurich, Furth and in 
a number of English cities. 

The Continental plants differ from 
the original English type and are an 
improvement because of the stimulus 


than in Continental cities where lignite 
of an inferior quality is used. House- 
hold garbage in England as a general 
thing contains a good deal of unburned 
coal, because open stoves are general- 
ly used, while on the Continent there 
are a greater number of coal stoves em- 
ployed. 

In Berlin a considerable quantity of 
lignite briquette is burned and as a 
consequence there is but little combus- 
tible residue, a fact which makes the 
garbage of Berlin of less value than 
that of any of the other cities of Ger- 
many. Moreover, ashes left from these 
briquettes are injurious, as they envel- 
ope the combustible material contained 
in garbage and prevent its economic 
consumption. If the briquette ashes 
were taken out of the Berlin garbage 
it would without doubt be of greater 
value. 

The calorific value of the household 
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garbage varies greatly in different 
quarters of the city, being of course, 
best where there is a rather congested 
district. It might even be said that 
it is the best in the poorest portions 
of the city. The greater part of such 
products as straw, cloth, bones, leath- 
er, etc., comes from these quarters. 
The poorer people also leave more coal 
in the ashes than the better class of es- 
tablishments because of the defective 
grates used in the cheaper kinds of 
stoves. Moreover the cheaper coal has 
more of a tendency to form clinkers. 

The heating value varies also with 
the diet of the inhabitants. Thus, the 
German garbage is about one and one- 
half times as rich in vegetable mate- 
rial as that of English cities. 

With the various seasons the amount 
of heat obtainable also changes. In 
summer the calorific value is lower not 
only because of the lack of coal ashes, 
but because the material thrown away 
contains a large amount of moisture, 
as, for instance, discarded fruit, vege- 
tables, greens, ete. In Budapest, the 
amount of melon rinds, corn husks and 
similar material thrown out is the 
most remarkable feature. The same 
phenomena is found in New York City, 
and in a good many other American 
cities, where vegetable material forms 
at least a fiftieth part of the house- 
hold garbage, and here also melon 
rinds and corn husks form a very con- 
siderable part. 

A chart of the disposal station of 
Frederiksberg shows the variation of 
humidity according to the season. The 
amount changes between about twen- 
ty-one and forty per cent of the total 
weight, the minimum being reached in 
winter and the maximum in summer. 

In some English cities an amount of 
steam obtained from burning the gar- 
bage is sufficiently high to classify this 
as a good combustible. 

From other statistics the eonclusion 
may be drawn that in a greater part 
of the Continental cities where coal is 
used to any extent in the household at 
least one kilogram of steam to each 
kilogram of garbage may be calculated 
upon. This is a figure which the fur- 
nace builders guarantee without re- 
striction and which they exercise ev- 
ery effort to obtain in practice. 


OPERATION. 


To secure advantageous and above 
all constant operation every effort 
should be made to secure uninterrupt- 
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ed generation of heat and to avoid ev- 
ery possible extinction of the furnace, 
because reheating causes considerable 
waste of fuel. 

To accomplish this end all possible 
care should be exercised in charging 
the furnaces so that the combustible 
will be equally distributed throughout 
the day. This makes possible a produc- 
tion of current in accord with the out- 
side uses for power and the needs of 
the plant. In the evening current can 
be used directly for lighting, while 
during the rest of the day it can be 
employed advantageously in charging 
storage batteries which furnish cur- 
rent for the needs of the plant, such 
as the operation of blowers, pumps, 
ash removers, etc. The surplus can be 
distributed through the outside net- 
work. 

Continuous combustion, of course, 
means the continuation of steam. The 
more the combustion is restrained and 
the smaller the number of furnaces, 
the greater will be the oscillations of 
output caused by the variations in 
steam pressure. As the calorific value 
of the garbage varies not only daily 
but momentarily, it is necessary to take 
account of continual fluctuations, and it 
is in this connection that the storage 
batteries have their greatest value. 
Equalization of pressure can also be 
brought about by a reserve heating 
plant which can be instantly put in op- 
eration when required. 

In some stations arrangements have 
been made so that the steam is kept up 
at night with coal exclusively, garbage 
being employed during the rest of the 
time. Oil is also used as a reserve 
combustible. 

It is quite natural that the steam ob- 
tained cannot be used in the most eco- 
pomical way in the ordinary steam en- 
gine. Unfortunately nearly all the 
steam engines installed up to the pres- 
ent time in the garbage incinerating 
plants waste a considerable amount of 
the energy which is furnished to them. 

A very important necessity is that 
of keeping the power requirements of 
the plant itself as low as possible. 
Power necessary for the pumps should 
be reduced to a minimum. Apparatus 
connected with making the ashes com- 
mercially useful should be made to 
eonsume power to as good advan- 


tage as possible. Without this control 


a plant can easily consume thirty per 
eent of the energy which it produces, 
while another installation with appar- 


ently the same circumstances only con- 
sumes about fifteen per cent of its to- 
tal output. | 

The table on page 1231 gives some 
idea of the results obtained in a num- 


ber of Continental garbage-disposal 
plants. 


As to the most convenient place for - 


a garbage incinerating plant, it might 
be said that it would cause somewhat 
less inconvenience in the outskirts of 
the city, although in any case it would 
be less of a nuisance than many manu- 
facturing plants. Several examples 
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LETTERS TO THE EDITOR. 


Electrocuting Insects. 
To the Editor: 


Seeing the letter from Mr. Duryea 
in your issue of December 2 reminded 
me of my observations of the effects 
of high-tension lines on insects. 

While in charge of a _  100,000-volt 
transformer station I frequently no- 
ticed that there were large numbers of 


= dead insects adhering to the leads of 


transformers, switches and to the por- 
celain inlet bushings, also there were 


FIG. 1—PRIMARY AND SECONDARY CURRENTS OF TRANSFORMER ON FLASHING-SIGN 
CIRCUIT. 


which follow give some indication as to 
what has already been done. For in- 
stance, in London there are several sta- 
tions in the center of the city; at Glou- 
cester there is a disposal plant directly 
across from the cathedral; in Dublin, 
Glasgow, ete., the plants are in the 
manufacturing district. At Brussels 
the disposal plant is near the depot of 
the North Railroad. 

The odor produced is as a general 
thing practically negligible, for the 
material is heated in a closed furnace 
to such a high temperature that every 
particle of organic matter must neces- 
sarily be consumed. The hot gas es- 


caping from the stack is equally in- ` 
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a great many in the gaps, between the 
cylinders of the 2,200-volt arresters. 
It appears that when these insects 
get within a short distance of the high- 
voltage wires they are violently at- 
tracted, just as dust is attracted by 
high-voltage lines. 
R. H. PICKENS. 
Clemmons, N. C., December 4, 1911. 


> 


Meter Registration on Flashing Sign 
Circuits. 
To the Editor: 

Referring to your issue of November 
11, page 990, it is apparently there 
stated that a watt-hour meter when 
used to measure the energy consumed 
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FIG, 2.—DETAILS OF TWO SINGLE FLASHES—PRIMARY AND SECONDARY CURRENTS. 


odorous, and contains only a small per 
cent of ammonia and hydrogen sulphide. 
Hardly any black smoke, such as is 
perceptible in manufacturing districts, 
is seen, only a little cloud of vellow- 
ish color being visible. This comes 
from the condensation of the hot gas 
meeting the cold air, and is really only 
condensed water vapor.—Translated 
from La Lumiere Electrique. 


hy sign lamps does not register cor- 
rectly if a flasher in the circuit operates 
above a certain speed; the error in reg- 
istration becoming very great with 
tungsten lamps and rapid flashing up 
to 120 per minute; the error disappear- 
ing at 20 flashes per minute and below. 
It did not seem that such metering 
would be subject to such large errors: 
therefore, some experiments were made 
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with an oscillograph to determine 
wnether such errors existed, and in 
general how large these errors were. 

A type “ʻI,” five-ampere, 110-volt 
meter was connected in series with 
the primary of a 500-watt, 60-cycle, 
sign-lamp transformer. 100 five-watt, 
twelve-volt, Mazda sign lamps were 
vonnected to the secondary of the 
transformer. A flasher arranged to 
make and break the circuit, having the 
time of break approximately equal to 
the time of make, was also connected 
into the primary. The speed of the 
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of a single flash to larger scale. From 
this the form of the curve can be more 
clearly seen. Fig. 3 is a similar record 
on 20 flashes. In each of these figures 
the upper curve is primary current and 
the lower curve secondary current. 
Fig. 4, page 990, in the issue re- 
ferred to shows time-watt curve of a 
tungsten lamp. The question may be 
raised as to why the oscillograms tak- 
en do not show a correspondingly large 
current rush when the circuit is first 
made. The explanation is that the lamp 
filaments do not become cold between 
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FIG. 3.—RECORD OF SINGLE FLASHES MADE AT THE RATE OF TWENTY PER MINUTE. 


flasher could be varied from 120 to 10 
flashes per minute. The oscillograph 
was arranged to show primary and 
secondary current in the sign-lamp 
transformer. 

The accompanying oscillograph rec- 
ords were made, accompanied by me- 
ter readings. All the observations were 
made on a sixty-cycle circuit of ap- 
proximately sine wave. 


Meter Reading. Excess 

Flashes Flasher shown 
Fig. per run- Flasher Ratio by 

No. minute ning. stopped. Ratio. flasher. meter. 

1 120 285 505 .564 515 1.10 

2 120 284 505 .562 515 1.09 

60 270 500 .540 515 1.05_ 

3 20 256 490 .522 515 1.015 

120 270 490 .551 .515 1.07 

4 120 265 480 .553 .615 1.075 


5 
Column 1 gives number of oscillograph record. 


Column 2 gives number of flashes per minute. 
of watt-hour meter, 


Column 3 gives reading 
Nasher running. 


flashes. Fig. 4 on this page shows the 
difference between the first and second 
flash at 120 flashes per minute. 

From the table it may be seen that 
the excess of meter registration, due 
to change of resistance of lamps, does 
not exceed 10 per cent and this 10 per 
cent would appear, from a rough esti- 
mate of the oscillograph records, to cor- 
respond to the actual excess of energy 
shown in the last column. 

On account of the fact that a large 
number of oscillograph records would 
require to be measured and com- 
puted, in order to determine from the 
waves actual energy consumption for 
comparison with the meter, this com- 


FIG, 4.—SHOWING DIFFERENCE IN MAGNITUDE OF CURRENT ON FIRST AND SECOND 
FLASHES, DUE TO FILAMENT COOLING ONLY PARTIALLY. 


Column 4 gives reading of watt-hour meter, 
Nasher stopped. 

Column 5 gives ratio of readings, running to 
Stepped. 

Column 6 gives ratio of time that current is 
on When fiasher is running to the time of one 
complete operation of the flasher. 

Cclunin 7 gives ratio of meter reading, flasher 
running, to meter reading that would be ob- 
tained if the resistance or power consumption 
of lamps did not vary during the flash. This 
is equal to column 5 divided by column 6. This 
includes current rush on make in addition to 
anv meter error. 


Fig. 1 shows the variation between 
successive primary rushes into the 
transformer. Fig. 2 shows the details 


parison has not been attempted. With 
considerable expenditure of time and 
the information given in the various 
figures the energy could be determined 
with a fair degree of accuracy. It is 
certain that any discrepancy cannot 
amount to more than a few per cent, if 
there is any at all. 
L. T. ROBINSON. 


Schenectady, N. Y., November 29, 1911. 
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Poisonous Automobile Exhausts. 


To the Editor: . ; 
] have read with great interest the 


article on ‘‘Poisonous Automobile Ex- 
hausts’’ in your issue of December 9. 

From it I gather that the result is- 
due to the quantity of lubricating oil 


used in the cylinders of the engine. 


Most oil companies claim that the best 
oils contain twenty per cent hydrogen 
and eighty per cent carbon, and that 
the burning of the hydrogen sets free 
the carbon, which causes the smoke 
from the exhaust, the smutting of spark 
plugs, ete. Am I to understand that 
this carbon is in the form of a mon- 
oxide and an aldehyde, which contain 
a lot of poison? There are several mix- 
tures on the market which are highly 
recommended for reducing the oil con- 
sumption and afford better lubrication ; 
one of the foremost of these is oildag, 
a graphite paste. 

Would it not be valuable to the 
health of the public for you to highly 
recommend, after a thorough investi- 
gation, the use of one of these products, 
as a means of relieving the public of 


this poisonous nuisance? 
H. Grau INNIss. 


Atlanta, Ga. 


The editors of this journal cannot un- 
dertake to investigate all the lubri- 
cants on the market and discriminate 
between them. Such experiments as 
have been made by others indicate that 
gasoline motors cannot be operated un- 
der practical conditions without emit- 
ting poisonous gases. While some of 
the carbon is deposited in the elemental 
form, some is also set free in a com- 
bined form, and not completely oxi- 
dized. Obviously the best way to avoid 
all possibility of contaminating the air 
is to use electric motors in place of 
gasoline motors.—EDIToR. 

—eo 


White Way For St. Joseph. 

The city of St. Joseph, Mo., is to 
have an ornamental electric light in- 
stallation along seventeen blocks of its 
main street. The poles are to be made 
by local foundries and the installation 
is in the hands of the St. Joseph Light, 
Heat & Power Company. 

m e 

The Southern Railway is erecting 
two metallic telephone circuits along 
its right of way between Knoxville and 
Chattanooga, and station equipment 
will be installed for dispatching trains 
by telephone. 
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New York Meeting of the American 

Society of Mechanical Engineers, 

At the annual meeting of the Amer- 
ican Society of Mechanical Engineers, 
held in New York, December 4-8, a num- 
ber of papers of considerable interest to 
the electrical profession were offered. 
These included papers on boiler prac- 
tice, power transmission, the application 
of electricity to the cement industry, 
and one paper on the textile industries 
of the United States. This latter 
opened a discussion which centered 
largely on the electric-motor drive, 
and with it questions of power supply 
were brought up, which led to a rather 
sharp debate between the advocates of 
isolated plant and central-station. 

BOILER PRACTICE. 

The two papers on boiler practice 
presented were entitled, ‘‘Tests of 
Large Boilers at the Detroit Edison 
Company,” and ‘‘Strain Measurements 
of Some Steam Boilers Under Hydro- 
static Pressure.’’ These papers were 
written respectively by D. S. Jacobus 
and James E. Howard. An abstract of 


Professor Jacobus’s paper was given in - 


these columns in the issue of November 
18, page 1038. 

In the discussion it was questioned 
whether the concentration of 2,365 
boiler horsepower in such units was 
altogether wise, inasmuch as the fail- 
ure of one tube in the boiler would op- 
erate to put a large percentage of the 
boiler power of the station out of serv- 
ice. Against this liability of accident 
may be charged the high economy ob- 
tained, which the tests showed was due 
in a large degree to the size of the 
unit, which permitted large combustion 
spaces. The possible economy, it was 
held, more than overbalanced the com- 
paratively slight risk of tube failure. 
Other points brought up in the discus- 
sion were those of maintenance, repairs 
and operation. By the use of large 
boilers, a small fireroom force may be 
maintained and other complications of 
the plant greatly reduced. 

On the operating side, problems are 
introdueed which are not met with 
smaller units. Where a boiler of the 
size of those used at Detroit supplies 
steam to a single 6,000 or 7,000-kilo- 
watt turbine, the shutting down of the 
turbine necessitates the blowing off 
into atmosphere of from 75,000 to 100,- 
000 pounds of steam, which is a serious 
matter. Means must be taken to pro- 
tect the boiler by the injection of feed 


water in large quantities in order to 
reduce the temperature in the boiler. 
In order that the disturbance of the 
steam capacity can be reduced to a min- 
imum while the highest pressure is be- 
ing maintained, it is necessary that an 
arrangement be developed for a grad- 
uated feed, which will closely follow 
the demands for steam on the boiler. 
In these large units, fluctuations in the 
supply of feed water are apt to lead to 
large fluctuations in pressure, when the 
boilers are operated singly. By the use 
of a graduated feed the stresses on the 
boiler, due to expansion forces, will be 
considerably reduced. 

In regard to boiler economy, an ex- 
tensive discussion was presented by Pro- 
fessor William Kent, who said that the 
most notable features of these boilers 
was the enormous size of the combustion 
chamber, the grates being about 10 feet 
below the lowest point of the heating 
surface and the total height of the fur- 
nace being about 29 feet. Construction 
of this character represents good prac- 
tice which should be followed in the fu- 
ture as it fills all the conditions for 
maximum boiler economy. The great 
size, however, requires the best possible 
brickwork and tubes, workmanship of 
the best quality, treatment of the feed 
water before it enters the boiler, and 
severe measures to prevent the entrance 
of oil or grease. In order to study the 
efficiency, the efficiencies obtained in the 
various tests were plotted and a formula 
‘developed for a curve. Its equation is 

E = 81 — 1.33 (w/s — 3) 
in which E designates the efficiency in 
per cent, w the number of pounds of 
water evaporated per hour from and at 
212 degrees and s the square feet of 
heating surface in the boiler. The line 
defined by this equation indicates ap- 
proximately the ratio of the efficiency to 
the rate of driving for the ten best re- 
sults out of sixteen tests. The sixteen 
tests were plotted in relation to this 
line and it was found that six tests with 
the Taylor stoker were close to this line 
and one 2.8 per cent below it. Four 
tests with Roney stokers were close to 
the line and five ranged from 1.4 to 2.8 
per cent below it. A study of the rea- 
son for the deviation of these tests from 
the line of maximum efficiency revealed 
that the most important variable affect- 
ing the economy was the difference in 
air supply, and the most important eon- 
elusion to be drawn was that the air 
supply must he kept down at hich rates 
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of driving so that the pounds of dry air 
per pound of combustible does not ex- 
ceed 18. The ratio of w/s is important 
in this respect, and when this ratio 
equals 7 an increase in the amount of 
dry gas per pound of combustible from 
18 to 20 pounds means a drop in eff- 
ciency from 73.9 to 69.9. If the quan- 
tity of dry gas per pound of combustible 
increases beyond 20 pounds, and w/s 
increases above 7, the drop in efficiency 
increases much more rapidly. This in- 
dicates the need of gas analyses to con- 
trol the regulation of the air supply, 
which need is imperative at high rates 
of driving. These tests settle the ques- 
tion as to whether it pays to drive boil- 
ers at high rates, beyond the usual point 
of commercial maximum fuel economy, 
since they show what loss in economy 
may be expected at high rates of driv- 
ing. The loss in fuel due to rapid driv- 
ing may be more than offset by the re- 
duction in interest on the investment. 

A remarkable fact in connection with 
the Detroit boilers, was the unusually 
high efficiency obtained. The running 
efficiency of seventy-five per cent, ìn- 
cluding a layover period of seven hours, 
with a load ranging from 100 to 200 per 
cent of rating, means much in power- 
station work. Based on a turbine de- 
veloping one horsepower on 220 British 
thermal units per minute and with a 
brake-to-switchboard ratio of 1.5, it 
means 26,000 British thermal units in 
fuel per kilowatt-hour, or about 19 
pounds of coal. The high economy 
shown was obtained at a rate as high as 
seven pounds evaporation per square 
foot, and in a city power station the cost 
of land and buildings and the interest 
on them will be approximately in the 
inverse ratio of the rates of evapora- 
tion. The big boiler is efficient commer- 
cially as well as thermally. 

A eomparison of the results obtained 
at Detroit with other record tests led to 
the conclusion that, practically consid: 
ered, the large steam plant is thermo- 
dynamically equal to the gas engine, Oil 
engines of course exeel, but they are 
limited by the practicable size of unit 
that can be installed, and therefore the 
same degree of economy of labor and 
materials cannot be realized with the in- 
ternal-combustion motor, This leaves 
them altogether out of the domain of 
the large power plant. The comparison 
no longer holds true for small equip- 
ment, as the internal-combustion motor 
gives quite uniform efficiency over 8 
large range, while there is considerable 
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variation in the efficiency of the steam 


plant, depending on the size. 


The paper by Mr. Howard on “Strain 
Measurements on Steam Boilers Under Hy- 
drostatic Pressures,” described hydrostatic 
tests made on two horizontal tubular boil- 
ers, which had been in service for a period 
of twenty-seven years. Gaged lengths were 
established on different parts of the boiler 
by means of holes about 0.05 inch diameter, 
reamed to a conical shape and spaced 10 
inches apart. The deformations of the 
boilers were determined by a 10-inch mi- 
crometer strain gage with conical points 
to fit the reamed holes laid out on the boil- 
ers. The paper gives by means of diagrams 
and illustrations, the strains occurring at 
the locations where the measurements 
were taken. For the sake of comparison 
stresses were computed using modulus of 
elasticity of 30,000,000. The strains were 
least in amount at the head and in general 
greater rigidity was displayed at the inter- 
mediate girth seams than in the solid 
sheets. At the middle of the length of the 
longitudinal seams, the maximum exten- 
sions were developed. The extension of 
this type of tests to other classes of boilers 
would seem desirable and might assist in 
establishing satisfactory rules for steam- 
boiler construction and might reasonably be 
expected to aid in the framing of regula- 
tions governing allowable pressures. 


ELECTRICITY IN THE CEMENT INDUSTRY. 

Two electrical papers were presented 
at a session devoted to the cement in- 
dustry. One entitled ‘‘Confirmation of 
the Advantages of Electricity to Ce- 
ment Manufacturers,’’ was prepared by 
J. D. Porter. The other, ‘‘Electrical 
Power in the Cement Plant,’’ was by 
F. H. Lewis. 


Mr. Porter’s paper gave the advantages 
of electricity in accordance with informa- 
tion obtained from cement manufacturers. 
Cement machinery has grown to enormous 
sizes in the past few years and electricity 
has played an important part in this 
growth. It is difficult to give a compari- 
son of the costs of operation of plants 
equipped with electrical and mechanical 
drive, because it seems impossible to find 
two operating under the same conditions. 
Records were presented where the power 
consumed on a tube mill under ordinary 
commercial conditions, varied from 112 to 
160 horsepower, due to the weight of peb- 
bles in the mill. By means of electricity, 
this trouble was immediately corrected. 
Certain plants which have introduced me- 
chanical drive in their main driving de- 
partments, with motors only on the auxil- 
lary, did this on the theory that since the 
use of electric drive interposes between the 
prime mover and the mills, the generator 
and transmission lines and motors with 
their attendent losses. which are replaced 
by the main belt and line shaft, the econ- 
omy of the latter should be higher. This 
may be true with a good mechanical trans- 
mission with a minimum of shafts and 
belts, but there are a number of compen- 
sating advantages to the electric drive 
which tend to raise its ultimate economy 
as compared with the engine drive. The 
most important of these is the fact that no 
plant operates at a constant load so that 
the transmission losses which may be only 
a small percentage of the mechanical svs- 
tem at full load, are really a considerably 
greater proportion of the actual power pro- 
duced; while with the electrical system, 
the losses are reduced much more nearly 
in proportion to the reduction in load. The 
average load factor of a number of plants 
18 Only about eighty per cent. The electric 
drive suffers practically no deterioration in 
eficiency after installation, while, the me 
chanical transmission does. Another point 
in favor of the economy of the electric 


drive, is that steam turbines may be em- 
ployed as prime movers, these showing a 
higher economy at all loads than engiues 
and requiring less attendance and supplies. 
The greatest advantages, however, is the 
flexibility. In a mechanically driven plant, 
extended repairs on an engine can only be 
made by shutting down the plant, while 
with a properly designed electrical gener- 
ating station with three units, any two of 
which can, with a slight overload, carry the 
entire plant, repairs can be made at any 
time while the plant is in operation. The 
possibility of flexibility in operation with 
motors needs no comment. The induction 
motor is better fitted to deliver constant 
speed to the mills than any other form of 
drive, since it is not affected by fluctua- 
tions in the voltage or by heating. With- 
out the individual drive it is necessary to 
equip the mill with friction clutches al- 
wavs a source of trouble and annovance. 
The ease and accuracy with which power 
can be metered and apportioned between 
the different departments with the electrical 
svstem, is an advantage of which the ce- 
ment engineer makes frequent use in lo- 
cating trouble and reducing cost. Data ob- 
tained by the use of indicators with me- 
chanically driven plants, are subject to in- 
accuracies and are apt to lead to erroneous 
conclusions. 

The opposite side of the question was 
presented by Mr. Lewis in his paper, who 
admitted the flexibility of the individual 
motor drive but who considered that the 
engine-driven plant gave the best results 
in mills of large capacity. The disadvan- 
tages of electric power according to Mr. 
Lewis are high initial cost, which com- 
pared with an engine-driven plant was as 
2 to 1, or in the most favorable circum- 
stances 1.5 to 1; high operating cost, the 
writer figuring that in a completely equip- 
ped electrical plant, the consumption of 
coal per barrel of cement will be at least 
ten per cent greater than in the engine-driv- 
en plant; limited overload capacity, since 
the regular line of alternating-current mo- 
tors takes in starting a heavy current at 
least twice what is needed when running 
under constant load. Under certain condi- 
tions as much as three times the current 
may be required, and in a small plant may 
drop the voltage considerably, throw out 
the circuit-breakers and jolt the whole trans- 
mission. Even in large plants it is neces- 
sary often to dispense with circuit breakers 
on the starting side of motor switches or 
else equip the circuit breakers with an in- 
verse time element relay. 


OIL ENGINES. 


At another session two papers on oil 
engines were read by H. R. Setz and 
by F. M. Towl. 


Mr. Setz’s paper was devoted to a de 
scription of the Diesel engine and its modi- 
fications, commonly known under the cofl- 
lective name of constant-pressure engines. 
The description was in the form of a crit- 
ical discussion leading to an explanation of 
the principles underlying the processes of 
fuel injection. Particular attention was 
given to the development of comparatively 
small units. 

Mr. Setz added to his paper curves 
which show the relative economy of the 
Diesel engine compared to other types of 
petrol and gas engines, which showed the 
points at which it is uneconomical to use 
the Diesel engine. 

Mr. Towl’s paper described a test of a 
De la Vergne oil engine. operating an oil 
pump, and one of the same engines oper- 
ating under the same conditions but hav- 
ing the load applied by a Prony brake in- 
stead of a pump. The object of the test 
was to find the friction of the pump and 
gearing and the efficiency of the plant. The 
pump and transmission efficiency were 92.1 
per cent. The total station efficiency was 
25.52 per cent, and the duty per 1,000,000 
British thermal units was 198,664,000. 
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An inquiry as to the maximum ther- 
modynamic efficiency of the oil engine 
brought forth the reply that the effi- 
ciency based on indicated horsepower 
was about 45 per cent; which gave a 
thermodynamic efficiency based on brake 
horsepower of 33 to 35 per cent. Sev- 
eral speakers cautioned against too 
great enthusiasm in regard to the possi- 
bilities of the oil engine, and especially 
cautioned those manufacturers of gas 
and steam engines who were proposed 
to enter the oil engine field. Fits, clear- 
ances and other similar allowances nec- 
essary in steam-engine construction have 
by this time become matters of common 
knowledge, but the same allowances 
have yet to be learned for oil engines. 


This can only be accomplished by means - 


of a series of more or less expensive ex- 
periments. If these experiments are not 
carried out, the same knowledge will be 
acquired, but through the far more ex- 
pensive course of engine-room failures. 
TEST OF A 1,000-HORSEPOWER NATURAL- 
GAS ENGINE. 

Another paper presented was enti- 
tled, *‘Tests, Construction and Work- 
ing Cost of a 1,000-kilowatt Natural- 
Gas Engine,’’ by E. D. Dreyfus and 


V. J. Holquist. | 

Most of this paper centers about the 
manner in which the testing of a large gas 
engine in commercial service was success- 
fully conducted, and is supplemented by 
data relating to the economies realized in 
both construction and operation. In view 
of the care necessary to obtain dependable 
results, it is shown how all observations 
were critically taken in order to minimize 
the “personal” and “instrumental” error 
which may appear in such work. Parts of 
the paper, dealing strictly with the exam- 
ination for errors, have been abridged in 
publication. All important details of the 
tests are embodied, together with the pre- 
cautions followed in the use of the various 
measuring instruments. The simplicity of 
the plant details, and the facility in start- 
ing and standby service, are also evidenced. 
As a final measure of the value of the in- 
stallation, the cost of producing current 
with this type of equipment has been de- 
termined, including all operating expenses 
and charges incident to the investment. 


This paper provoked but little dis- 
cussion. It was stated that when this 
engine was first considered, it was de- 
cided to design an engine to operate on 


natural gas, but which could also oper- ` 


ate on producer gas should the natural 
gas supply become exhausted or so ex- 
pensive that producer gas would be a 
more economical operating medium. 
Attention was called to the extremely 
low operating cost, which, it was ex- 
plained by one of the authors, were due 
to loeal conditions. 


THE ELECTRIC MOTOR DRIVE IN TEXTILE l 


PLANTS. 


This paper. which outlined the conditions 
existing in the textile industry of the Unli- 
ted States, and whieh was written for a 
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committee on textiles of the society, by 
Frank W. Reynolds, led to a totally unex- 
pected discussion of the electric motor 
drive. The reference in the paper itself 
to the power and transmission problem was 
comparatively brief and consisted chiefly 
of an amplification of the statement of the 
writer’s belief that when power can be 
taken from the flywheel of the engine by a 
short direct drive, to the head shafts of the 
mill, such form of transmission is prefer- 
able to the electric drive. But wherever 
there is a scattered group of mills and the 
transmission shaft has to make angles, 
electric transmission is more desirable. As 
usually arranged in the mechanical drive, 
an average of 72 to 74 per cent of the in- 
dicated horsepower of the engine reaches 
the machine. With motors arranged in 
group drives, 65 to 70 per cent is delivered 
to the machine, while with the individual 
motor drive, the figures are 70 to 75 per 
cent. The virtue of electrical transmission 


which largely counterbalances its lower ` 


efficiency is its continuous speed. The ad- 
vantage of the motor is most apparent in 
the individually motor-driven machine, 
where the speed is even because of the 
positive action of the motor. The relative- 
ly low efficiency of the small motor, seems 
to be the chief weakness of the individual 


drive, so far as regards efficiency of power 
transmission. 


In the discussion which followed the 
presentation of the paper, the advocates 
of the motor drive cited the well known 
arguments in its favor, of unobstructed 
light, freedom from dust and greater 
cleanliness in the workroom. The advo- 
cates of belt driving insisted that all 
these advantages were secured in textile 
mills by under-driving where power was 
taken from shafting along the floor be- 
low the machines by means of belts to 
the machines. The objection to belt 
drive so far as lighting was concerned, 
was disposed of by the statement that 
unless the ceiling was depended upon to 
reflect light down on the machines, the 
presence of belts close to it made but 


very little difference in the light of the 
room. 


Considerable comparison between the- 


group drive and the individual motor 
drive was indulged in. Calculations 
were presented which had been made for 
a new mill for both individual-motor 
and group drive. The high first cost of 
the individual motor compared with the 
cost of comparatively large motors used 
in the group system, made the former 
system prohibitive. However, when the 
cost of shafting, couplings, pulleys, 
hangers and belting was ineluded with 
the motor cost in the group drive. but 
little difference in the initial eost was 
shown between the two systems, and if 
there was added to the cost of the group 
drive the extra power required to drive 
the friction load, resulting from lone 
lengths of shafting and many bearings 
and belts. the balance appeared to he 
well in favor of the individual drive. Tn 
defending the belt drive. one speaker 
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stated that one of the reasons why the 
individual motor drive was considered 


superior to belting, was the alleged in- ` 


efficiency of belts. This efficiency he 
claimed, however, was due to neglect of 
rules for the proper design of belt drive, 
and stated that if belts were laid out 
with the proportions given by Taylor 
and Barth, which called for much 
heavier belts than are commonly found 
in mills of any character, the efficiency 
of helt drives would be fairly compar- 
able to electric motors. 


In regard to the source of power for 
electric driving, the advocates of both 
central-station power and of the iso- 
lated plant had considerable to say. The 
governing principle was developed that 
the ultimate cost of power should decide 
the source from which power was ob- 
tained. This, it was shown, was largely 
a question of locality. Thus in New 
England it is necessary to maintain an 
auxiliary steam plant for heating pur- 
poses during the winter months. No 
comparatively great investment would 
be required to extend the plant to one of 
such size as would be capable of driving 
the mill, especially since the cost of 
power represents but a small percentage 
of the actual total cost of manufactur- 
Ing. 

Should water power be near, the de- 
cision would not be so easy, and the diffi- 
culty of obtaining coal at that particu- 
lar locality would have much to do with 
the question of power supply. In the 
Southern States, where the problem of 
heating is not such a large factor, the 
decision may be made more easily, par- 
ticularly if a hydroelectric power sta- 
tion is within reasonable distance of the 
plant. 

Various industries of Charlotte, N. 
C., were instanced as an example of a 
locality where eminently satisfactory 
service was being obtained from the cen- 
tral station. Practically every factory 
in that city is driven by eleetricity gen- 
erated at the plant of the Southern 


Power Company. It was questioned, 


however, whether a steam generating 
plant could give such good serviee and 
completely dominate an industry as has 
Feen done at Charlotte. It was stated in 
answer to this that the low cost of elec- 
trie power in a steam-driven plant was 
principally a matter of engincering, and 
that electric power was produced at the 
steam-driven plants in Chicago much 
more cheaply than it was sold in Buf- 
falo from the waterpower 


plants of 
Niagara Falls. 
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VARYING THE SPEED OF ALTER. 
NATING.CURRENT MOTORS, 


DISCUSSION BY AMERICAN INSTITUTE AT 
| "NEW YORK, 


The two hundredth and sixty-sixth 
meeting of the American Institute of 
Electrical Engineers was held at the 
Engineering Societies Building, New 
York City, on the evening of Decem- 
ber 8. President Gano Dunn, in in- 
troducing the author of the paper to be 
discussed, said that the inherent iso- 
chronism of speed of all electric motors 
without the use of governors or extra- 
neous devices is a most valuable prop- 
erty we are apt to lose sight of. How- 
ever, the constantly increasing re- 
quirements for control ability, adjust- 
ability and variability of speed in al- 
ternating-current motors is concentrat- 
ing the attention of engineers on the 
subject. A paper broadly reviewing 
the achievements in this line was there- 
fore particularly timely. 

Gus A. Maier then presented an ab- 
stract of his paper on ‘‘Methods of 


Varying the Speed of Alternating-Cur- 
rent Motors.’’ 


VARYING ALTERNATING - CURRENT MOTOR 
SPEED. 


Mr. Maier’s paper takes up the general 
discussion of the methods that have been 
proposed for varying and adjustable-speed 
work with alternating-current motors. For 
varying-speed work the following types of 
induction motors have been used: squirrel 
cage with primary resistance and with pri: 
mary compensator control, double squirrel 
cage with movable starter, sliding armature 
type, and polar-wound armature type; in 
commutator motors both the resistance and 
brush-shifting repulsion motors have been 
used. For adjustable-speed work the follow- 
ing motors have been used: pole changing. 
frequency changing and cascade-connected 
multispeed induction motors; shunt repul- 
sion, and induction motor in connection 
with shunt-repulsion commutator motors. 

The starting torque of an induction motor 
is directly dependent on the rotor resistance, 
the slip and the square of the voltage. and 
inversely on a function of the resistance. slip 
and reactance. Where primary control is 
used with squirrel-cage motors either by re 
sistance or compensator the motor must be 
large and therefore expensive. Sliding-ar- 
mature control and the double squirrel-cace 
motor have the same limitations. The polar- 
wound induction motor with variable resist- 
ance in the rotor circuit is best adapted x 
variable speed, as the losses necessary to 9 
tain reduced speeds are external to the me 
tor itself: the latter is. therefore, of a very 
compact form. Further advantages of bee 
type are the very much better inherent ait 
regulation, the line current is less, the ana 
also is less, the power-factor higher and 
efliciency relatively high throughout the en 

ire range. ; 
i Taking up the operation of SS RAA 
type, single-phase motors, the author 7 
siders briefly the driving of a directeur" y 
motor with alternating current. ce 
ternating current is used a compensa re 
winding is almost invariably necessars. 
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rious methods of obtaining compensation are 
described. The motors invented by Elihu 
Thomson, by Winter and Eichberg, and La- 
Tour, were described. With regard to speed 
control these motors can all be considered 
as equivalent to the direct-current series 
type. 

Mr. Maier then briefly discusses primary- 
voltage control, primary-resistance control, 
field control, and armature-voltage control. 
Brush-shifting commutator motors are built 
for both single-phase and three-phase cir- 
cuits. The first of these is described in 
some detail. It is of the type known as the 
Deri, and is used for hoists, railway work, 
and in such places where a motor with se- 
ries characteristics is required. The ma- 
chine possesses speed, current and speed- 


torque characteristics of the direct-current _ 


series motor. A motor arranged for brush 
shifting must be built larger than one with 
stationary brushes. 

Multispeed operation is designated by the 
author as relating to those types of induc- 
tion-motor speed control in which two, three 
or four definite speeds suffice for normal 
work. In these motors the different syn- 
chronous speeds are produced by changing 
the number of poles in the magnetic cir- 
cuit. Each of these speeds is fixed, if no re- 
sistance is used in the rotor circuit. By in- 
cluding the latter a truly multispeed motor 
is obtained. The number of poles may be 
changed in three ways: (1) by the use of 
single magnetic and electric circuits, and 
changing the number of poles by regrouping 
the coils; (2) by the use of single magnetic 
circuits and independent electric circuits; 
(3) by means of separate magnetic and elec- 
tric circuits. For the first of these a speed 
ratio of greater than 2 to 1 is not suitable 
because the wiring becomes too complicated. 
With the second method it is usually imprac- 
ticable to use more than two windings, al- 
though by combining both the first and sec- 
ond methods four speeds may be obtained. 
Where the motors are of large size these 
two methods are objectionable where it is 
desired to change the speed frequently, 
therefore the third type is generally used 
with cascade connection. Two motors are 
connected in direct concatenation if they 
have a tendency to start in the same di- 
rection, and in differential concatenation if 
they tend to start in opposite directions. 
The operation and control of cascade sets 
is simple. An internally concatenated mo- 
tor nas recently been developed in Eng- 
land. It seems to possess a number of 
marked advantages. 

Where a large number of speeds is not 
required, a simple speed contro] may be 
used by means of a frequency-changing set. 
It involves high initial cost and large speed 
steps, which moreover must be made with 
the motor stationary. The author then takes 
up the consideration of the adjustable speed 
single-phase motor, going into its theory 
at some length and alluding also to the Alex- 
anderson type. The polyphase commutator 
motor is described and various illustrations 
of it given. The paper concludes with a 
description of the Kraemer system and a 
method devised by Scherbius, which have 
found considerable vogue in Europe. 


H. W. Buck opened the discussion by 
stating that there is a popular notion 
that it is necessary to convert alternat- 
Ing-current supply into direct current 
to obtain the speed flexibility of direct- 
current motors. That is not true, for 
recent developments in the variation of 
speed of alternating-current motors 
which have not yet become of general 
knowledge afford an opportunity for 
the use and application of such motors 


for industrial purposes, which are al- 
most as flexible as those afforded by 
the highly developed direct-current 
motor. 

W. M. Smith asked which of the 
methods described in the paper have 
actually been tried on a commercial 
scale and found satisfactory. 

Mr. Maier replied that at the pres- 
ent time in this country there is only 


one type of adjustable-speed alternat- 


ing-current motor which is used, that 
is the multispeed motor, which is used 
to a limited extent. In Europe there 
have been used ‘the adjustable-speed 
single-phase and three-phase commuta- 
tor motors. The slip-ring motor is used 
in some cases where the torque is con- 
stant and continuous, such as for wheel 
lathes or boring mills; the slip-ring mo- 
tor must be run with constant load. ° 

Carl J. Fechheimer described the al- 
ternating-current motor brought out 
by Hyland and Rudenberg in Europe. 
It is somewhat comparable to the 
Scherbius and Kraemer systems. We 
know nothing about the operation of 
any of these systems at the present 
time in America, and it is very difficult 
to get information, but it would appear 
from the length of time which has been 
required to successfully design direct- 
current apparatus and get satisfactorv 
commutation, that a greater length of 
time will be required to investigate 
thoroughly the problems connected 
with the computation of alternating- 
current commutator motors. 

B. G. Lamme described a variable- 
speed motor he had developed to drive 
print rolls. The principal objection to 
this machine was that it was limited 


practically to twenty-five cycles. if 


built in any considerable size. Sixty 
cycles would make a rather poor ma- 
chine. 

President Dunn said that it is easy 
to see the enormous part played by the 
advent of the commutator motor in all 
questions relating to variable speeds, 
and that advent is unquestionably due 
to the development of the single-phase 
commutator motor first for purposes of 
railroad work. 

C. P. Steinmetz declared that, while 
the alternating-current motor has the 
reputation of being a constant-speed 
motor, in recent years a very large 
amount of work has been done in de- 
veloping not only one but quite a num- 
ber of types of variable-speed alter- 
nating-current motors. While consid- 
erable advance has been made, there is 
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no doubt there are still many further 
developments possible and desirable, 
because there is one feature which im- 
presses itself very forcibly upon us, 
and that is that in most of these varı- 
able-speed motors, the variable speed is 
connected with the use of the commu- 
tator. We know from the direct-cur- 
rent motor that a commutator motor 
can be extremely successful, but, on 
the other hand, it has always been 
claimed and stated that the great ad- 
vantage of the alternating-current 
motor is its great simplicity due to the 
absence of any commutator or similar 
device. The standardization rules di- 
vide motors into two types: constant- 
speed and variable-speed motors. Of 
the latter, three classes are distin- 
guished: multispeed motors, those mo- 
tors which have several steps of con- 
stant speed and which can by adjust- 
ment be operated not only at one but 
at two or more speeds; second, vary- 
ing-speed motors, those motors in 
which the speed varies with the load, 
as a rule decreasing with increase of 
load; third, adjustable-speed motors, 
those motors in which the speed can be 
adjusted to any desired value within a 
certain range, but which when once ad- 
justed remain at this speed irrespect- 
ive of the load, or approximately so. 
Now, alternating-current motors of 
these three types can be produced s 
follows. Multispeed motors can be built 
and are in industrial use to a consid- 
erable extent as induction motors with- 
out commutators—either by changing 
the number of poles by some switch- 
over device, or by concatenation of two 
motors, or by a combination of several 
of these methods whereby we can then 
gain a considerable number of speed 
steps. The varying-speed motor also 
eXists as a motor without commutator. 
It is the induction motor with slip 
rings and external rheostat. In this 
motor with increasing load the speed 
decreases, It has the characteristic in 
its speed-torque relation similar to 
that of the direct-current series motor, 
except that the speed is limited to a 
definite maximum or synchronous 
speed. The limiting feature of this 
motor is that when the speed falls off 
the efficiency also falls off. The vary- 
ing-speed motor, which is free from 
this dropping, off of efficiency with 
dropping off of speed, is the commuta- 
tor motor of the series type, or of the 
repulsion type, or the combined series- 
repulsion type. The adjustable-speed 
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motor, a motor which can run at any 
constant speed, does not yet exist of 
the alternating type without commu- 
tator, but it does exist in an almost 
infinite variety of commutator types of 
motors. However, such a motor free 
from the commutator would be the 
most useful, because very often in the 
industry we desire to be able to vary 
the motor speed over moderate range, 
as in cotton mills to adjust the speed 
to the materials and the atmospheric 
conditions and so as to operate the mill 
at the maximum efficiency point, which 
means the ability of varying the speed, 
say, twenty per cent, and still at any 
speed have constancy of speed inde- 
pendent of the load. That field for the 
alternating-current motor is still open 
for development. 

C. O. Mailloux said he remembered 
well when the commutator was charged 
with all the crimes in the calendar, 
and it was considered a great objec- 
tion in connection with electrical ma- 
chinery in general. It was therefore 
interesting to note at the recent Turin 
congress, the manifestation of the re- 
turn to a spirit of greater toleration. 
The electrical engineers at that con- 
gress were not disposed to criticise the 
commutator, as had been the wont of 
the alternating-current advocates, for 
the reason that in Europe at the pres- 
ent time electric traction has taken a 
new turn and the single-phase system 
is in vogue, and this involves the com- 
mutator motor. That in itself was suf- 
ficient to change the opinion of a great 
many men who some years ago would 
have thought a commutator motor was 
not fit to use for traction purposes at 
all. When we come to study speed 
regulation, even with the familiar 
three-phase motor, we are obliged to 
come to the commutator. The commu- 
tator motor, even before the advent of 
the interpole motor, was giving a very 
good account of itself. Today with the 
auxiliary commutating pole, we may 
say we are getting absolutely satisfac- 
tory, if not absolutely faultless com- 
mutation. The problem is not as sim- 
ple, however, with alternating-current 
commutator motors; there are many 
difficulties due to reactions and mag- 
netic phenomena which are not taking 
place in phase with each other, and it 
is necessary to use compensating de- 
vices to give a line of commutation 
which will not shift. Mr. La Tour has 
brought out a new line of variable- 
speed motors which are of great in- 
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terest. He is able to get a range of 


speed from as low as one-tenth full 
speed up to full speed, with perfect 
commutation and very satisfactory effi- 
ciency and power-factor. 

Mr. Maier then closed the discussion 
of his paper. The commutator seems 
to be more of a bugbear than it really 
is. Moreover, there seems to be no 
way of getting away from it at the 
present time. The Europeans have 
done a large amount of work on the 
commutator motor and use it in many 
places; the commutation is thoroughly 
good. There is one point which should 
be noted. The voltage on the commu- 
tator motor is very low compared to 
the line potential; it will probably run 
in the neighborhood of from 50 to 100 
volts. Then with some sparking on 
the commutator, if the commutator be- 
comes black, it does not seem to affect 
the commutation or operation of the 
motor in any way. The Europeans are 
running these motors in various places, 
for cotton mills, hoisting outfits, lathes, 
rolling mills, ete., and are getting very 
good results. 

The meeting then adjourned and was 
followed directly by the first and very 
successful after-meeting smoker. 

MEETING OF THE BOARD OF DIRECTORS. 

The regular monthly meeting of the 
Board of Directors was held on Friday 
afternoon. 

Upon recommendation of the Meet- 
ings and Papers Committee, it was de- 
cided that the annual convention be 
held in Boston during the latter part 
of June, 1912, the exact dates to be de- 
termined by the Meetings and Papers 
Committee. 

The Committee also recommended a 
meeting of the High-Tension Transmis- 
sion Committee in New York on March 
8, a railway mecting in New York on 
April 5, and an industrial power meet- 
ing in Pittsburgh under the auspices 
of the Pittsburgh Section on April 25, 
26 and 27, 1911. 

At the November meeting of the 
Board an appropriation of $50 per 
meeting was authorized to defray the 
social expenses of the New York 
smokers, which are to be held each 
month after the reading and discussion 
of the paper of the evening. 
considered that this appropriation 
might set a precedent for the paying 
of social expenses from Institute funds, 
and resolutions were therefore adopted 
rescinding the action of November 10. 

The amendment to the constitution 


It was 
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providing for the election of the secre- 
tary of the Institute by the Board, 
which failed last year, was again dis- 
cussed. The Board decided to resub- 
mit this amendment to the membership. 

The president brought up the modi- 
fication in the method of making nomi- 
nations which he had presented to the 
meeting of section officers at the Chi- 
cago convention, which had been for- 
mulated by Secretary Hutchinson. The 
arrangement is enacted by a new by- 
law in place of Section 18 of the pres- 
ent by-laws and is as follows: 


Section 18. In addition to the names of 
the incumbent of office, the secretary shall 
publish on the “form showing offices to be 
filled at the ensuing annual election in 
May” provided for in Article VI, Section 
30, of the Constitution, the names, as can- 
didates for nomination, of such members 
and associates of the Institute as have been 
proposed for nomination for a particular 
office by the petition or by the separate en- 
dorsement of not less than fifty members 
or associates received by the secretary of 


the Institute in writing by January 25 of 
each year. 


The names of such candidates for nomi- 
nation shall be grouped alphabetically under 
the name of the office for which each {s pro- 
posed and this by-law shall be reprinted 
prominently in the January issue of each 
year’s Proceedings, and shall be reproduced 


on the form above referred to. 

The Institute expressed its thanks 
to Mrs. Sidney Short for the bronze 
bust of Sidney Short. 

The chairman of the Intermediate 
Grade of Membership Committee pre- 
sented amendments to the constitution 
providing for an additional grade of 
membership in the Institute. The fea- 
tures of the plan are to make three 
grades of membership, arranging that 
the highest grade shall be slightly 
higher than the present grade of mem- 
ber, and that practically all the pres- 
ent members shall be automatically 
transferred thereto. The intermediate 
grade shall be somewhat lower than 
the present grade of member, and 
such of the associates shall be auto- 
matically transferred thereto whose 
records on file justify this. The vote 
of such associates as shall be trans- 
ferred, and of such members as are in 
the highest grade, shall have an in- 
creased weight, the status of those who 
remain associates to be exactly as at 
present. The names suggested for the 
three grades are ‘‘Fellow,’’ “Member” 
and ‘‘ Associate.” 

The Board of Directors will con- 
sider the amendments for final adop- 
tion at its next meeting, the committee 
in the meantime being authorized to 


make recommendations for modifica- 
tions in detail. 


— —— 
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DETERIORATION AND SPONTAN. 
EOUS HEATING OF COAL IN 
STORAGE.: 


BY HORACE PORTER AND F. K. OVITZ. 


Not many years ago, coal was com- 
monly regarded as an extremely un- 
stable material, subject to very serious 
alteration and losses on exposure to 
the elements. E. C. Pechin, in 1872, 
speaking before the American Insti- 
tute of Mining Engineers, says: ‘‘Fuel 
suffers materially by * æ æ ator- 
age; especially with bituminous and 
semi-bituminous coals is the loss heavy, 
an exposure of only two weeks causing 
a loss of carbon to the extent of 10 to 
29 per cent.” Similar views have been 
held in much more recent times. For 
example, in a paper before the United 
States Naval Institute in 1906 we find 
the statement: ‘‘The pressure of the 
weight of coal causes gases to be 
evolved; * * œ these gases consti- 
tute the chief and only value of the 
coal in that they furnish the heat units. 
It is claimed that if a ton of fine bitu- 
minous coal be spread out on a con- 
crete pavement * * œ in the open 
air in this climate (Key West, Fla.) for 
One year, it will lose all its calorific 
properties. The gases are simply free 
to escape, and when the coal has lost 
all its gas it will have lost all its heat 
units and be simply coke.” This was 
only five years ago. 

In 1907 a German gas-works engi- 
neer claims to have found that moist 
fine coal sustained an average loss per 
week of 1.7 per cent, this loss being 
due to gas. The 1889 edition of Groves 
& Thorp’s “Chemical Technology of 
Fuels” says: ‘‘In some places coal is 
known to lose 50 per cent of its heat- 
ing value in six months.” Other state- 
ments like these are to be found in re- 
cent literature, but probably the great 
majority of chemists and engineers to- 
day hold no such exaggerated ideas on 
the subject. There is, on the other 
hand, a well defined suspicion, in the 


,1 Paper presented at a joint meeting of the 
New York Section, American Chemical Society, 
American Electrochemical Society, and the So- 
ciety of Chemical Industry, November 10, 1911. 
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minds of many, that sufficient loss of 
volatile matter and sufficient deteriora- 
tion by oxidation does occur in coal to 
be of industrial importance; and for 
that reason the investigations described 
in this paper were undertaken by the 
Bureau of Mines to determine accu- 
rately the extent of the deterioration in 
different types of coal. 

First, a study was made in the lab- 
oratory of the loss of volatile matter 
from crushed coal during storage. A 
number of samples (twenty pounds 
each) representing a variety of types 
from widely separated fields, were 
broken to about one-half inch size and 
immediately placed in glass bottles in 
the mine. At the laboratory the ac- 
cumulated gas was withdrawn and a 
free continuous escape of the volatile 
products permitted at atmospheric 
pressure and temperature. The results 
of these experiments have been pub- 
lished in Technical Paper No. 2, Bu- 
reau of Mines, entitled, ‘‘The Escape of 
Gas from Coal,’’ and will therefore not 
be given here in detail. Suffice it to 
say that while several coals evolve me- 
thane in large volumes, especially in 
the early period after mining, the coal 
suffered in one year a loss in calorific 
value from this cause of but 0.16 per 
cent, as a maximum. 

It seems therefore that the loss due 
to escape of volatile matter from coal 
has been greatly overestimated. 

At the instance of the Navy Depart- 
ment, however, which is a purchaser of 
coal to the extent of two or three mil- 
lion dollars annually, and stores large 
lots in warm climates for long periods 
of time, more elaborate tests were un- 
dertaken to determine the total loss 
possible in high-grade coal by weather- 
ing. The extent of the saving to be ac- 
complished by water submergence as 
compared to open-air storage was a 
point to be settled, and there had also 
arisen the question as to whether salt 
water possessed any peculiar advantage 
over fresh water for this purpose. An 
English railway and dock superintend- 
ent in an article in the London Engi- 
neer, 1903. reports that he has found 
coal accidentally submerged for ten 
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years in the salt mud of the English 
Channel, actually improved in calorific 
value by 1.8 per cent, ‘‘which offers a 
very pretty question to chemists to say 
why.” He claims that salt will pre- 
serve the virtues of coal as it does 
those of many other things: ‘“‘If coal is 
given a strong dose of coarse salt and 
water, twelve hours before using, its 
calorific value is greatly improved.’’ 

Coal-storage problems have assumed 
importance during the last few years 
on account of the uncertainties of sup- 
ply due to strikes and transportation 
difficulties. The naval coaling stations, 
the Panama Railroad Company, the 
Great Lakes commercial coal-distribut- 
ing companies, large coke and gas or 
power plants at a distance from the 
coal fields and the railraods themselves, 
particularly those in the West, keep 
50,000 to 500,000 tons in storage a great 
deal of the time. 

In brief outline the tests by the Bu- 
reau of Mines were carried out as fol- 
lows: Four kinds of coal were chosen: 
New River on account of its large use 
by the Navy, Pochahontas as a widely 
used steaming and coking coal in the 
eastern section, and as being also the 
principal fuel used in the Panama 
Canal work, Pittsburgh coal as a type 
of rich coking and gas coal, and 
Sheridan (Wyo.) sub-bituminous or 
“black lignite’’—a type much used in 
the West. With the New River coal, 
fifty-pound portions were made up out 
of one large lot, which had been 
erushed to one-half inch size and well 
mixed. These portions confined in per- 
forated wooden boxes were submerged 
under sea water at three Navy Yards, 
differing widely from each other in 
climatic conditions, and 300-pound por- 
tions from the same original lot were 
exposed to the open air, both out of 
doors and indoors, at the same places. 

With the Pocahontas coal, test was 
made only at one point, the Isthmus of 
Panama, run-of-mine coal being placed 
in a 120-ton pile, exposed to the 
weather. Pittsburgh coal was stored as 
run-of-mine in open outdoor bins, five 
tons’ capacity, at Ann Arbor, Mich., 
also in 300-pound barrels submerged 
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under fresh water. The Wyoming sub- 
bituminous was stored at Sheridan, 
both as run-of-mine and slack in out- 
door bins, holding three to six tons 
each, 

Every test portion was sampled each 
time in duplicate and in all cases ex 
cept the outdoor pile at Panama and 
the 300-pound open-air piles of New 
River coal, the sampling was done by 
rehandling the entire amount. In the 
excepted cases mentioned it was not 
thought fair to disturb the entire lot, 
and therefore at Panama a vertical sec- 
tion of ten tons only was removed each 
time (eight samples being taken from 
the ten-ton section), while in the case 
of the outdoor lots at the Navy Yards 
a number of small portions, well dis- 
tributed, were taken from each pile, 
mixed, and quartered down. 

Small lots and a fine state of divi- 
sion were conditions purposely adopted 
with the New River coal so as to make 
the tests of maximum severity. 

Moisture, ash, sulphur and calorific- 
value determinations, were made on 
each sample, the latter by means of the 
Mahler bomb calorimeter and a care- 
fully calibrated Beckman thermometer. 
The calorimetric work on all except 
the Sheridan tests has been done 
throughout by one man, Mr. Ovitz, and 
with the same instrument. All the cal- 
orifice values in the tables have been 
calculated to a comparable unit basis, 
viz., that of the actual coal substance 
free of moisture, sulphur, and corrected 
ash. 

The resuits show in the case of the 
New River coal less than one per cent 
loss of calorific value in one year by 
weathering in the open. There was 
practically no loss at all in the sub- 
merged samples and fresh water seemed 
to ‘‘preserve the virtues’’ of the coal 
as well as salt. There was almost no 
slacking of lump in the run-of-mine 
samples, and the erushed coal in all 
eases deteriorated more rapidly than 
run-of-mine. 

The Pocahontas run-of-mine in a 120- 
ton pile on the Isthmus of Panama lost 
during one year’s outdoor weathering 
less than 0.4 per cent in heating value 
and suffered little or no physical de- 
terioration of lumps. 

The Pittsburgh gas coal during six 
montlis of outdoor exposure suffered no 
loss whatever of calorific value, meas- 
urable by ithe calorimetric method 
used, not even in the upper surface 
layer of the bins. 
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The Wyoming coal lost as much as 
5.8 per cent in one of the bins during 
two and three-quarter years, and 3.5 
per cent even in the first three months. 
There was bad slacking and crumbling 
of the lumps on the surface of the piles, 
but where the surface was fully ex- 
posed to the weather this slacking did 
not penetrate more than 12 to 18 inches 
in the 2.75-year period. 

No outdoor weathering tests have 
been made by the Bureau on coal of 
the Illinois type. Thorough tests, how- 
ever, on this type have been reported 
by S. W. Parr, of the University of llli- 
nois and B. A. Bement, of Chicago, both 
of whom find from 1.0 to 3.0 per cent 
calorific loss in a year by weathering. 
Mr. Bement reports a slacking of lumps 


(in tests on small samples) of over 80. 


per cent in one case and about 12 per 
cent in another. It is probable that in 
this type, as in the Wyoming, the 
slacking in a large pile would not pene- 
trate far from the surface. l 
Storage under water unquestionably 
preserves the heating value and the 
physical strength of coal. But it prac- 
tically necessitates firing wet coal, and 
therefore means the evaporating in the 
furnace of an amount of moisture vary- 
ing from one to fifteen per cent, ac- 
cording to the kind of coal. This fac- 
tor is an important drawback to under- 
watcr storage with coals like the Tlli- 
nois and Wyoming types, which me- 
chanically retain 5 to 15 per cent of 
water after draining, but in case of the 
high-grade eastern coals, if firemen are 
permitted, as is ordinarily the case, to 
wet down their coal before firing, ‘‘so 
as to make,’’ as they say, ‘‘a hotter 
fire,’’ then the addition during storage 
of the two or three per cent moisture 
which these coals retain would he of 


little consequence. Submergence stor- 


age 1s an absolute preventative of spon- 
taneous combustion, and on that ac- 
count alone its use may be justified 
with some coals, but merely for the 
sake of the saving to be secured by 
avoidance of weathering there does not 
seem to be good ground for its use. 
SPONTANEOUS COMBUSTION, 
Losses in coal due to spontaneous 
heating are a much more serious mat- 
ter. Oxidation, probably in the main 
an absorption of oxygen by the un- 
saturated chemical compounds in the 


coal substance, begins at ordinarv 


temperature in any coal, attacking the 


surfaces of the particles, thus slowly 


developing heat. In a small mass of 
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coal this slowly developed heat can 
readily dissipate itself by radiation and 
no rise in temperature results. If rad- 
iation is restr.cted, however, as in a 
large pile denselv packed, the tempera- 
ture slowly rises. Now, the curve of 
oxidation rate plotted against tempera- 
ture rises with great rapidity, and 
when the storage conditions are such as 
to allow a certain point (near 100 de- 


= grees centigrade) to be passed, the rate 


of oxidation is great enough ordinarily 
so that the heat developed overbalances 
the heat radiated and the temperature 
will rise to the ignition point if the air 
supply is adequate. The importance 
therefore can be seen of guarding 
against even moderate heating in the 
coal either from internal spontaneous 
causes or by radiation from external 
sources. Increased loss of heating 
value and of volatile matter occurs at 
moderately increased temperatures 
even though the ignition point is not 
reached. 

The amount of surface exposed to 
oxidation in a given mass depends on 
the size of the particles and increases 
very rapidly as the fineness approaches 
that of dust. Dust is therefore a dan- 
gerous thing in a coal pile, particularly 
if it is mixed with larger-sized coal 
which forms air passages to the in- 
terior, Spontaneous combustion is 
brought about by slow oxidation in an 
air supply sufficient to support the 
oxidation, but insufficient to carry 
away all the heat formed. There is a 
wide variation among coals in friabil- 
ity. In comparative rattler tests under 
certain standard conditions, Poca- 
hontas, New River and Cambria County 
(Pa.) coals produced nearly twice as 
much (through one-eighth inch sereen) 
as a sample from the Pittsburgh seam. 
This is a large factor in spontaneous 
combustion, Mixed lump and fine, i. e. 
run-of-mine, with a large percentage of 
dust, and piled so as to admit to the 
interior a limited supply of air, make 
ideal conditions for spontaneous heat- 
ing, 

High volatile matter does not of it- 
self inerease the liability to spontan- 
eous heating. A recent circular letter 
of inquiry on spontaneous combustion 
sent by the Bureau to more than 2,000 
large coal consumers of the United 
States has brought 1,200 replies, of 
which 260 report instances of spon- 
taneous combustion, 220 of them nam- 
ing the coal. Of these 220, 95 are in 
semi-hituminous Jow-volatile coals of 
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the Appalachian region, and 55 in west- 
ern and middle western coals. This re- 
sult shows at least no falling behind on 
the part of the ‘‘smokeless’’ type, and 
no cause for placing special confidence 
in these coals for safety in storage. 

A serious fire in cinder filling under 
a manufacturing plant in Pittsburgh 
was recently investigated by the Bu- 
reau and all the evidence pointed to 
spontaneous combustion as the cause, 
induced by external heat radiated from 
a furnace. The cinders contained forty 
per cent of carbon. A similar fire oc- 
curred two years ago in cinder filling 
under a smelting plant on Staten 
Island, in which ease the cinders con- 
tained thirty-three per cent of carbon. 
Damage .amounting to $20,000 was 
done. The cause was not definitely de- 
termined, but from the reports of the 
insurance adjusters, spontaneous heat- 
ing appears to be the most plausible ex- 
planation. The volatile matter in the 
material could not have been a factor in 
these causes. 

Pocahontas coal gives a great deal of 
trouble with spontaneous fires in the 
large storage piles at Panama. It is 
reported also by several large by-prod- 
uct-coke concerns to be more trouble- 
some in this respect than their high- 
Volatile-gas coals. The high-volatile 
coals of the west are, to be sure, usually 
very liable to spontaneous heating, but 
they owe this property to chemical na- 
ture of the substances which compose 
the coal rather than to the amount of 
Volatile matter. Strange as it may 
scem, a high-oxygen content in coal ap- 
pears to parallel its avidity for oxygen 
and to promote therefore its tendency 
to spontaneous combustion. 

The influence of moisture and that of 
sulphur upon spontaneous heating of 
coal are mooted questions much dis- 
cussed, not very much actually investi- 
gated, and certainly not yet settled. 
Richters has shown that, in the labora- 
tory, dry coal oxidizes more rapidly 
than moist, but the Weight of opinion 
among practical users of coal is that 
moisture promotes spontaneous heat- 
ing. The observation by the Bureau of 
many actual cases has not developed 
any instances where moisture could he 
proven to have had such an effect. Sul- 
phur, on the other hand, has been 
shown by these investigations to have, 
in most cases, only a minor influence. 
In a number of actual eases. samples of 
the heated coal from areas where the 
heat was greatest have been analyzed, 
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both for the total sulphur and that in 
the sulphate form. The difference be- 
tween these, or in other words, the un- 
oxidized sulphur, was in no case less 
than seventy-five per cent of the aver- 
age total sulphur in the original. In 
other words, not more than one-fourth 
of the total sulphur has entered into 
any heat-producing reaction. The pos- 
sibility remains, however, that all of 
the sulphur which was oxidized was 
concentrated in one pocket of moist 
flaky pyrites, and thus sufficient heat 
was developed in one spot to act as an 
igniter. On the other hand, a Boston 
company, using Dominion (Nova Sco- 
tia) coal of 3 to 4 per cent sulphur, has 
much trouble with spontaneous fires in 
storage, but a number of samples taken 
by the Bureau from exposed piles of 
this coal in which heating had occurred 
showed that 90 per cent of the suphur 
was still unoxidized. Experiments in 
the laboratory, passing air over coal at. 
120 degrees centigrade, have developed 
enough heat to ignite the coal and no 
change was found in the form of the 
sulphur. While not entirely conclusive, 
these results point to a very minor con- 
tribution, if any, on the part of sulphur 
to spontaneous heating in coal. 
Freshly mined coal and even fresh 
surfaces exposed by crushing lump coal 
exhibit a remarkable avidity for oxy- 
gen, but after a time become coated 
with oxidized material, ‘‘seasoned,’’ as 
it were, so that the action of the air 
becomes much less vigorous. It is 
found in practice that if coal which has 
been stored for six weeks or two 
months and has even become already 
somewhat heated, be rehandled and 
thoroughly cooled by the air, spon- 
taneous heating rarely begins again. A 
large power plant in New York crushes 
its coal to pass a four-inch screen im- 
mediately after unloading from barges, 
the fines and dust, fifty per cent or 
more, being left in the coal to be stored. 
This freshly crushed coal is elevated to 
iron hopper-shaped bunkers directly 
over the boilers and the air tempera- 
ture in these often reaches 100 degrees 
Fahrenheit. As the coal hangs on the 
sloping sides sometimes three or four 
months at a time, it seems hardly sur- 
prising that some of the bunkers are 
on fire practically all of the time. 
With full appreciation of the fact 
that any or all of the following recom- 
mendations may under certain condi- 
tions be found impracticable, they are 
offered as being advisable precautions 
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for satety in storing coal whenever 
their use does not involve an unreason- 
able expense. 

(1) Do not pile over 12 feet deep 
nor so that any point in the interior 
will be over 10 feet from an air-cooled 
surface. 

(2) If possible, store only lump. 

(3) Keep dust out as much as pos- 
sible; therefore reduce handling to a 
minimum. 

(4) Pile so that lump and fine are 
distributed as evenly as possible; not, 
as is often done, allowing lumps to roll 
down from a peak and form air pass- 
ages at the bottom. 

(5) Rehandle and sereen after two 
months. 

(6) Keep away external sources of 
heat even though moderate in degree. 

(7) Allow six weeks’ ‘‘seasoning’’ 
after mining before storing. 

(8) Avoid alternate wetting 
drying. 

(9) Avoid admission of air to inte- 
rior of pile through interstices around 
foreign objects such as timbers or ir- 
regular brick work; also through por- 
ous bottoms such as coarse cinders. 

(10) Do not try to ventilate by pipes 
as more harm is often done than good. 

—__—_—__»---e—___ 
Spontaneous Ignition of Coal. 

At a recent meeting of the Manches- 
ter-District Institution of Gas Engi- | 
neers, E. A. Harman said that one of 
the troubles connected with the storage 
of coal is its liability to take fire 
spontaneously or otherwise. There was 
great variety of opinion as to the cause 
of this heating. While it used to be 
suggested that the best method of pre- 
venting coal fires was to provide ample 
ventilation in the body of the coal and 
to keep it dry, recent investigation 
had proved this to be a fallacy. It was 
difficult, if not altogether impossible, 
in a large coal stack to properly ven- 
tilate it so that air circulated in suffi- 
cient quantity to carry away the heat 
generated by oxidation; and, therefore, 
if the heat was not removed, the admis- 
sion of hmited quantities of oxygen 
necessarily augmented the trouble. Al- 
though, as stated, at one time ventila- 
tion was freely advocated, in the au- 
thor’s opinion, it was disastrous. The 
tubes provided for ventilation or for 
taking temperatures formed an efficient 
primary air supply, with the result 
that when heating took place a large 
area might quickly be involved. The 
author had in his reeolleetion definite 


and 


Aà 
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cases of fires being stimulated by a 
ventilation system, though, even in 
this matter, differences of opinion ex- 
isted. When a coal stack was found 
to be heating, it was most undesirable 
to permit any disturbance by insert- 
ing rods to locate the body of the fire. 
Any undue heating of the coal soon 
made itself apparent. A rise in the 
temperature of the store was noticed, 
and the coal began to ‘‘steam,’’ which 
was especially apparent on frosty days. 
As the heating proceeded some of the 
coal was distilled, and a brown oily de- 
pésit would be noticed wherever the 
resulting vapors made their escape. 
When this state of things was noticed 
immediate action must be taken, or the 
coal would soon burst into violent com- 
hiistion. 

In a report to the New South Wales 
Government, in the year 1901, on the 
spontaneous ignition of coal in bulk, 
the Royal Commission appointed to in- 
quire into the cause of coal fires on 
board ships stated that the two condi- 
tions which brought about the spon- 
taneous combustion of coal were (1) 
a sufficient supply of oxygen, and (2) 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


a sufficient confinement of the heat de- 
veloped by oxidation. Also that the 
most favorable conditions for heating 
occur in heaps of moderately lumpy 
coal mixed with certain quantities of 
coal dust. The commission also found 
that coal stored in hot weather was 
more liable to combustion than that 
stored in cold weather, and that the 
danger increased with the thickness of 
the heap. 

In some experiments conducted to 
ascertain the effect of water, two sim- 
ilar cubical bins were filled with about 
245 tons of coal. Every precaution was 
taken to keep the coal in one of them 
dry, while that in the other was sat- 
urated with water. In the course of 
seventy-three days the temperature of 
the dry coal (at the center of the bin) 
had risen sufficiently to melt the sol- 
dered connections of the thermometer, 
while the wet coal showed no signs of 
heating after five months. They there- 
fore recommended that when the at- 
mospherie température rose to over 90 
degrees Fahrenheit, the coal to be 
stored should be well wetted. It had 
been found that so long as the coal was 
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not stacked to more than a certain 
height there was little danger of heat- 
ing; but immediately this critical 
height was exceeded trouble was ex- 
perienced. 

With ordinary coals this height 
was from 15 to 20 feet. Where coal 
was to be stored in the open, it was 
therefore undesirable to stack it to a 
height of more than about 16 feet. 
When, however, it was necessary, ow- 
ing to lack of ground space, to store 
coal to a much greater height than this, 
floors should be interposed, and ade- 
quate provision made for dealing with 
heated coal. 

Apart from the suggestion so often 
advanced that spontaneous combustion 
may be the cause of coal heating and 
firing, the author had an experience 
not long ago of a coal stack firing by 
reason of a small portion of it having 
been unwittingly placed over a steam- 
pipe track which was‘laid in a channel 
covered by huge flag-stones. The fact 
that the surface was warm undoubt- 
edly caused the fire to commence at 


that particular point —Mechanical En- 
gineer. 
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Service Pensions Adopted in Baltimore. 

The Consolidated Gas, Electric Light 
& Power Company, of Baltimore, Md., 
has made the following statement with 
reference to the pension plan adopted 
at a meeting of the board of directors, 
held December 6, 1911. 


At a meeting of the board of direct- 


_ors held a few months ago, upon the 


suggestion of President J. E. Aldred, 
a committee of the board was desig- 
nated to inquire into and formulate a 


system of pensions for the purpose of 


making provision for the employees of 
the company who, after long years of 
faithful service, had reached an age 
when they were unequal to the further 
performance of their duties. The plan 
which was adopted makes provision 
for the following employees: 

(1) Any employee who attains the 
age of sixty-five years after fifteen 
years of continuous service. 

(2) Any employee who after twenty 
years of continuous service, is by reas- 
on of permanent physical or mental 
disability, unable to follow his usual 
employment in the company’s service. 

(3) Any employee after ten years of 
continuous service who shall become 
incapable of continuing in service by 


reason of injuries received while at 
work in the employment of the com- 
pany. 

The detailed plan for the application 
of the pension principle to the classes 
above mentioned is such as to result in 
very liberal treatment of the company’s 
employees. It is provided that the en- 
tire cost of the pension system shall be 
borne by the company. The system 
ealls for no contributions 
employees themselves. 

Before adopting the plan outlined, 
a comprehensive survey was made of 
pension plans of public-service compa- 
nies in this country and Europe. En- 
deavor was made to provide a broad, 
liberal and equitable plan, one which 
gives substantial recognition to long 
and faithful service to the company and 
the publie. 

The company believes that by thus 
voluntarily establishing a system un- 
der which continued income will be as- 
sured to those who, after years of con- 
tinuous service, are, by age or infirm. 
itv, no longer fitted te verform their 
duty, will be accepted as an expres- 
sion of appreciation of faithful and ef- 
ficient service in the past and as an 
incentive for renewed effort to make 


from the 


the services rendered the public still 


more efficient and valuable. 


The system, the company hopes, will 
increase among its organization a feel- 
ing of permanency in their employment 
and an enlarged interest in the wel- 
fare of the company and the commu- 
nity which it serves, and a desire to 
remain in and devote their best efforts 
to the services rendered the public. 

The pension plan: goes into effect on 
January 1, 1912, and affects all of the 


company’s employees, numbering about 
1,600. 


eo 


Welfare Work of the Brooklyn Edison 
Company. 

The Edison Electric Illuminating 
Company of Brooklyn has published 4 
booklet containing an outline of the 
profit-sharing, service, annuity and m- 
vestment-fund plan of that company 
for its employes. This same outline 18 
placed in the first pay envelope of each 
new employe so that he may be fully 
informed of existing conditions when 
he takes up his new work. 

There are also lists of employees’ or- 
ganizations and other matter of inter- 


est to those for whom the booklet is 
intended. 
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Advertising for Industrial Business. 

The New Orleans Railway & Light 
Company is conducting an advertising 
campaign in northern cities urging 
manufacturers to locate in New Or- 
leans. In Chicago a quarter page ad- 
vertisement was run in the newspapers. 
The following was the text of one of 
the advertisements: 

‘‘Loeate your new manufacturing 
plant in New Orleans, the leading city 
of the great Southland. The large pack- 
ing houses of the country are invest- 
ing millions in plants preparing for 
world-wide business. 

‘Extend your business. Increase 
your profits by locating an electrically 
operated plant in New Orleans and se- 
cure your electric supply from us. Be 
ready to supply the rapidly developing 
surrounding territory. Be prepared to 
serve the extension of trade through 
the Panama Canal. 

‘We furnish reliable and econom- 
ical service to hotels, apartment houses, 
private residences and to industrial 
manufactories, which have saved first 
cost of installing plants by availing 
themselves of our reliable service.’’ 

) — eeo 
Central-Station Co-operation With Con- 
tractors Shown in N. E. L. A. 

| Policy. 

An editorial in the current issue of 
the Bulletin of the National Electric 
Light Association clearly shows the en- 
lightened attitude now prevailing be- 
tween the central-station industry and 
the contractor. 

‘*Recent changes in the constitution 
of the Association have recognized 
quite specifically the close ties existing 
between the central-station company 
and the contractor, and have made it 


easy for the latter to come into active | 


fellowship and membership with all its 
privileges and benefits shared in com- 
mon with those who are actually in 
central-station service and employ. Our 
industry is under infinite obligations to 
the contractor; upon his good work 
and efficiency must always depend the 
measure of success with which the pub- 
lic ean be supplied with electricity in 
its varied forms and applications. It 
is thus of the utmost concern.to all that 
the relations with this important ele- 
ment in the business should be friend- 
ly, cordial and harmonious. In days 
when the central station dealt with 
comparatively few customers, and, so 
to speak, met each of them personally 
before the service was installed or con- 


nected, the significant place of the con- 
tractor in the art was far from being 
understood. Now, when frequently 
every new house or building in a city 
takes electric service, and when, in 
some cities, there 1s a meter to every 
ten or even five of the population, con- 
ditions have changed radically in giv- 
ing the contractor his proper recogni- 
tion aS an extremely important factor 
in the art and its prosperity. The sug- 
gestion was recently made that the 
Bulletin could be useful in advancing 
this point of view, and it now does so 
with great pleasure, inviting the sug- 
gestions and co-operative effort of its 
readers in this policy of ‘getting to- 
gether.’ ” 

—____4--@—____ 
Educational Advertising Displays. 
The New York Telephone Review 

devotes considerable space to an arti- 
cle discussing methods by which adver- 
tising displays in windows, at fairs, ex- 
positions, ete., may he made more ef- 
fective. 

Window dressing has reached the 
point where it is now even being taught 
by many correspondence schools. 

To be effective any advertising must 
accomplish two things. First, it must 
attract the attention of the reader or 
beholder, and secondly, it must convince 
him that he needs the goods advertised. 
Newspapers are in a class by themselves; 
pamphlets and novelties are good means 
of securing additional publicity. When 
these ean be supplemented by actual 
displays of the goods themselves, how- 
ever, their value is greatly enhanced. 

As examples of this last method, it 
describes several successful telephone 
exhibits which not only displayed the 
apparatus used, but graphically illus- 
trated the various kinds of telephone 
service which the New York Telephone 
Company furnishes. 

— e 

Ft. Worth Company Secures City 
Pumping Contract. 

The Fort Worth (Tex.) Power and 
Light Company recently obtained a 
contract with the city of Fort Worth 
for furnishing electric power for the 
city’s new water-pumping plant and 
for all other of the municipal pumping 


stations. It is estimated that it will 


require about 1,500 horsepower to 
operate all the city’s wells, and that 
when all the wells are electrically 
equipped the gross earnings of the 
company will amount to $150,000 an- 
nually. 
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How the Rochester Company Uses 
Electric Signs. 


For some time the Rochester Rail- 
way & Light Company, Rochester, N. 
Y., has had in use four changeable 
electric signs to advertise its business. 
Two of these signs are located near 
the center of the city, one being along 
a railroad and one across the front of 
the company’s offices. The other two 


are in conspicuous locations, where - 
‘they attract considerable attention and 


interest. 

all are changeable, using skeleton let- 
ters upon angle-iron frames. On two 
of the signs four-foot letters are used, 
and with a stock of seventy-five letters 
the eompany is enabled to make six 
different slogans, as, for instance: 
“Use Electric Signs,” ‘‘Use Electric 
Trucks.” On the other two signs 
thirty-inch letters are used, and, hav- 
ing a stock of 100 letters, the company 
is enabled to make eight changes, such 
as ‘‘Use Electrice Power,’’ ‘‘Cook With 
Gas,” ete. 

These signs have meant a great deal 
to the company, according to L. W. 
Layman of the commercial department. 
Not only have they produced business 
for the various services which they ad- 
vertise, but they have also greatly 
stimulated interest in electric signs in 
Rochester. The company, also, often 
loans these signs to the city, Cham- 
ber of Commerce, or any movement for 
charity or the common good. By do- 
ing this not only is the company con- 
tributing its share to the success of 
any movement to which it is asked to 
give publicity, but at the same time 
public interest in these signs is intensi- 
fied. 

The success of these signs has been 
so marked that an additional sign 1s 
being built. This will be 30 by 50 feet, 
built on angle-iron frame, so spaced 
that letters of two fect, or multiples 
thereof, can be used. Around this sign 
will be a border of red and green 
lamps. either of which can be thrown 
on, or the border may be changed al- 
ternately every night or two. The cur- 
rent for this sign is alternating and 
transformers will be used so that 
twelve-volt Mazda lamps may be em- 
ployed. 

This new sign will also be rented 
to local merchants and manufacturers 
for periods not to exceed two months, 
thereby keeping it changeable and the 
publie interested in the changes which 
are made from time to time. 
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RATIONAL TELEPHONE RATES—II 


BY FRANK F. FOWLE. 


The question next arises as to what 
constitutes a unit of demand. Obvious- 
ly this is a local call; and it is impor- 
tant to observe that one call, issuing 
from one subscriber’s line, is a unit of 
fixed and indivisible nature. Then in 
order comes the question as to what 
comprises the maximum demand. Pro- 
ceeding from the general practice of 
taking one hour as the shortest division 


of time used in compiling exchange’ 


load curves or load data, it would be 
logical to assume that the maximum 
demand is the maximum number of 
calls per hour, from any given line. 
There are some difficulties, however, in 
such a plan. In the first place, an hour 
is rather a long period on which to 
base the maximum calling rate; that is, 
the average rate for one hour might 
be considerably less than the fifteen- 
minute rate, for example. Again, an 
even hour by clock time, such as 10 
a. m. to 11 a. m., might give results 
quite unlike some hour taken at ran- 
dom, such as 10:19 to 11:19 a. m. Fu- 
thermore there is no simple way to 
measure the maximum rate automatic- 
ally, but a large number of observa- 
tions must be taken periodically on 
lines of each class, by a process of su- 
pervision, 

It would be possible of course to de- 
termine, by very extensive observations, 
the maximum hourly calling rate for 
subscribers’ lines of each class, and dis- 
tribute the demand costs (class IT) on 
this basis. But it is a matter of some 
conjecture as to what degree of equity 
would thus be obtained. Jn the same 
way it would be possible to find the rate 
for a shorter period, but the question 
of how long a period to take is quite 
important. A long period obviously 
does not disclose the maximum rate 
which may exist during a very short 
period. If an operator handles 150 
measured-serviee calls per hour, during 
the load peak, each individual eall de- 
mands twenty-four seconds of her time, 
on the average. If the average dura- 
tion of a message, from eall to diseon- 


nect, 1s two minutes, an operator can 
dispose of five calls in a like interval; 
and if a subscriber made consecutive 
calls at the rate of thirty per hour, his 
demands would consume only one-fifth 
of the operator’s attention. But so 
high a calling rate would not ordinarily 
be maintained for more than a small 
fraction of an hour, except under rare 
circumstances. 

If the average duration of a message 
is two minutes, then it is apparent that 
at the end of any two-minute period all 
the connections which were up two 
minutes previously have since been 
taken down; this is not wholly true, in 
a strict sense, because some messages 
will cease in less than two minutes and 
some will continue longer. But it serves 
to illustrate the shifting character of 
the demand and how rapidly it arises 
and disappears. It is impossible to 
conceive the demand from any individ- 
ual line as being continuous, except 
possibly on the trunking system. Asa 
whole, however, the demand is inter- 
mittent and diversity of individual de- 
mands is present in a very great de- 
gree. The last fact is well illustrated 
by the very low probability that out of 
any ten subscribers, who make one call 
each in a common period of five min- 


utes, several or all will call simulta- 
neously ; 


great that any 


two will eall simul- 
taneously, 


It is fairly obvious that the briefer 
the period selected in which to find the 


maximum calling rate or demand, the 


nearer will the average maximum ap- 
proach the instantaneous maximum. 
Equally obvious is the fact that the in- 


stantaneous maximum is one call per 
line. 


costs (class I1) would be distributed 
in proportion to the number of lines in 
service for 


originating or 
calls. 


outgoing 
A line used exelusively for in- 
ward business would make no direct 
demand and hence would bear only a 


flat rental. Provisionally, at least, 


there are several arguments in favor 
of adopting one call per line as the 
maximum demand, not least of which 
is the extreme simplicity. Quite evi- 
dently one call per line is the lowest 


in fact, the probability is not 


On the latter basis the demand - 
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maximum that can exist in any case, 
and at the same time is the greatest 
instantaneous maximum. The most 
equitable demand basis cannot be tinal- 
ly settled until it is determined exactly 
what average maximum fixes the size 
and capacity of the common portion 
(class Il) of the plant. 

In this connection it is more than 
likely that a consideration of the mat- 
ter on a readiness-to-serve basis would 
lead to a distribution of the class II 
costs on a basis of the number of lines, 
coinciding with the call-per-line demand 
theory. While the two methods might 
lead to common results up to this point, 
there are fundamental differences be- 
yond, in the manner of working out 
the rate schedules. 

Accepting the call-per-line demand 
basis, for purposes of illustration at 
least, the matter of selecting suitable 
plant and service units has been cov- 
ered generally and the matter of rate 
schedules is in order. Specific figures 
have been adopted in what follows: 
they are not submitted as legitimate or 
equitable rates, but for the purpose of 
illustration solely, although an effort 
has been made to have them consistent 
and within reasonable limits. Let it he 
assumed that the foregoing analysis, in 


a specific instance, reveals unit costs as 
follows: 


TABLE I—UNIT SERVICE COSTS. 


ss hag Annual station rental.........-- $6.00- 
Class l- ani line rental... ... cece eee 12.40 
Class 1f—-Annual demand charge........+-- 15.00 
Class IlI—Trafħe charge, per message..... 0.44 


These unit costs would theoretically 
provide an annual revenue of $31.40 per 
station, assuming an average of 2.5 sta- 
tions per line and 1,460 messages per 
annum, or four per day. The class | 
costs comprise the minimum charge for 
service and might be given any one of 
a variety of names, such as minimum 
bill, readiness-to-serve charge, or line 
and station rental. This portion of the 
cost of service is fixed, and independent 
of the amount of traffic to and from 
the station; it might be termed the flat 
portion of the rate. The actual charge 


for several classes of service would be 
as follows: 
TABLE I—ANNUAL LINE AND STATION 


RENTALS. Per ie 

Direct Hie... ice ecdawes ses cakes eer ees 120 

Two-party Nne oc. cece eee een eee en eee ens g 00: 
Four-party line oo... ee eee eee eee eee! 
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These rates would cover the privilege 
of central-office connection without any 
originating or outgoing calls, but un- 
limited incoming calls. In this way the 
minimum rate for service, of any class, 
is brought down to its lowest profitable 
amount, because the traffic expense is 
eliminated. Hence this plan will result 
in lower minimum rates than can pos- 
sibly be obtained with measured serv- 
ice as now generally applied; in the 
latter a minimum number of outgoing 
messages 1s almost invariably included 
in the base or minimum rate. For ex- 
ample, a measured rate has been stated 
thus: direct line, business telephone, 
$60 per annum, including 1,200 outgo- 
Ing messages; additional messages at 
three cents each for the next 2,400 and 
at two cents each for all in excess 
thereof. Obviously the $60 rate could 
be made less if no outgoing messages 
were included. For this reason it is 
believed that the proposed system will 
stimulate telephone development in a 
greater degree than has yet been pos- 
sible. 

The combination of class II and élass 
III costs to form a sliding scale of mes- 
sage charges is quite simple. The man- 
ner in which this would be worked out, 
employing the unit costs in table I, is 
shown in the next table, for the specific 
case of direct-line service. 


TABLE WI—UNIT MESSAGE RATES FOR 


DIRECT OR SINGLE LINES. 


Message Charges. 
Demand Traffic 


Messages Portion— Portion— Rate per 
per annum. Class II. Class III. Total. message. 

300 $15 33 $18 $0.0600 

600 15 6 21 £0350 

900 15 9 24 0267 
1,200 15 12 yar 0225 
1,500 15 15 30 0200 
1,800 15 18 33 .0183 
2,100 15 21 36 0171 
2,400 15 24 39 0162 
3,000 15 30 45 .0150 
3,600 15 36 51 .0142 
4,200 15 42 Di .0136 
4,500 15 45 63 .0131 
Pon 15 60 75 N15 
7,200 15 72 S7 .0121 
8,400 15 S4 99 .0118 
9,600 15 96 111 .0116 


This table shows clearly how the av- 
erage message eharge decreases as the 
use or volume of outgoing traffie in- 
creases, from approximately one eall 
per day up to thirty per day. The av- 
erage rate per message drops corre- 
spondingly from six cents to about one 
and one-sixth cents. 

So far as party lines are concerned, it 
may be observed that as between such 
a line and a direct line, on whieh the 
number of originating calls per day are 
the same, there is no difference in the 
demands on the plant. It seems to fol- 
low from this that party-line stations 
should hear only their respective shares 


of the Gemard charge per Hne. Follow- 
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ing up this principle, it develops that 
as a whole party-line subscribers would 
pay a lower message rate than direct- 
line subscribers. But party lines are 
intended for subscribers whose needs 
are limited and furthermore it is desir- 
able that in some way a party-line sub- 
scriber would find it to his advantage 
to take a direct line when his needs 
correspond. There is nothing unreason- 
able in this, because a subscriber who 
uses a party line to excess interferes 
with and greatly impairs the service 
of others. Hence it is questionable 
whether the message charge should be 
graded for party lines; clearly it should 
not be graded to the extent shown in 
table III. And since party-line use is, 
or ought to be, limited, there may be 
no difficulty in working out a descend- 
ing scale of message charges, of which 
only the high portion would apply to 
party lines, while the schedule as a 
whole would apply to direct lines. This 
principle goes further, of course, and 
applies equally to a subscriber who has 
one direct line, but needs two, or more; 
that is, there is a reasonable limit to 
the use of single lines consistent with 
good service. 

Lack of space forbids a more elabo- 
rate discussion of these features and 
permits only of the presentation of the 
general principles underlying the pro- 
posed method of cost analysis and rate 
making. The system of charging just 
outlined is a combination, in fact, of 
flat and measured-rate principles as 
now used. Its advantages are believed 
to be two-fold: first, it approaches more 
nearly to absolute equity and fairness 
than either the flat-rate or the meas- 
ured-serviee principle; and, second, it 
provides lower minimum charges for 
service of each class than either of the 
rate systems just mentioned. These ad- 
vantages, if sustained by actual trial 
and comparison, should go far toward 
making telephone service even more 
useful than it is at present and should 
bring it within the reach of many small 
users who have not yet found them- 
selves able to afford it. 

In closing it is proper to state that 
the proposals advanced have been 
greatly condensed in order to bring 
them within the scope of this treatment 
and many refinements have necessarily 
been omitted. The best answer to ar- 
guments that flat or measured rates are 
more eqiutable, or fairer, is contained 
in the principles of analysis as pre- 


sented. The application of these well 
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known principles in public-service rate 
making to the case of a telephone sys- 
tem needs no apology or defense, 
though it may present many new ideas 
to telephone men who have accepted 
the existing telephone rate practices as 
the last word on the subject. The 
search for a rate system at once equl- 
table and rational seems to point to an 
abandonment of both the existing sys- 
tems, in part, and a combination of 
their elements in accord with broadly 
accepted theories of cost analysis. 
—__-—o---@______-— 


A Wireless-Operated Boat. 


There was recently exhibited on the 
Danube at Vienna, Austria, a boat 
which is controlled by wireless energy 
from the bank, without any person be- 
ing on board. This boat is described 
as being constructed on the system of 
Wirth, Beck & Knauss, of Nuremberg, 
Germany. It has attracted many spec- 
tators—millitary, scientific, and the sim- 
ply curious—who pay a small sum for 
admission to the immediate vicinity of 
the operator on the bank. The boat 
carries a storage battery which fur- 
nishes its motive power, the ‘‘system’’ 
or invention consisting in the adapta- 
tion of wireless electric waves of differ- 
ent lengths to the control of the motive 
power, steering gear, and other mech- 
anism. This system, it is also claimed, 
will prevent disturbance by electric 
waves elsewhere generated within the 
same sphere of influence. 

At a recent exhibition the boat was 
manifestly operated without other con- 
trol than that exercised by the manipu- 
lator of the wireless-mechanism on the 
bank. It moved forward and back, 
turned right and left, described figures, 
was guided to definite points, rang 
bells, exhibited flags and lights, fired 
guns, ete., giving proof of effective 
control. The mechanism is, however, 
far from perfect; the speed is not 
great, the responses to the operator’s 
will are hesitating and inexact, and the 
range is limited to about a hundred 
vards. 


English Authorities Trying Automatic 
Telephones. 

The British Post Office authorities, 
who are about to take over all the tele- 
Phones in the United Kingdom, have 
recently made a number of demonstra- 
tion tests of automatie telephone equip- 
ment, with the possibilities of which 
they were mueh impressed. 


{ 
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RELATIVE ADVANTAGES OF 
GROUP AND INDIVIDUAL DRIVE 


AND THE COST OF INDUSTRIAL 
ELECTRIC POWER.’ 


BY ©. W. DRAKE, 


Motor drive is not as some people are 
inclined to believe, a panacea for all 
industrial ailments, although there are 
but few plants in which motor drive 
properly applied will not improve con- 
ditions. Hence it may ordinarily be 
assumed that motors are to be installed, 
and the questions to be settled are: 
What type of drive to use, and whether 
to generate the power or to purchase it 
from a central station. It is not the 
purpose of this article to attempt to 
show how to lay out an electrical equip- 
ment for any special industry, but 
rather to call attention to some of the 
more important factors bearing on the 
type of drive to be used, and the power 
supply. 

Motor drives are installed because 
they produce a greater profit in the in- 
dustry, and not because they are the 
ruling fad. Increased profit may re- 
sult from increased quantity, improved 
quality, reduced power consumption or 
a combination of these conditions. Con- 
sequently, before any action towards 
the installation of motors is taken, fig- 
ures should be available showing what 
may be expected in the line of first 
cost, power consumption, maintenance, 
and improved manufacturing condi- 
tions from several systems of drives. 

There are two general systems of 
drive; namely, group and individual, 
and the choice between these two for 
various applications is often a ques- 
tion of dispute. The power cost in 
most industries is less than five per 
cent of the total manufacturing costs, 
sy that a slight inerease in production 
will quickly offset a large saving in 
power and consequently the item of 
prime importance in laying out motor 
drives is production, and after all items 
bearing on it are taken care of, the 
question of power cost and type of drive 


resented before the Engineers’ So- 
ote or Western Pennsylvania. 


may be considered. Each installation 
is a separate problem in which there 
are many factors and the degree in 
which one:or more of these various fac- 
tors predominate, determine the type 
of drive to be used. 

Outside of factors bearing directly 
on production, other points to consider 


when comparing group and individual 
drive are: 


(1.) Investment. 
(2.) Rate for power. 


(3.) Machine load and time factor. 
(4.) Shafting friction. 
(5.) Maintenance. 


TTT 
peat eri 
CCl 
CCC 


N 


Machine Hours per day 


$200 


Annual Cost «Fiaed Charge + Friction Losses at 4° per Kuh 


FIG. 1—RELATIVE ANNUAL COSTS. 


Investment is one of the principal 
factors that prevent the installation of 
individual drives, since this figure can 
be quite accurately determined while 
the saving in energy is more or less ap- 
proximate and problematical. 

With individual motor drive the to- 
tal horsepower rating of the motors in- 
stalled in a plant will be considerably 
greater than with group drive, but the 
maximum power demand of the plant 
is approximately the same in either 
case. Some power contracts with cen- 
tral stations are based on the horse- 
power connected, or on the maximum 
demand considered as a certain per- 
centage of the connected load. It is 
easily seen that a rate basis as above 
would tend to prevent the installation 
of individual drives since a group drive 
would obtain a lower basic rate, al- 
though the high efficieney of the indi- 
vidual drive would tend to reduce the 
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actual power consumed. A more log- 
ical basis of charging for power would 
be on the actual maximum power de- 
mand which is either estimated or ob- 
tained by test, together with the ac- 
tual energy consumed. On this basis 
the individual drive by reason of its 
lower transmission losses will show a 
lower power cost than the group drive. 

In group drive there are two dis- 


= tinct loads, the variable load of the 


machines and the friction of the shaft- 
ing and belting. The lower the ma- 
chine load-factor, the greater becomes 
the percentage of the friction load and 
the more inefficient the transmission. 

In order to show more clearly the 
relative advantages of individual and 
group drives, an example has been 
made of an existing planing mill. At 
present a twenty-horsepower 840-rev- 
olution-per-minute squirrel-cage induc- 
tion motor is installed driving eleven 
machines by means of a sixty-foot shaft 
(eight hangers) and six two-hanger 
countershafts, The cost of the twenty- 
horsepower motor for group drive is 
assumed as $297, and cost of the shaft- 
ing and hangers, in place, as $210. 

If, on the other hand, the eleven ma- 
chines were operated by individual mo- 
tors, the following table shows the 
size and speed that would be recom- 
mended for each machine. 


Motor 


Machine ILP. L 
30-in. single surfacer.........++.+- tly va 
S-in. four-side moulder....... ...-- ity a 
16-in, hand-feed rip saw........--- n5 n 
“O-In, swing cut-off saw... , a 
Single spindle shaper ......-...+- 3 et 
Wain, jojnter - cc asecs Grad aae erin 3 aes 
Tenoner (65505 8swa takaa aS oer aN ie 
NEGPUI SOE <a aeae ATRIO FAR PE ONERE o 
Jig BOW! orice terine et a PETAR lo 1M 
DI aetra E ENADE ene ee nes te he 
Double emery wheel... sucses ta Lg 


a 


The cost of the eleven motors for in- 
dividual drive is approximately $843.10. 
The fixed charge has been figured as 
fifteen per cent, whieh for this class 
of service should cover depreciation. 
interest, taxes and insurance. 

It is assumed that with individual 
drive when the machines are not run- 
ning the motors are shut down, while 
with group drive the belts are on loose 
pulleys. The proper motor losses have 
been added in each case. The friction 
loss in each bearing is figured as 10 
watts and an idler pulley is consid: 
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ered as a bearing. The actual load on 
the machines has been assumed the 
same with both drives and consequently 
is neglected. For the plant in question 
the fixed and operating charges are 
lower for the individual drive, regard- 
less of the machine hours per day, al- 
though for long hours of service the 
difference between the two drives be- 
comes less. Practically all of the ad- 
vantages from a production standpoint 
are with the individual drive so that 
there is very little excuse for using 
group drive in this case. 

If all the machines worked six hours 
per day, or had a time-factor of sixty 
per cent, for all rates of one cent and 
above the advantage is in favor of the 
individual drive. For long hour service 
and very low rates the group drive 
has a lower total cost. 

There is no sound reason for using 
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mentioned. It should be always borne 
in mind that the question of production 
predominates but that the actual power 
saving in individual drive by eliminat- 
ing shafting and belts is sufficient to 
pay much more than the fixed charges 
on the increased investment. 

THE COST OF POWER. 

This subject has been so thoroughly 
discussed and explained in recent peri- 
odicals (Cost of Industrial Power by 
Aldis E. Hibner and Comments on 
Fixed Costs in Industrial Power Plants 
by John C. Parker, Trans. A. I. E. E. 
March, 1911; Notes on Factory Power 
Costs by H. H. Holding, Electrie Jour- 
nal, June, 1911), that there is little new 
to add to the subject but at the same 
time it is of sufficient importance to 
warrant a review at this time. For the 
power supply for any industrial plant 
there are two possible sources; a pri- 


| 


Relative Annual Sevings in Dollars 
in plant having '-20 hp. Motor or 
ll Motors, 355 hp. total 


300 400 


0 
Drive 


FIG. 2—RELATIVE ANNUAL SAVINGS. 


group drive throughout in planing 
mills, and the example taken is en- 
tirely. characteristic of this class of 
plants. The plant with group drive 
has a total of seventy-two feet of shaft- 
ing, twenty hangers, eleven idlers and 
eighteen belts, while with individual 
drive there would be at the most eleven 
belts and no overhead hangers or belts. 
To any one familiar with shop main- 
tenance it is not difficult to see on 
Which side of the book the balance for 
maintenance will be. 

Although a concrete example was 
taken in order to obtain definite figures 
for the curves the same reasoning 
might be applied to plants of any size 
or in any industry. In large plants 
both individual and group drives are 
often used, the choice depending on 
the nature of the work done in the ma- 
chines, the number of hours use per 
day and other factors as previously 


vate plant or a central station. In 
most cases there is no question regard- 
ing the reliability of the central-station 
power and the only factor tending to 
retard its use is the rate. Owners of 
private plants often declare that they 
can make power much cheaper than 
they ean buy it from a central station. 
The reason for this statement is in most 
eases that the owner of the isolated 
plant really does not know what his 
power costs him. The central station 
exists solely to manufacture and dis- 
tribute power and has an organization 
especially trained for that work. The 
owner of the isolated plant is in busi- 
ness to manufacture some commodity 
and the manufacture of power is en- 
tirely outside of his regular business. 
Ilis time could be spent to much bet- 
ter advantage in the business for which 
he is specially trained and which is 


producing dividends for him, Why 
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should he manufacture electric power 
any more than manufacture his own 
gas, or pump his water when all are 
available and delivered at his door, 
with service which is both reliable and 
economical? 

The cost of power may be readily 
divided into two parts, one covering 
the fixed charges and the other the var- 
lable or operating expense. Many peo- 
ple are accustomed to consider the fixed 
charges as negligible or if they do con- 
sider them, to omit many of the im- 
portant items. The private plant must 
be of sufficient capacity to supply the 
maximum demand, and the load-factor, 
or ratio of the average to the maxi- 
mum demand, varies from five per cent 
in some planing mills to nearly 100 per 
cent in electrolytic work. Hence in 
most plants the generating equipment 
is working at a fractional load most 
of the time. 

Looking further into the investment 
we find that the first cost of the plant 
should cover the cost of the land, build- 
ings, prime movers and generators, 
boilers or gas producers, and auxili- 
aries such as pumps, piping, switch- 
board, cables, ete. The yearly charges 
against the investment are made up of 


depreciation, interest, taxes, insurance, 


rental value of ground, ete. 

Large central stations with most im- 
proved machinery may be installed for 
#60 per kilowatt but for small indus- 
trial plants say of 100-kilowatt capacity 
the investment may reach $150 per kil- 
owatt. Let us consider for example 
a 100-kilowatt steam-engine plant hav- 
ing an investment of $125 per kilowatt 
and a yearly charge of 17 per cent or 
$21.25 per kilowatt. This charge is 
made up of depreciation 8 per cent, in- 
terest 6 per cent, taxes, insurance, ete., 
3 per cent. Some people are inelined 
to allow even greater than 6 per cent 
interest since the power plant is part 
of the factory and money invested there 
is expected to produce better than 6 
per cent. 

On the basis of 300 twenty-four hour 
days per year of full-load operation, the 
investment charge is 0.295 cents per 
kilowatt-hour. For ten hours of full- 
load operation the cost per kilowatt- 
hour due to investment is 0.708 cents. 
As previously stated very few plants 
operate at 100-per-cent load-factor so 
the above charge must be corrected for 
the existing load-factor. 

In Fig. 4 the effect of plant load- 
factor on the investment charge is 
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shown and is based on full-load opera- 
tion for ten hours per day. Since only 
one generating unit is considered in the 
present case the variation in load must 
be taken care of entirely by the gov- 
ernor so the coal consumption is shown 
as increasing with decreasing load-fac- 
tor. A full-load efficiency of eight 
pounds of coal per kilowatt-hour is as- 
sumed and a rate of $1.50 per ton for 
coal, which is a fair average for Pitts- 
burgh and vicinity. Another fuel 
curve based on coal at $3.00 per ton is 
also given together with a total cost 
curve under these conditions. From the 
two total cost curves it is seen that at 
60-per-cent load-factor a reduction of 
50 per cent in the price of coal reduces 


Investment Charges for 100 KW. 
Steam Engine Plant besed on 
S 125 per KW. and 300 working 


days per year. 


Hours per day use of full Capacity 


FIG. 3 —INVESTMENT CHARGES, 


the total cost of power about 21 per 
cent. 

It has been considered that an engi- 
neer with a salary of $75 per month 
could operate the plant and that the 
incidentals as oi], water, waste, ete.. 
would average $20 per month. 

On the above basis the four curves 
for fuel, investment, labor and inciden- 
tals have been plotted and total power 
cost is the summation of the four. With 
a load-factor of 100 per cent for ten 
hours the power cost (coal $1.50 per 
ton) is about 1.7 cents per kilowatt- 
hour, while for a 60-per-cent load-fae- 
tor it is 2.6 cents per kilowatt-hour. 
Even in the above discussion many 
items have been omitted such as super- 
intendence or the time that the $5,000 
manager applies to power-house prob- 
lems. The time and production lost due 
to breakdowns or late starts should also 
be charged but these are items that 
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have to be obtained in each individual 
case. 

From the above consideration the ef- 
fect of decreased hours of full-load ser- 
vice together with the effect of load- 
factor on the cost of power are clearly 
shown so it should be fairly clear that 
the central station which operates 
twenty-four hours per day can produce 
power cheaper than a private plant op- 
erating ten hours per day. The ques- 
tion of load-factor affects the central 
station in just the same manner as pri- 
vate plants and in order to increase 
their load-factor central stations make 
very low rates for off-peak loads. This 
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direct current constant and increasing 
the alternating current step by step the 
amount of ozone rose steadily. The 
maximum output was obtained at about 
six amperes, alternating current, for all 
values of direct current between 0.25 
and 1.00 amperes. An increase in fre- 
quency was accompanied by an increase 


in the ozone output.—Zeitschrift für 
Elecktrochemie. 


ee 
Electric Energy for Christiania. 
A special committee appointed to 
consider the question of supplying 
Christiania with electricity has recently 
issued its report, and recommends the 


Power Casts for 100 K.W. 
Steom Engine Plant 
300-10 hour days per year 
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FIG. 4—POWER COST FOR 100-KILOWATT STEAM-ENGINE PLANT. 


load can be carried without additional 
equipment and investment charges so 
it is to the advantage of the consumer 
to avail himself of the low power rates 
during these times and by so doing 
still further raise the loọoad-factor on the 


central station and reduce the cost oť 
power to all. 


Electrolytic Production of Ozone. 

The electrolytic production of ozone 
was recently investigated by E. H. 
Archibald and H. von Wartenberg. Di- 
lute solutions of sulphuric acid were 
electrolyzed with direct current and 
with alternating current superimposed. 
Owing to the depolarizing effeet of the 
alternating current, the output of ozone 
was greatly increased over that ob- 
tained with direct current alone. In 
some cases the increase was three hun- 
dred fold. Platinum electrodes were 
used. By keeping the intensity of the 


exploitation of the waterfalls belong- 
ing to the town, and the acceptance ol 
an offer from the Vamma Power Com- 
pany to supply, at a price agreed upon, 
25,000 horsepower. The power-trans- 
mission installations proposed are to 
have a capacity of 56,000 horsepower, 
and at the expiration of the contract 
time they will pass into the possession 
of the town. The contract will expire 
in the year 1948. 

It is estimated that the town’s water- 
falls in the River Glommen will vield 
28,000 horsepower. 

j —_——_—_ oe 

Production of Slate. | 

The value of the slate produced M 
the United States in 1910, according t° 
the U. S. Geological Survey, was 
$6,236,759, an increase of $795,341 over 
1909, Ten states contributed to the 
output, Pennsylvania and Vermont be- 
ing the heaviest producers. 
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FINANCIAL REPORTS OF ELEQ. 
TRICAL COMPANIES. 


RUTLAND RAILWAY, LIGHT & POWER. 


The Rutland Railway, Light & Power 
Company reports for the year ended 
November 30, 1911, compared as fol- 
lows: 


1911 1910 
Gross earnings .............. $314,581 $274,874 
Operating expenses ........_. 163,433 144,396 
Net earnings ............_. 151,147 130,477 
Interest and taxes............ 91,413 85,701 
SUPDIUS Ging eG.ts aoa oye 59,733 44,776 


DETROIT UNITED RAILWAY, 

The report of the Detroit United 
Railway for the month of October and 
ten months ended October 31, 1911, 
compares as follows: 


1911 1910 
October gross .............. $884,243 $809,455 
Operating expenses ........ 578,662 523,058 
October net wo... ee ee eee 205,581 286,397 
Other income .............. 13,653 12,449 
Total income ............. 319.234 298.846 
Charges and taxes......... 177.43 178,429 
October surplus ......... 141,796 120,41% 
Ten months gross.......... 8,511,734 1,837,434 
Operating expenses ........ 5,465,905 5,008,483 
Ten months net.......... 3,045,829 2,828,950 
Other income .............. 144,466 125,656 
Total income ............. 3,190,295 2,954,606 
Charges and taxes.......... 1,766,127 1,689,549 
Ten months surplus...... 1,424,167 1,265,057 


NEW YORK STATE RAILWAYS, 


The report of New York State Rail- 
ways Company for the quarter ended 
September 30, 1911, compares as fol- 


lows: 


1911 1910 
Total operating revenue. ... $1,028,835 $947,264 


Total operating expense... 629,383 559, 488 
Net operating revenue.... 399,451 387.776 
Taxes accrued ............. 64,023 60,043 
Operating income ........ 335,428 327.732 
Non-operating income...... 238,705 121,422 
Gross income ............. 574,133 449,154 
Total deductions from gross 
INCOME aie cooks bok oe ck. 150,749 144,880 
Net corporation incon 2... 423,384 304,274 


UNITED TRACTION (ALBANY), 


The report of the United Traction 
Company (Albany-Troy) to the United 
States Publie Service Commission for 
the quarter ended September 30, 1911, 
compares as follows: 


1911 1919 
Operating revenue .......... $616,546 $572,715 
perating expense .......... 373,570 344,246 
Net operating revenue... .. 242,976 228,468 
Taxes accrued ............... 36,000 33,000 
Operating income Y 206,976 195,463 
ther income a. IUIN 53,342 50,12 
Total income O UII 260,319 245,589 
Cha ORES o e ein 8 ale ne ver werncy 104.849 98,985 
S r e N aus cies cals 155,470 146,603 


LAKE SHORE ELECTRIC. 

The report of the Lake Shore Elec- 
trie Railway system for the month of 
October and ten months ended October 
31, 1911, compares as follows: 


1911 1910 
October gross ..........,..... $ 197.620 $105,075 
Expenses and taxes......... 58,876 55,940 
October net L 0777707) 48,744 49,134 
Chärges os ede heaacwce. ll. 34,62 34,669 
October surplus ..... 077777" 14,119 14,465 
Ten months BlOSS bode eee 1,969,857 1,018,739 
Expenses and taxes......... 565,105 529,101 
Ten months net... IUU 504,753 489,638 
Charges nus tein ccceecce 347,025 347,678 


Ten months Surplus........ 157,727 141,961 


MANHATTAN SURFACE RAILWAYS. 
The operating statistics of the Man- 
hattan Street Surface Railways for the 
year ended June 30 compare as fol- 
lows: 


1910 1909 

Passenger car miles...... 55,425,835 55,255,497 
Revenue car miles...) 55,426,013 55,257,284 
Transfers (free) ........ 139,011,581 139,607,266 
Revenue passengers ...._ *375.888, 469 362,077,668 
Amount fares ........... $18,677,788 $17,997,252 
Revenue from transpor- 

tation 2 Sauhecie omehe 18,678,033 17,999,309 
tOperating expenses `} 8,876,933 9,228,231 


Total operating expenses. 12,840,596 13,326,858 


Structure 6s idae dade nk 2,369,397 1,813,015 
Maintenance equipment.. 1,594,265 . 2,285,611 
+Operating power ....... 1,130,701 1,188,413 
Operation of cars...” 5,390,073 5,213,125 
Gencral expenses ........ 2,446,158 2,826,692 


*Keports show ‘passengers carried, including 
oe of an aggregate number of 571,838, - 
12. 

tOperation of power plant, less power sold. 
“Excluding maintenance. 


HUDSON VALLEY RAILWAY COMPANY, 


The report of the Hudson Valley 
Railway Company to the United States 
Publie Service Commission, Second 
District, for the quarter ended Septem- 
ber 30, 1911, compares as follows: 

1911 1910 


Total operating revenue...... $210,068 $231,050 
Total operating expense..... 115,256 137,445 
Net operating revenue..... 94,812 93,605 
Taxes accrued .............., 6,750 6,055 
Operating income .......__! 88,062 87,549 
Owe rincome ..........00/007° 1,144 968 
Total income ............., 89,207 88,518 
Charges, ete. ........ 0.0... a 65,010 61.453 
SUCPIUS Sa enoh 4s an cee oes 24,196 27,065 
—_—_—-_-~---p—______ 


Western Electric Stockholders May Get 
Extra Dividend. 


With but one month still to be heard 
from in 1911, the gross sales of the 
Western Electric Company promise to 
total between $66,000,000 and $67,000,- 
000 this year. Last year gross `sales 
totaled $61,000,000 and $46,000,000 in 
the preceding year. In 1908 the total 
was $32,000,000, in 1907 $53,000,000, 
and 1906 holds the high record with 
$69,000,000. 

Indications of early 1911 promised a 
record year, but the Western Electric 
has shared with others the industrial 
slump, though not to such a marked 
extent. The eleven months so far re- 
ported are about three per cent ahead 
of the corresponding eleven months in 
1910. 

November shows a falling off of 
about three per cent, as compared with 
November, 1910, practically the whole 
decrease coming from the Middle West 
section of the country. Last month the 
five per cent decrease, in comparison 
with October, 1910, came from the 
Eastern section, and the November re- 
turns indicate that the area of indus- 
trial depression is moving westward. 
The company’s business further West 
and on the Pacifice slope is still ahead 
of last year’s. 


+ 
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AMONG THE CONTRACTORS 


AND SUPPLY MEN 


ARTHUR REYNOLDS of Freeport, 
Maine, has purchased the electrical 
business of Fred Brown in Waterville. 


THE JAMES RILEY ELECTRIC 
COMPANY has recently moved from 
No. 8 Ellicott Street to No. 350 Wash- 
ington Street, Buffalo, N. Y. 


THE DUBOIS CONSTRUCTION 
COMPANY, St. Joseph, Mo., was 
awarded the contract for installing 
10.000 lineal feet of cable to supply 
current for seventeen additional blocks 
oï street lights. 


WILLIAM A. MULLENS ELEC. 
TRIC COMPANY, Tacoma, Wash., has 
been awarded the contract for install- 
ing electric-lighting fixtures in the Vet- 
erans’ Home, Port Orchard. The price 
bid was $907.92. 


J. E. WILSON is the present name 
of the contracting firm at Los Angeles, 
Cal., formerly known as the C. O. D. 
Electrice Works. Mr. Wilson, who or- 
ganized this company, went to Cali- 
fornia from the east some years ago. 

THE FOULKES ELECTRICAL COM- 
PANY, Los Angeles, Cal., has been 
awarded a contract for electrical 
work, including conduits, wiring, etc., 
in the new Van Nuys office building at 
Seventh and Spring Streets, of that 
city, at a cost of $20,350. Morgan, 
Walls & Morgan, of Los Angeles, are 
the architects. 


THE HOWELL ELECTRICAL EN. 
GINEERING COMPANY, of which H. 
H. Howell is president and manager, is 
now the firm name of the company 
doing a general electrical contracting 
business at No. 74 East Genesee Street, 
Buffalo, N. Y. The company was for- 
merly known as the Hancock-Howell 
Electrical Engineering Company. 

— e 


Plans for Financing Allis-Chalmers 
Company. 

Plans for the reorganization of the 
Allis-Chalmers Company were dis- 
cussed at a recent meeting, whereby 
it is proposed to put the company on a 
more substantial basis financially and 
physically. 

The company has a capitalization of 
$50,000,000, of which $19,820,000 is 
common and $16,050,000 preferred, and 
$11.148,000 first mortgage bonds are 
outstanding. 
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ages. The armature resistance provided 
is designed for a speed reduction of 
fifty per cent below normal, and the 
speed increase due to the insertion of 
field resistance is from twenty-five to 
thirty per cent above normal. 

l —_—_o-o—_—-_— 

Buffalo, Rochester & Pittsburgh Rail- 
road to Use Telephones for Train 
Dispatching. 

The Buffalo, Rochester & Pittsburgh 
Railroad has placed an order with the 
Western Electric Company for equip- 
ment to be used in connection with the 
introduction of train dispatching by 
telephone on a part of its system. Two 
separate train-wire circuits will be in- 
stalled. One will extend from Roches- 
ter to East Salamanca, N. Y., a dis- 
tance of approximately 110 miles, with 
the dispatcher at Rochester, and the 
other from Buffalo, N. Y., to East Sal- 
amanca, a distance of approximately 
65 miles, with the dispatcher at the lat- 
ter place. Provision will be made for 
establishing through connections be- 
tween Buffalo and Rochester. 

The apparatus ordered will provide 
equipment in all for fifty-five selector 
stations, and for the dispatchers’ offi- 
ees. Test panels are provided at way 
stations to permit of the use of the tele- 
graph instead of the telephone wires, 
as desired. Apparatus is also to be 
supplied to enable various officials to 
listen in on the circuits and supervise 
the service. 

A special feature is to be provided 
for about twenty way stations. This 
consists of a box, to be placed outside 
of each of these station buildings, con- 
taining equipment which will enable a 
train crew to get in touch with the dis- 
patcher when the way station is closed 
at night. Connection is made to the 
line through the regular station wiring 
by means of a door switch and every 
train on each division will carry a por- 
table telephone set which need merely 
be connected to the box equipment 
in order to communicate with the dis- 
patcher. 

a a 
Large Induction-Motor Order. 

The General Electrice Company, 
Schenectady, N. Y., has received an or- 
der from Nordyke & Marmon Company 
of Indianapolis, Ind., for eighty-two in- 
duction motors. 

j — eoe 
Oil Production in Tllinois. 

Illinois produced in 1910, 33,143,632 

harrels of oil, valued at $19,669,383. 
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Electro-Pneumatic Line Switch. 

Power-operated switches for main 
circuits on electric railway cars insure 
effective and reliable control. Wear and 
tear on drum controllers may be great- 
ly reduced and the life of the contacts 
correspondingly increased by the use 
of these auxiliary contactor equip- 
ments. 

A Westinghouse contactor equip- 
ment consists of a pneumatically oper- 
ated line switch or ‘‘contactor’’ mount- 
ed beneath the car and connected to 
the main reservoir of the air-brake sys- 
tem. The switch is controlled by 
means of a magnet valve, which is 
operated by current from the trolley. 


Fuse & Switch 


WIRING 


The circuit to this magnet valve is car- 
ried through a pair of auxiliary con- 
tacts located on the drum of the con- 
troller. When the handle is moved 
toward the ‘‘off’’ position, the circuit 
of the auyiliary contacts, and hence the 
circuit of the magnet valve, is broken 
before the main power circuits are 
broken; and thus the main power cir- 
cuit is always opened by the powerful 
pneumatically operated switch beneath 
the car rather than by the controller 
contacts. 

The auxiliary circuit is carried also 
to a small tripping switch, located near 
each controller, and corresponding to 
the usual car circuit-breaker. This 
switch is so arranged that an overload 
or ‘‘short’’ in the main circuit will re- 
lease the handle of the tripping switch, 
thus opening the auxiliary circuit and 
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causing the contactor to open the main 
circuit. The contactor connection out- 
fits are evident from the schematic dia- 
gram. The air supply for operating 
the contactor is carried through an aux- 
iliary reservoir and a check valve be- 
fore passing to the pneumatic cylinder. 
Although, from the standpoint of safe- 
ty, it is usually undesirable to attempt 
to operate a large car unless the air 
brakes are in good working order, this 
reservoir gives a large reserve supply 
of air for operating the contactor if de- 
sired, even if the main air supply 
should fail. | 

To secure the best results from the 
contactor, a special handle should be 


MU Tripping 
Switch 


TO, 
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used on the controller. This handle is 
so arranged that in ordinary operation 
the drum of the controller is moved 
toward the ‘‘off’’ position only far 
enough to open an auxiliary circuit, 
and thus it opens the contactor without 
opening the main circuit on the con- 
troller drums. Where such a handle is 
used the opening and closing of the 
main circuit is not done at the con- 
troller drum. The controller serves 
merely to cut the resistance in and out 
and to connect the motors in series or 
parallel. The special handle is so ar- 
ranged, however, that in case of emer- 
gency it is only necessary to press a re- 
lease button on the handle and the con- 
troller may then be thrown to the reg- 
ular ‘‘off’’ position, in which the main 
power circuit is broken on the drum, 48 
well as by the contactor. 
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The Westinghouse Electric & Manu- 
facturing Company states that in ad- 
dition to the saving in wear upon the 
controller contacts and consequent re- 
duction in maintenance cost, the use of 


Westinghouse pueumatically operated 


ie . 


Haine. 


SWITCH WITH COVER REMOVED. 


contactors effects other economics. It 
is well known that burn-outs and ex- 
plosions upon the platform frequently 
cause such alarm among passengers 
that injuries and damage suits result. 
Operation of the are-breaking contacts 


ASSEMBLED SWITCH. 


of the main power circuit by the pneu- 
matic line switch underneath the car, 
and the restriction of the current ordi- 
narily broken by the controller to the 
small amount necessary for the magnet 
valves, eliminates this danger. The 
utilization of air pressure for power 


renders the operation of the contactor 
practically independent of fluctuations 
of line voltage. 
——_-o——___—. 
The Deflection Potentiometer. 

It is generally understood that the 
potentiometer is an instrument for 
measuring the magnitude of any direct 
voltage by ‘balancing it against an 
equal voltage whose value is known. 
The known values are obtained by 
sending a steady current through a 
series of known resistances and deter- 
mining the drop of potential per unit 
of resistance by means of some known 
voltage, such as the electromotive force 
of a standard cell. In the ordinary 
forms of potentiometer the resistances 
are arranged either in the form of a 
series of dials or else in the form of a 
slide wire, and the contacts on the dials 
or the slide must be adjusted until a 
balance of the electromotive forees is 
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rect-reading instrument has been de- 
signed by H. B. Brooks of the Bureau 
of Standards and is manufactured by 
the Leeds and Northrup Company, 
Philadelphia, Pa. It is known as the 
deflection potentiometer. The prin- 
ciple of this instrument is to make use 
of the general arrangements of the or- 
dinary potentiometer, but instead of 
getting an exact balance of electromo- 
tive forces, to quickly get an approxi- 
mate balance and read on an indicating 
instrument the value of the voltage 
which represents the lack of balance. A 
quick setting of a single dial thus gives 
the approximate value of the unknown 
voltage, and the reading of a pointer on 
a scale gives the exact difference be- 
tween this approximate value and that 
being measured. 

The instrument used for indicating 
the lack of ‘balance is built by the 
Weston Electrical Instrument Com- 


FIG. 1.—DEFLECTION POTENTIOMETER. 


indicated by the absence of any deflec- 
tion in a galvanometer or other detect- 
ing instrument. In order to obtain the 
balance necessary for making a read- 
ing, it is almost essential that the elec- 
tromotive force to be measured should 
have a constant and not a fluctuating 
value, and even under the best condi- 
tions some little time is usually con- 
sumed in getting a reading, especially 
by those not accustomed to the use of 
the instrument. The use of the poten- 
tiometer has consequently been largely 
confined to laboratory work, where 
steady conditions are possible and ac- 
curate readings are necessary. For 
work of less accuracy where conditions 
are less steady, or where time con- 
sumed is a consideration, the poten- 
tiometer has been excluded and the or- 
dinary forms of indicating instruments 
have been depended upon almost ex- 
clusively for readings of direct voltage. 

An instrument combining the advan- 
tages of the potentiometer and the di- 


pany and really constitutes a low-read- 
ing voltmeter. It replaces the ordinary 
galvanometer which is generally used 
with the potentiometer to indicate a 
balance. It is necessary then to have 
the deflections of this instrument pro- 
portional to the excess of voltage which 
remains unbalanced after the setting of 
a single dial. This can be done by a 
proper choice of resistances in the de- 
signing of the instrument. 

Fig. 1 is a view of the complete in- 
strument containing the Weston meter, 
a dial at the right for setting to the 
nearest five volts, a rheostat at the left 
for adjusting the current to the proper 
value in the coils of the potentiometer, 
and the necessary plugs and switches 
used in operating the instrument. In 
addition it is necessary to have a stor- 
age battery or other source of steady 
current, and a standard cell which is 
used in adjusting the current to the 
proper value. 

It is not necessary that a voltage be 
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constant in order to be measured on 
this instrument. If the’ fluctuations 
come within the range of the deflecting 
instrument these variations can be fol- 
lowed’ as easily as upon any other di- 
rect-reading instrument, and as this in- 
strument is dead-beat, an average value 
may easily be read, or if the voltage 
becomes constant for even a brief in- 
terval its value may be read off. This 
is a very important point in connection 
with the calibration of instruments, as 
it is often sufficient to get a single si- 
multaneous reading upon a circuit 
where the voltage is unsteady. By 
means of a volt-box it is possible to use 
the instrument for any range of voltage 
that may be desired, and by the use of 
a set of shunts it is also possible to use 
this instrument for measuring currents 
of any range of value. It thus forms a 
very useful instrument for central sta- 
tions, testing laboratories and other 
places where it is necessary to have an 
instrument slightly more accurate than 
any direct-reading instrument for use 
in calibrating the latter, and yet where 
considerations of steady voltage and 
rapidity of operation render the ordi- 
nary potentiometer unsatisfactory. 


New Equipment for Lehigh Valley 
Transit Company. 

The Lehigh Valley Transit Company 
has purchased thirty-one new cars for. 
service over the following four lines 
comprising this system: Slatington, 
South Bethlehem, Allentown and Chest- 
nut Hill, and the Bethlehem and Naz- 
areth lines. These cars were built by 


TRAIN LINE JUMPER. 


the St. Louis Car Company and the 
trucks used are the Baldwin bolster 
type built by the Baldwin Locomotive 
Company. 

All of these cars are equipped with 
quadruple Westinghouse No. 304 inter- 
pole motors and Westinghouse HL con- 
trol arranged for operation from either 
end of the car. They are also provided 
with train-line jumpers and receptacles 
so two or more cars can be operated 
in a train from one master controller. 
The Westinghouse No. 304 motor is of 
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the interpole type, has a split frame, 
and‘is rated at 75 horsepower at 500 
volts and 90 horsepower at 600 volts. 
There are many advantages in the 
split-frame type of construction to 
roads operating from 5 to 50 cars be- 
cause the armature and the interior of 
the frame are accessible for inspection 
and repairs, without jacking up the 
car, running out of the truck, and re- 


TRAIN LINE RECEPTACLE. 


moving the motor from the truck, which 
takes time and causes delay. On a split- 
frame motor, the lower half of the 
frame can be dropped downward and 
a thorough inspection can be made 
from a car-barn pit by an inspector 
and helper. In many instances, com- 
plete repairs can be made and the car 
returned to service in a remarkably 
short time. The resultant time saved 
is often of great value especially when 
there are no available extra cars to 
send out, or no spare motors on hand 
to substitute for the defective one. And 
frequently a lone inspector working at 
night can make repairs to several cars 
equipped with drop-frame motors and 
have them ready for service in the 
morning without interrupting the 
schedule. 

The axle and armature bearings used 
in this motor are provided with a sep- 
arate oil pocket so that an inspector 
can pour oil into the pocket. The oil 
will pass down to the bottom of the 
housing and then feed upward, through 
a compartment filled.with waste, to the 
journal. This method effectively pre- 
vents any grit being carried by gravity 
with the oil down to the bearing. It 
also enables an inspector to measure 
the quantity of oil in the well before 
pouring in an additional supply. This 
results in considerable economy of oil 
consumption. A large number of op- 
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erating companies using this type of 
bearing report that it is necessary to 
replenish the oil but once a month 
Westinghouse HL control, which is used 
on these cars, offers many advantages 
over the old platform type controller. 
A small master controller ig used which ` 
requires a mininigm amount of space 
on the car platfor® and all the heavy - 
current-carrying parts are located be- 
neath the ear, which reduces to a min- 
imum all possibility of frightening or 
injuring passengers from controller 
blow-outs. All the contacts in HL con- 
trol are held together under heavy 
pressure pneumatically, irrespective of 
line voltage. This form of control 
also permits the cars to be operated 
either singly or in trains. 
—__—_~+--e—__—_ 
New Single-Phase Converter. 


To meet the demand for a single- 
phase converter, the full equivalent 
mechanically of a motor-generator set 
in a single unit, capable of operation 
from single-phase alternating-current 
supply, the Wagner Electric Manufac- 
turing Company, St. Louis, Mo., has 
produced the device shown in Fig. 1. 
This converter is offered in several 
capacities, adapted particularly to the 
following purposes: Battery charging 
for electric vehicles, moving picture 
and theatrical work, X-ray, charging 
telephone batteries, energizing tele- 
graph systems, railway-signal work 
and miscellaneous industrial uses. 


FIG. 1—WAGNER CONVERTER. 


The equipment consists essentially of 
the following parts: (A) The con- 
verter proper (Fig. 1) constituting in 
itself both a device for changing alter- 
nating current to direct current 
through the medium of a revolving 
armature, as well as a motor for the 
delivery of power either from direct 
current or single-phase alternating 
current. (B) A controlling switch- 
board, for connecting the same to the 
source of alternating-current supply 
and controlling the amount of direct 
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current delivered to the battery, ete. 
From Fig. 1, it will be seen that the 
converter is an exceedingly rugged de- 


- vice, possessing all the outward char- 
- acteristics of the standard single-phase 


alternating current motors built by the 
Wagner Company. The frames are 
substantial, the bearings liberal, and 
construction, in all respects, rugged. 
Instead of the usual phosphor-bronze 
sleeve bearings, these converters are 
supplied with ball bearings, thus sim- 


FIG. 2.—CONVERTER AND SWITCHBOARD. 


plifying the matter of lubrication and 
also increasing the performing eff- 
ciency of the device. 

The switchboard carries switches, 
meters and regulating devices for fully 
controlling the starting of the con- 
verter and regulation of its output of 
direct current under all conditions and 
requirements of charging service. The 
switchboard may or may not be 
equipped, as desired by the user, with 
automatic devices for cutting out the 
battery when fully charged. 

This single-phase converter offers a 


particularly ideal equipment for the 
private garage. It is not subject to 
‘‘breakage’’ and its wear will be so 
gradual as to make maintenance 
charges of all kinds practically nil. In 
manipulation it is simple and easily 
within the control of any member of 
the family or employee capable of driv- 
ing the electric car. 

As a power motor, it will have a 
wide variety of usefulness in the pri- 
vate garage. For example, it can be 
used to drive tire pump, polishing 
wheel, laundry equipment, machinist’s 
lathe, vacuum-cleaner equipment, or 
any other forms of household devices 
requiring motor drive. 

While the converter shown in Fig. 2 
is placed in close proximity to the 
switchboard, there is no limitation in 
this respect. It may be placed at any 
convenient point, suspended from the 


wall or from the ceiling of the garage. | 


When used as a motor, it may simul- 
taneously be employed for delivering 
charging current in reasonable amount. 

It therefore becomes a most admir- 
able central-station adjunct, as it af- 
fords for the central station, a device 
through which a domestic-power load 
can be acquired simultaneously with a 
vehicle-charging load. 

) — eo 

Mazda Lamp Installation in Iowa 

| College. 

The Iowa State College of Agricul- 
ture and Mechanical Arts, located at 
Ames, Iowa, has recently been 
equipped throughout with Columbia 
Mazda lamps. This well-known agri- 
cultural college covers an area of ap- 
proximately 1,200 acres. There are 
twenty-one large buildings and many 
smaller ones, making a total of fifty- 
five built or in course of construction, 
which along with their furniture are 
valued at about $3,500,000. 

—————_—$-+- __—— 
TTC Wall Fixtures. 

The side-wall fixtures here illustrat- 
ed comprise an interesting new devel- 
opment in the line of TTC Tungstoliers, 
manufactured by the Tungstolier Com- 
pany of Conneaut, O. TTC fixtures are 
constructed on the sectional principle, 
all parts—arms, bodies, canopies and 
stems—being so interchangeable that 
with 86 parts it is possible to make up 
1,944 absolutely different fixtures, 
ranging in design from simple types 
for the small residence to the most 
ornate equipment for public buildings. 
Also it is possible to increase the num- 
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ber of lights on a chandelier fixture 
from two to three, four or more, by 
simply inserting and re-positioning the 
arms. . : 

In addition to the chandelier types of 
TTC fixtures, which were described in 
the ELECTRICAL REvIEwW AND WESTERN 
ELECTRICIAN, October 28, there are now 
available a companion series of side- 


-wall brackets, built up from the same 


sectional components as shown in the 


accompanying illustrations, and as” 


TWO-LIGHT WALL FIXTURE. 


readily adaptable to all conditions of 
service. With this development the 
TTC line offers the fixture dealer the 
novel opportunity of doing business 
without the traditional ‘‘inverted for- 
est’’ that marks the show-room of the 
dealer in ‘‘regular’’ fixtures. More- 
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SINGLE-LIGHT WALL FIXTURE. 


over, these Tungstoliers are packed in 
square pasteboard cartons and the 
stock is stored on shelves out of the 
way and free from dust and danger, 
for the salesman demonstrates the line 
by the manipulation of a single com- 
plete set of fixture parts. From the 
salesman’s point of view this is the 
greatest advantage of TTC Tungsto- 
liers, as the customer sees one fixture 
type at a time, instead of a hundred. 
There is consequently less confusion 


and indecision and that saves the deal- 


er’s time. 
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Improved Electric Steel Sheets. 

The requirement of the manufactur- 
ers of electrical machinery for core 
material which will have low hysteresis 
and eddy-current losses and high per- 
meability has led the Follansbee Broth- 
ers Company, Pittsburgh, Pa., to put 
upon the market two lines of sheet steel 
which fully meet the manufacturers’ 
demands. The accompanying curves il- 
lustrate the properties of these mate- 
rials. Fig. 1 shows the data for core 
loss and permeability in the improved 
electric steel, and Fig. 2 gives core-loss 
data for the special transformer steel. 
These sheets are intended for use in 
the manufacture of motors, transform- 
ers and other electrical machinery. 

The mills of Follansbee Brothers 
Company are located at Follansbee, W. 
Va., in the Pittsburgh district, and in- 


FIG. 1—CORE LOSS AND PERMEABILITY 
ST 


clude open-hearth works and motor- 
driven mills with chemical, metallurg- 
ical and electrical laboratories. They 
are thus prepared to give complete rec- 
ords of tests to the purchasers of sheet 
steel. The best quality of open-hearth 
metal is used in the production of these 
sheets. As a means of increasing the 
density and thereby improving the per- 
meability, the metal is not merely 
rolled, but is hammered by an enor- 
mous hammer which strikes blows of 
800 tons. This welds together the par- 
ticles of the metal and causes a great 
improvement over the ordinary rolling 
operation. 

The transformer steel consists of 
high-silicon alloy and the uniformity of 
this material is guaranteed, the values 
shown in the curves representing a core 
loss which is not exceeded. This posi- 
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tive guarantee makes it possible for 
the manufacturer to depend upon the 
magnetic properties of these sheets. It 
is customary to give complete records 
of tests to buyers of sheets. Samples 
in quantity sufficient for making tests 
may be obtained free of charge. 
P aan aa > —_——_ . 
Aluminum Traction Coils. 

In a recent issue we directed atten- 
tion to the value of aluminum wire 
when used for the field coils of traction 
motors. This material has been em- 
ployed with distinct success for trac- 
tion work, and it is likely to grow in 
favor among railway managers, because 
it considerably lightens the car equip- 
ment. In a pamphlet just issued by 
the British Aluminum Company, Lon- 
don, England, some additional details 
are given of the value of aluminum in 


CURVES, ELECTRIC FIG. 2 
traction service. 


The data are repro- 
duced herewith. 


Aluminum. Copper. 
Number of turns 


ee ee 200 200 
Size of wire..........ccc cee e nce 0.173 0.155 
Temperature rise (degrees cen- 

tigraáadé): bw iawes taoen Saes is 5 75 
Ampere-turns at rated load....9,000 9,000 
Total weight of coil, pounds.... 29 68 
Average cost of coll............ $15 $21 
Cost reduction per car (two 

MOtOTS) 66 bedi ed eed ede us $24 
Weight reduction per car (two 

motors) 


eo teem ere ee esnvosesat woe e ton 


It is pointed out that 8,000 of these 
aluminum coils are in service; further, 
that aluminum is extensively employed 
for railway feeders, collector bows and 
trolleys, car wiring, controller and 
contactor parts and connections, inte- 
rior paneling and fittings. It will be 
noticed that the copper field coil is 
more expensive than the aluminum, and 
that the total weight reduction on a 


car (two motors) amounts to as much 
as 156 pounds. 
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Lake Shore & Michigan Southern In. 
stalls Telephones for Message Serv- 
ice. 

The Lake Shore & Michigan South- 
ern Railroad is preparing to install 
telephones in order to open message 
circuits on two of its divisions, and 
has recently placed an order with the 
Western Electric Company for the en- 
tire apparatus to be used for this pur- 
pose. 

The message circuits, which will be 
used mainly for the transaction of mis- 
cellaneous railway business between 
division and -intermediate points, will 
parallel existing circuits used for dis- 
patching trains by telephone and will 
extend from Toledo, 0., to Elkhart, 
Ind., a distance of approximately 145 
miles, and from Fort Wayne, Ind., to 
Jackson, Mich., a distance of about 


.—CORE-LOSS DATA FOR SPECIAL TRANSFORMER 
STEEL. 


100 miles. Thirty-three selector sta- 
tions will be equipped on the first- 
named division and twenty-two on the 
latter, and No. 9 B. & S. copper used 
for the line wire. The message oper- 
ators will be located at Toledo, O., and 
Hillsdale, Mich., respectively. 
i —ee 
Roebling Works at Trenton Damaged 
by Fire. 

A fire broke out on December 2 in 
the flat-copper and steel-wire depart- 
ment of John A. Roebling’s Sons Com- 
pany’s factory at Trenton, N. J. The 
shop affected is used in the manufac- 
ture of special wire, but the company 
states that the other shops have ample 
capacity to take care of the extra work 
thrown upon them. The fire will not 
delay the company in filling its com 
tracts and orders. 
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COMMISSION NEWS FROM NEW YORK. 
(Spectal Correspondence.) 

The Public Service Commission, Second District, has received 
a petition for a proposed new electric railroad company operating 
between the cities of Buffalo and Rochester. The proposition in- 
volves the consolidation of the Buffalo & Williamsville Electric 
Railway, the Buffalo & Depew Railway and the Buffalo, Genesee 
& Rochester Railway, under the name of the Buffalo, Batavia & 
Rochester Railway Company. The proposed route of the Buffalo, 
Batavia & Rochester Electric Railway will form an extension of 
the Buffalo & Williamsville Railway and the proposed route of the 
Buffalo, Genesee & Rochester Railway will form a continuation 
of the Buffalo & Depew Railway. These proposed routes join near 
the village of Batavia, and will form one continuous connected line 
of railway. 

The Commission has authorized the Central New York Gas 
& Electric Company to exercise rights and privileges under fran- 
chises granted by the village of Newark and the town of Manches- 
ter. The company is restricted to the exercise of the franchise in 
the easterly half of the town of Manchester, the remaining part 
of the town now being occupied by another company. 

The Keeseville Electric Company has been authorized to exe- 
cute a mortgage on its plant and property for $500,000. The com- 
pany is also authorized to issue presently $70,000 in twenty-year 
six-per-cent first-mortgage bonds, $30,000, of which shall be used 
to take up existing bonds par for par; $40,000 of which shall be 
used for the construction of a transmission line to Ausable Forks 
from Ausable Chasm and local lines at Ausable Forks, and for 
electric apparatus and improvements to the power house. 

The Public Service Commission, Second District, has received 
an application from the Western Union Telegraph Company for 
a rehearing upon the order recently made by the Commission di- 
recting that company to discontinue its practice of charging the 
Postal Telegraph-Cable Company for certain words inserted on 
telegrams received from the Postal for furtuer transmission over 
the lines of the Western Union Company The Western Union 
Company will ask for a modificaton of the order made, so that it 


will be allowed to charge for the name of the place and the . 


state where the message originated, and the word “via” so that 
three words will be charged for instead of the number of words 
at present charged for, which is, according to circumstances, four 


or five. 


COMMISSION NEWS FROM CONNECTICUT. 
(Spectal Correspondence.) 


A number of residents of Camden County appeared before the 
State Board of Public Utility Commissioners protesting against rate 
discriminations made by the Delaware & Atlantic Telephone Com- 
pany. It was claimed that through a new adjustment of rates the 
schedule is increased to such an extent that they are unjust and 
discriminatory. It was pointed out that the rates now charged were 
particularly unfair to large subscribers like the business houses. 
An attempt was made to show by statistics the alleged unjust dis- 
crimination and it is the intention of the complainants to produce 
additional testimony to convince the board of the unreasonableness 
of the rates. A representative of the legal department of the Bell 
telephone system, attempted to show that the increases were neces- 
sary to abolish certain discriminations which were violations of the 
present Public Utilities law. Claim was made that for the company 
to meet the demands of the business men of Camden would render 
it liable to prcsecution under the new statute. The counsel for 
the prosecutors refuted this statement and said that testimony 
could be presented to show that if a fair adjustment of rates was 
made it would not have to be exorbitant and still would not be in 
violation of the intent of the utilities law. 


COMMISSION NEWS FROM OHIO. 


(Spectal Correspondence.) 


The Public Utilities Commission of Ohio has dismissed the ap- 
peal of the Bucyrus Light & Power Company, which sought author- 
ity to increase its rate schedule over the rate fixed by ordinance 
of the city. The Commission held that the rate-making ordinance 
was in force prior to the enactment of the law providing for the 
Commission, and that it was therefore without power to grant the 
relief sought. 

The Commission also took up the protest of Oliver Goldsmith 
against a minimum monthly charge made by the Cincinnati Gas & 
Electric Light Company. The charge has been in force for some 
time. Another matter which is to receive the attention of the 
Commission relates to the placing of meters. 


C)|| Current Electrical News Q 
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LIGHTING AND POWER. 
(Special Correspondence.) 

GALVA, IA.—Bonds have been voted for the installation of an 
electric light plant. C. 

KAMRAR, IA.—The businesg men contemplate installing street 
lights of some kind. C. 

BELLINGHAM, WASH.—A municipal hydroelectric power plant 
is under consideration. 

SEATTLE, WASH.—The Seattle Lighting Company is to ex- 
tend its line to Renton. 

MT. VERNON, IOWA.—W. S. Tasker has been granted an elec- 
tric-light franchise here. 

LEGRAND, IA.—The citizens have asked for the construction 
of an electric lighting plant. C. 

OGDEN, IA.—The Boone Electric Company is preparing to 
work on its proposed line to this city. C. 

WICKENBURG, ARIZ.—The Big Blue Mining Company is about 
to establish a hydroelectric power plant. 

SPRING GROVE, MINN.—The Commercial Club is agitating 
the construction of an electric light plant. C. 

MAQUOKETA, IA.—There is an agitation to erect several steel 
towers with strong arc lights for lighting the town. C. 

LORDSBURG, N. M.—The Eighty-Five Mining Company plans 
for the installation of new air-compressor machinery. 

GRAND SALINE, TEX.—The municipal electric light plant 
here, which was recently destroyed by fire, will be rebuilt. D. 

MICHIGAN, N. D.—The council is considering a proposition 
which has been made for the installation of an electric light 
plant. C. 

HITEMAN, IA.—The I. O. O. F. lodge has passed a resolu- 
tion to install a power plant that will give electric light to anyone 
desiring it. C. 

LA GRANDE, ORE.—The Eastern Oregon Light & Power Com- 
pany will install new electric power machinery in the Grand 
Ronde district. A. 

JERSEY CITY, N. J.—The United Light & Power Company of 
New Jersey has recently been incorporated with an autnorized capi- 
tal of $3,000,000. 

MIDDLETOWN, MD.—A transmission line is to be built be- 
tween Braddock Heights and this city and the power will be sup- 
plied for electric lights. 

MODOC, CAL.—The Provident Investment Company, Los An- 
geles, plans for the installation of an electric-lighting and tele- 
phone system at Modoc. A. 

SEDRO-WOOLLEY, WASH.—The Bellingham & Skagit Inter- 
urban Railway Company has been granted a fifty-year electric-light 
franchise at Sedro-Woolley. A. 

KENNETT, CAL.—The Sacramento Valley Power Company is 
building a power line from its substation here to the Uncle Sam 
mine four miles west of town. 

NEEDLES, CAL.—The Needles Gas & Electric Company has 
been incorporated by Henry Torchiana, A. Mildreth and B. L. 
Deyoe, with a capital of $100,000. A. 

SALTON, TkX.—The Commercial Club is promoting the in- 
stallation here of an electric-light plant. It is also arranging for 
the establishment of an ice factory. D. 

CALGARY, ALTA.—The estimated cost for the extension of 
lighting system is about $175,000. Most of the work will be done 
in Crescent Heights and North Hill. C. 

PERU, IND.—Arrangements have been made by the city to 
take over the private electric lighting plant of Godlove Conradt. 
About $59,000 is to be paid for the installation. 

GOLDFIELD, NEV.—The Goldfield Deep Mines Company wil 
install a 250-horsepower electric hoist and new air compressor 
equipment. J. R. Clark is head of the company. A. 

MILWAUKEE, WIS.—The council is considering the purchase 
of machinery and equipment for the proposed municipal electric 
light plant before installing a pole line and system. C. 

DULUTH, MINN.—The Duluth & Iron Range Railroad contem- 
plate putting in 3,000-candlepower arc lights at Thirtieth, Forty- 
seventh, aad Sixtieth Avenues, E., in the near future. C. 

WINNIPEG, MAN.—M. peterson, secretary, will receive bids 


until December 29, 11 a. m., for the delivery and erection com- 


plete of a vertical-centrifugal pump driven by induction motor. C. 
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ROYERSFORD, PA.—At a recent election the citizens of Roy- 
ersford voted for a loan of $30,000, to erect an electric light plant. 
SEATTLE, WASH.—Preliminary borings have been started at 
the site of the proposed power dam on Cedar River to determine 
the character of the subsoil. The plant will cost $1,400,000. C. 
LONE OAK, TEX.—The City Countil has granted a fragchise to 
J. M. Carsey, of Greenville, Tex., W. J. Simpson and J. C. Simpson, 


of Kaufman, Tex., to install an electric-light and power plant in 
. this town. 


TIMPSON, TEX.—The Timpson Light & Power Company 
was recently incorporated with a capital stock of $5,000. The in- 
corporators are J. P. Christopher, Glen Corwine, and George M. 
Bliss. 


MOUNT VERNON, S. D.—A new electric lighting system is to 
be installed at Mount Vernon. The downtown district is to be pro- 
vided with cluster lights and the residence district with suspension 
lights. ; -9 3 i 

AURORA, MINN.—D. A. Reed, engineer, is promoting the de- 
velopment of an electric water-power plant on the St. Louis 


River, and proposes to transmit power to various cities on the 
range. 


ROSLYN, WASH.—The Kittitas Railway & Power Company 


will build a hydroelectric power plant near Cle Elum in connec- 


tion with the new interurban to run between that mining district 
to Roslyn. 


ROME, N. Y.—A new transmission line is to be extended from 
Trenton Falls to Rome by the Utica Gas & Electric Company. 


The line will pass over a private right of way and will be strung 
on steel towers. 


PARRAL, MEX.—The Parral Power & Reduction Company has 
sold its electric power plant near here to the Alvarado Mining & 


Milling Company. The purchaser will make enlargements and 
improvements to the plant. ; 


BATTLE CREEK, MICH.—Conduits and electric cables have 
been laid for a new lighting system for the streets of this city and 


the poles have been received. It is expected that the system 
will be in operation by Christmas. 


NEW SHARON, IA.—The plans for the Oskaloosa Traction & 
Light Company for the transmission of light and power from Oska- 


loosa to this city are now nearing completion. Construction work 
will be started in the near future. 


STAYTON, ORE.—The Sanitam Light & Power Company, of 
Stayton has been incorporated by A. L. Shreve, W. J. Mayo and S. 


L. Stewart, with a capital of $25,000. The company is a sub- 
sidiary of the Stayton Electric Light Company. A. 


GALVESTON, TEX.—The Cities Service Company has recently 
purchased the Brush Electric Light and Power Company of this 
city and intends spending much money in developing it and bring- 
ing it up to the high standard of their other properties. 


WASHING'ON, D. C.—Engineer James K. Hendricks has been 
surveying for an electric power line from the Winchester and 
Washington plant at Millville, W. Va., to Brunswick, Md., to run 
in a nearly straight line over the Blue Ridge Mountains. 


GREENVILLE, TEX.—The company which will erect an elec- 
tric light plant in Lone Oak has ordered $10,000 worth of machin- 
ery for the plant. The company is composed of J. C. Simpson, 
W. J. Simpson, J. W. Simpson, Ross Simpson and C. R. Simpson. 


BOWLING GREEN, O.—The Council has awarded a ten-year 
contract to the Lake Erie, Bowling Green & Northern Railway 
Company for lighting the city. Not less than seventy-two arc lights 


will be used on the streets, for which the city will pay $75 per 
year. 


H 
SAN FRANCISCO, CAL.—The Feather River Power & Irriga- 
tion Company has been incorporated by R. K. Barrows, Larkspur; 
A. N. Lewis, Jr., Alameda; A. H. Dahl and H. G. Hill, San Fran- 
cisco; F. C. Van Deinse, Berkeley, with a capital stock of $10,- 

000,000. A. 
KEOKUK, IOWA.—The Keokuk Electric Company has incor- 
porated with a capital of $650,000 to operate railways and produce 
and distribute gas, electricity, etc. George Higginson, Jr., Joseph 


L. Valentine and Robert H. Van Deusen are at the head of the 
project. 


MARION, IND.—It is stated that the American Gas & Electric 
Company has purchased the Alexandria and Fairmount lighting 
plants from the National Light & Power Company and will take 


possession January 1. Extensive improvements are planned by the 
company. S. 


STANTON, NEB.—The City Council has decided to build an 
addition to the present power house, and to purchase a 100-horse- 
power steam engine and a 125-horsepower steam boiler, the ma- 


chinery to be installed as soon as possible, together with the 
new dynamo. 


DAYTON, OHIO.—A company has been formed to harness the 
waters of the Big Miami River at Woodsdale, between Hamilton 
and Middletown, for power for an immense lighting plant. 


The 
object of the company is to furnish electricity to both Hamilton 
and Middletown. 
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PHILADELPHIA, PA.—The ‘United Hydro-Electric Power Com- 
pany of Manhattan has been incorporated with a capital stock of 
$100,000. The incorporators are: Frank B. Schanne, New York; 
ae C. Williams, Brooklyn; r'rederick M. Livingston, New York 

y. l 
_ FALLON, NEV.—The City Council will soon call for bids for the 
erection of an electric-lighting plant and distributing system, plans 
for which have been accepted. Electric energy will be obtained 


at high voltage from the government hydroelectric power plant 
at Lohonton Dam., A 


LOS ANGELES, CAL.—Upon the application of the Los Angeles 
Railway Company the City Council will receive bids up to Decem- 


. ber 19 for an electric-railway franchise for a period of twenty-one 


years On Vermont, Vernon and Central Avenues, Jefferson and 
Thirty-eighth Streets. A 


WINSTON, MONT.—The East Pacific mine plans for the in- 
gstallation of electric power for lighting and operating at its min- 
ing properties. A power transmission line about twelve mines long 


will be constructed. Henry M. Lancaster, Spokane, Wash., is at 
the head of the company. 


TOMBSTONE, ARIZ.—The Todd Hydro-Electric Power Com- 
pany has been incorporated with a capital stock of $5,006,000 to 
build a hydroelectric power plant near Tombstone. George N. 


Todd, Francis D. Crable, A. G. Bernard, W. A. Harwood, Jr., and 
W. P. Miller are incorporators. A. 


WEAVER, ARIZ.—The Arizona Power Company has adopted 
plans for the extension of its electric power transmission system 
to a number of mines in the Weaver district. The proposed line 


will pass through the Copper Basin district and the Peoples Valley 
and will terminate at Alvarado. . 


PORTLAND, ME.—The Southern Idaho Light, Heat & Power 
Company has been organized with a capital stock of $20,000 to en- 
gage in the manufacture, sale and distribution of electric current 


for light, heat and power. President, Clarence E. Eaton; treasurer, 
Albert F. Jones, both of Portland. 


LOUISVILLE, KY.—H. M. Byllesby & Company has plans un- 
der way for the establishment of a hydroelectric plant at Cum- 
berland Falls, in Whitley County, about 110 miles from Louisville. 
A survey is now being made at the falls but a report as to the 
feasibility of the plan may not be made until spring. 


WEYMOUTH, MASS.—An appropriation of $60,000 has been 
voted by the stockholders of the Weymouth Light & Power Com- 
pany for making extensive improvements, among which will be the 
installation of 1,000-kilowatt Westinghouse steam turbine with Le 
Blanc condenser, a 400-horsepower boiler and a new stack. 


LONE PINE, CAL.—The Public Service Commission, Los An- 
geles, has granted the petition of the residents of Lone Pine for 
electric service from the municipal power plants to be installed 
along the route of the aqueduct. The town must bear the ex- 
pense of installing a distributing system, substation, and auxiliary 
equipment. 

CASTLEROCK, WASH.—The Castlerock Coal, Light & Power 
Company will build an electric power plant at its mining properties 
near Castlerock. A modern plant for coal mining operations will 
be installed. The work is estimated to cost $275,000. The Brown 


Company, Bailey Building, Seattle, has been engaged to prepare 
plans and specifications. A. 


LITTLE ROCK, ARK.—The Arkansas Hydro-Electric Power 
Company has been organized and will build a concrete dam on the 
Little Rock River near Higden. A power plant with turbine gen- 
erator is to be installed and a continuous power of from 10,000 to 
30,000 horsepower will be developed. It is proposed to bring elet- 
tricity into Little Rock and other nearby points. 


MOTTVILLE, IND.—H. E. Bucklin and other Chicago capitalists 
are to build three large dams on the St. Joseph River; work on 
the first near Mottville having already begun. The third dam will 
be built near the mouth of Pigeon Creek and from this dam power 
will be used to generate electric current to operate the St. Joseph 
Valley traction line now being operated by gasoline motors. S. 


FORT DODGE, IA—Work on the Northern Iowa Power Com: 
pany’s proposed hydroelectric plant north of here will be started 
soon. The new dam will be 800 feet long and will give a twenty: 


one-foot head of water. A maximum horsepower of 2,400 is es- 
pected. 


It is anticipated that the cost complete with machinery 
will be $240,000. W. W. & D. H. Sterns, Humboldt, Ia., are 1t- 
terested. XL. 

OAKLAND, CAL.—The Yolo Water & Power Company has been 
incorporated by L. M. Gove, H. L. Breed, M. S. Hamilton, Charles 
Gross and J. E. Bowes, with a capital stock of $10,000,000, The 
company plans for the erection of a hydroelectric power plant and 
transmission system in Yolo County. The directors are also iD 
terested in the recently incorporated Sierra Electric Power Com- 
pany of Oakland. A. 

PEARSON, CHIHUAHUA, MEX.—The Pearson Corporation 
which operates the Mexican Northwestern Railway. mining and lum- 
ber properties, etc., in this district, plans for the erection of § 
large electric power plant, with transmission and distributing $+ 
tems to furnish light and power to Pearson, Colonia Juarez, and 
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Colonia Dublan. Street-lighting systems for these places are also 
planned. F. S. Pearson is head of the company. . A. 

TWO HARBORS, MINN.—August Omtvedt, city clerk, will re- 

ceive bids until December 18, 8 p. m., for furnishing and installing 
in water and light plant building one 300-kilowatt, sixty-cycle, single 
or two-phase generator. Proposals will be received and consid- 
ered for direct-connected engine and generator, also for rope or 
belt-driven engine and generator, also for engine and generator sep- 
arately. Check for five per cent should be enclosed. C. 
l DAYTON, OHIO.—The Russell Company has recently closed a 
large deal involving the building of a large power station to de- 
velop electricity for a number of plants in both Hamilton and Mid- 
dletown. Plans by Engineers W. H. Zimmerman & Company of 
Chicago provide for a new dam twenty-eight feet high which will 
develop 5,000 horsepower. It is planned to develop electricity at 
the new plant sufficient to furnish the municipal lighting plant of 
Hamilton, O. 

HARTFORD, MICH.—Anderson Brothers, proprietors of the 
Hartford electric lighting plant, will seek a franchise at the hands 
of the voters of the village, probably at the regular village elec- 
tion next spring. The new franchise will contemplate some im- 
portant improvements, amounting to a complete remodeling of the 
power plant located at the Anderson mill a mile north of the 
village, and will also provide for a complete day and night electric 
service. There is a considerable demand for electric power. 

NOBLESVILLE, IND.—The White River Corporation is the 
name of a company incorporated to take over and complete a dam 
on White River north of Noblesville, and to carry on the general 
business of manufacturing, transmitting, distributing and selling 
electric current to towns and cities and to the public in general for 
heating, lighing and power purposes. The capital stock is $60,000. 
Alexander R. Holliday, John H. Holliday, Thomas C. McReynolds, 
L. C. Boyd, H. McK. Landon and Albert Baker are directors. S. 

VULCAN, MICH.—The Peninsula Power Company is installing 
a hydroelectric plant at the Twin Falls of the Menominee River, 
and is arranging to extend its prospective electrical service to 
the Crystal Falls and Iron River districts of Michigan, tapping on 
its way the Commonwealth and Florence fields of Wisconsin. The 
transmission lines will follow the right of way of the Northwestern 
Railroad, which traverses the range from east to west. The Pen- 
insula Power Company has in course of construction a huge con- 
crete dam, 1,110 feet above sea level, and a reinforced concrete 
and brick generating station. The initial improvement will de- 
velop approximately 5,000 horsepower. This eventually will be en- 
larged. It is expected to have the plant in operation early the 
coming summer. 

DES MOINES, IA.—On behalf of the Des Moines River Power 
Company, William C. Rigby, of Chicago, presented an application 
to Secretary of the Interior Fisher for authority to improve the 
Des Moines River between Des Moines and Keokuk for power 
purposes and to make the stream available for canal purposes. 
The company will be unable to proceed with its plans until Con- 
gress has given the necessary authority, but the application was 
presented to the Secretary of the Interior in the hope that he 
would be able to facilitate matters. The company has had the 
stream examined by experts who state that the Des Moines River 
will furnish large amounts of power if properly improved. It is 
calculated that 25,000 horsepower would be supplied by the river 
and that this can be sold throughout the Des Moines valley for 
light and power purposes. Already the company is said to be 
in possession of valuable interurban properties in the lower part 
of the Des Moines vailey. 


ELECTRIC RAILWAYS. 
(Spectal Correspondence.) 

SEATTLE, WASH.—Superintendent of Public Utilities A. L. 
Valentine has recently passed on a franchise for a street car sys- 
tem in Kirkland. 

PORT TOWNSEND, WASH.—Local business men have formed 
a company to install an electric street-car system. The cost is 
estimated at $35,000. C. 

SEATTLE, WASH.—The board of public works has approved 
plans for a municipal car line from Third Avenue and Stewart 
Street to Salmon Bay. C. 

SACRAMENTO, CAL.—The Board of Trustees has passed an 
ordinance for the extension of the local electric railway lines 
through the annexed territory in the vicinity of Whisky Hill. 

PLYMOUTH, IND.—The South Bend and Logansport Traction 
Company has been reorganized for the purpose of completing a 
traction line from Logansport to South Bend via Plymouth. 

RICHMOND, VA.—The Richmond Railway & Power Company 
will shortly ask for proposals for the construction of a supplemen- 
tary power plant at the foot of Twelfth Street, to cost in the ex- 
cess of $500,000. 

BUTTE, MONT.—The Anaconda Copper Company, operating 
the Butte. Anaconda & Pacific Railway, will soon commence the 
electrification of the road. The cost, including main line and 
branches, is estimated at $1,000,000. A. 

McKEESPORT, PA.—It is stated that the Irwin Company is 
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preparing to build its own lines into McKeesport and that the in- 
complete line from West Newton to Herminie is being financed and 
work will commence early next spring. 

CENTRALIA, WASH.—The Centralia Light & Traction Com- 
pany has secured a right of way for its proposed electric railway 
line between Centralia and Rochester, a distance of about ten 
miles, and will soon commence construction. A. 

PEARSON, (CHIHUAHUA), MEXICO.—F. S. Pearson, of New 
York, and associates who own the Mexico Northwestern Railroad 
and extensive timber interests in this section, will construct an 
electric railway to run from Pearson to Colonia Juarez. 

CORPUS CHRISTI, TEX.—The Corpus Christi Street & ice: 
urban Railway Company is preparing to construct a two-mile ex- 
tension of its system to the South-Bluff portion of town. This 
line will be ultimately extended to the Alta Vista hotel. D. 

DEVILS LAKE, N. D.—The Stotlar Investment Company will 
proceed with electrifying the Devils Lake-Chautauqua Railway. 
An order for 5,000 ties has been placed in Duluth for delivery 
April 1. Negotiations are under way for electrical equipment. C. 

BELLEVUE, MICH.—Plans are being considered for the build- 
ing of an electric line between Albion, Charlotte and Olivet. The 
course of the proposed road is over a roadbed which was laid out 
and graded over fifteen years ago and is now in evidence running 
through Olivet. 

SPEARFISH, S. D.—Spearfish and Belle Fourche men are in- 
terested in a project for an electric railway between the two towns. 
A. A. Modie, of Belle Fourche, Seth Bullock, of Deadwood, and 
others, are interested. The company will be called the Belle 
Fourche & Spearfish Electric Railway. C. 

TEMPLE, TEX.—It is announced that L. V. Watkins, of Dal- 
las, president: of the Trinity Valley Traction Company, states that 
he will be ready to organize and incorporate a company within a 
very short time to build an interurban line between Marlin, Tem- 
ple and San Antonio by way of Austin. 

AUSTIN, TEX.—J. V. Watkins, president of the Trinity Valley 
Traction Company, is investigating the matter of constructing an 
interurban electric railway from Marlin, Tex., to San Antonio, 
via Temple and Austin. The proposed line as contemplated will 
be about 175 miles long through a populous territory. D. 

ST. JOSEPH, MO.—The St. Joseph Electric Railway Company 
has been incorporated with a capital stock of $50,000. The com- 
pany is a subsidiary to the Kansas City, Clay County & St. Joseph 
Railway Company, which is building an interurban line connecting 
Kansas City, St. Joseph, Excelsior Springs and intermediate points. 


HAMMOND, LA.—The proposed interurban line between Cov- 
ington and Houltonville is exciting much attention locally. In the 
event the line is built it will mean that Hammond will eventually 
be connected therewith, as the line of the Hammond & Eastern 
could be utilized as a connecting link between the city and Houl- 


tonville. 

VALPARAISO, IND.—The Board of Commissioners of Porter 
County has granted the officials of the Chicago, Indianapolis and 
Meridian Electric Interurban Railway permission to construct a 
road through the county including the streets in the town of Miller. 
President Shaffer announced that work will be commenced on the 
road within twenty days. S, 

KNOXVILLE, TENN.—The roadbed for the new divison of the 
Knoxville Railway & Light Company that will be built to the 
Island Home property has been determined. The County Court 
had previously granted a permit to the Knoxville Railway & Light 
Company to lay its tracks on this road. A force of men are now 
at work on the new division. 

COLLINSVILLE, ILL.—It is announced that work will com- 
mence in the spring on the building of an interurban line between 
East St. Louis and Terre Haute, Ind., with Collinsville and the 
Troy on the right of way. Civil Engineer Crocker, of East St. 
Louis, with a gang of men, was in Collinsville for several days 
engaged in a preliminary survey. 


ANACONDA, MONT.—The Anaconda-to-Georgetown raiiroad 
has become a reality. Such is the news conveyed in a telegram from 
President John D. Ryan, of the B. A. & P. railroad, to Manager 
Harry A. Gallwey, which gave instructions to make preparations for 
the extensicn of the B. A. & P. road to Georgetown. This involves 
the building of about fifteen miles of track. 


ROSLYN, WASH.—The Kittitas Railway & Power Company 
has engaged the Brown Company, Bailey Building. Seattle, to make 
surveys and prepare plans for its proposed interurban line from 
Roslyn to the Cle Elum mining district, a distance of about forty 
miles. In connection the company will build a hydroelectric-power 
plant near Cle Elum. The project is estimated to cost about $1,500. 
000. A. 

COLUMBUS, O.—The Columbus, Urbana & Western Electric 
Railway Company has made application to the State Utilities Com- 
mission for permission to issue $5,500,000 of bonds and $50,000 ad- 
ditional common stock to finance the extension of the road to 
Findlay. where connection will be made with the Toledo, Bowling 
Green & Southern, thus forming connection between this city and 


Toledo. H. 
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SOUTH BEND, IND.—Plans for the completion of the first di- 
vision of the proposed interurban line from South Bend to Logans- 
port, on which construction work was stopped some months ago, 
have been announced by R. D. Wynn, of Waukegan, Ill., and F. W. 
Stillwill, of Chicago, who have become interested in the project. 


A stock issue of $100,000 will be made, and the line as far as Lake- 
ville will be completed. 


SPRINGFIELD, ILL.—The Decatur-Pana Southern Railway 
Company has been incorporated and will construct a line from 
Decatur through Macon, Moweaqua and Assumption to Pana, 
through Macon, Shelby and Christian counties. The principal 
office is in Decatur, and the capital stock is $25,000. The incor- 
porators and first board of directors are: H. S. Ashcraft, J. W. 
Lockett, Howard G. Hodgkins and John H. Martin, all of Chicago. 


DALLAS, TEX.—President J. V..Watkins, of the Trinity Valley 
Traction Company, has announced that the Dallas-Palestine inter- 
urban railway will doubtless be built during the coming year. The 
line has been surveyed from the city of Dallas by the way of Wax- 
ahachie, Corsicana to Palestine, and the route adopted, and not a 
great deal of detail work remains to be done before construction 
work is started. Much of the right of way has already been se- 


cured. 
TELEPHONE AND TELEGRAPH. 
(Special Correspondence.) 


LAS CRUCES, N. M.—The Mountain States Telephone Com- 
pany has secured a franchise in this city. 


UNDERWOOD, N. D.—The Mclean County Farmers Telephone 
Association has been granted a local franchise. 


NORTH BRANCH, MINN.—The Ideal Telephone Company has 
been organized by Theodore Thompson and others. 


CHISHOLM, MINN.—The Mesaba Telephone Company proposes 
to make improvements to the police signal system. 


ROMULUS, OKLA.—The Romulus Rural Telephone Compan 
has been incorporated with a capital stock of $1,500. 


ETHER, MONTGOMERY COUNTY, N. C.—The Secretary of 
State has issued a charter to the Ether Bural Telephone Company; 
authorized capital, $10,000. 

OKLAHOMA CITY, OKLA.—A charter has been issued to the 
Romulus Rural Telephone Company; capital, $1.500; Incorporators 
G. W. Polk, A. N. Brown and W. G. Worrell, all of Romulus 


WHITTIER, CAL.—The Home Telephone Company of Whit- 
tier has leased new offices and will enlarge and improve its ex- 
change. The company also plans for extensions.in its system. A. 


FELLOWS, CAL.—The Kern Mutual Telephone Company will 
build a new telephone exchange at Fellows. New lines will be 
constructed in this vicinity. T. J. Maguire is manager of the com- 
pany. A. 

CLEBURNE, TEX.—The Cleburne Telephone Company an- 
nounces that it will make improvements to its exchange and sys- 
tem here at a cost of about $50,000. New equipment will be in- 
stalled, the lines extended and the wires placed underground in the 
business district. W. E. Osborn is manager. i 


GAS CITY, IND.—There is to be a modern telephone system 
between this city and Jonesboro. The Central Union Telephone 
Company will expend a large sum in installing a new cable system. 
Work will be started soon under the supervision of Harry Lindsey 
of Chicago. The new exchange will be at Gas City. 


AMARILLO, TEX.—Formal transfer of the Panhandle Tele- 
phone & Telegraph Company's property in this city has been made 
by H. B. Sanborn and J. E. Nunn, of this city, to A. L. Waterbury 
and his associates of Chicago, the consideration being approxi- 
mately $200,000. The new owners take charge at once. 


SAN FRANCISCO, CAL.—The Pacific Telephone & Telegraph 
Company has commenced the installation of new submarine cables 
between San Francisco and Oakland, and a new underground con- 
duit system in San Francisco. The company will also improve its 
line between Oakland and Sacramento with new cross-armis and 
wire. The work is estimated to cost $50,000. A. 


MORAN, IND.—The Moran Telephone Company has filed ar- 
ticles of incorporation with the declared purpose to construct, 
maintain and operate telephones and telephone exchanges in the 
town of Moran and the adjacent territory. H. C. Hurless, N. W. 
Rodenberger, O. Z. White and E. O. Bond are directors. The capital 
stock is $3,000. S. 

LINDSAY, CAL.—For the purpose of taking over the local tele- 
phone company and its patronage a Home Telephone Company has 
been organized. The new company will expend about $4.000 for im- 
provements. The following officers were named: G. C. Harris of 
Tulare, president; Lawton Thomas of Fresno, secretary: A. M. 


Robertson of Visalia, general manager. Mr. Robertson has been 
employed to locate at Lindsay. 


LEWISTON. MONT.—The Mountain States Telephone & Tele 
graph Company will soon commence the construction of a line from 
Judith Gap to Broadview, Mont., a distance of about 100 miles. The 
company has purchased the plant and system of the Mutual Tele 
phone Company, of Lewiston, for a consideration said to be $150,- 
000. The purchasers will make many improvements and additions 
in the system and plan for the erection of a new local exchange 
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ELECTRICAL SECURITIES. 


The Portland Railroad Company, controlling 102 miles of 
street railway in Maine, has sold at A. B. Leach & Company, New 
York City, $350,000 four and one-half per cent five year coupon 
notes, due December 1, 1916. Proceeds will be used to retire 


fioating debt and provide funds for additions and extensions 
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Miamisburg & Germantown Traction Company bonds, held by 
the Cincinnati Trust Company, have been extended for ten and one- 
half years. The agreement was entered into by the Cincinnati, 
Dayton & Toledo Traction Company, the Ohio Electric Railway 
Company and the Cincinnati Trust Company. The bonds were pay- 
able December 1, 1911, and the extension is granted until July 


1, 1922, 


DIVIDENDS. 


| 
Cincinnati Telephone Company; a quarterly dividend of two 
per cent, payable January 2. 


Consolidated Gas, Electric Light & Power Company, Balti- 
more; a quarterly dividend of one and one-half per cent, payable 


January 2. 


Duluth Superior Traction Company; regular quarterly divi- 
dends of one and one-quarter per cent on the common stock, and 
one per cent on the preferred stock, both payable January 2 to 
stock of record December 16. 

Interborough Rapid Transit Company; a quarterly dividend of 
two and one-half per cent, payable January 2 to stock of record 


December 23. 


Manhattan Railway Company; a quarterly dividend of one and 
three-quarters per cent, payable January 2 to stock of record 


December 15, 


National Gas, Electric Light & Power Company; a regular 
quarterly dividend of one and one-half per cent on the preferred 
stock, payable January 1 to stock of record December 26. 

New York Edison Company; the regular quarterly dividend of 
one and one-half per cent, payable December 14. 

St. Joseph Railway, Light, Heat & Power Company; the reg- 
ular quarterly dividend of one and one-quarter per cent on the 
preferred stock, payable January 2, 1912, to stockholders of record 


December 15. 


Tri-City Railway & Light Company; the regular quarterly divi- 
dend of one and one-half per cent on the preferred stock, payable 
January 2 to stock of record December 22. 

Twin City Rapid Transit Company; the regular quarterly divi- 
dend of one and three-quarters per cent on the preferred stock 
and one and one-half per cent on the common stock; both divi- 
dends payable January 2, 1912, the former to stockholders of record 
December 15 and the latter to stockholders who were of record 


December 12. 


West India Electric Company, Limited; a quarterly dividend 
of one and one-quarter per cent, payavle January 2. 


CLOSING BID PRICES FOR ELECTRICAL SECURITIES IN THE LEADING EX: 
CHANGES AS COMPARED WITH THE PBEVIOUS WEEKS. 


NEW YORK. Dec. 9. Dec. 2. 
Allis-Chalmers COMMON .........0cccec cece cece nce n eee eensans 21 2% 
Allis-Chalmers preferred ........nessssssreesrroererseesseeee 8% ae 
Amalgamated Copper ....... ccc cece cree cece nee ceeeeteeeeeenes 60% fe 
American Tel. & Cable......esessosrossoosoroeceesee ceoeseo e74 4 
American Tel. & Tel......cccccescecccuoeneneseccansnesee eens 1384 139% 
Brooklyn Rapid Transit (ex-dividend).3...sssessessss 15M ayy 
General Electric ......essssersenseerovesescsoresserecereeser? 151 ee 
Interborough-Metropolitan COMMON............ceeeereereeeee 1414 e 
Interborough-Metropolitan preferred......esessresesesoreeese 46 ae 
Kings County Electric... .. ccc ccc cece eet eee nee entanes 129 1: 
Mackay Companies (Postal Telegraph and Cables) common 83 

(ex-dividend) .....ssunsssenesresrerovesrerorerrerrerreeen 81% 
Mackay Companies (Postal Telegraph and Cables) preferred zi 
(ex-dividend) .essesesesassescesesesoseossseereseeeeetet" 71h i 
Manhattan Elevated oo... . cc cece cece ee ene eee eeeeeerenee ee 103 
New York & New Jersey Telephone..... ssssssesseeereseeres Tet EN 
Pacific Tel, & Tel.....euonensssusesensssesorresenreret bee e183 RAN 
U. S. Steel common... . cc ccc ccc cece terete ee ee et eeees sereo id Jaa 
U. S. Steel preferred. ox csis sc os oe ess ew ce on earn eee Hes Cewees ern ay 
Western Union 6:4 6 sna Nese pedis brea e ahaa eS SSE SEE E EE EEE S ae Giu 
Westinghouse Common aaesesensansesessseeseserereseenserertt? ‘a e114 
Westinghouse preferred 2... 0. ccc ce eee ete rete enna nees 
*Last price quoted. 2 
eae: BOSTON areas 
American Tel, & Tel... .cccccc cece cence een ee rene rare cceseee® Bye oe: 
Edison Electric Hluminating.... 00... cee cee rene eee e eer nee A PA 
General Electri ....ssosssassrecssosesesesseosesroeresrereret) i a 
Massachusetts Electric COMMON...... ccc eee eee eee te re eeeerres a Git 
Massachusetts Electric preferred. ......eee eee esereee cree Bie 150% 
New England Telephone......csceeceeeeeserneeererer rte nae 
. PHILADELPHIA pe i 
American RallWwav8S 665.4 6 oie eee eee ae eo ees ee eee i 4 114 
Electric Company of America... cece cece eee e cree reer erent ain. Stl 
Electrice Storage Battery Common, ......ee reece rere rere Baie B3% 
Electric Storage Battery preferred. ...esssseseseseeererertet? ce les 
Philadelphia Filectric (0... .0 cece ee cone e near ercerrercreer et” 3A 03 
Philadelphia Rapid Transit. .... cc. cece reece se rere rer tt rts gage ghey 
Philadelphia Traction .......- ccc cece reeves ererererrere! 50 Se ga 
Union Traction (ex-dividend).....seesesssseseeesereren ttri meen 
CHICAGO aac eee 
Chicago Flevated COMMON...eseeesaserereeeserrsent it TITT] allg RI 
Chicago Elevated preferred. ...-...s+5 ee es eee: n5 
Chicago Railways, Series l......sseesessseeresrererortt tt tT] 34 Qos 
Chicago Railways, Series 2.....0ce see ee cere rece ree! 
Chieago SUBWAY oo. c cece ence cece rene en ere e rere seen er TTT! | 37h Wis 
Chicago Telephone ...ccceece cece cere renee reer e TI] 133 M 
Commonwealth Edison co.cc eee eee e eee ener eres 103 aK 
National Carbon commomn...ccceceeere ee eeenseney eee 118 118 
National Carbon preferred 
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December 16, 1911 


PERSONAL MENTION. 

MINOR M. DAVIS has been made chief engineer of telephones 
of the Postal Telegraph Company. 

F. R. COATES, of Chicago, has been elected president of the 
Toledo Railways & Light Company, succeeding A. E. Lang. Mr. 
Lang remains a director. 

FRANK R. COATES has been chosen president of the Toledo 
Railways & Light Company, filling the vacancy caused by the res- 
ignation of Albion E. Lang. 

R. W. PUTZKER, formerly district manager of the Pacific 
Telephone & Telegraph Company at Santa Cruz, Cal., has been ap- 
pointed to the same position at Marysville, Cal. 

CHARLES W. STONE has been appointed manager of the light- 
ing department of the General Electric Company. The office was 
recently made vacant by the death of Caryl D. Haskins. 

DAVID FENNESSY, formerly manager of the Parral Power 
& Reduction Company, of Parral, Mex., has become connected with 
the General Electric Company, El Paso, Tex., district. 


P. H. MORTON, Sand Point, Idaho, has been appointed district 
manager of the Oregon Power Company at Albany, Ore., succeed- 
ing D. C. Green, who beconies district manager at Marshfield. Ore. 

W. N. MATTHEWS of St. Louis, was married in Minneapolis 
on November 18 to Mrs. Minnie McDowell. Mr. Matthews is very 
ra known and has a great many friends in St. Louis electrical 
circles. 

FRANCIS W. FROST, formerly secretary and treasurer of the 
Engineering News Publishing Company of New York City, has 
been elected to the office of president and treasurer of Suffern & 
Company, also of New York. 

HOMER HEFFNER, formerly employed by the Central Union 
Telephone Company and the Crawfordsville Light & Power Com- 
pany, is now located in Lebanon, Oregon, where he is the manager 
of the Central Union Company. 

PAUL B. SAWYER, formerly of Des Moines, Iowa, has taken 
charge of the property of the Union Electric Company at Dubuque. 
Mr. Sawyer succeeds L. D. Mathes, who has for many years been 
general manager of the company. 

P. M. LINCOLN, of the Westinghcuse Electric & Manufactur- 
ing Company, gave a talk at Washington, D. C., on December 12, 
on the “Water and Electric Power Development at Niagara Falls.” 
The lecture was illustrated by lantern slides. 

RUSSELL ARMSTRONG was recently elected first vice-presi- 
dent and member of the executive committee of the Federal Utili- 
ties, Inc. Mr. Armstrong was for many years with Harvey Fisk 
& Sons, and more recently a vice-president of the Electric Bond & 
Share Company. 

ALFRED C. EINSTEIN, president of the St. Louis Gas Com- 
pany and the Suburban Electric Light & Power Company, has been 
elected president and general manager of the Union Electric Light 
& Power Company. Mr. Einstein will succeed Alten S. Miller. 
who resigned last spring. 

J. ALLEN WORTH has recently resigned from the Weber Elec- 
tric Company to become sales manager of the push-button, switch 
and specialty department of the Cutler-Hammer Manufacturing Com- 
pany of Milwaukee, Mr. Worth has been engaged in this field of 
electrical industry for the past seven years. He, with Henry D. 
Sears, sales agent for the Weber Company, successfully marketed 
the first snap shell socket, at a time when the trade was skeptical 
of their utility. Mr. Worth’s experience with the Weber Company 
since this time fits him for the sales management of the rapidly 
growing Cutler-Hammer line of switches and specialties. 

K. H. HANSEN was recently appointed chief electrical engin- 
eer and superintendent of distribution of the Union Electric Light 
& Power Company, of St. Louis, succeeding S. B. Way, who re 
signed to take charge of the electrical department of The Milwau- 
kee Electric Railway & Light Company. Mr. Hansen graduated 
from the University of Missouri at Columbia City, Mo.. in 1898. 
Following graduation he was connected with the former Missouri- 
Edison Company, the Laclede Power Company, and finally the 
Union Electric Light & Power Company, where he has been as- 
sistant electrical engineer in active charge of much of the work 
of the electric department for several years. 

GLENN MARSTON. of Chicago, sailed Saturday, December 9, 
on the Olympic for a short European trip, during which he will 
conduct an investigation into the terms of a number of power 
contracts which have resulted in the abandonment of municipal 
lighting plants in British and Continental cities. Mr. Marston’s 
trip will cover Great Britain. Germany, Belgium and France. He 
will also act as representative for the 1912 Boston Electric Show, 
which will be held from September 28 to October 26 of next year. 
It is expected that a number of the exhibitors at the recent Lon- 
don Electrical Exhibition will take space in the forthcoming Bos- 
ton Show, which, it is promised, will be the largest electric show 


ever held. 
OBITUARY. 


GEORGE B. MOFFATT, of New York, founder of the Oregon 
Electric Railway and interested in many other enterprises in the 
Pacific Northwest. died December 4 at a hopistal in Portland of 
stomach trontle. 
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WILLIAM GOODYEAR, manager of the Bell Telephone Com- 
pany at Chambersburg, Pa., died recently at the Chambersburg 
Hospital after an operaiton for appendicitis. He is survived by 
his widow and one sister. 

E. A. HAWKINS, who, as a private in the signal service of 
the Union army, was the first to telegraph to Washington the 
news of the completion of Sherman’s march to the sea, died De- 
cember 5 in Upper Sandusky, O. Mr. Hawkins was a colonel in 
the army and was sixty-eight years old at tbe time of his death. 


NEW INCORPORATIONS. 


LOS ANGELES, CAL.—The Illinois Electric Company has been 
incorporated with a capital of $50,000 by Frand E. Healy, Carl Keith, 
C. B. Hall and A. E. Edwards. A. 

LOS ANGELES, CAL.—The Empire Electric Company has been 
incorporated with a capital stock of $100,000 by E. J. Rose, S. J. 
Mathias, A. H. Honey and E. J. Ryan. 

LOS ANGLLES, CAL.—The Miller Storage Battery Company 
has been incorporated by G. J. Miller, F. J. Miller, C. H. Miller, A. 
B. Hanson and T. L. Gifford, with a capital of $10,000. A. 

INDIANAPOLIS, IND.—The American Electric Company has 
incorporated to manufacture electric motors and generators. The 
capital stock is $10,000 and the directors are R. A. Love, Robert 
Steven and P. G. Winter. 

INDIANAPOLIS, IND.—The Empire Gear & Manufacturing 
Company has incorporated to manufacture electrical goods. The 
capital stock is $20,000, and the directors are F. S. Clark. C. H. 
Hurd, H. M. Talbot, A. H. Off, L. F. Hellmann, Wesley Haufler and 
F. J. Moore. 

INDIANAPOLIS, IND.—The American Electric Company has 
been incorporated to manufacture, sell and repair electric motors 
and generators, gas and steam engines, electric and other machin- 
ery. The capital stock is $15,000. Roscoe A. Lowe, Robert Stevens 
and Paul G. Winter are directors. S. 

NEW CASTLE, IND.—The Whitesides Commercial Car Company 
has incorporated, capitalized at $61,250. The object of this cor- 
poration is to manufacture and sell commercial trucks and other 
motor vehicles, automobile parts. gas engines and electric devices 
with the right to hold real estate, establish and equip a plant, in- 
stall power machinery, etc. The directors are Orlando C. Saffell, 
Francis N. Whitesides, Lynn C. Boyd, William G. Hillock and 


Thomas B. Milligan. S. 


NEW PUBLICATIONS. 


INDUSTRIAL EDUCATION.—The Commissioner of Labor has 
issued his twenty-fifth annual report for the year 1910, dealing with 
the subject of Industrial Education. It considers not only idus- 
trial schools but apprenticeship schools in connection with large 
railways, electrical companies and others. 

BULLETIN OF THE BUREAU OF STANDARDS.—No. 3, Vol. 
VII. of the Bulictin has been issued under date of October, 1911. 
It contains articles by L. W. Austin on “Some Quantitative Experi- 


ments in Long-Distance Radiotelegraphy:” by T. T. Fitch and C.. 


J. Huber on “Comparison of American Direct-Current, Switchboard 
Voltmeters and Ammeters:” by P. G. Agnew on “A Study of the 
Current Transformer with Particular Reference to Iron Loss;” by 
Henry S. Carhart on “Thermodynamics of Concentration Cells.” 

TESTS OF A SUCTION GAS PRODUCER, by C. M. Garland and 
A. P. Kratz, is issued as Bulletin No. 50 of the Engineering Experi- 
ment Station of the University of Illinois. This bulletin gives the 
results of twenty-five tests made on a small suction gas producer, 
for the purpose of obtaining data on the efficiency, reliability, and 
operation of suction producers of small size. using anthracite as a 
fuel. The theory of gas producers is discussed at some length. The 
conclusion is reached that a producer of the above type is a prac- 
tical piece of apparatus for a class of work not requiring close reg- 
ulation: also that the percentage of CO, in the gas can vary within 
wide limits without affecting the efficiency of operation. A very 
complete set of forms for reporting tests has been drawn up, and 
the formulas for calculating the trials have been deduced. Copies 
of Bulletin No. 50 may be obtained gratis upon application to W. F. 
M. Goss, direcor of the Engineering Experiment Station, Univer- 
sity of Illinois, Urbana, Ill. 


PROPOSALS. 
WIRING—The office of the Supervising Architect, Washington, 
D. C., will receive sealed bids for wiring. and installing conduits 
and interior lighting fixtures in the following postoffice buildings. 
Bids close on the dates given below: 


Date. Postoffice. 

Th. a Re eee ee ERP eS ee ee re re eee eee ee Elisworth, Me. 
January $.....ssssesescsesroesteee 
January 4&....ssesseseseassrresesresessoceovesoeseereorenreenss Laporte, Ind. 
TANUATY E T E N Mattoon, T. 
January Mossi cee seis cas aes beh eee ere eee eee See PEGE eee Gaffney, S. C. 
VAAN Tra bo pin iw ie Bad dc pe Se EOLA CRATES SAR een Mansfield, ©. 
; ; Bismarck, N. D. 


January Ts iccck dead wee ec pied wR Wa we GE Ee Sie ae Sie Se ee ee 
Drawings and specifications may be obtained from the custo- 


dian of site at the various places where work is to be carried out, 
or from the Supervising Architect's office. 
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INDUSTRIAL ITEMS. 


THE NEW YORK INSULATED WIRE COMPANY, New York, 


N. Y., advertises its Grimshaw tape and Raven white-core wire on 
recent blotters. 


SMITH & HEMENWAY COMPANY, 150 Chamber Street, New 
York, N. Y., announces that suit for patent infringement which 
was brought against them on account of the three-point tool has been 
dismissed by the United States Circuit Court of Appeals, which de- 
cided that this tool did not infringe the patent. 


THE NATIONAL METAL MOLDING COMPANY, Pittsburgh, 
Pa., has printed in a folder pictures of a number of Western 
buildings in which ‘“Sherarduct” is used exclusively. Sherarduct 
is a rigid conduit, zinc-treated on both the inside and outside; 
it bends easily and has sharp clean-cut threads. 


THE GENERAL ELECTRIC COMPANY, Schenectady, N. Y., is 
mailing to supply companies blotters calling attention to the high 
efficiency of the Edison Gem Lamp. These will be sent in quanti- 
ties to the selling company, stamped with their name. They are of 
a size suitable for mailing with monthly bills, etc. 


ALLGEMEINE ELEKTRICITATS-GESELLSCHAFT, Berlin, 
Germany, has mailed a number of bulletins describing material 
which has just been placed on the market. In Bulletin No. 3 is 
included a description of the automobile tower wagon for repair 
work on trolley lines, while Bulletin No. 4, is devoted to the com- 
pany’s new line material. Bulletin No. 5 illustrates and describes 
a new type of railway motor. In a separate folder is a description 


of a voltage indicator which may be left permanently hanging from 
a line, and will tell whether the line is alive or not. 


THE SHELBY ELECTRIC COMPANY, Shelby, O., recently 
made a number of installations of high-wattage Mazda lamps in 
Cleveland, O., business houses. Among these are F. & R. Lozams 
Company’s department store, Columbia Dry Goods Company, Capi- 
tol Clothing Company, and The Fashion Store. At Mt. Vernon, 
O., an installation of 400-watt and 250-watt units was made in the 
Ringwalt Department Store. These installations are a result of 
the energy of A. E. Lceb, of the Avery-Loeb Electric Company of 
Columbus, and John D. Conrad of the sales force of the Shelby 
Electric Company. 

THE WESTINGHOUSE ELECTRIC & MANUFACTURING 
COMPANY, Pittsburgh, Pa., has issued circular 1198, describing al- 
ternating-current water-wheel generators. ‘The publication illus- 
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trates and describes the different types of generators, both vertical 
and horizontal, for water-wheel drive, manufactured by that com- 
pany. The Westinghouse Company has several different types of 
rotor construction each of which is adapted for a certain rotor diam- 
eter and speed range. These types of construction are described 
in considerable detail. Other components of the water-wheel gen- 
erators are given attention and many pictures of installations are 


shown. Numerous illustrations of water-wheel driven installations 
are shown. 


THE STERLING ELECTRICAL MANUFACTURING COM- 
PANY, Warren, O., has issued a booklet entitled “From Post Hole 
to Lights On” to supply full information, particularly cost data, 
pertaining to Mazda street-lighting systems. Detailed cost lists 
of poles, wire, regulators, transformers, cutouts, switchboards, or- 
namental standards, lamps, globes, etc., as well as the installation 
expenses involved in equipping such systems are furnished so 
that the book will serve as a complete and convenient hand-book 
for engineers, municipalities, business-men’s clubs and boards 
of trade or others interested in improved modern street lighting. 
A booklet entitled “Warren Beautiful,” sent out by the same com- 
pany, contains an address delivered by William Coale, treasurer of 
that concern. Warren, as is well known, was the first city in the 
United States to adopt Mazda street lighting to the exclusion of 


all other methods and the paper prepared by Mr. Coale takes up 
the installation in detail. 


DATES AHEAD. 


American Institute of Chemical Engineers. Annual meeting, 
Washington, D. C., December 20-22. 


American Association for the Advancement of Science. Annual 
meeting, Washington, D. C., December 27-30. 

American Institute of Consulting Engineers. 
New York City, January 16, 1912. 


Western Electrical Inspectors’ Association. Milwaukee, Wis., 
January 23-25, 1912. 


National Independent Telephone Association. Annual conven- 
tion, Chicago, Ill., February 7, 8 and 9, 1912. 

National Electric Light Association. Next annual convention, 
Seattle, Wash., June 10-14, 1912. 

National Electrical Contractors’ Association. Annual meeting, 
Denver, Colo., July 17-20, 1912. 

The 1912 Boston Electric Show. 

Mass., September 28-October 26, 1912. 


Annual meeting, 


Mechanics Building, Boston, 


RECORD OF ELECTRICAL PATENTS. 


Issued by the United States Patent Office, December 5, 1911. 


1,010,409 and 1,010,410. APPARATUS FOR USE IN THE DISTRI- 
BUTION OF ELECTRIC CURRENTS. A. F. Berry, assignor to 
General Electric Co. A set of main and supplementary trans- 
formers is connected across the line, the latter transformers 


having their coils in series with the corresponding coils of the : 


main transformers and so arranged that they are short-cir- 
cuited at a certain load. 

1,010,412. SPEED-LIMIT SIGNALING APPARATUS. F. M. Butler, 
David City, Nebr. An automobile speedometer has a series 
of electric contacts connected to a corresponding series with 
a lamp signal] and bell. 

1,010,413. TRANSMITTING APPARATUS FOR TELEGRAPH SYS- 
TEMS. A. C. Crehore, Yonkers, N. Y. A multiple telegraph trans- 
mitter has a circuit-closer connected to each generator terminal. 

1,010,414. THERMOSTAT. A. S. Cubitt, assignor to General 
Electric Co. Comprises a thermostatic switch element and a 
thermostatic locking element for engaging the same. 

1,010,415. COMBINED WATCHMAN’S CLOCK AND TELEPHONE 
SYSTEM. F. G. Duryee, assignor to General Electric Co. Com- 
bined with an electric recorder controlled from each watch- 
man’s station are means for connecting a portable telephone at 
the station. 

1,010,416. ELECTRICITY METER. E. Evans, assignor to General 
Electric Co. A magnet is arranged to swing near the damping 
disk when the energy consumption exceeds a certain rate and 
thus escapes a higher-speed registering train to record. 

1,010,420. SYSTEM OF DISTRIBUTION. J. J. Frank, assignor to 

General Electric Co. Auto transformers between the main 
buses connect with auxiliary buses and the latter connect with 
a supplemental bus through plug sockets. 
1,010,422. CIRCUIT-BREAKER. W. P. Hamlyn, assignor to Gen- 
eral Electric Co. Relates to the toggle mechanism of an over- 
load breaker with laminated bridging contacts. 


SWITCH. E. M. Hewlett, assignor to Gen- 
ee An air-brake high-tension switch has a recip- 
rocating contact associated with a horn gap. l 
1,010,428. CAR FENDER. N. J. Holden, Montreal, Quebec. Trip- 
' ping of the fender causes simultaneous operation of the air 
brakes and sander and reversal of the electric motors. 


1,010,444. PROCESS OF TREATING COILS. J. I. Mitchell, ae 
signor to General Electric Co. Transformer coils are impreg- 
nated with japan and hardened at a low temperature to hold 
them in place, then further impregnated with an insulating 
compound and hardened at a higher temperature. 

1,010,448. MAKE-AND-BREAK SPARKING DEVICE. C. H. New- 
ton, assignor to Progressive Manufacturing Co., Torrington, 
Conn, Has a sliding contact for each engine cylinder. 

1,010,449. SANITARY TELEPHONE TRANSMITTER. J. H. O° 
Connell, Boston, Mass. Instead of a mouthpiece there is 8 
smooth front plate thinner at the middle than at the edges and 
adapted to readily transmit its vibrations to the diaphragm. 

1,010,455. MERCURY-VAPOR LAMP. A. E. Richardson, assignor 
to General Electric Co. Has a high-resistance filament mova- 
ble with respect to the anode, automatic means for moving the 
filament, and a metallic spiral connecting the filament and 
anode to insure a low resistance path between them. 

1,010,456. METHOD OF EVACUATING VACUUM APPARATUS. 
O. Schaller, assignor to General Electric Co. The method of 
improving metal-filament lamps evacuated by means of aD 
exhaustion system in which a liquid is employed consists {0 
keeping such liquid at a low temperature. 

1,010,465. CLUSTER-SOCKET. J. C. Tournier, assignor to ieee 
eral Electric Co. Metal rods connect the center contacts 0 
the sockets to one binding post. The socket shells are COD 
nected to each other and to the other binding post 

1,010,466. SYSTEM OF ELECTRICAL DISTRIBUTION. Y 
Ver Planck, assignor to General Electric Co. In series wi 7 
storage battery is a booster that is started and stopped an 


whose voltage is regulated by a potential and current regt- 
lator. 


1,010,471. TELEPHONE SYSTEM. C. 8. Winston, assignor to 
logg Switchboard & Supply Co., Chicago, Ill. depart Pape 
connection of two relays associated with the cord c 
controlling a supervisory lamp. 


S. H. P. 
1,010,478. SUBSCRIBER'S TELEPHONE APPARATU 
Clausen, assignor to Stromberg-Carlson Telephone Mantes 
turing Co., Rochester, N. Y. A condenser is inciu 
the bell and talking circuits. 


ome * 


December 16, 1911 


1,010,497. ELECTRICAL SYSTEM OF DISTRIBUTION. A. 8. 
Hubbard and E. Van Wagenen, assignors to Gould Storage 
Battery Co. A storage battery for regulating both a direct- 
current and alternating-current system has associated with it 
a rotary converter, a booster and several regulating devices 
and machines. 

1,010,500. TRANSFORMER. S. E. Johannesen, assignor to Gen- 
eral Electric Co. A bell-ringing transformer has a core of 
insulated wire connected in series with the primary to act as 
a resistance. 

1,010,504. THIRD-RAIL COVERING. F. H. Lindsley, Pawtucket, R. I. 
The rail is protected by a box with pairs of long hinged doors 
over its upper portion; the contact shoe has inclined wheels that 
open the doors. 

1,010,505. TELEPHONE SYSTEM. R. H. Manson, assignor to 
Dean Electric Co., Elyria, O. Relates to the connections of a 
registering meter for providing measured service. 

1,010,522. DYNAMO-ELECTRIC MACHINE. H. Roos, assignor to 
General Electric Co. The rotating field structure has ventilat- 
ing slots about its coils. 

1,010,527. SWINGING HOT-SAW FOR ROLLING-MILLS. A. W. 
Starck, Skofde, Sweden. A pendulum frame has an electric 
motor mounted on its lower end; the circular saw is directly 
on the motor shaft. 

1,010,529. ELECTRICALLY HEATED TOOL. G. E. Stevens, as- 
signor to General Electric Co. A soldering iron with an elec- 
tric heating coil in its head and a coiled spring handle through 
which the cord passes. 

1,010,531. TELEPHONE INSTRUMENT. W. F. Taylor and V. Dur- 
bin, assignors to Holtzer-Cabot Electric Co. A desk stand has 
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prises a number of contact members for supporting the work 
while entirely submerged, ‘and means for shifting the work 
on the contact members. 

1,010,640. SWITCH DEVICE. O. K. Kjolseth, assignor to Genera) 
Electric Co. The movable arm of a rotary switch swings be- 
tween two fixed contacts that have a fuse between them. 

1,010,641. RESISTANCE UNIT. C. D. Knight, P. H. Zimmer and 
J. B. ‘Ford, assignors to General Electric Co. Comprises an 
asbestos tube provided with porcelain ends, and a resistance 
conductor wound thereon and embedded in a mineral silicate. 

1,010,647 and 1,010,648. ELECTROPLATING-RACK. C. E. Leffel, 
assignor to Spirella ‘Co., Meadville, Pa. These patents like 
1,010,638, relate to various forms of cathode hanger with work- 
supporting projections. 

1,010,651. TROLLEY-POLE ARRESTER. R. S. Lillico, Seattle, 
Wash. Sudden jerking of the trolley rope causes a set of dogs 
to release a weight in a casing on the rear dash of the car 
and its fall pulls the rope and trolley pole down. 

1,010,663. ELECTRIC-CIRCUIT CONTROLLER. A. Meadows, De- 
troit, Mich. A rotary snap switch in a circular casing has a per- 
mutation lock for keeping the switch from being tampered 
with. 

1,010,666. COMMUTATOR SWITCH. R. Miller, Ann Arbor, Mich. 
A series of contact buttons is secured to a rotatable disk so as 
to be engaged by contact fingers on a circular plate. 


1,010,465.—CLUSTER SOCKET. 


a telescoping upright to permit the transmitter head and hook- 
switch to be removed bodily. 

1,010,533. DYNAMO-ELECTRIC MACHINE. E. M. Tormin, as- 
signor to Holtzer-Cabot Electric Co. Has four windings on the 
armature to give one, two, three and four cycles per revolution, 
respeetively. 

1,010,552. SHEET-ADJUSTING DEVICE FOR MECHANICAL 
MUSICAL INSTRUMENTS. J. A. Weser, New York, N. Y. 
The device is electromagnetically controlled according to the 
movement of a detector. 

1,010,590. TELEPHONE-TRANSMITTER. H. P. Clausen, assignor 
to Stromberg-Carlson- Telephone Manufacturing Co., Rochester, 
N. Y. Has a supplemental diaphragm secured by clamping 
Tings to-the back of the main diaphragm. Granular carbon 
is interposed between carbon blocks secured to the inside of each 
diaphragm. 

1,010,591. APPARATUS FOR GENERATING ELECTRIC CUR- 
RENTS. W. B.*Clements, Veedum, Wis. A windmill pumps 
water to an elevated storage tank from which it flows through 
a water turbine that drives the generator. 

1,010,592. INSULATING BUSHING FOR ‘ELECTRIC CONDUC- 
TORS AND BINDING-POSTS. F. W. Cole, assignor to Game- 
well Fire Alarm Telegraph Co., New York, N. Y. Has a con- 
ical enlargement at each ‘end, one smaller than the other to 
permit passing through a hole; there is a collar around the 
smaller end. 

1,010,593. WIRELESS - TELEPHONY APPARATUS. V. Colin, 
Neuilly-sur-Seine, and M. Jeance, Paris, France. Includes 
an electric arc with a water-cooled metallic anode and a thin 
carbon-pencil cathode in a conducting holder with large ‘rad- 
jating surface. 

1,010,606. COMBINATION LIGHTNING ARRESTER AND FUSE 
BLOCK. E. B. Fahnestock, NewYork, N. Y. Consists of two 
tubular fuses mounted on the same block as and connected to 
the lightning arrester. 

1,010,620. ELECTRIC SWITCH. ‘W. J. Crumpton, Superior, Wis. 
Consists of a sealed chamber having an upper and a lower 
liquid terminal container joined by a restricted passage. 

1,010,638 and 1,010,689. ELECTROPLATING RACK. J."F. Kitchen, 
assignor to Spirella Co., Meadville, Pa. A cathode rack com- 


SS Eee 
1,010,777.—OZONIZER. . 


1,010,900.—ARC LAMP. 


1,010,668. VACUUM-TUBE LAMP. D. McF. Moore, assignor to 
Electrical Co., New York, N. Y. Has a compound internal 
electrode consisting of a cylindrical charge-receiving conductor 
connected to one leading-in wire and an incandescent filament 
sealed within the base of the tube. 

1,010,669. WIRELESS - TELEGRAPH APPARATUS. D. MckF. 
Moore, assignor to Moore Electrical Co., New York, N. Y.A 
A wave detector consists of a vacuum tube the gas tension and 
resistance of which is kept constant by a regulating circuit. 

1,010,670. AUTOMATIC GAS-FEED FOR VACUUM TUBES. D. 
McF. Moore, assignor to Moore Electrical Co. Porous material 
is interposed in the gas feed. Decreased resistance of the 
tube causes current to pass through an electric heater that 
warms the porous material so as to admit more gas to restore 
normal conditions. 

1,010,693. BATTERY-ELEMENT SUPPORT. C. B. Schoenmehl, Wa- 
terbury, Conn. A compressed circular negative plate is held 
between in a channel frame secured to the battery cover. 

1,010,695. BATTERY VENT-PLUG. J. R. Sloan, Altoona, Pa. A 
vent for a storage battery has two circular rims in the plug 
with the channel between them drained into the cell; an inter- 
locking cap screws over the outer rim. 

1,010,722. INSULATED ADJUSTABLE TROLLEY-CROSSING. H. 
W. Clapp, and B. C. Edgar, San Francisco, Cal. Each of the 
intersecting lines has an adjustable turntable with wood in- 
sulating blocks. 

1,010,753. ELECTRIC SWITCH. E. A. Halbleib, assignor to North- 
east Electric Co., Rochester, N. Y. Has a longitudinally mov- 
able key-operated locking bar with switch plugs arranged on 
it transversely and movable longitudinally into two positions. 


1,010,757. PULSAMETER. H. E. Heath, Hartford, Conn. A fre 
quency meter with a series of spring arms of varying lengths 
and means for connection to the circuit. 


1,010,777. OZONIZER. R. M. Leggett, Ann Arbor, Mich. Has a 
tubular dielectric within which is a sheet terminal bent into 
split tubular form and provided with numerous perforations. 


1,010,802. ROUTE-INDICATOR. B. O. Rhodes, assignor to J. B. 


Rhodes, Kalamazoo, Mich. An odometer with distance and 
guide indexes has an electric alarm associated with the latter. 
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1,010,814: COMBINATION LOCK FOR ELECTRIC LAMPS AND 
THE LIKE—4G. I. Silbert, assignor, to Chi-Ill Electric Co., Chi- 
cago, Ill. A combination lock fastens the lamp to a support, 
the locking elements forming part of the circuit. 

1,010,850. INSULATED RAIL JOINT. J. H. Brothers, assignor to 
Rail Joint Co., New York, N. Y. Insulation is interposed be- 
tween corrugated splice bars fitting in the filler members. 

1,010,868. ELECTRICALLLY OPERATED ELEVATOR-GATE 
MECHANISM. G. Colby, New Paris, O. The gate of a freight 
elevator is raised by a motor as the car approaches the floor, 
automatically closing as the car leaves. 

1,010,864. SWITCH INSTRUMENT. C. W. Coleman, Westfield, 
N. J., assignor to Hall Signal Co. A contact controlling 
member on a shaft is so fixed as to permit of angular adjust- 
ment. 

1,010,866. PROCESS OF MAKING COMPOSITE CONDUCTORS. 
W. D. Coolidge, assignor to General Electric Co. A thread of 
thoria is coated with copper on which is deposited a layer 
of tungsten; the copper is then removed, leaving the thoria 
filament incased in tungsten. 

1,010,889. TROLLEY. G. Frivalszky, Chicago, Ill. A wide trolley 
wheel with a V-shaped groove has spiral beads which push the 
trolley to the bottom of the groove. 

1,010,891. SOLDERING IMPLEMENT. C. W. Gamble, Montreal, Can. 
Contact posts, to which the heating coil is connected, fit into 
contact members in the supply circuit. 

1,010,897. ELnCTRIC GAS-LIGHTER. H. D. Grinnell, Pittsfield, 
Mass. The flame is lighted by a spark. 

1,010,900. ARC LAMP. C. A. B. Halvorson, Jr., assignor to Gener- 
al Electric Co. The lower electrodes are moved upward by 


weights, co-operating with the upper electrodes, which are 
actuated by electromagnets. 


1,010,975—TOOL HOLDER. 


1,010,907. METHOD OF PREVENTING ALTERNATING-CUR- 
RENT ELECTROLYSIS. J. L. R. Hayden, assignor to General 
Electric Co. Consists in superimposing upon the alternating 
current a uni-directional current between earth and metal. 

1,010,914. MACHINE FOR TREATING FILAMENTS. J. W. How- 
ell, assignor to General Electric Co. Automatic means charge 


the treating receptacle with the desired quantity of treatin 
fluid. 


1,010,920. HIGH-TENSION INSULATOR. B. D. Kenney, assignor 


to R. Thomas & Sons Co., East Liverpool, O. The hinging 
bolts connecting the units Icck when the insulator is in po- 
sition under strain. 


1,010,922. TROLLEY. C. Kordek and J. Kordek, Philadelphia, Pa. 
A spring attachment is fixed to a trolley harp. 

1,010,936. ELECTRIC CONDENSER. M. Meirowsky, Cologne-Ehr- 
enfeld, Germany. A film of fibrous material saturated with 
resinous substance is rolled on a spindle while hot, tinfoil being 
interposed between layers of the roll during winding. 

1,010,937. OIL SWITCH. J. F. Menningen, assignor to Allis-Chalmers 
Co., and Bullock Electric Manufacturing Co. Two movable 
contact arms each swing in a ball-and-socket joint, the free 
ends of the arms being provided with interfitting ball-and- 
socket engaging surfaces. 

1,010,942. ARC-LIGHT ELECTRODE. B. Monasch, assignor to 
General Electric Co. The cathode is formed of a metal tube 
with a filling in which rutile predominates, the anode being 
formed of a tube in which an iron filler is contained. 

1.010.961. SYSTEM OF DISTRIBUTION. G. B. Schley, assignor 

i to Allis-Chalmers Co. A multiple-voltage system of distribu- 
tion in which asymmetric conductors cut out the field of one 


balancing generator where the ratio of loads departs from 
normal. 


1.010.975. TOOL HOLDER. George Stroner and William C. Buege, 

' Globe, Ariz. The plate to be drilled is held in position against 
a portable tool by a pair of electromagnets. 

1.010.982. NEUTRALIZING INDUCTIVE DISTURBANCES. J. B. 

"Taylor, assignor to General Electric Co. At intervals along 
the system are placed transformers having their primary wind- 


ings in series with one conductor and their secondary windings 
in series with the other conductor. 
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1,010,985. ELECTRIC-LAMP SOCKET. G. B. Thomas, assignor to 

Bryant Electric Co., Bridgeport, Conn. Has an independent 
-= gscrew-nipple member mounted on the body of the socket. 

1,010,987. MAKE-AND-BREAK SPARKER FOR INTERNAL-COM- 
BUSTION ENGINES. E. Thomson, assignor to General Elec- 
tric Co. The break is made by a cam turning in synchronism 
with the engine shaft, causing each cylinder to be exploded 
in turn. 

1,010,990. REGULATING DEVICE. E. A. Wagner, assignor to 
General Electric Co. A single switch connects the compen- 
sator in circuit and also short-circuits the reactive coil. 

1,010,998. DYNAMO-ELECTRIC MACHINE. R. B. Williamson, as- 
signor to Allis-Chalmers Co., Milwaukee, Wis. A number of 
concentric retaining rings are used to hold the section of the 
windings in place in their slots. 

1,011,018. METHOD OF INCREASING THE POWER-FACTOR 
AND THE STABILITY OF ELECTRIC FURNACES. K. Birke 
land, assignor to Norsk Hydro-Elektrisk Kvaelstofaktieselskab 
Christiania, Norway. The current is divided into a number 
of parts, out of phase, by multiply-connected inductance. - 

1,011,020. NEUTRALIZING INDUCTION FROM ALTERNATING 
CURRENT RAILWAYS. W. S. Bralley, assignor to General 
Electric Co. A neutralizing conductor placed near the con- 
ductor to be protected is connected in shunt with the rails. 

1,011,045. SOUND-INTENSIFIER FOR TELEPHONE MOUTH- 
PIECES AND THE LIKE, H. Foss, Dombaas, Norway. A 
spherically shaped sound box is connected to the transmitter 
by a tube bent at right angles. 

1,011,070. ELECTRIC CIRCUIT-CLOSER AND BREAKER. T. 
H. McQuown, assignor to A. A. Kent, Philadelphia, Pa. The 
oe are pushed together by a cam rotated by an oscillating 
ever. 

1,011,088. ELECTRIC LIGHTING. C. P. Steinmetz, assignor to 
General Eiectric Co. Two electrodes of a mercury-vapor lamp 
are impressed with line voltage, another electrode having a 
voltage intermediate in value. 

1,011,097. CIRCUIT-BREAKER. H. L. Van Valkenburg, assignor 
to Bullock Electric Manufacturing Co. A pivoted switch is 
held in place by bell-crank latch. 

1,011,118. INSULATING DEVICE FOR ELECTRIC CABLES. P. 
Carolan, Cleveland, O. Fusible cuffs project from the end of 
the insulating sleeve. 

1.011,129. MOTOR SUPPORT. E. D. Mackintosh, assignor of one 


half to S. S. Hepworth Co., New York, N. Y. A normally ver- 
tical motor is supported by rockers. 


PATENTS THAT HAVE EXPIRED. 


Following is a list of the electrical patents (issued by the 
United States Patent Office) that expired December 11, 1911: 
530,498. INSULATOR FOR ELECTRIC OVERHEAD CONSTRUC- 

TIONS. Henry P. Ball. Bridgeport, Conn. 

530,507. CONTROLLER FOR ELECTRIC LOCOMOTIVES. John W. 
Darley, Jr., Baltimore, Md. 

530,516. SUPPRESSION OF SELF-INDUCTIVE OBSTRUCTION IN 
ELECTROMAGNETIC APPARATUS. Stephen D. Field, Stock- 
bridge, Mass. 

530,517. PROCESS OF MANUFACTURING INSULATING COMPO- 
SITIONS FOR ELECTRICAL PURPOSES. Alfred N. Ford. 
London, England. 

530,541. APPARATUS FOR CONTROLLING ELECTRIC ELEVA- 
TORS. Nils O. Lindstrom, Union Course, and Orrie P. Cum 
mings, Brooklyn, N. Y. 


530,543. CONDUIT ELECTRIC RAILWAY. David Mason, Scheo- 
ectady, N. Y. 


530,575. TELEPHONE TRANSMITTER. Arthur F. Boardman, Som- 
erville, Mass. 


530,578. ELECTRIC ELEVATOR CONTROLLER. Leroy S. Buffing: 
ton, Minneapolis, Minn., and Walter C. Jones, Chicago, Ill. 
530,597. ALTERNATING-CURRENT TRANSFORMER. Alexander 

W. Meston, St. Louis, Mo. 


530,598. TELEPHONE SYSTEM. Wilhelm Oesterreich, Berlin. 
Germany. 


530,619. ELECTRIC-MOTOR-PROPELLED ELEVATOR. Frank E. 
Herdman, Indianapolis, Ind. 


530,637. ELECTRIC CIGAR LIGHTER. Clyde J. Coleman, Chicago. 
Ill. 


530,648. FIRE-ALARM AND ANNUNCIATOR SYSTEM. Frederick 
S. Palmer, Boston, Mass. 


530,717. BRUSH FOR DYNAMO-ELECTRIC MACHINES. Edward 
T. Platt, Chicago, IN. 


530,762. ELECTRICAL BLOCK-SIGNAL APPARATUS. Urias J. 
Fry, Milwaukee, Wis. 

a BLOCK-SIGNAL APPARATUS. Urias J. Fry, Milwaukee. 

s. 

530,764. PRIMARY BATTERY. George H. Gardner, Boston. Mass. 

530.773. ELECTRIC MOTOR. Frank E. Herdman, Winnetka, Ill 

S ARC-LIGHT HANGER BOARD. David J. Cartwright, Bos 
on, Mass. 


530,895. INCANDESCENT ELECTRIC LAMP. Edward Kaye, Mo 
naca, Ya. 
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DEFECTS IN CENTRAL-STATION SERVICE. 


The elimination of weak spots in central-station service 
is one of the most important problems associated with the 
sale of electrical energy on a considerable scale. Unless the 
supply of current is continuous upon the consumer’s de- 
mand and unless the voltage regulation is close enough to 
enable highly sensitive lamp filaments to be used on all 
parts of the distributing system, the efforts of the best new- 
business department count for comparatively little. Loss 
of revenue and the establishment of severe competition are 
bound to appear sooner or later; the good will of the pub- 
lic rapidly shrinks into undisguised hostility, and finally the 
prosperity of the organization as a whole is likely to be 


i 
a 


threatened. 

Troubles of the above kind are particularly prone to 
occur on the smaller central-station systems, which of ne- 
cessity cannot often maintain the engineering organization 
capable of dealing in an expert way with the load distribu- 
tion and the most effective methods of securing proper reg- 
ulation. In a recent instance a small manufacturing com- 
munity was aroused almost to the extent of attempting 
to establish a municipal plant, as a result of poor regulation 
on the circuits of the local lighting company. In this ease 
the chief difticulty was high voltage, the potential running 
at from 120 to 125 volts on the secondary circuits nominally 
designed for 115-volt operation. The natural result was 
that scores of lamps went to a premature death, one estab- 
lishment losing about seventy-five tungsten units of an ex- 
pensive make in a short time. Disturbing fluctuations were 
common upon the system, and in a little while isolated 
plants began to go in. The service was handled by the elec- 
trical department of a country gas company, and at last 
accounts it appeared clear that nothing short of a careful 
engineering investigation of the entire system of distribu- 
tion, combined with the installation of improved automatic 
regulating apparatus at the generating station will save the 
day. One of the greatest causes for dissatisfaction was that 
the bills rendered by the company were unusually high as 
a result of the excess voltage applied at meter terminals. 
Ordinarily the most common complaint in similar communi- 
ties is that the voltage tends to run too low, or that it 
surges above and below the normal sufficiently to cause 
flickering. The occurrence of abnormal potentials on a 
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steam-driven central-station system is not in itself a prob- 
lem of anything like the difficulty which surrounds similar 
troubles on long transmission lines and their secondary net- 
works, but the above instance shows how close a relation 
exists between the regulation maintained and the attitude 
of the public. 


Service defects must be attacked systematically-in or- 


der to secure lasting improvement. The number and size 


of prime movers operated at different hours, the extent to 
which the governors control the speed of the engines or tur- 
bines; the degree of regularity with which the steam pres- 
sure is maintained, the relation of motor to lighting loads, 
and the extent to which loads upon individual feeders fluc- 
tuate and become re-distributed must all be looked after. In 
modern plants hand regulation is largely passing away, ex- 
cept where extensive changes in the voltage are manually 
imposed as the load increases or subsides. There is more 
room for the use of automatic recording voltmeters at tem- 
porary points of installation on the system. Such records 
are not necessary continuously, perhaps, but they throw no 
little light upon the service which the consumer is getting, 
particularly as new installations are connected and as new 
applications and times of use of current appear in different 
localities. Sooner or later the small central station oper- 
ating combined lighting and power loads upon a common 
set of busbars must seriously consider the expense of in- 
stalling automatic busbar or feeder-regulating apparatus, 
if there is to be any force to the argument that central- 
station service is more uniform and reliable than that ren- 
dered by isolated plants. The cost of good regulation some- 
times looks large to the little company, but we believe that 
the consumer as a rule stands ready to pay for it, prefer- 
ring to meet the expense fairly and squarely than to pay less 
for an inferior quality of service which both annoys him 
and shortens the life of his lighting equipment. From the 
station point of view, also, it is better to run the productive 
machinery in the station at relatively high load-factors on 
a single set of busbars than to attempt to segregate the out- 
put on individual machines which must perforce be opera- 
ted at poor efficiency on account of underloading. Most im- 
portant of all, however, is the giving of the best possible 
service for the price charged, fitting the latter to the system 
conditions with sufficient skill to cover the small fixed and 


operating expenses pertaining to automatic regulating 
equipment. 


LIMITED FRANCHISE KILLED BY MASSACHUSETTS 
` COMMISSION. | 

In a recently published decision admitting the Con- 
necticut River Transmission Company to distribute electric 
power to large consumers in the town of Clinton, the Board 
of Gas and Electric Light Commissioners of Massachusetts 
has cancelled a limited-franchise provision made by the local 
authorities in granting the company a location, and empha- 
sized the point that the public control of the electric-serv- 
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ice situation would be much weakened by departing from 
the usual indeterminate franchise under Commission super- 
vision. The local board of selectmen had imposed a 28-year 
limit upon the company. The decision of the Commission 
carries forward its well known policy of permitting large 
power companies selling electricity on a wholesale basis to 
enter territory in which local lighting companies are serv- 
ing smaller power consumers, the former being restricted 
as to the connected load and consumption characteristics 
which may be taken as the basis of contracts. As in the 
cases formerly decided at Fitchburg and Worcester, the 
company is permitted to sell energy only to consumers of 
800-horsepower rating or over, the municipality itself and 
the local electric lighting company being exempted. In this 
way the benefits of cheap hydroelectric power will be 
shared by all users of electricity in the community, and the 
results already obtained in the two communities above 
named are certain to be duplicated at Clinton. 


CENTRAL-STATION SERVICE IN AGRICULTURAL 
| COMMUNITIES. 

Although the recent discussions of the use of electricity 
in farming are interesting and will doubtless not prove inef- 
fective, it appears that certain important features of the sit- 
uation have not been given due consideration. As to the 
utility of electricity on the farm, people at all well informed 
in matters electrical are already fully convinced. But the 
farmer, on the other hand, all allegations to the contrary 
notwithstanding, is very cautious about investing consider- 
able sums of money in new and unfamiliar appliances; he 
usually has to be shown that the investment is going to 
prove profitable, and hitherto, even in many of the most 
prosperous agricultural sections, there has been but little 
general and determined effort to convince him of the ad- 
vantages of electricity in agricultural processes. More- 
over, it is a fact that central-station conditions in some of 
the largest and most prosperous agricultural sections of 
the country are very largely unfavorable to the introduction 
of electricity on the farm. And it may be added in this con- 
nection that these same conditions are likewise a serious 
handicap to profitable returns from the operation of the 
central station itself. 

The cost of transmission lines built solely to supply farms 
with power is usually so great compared with the amount 
of power for which a market may thus be found as to pro- 
hibit the building of such lines altogether. Where these 
lines can be used to connect small towns and villages to the 
central station, however, the selling of electric power to the 
farmers along the way may often be made a very attractive 
proposition both to the consumer and the central station 88 
well. But unfortunately the practice of supplying more 
than one town from a single generating plant has been con- 
fined largely to hydroelectric plants and to a relatively 
small number of the central stations in the larger commer- 
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cial centers. So in sections remote from hydroelectric sta- 
tions and large towns, each small town generally under- 
takes to build its own central station, either through munic- 
ipal enterprise or otherwise, or else to get along without 
the benefits of electric service. The plants are nearly always 
built solely with a view to supplying local needs, and in 
their management the original policy usually has to be ad- 
hered to regardless of all considerations of actual loss or 
possible gain. In one of the richest of the agricultural 
states there are small municipal central stations in surpris- 
ingly large numbers, each engaged in what is generally a 
futile effort to realize reasonable returns by serving only 
the little town of which it is a part; while on the surround- 
ing farms and in neighboring villages there is often the op- 
portunity of obtaining loads which would make the cen- 
tral station an attractive investment. It is not probable that 
conditions will be greatly improved here, however, while 
the matter is left with the municipality. 

As already suggested, in some of these communities a 
single large central station for serving a number of small 
towns and villages and the intervening farms could prob- 
ably be operated in a highly successful manner. 


HIGHER ENGINEERING. 

In an address to a body of engineering students at one 
of our leading universities, the speaker said that college- 
trained engineers of to-day may be divided into two classes, 
those who design and construct engineering structures as 
well as is possible according to existing standard practice, 
rules and customs, and those who endeavor to improve upon 
former methods and to develop new departures. Both 
classes are very necessary, or if there is any difference in 
importance, the former is the more essential, besides being 
by far the larger one. The duty of the one is to study ex- 
isting practice carefully and thoroughly so that his work 
will be the best that can be done with existing knowledge. 
The duty of the other is to go more deeply into the subjects 
and find out whether existing practice is really the best, 
and whether it can be improved upon by new departures, 
sometimes perhaps of a revolutionary character. They may 
be likened respectively to the farmer who tills his soil in 
the best possible way known for the regulation crops, and 
the explorer or scientifically trained agriculturist who en- 
deavors to find new and better fertilizers or better species 
of plants to grow. The former class, he remarked, may be 
said to keep the world moving, the latter to make it move 
faster. Or put in other terms, the former, although doing 
good work, is working in a rut, while the latter tries to 
climb out of the rut to see whether there is any better 
ground to work in elsewhere. A rut has been defined as ‘‘a 
grave, only it’s longer.’’ On the other hand it is the rut in 
a grooved rail that keeps the train on the track. 

Both classes have existed for a long time, but until re- 
cently the one has been somewhat sneeringly referred to as 
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a class of theorists, or wild inventors, and their ideas have 
been looked upon as Visionary, impractical and useless. In 
the earlier days this was not entirely without justification 
owing often to the lack of appreciation which the so-called 
theorist had of the requirements of successful practice, and 
owing to the prominence of the uneducated inventors of the 
perpetual-motion class. In later times, however, the plod- 
ding, patient, ceaseless work of the searchers for new 
truths, often done with a purely altruistic spirit, has be- 
come recognized and appreciated more and more. This 
change of attitude has been due in large part to the fact 
that many of the studies of the scientists have turned out 
to be of great commercial value, as is evidenced for in- 
stance in the transmission of intelligence by means of waves 
of ether, known better as wireless telegraphy; also to the 
fact that the public at large, including the capitalists, is be- 
coming better educated and is beginning to have more re- 
spect for higher intelligence; on the other hand the so-called 
scientific man today has a better realization of the require- 
ments of successful practice. The electrical engineer has 
gotten the steam engineer out of his rut, resulting in very 
great improvements in engines; the scientific study of the 
velocity of the particles of steam has led to the useful steam 
turbine; the scientific study of the rare earths by the chem- 
ist has led to a more efficient gas lighting which in turn has 
urged the electrical engineer to study his lamp more scien- 
tifically, resulting in the tungsten lamp. The great value 
of the higher class of scientific research has in fact now 
been so fully recognized that some of the larger companies 
have found it profitable to maintain regular research labor- 
atories, in some of which a very high class of scientific work 
is done. The so-called ‘‘scientific management” which is 
meeting with increased favor by the more progressive, when 
not overdone, is another instance showing how the more 
highly developed scientific training can be applied to busi- 
ness management. 

This change has led to what might now be called high- 
er engineering,” that is, that branch of engineering in which 
the higher education of the engineer, physicist or student 
is applied to the development of new departures from 
standard practice; to progress as distinguished from mere 
maintenance. The evidence of this can be seen everywhere, 
and it appears to be greatly disturbing the self-satisfied 
business men who had settled down comfortably to routine 
practice based on the standards of the past; and who now 
find themselves rudely awakened to recognize that they 
have been asleep in a rut and that they must now do some 
hustling to keep up with those who are awake and more 
progressive. The first attempt of those thus disturbed was 
to try to stifle the more progressive by coercion and great- 
er power of control, but the strongest walls must ultimately 
break down under a persistently increasing and accumulat- 
ing force, and the most effective of such forces is the power 
of the higher intellect. 
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Schedule for 1912 Lamp Lighting. 
The ExvecrricaL Review AND WEST- 
ERN ELECTRICIAN has prepared for the 
year 1912 a schedule for lighting street 
lamps which shows in tabular form the 
proper time for lighting and extin- 
guishing lamps on the moonlight sched- 
ule and the all-night schedule. The to- 
tal number of hours of lighting each 
month is given for these two schedules 
and also for Frund’s system and the 
moonlight-midnight system. By the 
latter is meant following the moonlight 
schedule until midnight, after which 
no lamps are operated on any night. 
This schedule is in the form of a sheet 
of convenient size, which forms an in- 
sert in a small booklet containing in- 
structions and other information. The 
schedule sheet may be removed for 
posting on the wall for easy reference. 
One copy of this lighting schedule 
will be sent free of charge to any sub- 


scriber requesting one. The price to 


others and for additional copies will 
be, as heretofore, ten cents. 


C a 


A Committee on Rubber Analysis. 


It is a well recognized fact that the 
art of analyzing rubber compounds has 
not reached the state of perfection 
which the commercial importance of 
rubber products seems to warrant. Va- 
rious chemists have developed meth- 
ods of analysis possessing more or less 
merit, but at the present time these 
methods cannot be relied upon to give 
concordant results. Users of rubber-in- 
sulated wire are particularly interested 
in the analysis of rubber compounds 
owing to the recent practice of insert- 
ing chemical clauses in specifications. 
The manufacturers are equally inter- 
ested because in the present state of 
the art, they are likely to have insula- 
tion refused by their customers, not 
Yecause it is defective, but because 
some unforeseen method of chemical 
analysis indicates that the specifica- 
tions have not been complied with. 
Chemists are interested not only in the 
scientific aspects of the problem, but 
also in its commercial aspects, because 
the chemical specification for rubber, 
with all it implies in its relation to 
chemists, will drop out of use unless 
the chemists are able to stand back of 
it with an analysis that cannot be con- 
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troverted. Realizing these conditions, 
E. B. Katte, chief engineer of electric 
traction of the New York Central Rail- 
road, invited a number of prominent 
manufacturers, consumers and chem- 
ists, to a conference, at which the sub- 
ject of rubber specifications could be 
discussed and steps taken to secure the 
desired uniformity in rubber analysis. 

The conference was held on Decem- 
ber 7, the attendance including repre- 
sentatives of the United States Army, 
the New York Central Railroad, the 
Pennsylvania Railroad, the General 
Electric Company, the Standard Under- 
ground Cable Company, the Simplex 
Electrical Company, the Hazard Manu- 
facturing Company, the American 
Chemical Society, and several chemists 
who have made a specialty of rubber 
analysis. Samuel Reber was elected 
chairman, after a discussion of the 
various aspects of the problem, the fol- 
lowing committee was nominated to de- 
termine a standard procedure in the 


‘analysis of rubber compounds: H. B. 


Rodman, Pennsylvania Railroad, Al- 
toona, Pa.; C. R. Boggs, Simplex Elec- 
trical Company, Cambridge, Mass.; W. 


B. Gieser, New York Central Railroad, 


Albany, N. Y.; P. Poetschke, The Led- 
erle Laboratories, New York; James P. 
Millwood, Brooklyn, N. Y.; Wallace 
Clark, General Electric Company, Sche- 
nectady, N. Y.; W. A. Del Mar, New 
York Central Railroad, New York. 

The work of the committee will be 
largely in the nature of laboratory tests 
and comparison of results by corre- 
spondence and periodic meetings. Sug- 
gestions and communications will be 
received by the secretary, W. A. Del 
Mar, 335 Madison Avenue, New York, 
N. Y. 

eo 
French Cable Company Lowers Rates. 

The French Telegraph Cable Com- 
pany has announced that it would put 
into immediate effect a flat cable rate 
of five cents a word for deferred press 
dispatches between New York and 
London and London and New York, 
thus meeting the five-cent rate for simi- 
lar cablegrams already operative with 
the Commercial Cable Company and 
the Western Union Company. 

A flat rate of five cents for deferred 
press dispatches between New York 
and Paris and Paris and New York is 
contemplated by the French Company 
and will be made operative as soon as 
the assent of the French administra- 
tion had been obtained. 


Vol. 59—No. 26 


Electrical Exports for October. 

The Bureau of Statistics of the De- 
partment of Commerce and Labor, 
Washington, D. C., ° has issued its 
monthly summary of imports and ex- 
ports of the United States for the 
month of October. From these statis- 
tics the following data relative to the 
exports of electrical products are ob- 
tained. 

The figures for October show some 
improvement over the corresponding 
ones of a year ago, both in appliance 
and machinery shipments. The ma- 
chinery exports were not quite as 
heavy as in the preceding months, 
however. The comparative monthly 
data are as follows: 

Electrical Electrical 


Month. Appliances. Machinery. Total. 
October, 1911 ...... $851,650 $583,000 $1,434,650 
September, 1911 .... 841,769 668,881 1,500,600 
October, 1910 ....... 780,283 614,184 1,294,417 


A summary of the principal coun- 
tries to which electrical products were 
sent in October, together with the value 
of these shipments, is given below: 
Electrical Electrical 


Countries. Appliances. Machinery. 
United Kingdom............ $ 66,995 $ 63,958 
Canada s sno5s bs ah ce eh oe ees 289,220 141,702 
Mexico ...... cece ccc ncccens 53,959 48,035 
UDB inh in cares See VASE RSE SS 35,602 30,513 
Brazil ......essseseesesosses 183,332 70,292 
Japan .....sesssssssoos oeeo 82,006 43,633 
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Canadians Discuss Conduit Work. 

G. M. Gest, of New York City, deliv- 
ered a very interesting address before 
the Canadian Society of Civil Engi- 
neers on December 14. The lecture dealt 
with underground conduit work, and 
was illustrated by moving pictures 
showing the operations in connection 
with the work in various cities of the 
United States, England and Mexico. 
The chair at the meeting was occupied 
by H. M. Vaughn, chairman of the 
Committee on Papers. 

——_—__—_»-o 
Better Light for Subway Cars. 

The Interborough Rapid Transit 
Company, of New York City, is to make 
considerable improvements in connec- 
tion with lighting its subway cars. The 
Interborough has installed storage bat- 
teries in more than 300 of its new cars. 
and according to Frank Hedley, vice- 
president of the system, the number 
will be increased. At some future time 
it is probable that a system of twenty 
five-volt lamps will be employed, al- 
though this will not be done at present. 

oo 

Iron Mountain Line Adopts Telephone. 

The block system and train dispatch- 
ing by telephone has been adopted by 
the Iron Mountain Railroad and equip- 
ment of its lines has been completed. 
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Thomas Eugene Mitten. 

The distinction of having first in- 
stalled pay-as-you-enter cars in America, 
of having in a few years converted the 
extensive system of the Chicago City 
Railway Company from a chaotic condi- 
tion to one of order and profit, and of 
having done this in such a manner as to 
please the stockholders, employees and 
the public, has been achieved by Thom- 
as E. Mitten, who recently tendered 
his resignation as president of that com- 
pany. The truth of his assumption that 
a regard for the welfare of employees 
and for public opinion are necessary for 
successful operation of a 
public utility, is borne out by 
the present prosperous con- 
dition of the Chicago City 
Railway Company. 

Mr. Mitten was born in _ 
Brighton, England, in 1865, 
and came to this country 
with his parents when but 
fifteen years of age. At nine- 
teen his railway career be- 
gan, when, coming from a 
farm at Newton, Ind., he be- 
came telegraph operator and 
joint agent for the Chicago 
& Eastern Illinois Railroad 
at the Wyndhan, Ind., sta- 
tion. He later became local 
agent at Attica, Ind. After 
that time he served in minor 
positions with several roads, 
becoming in 1890 general 
superintendent of the Den- 
ver, Lakewood & Golden 
Railroad. oo 

In 1893, when the electric - 
railway was but in its in- 
fancy and its operating and 
executive problems had to be 
worked out, Mr. Mitten left 
the old steam lines and en- 
tered this new field, becom- 
ing assistant super ntendent 
of the street-railway system of Mil- 
waukee. Soon afterward he was made 
general superintendent. Milwaukee 
was at that time in the throes of a rail- 
road strike, and his talents for organ- 
ization and arbitration were so well ap- 
plied that an equitable arrangement 
was soon made and the system placed 
on a profitable basis. 

Just prior to the Pan-American Ex- 
position at Buffalo, he became general 
superintendent of the International 
Railway Company, which operates ex- 
tensive lines in Buffalo and in the Ni- 
agara region. During the Exposition 


the claims on the resources of the rail- 
way were extremely heavy. Crowds 
were flocking in from all over the coun- 
try, attracted by both the Falls and the 
Exposition and putting an abnormally 
heavy summer load on the system. 
Here again Mr. Mitten’s capacity for 
organization manifested itself to such 
advantage that at the close of the sea- 
son he was made general manager of 
the system. 

His successful management had at- 
tracted such attention that in 1905 he 
was made vice-president of the Chicago 
City Railway Company, and changed 


THOMAS E. MITTEN, 

Notable Manager of Traction Properties. 
his field of activity to that city. Very 
shortly afterward he was made presi- 
dent of the company. Although at- 
tracted by the Chicago opportunity, he 
was so strongly urged to retain connec- 
tions with the Buffalo company that he 
has since acted as its vice-president and 
has directed its business policy. 

Throughout his connections with 
steam and electric railways his ideals 
of fair treatment of the public and the 
company employees have been main- 
tained. His success has been evident; 
his promotion has heen rapid. Al- 
though every inducement was made to 
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retain Mr. Mitten in the service of the 
Chicago City Railway Company, he be- 
lieved that, as the work of rehabilita- 
tion was over in Chicago, his work was 
needed in other fields. His resignation 
from the Chicago City Railway Com- 
pany becomes effective on December 31, 
after which time he will give all his 
attention to organization and rehabili- 
tation work on the railway systems of 
Buffalo and Philadelphia. He has been 
made managing director of the Inter- 
national Traction Company of Buffalo, 
and chairman of the Executive Com- 
mittee of the Philadelphia Rapid Tran- 
sit Company. 
—____~+-+¢—___-—__ 
Electrical Development 
Abroad. 

Frederick Sargent, of Chi- 
cago, who has been investi- 
gating manufacturing condi- 
tions abroad, reported on his 
return that, while the im- 
provements over our methods 
were small, there were a 
number of interesting devel- 
opments. 

‘‘The latest thing in elec- 
trical work in England,’’ he 
stated, ‘‘is that being done 
at Newcastle-on-Tyne, where 
a company’s system extends 
for forty or fifty miles, and 
picks up a number of indus- 
trial centers. They take the 
waste heat from iron fur- 
naces, and employ it for the 
generation of electric power. 
A favorite scheme is to take 
the coke gas that is thrown 
off in the preparation of by- 
products and use that for 
making electricity. Of 
course, the company buys the 
waste heat and gas, and there 
you have a wonderful illus- 
tration of the develo »ment of 
the conservation idea.’’ 

Aside from electrical de-elopments 
he remarked that one of tne most in- 
teresting things he noted was a 2,000- 
horsepower oil engine of a ¿ype being 
made at Winterthur, Switzerland. 

———__sa-- oe 
Brooklyn Engineers Meet. 

The fifteenth annual meeting and 
dinner of the Brooklyn Engineers’ 
Club was held recently at the Hamilton 
Club, Brooklyn. Officers elected were: 
president, William T. Donnelly; seere- 
tary, Joseph Strachan; treasurer, 
James W. Nelson. 
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Meeting of the Jovian Luncheon Club. 

A most enthusiastic meeting of the 
recently organized New York Jovian 
Luncheon Club was held Wednesday, 
December 13, at Kalil’s Restaurant, 18 
Park Row. 

The attendance numbered 137, which 
against 105 at the previous meeting 
and about 25 at the first meeting, cer- 
tainly shows rapid progress. 

C. A. S. Howlett, of the General 
Electric Company, was the speaker of 
the day. After complimenting the 
chairman of the meeting, F. E. Watts, 
of the Sunbeam Incandescent Lamp 
Company, on his enthusiasm and indus- 
try in connection with the organiza- 
tion, Mr. Howlett spoke very forcibly 
on the necessity of such an organiza- 
tion having some work of a practical 
nature to do in order to bind it more 
firmly together. 

He used as an illustration the organ- 
ization of the first Luncheon Club in 
Chicago, showing that while the first 
meetings were of benefit from the co- 
operative ‘‘come-together’’ spirit, 
which was engendered among its mem- 
bers, the fact that there was nothing 
practical to do lead in a short time 
to the dissolution of the organization. 

He compared this first organization 
with the organization of the Electric 
Club, of Chicago, of the present day. 
The fact that it had been in existence 
now for several years and that it was 
successful, and had a constantly grow- 
ing, enthusiastic membership of prac- 
tically all the live wide-awake elec- 
trical men in the city of Chicago, was 
due entirely to the fact that the Elec- 
tric Club, of Chicago, was doing things 
—doing things of a practical and def- 
inite nature. At each one of their 
meetings, which are held weekly, there 
is always one speaker who has some- 
thing to say which is of interest to the 
electrical men of Chicago—something 
which the Chicago men should know 
about, should discuss among them- 
selves and work together on, either for 
or against. When it is remembered 
that the present organization is 
composed of exactly the same men who 
were members of the organization 
which failed for lack of purpose, Mr. 


Howlett’s illustration was a very forci- 


ble one. 


A Membership Committee, a Press 
Committee and a Speakers Committee 
have been appointed and from the per- 
sonnel of these various committees and 
from the enthusiasm of all the mem- 
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bers of the present body, it looks as 
though New York City was to be num- 
bered among those in the rapidly grow- 
ing list of successful electrical organ- 
izations in the United States. 

The next meeting is to be held on 
December 27 at Kalil’s Restaurant and 
at this meeting there is to be arranged 
a big Jovian rejuvenation. While the 
organization is composed, at present, 
of Jovians, the idea is not to limit the 
Luncheon Club to only those who are 
Jovians, but to invite to each lunch- 
eon any and all who are interested in 
any way in the development of the 
electrical industry. 

e 
Peoria Electric Show. 

The Peoria Show Association will 
hold its first annual electrical show in 
Peoria, Ill., January 22 to 27, 1912. It 
will be open each day from 10 a. m. to 
10:30 p. m. The admission fee to the 
public will be twenty-five cents. 

The show is meeting with the hearty 
co-operation of electrical manufacturers 


PEORIA COLISEUM. 


and supply men and the outlook is en- 
couraging for a very successful exhi- 
bition. Much of the floor space has al- 
ready been disposed of. There will be 
feature entertainments of a high char- 
acter and the show is being widely ad- 
vertised throughout the Mississippi 
Valley. ‘ 
The show will be held in the Peoria 
Coliseum, which has a ground floor 
space of 15,364 squere feet. It is shown 
in the accompanying illustration. The 


secretary of the Association is Leroy A. 
Mills. 


eee se 
A New Element of Platinum Group. 
Announcement has been made by A. 
G. French of the discovery of a new 
metal of the platinum group, which he 
has named ‘‘canadium.’’ The mine 
from which the new element was taken 
is in British Columbia. The metal oc- 
curs native, can be melted with the 
blowpipe, but cannot be oxidized. 
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New York Railway Distributes Christ. 
mas Fund. 

The distribution of a Christmas fund 
amounting to $40,000 was announced 
by the directors of the Interborough 
Rapid Transit Company. This fund 
will be given at the rate of $5 in gold 
to each employee receiving $110 a 
month or less who has been on the 


company’s pay roll since December 31, 
1910. 
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Reorganization of Allis-Chalmers Com- 
pany. 

In anticipation of the company’s fi- 
nancial reorganization the commot 
shareholders of the Allis-Chalmers 
Company have formed a committee for 
the protection of their interests. 

The committee’s chairman is A. J. 
Hemphill, president of the Guaranty 
Trust Company. Other members of the 
committee are: Frederick Strauss, of 
J. & W. Seligman & Company; Albert 
H. Wiggin, president of the Chase Na- 
tional Bank, and J. Horace Harding, 
of C. D. Barney & Company. 

The common stockholders 
will be asked to deposit their 
shares with the Guarantee 
Trust Company. 

The report of the commit- 
tee recently organized to con- 
sider plans for the rehabilita- 
tion of the Allis-Chalmers 
Company is expected shortly. 

The bondholders’ commit- 
tee, organized some days ago, 
is advertising for holders of 
bonds to deposit them with 


the Central Trust Company, New 
York City. 


-ee 


Minnesota Electrical Association Con- 
vention and Show. 

The fifth annual convention of the 
Minnesota Electrical Association will 
be held in Minneapolis, Minn., March 
20, 21 and 22. As previously an- 
nounced, the third annual Minneapolis 
Electric Show will be held the week of 
March 16-23 so that the delegates to 
the convention will have an oppor- 
tunity to inspect the various exhibits. 

Also, under the auspices of the Min- 
nesota Branch, the American Institute 
of Electrical Engineers will hold & 
meeting on March 19 and 20. The 
Minnesota Electrical Contractors will 
also hold their semi-annual convention 
in Minneapolis during the week of the 
show. 

A number of special features have 
been arranged for the show. 
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The Wilmette Pumping Station. 


Unique Design of an Electric Pumping Plant. 


An electric pumping plant of con- 
siderable interest was placed in opera- 
tion this year at Wilmette, Ill., by the 
Sanitary District of Chicago. Al- 
though the important engineering 
works undertaken by the Sanitary Dis- 
trict within the last score of years are 
familiar to most readers of technical 


the flow from the sewers that formerly 
had emptied directly into the lake. At 
Thirty-ninth Street a station was built 
to pump the discharge from the two 
South Side intercepting sewers, as well 
as a large quantity of lake water for di- 
lution, into a twenty-foot sewer under 
Thirty-ninth Street that drains into a 


journals, a brief summary is desirable 
in order to understand the purposes of 
the station to be described in this arti- 
cle. 

The water supply of the city of Chi- 
cago and of all the suburban cities and 
villages directly north of it, is obtained 
from Lake Michigan. Formerly a large 
part of the city’s sewage flowed into 
the lake, and as the result of this con- 
tamination frequent epidemics swept 
over the city. The Sanitary District of 
Chicago was therefore organized to 
provide for all the sewage that had 
flowed into the lake. Ata cost of about 
$35,000,000 a thirty-mile canal was dug 
from the South Branch of the Chicago 
River to between Lockport and Joliet, 
Ill. The flow of this river was reversed 
from the lake into this canal, and dis- 
charged into the DesPlaines River to 
find its way ultimately into the Missis- 
sippi River. At the discharge end of 
the Drainage Canal a hydroelectric 
Station was built to utilize the thirty- 
five-foot fall at this point; from this 
station electrical energy is transmitted 
to Chicago and used principally for 
municipal purposes in and near the 
city. 

Four intercepting sewers were built 
along the lake shore by the City to take 


FIG. 1—VIEW OF THE WILMETTE STATION AND BRIDGE FROM THE SOUTHWEST. 


fork of the South Branch of the river. 
At Lawrence Avenue a similar station 
pumps the diluted sewage from the two 


North Side intercepting sewers into the ` 


North Branch of the river. These two 
pumping stations were built by the City 
and have now been turned over to the 
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of the sewage from these communities, 
the North Shore Channel was dug with- 
in the last two years. It runs from the 
southern part of Wilmette southwester- 
ly through Evanston and then south- 
erly through the northern part of Chi- 
cago to a connection with the North 
Branch of the Chicago River near Ked- 
zie Avenue. Its width is about 40 feet 
at the base, 80 feet at the water line, 
and 120 feet at its banks. Into it will 
be discharged a number of intercepting 
sewers still to be built along the lake 
shore; a number of Evanston sewers 
drain into it already. 

In order to provide a positive flow 
in this channel from the lake into the 
river, it was necessary to install a 
pumping station. The most suitable 
location for it was found to be near 
the lake entrance of the channel. About 
400 feet from the lake the channel is 
crossed: by Sheridan Road, which is a 
fine boulevard connecting all of the 
North Shore suburbs with Chicago. As 
a monumental bridge for this crossing 
was evidently desirable, it was consid- 
ered expedient to combine both the 
bridge and pumping station in one 
structure. 

As shown in Figs. 1 and 2, this was 
very successfully accomplished. The 


, ~~ TD E Fant nee eon 
+m. a vir aoe +See tom = eo . a 


s SE yi 


FIG. 2.—VIEW FROM THE NORTHEAST, SHOWING LOCK AT THE LEFT. 


Sanitary District, which already has 
converted part of their steam-driven 
equipment to electric pumping. 
Directly north of Chicago are the 
city of Evanston and the villages of 
Wilmette, Kenilworth, Winnetka, Glen- 
coe, etc., all within the area of the San- 
itary District of Chicago. To take care 


entire design is unique. The bridge 
has exceptionally graceful lines. It has 
a total length of about 240 feet; the 
roadway is 46 feet wide and there is 
an eight-foot sidewalk on either side. 
The bridge and station were built of 
structural steel and are faced with Bed- 
ford stone. The pumping station oe- 
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cupies the space directly beneath the 
center span. From the bridge nothing 
can be seen of the station except a por- 
tion of the lock and part of the inlet 
eribway. On the northwest side of the 
station is a roadway for the delivery 
of machinery and supplies. On the 
southeast side is the lock, which has 
dimensions of 22 by 120 feet. This lock 
can be used by dredges and scows in 
future dredging operations, and is also 
intended for the use of motor boats and 
other small pleasure craft that it.is ex- 
pected will make use of the North 
Shore Channel. 

The station consists of two main 
rooms neatly lined with white glazed 
brick. In the southwesterly portion is 
the motor room with an area of 29 by 
54 feet, and a height of 36 feet. In the 
northeasterly portion is the transform- 
er room with similar dimensions, ex- 
cept as to height. Directly beneath the 
transformer room are located the four 
tunnels in which the large pumps are 
installed. 

The main pumping equipment con- 
sists of four screw pumps. A number 
of views of the runners of these pumps 
were given in the ELECTRICAL Review 
AND. WESTERN ELECTRICIAN of August 
27, 1910, page 485. The diameter of 
the runner is nine feet, and the normal 
speed seventy-five revolutions per min- 


„ute. The pumping capacity of each of 


the screw pumps is 15,000 cubic feet 
per minute, or a total of about 10,000,- 
000 gallons per twenty-four hour day 
for the entire station. The pumps op- 
erate against a head of one to two feet, 
depending upon the lake level. The 
gates in the main tunnels on the dis- 
charge end are opened by means of 
chains. that can be seen in Figs. 3 and 
5. These gates are of the flap type. 

A general view of the motor room is 
shown in Fig. 3. The principal equip- 
ment in this room is the group of four 
induction motors that are geared to the 
pump shafts. A closer view of one of 
these units is shown in Fig. 4. The 
motors are three-phase, 440-volt, 60-cy- 
cle, 150-horsepower induction motors 
with wound rotors. They were sup- 
plied by the General Electric Company. 
The motors are arranged for variable- 
speed control; their normal speed is 514 
revolutions per minute. The motors 
are controlled from the front of the op- 
erating switchboard. As shown in 
Figs. 3 and 7, there are four control 
pedestals near the edge of the plat- 
form. In each ease the body of the 
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controller itself is mounted horizontal- 
ly underneath the switchbeard gallery, 
the shaft in the pedestal being con- 
nected with the controller shaft by 
means of beveled gears. Alongside the 
controllers and underneath the switch- 
board are the iron-grid secondary re- 
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ing each of the pump tunnels, also a 
sump underneath the motor room. hk 
can also be used for:converting the lock 
into a dry-dock, and in the summer it is 
available for sprinkling the lawns about 
the bridge. This set, as well as the 
four large screw pumps, was provided 
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FIG. 3.—GENERAL VIEW OF THE MOTOR ROOM 


sistances. Each of the four motors is 


connected to its pump shaft through a 
single-reduction spur gear and flexible 
coupling. The gear ratio is 514 to 75. 
A specially designed thrust bearing is 


by Allis-Chalmers Company, Milwaukee. 

The electrical supply for the station 
is obtained over two independent 12, 
000-volt supply circuits, that are carried 
from the District’s terminal station at 
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RING. 
FIG. 4—ONE OF THE MOTOR UNITS WITH GEAR CASE, COUPLING AND BEA 


provided to relieve the motor of the 
end thrust on the shaft. 

A fifteen-horsepower induction mo- 
tor direct-connected to a centrifugal 
pump is arranged along the center of 
the southwest side of the motor room, 
see Fig. 5. This unit is used for drain- 


Thirty-first Street and Western Ave- 
nue partly in underground conduit p 
partly on a steel tower line. One ° 
these steel towers may be seen at the 
right in Fig. 2. From this last tower 
the circuits are carried in underground 
cables to the inner wall of the trans 
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former room. Here a set of tie switches 
is provided for connecting them in par- 
allel. There is also a set of discon- 
necting switches for each of the cir- 
cuits between them and the oil switches 
through which they pass to the high- 
tension buses. 


3 
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formers, supplied by the same firm, 
that are used for etepping down from 
440 to 110 volts for the lighting cir- 
cuits and small motors that operate the 
lock and a motor-generator yet. The 
latter is installed at the opposite end 
af the room. It consists of » Wagner 
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FIG. 5.—MOTOR-DRIVEN CENTRIFUGAL SUMP PUMP AND HOISTING DEVICES: FOR DIS- 
CHARGE GATES. 


A view of the transformer room is 
shown in Fig. 6. There are provided 
two banks each of three 150-kilowatt, 
Single-phase transformers, stepping 


single-phase motor driving a Roth 
Brothers thirty-two-volt generator for 
charging a small storage battery of 
twelve cells. This battery is used, in 


FIG. 6.—GENERAL VIEW 


down from 12,000 to 440 volts. The 
transformers are self-cooled, oil-insulat- 
ed and of the standard type supplicd 
by the Pittsburgh Transformer Coin- 
pany. Tubular busbars are used for 
both high-tension and  low-tension 
buses. There is also a bank of three 
thirty-kilowatt, single-phase vrans- 


IN TRANSFORMER ROOM. 


case cf failure of the power, to operate 
the high-tension oi! switches and also 
to provide current for some twenty- 
four-volt lamps in the transformer 
room and over the switchboard. 

The switchboard, a view of which is 
shown in Fig. 7, consists of eight pan- 
els. The first two of these control the 
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two main feeders on the low-tension 
side. The third to the sixth panels, in- 
clusive, control the four large pump 
motors. The seventh panel is for the 
sump motor, and the last panel at the 
right ‘controls the lighting and other 
110-volt circuits. On each of these pan- 
els is an oil switch and circuit-break- 
er furnished by the Hartman Circuit 
Breaker Company. Each panel also 
has a Wagner horizontd#i edgewise 
wattmeter. The first and: last panels 
are provided with similar vvoltmeters, 
and the second panel also has a West- 
inghouse graphic totalizing wattmeter. 
In the wall back of the switchboard 
are four cabinets for the lighting cir- 
cuits. In one of these is a pair of dou- 
ble-pole double-throw switches for the 
circuits over the switchboard and in the 


FIG. 7.—MAIN SWITCHBOARD AND MOTOR- 
CONTROL PEDESTALS. 


transformer room. This enables the 
twenty-four-volt lamps on these cir- 
cuits to be thrown either on the stor- 
age battery already referred to or on- 
to the secondary of a small transformer 
reducing from 110 to 24 volts. As the 
station uses no fuel whatever, it had 
-been intended to install about twenty 
electric heaters along the base of the 
walls in the motor room. These have 
not been necessary, however, and have 


not yet been put in. 


= The Wilmette pumping station was 
designed by the engineering depart- 
ment of the Sanitary District, under 
the direction of G. M. Wisner, chief en- 
gineer, C. R. Dart, bridge engineer, 
and E. B. Ellicott, electrical engineer. 
— eo 
Tests of Electric Purification of 
Sewage. 

The city of Pasadena, Cal., is consid- 
ering the possibility of electrically 
purifying its sewage. The installation 
of this type at Santa Monica, Cal., 
which is claimed to be completely suc- 
cessful, will be investigated first and 
then thorough tests will be made. 
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Report: of Interstate Commerce Com- 


mission. 
The twenty-fifth annual report of the 
Interstate Commerce Commission, 


which was sent to Congress this week, 
is by far the best exposition of the 
methods of procedure before that body 
and of the work that it has already 
done, is doing, and expects to do in 
the future, that has been given to the 
public. The work of the Commission 
is carried on with greater simplicity 
and with greater efficiency than that 
of almost any other department of the 
government’s activities, and that work 
has been multiplied many times since 
the passage of the Mann-Elkins Act of 
1910, which added to the power of the 
Commission not only the consideration 
of the long-and-short-haul provisions, 
but the right to suspend new tariffs 
and proposed changes in existing tar- 
iffs until such time as it has had op- 
portunity to investigate as to their 
propriety and reasonableness. 

Section I of the act, as amended 
June 18, 1910, provides that the Act 
shall apply to telephone, telegraph and 
cable companies, whether wire or wire- 
less. In this connection the Commis- 
sion says: 

‘‘ Numerous questions were asked in- 
formally as to the instances in which 
and the extent to which the provisions 
of the act applied to such companies. 
In December, 1910, the Commission 
heard arguments upon certain of such 
questions, and in March, 1911, ex- 
pressed its views as to what telegraph 
and telephone companies are subject 
to the provisions of the act and the 
nature and character of the service 
which would render a telegraph or tele- 
phone company subject thereto. It was 
there said that such companies are 
subject to the provisions of Sections I, 
III, XV and XX of the Act insofar 
as the terms thereof appropriately ap- 
ply to such companies. 

“Seetion VI of the act requires each 
carrier to print, file, and post schedules 
of its rates, fares, and charges for trans- 
portation between different points on 
its own route and points on the route 
of anv other carrier by railroad, by 
pipe-line, or by water, when a through 
route and joint rate have been estab- 
lished, and provides that the schedules 
printed as aforesaid by any such com- 
mon carrier shall plainly state the 
places between which property and 
passengers will be carried and shall also 
state separately all ternnnal charges 
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which in any wise change, affect, or de- 
termine any part of tha aggregate 
charges or the value of the service ren- 
dered to the shipper, passenger or con- 
signee. It requires that such schedules 
shall be printed and copies thereof 
posted in every depot, station, or office 
of such carrier where passengers or 
freight, respectively, are received for 
transportation. 

‘There appears to be no requirement 
for publication, filing, and posting of 
the schedules of charges for the trans- 
mission of telegraph, telephone or cable 
messages between different places on 
the same route or line or from a place 
on one route or line to a place on an- 
other route or line. 

‘‘The foundation of efficient regula- 
tion, both as to the reasonableness of 
rates and undue discrimination, rests 
in lawfully established charges, and it 
would seem that such lawfully estab- 
lished charges should be contained in 
officially filed schedules which would 
be binding upon the telephone, tele- 
graph, and cable companies and those 
for whom such companies perform 
service. 

‘The penalties and prohibitions of 
Section I of the Act of February 19, 
1903, commonly called the Elkins Act, 
are founded upon lawfully published 
and filed tariffs and would seem not to 
apply in the absence of such lawfully 
published and filed tariffs. 

“It is thought, therefore, that tele- 
phone, telegraph and cable companies 
should be required to publish, file and 
post tariffs of schedules for interstate 
business. There are thousands of small 
independent . telephone companies 
whose business is intrastate except in 
occasional instances where their lines 
are used in connection with the lines of 
other companies for interstate mes- 
sages. The Bell Telephone System has, 
we are informed, more than five mil- 
lion central and pay telephone stations. 
It would probably be unreasonable and 
unnecessary to require that full sched- 
ules of charges should be posted in 
every telephone booth or in every 
branch telegraph office. All rates for 
interstate business should, however, be 
filed with the Commission and be go 
posted as to afford interested users or 
patrons opportunity to ascertain the 
lawful charge for a given service. 

‘We recommend, therefore, that 
Section VI of the Act be amended so 
as to require telephone, telegraph, and 


cable companies to publish, file. and 
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post schedules of their interstate 


charges in such manner and to such 
extent as may be required by the Com- 
mission. 

‘In this connection attention is 
called to the apparent necessity for 
changes in the Elkins Act in order to 
make it clearly applicable to telephone, 
telegraph, and cable companies.” 

In view of the circumstances attend- 
ing the development and operation of 
electric railways of the United States 
and the character of their traffic, it has 
been recognized that under present 
conditions a very large portion of such 
railways should not be considered as 
engaging in interstate commerce, al- 
though, as noted in the last preceding 
report, the tendency on the part of 
many to engage in the interstate trans- 
portation of passengers, of freight, and 
of express matter has continued, and 
there are examples of the development 
of extensive traffic on numerous elec- 
tric lines which seem to be ready to en- 
ter the field once solely occupied by the 
steam roads. 

The work of the Division of Statis- 
tics relating to electric railways has 
been of a rather preliminary nature, 
looking in part toward the establish- 
ment of a full and satisfactory list of 
the companies that are clearly engaged 
in interstate commerce and subject to 
the jurisdiction of the Interstate Com- 
merce Commission. 

The year ended last June was the 
fourth one for which detailed annual 
reports were required from electric 
railway companies, and it should be 
noted that the relative number of com- 
panies reporting has increased with 
each successive year. Because of the 
fact that the number of companies re- 
porting is only a small fraction of the 
entire number in the United States, 
and their financial importance even 
less in proportion, it was not deemed 
advisable, at this time, to compile from 
their reports any figures for publica- 
tion, although such reports are tested 
and analyzed in order to determine 
their reliability. l 

It was deemed worthy of mention in 
the report that nearly all the State 
Commissions that have jurisdiction 
over electric railways have made use 
of forms for report substantially the 
same as those used by the Interstate 
Commerce Commission, thus contribut- 
ing in large measure to a uniformity m 
requirements which it can readily be 
seen is very desirable. 
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MEASUREMENT OF ELECTRICAL 
ENERGY BY RECORDING WATT. 
HOUR METERS.—1I. 


ROTATING-FIELD INDUCTION METERS. 


BY JOSEPH B. BAKER. 


Constructton.—The great bulk of the 
alternating-current meters of the pres- 
ent day are of the induction type, em- 
ploying a disk or cup-shaped rotating 
element, constituting both the driving 
armature and the damping disk. 

The induction meter is designed to 
record the energy in alternating-current 
circuits, and is in principle a split-phase 
induction motor, driving a magnetic- 
friction load which is developed by the 
drag of damping magnets on the disk. 
The phase relation necessary to give 
the ‘‘rotating magnetic field’’ is provid- 
ed by the use of two sets of field coils 
upon iron cores, so wound as to give a 
large phase angle between these fields 
and therefore between the two alternat- 


FIG. 1.—CONSTRUCTION AND CONNECTIONS 
OF WESTINGHOUSE SINGLE-PHASE 
INDUCTION METER. 


ing magnetic fluxes produced by them. 
These fields are the potential or shunt 
field, which is wound with a large num- 
ber of turns of fine wire, giving a high- 
ly inductive winding in which the cur- 
rent lags behind the potential; and the 
series field, which is wound with com- 
paratively few turns of coarse wire, giv- 
ing a nearly non-inductive winding in 
which the current is almost in phase 
with the potential. 

With the rotating system consisting 
only of a disk, and with the commutator 
eliminated, the shaft may be, and is, 
very short and the rotating system is 
light compared to that of the commuta- 
tor meter, and its running friction is 
very low and constant. Hence the ro- 
tating system of the induction meter is 
at an Immense advantage compared to 
that of the commutator meter. 
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General Principle of Operation.—The 
following explanation of the principle 
of operation of the induction meter ap- 
plies particularly to the Westinghtouse 
induction-type integrating watt-hour 
meter, but will afford general guidance 
in the study of all commercial induction 
meters. 

The rotation of the disk is caused by 
the reaction of the two field fluxes upon 
Foucault or eddy currents induced in 
the disk by these fluxes. It is well known 
that when a closed conductor is inter- 
cepted by an alternating magnetic flux, 
eddy currents are induced in the con- 
ductor. It is also true that when a cur- 
rent is passed through a conductor 
which lies in a magnetic field, a force 
is produced which tends to drive the 
conductor out of the field. These actions 
go on in the induction meter, in which 
the disk, constituting the 
closed conductor, has eddy 
currents induced in it by 
the two field fluxes. By the 
construction, the resultant 
eddy currents and fluxes are 
in phase, and the reaction 
between them exerts a torque 
upon the disk which main- 
tains it in rotation, against 
the drag of the damping 
magnets, at a speed approx- 
imately proportional to the 
load. 

Operation on Non-Induc- 
tive Circuits.—The operation 
of the induction meter on a 
non-inductive load will be 
clear from the following de- 
scription, referring to the 
accompanying sketch of the 
construction and connections of a West- 
inghouse single-phase induction meter, 
Fig. 1, general interior views of the 
meter, Figs. 2 and 3, and diagram of 
the relation of the fields, by quarter- 
periods, throughout one complete cycle. 

Referring to Fig. 1, a high-induc- 
tance winding A is placed on the middle 
limb of the laminated iron core A’, the 
wound core constituting the shunt field 
of the meter. The pair of coils B, wound 
on the two limbs of the laminated iron 
core B’ and having low inductance, 
forms the series field. At C, midway 
hetween the shunt and series fields, is 
the disk armature, fixed to a vertical 
shaft which runs on a jewel step-bear- 
ing and actuates a register. The per- 
manent magnet D, with its jaws or poles 
inclosing the edge of the disk as shown, 
is one of the two damping magnets with 
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which each of the meters is equipped. 

As already stated, the combination 
operates like an induction motor. The 
shunt-field coil is bridged across the 
mains, so that the alternating flux in its 
core is proportional to the potential im- 
pressed on the load circuit. The series- 
field coil is connected in series with the 
load, so that its alternating flux is pro- 
portional to the load current. The disk 
has eddy currents induced in it by these 
two fluxes, and the former flux, owing 
to the high inductance of the shunt 
field coils, lags very nearly ninety de- 
grees behind the electromotive force. 
The combined effect of the shunt-field 
and series-field fluxes is the progressive 
shifting of the resultant flux known as 
a rotating field. 

This production of a rotating field is 
made clearer by reference to the dia- 
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grams and to Table .A. In Fig. 1 the 
series-field core B’, and the shunt-field 
core A’, are supported the one inverted 
above the other, and so separated that 
the disk armature runs with its edge 
inclosed between the two poles of the 
upper core and the middle pole of the 
lower one. The series-field winding 
makes a pair of poles of opposite polar- 
ity, for a given direction of current in 
this winding; and the shunt-field wind- 
ing makes the two outside poles of its 
core of identical polarity, and a third 
pole, at the top of the middle leg of this 
core of the opposite polarity, for a given 
direction of current in the shunt-field 
winding. Further, since the mutual 
phase relations of the series-field and 
shunt-field windings is such that the 
magnetic condition of the three-pole 
shunt-field system lags one-quarter pe- 
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riod behind the magnetic condition of 
the two-pole series-field system (as in- 
dicated in Fig. 4) the magnetic con- 


separated as they are by one-quarter pe- Table I must now be re-written as shown 
riod, gives rise to an armature field in Table II. 
which lags behind the resultant field of 


TABLE II 
dition of each pole of the row of five these coils; thereby creating a torque tart ................ oA ek Soe 
poles, presented to the disk armature in the disk which is directly proportion- Sai Pena 2 L F ff 
embraced between them, will be at any al to the power (assuming zero iron and n o ee ee 
instant one-quarter period behind its 


copper losses). , This torque causes ro- Inspection of Table II shows that no 
tation of the disk in the counter-clock- 


ere progressive shifting of the resultant 
wise direction; and this rotation Is at a feld oc curs, and there is consequently 
speed which is proportional to the pow-. no drag on the disk to cause rotation of 
er, for the reason that the damping mag- ame. 

nets oppose the motion by a retarding Therefore the meter will not register 
force which varies directly as the speed on a wattless load; it will record true 
of rotation (assuming zero friction). 


next neighbor on the one side and one- 
quarter period ahead of its next neigh- 
bor on the other side. Thus the mag- 
netic condition of the five poles at the 
start of the alternation, graphically rep- 
resented in Fig. 4, is indicated by the 
top line of algebraic signs in Table I. 


cae power only. 

asa L . Operation on Inductive Circusts.— Adjustments, Friction and Magnet 
Start iccaciacvasencs: + 0 The above explanation is based on the 
Quarter Period ..... 0 


Half Period ........ 


= Strength—The adjustments that are 
Three-quarter Period o H 
+ 0 


applied to commercial induction meters 
consist in the shifting of the damping 
magnets for the full-load adjustment, 
and of auxiliary conductors with respect 
to the shunt field for friction compensa: 
| tion and for frequency and power-fac- 

REGISTET tor adjustment. ; 
ala In as article only a few typical 

A aa La TO e forms of commercial induction meters 
\ will be discussed, and the reader is re- 
ferred to the trade literature issued by 


assumption that the current producing 
the shunt-field lags exactly ninety de- 
grees behind that producing the serjes- 
field, the iron losses and the copper 
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. The condition at the end of the first 
quarter-period -of the alternation is rep- 
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FIG. 4.—DIAGRAM SHOWING RELATION BE- 
TWEEN SHUNT AND SERIES FIELDS 
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The general construction of the sid- 
resented by the second line of this ta- 


losses being zero. The drag on the disk 


ble, which indicates a virtual shifting 
of the resultant field constituted by the 
group of poles one-quarter period to 
the left; and so on through the entire 
alternation, only to be repeated for the 
next and the succeeding alternations. 
This virtual shifting of the resultant 
field is in effect a continuous flow of 
fluxes from left to right—a shifting or 
rotating field—which by its reaction on 
the currents induced in the edge of the 
disk armature inclosed by the group of 
poles drags the armature after it. 

In. other words, the combined effect 
of the series-field and shunt-field fluxes, 


by the shifting field will then be at a 
maximum (as indicated by Table [) 
when the load is of non-inductive char- 
acter, such as a group of incandescent 
lamps; for with non-inductive load the 
current in the series-field coil will be in 
phase with the line voltage. 

Assuming now that the circuit in 
which the meter is connected is purely 
inductive (has zero power-factor), the 
current in the series-field coil itself will 
lag ninety degrees behind the line volt- 
age, and so will be in phase with the 
current in the shunt-field coil. In ac- 
cordance with these altered conditions 
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gle-phase induction meters made by the 
Westinghouse Electric & Manufactor 
ing Company is shown in Figs ? 
and 3. 
The full-load adjustment? of the ni 
gle-phase meter is obtained by shifting 
the damping magnets after loosening 
the clamping screws (see the general 
views of meter). Friction compensation 


1 For a discussion of commercial test core 
the reader is referred to a serial artic vt thod 
present writer entitled “The Test-Meter RIOS, 
of Testing Service Meters,” ELBCTRICAL 
August 8 to September 19, 1908. tnd 

2 The adjustments of the Westinghouse vert! 
tion Meter are more fully described In Deal of 
article by the present writer entitled aL R3- 
Watt-hour Meter Manufacture,” Evecrsic wee 
VIEW AND Westers Exectricus, August 
September 18, 1909. 
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is affected by changing the position of a 
pair of auxiliary conductors (closed 
loops) in the air gaps of the shunt field, 
towards or away from the shunt-field 
coil, thereby varying a slight auxiliary 
torque due to the potential circuit alone. 

The name ‘‘high-torque’’ applied to 
the induction meters manufactured by 
the General Electric Company indicates 
the line of endeavor of that company to 


minimize the effect of bearing friction. 


In the Thomson high-torque induction 
meter, type I, the potential and current 
coils are wound upon a laminated soft- 
iron core forming a magnetic circuit 
which is closed except for the air gap 
in which the disk moves, in order to ob- 
tain high torque with minimum losses, 
and are fastened to a removable frame 
which also carries the other parts of the 
meter, comprising register, damping 
magnets, and rotating system. This 
construction, giving a closed magnetic 
circuit, reduces the effect of stray fields. 
' The new type C Westinghouse in- 
duction meter, also, embodies the 
closed-magnetic-circuit design.® As 
in the commutator meter, the regis- 


FIG. 5.—THOMSON HIGH-TORQUE INDUC- 
TION METER, TYPE I. 


ter reads directly in kilowatt-hours, and 
is removable without interfering with 
the adjustment of the worm and wosm 
gear. 

The compensation for variable fric- 
tion (light-load adjustment) is obtained 
by an adjustable metal rectangle or 


“starting plate,’’ supported on the me- 


ter frame just below the potential coil. 


3 Other improvements in this meter are a 
positive full-load adjustment, including an ar- 
rangement which is claimed to make it im- 
possible to twist the magnets out of adjustment 
in tightening their clamping-screws, and a dell- 
cate micrometer-strew light-load adjustment. 
For all that the writer Knows to the contrary, 
similar improvements are to be found in other 
forms of commercia] induction meters; the con- 
stant improvements in meter design make it 
practically impossible to record the very latest 
orma of American meters, and the reader is 
reterred to trade literature on the subject. 
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The type I meter, in common with all 
otber induction meters, is not strictly 
interchangeabłe on all frequencies. 
Means are therefore provided by which 


Series Element 


FIG. 6.—DIAGRAM OF SHUNT AND SERIES 
FIELDS OF TYPE C WESTINGHOUSE IN- 
DUCTION METER. 


meters intended for use on circuits of 
higher frequency than sixty cycles (the 
standard lighting-circuit frequency) 
can readily be adjusted on sixty 

cycles without recalibration for op- 

eration on either inductive or non- 

inductive loads. This adjustment is 

made by changing two connections. 

In order to prevent ‘‘creeping’’ 
two holes are punched at diametric- 
ally opposite points on the disk near 
its edge. The removal of the metal 
at these points increases the resist- 
ance to the flow of eddy currents in 
the disk when the latter is in a 
certain position relative to the field 
core. Any tendency of the disk to 
be rotated by the potential field™ 
alone is checked when one of the 
holes comes opposite a potential 
pole, and the effect is to prevent 


the disk from passing the said po- 
FIG. 7.—FORT WAYNE SINGLE-PHASE INDUC- . 


sition, t. e., from creeping more 
than half a revolution. 

The meters manufactured by the Fort 
Wayne Electric Works are similar in 
general principle—that of the split- 
phase induction motor—to other induc- 
tion meters, but present the following 
distinctive features. (Figs. 7,8 and 9.) 

A unique form of combined armature 
and damping disk is employed consist- 
ing of an inverted aluminum “cup’’ of 
light but rigid design, with vertical 
damping magnet or magnets, the jaws 
of which inclose the vertical wall of the 
cup. The use of this arrangement, in- 
stead of the more usual flat disk, per- 
mits a close approach of the magnet 
jaws to the wall of the cup—that is, a 
small clearance—and at the same time 
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considerable up-and-down adjustment 
of the rotating system. The cup, which 
is pressed out of sheet aluminum, is 
fixed on a composite steel-and-brass 
shaft shouldered to receive the cup. 
With regard to the use of a cup-shaped 
armature the makers of the Fort Wayne 
meters state, in the bulletin describing 
the high-torque type K meter: ‘‘Obtain- 
ing a high ratio (of torque to weight) 
solely by reducing the weight, produces 
an armature of weak mechanical con- 
struction, which, when subjected to the 
twisting strain produced by sudden 
heavy loads or short-circuits is so dis- 


torted as to prevent free movement of 


the rotating element. The cup armature 
combines unusual strength and mini- 
mum weight and effectually resists the 
distorting strains of sudden increases in 
load. The rotative force applied to the 
armature is sufficient to produce rapid 
acceleration to respond to sudden in- 
crease in load. The ratio between ro- 
tative force and weight of cup-shaped 
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rotating element is such as to give the 
best results on fluctuating loads and in- 
sure long jewel life.” 

In the Fort Wayne single-phase me- 
ter, the damping magnets are mounted 
vertically with their jaws inclosing the 
rim of the cup armature. The top 
bearing is a coil of phosphor-bronze wire 
contained in a brass stud; an arrange- 
ment which permits a certain freedom 
of movement, and is claimed to elimi- 
nate rattling. For other details of these 
meters, and for details of Columbia in- 
duction meters, the most recent bulletins 
of these makers should be perused. 

The following discussion of the effects 
of amount and constancy of friction of 
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rotating element, and of strength and 
constant magnetization of damping mag- 
nets, is in order at this point, in connec- 
tion wtih the friction compensation of 
watt-hour meters. The term ‘‘connect- 
ed load’’ will mean the load—lamps, 
motors, or what not—which the meter 
is set to measure, and the ‘‘meter load’’ 
the expenditure of power in the meter 
itself. | 

In a theoretically perfect rotating 
watt-hour meter the registration, and 
therefore the speed, would obviously be 
exactly proportional to the connected 
load. Also the torque developed would 
be proportional to the connected load. 
It follows that the speed of a meter 
should be proportional to the torque. 
This can only be true when the meter 
load is proportional to the torque. If 
the meter load were of such character 
that it varied strictly with the speed, 
this ideal (meter load proportional to 


<® 
FIG. 8.—REAR INTERIOR VIEW OF FORT 
- WAYNE INDUCTION METER. 


torque) would be reached; but the actu- 
al meter load consists not only of the 
‘‘magnetic friction’? between disk and 
damping magnets, which is exactly pro- 


‘portional to the speed, but also of me- 


chanical friction, which not only is not 
proportional to the speed, but varies 
erratically. The endeavor of the meter 
manufacturer is, then, so to design his 
meter that the assigned meter load will 
consist of as much magnetic friction as 
possible, and as little mechanical fric- 
tion (including windage) as possible. 
The magnetic friction can be made high, 
but the mechanical friction, although it 
may be reduced to a very low value, can- 
not be reduced to zero. Nevertheless, 
by such construction, a relatively large 
amount of the internal work will be 
done in the generation of Foucault cur- 
rents, à. e. in accordance with the law 
of the meter, and such a relatively small 
amount in the mechanical friction, that 
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the unavoidable variation of the latter 
may not produce much inaccuracy. The 
tendency of design is therefore to pro- 
vide as high a torque as may be ob- 
tained without unduly large copper or 
iron losses, and in conjunction therewith 
a good jewel bearing, a light and com- 
pact rotating element, turning at mod- 
erate speed, and a powerful damping- 
magnet system. 

But if the calibration of the meter is 
to be maintained constant in service, all 
these features must be carried out in 
the construction so that they will be per- 
manent. The high torque will remain 
unchanged, as it resides solely in the de- 
sign of the windings and rotating ele- 
ment; whereas the friction, for a given 
weight of rotating element, is governed 
by the condition of the jewel bearing, 
and the consistency of the damping ef- 
fect is governed by the permanence of 
the magnet system. (As we have induc- 
tion meters only under considera- 
tion, commutator friction does not 
enter in.) The high-grade construc- 
tion of the ‘‘first drive’’ from meter 
shaft to register, and of the regis- 
ter itself, to secure minimum fric- 
tion, are assumed. The friction in a 
good register is of little importance 
compared with jewel friction, on 
account of the slow average speed 
of the members of the dial train. 
A slight change in the magnet 
strength will cause a marked error 
in the meter, as the reaction be- 
tween the Foucault currents, gen- 
erated in a mass of metal moving 
through a magnetic field, is pro- 
portional to the square of the field 
strength. 

The meter manufacturer’s endeavor is 
therefore to provide a high torque while 
keeping the mechanical friction at con- 
stant minimum value (high ratio of 
torque to friction), and to provide mag- 
nets having constant, sufficiently high 
strength (permanent damping magnets). 
Good magnets are today available, but 
the combination of a high torque with 
the light rotating element essential to 
the attaining of low friction is a very 
live problem, the attempted solution of 
which by the several meter manufactur- 
ers has resulted in very diverse designs. 
In the old Stanley meter, the use of the 
‘‘magnetic floatation’’ gave a very high 
ratio of torque to friction, by reducing 
the friction to a negligible quantity; 
but the makers of present-day commer- 
cial meters are confronted with the limi- 
tations of jewel step bearings. In at- 
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tacking this problem, some companies, 
such as the Westinghouse Company, 
have sought to secure a good ratio by 
working in the direction of extraordi- 
nary lightness and low friction; others, 
such as the General Electric Company, 
by working in the direction of high 
torque, as already mentioned. 

To a broad view, the claim of ‘‘high 
torque’’ on the one hand, and “‘light ro- 
tating element’’ on the other, are no 
more than commercial catchwords; the 
securing of a good ratio is the important 
thing. High torque can easily be ob- 
tained, either by using a thicker or high- 
er-conductivity (and therefore heavier) 
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FIG. 9.—FORT WAYNE TYPE K-83 PREPAT- 
MENT INDUCTION METER. 
The prepayment switch is at top. 


disk, thus increasing the strength of the 
eddy currents induced in it, or by e3- 
pending a considerable amount of en- 
ergy in the operating windings of the 
meter; or by both of these constructions. 
High torque tends to minimize the ef- 
fect of friction, and is a long step to 
ward a perfect meter; but when obtain- 
ing it means excessive weight of rotat- 
ing element, it may be of little or no 
advantage, or may even result in dis- 
advantage because increasing the initial 
friction and the liability of erratic van- 
ation of friction under service cond- 
tions. Moreover a meter having an W- 
duly heavy rotating element is not suff- 
ciently responsive to fluctuations of 
load, and therefore will not integrate 
a rapidly fluctuating or intermittent 
load with as great accuracy as a meter 
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having a light rotating element. On the 
other hand, the weight of the rotating 
element may be made too low for me- 
chanical strength. Increasing the meter 
losses is likewise objectionable; for al- 
though the excessive loss in a single me- 
ter would be of little account, the aggre- 
gate consumption of energy in the entire 
installation of meters on a central-sta- 
tion system—comparable to the aggre- 
gate magnetizing energy of an installa- 
tion of low-efficiency transformers— 


would be large. 
(To be continued.) 

—— . 
Measuring Electric Current in Absolute 
Units, 

Under the title ‘‘A Determination of 
the International Ampere in Absolute 
Measure,’’ E. B. Rosa, N. E. Dorsey and 
J. M. Miller have reported to the Wasb- 
ington Academy of Sciences their work 
at the Bureau of Standards. 

The absolute unit of current in the 
electromagnetic system is defined in 
terms of the magnetic field which it pro- 
duces. Hence we can measure current 
in absolute units by measuring the mag- 
netic field due to the current, or by 
measuring the ratio between this field 
and some other field which is measur- 
able, as, for example, the earth’s mag- 
netic field. The comparison may be 
made by means of the tangent galvan- 
ometer, and is often called the tangent- 
galvanometer method. 

Or, we can calculate the force of at- 
traction between circuits carrying elec- 
trical currents, and determine the cur- 
rent by measuring the forces of attrac- 
tion experimentally; this is called the 
electrodynamometer or current-balance 
method. The potential energy of two 
circuits relative to one another is equal 
to I,I,.M where I, and I, are the 
strengths of the currents flowing in the 


two circuits and M is the flux of mag- - 


netic force through one circuit produced 
by a unit current in the other, that is, 
the mutual inductance. The force or 
torque between the two circuits tending 
to produce a displacement is measured 
by the rate of change of the potential 
energy. If the currents are constant, 
we have to consider, therefore, only the 
rate of change of the mutual induc- 
tance. If a particular displacement be 
represented by a change dz in the var- 
lable z, and the current is the same in 
the two circuits, the force 


F =T? aM / dx = KT, 
where K is a function only of the 
ratios of the dimensions of the electrical 


circuit. To measure the current I, the 
force F must be measured and K must 
be determined. As to the method of 
measuring F and determining K, the 
various types of instruments differ. 

The force or torque may be balanced 
by (a) the elastic deformation of a wire 
or fiber; (b) the gravitational attrac- 
tion of the earth. Then the torque or 
force must in turn be evaluated in abso- 
lute units. 

K may be determined in three ways: 
(c) by measurements of the separate di- 
mensions of the instrument; (d) by 
comparisons of the instrument with 
some other instrument, the dimensions 
of which can better be measured; (e) 
by measurements of the ratios of the 
dimensions which enter into K. The 
accuracy attainable with the instrument 
depends upon the possible accuracy of 
these determinations. 

The method (a) requires a direct de- 
termination of the force of restitution 
of the deformed body (generally a fi- 
ber) as it was used in the electrical 
measurements. The elastic after-effects 
shown by all material bodies introduce 
formidable difficulties. 

The method (b) requires the meas- 
urement of a force by weighing, and the 


.absolute value of the acceleration of 


gravity. The first is capable of extreme 
precision. An accurate determination of 
the second is very difficult, but results 
obtained with this method at different 
times and places can be very accurately 
compared by relative determinations of 
the acceleration of gravity and may be 
corrected at any time when the absolute 
value is determined to a higher degree 
of accuracy. 

The determination of the constant K 
by the method given in (c) requires 
that the geometrical form of the ap- 
paratus be simple and the dimensions 
relatively large. Thus, the use of sin- 
gle-layer coils is necessitated in general. 
The forces of attraction are usually 
small and can, therefore, be measured 
accurately only with difficulty. Further- 
more, the constant is determined once 
for all and must be assumed to remain 
constant. 

The method (d) allows the use of 
multiple-layer coils and some other fea- 
tures which tend to give a high sensi- 
bility in non-absolute instruments. The 
limitations of simplicity of form are, 
however, imposed upon a second appar- 
atus with which the instrument itself is 
compared. 

The method (e) allows the use of mul- 
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tiple-layer coils and the resulting high 
sensibility. The ratios which enter into 
the constant of the instrument may be 
determined experimentally by methods 
which are comparative and allow an ex- 
treme precision. The constant can be 
redetermined at any time. 


The Rayleigh type of turrent balance 


as used in this work embodies the ad- 
vantages of the methods (b) and (c). 
It consists essentially of three multiple- 
layer coils of square cross-section; two 
large fixed coils and a smaller moving 
coil. All of the coils are coaxial and 
their planes are horizontal. In this 
work three pairs of fixed coils (50, 50 
and 40 centimeters in diameter) and 
three moving coils (25, 25 and 20 centi- 
meters) were used. The moving coil was 
suspended midway between the other 
two from one pan of a precision bal- 
ance. The current was led in and out 
of the moving coil at the balance pan 
by means of fifty silver wires. These 
wires were slack and, on account of 
their fineness, did not interfere sensibly 
with the oscillations of the balance. 

The force exerted upon the moving 
coil by the current in the fixed coils was 
weighed by means of the -balanee, as 
follows: The strength and the direction 
of the current in the coils were arranged 
so that the moving coil was pulled down 
by a force of about three grams. This 
force and the weight of the moving coil 
were counter-balanced. Then the rest 
point a of the balance was determined. 
The current was then reversed in the 
fixed coils alone. The force then be- 
came a pull up instead of down, giving 
a change of about six grams. A 
welght of six grams was put on one 
pan of the balance from which the mov- 
ing coil was suspended, and very nearly 
compensated for the change in the force. 
Another rest point b was taken, the dif- 
ference between a and b gave the dif- 
ference between six grams and twice 
the electrical force upon the moving coil. 
The drift of the balance was eliminated 
by taking a series of the rest points a 
and b and plotting these against the 
time. 

The determination of the force in ab- 
solute units required the knowledge of 
the absolute value of the acceleration of 
gravity. The value at the Bureau of 
Standards was determined in terms of 
the value at the United States Coast 
and Geodetic Survey by William H. 
Berger. G. R. Putnam of the Survey 
has connected the latter value with 
Potsdam by relative pendulum observa- 
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tions. Thus, the value at the Bureau of 
Standards has been referred to Pots- 
dam, where, as the result of a long series 
of observations, the absolute value is be- 
lieved to be known to three parts in a 
million. On this basis, the absolute val- 
ue at the current balance is 980.091 
centimeters per second per second, and 
is probably correct to 'five or six parts 
in a million. 

As seen before, the constant K is the 
rate of change of the mutual inductance 
with the digplacement of one circuit in 
that directign in which we wish to de- 
termine the force. In the present case 
then, K is the rate of change of the mu- 
tual inductance of two co-axial circular 
coils, with the displacement of one coil 
in the direction of the common axis. 
Furthermore, at a certain distance the 
force is a maximum, and the coils of the 
Bureau of Standards current balanee 
were spaced so that this condition was 
satisfied.. In this case the force becomes 
practically a function determined solely 
by the ratio of the radii of the two 
circles. 

The determination of this ratio is then 
the important point in the determina- 
tion of the constant of the instrument. 
It was determined experimentally by 
methods which admit of extreme ac- 
curacy. The coils to be compared were 
adjusted concentric and coplanar, with 
their planes vertical and in the 
magnetic meridian. Most of these ad- 
justments were made experimentally. 
Currents were then passed through the 
two coils in opposite sense and adjusted 
until the resultant magnetic field at the 
center was zero. This was indicated by 
a magnetometer needle, two millimeters 
long. The ratio of the two currents 
which balance each other in this man- 
ner is equal to the inverse ratio of the 
galvanometer constants of the two coils, 
excepting for a small correction on ac- 
count of the length of the needle. The 
ratio of the galvanometer constants 
gives the ratio of the two mean radii 
when the numbers of turns and the sec- 
tional dimensions of the coils are 
known. 

The ratio of the current was meas- 
ured in two ways. The first method 
consisted in a simultaneous measure- 
ment of the two currents by means of 
two potentiometers. The second method 
was employed in cases where, as de- 
signed, the coils had nearly the same 
galvanometer constants. In this method 
the two coils are joined in series in such 
a manner that the current flows through 


a 


them in opposite sense, one being shunt- 
ed for a balance. As used in this work 
both methods permitted an accuracy of 
about two parts in a million. 


One of the features of the current 


balance which contributed very strongly 
to the attainment of a high accuracy is 
the water cooling system. In each of 
the fixed coils there is a channel back 
of the windings through which water 
can be circulated to carry away the heat 
generated by the electric current. The 
supply of water was held at a constant 
temperature by means of a thermostat, 
thus maintaining the coils at a constant 
temperature and radius. Water circu- 
lated through the fixed coils while the 
constant was being determined and 
when weighings of the force were being 
made. During the latter experiment the 
moving coil was surrounded by a cop- 
per water jacket through which water 
from the same source was circulated. 
This served the purpose of carrying 
away the heat generated in the moving 
coil and also made constant the con- 
vection currents of air which were set 
up by the heating of the coil. The pos- 
sible accuracy in the weighing was 
thereby considerably increased. By the 
method of weighing, the constant lift- 
ing force of the currents of air was 
eliminated. 

The rest points of the balance were 
read by means of a telescope and scale 
and a small mirror mounted upon the 
central knife edge of the balance. 

Since the intensity of a current can- 
not be represented by a concrete stand- 
ard, two expedients have been adopted 
to preserve the results of the absolute 
measurement of current. One is to de- 
termine the mass of silver deposited per 
second in a silver voltameter by a cur- 
rent of one absolute ampere, the other 
is to determine the electromotive force 
of a standard cell in terms of a stand- 
ard of resistance and the absolute am- 
pere. In this work the electromotive 
force of the Weston normal cell at 20 
degrees centigrade was determined in 
terms of the international ohm and the 
absolute ampere. The authors have 
called the unit of electromotive force a 
semi-absolute volt. Also, the final re- 
sult has been expressed in terms of the 
electrochemical equivalent of silver as 
determined by a large number of ob- 
servations with two types of voltameters 
at the Bureau of Standards. 

In the final work four combinations 
of coils were used, besides one which 
was not used in taking the mean, owing 
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to a very slight uncertainty in its cross- 


` sectional area, 


- The conclusion is that the electromo- 
tive force of the Bureau of Standards . 
concrete realization of the mean Weston 
normal cell at 20 degrees centigrade, 
was 1.01822 semi-absolute volts: We 
believe that it is a conservative es- 
timate to assign to the value given 
above a possible uncertainty due to all 
causes of two in 100,000. 

Other observers in England, France 
and Holland have recently published 
results obtained by means of various 
types of instruments. When reduced to 
the same basis as used above, the val- 
ues obtained are as follows: 

Date. - Observers, Volts. 


1907 Ayrton, Mather and Smith...... 1.01818 


1908 Janet, Laporte and Jouaust..... 1.01834 
1908 Guillet see's eres sossessossesesese 1.01812 
1908 Pelat 


1910 Haga and Boerema ............. 1.01825 
So ole S EG OM 8 aio ered oo ha UNA hee 1.01824 


The absolute value of the electro- 
chemical equivalent of silver as obtained 
from the current balance of the Bureau 
of Standards and 159 silver deposits 
made by Rosa, Vinal and McDaniel in 
this laboratory with two types of volt- 
ameters is 1.11804 milligrams per cou- 
lomb. The value adopted by the Lon- 
don Conference in 1908 was 1.11800. In 
other words, the international ampere as 
defined by means of the silver volta- 
meter, as used at the Bureau of Stand- 
ards, differs from the absolute ampere, 
as realized there by means of the cur- 
rent balance, by only four parts in 100,- 
000. 

When the absolute value of the inter- 
national ohm is as accurately known as 
the absolute value of the international 
ampere is now known, the watt can be 
realized with high precision from the 
international watt, by applying as & 
correction the smal] difference between 
them. Even now the most accurate way 
of measuring energy or power in abso 


lute units is by means of electrical in- 
struments. 
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Pennsylvania Coal Output. 

Pennsylvania was the first producer 
of coal, in 1814, and has been by far 
the largest producer in the United 
States, according to the United States 
Geological Survey, having now 3 
record which surpasses all foreign 
countries except England and Ger- 
many. Pennsylvania’s total production 
since the beginning of mining has been 
4,432,071,767 short tons, or more than 
one-half of the total production of the 
United States. 
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DIVERSITY-FACTOR AND FIXED 
CHARGES. 


BY RENZO NORSA. 


Considerable attention has been paid 
lately to the study of the diversity-fac- 
tor, its importance in central-station 
economics being universally recognized. 
A definition of this term has recently 
been adopted in the Standardization 
Rules of the American Institute of Elec- 
trical Engineers.! We are also indebt- 
ed to different authors for some valu- 
able contributions on the subject.? 

The most important points which 
have been brought out may be briefly 
summarized as follows. 

First; starting out from the consum- 
er’s premises and passing through the 
different links (as distributing trans- 
formers, feeders, transmission lines) 
which connect the supply to the genera- 
tion of the electric current, we find 
that different diversity-factors can be 
distinguished, corresponding to the 
ratios existing between the sum of the 
demands of the elements of each sub: 
division and their actual combined 
maximum demand. Thus, while a di: 
versity-factor higher than 3 has been 
found in Chicago among residence 
lighting consumers supplied by one sin- 
gle distributing transformer, the diver- 
sity among feeders is only a little over 
unity. 

The second important point which 
has been brought out is the effect of 
the diversity-factor upon the load-fac- 
tor, the relation existing between these 
two terms being generally expressed by 
saying that the load-factor increases 
about in the same ratio as the diversity- 
factor. This relation will be further 
discussed in the following. 

It is well known that unity load-fac- 
tor is the most efficient condition for 
the operation of a generating station 
and of a distributing system. If this 
condition were attainable and if the 
use of electricity by the different con- 
. SuMers were continuous and steady, 
the problem of electric rates would be 
very simple. But the requirements 
made by the different consumers upon 
the central station vary in steadiness, 
in magnitude and in time and thus the 


1 Diversity-factor is the ratio of the sum of 
the maximum power demands of the subdivi- 
sions of any system or part of a system, to the 
maximum demand of the whole system or the 
part of the system under consideration, meas- 
ured at the point of supply. 

2 See: H. B. Gear. Transactions, A. I. E. E., 

IX, page 375. 1910: and also a paper by C. J. 
Russell read before the Philadelphia section of 
the N. E. L. A. 
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question arises how the fixed charges 
must be prorated among the different 
users. The apportioning of. fixed 
charges is, as a matter of fact, the real 
substance of the rate problem. 

Take, for instance, the largely debat- 
ed question of small and large custom- 
ers. The basis for solving this ques- 
tion is to be found in the law of invest- 
ment costs. If it will be kept in mind 
that the laws of cost do not generally 
follow a straight line, but, on the con- 
trary, additions and extensions can 
mostly be made with lower increment 
costs per unit, the correctness, all oth- 
er things being equal, of lower prices 
being allowed to larger users will be 
apparent. Again take the questions of 
relative prices for. peak load and to- 
tally or partially off-the-peak load; the 
problem is to determine the different 
responsibilities of different classes of 
consumers for the investment costs. In 
both cases the kernel of the question 
is consequently how to divide and dis- 
tribute equitably the fixed charges. 

The diversity-factor, since it was first 
introduced in the study of rates, has 
been considered as a proper means for 
passing from the capital costs per kilo- 
watt of demand made on the central 
station to the fixed charges correspond- 
ing to individual consumers. 


Arthur Wright, in his well known 


study of the Brighton System, used for 
the first time the diversity-factor in 
rate making. The diversity-factor of 
the aggregate of all consumers was 
1.46. The stand-by charges per kilo- 
watt maximum demand made on the 
central station were figured to be $73.70 
per year. Dividing 73.70 by 1.46 the 
‘‘eorrect annual charge for standing 


by,” per kilowatt maximum demand of 


consumer, that is $50.47, was obtained. 

The Hopkinson and the Wright sys- 
tems of charging (which, as is well 
known, are two expressions of the same 
fundamental idea) are extensively used 
in modern central-station practice. As 
a matter of fact the most elaborate sys- 
tems of rates at present employed are 
simply a modification of the Hopkinson 
system obtained by the use of a dou- 
ble sliding scale both on the capacity 
and on the output charges. 

The significance of the diversity-fac- 
tor is that it represents numerically the 
combined effect, on the central station, 
of a class of consumers. The individu- 
al consumers belonging to this class 
might exceptionally have the same 
load-factor. Generally, however, indi- 
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vidual load-factors will be different, 
hence the tendency in scientific rate 
making is to charge each customer ac- 
cording to the load-factor of his par- 
ticular plant. It is now intended to 
discuss if it is proper to use the same 
diversity-factor in apportioning the 
fixed charges among customers having 
different load-factors. 

We will start with a few examples, 
which will give an outline of the ques- 
tion. Take for instance a distributing 
system like the classical Brighton sys- 
tem which has already been referred to. 
The fixed charges per customer are 
found by the use of the diversity-fac- 
tor, the energy being charged at a con- 
stant price per kilowatt-hour. The pur- 
pose of the rate, either in the Hopkin- 
son or in the corresponding Wright 
form, is to differentiate between short 
and long-hour users. Now it may be 
seen easily that the result of applying 
one single diversity-factor to consum- 
ers who, although belonging to the 
same class as for instance residence 
lighting, may have different load-fac- 
tors, is a discrimination favoring ex- 
cessively the long-hour users. °In fact 
suppose that among all the customers 
whose load-factor is generally low and 
whose aggregate diversity-factor is for 
instance 3, there be some consumer hav- 
ing a very steady load and consequent- 
ly a very high load-factor. It is ap- 
parent that this consumer does not con- 
tribute at all to the average diversity 
and therefore the fixed charges figured 
as shown above are too low for the 
long-hour users and consequently too 
high for the short-hour users. Or in 
other words the long-hour users are 
given the privilege of sharing with the 
short-hour users the advantage of the 
aggregate diversity, while this diversi- 
ty is due only to the customers making 
a short or an irregular use of the elec- 
trical energy. 

Another example, which although as- 
suming some rather unusual conditions, 
still brings out clearly the point which 
we are considering, is the following. 
Assume a central station supplying 
three consumers, the supply of electric 
current being made to the first con- 
sumer from 8 a. m. to 4 p. m., to the 
second from 4 p. m. to 12 p. m., and to 
the third from 12 p. m. to 8am. Each 
consumer makes the same demand up- 
on the station and has a steady load. 
The load-factor of the central station 
is consequently 1. The diversity fac- 
tor is 3, and the fixed charges are found 
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by dividing by 3 the fixed costs per 
kilowatt demand upon the station. In 
this case the load-factor of each custom- 
er is 0.33 and there is no doubt that 
the apportionment of the fixed charges 
made on the basis of the aggregate di- 
versity-factor is correct and equitable. 
But now suppose that the consumers 
be only two, one using the current for 
eight hours, and the other for the re- 
maining sixteen hours, both again with 
the same demand and with a steady 
load; then the load-factors would be 
0.33 for the eight-hour consumer and 
0.67 for the sixteen-hour consumer, 
and the diversity-factor, according to 
the definition, would be 2. It is ap- 
parent that if the apportioning of fixed 
charges should now be made accord- 
ing to the aggregate diversity of these 
two consumers having different load- 
factors, the sixteen-hour user would 
contribute too little to the fixed costs, 


` and the eight-hour user would contrib- 


ute too much. In fact, the sixteen-hour 
user would pay less than two eight- 
hour users paid in the first case, while 
on the contrary the eight-hour user 
would pay more than in the first case. 

These two examples point out clear- 
ly the difficulties presented by the prob- 
lem of prorating the fixed charges 
among the different consumers. It can 
also be seen that the diversity-factor, 
generally considered (diversities among 
classes at the time of the peak being 
so far neglected), is not exactly a proper 
measure of the individual responsibili- 
ties of single customers for the capital 
costs. 

This objection to the use of the di- 
versity-factor in rate problems had not 
failed of being noticed even by the 
originators of the demand system of 
charging. In fact, in a paper presented 
by Mr. Wright before the Institution of 
Electrical Engineers as far back as 
1901, the necessity of an allowance to 


be made to the short-hour users and to © 


the intermittent users on account of 
their probable larger diversity is ad- 
mitted, and the use of very sluggish 
demand indicators is suggested, re- 
quiring that the load be maintained for 
at least one hour to be fully registered. 
But as far as the writer knows, the 
time lag in maximum-demand indi- 
cators, as they are now constructed, 
is of four or five minutes only, this be- 
ing the time required by the indicator 
to record about ninety per cent of the 
load; that is, the time-lag curve rises 
very rapidly from zero to nearly the 
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actual load in only a few minutes, al- 
though a considerable time is then re- 
quired to get from 90 to 100 per cent. 
Summing up the points brought out 
in the foregoing, it can be said that if 
the consumers, as is the general case, 
have different load-factors, the diversi- 
ty-factor is no more a measure of their 
individual responsibilities for the maxi- 
mum demand made upon the central 
station, but it is only a measure of their 
collective or combined effect. In oth- 
er words if 100 customers are supplied, 
each having a demand of 10 kilowatts 
and if the diversity-factor is 2, the 
effect on the central station will be 500 
kilowatts. It cannot, however, be said 
that each customer, irrespectively of 
his own load-factor, will be, as an indi- 
vidual, equally responsible for the cost 
of five kilowatts of central station de- 
mand. | 
We can now proceed to discuss the 
problem of diversities more generally. 
As a matter of fact there are two dif- 
ferent kinds of diversity*?, which for the 
purpose of our study, must be taken up 
Separately; there is a general diversity 
and a time-of-day diversity*. The gen- 
eral diversity depends upon the casual 
or accidental time displacement of cus- 
tomers’ demands on account of their 
intermittent or irregular use of the cur- 
rent. The time-of-day diversity, on the 
contrary, is originated from the fact 


that the current may be used by single 


customers or classes of consumers at 
different times of the day, a greater 
supply being required at certain defi- 
nite hours (as the first night hours for 
electric lighting or rush hours for elec- 
tric transportation) and a very small 
supply during other hours. Thus there 
is a time-of-day diversity between pow- 
er load and lighting load; but power 
customers, using the current during the 
same hours have a general diversity 
among themselves, and likewise light- 
ing consumers have a general diversity 
among themselves. Leaving aside for 
the moment the time-of-day diversity, 
let us take up the general diversity. 
The advantage of considering sepa- 
rately the general diversity and the 
time-of-day diversity is that the ques- 
tion of general diversity can be dis- 
cussed by elementary methods of rea- 
soning such as are extensively used in 


3 The term diversity is used hereafter with 
a more general meaning than diversity-factor, 
the last involving the idea of an aggregate 
effect, while diversity may as well refer to 
individual responsibility. 

4 Seasonal diversities (or time-of-the-vear 
diversities) are not considered in this article 
and are rarely taken into account in rates. 
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statistics. In fact, the problem of gen- 
eral diversity is a problem in pure 
chance, and problems of probability, as 
it is well known, are largely applied in 
statistical investigations.’ 

If we toss a certain number of coins, 
it may happen that all heads turn up 
at the same time; generally, however, 
only a certain part of the total number 
of heads will turn up. In the same 
way, if we consider a certain number 
of consumers of electric current, it is 
possible that all their demands come 
at the same time, but, as a matter of 
fact, we find that individual demands 
are generally more or less displaced. In 
some cases, however, the demands will 
be necessarily coincidental as for in- 
stance they would be if all consumers 
should use the current steadily and con- 
tinuously. 

Frequency is called in statistics the 
number of occurrences of an event. 
Frequency laws may be represented 
graphically by frequency polygons, a 
frequency polygon being obtained by 
drawing along a horizontal line at 
equal intervals a series of ordinates, 
whose heights are proportional to the 
different frequencies and joining the 
tops of these ordinates. For instance, 
if we toss five coins a certain number 
of times, we might represent graphical. 
ly through a frequency polygon how 
many times five heads, how many times 
four heads, three or two or one single 
head, or no heads turned up. 

The relation between frequency and 
chance is that in the long run the pro- 
portional frequencies of actual occur- 
rences will correspond to the probabili- 
ties of the occurrences.° 

By considering the question of diver- 
sity as a problem of chance, we wil 
now proceed to investigate how the fre- 
quency of coincidental demands de- 
pends upon the elements which are of 
interest in problems of rates, that 18 
load factor and magnitude of demand 
of single consumers. Without attempt- 
ing to put the question under 8 math- 
ematical form, we shall confine our- 
selves to a few examples taken from 
the theory of probabilities. 

Suppose for instance that there ar 
four bags, each one of which contains 


Pity 
t is interesting to note that the poss 
st icine the theo 4 of probabilities ip merits 
pose of investigat a e question One ie 
was mentioned by Mr. A. Wright | Tna titutim 
the article quoted above. ou Pik 
Electrical Engincers, XXXI, page 444; a 
6 When frequencies are indefinitely ae pe 
frequency polygons tend to become in at 
bell-shaped curve, that is, a curve 3 ‘rar ty 
ing from zero, increases more or a 
to a maximum and then falls again 
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three black balls and one white ball. 
Let one ball be drawn from each bag 
and the number of black balls record- 
ed. Then let the four balls be replaced 
in the bags and four balls drawn again 
and each time the number of black 
balls recorded. In the long run the 
frequency polygon would have ordi- 
nates proportional to the following fig- 
ures: frequency 1 corresponding to 
four white balls drawn at the same 
time; frequency 12 corresponding to 
one black and three white; 54 for two 
black and two white; 108 for three 
black and one white; 81 for four black 
balls, | = 
Suppose now that two bags should 
contain three black and one white ball 
each and the two other one black and 
three white balls each. The frequency 
polygon would then have as ordinates: 
9 corresponding to four white balls; 
60 for one black and three white; 118 
for two black and two white; 60 for 
three black and one white; 9 for four 
black balls. 

By comparing these two examples 
we see that there is a certain definite 
combination of black and white balls 
which is repeated the most of the times. 
In the first case this was three black 
and one white; in the second case two 
black and two white. Consequently we 
see that the combination that will ap- 
pear more frequently corresponds to 
. the ratio of the total number of black 
balls'to the total number of white balls 
contained in all four bags. 

Another result is that in the second 
case the frequency corresponding to 
three black and one white ball is much 
lower than in the first case, the reason 
being naturally that in the second case 
two bags contain one black and three 
white balls, while in the first case all 
four bags contained three black and 
one white balls. 

Now how can the problem of diver- 
sity in the electric supply be compared 
with the above examples? Take for 
instance, a certain number of consum- 
ers supplied by one single distributing 
transformer (the individual load factor 
of these consumers, it is supposed, be- 
ing different from unity). It is possi- 
ble that for a few instants every day 
all their demands actually happen to 
be coincidental, but the frequency cor- 
responding to this event is so low that 
it will have no appreciable effect upon 
the transformer. Then it will happen 
more frequently that only a certain 
part of the aggregate demands of the 
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consumer be coincidental; again we 
will find that a still smaller percentage 
of the aggregate demand will be still 
more frequently coincidental and so 
forth. Thus, a certain coincidental de- 
mand will be reached which will be 
frequent enough to require that the 
capacity of the distributing transform- 
er be proportionate to this demand; 
if, for example, this demand should be 
fifty-five per cent of the aggregate of 
the consumers’ demands, we would say 
that the capacity of the transformer 
was determined according to a diver- 
sity-factor 100: 55==1.82. 

Thus it is evident that there is an 
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analogy between the two examples giv- 
en above and the case of the supply of 
electricity to a certain number of con- 
sumers using the electric current more 
or less irregularly. 

As a consequence of the general di- 
versity among these consumers, the de- 
mand made upon the central station 
will tend to become constant, or else 
the central station load-factor will tend 
to become unity. The greater the num- 
ber of customers supplied, the more 
constant the demand will become and 
the nearer the load-factor will approach 
unity. | 

From the second example we see that 
if some consumers supplied by an elec- 
tric generating station have a high 
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load-factor and some others a low load- 
factor, the demand most frequently 
made upon the central station will have 
a lower value than if all customers had 
a high load-factor. The consequence 
is that on a strict responsibility basis, 
the fixed charges cannot be equitably 
prorated among customers according 
to an aggregate diversity-factor; but 
in sharing capital costs, the burden laid 
on low load-factor customers should be 
smaller than the burden laid on high 
load-factor customers. 

We will now inquire what is the re- 
lation between diversity and magnitude 
of consumers’ demand. It is apparent 
that, as diversity is concerned, the dif- 
ference which may exist between large 
and small consumers is dependent not 


on the size but on the number of custom- 


ers which are supplied by the gener- 
ating station. In fact, there is no rea- 
son for the diversity-factor of a group 
of large customers being lower than the 
diversity-factor of a group of small 
customers, if the number of customers 
in these two groups and the characters 
of their load diagrams are the same. 
But if a certain definite total capacity 
of generating station is considered, and 
this capacity is supplied either to a 
small number of large consumers or to 
a large number of small consumers, 
then it is obvious that the diversity will 
be much greater in the second case. 

This may be illustrated again by the 
theory of probabilities. Compare for 
instance, with the first example, the fol- 
lowing in which eight bags are sup- 
posed to be taken, each one contain- 
ing again three black balls and one 
white ball. The law of frequency will 
then be expressed by the following fig- 
ures, to which the ordinates of the fre- 
quency polygon are proportional: 1 for 
eight white balls drawn at the same 
time; 24 for one black, seven white 
balls; 252 for two black, six white; 
1,512 for three black and five white; 
5,670 for four black and four white; 
13,608 for five black and three white; 
20,412 for six black and two white; 
17,496 for seven black and one white; 
6,561 for eight black. The frequency 
polygons corresponding to the three 
examples given are plotted in the ac- 
companying diagrams having as abscis- 
sae the number of black balls drawn at 
the same time, and having ordinates 
proportional to the frequencies. 

From the above figures we see that, 
although the proportion of black, and 
white balls in the bags is the same as 
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in the first example, still on account of 
the greater number of bags, the rela- 
tive proportion of cases in which all 
balls drawn are black becomes much 
smaller. That means that the frequency 
polygon is spread out now much less 
than it was when we were dealing with 
four bags only. 

Therefore (all other things being 
equal), a variation from the average 
coincidental demand is much more like- 
ly to happen for a class of large custo- 
mers than for a class of small users, 
because for a given capacity delivered 
from the central station the class of 
large users is necessarily composed of 
a smaller number of individuals. 

So far we have been dealing only 
with the general diversity; we must 
next consider the time-of-day diversity. 
Different classes of consumers may use 
the current at different times of the day 
and this fact is expressed by saying 
that there is a time-of-day diversity 
among these classes. The time-of-day 
diversity is no more a casual or acci- 
dental displacement but on the con- 
trary depends on certain definite rea- 
sons or circumstances. 

This diversity must obviously be con- 
sidered in prorating the fixed charges 
among the different classes. But when 
we come to the apportionment among 
the individual consumers within a 
class, as for instance lighting consum- 
ers or power consumers, then a genera] 
diversity will exist among these con- 
sumers exactly as noted before. Natur- 
ally, if the use of electricity, instead 
of being possible at any moment of the 
day, is confined within narrow limits of 
time, the aggregate diversity-factor of 
all individuals belonging to a certain 
class will become lower; that is, it will 
more easily happen that the demands 
of different consumers be coincidental. 
But the individual responsibilities (to 
be taken in account in prorating among 
the individuals of the class the fixed 
eosts chargeable to the whole class) 
will still be dependent upon the indi- 
vidual regularity or steadiness in the 
use of the current. 

A practical example of the relation 
between individual load-factor and in- 
dividual diversity is the following. 

Let us consider the electric signs con- 
nected to a distributing system. If all 
signs are lighted during the same hours, 
it will be correct to assume that this 
class of business, as a whole, has a cer- 
tain responsibility for the capital costs. 
But within the class, we find that some 
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signs are lighted continuously and some 
others are flashed. If now the class of 
electric signs has a diversity-factor 
higher than 1, this is due only to the 
signs of the flasher type and not to the 
signs which are burned steadily. Con- 
sequently, responsibilities of individual 
customers in sharing the burden of 
fixed costs laid upon the class should 
be made proportional to their load-fac- 
tors. . In other words, the rate would 
be simply a meter rate; a Wright or 
a Hopkinson rate would lay excessive 
burden upon the signs of the flasher 
type. 

The conclusions which may be drawn 
from the foregoing analysis may be 
summarized as follows: 

(1) The question of diversity-fac- 
tor is very important in central-station 
economics. It can be said that both 
centralized production and diversity- 
factor are the economical reasons of the 
existence of the central station. This 
last point is often neglected by the ad- 
vocates of isolated plants, and in fact, 
we often hear of the cost per kilowatt 
maximum demand on an isolated plant 
being compared with the cost per kilo- 
watt maximum demand at a central sta- 
tion, the last being found generally 
higher on account of the investment in 
the distributing system. To make a 
comparison on an equitable basis, the 
cost per kilowatt maximum demand on 
an isolated plant must be compared 
with the cost per kilowatt customer’s 
demand. 

(2) Increasing the diversity-factor 
means Improving the load-factor, but 
improved load-factor is not necessarily 
a consequence of increased diversity- 
factor. Thus, a central station supply- 
ing a certain number of consumers, al) 
making a steady and continuous use of 
the current, would have unity load-fac- 
tor and still have only 1 as diversity- 
factor. 

(3) When we come to the problem 
of rate making, we find that the diver- 
sity-factor, as defined in the Standard- 
ization Rules of the American Institute 
of Electrical Engineers is a measure of 
the aggregate effect upon the station of 
all customers or of a group of custo- 
mers, but is not the proper measure of 
their individual responsibilities, which 
should be taken in account in sharing 
the burden of fixed costs. 

It is consequently obvious that in all 
the systems of charging of the Hopkin- 
son-Wright type, consumption and ca- 
pacity expenses are dealt with differ- 
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ently. In fact, the consumption 
charges are based on a rule of indi- 
vidual responsibility, the energy con- 
sumed by each individual customer be- 
ing metered and charged at a cost 
which is approximately the cost of pro- 
ducing it. On the other side, the capaci- 
ty charges are fixed on the basis of the 
aggregate effect (of all customers or of 
a group of customers, as lighting or 
power users) on the central station; 
that is to say, they are not fixed accord- 
ing to an individual responsibility, but 
rather according to an average respon- 
sibility. 

By the above criticism the writer 
does not intend to discredit the classi- 
cal system of rates which is based on a 
demand charge and on an energy 
charge, but rather to point out that 
there are some very strong objections 
against the advisability of strictly fol- 
lowing in the apportionment of costs 
for rate making, such general rules as 
are often claimed to be scientifically 
correct and equitable. The problem of 
rates is by no means a problem for 
which a general solution can be given. 

As a matter of fact the stand-by sys- 
tem of charging would be correct, if 
there were not such a thing as diversity. 
A typical example of a system in which 
there is actually no diversity is a sin- 
gle office telephone plant, each sub- 
seriber being the exclusive user of a 
certain part of the plant, and being con- 
sequently responsible for the corre- 
sponding investment cost. When we 
come to a multi-office system, then the 
diversity comes in as time displacement 
in the use of the trunks among the dif- 
ferent exchanges. In an electric sys 
tem for power and light supply, diver- 
sity affects generally all the generating 
and distributing system. 

It is, however, possible that there be 
no diversity even in an electric sys 
tem; that may happen in two cases: (1) 
if there is no general diversity; (2) if 
there is no time-of-day diversity. 

The first case means that all custo- 
mers make a continuous and steady use 
of the current, This case has not prat- 
tical interest and would be very sim- 
ple from the rate-making point of 
view. l 

The second case, on the contrary, 18 
very important. It means that all custo- 
mers require the supply of current at 8 
certain definite moment of the day, the 
consequence being that the central sté 
tion has a very high peak of short dur- 
ation and consequently a very poor 
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load-factor. The maximum system of 
charging is now undoubtedly appro- 
priate and equitable. 

The opposite case is that the diver- 
sity among customers be so high, to 
make the demand on the central sta- 
tion steady that is to say the load-fac- 
tor unity. In this case the maximum- 
demand system of charging would be 
unfair, because it is apparent that the 
responsibilities of individual consum- 
ers for the capital costs are proportion- 
al to their load-factors. Consequently 
the effect of applying the demand sys- 
tem will be that the short-hour users 
will contribute too much to the capital 
costs and long-hour users will contrib- 
ute too little. 

These remarks bring out an impor- 
tant point, which is that a central sta- 
tion’s load-factor should be considered 
in determining rate systems, not only 
for the purpose of fixing the numerical 
values of the charges, but also for se- 
lecting the proper form of the schedule. 
That is to say, the relative importance 
to be given to the kilowatt charge and 
to the kilowatt-hour charge, should be 
made dependent upon the general con- 
ditions of operation of the electric sys- 
tem as represented by the central-sta- 
tion load-factor. 

Therefore, a strict maximum-demand 
system will be appropriate for systems 
having a high peak of short duration; 
6. g. small central stations, the great- 
er part of whose business is the supply 
of current to lighting consumers. As 
a matter of fact such were exactly the 
conditions of the Brighton system, 
where the Wright method of charging 
was originally applied. 


But the more the central station’s, 


load-factor increases, the less it be- 
comes appropriate to adhere strictly to 
the maximum-demand system. We of- 
ten hear the words desirable and unde- 
sirable customer used as synonymous of 
long and short-hour users. This is cor- 
rect for a small central station operated 
with a low load-factor, but in a large 
system operated with a considerably 
higher load-factor all users will be 
- about equally desirable. Therefore, 
larger systems, having the advantage 
of a great diversity and being able to 
secure different kinds of business and 
thus to gradually improve their load- 
factors, should not discourage the short- 
hour users by excessively high capacity 
charges, 

To sum up, it seems to the writer 
that rate makers are often inclined to 
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lay too much importance on the stand- 
by charges and too little on the con- 
sumption charges, the consequence be- 
ing that the price per kilowatt-hour is 
made too low and the price per kilo- 
watt too high. If the points set forth 
in this article will be accepted, it must 
be clear that in rate-making it is neith- 
er equitable nor convenient to burden 
all capital costs on the capacity charge, 
or, respectively, on the higher price ap- 
plied to the first hours of use. At least 
a certain part of the capital cost should, 
on the contrary, be spread over the 
energy actually consumed by the cus- 
tomers, which means that it should be 
included in the consumption charge. 
———_—_—_+-+-__—_- 
What is the Height of a Dam? 

It is rather surprising to find that 
there is no rigid rule for measuring the 
height of a dam. Although possibly 
one-third of all the water-power suits 
relate to the height of the dam or stage 
of water there seems to be absolutely 
no judicial decision on the subject. 

In reply to a request for his opinion 
on this much discussed question, 
Charles T. Main, engineer of Boston, 
who is an authority on water-power de- 
velopments, states that the height of a 
dam usually means the height from the 
bed of the river at its lowest point to 
the crest of the dam. That is the 
height of the physical structure. The 
height usually varies from the point of 
maximum, decreasing as it approaches 
the banks of the river on either side. 
It usually has nothing to do with the 
fall or the power produced, as for ex- 
ample, in a development in which wa- 
ter is carried for some distance through 
canals, penstocks, or flumes, the dam 
which diverts the water from the river 
at the head works into conduits may 
be only a few feet high, whereas the 
head is the difference between the 
level of the water at the end of the 
conduit, usually in a terminal reservoir 
if the distance is long, and the surface 
of the water in the river below the sta- 
tion. 

It is only in such developments as 
when the whole head is created by the 
construction of a dam that the height 
of the dam approximates the head pro- 
ducing power. In some instances it is 
necessary to go to a considerable dis- 
tance below the bed of the stream for 
a foundation for a dam, but the depth 
of the foundation below the bed, in 
Mr. Main’s opinion, should not be in- 
eluded in the height of the dam. 
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LETTER TO THE EDITOR. 


Characteristics of Metal Lamps and 
Meter Registration. 


To the Editor: 7 
Supplementary to my contribution 


published in your issue of November 
11, ‘‘Some Operating Characteristics 
of Metal-Filament Lamps,’’ it appears 
that there is considerable opportunity 
for misinterpretation of the statements 
covering the overshooting of current in 
such lamps, and the relation of this 
characteristic to meter registration. 
The data and tests in this article re- 
fer to lamps rated at 25 watts and 108 
volts. This characteristic is greatly af- 


fected by conditions both internal and 


external to the lamp. The internal con- 
dition having the highest value, would 
be the variation in the diameter of the 
filament with the voltage and candle- 
power of the lamps. External condi- 
tions having the highest value would be 
the amount of resistance or impedance 
in the circuit supplying the lamps, and 
whether a transformer or direct cur- 
rent was used for the current supply, 
and the design of the meter used. The 
first two conditions alter the character- 
istics of overshooting greatly, by lim- 
iting the energy rush, while the rela- 
tion of the torque to the weight of the 
moving element in a meter will further 
complicate the operating results. | 
| J. FRANK MARTIN. 

Pittsburg, Pa., December 13, 1911. 

\ —_——__s--o——_— 
Fungus Growth on Rubber Insulation. 

The fungus growth which sometimes 
appears on rubber insulation was 
briefly discussed in a recent issue of 
the India Rubber World. This growth 
takes place sometimes even when the 
insulated wires are inclosed in a con- 
duit of enameled iron. The fungus 
growth, which destroys the insulation, 
is promoted by iron rust, which, with 
the consequent fungus growth, is im- 
possible except where there is some 
moisture. The remedy therefore is to 
insure the dryness of the tube interior 
by blowing hot air through it, and then 
all future possibility of dampness must 
be prevented. If it is impossible un- 
der the circumstances to keep the in- 
side of the tube dry a good quality of 
red lead paint is the best preventive 
of damp and fungi. 


a AN 
A passenger elevator will be installed 


in the Hotel Tivoli at Ancon, Canal 
Zone. It is to be operated by elec- 
tricity. 
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Central-Station Practice 


OUTDOOR TRANSFORMERS AND 
SWITCHING STATIONS.—I. 


BY STEPHEN Q. HAYES. 


The question of outdoor transform- 
ers, switchgear and protective devices 
is well worth careful investigation by 
engineers and operators responsible 
for high-voltage installations where it 
is essential to keep the first cost of the 
installations down to a minimum and 
this article has been prepared to deal 
with this subject under the following 


FIG. 1.—33,000-VOLT TRANSFORMER. 


headings: outdoor transformers, out- 


outdoor oil circuit-break- 
ers, outdoor lightning arresters; actual 


door fuses, 
outdoor installations; summary, 
OUTDOOR TRANSFORMERS. 

Until within the 
small 


past few years, 


distributing transformers and 
are lamps were about the only high- 
voltage electrical apparatus exposed to 
the weather, but recently the tendency 
has grown to increase the amount of 
outdoor high-voltage apparatus and 


equipments. Distributing transform- 


for voltages up to 6,600 are fairly fa- 
miliar to all electrical engineers, but 
for the larger capacities and higher 
voltages the designs are not so well 
known and may be of interest. It is 
the purpose of this paper to show some 
of the more interesting features of such 
outdoor transformers and switching ap- 
paratus, and the arrangements adopted 
for their satisfactory installation. 

All transformers, in common with 
other electrical apparatus, develop heat 
in service, and this heat must be car- 
ried away as rapidly as developed in 
order to prevent an undue temperature 
rise. To facilitate the carrying off of 
this heat and to improve the insula- 
tion of the transformers, oil is used al- 
most invariably when the voltage ex- 
ceeds 33,000 and frequently for lower 
voltages, even with transformers of 
comparatively small capacity. 

The oil by its circulation helps to 
carry off the heat developed in the 
windings and in the iron of the trans- 
formers, and practically acts as a 
means of conducting this heat from the 
transformer itself to the case where 
the heat is radiated into the air. 

In moderate sizes of transformers a 
plain case furnishes sufficient radiating 
service to carry off all of the heat de- 
veloped. Fig. 1 shows a 40-kilowatt 
33,000-volt transformer in a plain case. 
The method shown of bringing out. the 
high-tension leads through porcelain 
or other bushings placed vertically in 
the top of the case has been found nec- 
essary for all high-voltage outdoor ap- 
paratus, although for more moderate 
voltages, downward projecting leads 
covered by weather-proof bushings give 
fair satisfaction. This question of the 
proper outlet bushings is taken up 
somewhat later in this paper. 

Where sufficient radiating service 
cannot be secured by a plain case, it 
is customary to adopt the corrugated 
construction shown in Fig. 2, which il- 
lustrates a 100-kilovolt-ampere, 55,000- 
volt transformer. The case of this trans- 
former is made of corrugated sheet iron 
with welded vertical seams and the top 
and the bottom are cast on the corru- 
gated sheets. This arrangement gives a 


strong oil-tight construction that is en- 
tirely satisfactory for outdoor service. 
The overhang of the cover secures the 
joint between it and the top of the case, 
and the cover is fitted with outlet ter- 
minals and small inspection doors. All 
joints are carefully protected by an 
overhang, and are designed for making 
tight by means of gaskets. 

With this type of corrugated case, 
self-cooling transformers can be built 
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FIG. 2.—55,000-VOLT TRANSFORMER. 


in capacities up to about 750-kilovolt- 
amperes and for a long time this 
marked the practical limit to the size 
of self-cooling transformers. 

The latest development in the design 
of self-cooling transformers of large ¢@- 
pacity is shown in Fig. 3, which illus 
trates a 2,000-kilovolt-ampere, 100; 
000-volt transformer with tubular tank 
case. As may be noted the case of this 
transformer consists essentially of & 
welded boiler-iron tank with a large 


number of tubes connected to the ome 


A 
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culation of air around these tubes cools 
the oil contained in them and this cold 
oil flows in at the bottom of the tank 
while the heated’ oil in the transformer 
case flows from the tank into the top of 
the tubes. An excellent oil circulation is 
secured in this manner and the ample 
radiating surface due to this arrange- 
ment has made it possible to build self- 
cooling transformers of any size up to 
about 3,500-kilovolt-amperes, depend- 
ing on voltage and frequency. 

It is of course possible to use water- 
cooled transformers for outdoor serv- 
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ple wooden fence so placed and of suffi- 
cient height to cast a shadow over the 
transformer during the hottest portion 
of the day. At night the cooling con- 
ditions are so favorable that the heat 
accumulated during the day will be 
carried off and the transformer start 
cool each morning. The large amount 
of oil in self-cooled transformers will 
store up a considerable amount of heat 
and this acts in the nature of a fly- 
wheel for the system, tending to smooth 
out temperature fluctuations. 

With water-cooled units, as most of 
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FIG, 3.—1,000-KILOWATT, 100,000-VOLT TRANSFORMER. 


ice as well as for indoor, if proper pro- 
vision is made for water circulation and 
care taken to guard against the water 
freezing in winter time. 

In actual service, outdoor transform- 
ers require the same care as indoor 
transformers. Thus, an occasional test of 
the oil is necessary and, when the 
weather and operating conditions per- 
mit, thorough and detailed inspections 
should be made. 

In the summer time protection from 
the sun will be probably desirable, and 
this can usually be obtained by a sim- 


the heat developed is carried off by 
the cooling water, shade is not essen- 
tial for the transformers, and if attend- 
ance is at hand the temperature of the 
transformers can be held practically 
constant under varying loads and 
weather conditions if desired either by 
hand or by an automatic thermostatic 
control of the cooling water. In ex- 
treme winter weather, if there is any 
liability of the transformers being shut 
down for a considerable time, it is nec- 
essary to drain the cooling coils of their 
water, so that they cannot freeze. 
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The oil furnished with transformers 
will, as a rule, thicken at about zero 
centigrade, but it does not harden so 
as to damage the windings or case, but 
when cold the insulating quality of the 
oil is reduced, but not so much as to 
make it unfit for insulating purposes. 

As a rule, however, the iron loss in 
a transformer will be sufficient to keep 
the oil fluid. In extremely cold 
weather, self-cooled units may be kept 
warm by wrapping them in burlap or 
similar material in order to reduce the 
effectiveness of their cooling surface 
and retain some of their heat, while 
water-cooled transformers may be op- 
erated with a greatly reduced flow or 
a complete shutting off of the cooling 


water. 


FIG. 4—OUTDOOR SERIES TRANSFORMER. 


In transformers and other outdoor 
apparatus, it is advisable to make all 
joints weather-proof, and for the ex- 
tremely high-tension transformers, it is 
customary to make them vacuum-tight, 
while for lower-voltage transformers 
and circuit-breakers, this is not so es- 
sential. If there are no leaks in the 
case, nothing can enter, and therefore 
a clean unit will remain in this condi- 
tion. Moisture in the form of rain, 
snow or humidity is to be guarded 
against, and the so-called ‘‘breathing’’ 
of wet air is the most important sort of 


uit 
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trouble, because it is the most difficult 
to overcome. As the transformer heats, 
part of the air at the top of the case 
will escape if any outlet exists and new 
air will enter as the temperature drops. 
Under certain conditions the moisture 
contained in the new air will condense 
inside the transformer case and the 
amount of moisture accumulating in a 
short time in this way is very surpris- 
ing. Carefully made cases with deep 
overhanging eaves and carefully sealed- 
in outlets, give pretty good results. 

In certain cases where it is not de- 
sirable to place the main transformers 
out of doors, it is possible to place the 
instrument transformers for large and 


FIG. 6.—22,000-VOLT CIRCUIT-BREAKER. 


important stations outside, and in this 
manner reduce the amount of building 
required. 

Fig. 4 shows a 60,000-volt current 
transformer intended for outdoor serv- 
ice and used for furnishing currents 
for the operation of instruments and 
relays. 

Probably the most important feature 
of high-voltage outdoor apparatus is 
the terminal furnished for carrying the 
current through the case. For volt- 
ages up to about 66,000, very satisfac- 
tory terminals can be made for trans- 
formers by building up a tube of in- 
sulating material in the usual manner 
and placing porcelain shields or covers 
over the tube and filling the space be- 
tween the tube and the insulators with 
a moisture-proof compound. For volt- 
ages above 66,000 on transformers, and 
for voltages above 44,000 on oil cir- 
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cuit-breakers, a somewhat different 
type of terminal is usually supplied. 
The transformers and circuit-breakers 
described in this paper are provided 
with the so-called condenser-type ter- 
minals. This terminal consists of a rod 
or tube forming ihe conductor and sur- 


FIG. 5.—25,000-VOLT OUTDOOR FUSE. 

rounded by a number of concentric 
condensers of predetermined capacity, 
arranged in such a manner that thev 
are connected in series so that the fall 
of the static potential from the inner 
one, forming the line conductor, to the 
outer end, which is grounded to the 
Case, 1s such as not to strain the in- 
sulating material beyond its dielectric 
strength. The rod or tube is surrounded 
by a layer cf insulating material which 
in turn is covered by a thin layer of 
tin ‘foil, the alternate layers of insulat- 
ing material and tin foil forming the 
condensers. The ends of the terminal 


FIG. 8.—88,000-VOLT CIRCUIT-BREAKER. 


are tapered off in steps, one step at the 
end of each layer of tin foil and this 
arrangement of metallic cylinders fixes 
the potential difference between them 
and keeps it within the puncture 
Strength of the insulation. As the 
edges of the metallic layer extend to 
the edges of the cylinder of insulation 
immediately surrounding it, the differ- 
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ence of potential along this surface is 
definitely fixed and can be kept less 
than the puncture strength of the sur- 
rounding medium, air or oil. These 
terminals are made by winding paper 
under heavy pressure and at a high 
temperature around the metallic rod or 
tube to form the conductor. The vari- 
ous layers are bonded by resinous gum 
and the temperature of manufacture is 
so high that the gum is melted making 
a perfect bond between adjacent layers, 
so that the tube when completed is one 
solid mass. As shown in some of the - 
illustrations, this condenser type of 
terminal is adapted for outdoor service 
by covering the portion of the terminal 
projecting into the air by porcelain, 
filling in the space between the tube 


FIG: 7.—BREAKER WITH TANKS OFF. 


and porcelain by a solid insulating ma- 
terial. 
OUTDOOR FUSES. 

In connection with transformers it 
is self-evident that for a satisfactory 
installation it is necessary to provide 
some means of protecting the trans- 
formers, and in case of necessity cut- 
ting them off from the transmission 
line, 

For small capacities and moderate 
voltages an outdoor type of fuse holder 
and fuse such as shown in Fig. 5 is en- 
tirely satisfactory. The fuse holder 
shown is intended for 25,000-volt out- 
door service and modifications of this 
design can he built for even higher 
voltages, Ly using larger insulators and 
increasing the amount of insulation 0n 
the fuse tube. As may be noted, this 
fuse holder is arranged to act as a dis 
connecting switch as well as a fuse and 
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for moderate capacities and voltages 
this piece of apparatus gives very ef- 
fective service. 

The objection to a fuse or any simi- 
lar single-pole device is that in a poly- 
phase installation one wire only may 
be opened throwing an undue load 
across the other phases. It is more- 
over almost impossible to provide a 
fuse device of this kind that tan be 
used to open a circuit of large capacity 
under load. 

OUTDOOR OIL CIROUIT- BREAKERS. 

In order to handle large amounts of 
power at high voltages, outdoor oil cir- 
cuit-breakers have been designed. Fig. 
6 shows a three-pole, outdoor type, oil 
circuit-breaker built in eapacities up 


to 300 amperes for voltages up to 25,- 


000 volts. This breaker.is.a modifica- 
tion of the standard switchboard- 
mounting breaker and as may be noted 


RAISING OR LOWERING ENTRANCE HOUSE. 


the mechanism is completely covered 


up by weather-proof housing provided 
with an air pipe for ventilation. Au- 
tomatic operation is obtained by means 
of a tripping device worked from the 
secondaries of current transformers lo- 
cated under the weather-proof housing. 
Each pole of the breaker has a separate 
oil tank provided with an oil gauge for 
observing the height and condition of 
the oil. The three small wires leaving 
the bottom of the housing are con- 


- nected to the middle and two outside 


Studs of a double-throw signal switch 
mechanically actuated by the mechan- 
ism of the breaker and these wires are 
used for lighting up signal lamps to 
show the open or closed position of the 
breaker. 

Fig. 7 shows the same breaker with 
the oil tanks and housings removed. As 


may be noted, butt contacts are used, 
these being made of cylindrical brass 
rods, the lower one being backed up by 
the individual spiral springs to insure 
contact and to prevent any possible 
failure due to eating away of the con- 
tacts by continued arcing. The com- 
pression springs mentioned take up any 
wear that occurs and render the con- 
tact self-alining. The contacts are 
readily removed and replaced. 

As mentioned previously, each pole 
of the circuit-breaker has independent 
tanks with live metal parts. immersed 
in oil. These tanks have a lining so 
formed as to reduce the amount of oil 
required and to form a barrier between 
the two stationary contacts yet -allow- 
ing. ample space for the mavement of 


the wooden arm and its contacts. .Any 


one of these tanks can be-easily re- 
moved without interfering in any way 
with the others. 

For higher-voltage service, breakers 
with the condenser type of bushings 
are supplied and these can be- readily 
arranged for outdoor mounting. ~~ 

Fig. 8. shows one of the actual 88,- 
000-volt outdoor circuit-breakers sup- 
plied to the Southern Power Company, 
and this breaker is provided with the 
eondenser-bushing leads previously de- 
scribed. In this type of- breaker each 
pole is located in a welded-steel tank 
with treated lining and is complete 


with all of its mechanism on its cast- - 
iron top. As each pole is entirely m- 
dependent, with the operating rods. 
forming the only mechanical connec- 


tions between the tanks, the spacing of 
the poles can be made to suit the wir- 


ing of the station. The operating 
mechanism of each pole consists of a 


toggle actuating a simple system of 
levers and links, with the pull rods 
connecting the poles so that all open 
and close with the same movement, and 
so that all adjustments can be made 
after the mechanism has been assem- 
bled on the cover, and before the lat- 
ter is placed in the oil tank. This 
breaker has its stationary contacts 
deeply immersed in oil and screwed di- 
rectly on the end of the brass tubes that 
form the leads through the condenser 
bushings. The movable contacts are 
self-alining and the contacts are pro- 
vided with heavy springs that are com- 
pressed when the breaker is closed. 
These movable contacts are carried 
by heavy cross-bars and the current 
is transmitted through the braid- 
ed shunts so that the compression 


D —itwts 
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springs will not be damaged by the 
passage of a current through them. 
When closing, a wiping motion is ob- 
tained until a solid butt contact is 
reached. Both the stationary and mov- 
able contacts are readily removable. 
All of the outdoor breakers can be ar- 
ranged for hand operation or electrical 
operation as preferred. 

One point that may be noticed in 
connection with these circuit-breakers 
is that the series transformers for the 
operation of ammeters and relays are 
clamped directly around the condenser- 
bushing leads which form the single- 
turn primary of the series transformer. 
This permits the use of a simple, com- 
pact and cheap form of transformer. 

As a matter of interest it might be 
stated that outdoor, high-voltage 
breakers of this type are ipstalled on 
the lines of the Dominior Power & 


DISAPPEARING MANHOLE ENTRANCE. 


Transmission Company near Hamilton, 
Ontario; the Niagara, Lockport & On- 
tario Power Company’s lines near 
Niagara Falls, N. Y., and the Southern 
Power Company’s lines in North Caro- 
lina and South Carolina. 
(To be continued.) 

; ——__~<¢<--@—____- 

Disappearing Vault Entrances. 

A novel type of disappearing en- 
trance for underground cahle-junction 
boxes, transformer substations and the 
like is being introduced by the Ados 
Company, of Aix-la-Chapelle, Ger- 
many. It consists of a square man- 
hole cover fitted with steel sides, which 
can be raised together so as to form. 
an entrance house, with a ladder oppo- 
site the side which opens as a door. 
The whole movable portion is counter- 
weighted so that a man can easily raise 


ees 
——— . 
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or lower it in less than a minute’s time. 

The advantages claimed for such a 
movable man-hole entrance are two- 
fold: First, it avoids the expense of 
transporting a tent for covering the 
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opening when men are at work in the 
manhole and the need of a guard to 
prevent teams from accidentally driv- 
ing into the tent. Second, it keeps the 
manhole dry in all kinds of weather 


Vol. 59—No. 26 


and provides a convenient ladder go 
that any inspector can enter the under- 
ground chamber without stopping to 
change his clothes and without a helper 
to open the manhole for him. 


Commercial Practice—Management, Rates, New Business. 


Delivering Electric Meters. 

The New York Edison Company has 
lately made several improvements in its 
system of handling meters that are do- 
ing much toward eliminating the 
chance of injury to meters between the 
time when they leave the laboratory in 
perfect condition and installation. 

The baker’s pie wagon was responsi- 
ble for the change. Formerly a num- 
ber of meters were put into a large box 
and these boxes piled up in the meter 
wagons. The only safeguard provided 
against rattling and banging was a mat 
on the floor of the wagon, which, by 
the time several boxes of meters had 
been piled upon it, lost all its resilience. 

The ultimate outcome was the plac- 
ing into service of six new electric ve- 
hicles with a capacity of 3,000 pounds 
each, designed after the pie wagon, 
with racks running along the sides for 
holding the meters, and an alleyway 
from front to back. The compartments 
are of various sizes to accommodate 
the different kinds of meters, each 
wagon carrying forty-two. Every com- 
partment is fitted with a cushion which 
covers the floor and part of the walls 
and drops over the sill, so that once a 
meter has been set inside it is prac- 
tically safe and secure. These six new 
vehicles are especially equipped for 
this kind of work. They are Lansdens, 
Detroits and Walkers. Each one has a 
carrying capacity of 3,000 pounds. 

The island of Manhattan is divided 
into three distribution districts for the 
convenience of the company. Formerly 
there was a meter storehouse in each 
district and all meters wanted either 
up or down town were transported 
from the main storehouse, at 117 West 
Thirty-ninth Street, to the district 
storehouse, and thence to their final 
destination. 


In revising the system, the branch 
storehouses were abolished. All records 
are now kept at the main storehouse, 
which has a capacity for holding 20,- 
00N meters, and all meters are taken 
from here directly to ‘‘the point of 
use,””? For transporting them, the elec- 
trie wagons with the cushioned com- 


partments are employed. The wagons 
are loaded late in the afternoon and 
start out the following morning, deliv- 
ering directly to the different jobs 
ahead of the wiring crew. 


A meter leaves the storehouse in per- 


fect condition, is inspected three days: 


after it is set up, and at the end of the 
month undergoes a complete test. A 
great improvement of meters at the 
time of the first month’s test has been 
recorded since the adoption of the new 
sytem. 
| E eS REA 
Mississippi River Power Company 
Progress. 


The Mississippi River Power Com- 


pany has issued a calendar for 1912 
bearing a large and well executed 
lithograph showing two aborigines 
paddling on the Mississippi in a birch- 
bark canoe and gazing in wonder at 
the completed dam and power house 
which the company is erecting near 
Keokuk, Iowa. The poster depicts an 
extensive city of sky-scrapers upon the 
bank. A second and smaller litho- 
graph gives a bird’s-eye view of the 
development. A description of this 
plant, which is to develop 200,000 
horsepower from the water of the Mis- 
sissippi River, is given under the cal- 
endar pad. The company has also is- 
sued Bulletin No. 4 showing progress. 


Philadelphia Street-Lighting Contract. 

There was but one bidder for the 
street-lighting contract of Philadelphia 
for 1912, and that was the Philadelphia 
Electric Company, which has been sup- 
plying current for this purpose for 
years. The price proposed was twenty- 
seven cents a night. It is expected that 
936 additional street lamps will be add- 
ed next year, making a total of 14,038 
lamps to be operated. The price of 
twenty-seven cents applies to those 
lamps which are supplied by cables laid 
in city-owned conduits. Where the 
lamps are supplied by cables laid in 
conduits owned by the company the 
quotation is twenty-nine cents per lamp 
per night. The contract for 1911 
amounted to $1,238,923. 


Electric Christmas Shopping. 

Following inquiries from two or 
three of our readers as to the best class 
of electrical material to stock for the 
Christmas trade, the question has been 
raised whether the central stations in 
general and the retail dealers pay sufi- 
cient attention to the distribution of 
electrical matter at the Christmas sea- 
son. There is no disputing the fact 
that a lot of good money is spent at 
Christmas and New Year’s on small 
priced articles ranging (say) from $1 
to $25. This being so, there does not 
seem to be any reason why electrical 
apparatus should not occupy a rela- 
tively more important place among 
Christmas and New Year presents. 
There is more than one reason why this 
should be the case. To begin with, the 
majority of low-priced electrical ap- 
paratus is far more useful than the av- 
erage gift. Added to this is the faet 
that the electrical gift is generally well 
constructed and designed to last for a 
number of years, a8 compared with 
flimsy temporary articles of other 
kinds. Last, and perhaps not least 
from the central-station viewpoint, i8 
the fact that they consume current not 
only at Christmas time but, if they are 
used, all the year round, and so become 
a continuous source of revenue. We 
believe that the sale of electrical ap- 
paratus at this time of the year has not 
been so vigorously advanced as it might 
well have been, and that purchasers 
have not had the advantages of elec- 
trical toys, novelties, luxuries and s0 
on sufficiently clearly placed before 
them. 

It is unnecessary here to repeat the 
numerous utilitarian articles that are to 
be found on many of the counters of 
electrical retail houses, but two oF 
three things of special interest have 
been brought to our notice recently. 
One of these is a type of present, dear 
to the heart of every school boy, con- 
sisting of passenger cars, locomotives, 
freight cars, etc., all motor-driven. An- 
other one equally calculated to give 
pleasure at this joyous season is a small 
projection lantern which can be pur- 
chased for a few dollars and will repro- 
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duce on a small screen images of post- 
cards or books or any other article that 
it may be desired to enlarge. These 
are only two examples, but they point 
the mora] that in the present age there 
are numerous electric toys which are 
not only as attractive as the old-fash- 
joned mechanical toy, but have the add- 
ed value that they are permanent, en- 
joyable and intensely instructive in 
their operation.—Electrical News. 
e a 

Electric Refrigeration in Rochester. 

Rochester is far ahead of any other 
city in the country in the matter of 
electric refrigeration, a recent report 
compiled by the Rochester (N. Y.) 
Railway & Light Company showing 
that the equivalent of two tons of ice 
a day is made per 1,000 inhabitants. 

The company has recently published 
an attractive booklet entitled, ‘‘ Your 
Ice Box,’’ which is devoted to the econ- 
omy, conveniences and advantages of 
electric refrigeration. Some of the 
points brought out are that electric re- 
frigeration is colder than ice, steadier, 
drier, cleaner, more compact, more re- 
liable, more convenient, more flexible 
and cheaper than ice. With a properly 
installed plant, the production of one 
ton of refrigeration does not require 
more than thirty kilowatt-hours of 
energy and, under favorable conditions, 
considerably less. Figuring energy, 
even at four cents per kilowatt-hour, 
the total cost of operation per ton, in- 
cluding water for cooling ammonia 
condenser, oil, cleaning material, sup- 
plies, etc., is less than $1.39. 

——— e 
How Rockford Company Uses Old Arc 
Lamps. 

When the old direct-current are 
lamps were removed from the circuits 
of the Rockford (Ill.) Electric Com- 
pany they were stored in the ware- 
house of the company pending ultimate 
““junking.’’ Recently an ingenious 
scheme has been adopted for utilizing 
these lamps. 

At a cost to the company of fifty 
cents they are fitted with an incan- 
decsent-lamp socket and equipped with 
a high-candlepower tungsten-filament 
lamp. These converted fixtures are 
then loaned free of charge to commer- 
cial lighting customers. 

The company states that the cee 
are of pleasing appearance, give effi- 
cient light and have been an excellent 
means of meeting the competition of 
the local gas company. 


Proposed Transmission Line to Connect 
Cannon Falls Dam and the Rapidan 
Hydroelectric Station. 

It has been decided by the Consum- 
ers Power Company, of Minnesota, to 
construct a high-tension transmission 
line between Cannon Falls dam and the 
Rapidan hydroelectric station and serve 
the towns and intervening territory 
with power and light. The population 
along this line is approximately 10,000, 
the towns being Eagle Lake, Janesville, 
Waseca, Waterville, Morristown, and 
Warsaw. 

A ten-year contract has been entered 
into with the city of Waseca, Minn., by 
the Consumers Power Company, under 
which the latter will furnish current 
to the switchboard of the municipality, 
the current to be sold and distributed 
by the city. A twenty-five-year fran- 
chise, ten-year water-pumping contract 
and a ten-year street-lighting contract 
have been secured in Janesville, Water- 
ville and Morristown. 

The new business department has 
been at work in the various localities 
and sufficient business to warrant the 
extension has been secured. In addi- 
tional to being a profitable investment 
this extension will give the company 
the additional advantage of having the 
two power stations connected. 

————___ 


Fairbury to Have White Way. 
As a result of agitation by the Com- 
mercial Club of Fairbury, Neb., the 
town is to have a ‘‘great white way.” 
Ornamental posts twelve feet high and 
each containing five tungsten lamps 
will be used. Twenty-four of these 


posts will be placed around the vil- 


lage square and the adjacent blocks 
of other streets will be similarly 
equipped. 

] — eee 
Massachusetts Municipal Plant Re- 
duces Rates. 

A considerable reduction has been 
made by the Reading (Mass.) Mu- 
nicipal Light Board in its rate for 
lighting and also for electric cooking. 
The new rate for Reading will be 
twelve cents per kilowatt-hour for 
lighting and four cents per hour for 
heating and cooking purposes. The 
new rates will take effect on January 
1, 1912. The old rates were fifteen 
cents an hour for lighting and six 
cents an hour for cooking or heating 
purposes. There is a provision by 
which the minimum charge of con- 
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sumption for lighting will be $1.00 per 
month, except during the months of 
May, June, July and August, when the 
minimum charge will be reduced to fif- 
ty cents. 

New rates are also announced by the 
plant for its patrons in Lynnfield Cen- 
ter and North Reading, both of which 
towns are supplied with electricity by 
the Reading municipal plant. These 
towns benefit by a twenty-five per cent 
reduction. The new rate for lighting 
is fifteen cents an hour, and for cook- 
ing or heating a rate of four cents an 
hour is made. 

—e 
New Haven Company Leases Proper- 
ties. 

The New York, New Haven & Hart- 
ford Railroad Company, acting with 
the controlled Connecticut (trolley) 
Company and the Housatonic Power 
Company, has leased to the United 
Electrice Light & Power Company all 
the large electric and gas companies 
which were acquired by it some years 
ago. 

This sub-lease covers all properties 
except those used for railway purposes 
in the towns of Waterbury, Nauga- 
tuck, Watertown and Cheshire, ‘‘not 
including power stations or substa- 
tions used wholly or in part for rail- 
way purposes,’’ also the same class of 
properties in Norwalk, Wilton, New 
Canaan and Greenwich. 

The lease made to the United Elec- 
tric Light and Water Company runs 
994 years and calls for the payment by 
the lessee of $365,000 a year in month- 
ly pro rata amounts. 

e e 


Byllesby Company Acquires New Prop- 
erty. 

H. M. Byllesby & Company, Chicago, 
has purchased and taken over for oper- 
ation the property of the Colorado 
Light & Power Company. A new com- 
pany, the Arkansas Valley Railway, 
Light & Power Company has been 
formed, which company will operate all 
of the properties formerly operated by 
the Colorado Light & Power Company 
and the Pueblo & Suburban Traction & 
Lighting Company. The Colorado 
Company formerly operated in Canon 


City and Cripple Creek, the latter be- 


ing in the midst of the gold-mining dis- 
trict where a large amount of electric 
power is used in the mines. The total 
population of the two towns is over 
14,000. 


aw 
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THE VALUE OF PHOTOGRAPHY IN 
ILLUMINATING ENGINEERING. 


SECURING TRUE PICTURES OF THE ACTUAL 
ILLUMINATION. 


The question of taking good photo- 
graphs of artificially lighted interiors 
is now receiving much attention among 
illuminating engineers and some experi- 
ments described by J. S. Dow and V. H. 
Mackinney in a paper before the Royal 


Photographie Society of London this- 


year, and also in the Illuminating En- 
gineer’ (London), may be of interest. 

It is hardly necessary to point out 
that skillful photography of this kind 
is a very useful asset to any company 
engaged in selling light or lighting ap- 
pliances. A good photograph of an 


It is, however, essential that the photo- 
graphs should answer their purpose of 
representing exactly what the conditions 
of illumination are like. In the case of 
many photographs taken by artificial 
light the results are not such as to com- 
mend the installation. Very often the 
distribution of light appears quite dif- 
ferent from what it really is, while the 
actual sources of light are often lost in 
a cloud due to ‘‘halation’’ which sug- 
gests to the observer that this is a very 
glaring installation indeed! . 

The object of a skillful photographer 
is twofold. He wishes the photograph 
to give a good impression of the distri- 
bution of light and to show objects just 
as they appear when illuminated by the 
artificial means, and he also wishes to 
bring out the appearance of the actual 
sources themselves. The artistic ap- 
pearance of rooms when artificially 
lighted is often dependent quite as much 
on the appearance of the lamps, shades 
and fixtures as on the illumination pro- 
duced and for the sake of information 
it is obvious that a photograph should 
show these correctly and not allow the 
outlines and appearance of the lamps 


—_—=— 


1 The Illuminating Enginecr, London, September, 
1911, page 529. 
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to be hopelessly lost in a confused 
blur. 

For scientific purposes (for presenta- 
tion before a society dealing with illu- 
mination, for example), the operator is 
still more restricted. To be really valu- 
able the photographs should often be 
taken exclusively by artificial light, and 
for-scientific comparison it is often also 
essential that there should be no re- 
touching of the photograph; it may be 
added, however, that in the case of 


such views as these it is usually a dif-. 


ficult, operation to do much retouching 
without traces of the operation being 
clearly seen,. | 

Now the: delicacy of the light and 
shade in atpkotograph is admittedly ex- 


tremely dependent on correct exposure. 


Yet, in the case of artificially lighted 
exceptionally successful installation will ~~ | 


convince people and induce them to 
adopt a system of illumination when the 
most persuasive conversation might fail. - 


FIG. 1.—COMPARATIVE ILLUMINATION 
FROM BARE TUNGSTEN LAMP AND 
SIMILAR LAMP WITH REFLECTOR. 


interiors, it is very difficult to judge by 
the eye alone what the exposure should 
be. The eye is readily deceived as to 
the relative brightness of various ob- 
jects and: the ordinary actinometers, 
based on the darkening of sensitive pa- 
per ‘when exposed to light, cannot be 
used in the case of artificial light; ow- 
ing to the relatively low actinic power 
of the light as compared with daylight, 
and also the much lower order of bright- 
ness prevailing, it would often take 
hours, or possibly days, before any ap- 
preciable indication could be obtained. 

Messrs. Dow and Mackinney have 
therefore adopted the method of basing 
the exposure on photometric readings. 
For this purpose a little apparatus 
termed the Holophane Lumeter, which 
is a more perfect form of the instru- 
ment previously described in these col- 
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and. 


umns? is made use of. This enables the 
surface-brightness of any object to be 
rapidly and easily observed. The bright- 
ness of the chief objects: of interest in 
the view are studied and, by experience, 
the best exposure can be readily ascer- 
tained. 

Apart from the ease with which 
these measurements can be made, it will 
be observed that this is a more perfect 
method of studying the subject to be 
photographed than any general meas- 


- urement with an exposure-meter. In 


an artificially lighted interior we are 
faced by the difficulty that the range 
of brightness of the different objects, 
such as illuminated walls, ceilings, ta- 
ble-cloths, lamps and lamp-shades, is 
sometimes. far greater than a photo- 
graphic print could readily convey. One 
has therefore to study the room care 
fully and decide which tones it is most 
important to represent correctly. 

As an illustration of the extraordi- 
nary variety of tone that may be met 


with in practice the following table has 
been compiled: 


Equivalent Surface- 
Brightness in 
Very approcmat 
Nature of Surface. (Very app 
Bun at semith...... cc cccccccccsvecs , 860,000,000 
Electric arc light (crater).........+: 7,600,000 
Electric metallic filament...........+. 400,000 
Incandescent mantle .........ececeeee: 15,000 
White surface, illuminated by direct 
sunlight in summe?.............+008 6,000 
White sky (average)..........eeses... ae 
Candle fame .....esssseosesosossooooo 1, 


Dark buildings, tree-trunks, etc., il- 
luminated by diffused daylight..... 500 to 60 
Diffusing shades over artificlal sources 


windows 
Page of book illuminated by artificial 


ly lighted inter ore a a k} KOPA 1 to 0.1 
om, ai r RENIA A 0.5 to sero 


When it is remembered that the 
greatest variation in depth in the pho- 
tographic print is about 30 to 1, it will 
readily be seen that it is impossible to 
get the gradation of tone of all parts 
of a subject correctly; one must there- 
fore adjust the exposure for the par 
ticular purpose in view and sacrifice 
other parts. If, for example, one select: 
ed the exposure that was ideal to pring 
out the shining prisms of a Holophane 
reflector, one would necessarily get aD 
incorrect distribution of illumination be 
low it since the order of brightness of 


2 ELECTRICAL REVIEW AND WESTERN ELRCTRI- 
CIAN, July 16, 1910, page 129. 
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the illuminated surfaces is much less 
than that of the actual illuminant. As 
an illustration of this point three pho- 
tographs were reproduced in the paper 
before the Royal Photographic Society, 
all of them being developed in exactly 
the same way but having the exposure 
varied. The subject photographed was 
a booth in which the illumination of a 
lamp plus Holophane reflector and of a 
bare lamp were shown side by side. It 
was pointed out that the most impor- 
tant thing here was to get the relative 
brightness of the illuminated surfaces 
below the respective units exactly right 
The exposure which enabled this to be 


ne. en 
a” ey 


FIG. 2.—INDIRECT ILLUMINATION OF A 
SCULPTOR’'S STUDIO. 


done necessarily allowed some parts of 
the black-painted woodwork to sink into 
obscurity, while, unless special precau- 
tions are taken, the actual lamps are 
over-exposed so that their outlines are 
not clearly seen. However, by blocking 
the actual sources out during the main 
exposure and then giving an additional 
very brief one, with both units fully ex- 
posed to view, this difficulty could be 
got over largely. 

The case mentioned is a striking ex- 
ample of the necessity for the operator 
having both the requisite skill in pho- 
tography and a perception of the results 
which are desirable from the illuminat- 


ing-engineering standpoint. A profes- 
sional phatographer who was not an il- 
luminating engineer might have ob- 
tained a photograph which made an 
equally good picture, but he would also 
have very likely failed to reproduce the 
exact felative brightness in tone which 
it was the whole object of the photo- 
graph to display. 

The ideal results in this respect are 
shown in Fig. 1. As explained, an ad- 
ditional brief exposure was needed to 
bring out the lamp and Holophane re- 
flector. . 

As another illustration of the value 
of photography in studying problems of 
illumination, mention may be made of 
some experiments recently published’ 
by Justus Eck, of the Union Electric 
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ings of the surface-brightness of the disk 
and sphere. The photometric readings 
were put forward to show that the con- 
ditions of light and shade were not very 
dissimilar to those characteristic of or- 
dinary daylight and the photograph of 


~ the studio where the test was made, 


which is reproduced in Fig. 2, showed 
most conclusively that there is a well 
defined shadow on the sphere and ex- 
cellent light and shade effects on the 
statue beneath it. 

This method of attacking problems, 
the combination of accurate photographs 
and photometric readings, is admirable 
for providing a record of conditions of 
illumination. The photographs record 
the exact distribution of light, the pho- 
tometer readings its intensity. It need 


FIG. 3.—CABINS HESTAURANT, LONDON. 


Company, who has made a special study 
of photography by the aid of the Holo- 
phane Lumeter. The object in this case 
was to prove that inverted are lighting 
is not ‘‘shadowless,’’ as has sometimes 


been suggested. In the course of a con-, 


troversy on this matter the suggestion 
had been made that, if a white sphere 
and a corresponding white disk were 
hung up side by side in a room lighted 
by inverted ares, both would appear 
equally bright all over because there 
would not be a proper shadow on the 
sphere. | | 
Mr. Eck, however, actually tried the 
experiment, a photograph of the room- 
being taken by the aid of the Holophane 
Lumeter supplemented by actual read- 
3 The Electrician, London, June 28 and July 7, 


1911. The Illuminating Engineer, London, August, 
1911, page 457, and October, 1911, page 593. 


hardly be said that to obtain this grada- 
tion of light and shade so exactly is 
something of a triumph in photography. 
Mr. Ritchie, of the Union Electric Com- 
pany, who has paid special attention to 
this kind of work, was among the first 
to judge exposure by studying surface- 
brightness with a photometric instru- 
ment and it may be doubted if such re- 
sults could be obtained by any other 
means. 

Another matter that may be touched 
upon here is the influence of the actinic 
power of the light. Granted that the 
brightness of an object lighted by dif- 
ferent illuminants appears the same by 
a photometric instrument, may it not be 
possible that allowance ought to be made 
for the quality of the light? It is true 
that daylight differs considerably in this 


many artifici 
; iclal i a 
met wit in the artificial a 
might be su Practice differ less a i 
eS are use However, if ordi. 
po ac u i is desirable to 
sure to allow. or AG culating the ex. 


olor of the obi 
. J 
ordinary Photographi, 


known to pho 
that these difficulties can a pe 
got over by the use of special Wratten 
panchromatic plates which, in conjunc- 
tion with a suitable light filter, repro- 
duce colored objects exactly ag the eye 
sees them. Recent researches have also 


shown that the use of these special 


plates eliminates any difference in the 
relative actinic value and color of dif- 
ferent illuminants (with the possible 
exception of the mercury-vapor lamps}. 
In any case, if the exposure is correct, 
a result exactly similar to that seen by 
the eye appears to be obtained. 
Experiments have also been made 
with the Lumière color plates. It would 
obviously be an added assistance to the 
illuminating engineer if photographs 
could be secured which not only showed 
the distribution of light and gradation 
of tone exactly but also the true color 
of objects. In the case of artistic rooms 
with fancy walls, gilded ceilings and 
tasteful colored shades this would be 
very desirable. At present, however, 
there appear to be difficulties in the 
way of getting scientifically exact repro- 
duction of colors, especially in the case 
of artificial illuminants, and the treat- 
ment and exposure of these plates re- 


quires considerable technical skill. It is ; 


possible to secure an attractive and 
pretty picture but it appears doubtful 
as yet if one could rely on the method 
for the production of exact scientific 
comparisons. 

A few examples are given of photo- 
graphs taken by this method. Fig. 3 
shows the method of illumination re- 
cently adopted in the Cabins Restaur- 
ant in London, where Holophane re- 
flectors covered by crimson silk shades 
are employed. (The white appearance 
of the windows is due to the fact that 
light was streaming in from a flame arc 


he actinic value of- 
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shows the umgque 
method of illumin 


9 ation employed at 
Gatti’s Restaurant in the Strand, Lon- 


don, where inverted fixtures using high- 
candlepower tungsten lamps and crim- 
son silk shades are employed. Their 
Hight is thrown up to a gilded ceiling 
producing a very mellow and artistic 
result and the exposure was selected 
mainly with a view to bringing out this 
effect. 

It may be noted that in all these il- 
lustrations the blurring of the image of 
the sources of light has been very suc- 
cessfully avoided and that the very var- 
ied time of exposure shows within what 
wide limits this method can be applied. 
For example, in the case of the Cabins 


Restaurant (Fig. 3), the exposure was 
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lems and it may be anticipated that i 
time goes on more companies will m 
a specialty of this work. 

____ ei 


Electricity in Now Zealand. 

The demand for electricity New 
Zealand for industrial purposes, such 
as for factories, mining, tramways, 
street lighting, and for domestic light- 
ing, heating, and cooking, 18 increasing 
constantly. The public has become 8 
educated to electricity that the need 
for its cheap development by water 
power is well recognized by local gov- 
ernment authorities who now feel that 
unless they are prepared to permit 
private capital to establish water-pow- 
er plants, they can no longer refrain 
from committing themselves to the 


FIG. 4.—GATTI’S RESTAURANT, LONDON. 


only four minutes, while in other cases 
the exposure may be as much as one 
hour. 

In securing this absence of halation 
special methods, such as the use of very 
heavy backing on the plates, are em- 
ployed but the most important factor 
is correct judgment of the exposure. 
The little instrument referred to has 
been already used to a great extent by 
several firms in London for taking pho- 
tographs of lighting installations (no- 
tably Holophane, Limited, and the Un- 
ion Electric Company, Limited). 

In conclusion it may be repeated that 
the taking of successful photographs by 
artificial light is an important matter 
to firms that deal with lighting prob- 


necessary expenditure of capital and 
to the risks involved. 

Already, according to the American 
consul on special service in New Zea- 
land, 1,320,000 units of electricity are 
sold annually for electric lighting in 
Wellington, 742,000 in Dunedin, and 
369,620 units in Christchurch. In Auck- 
land electric lighting has just been W- 
troduced. In all these cities, except 
Dunedin, electricity is now produced 
from coal. Electric street lighting # 
already fairly well developed in Wa- 
lington and Dunedin, 562,000 units be 
ing used last year in Wellington and 
102,000 units in Dunedin. The con: 
sumption is increasing and a bright fu- 
ture for the industry is assured. 
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EUROPEAN EXPLOSION-PROOF 
MOTORS FOR MINES. 


BY E. W. JANSEN. 


Special types of motors are now 
being built in Europe to meet condi- 
tions encountered in mines. Such mo- 
tors are designed for use within mines 
where there is a possibility of meeting 
dangerous gases such as weather-damp, 
and are built to meet the requirement 
imposed by law, which is that there 
shall be no possibility of causing an ex- 
plosion, due to their operation. 


FIG. 1.—FULLY INCLOSED MOTOR. 


This condition of —explosion-proof 
construction does not necessitate that 
dangerous gases shall be excluded from 
the inner part of the motors themselves. 
Such a stipulation could not be fulfilled 
as, due to the bearings, the atmosphere 
cannot absolutely be excluded from the 
interior of the motors, even with those 
of the fully inclosed type. All that is 
desired is that an explosion within 
the motor itself can under no circum- 
stances be extended to the surround- 
ing air. 

Of great importance for the manner 
in which these types of motor are now 
being built, were the trials made in the 
mining district on the trial ground at 
Gelsenkirchen-Birmark in the years 
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1903 to 1905. These were made in con- 
sequence of an agitation on the part 
of the Mining Institute at Oberbergs- 
amtsbezirk Dortmund of the Westfaelis- 
chen Bergwerkschaftskasse in connec- 
tion with a group of electrical manu- 
facturers, under the direction of Berg- 
assessor Beyling.! The conclusions 
drawn by these trials showed that there 
were two ways of meeting the require- 
ment imposed, and both ways have 
been followed with success. 

One manner of meeting the condi- 
tions is to build a fully incloged motor, 
the frame and end shields of which are 


so strongly dimensioned that the motor 
will not fly apart when subjected to 
the high pressure of an explosion 
within. Fig. 1 shows a motor of this 
type. 

The second type of construction, 
which meets the conditions imposed, is 
that of the semi-inclosed type; one such 
that when an explosion takes place 
within the motor the gases are so far 
cooled before they reach the outer air 
that they will not ignite the surround- 
ing atmosphere. For this purpose the 
frame of the motor is fitted: with a so- 
called ‘‘ring-type screen’’ (in Ger- 
man Plattenschutz) which is composed 


1 For reference see Vol. I to XIII of Glueckauf, 


1295 


of numerous annular rings stamped out 
of fine sheet metal fitted in a frame 
with an air space of one-half millimeter 
between them. A ring of this type is 
shown in Fig. 3. The exploded gases 
from the interior of the motor reach 
the surrounding air through the radial 
spaces left between the iron sheets, but 
due to the great cooling surface of the 
protection screen, they are so far 


‘cooled that they do not ignite the air 


on the outside. The principle is essen- 
tially the same as that of the Davy 
safety lamp. Fig. 4 shows schematic 
longitudinal section of such a motor 


«+ A oa “Á 4 

r n Aer - ’ m -rp 
E 4 ` q P z > Jo A Sp v y 
. $ c+ e LA bette Dea Oa > §* A os PSS E- 
2y i iA a arr A ES 


FIG. 2.—SEMI-INCLOSED MOTOR. 


and Fig. 2 illustrates a motor of this 
type as put upon the market. 

Still another type found in practice 
is that shown in Fig. 5. Here the 
ring-type screen is only constructed 
around the parts of the motor which, 
in normal course of operation, could 
generate the spark for igniting the 
weather-damp, such as an alternating- 
current motor of the induction type 
with phase-wound rotors. The rest of 
the motor, 1. e., besides the slip rings, 
is executed in the normal ventilated 
type of construction, the atmosphere 
having unhindered admittance. 

As above mentioned, trials show that 
the ring-type screen must be construct- 
ed with the greatest care, as its effi- 
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cabinet are doors securely bolted to 
the rest of the framework. These parts 
are built like frames into which are 
stretched sheets of oiled paper, mak- 
ing the interior gas-tight. After mount- 
ing motor and connecting up the leads, 
the cabinet is closed and filled with a 
mixture of air and dangerous gases, 
representing actual conditions in a 
mine. Care is taken that the mixture 
of gas is distributed evenly throughout 
the interior and that it also reaches 
the interior of the motor. While the 
motor is running, the gas mixture with- 
in the motor casting is artificially ex- 
ploded by an electric spark from the 
outside of the cabinet. With correct 
construction of the ring screen or per- 
fect casting, as the case may be, ac- 
cording to the type being tested, the 
explosion is not transmitted to the mix- 
ture within the cabinet. The test is 
made twenty to thirty times with vary- 
ing conditions of the dangerous gases. 
Only when the motor has withstood all 
tests, is it forwarded from the works 
as an explosion-proof motor. 

If the motor should show a defect 
and ignite the surrounding air within 
the cabinet, the paper walls in the sides 
forming the doors act as safety valves 
and prevent damage. 

Besides the motors, the same com- 
pany has put upon the market a line 
of accessory apparatus, such as con- 
trollers, starters, switch-cases, light- 
ning transformers, switches, etc., which 
are also classed as explosion-proof. 
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heen first four mentioned types of 
i us, the Principle of submerging 

current-carrying parts under oil is 
employed, the covers of such parts be- 
Mg so interlocked that they cannot be 
Opened without first throwing off the 
Current. « 

In the protected types of switch- 
cases and transformers, the construc- 
tion is so designed that the necessary 
fuses are inclosed with the apparatus 


FIG. 3.—RING SCREEN. 
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Longest Railway Tunnel to be Electri- 
fied. 

What is said will be the longest tun- 
nel in the world is proposed for con- 
struction through the Caucasus Moun- 
tains, near Vladikaulaz, Russia, &¢- 
cording to the Engineer of London. It 
will be thirteen miles long and is to be 
completed in seven or eight years at 
an estimated cost of 100 million rubles. 
A double railway track is to be laid 
through it. The mountain rivers in the 
neighborhood will furnish 13,500 horse- 
power, which is to be converted into 
electric energy. A meeting of engin- 
eers connected with the Simplon and 
other well-known European tunnels 


FIG. 4.—SECTION OF MOTOR. 


FIG. 56.—EXPLOSIGN-PROOF MOTOR. 


and also submerged in oil, so that if, 
for any cause, a fuse should blow out, 
the spark does not even reach the at- 
mosphere within the casing. In Ger- 
many, particularly, laws have been 
passed limiting high-tension installa- 
tions in mines to 3,000 volts, for which 
reason all motors and other electrical 


apparatus are built for this maximum 
tension. 


ee S 


was recently held to discuss the pro- 
jected construction. 

——_—___—_o-o-——_—-— 
Electrification of Prussian Suburban 
Lines. 

It is reported that the Prussian State 
Railways are planning to electrify the 
suburban service in and about Berlin 
with single-phase locomotives despite 
the successful operation of single-phase 
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motor cars on the Blankenese-Hamburg 
Ohlsdorf lines. This decision is not 
only due to the fact that the present 
steam trail cars must be used, but also 
on account of the lower cost of main- 
taining one large engine as compared 
with eight to ten motor cars. 

-eee 

A Tungsten Resistance. Furnace. 

Franz Fischer and E. Tiede described, 
in a recent meeting of the Deutsche 
Chemische Gesellschaft a resistance 
furnace consisting of a tube of tung- 
sten, made according to Wartenberg’s 
process. The tube has a length of 8 
centimeters, a diameter of 1.6 centime- 
ter, and a wall thickness of 3 millime- 
ters, and it can take currents oť 3,000 
watts in a vacuum. It fits at its two 


It is claimed that any mechanic of 
ordinary intelligence, without any skill 
in any particular line, can run the ma- 
chine, doing perfect work in surfac- 
ing off a floor without injuring it. One 
operator can do the work of ten skilled 
mechanics and with this device can 


earn from $20 to $50 per day. 


It is maintained that the machine is 
easier to handle than a lawn mower, as 
it propels itself and all one has to do 
is to guide it and not even push it. The 
work is under complete control and 
produces the finest workmanship. It 
is possible to cut down any wood-floor 
surface with the use of Number 3% 
garnet sandpaper whether painted, 
varnished or waxed and one can sur- 
face them to a smooth finish by the use 


FIG. 6.—TESTING STATION FOR EXPLOSION- PROOF MOTORS. 


ends into the electrodes, two rods of 
copper, which are fitted with cooling- 
pipes. The rods and the tube form the 
horizontal diameter of a glass globe, 
which is kept wetted with water. A 
greased rubber tube leads over to the 
air pump. The cooling of the electrodes 
is so effective that a good vacuum can 
be maintained. A small magnesia cru- 
cible can be placed in a hole drilled in- 
to the tungsten tube. 
——~+--e___—_- 
An Electric Sanding Machine. 

The accompanying illustration shows 
an electricalley driven sanding machine 
about the size of an ordinary lawn 
mower, upon which is set a two-horse- 
power direct or alternating-current mo- 
tor. 


of Number 0 on this same machine. 
It is pointed out that this flexible 
floor-sander, being propelled auto- 
matically, produces a uniform and even 
surface in the shortest time and with 
the least labor possible; when properly 
adjusted it produces a deep cut and 
finally smoothes to a perfect finish. 
By using electric power it requires 
only a turn of the motor lever, a guid- 
ing hand and a watchful eye, and an 


intelligent boy can operate it and do. 


the work of a dozen men. 

This electric floor sander was de- 
signed for work in the finest homes and 
institutes as well as large office build- 
ings and stores. All dust is drawn by 
suction and deposited in a bag, caus- 
ing no injury to draperies and furni- 
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ture or annoyance to persons nearby. 
The machine travels at the rate of 
twenty-five feet per minute and is un- 
der absolute control of the operator. A 
touch of a finger will change its course 
or depth of cut. A controlling handle 
in the rear, raises and lowers the sur- 
facing roll and also guides the ma- 
chine; the flexible arms permit the 
abrader to follow the inclination of the 
floor, smoothing the surface. 

It is stated that as a floor-polishing 
machine for use in ball rooms, hotels 


SANDING MACHINE. 


and public buildings it is invaluable, 
doing the work of a large force of men. 
For this work a polishing brush is in- 
serted in place of the sanding roll. 

In operation the abrading cylinder is 
covered with sandpaper which requires 
only a few seconds to change. Coarse 
paper is used for roughing off and finer 
paper for final finish, each sheet last- 
ing about half an hour. The paper is 
clamped firmly by jaws which con- 
stantly keep it taut and even. 
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All readers of the ELECTRICAL RE- 
VIEW AND WESTERN ELECTRICIAN are in- 
vited to submit questions and answers 
to this department. Correspondents are 
requested to send full name and ad- 
dress. This, however, will not be printed 
except where the writer indicates his 
willingness therefor. Anonymous com- 
munications will not be considered. 

Questions relating to electrical mat- 
ters of any kind will be inserted. An- 
swers from our readers should be re- 
ceived in this office preferably within 
ten days of the date of publication of 
the question. Answers will be pub- 
lished in a subsequent issue. 


QUESTIONS. 

No. 18.—AUTOMOBILE IGNITION SPARK 
CorL.—Please give sketch and informa- 
tion on a low-tension spark coil to be 
used in connection with the make-and- 
break ignition system of a six-cylinder 
automobile, to be operated on six volts. 
—N. L. K., Reading, Pa. 


No. 26.—ELECTROLYTICE RECMFIER.— 
Please deseribe and give sizes oť the 
simplest form of eleetrolytie rectifier 
consisting of aluminum and lead plates 
in ammonium phosphate solution, to be 
used for charging tat least two at a 
time) automobile ignition batteries on 
110-volt alternating-current cireut.— 
J.S., Alameda, Cal. 


No, 31.— ELECTROMAGNETIC SWITCJL.— 
I want to make an automatie switch to 
take the place of a double-pole, double- 
throw switch. Its upper contacts are 
to connect to a 110-volt dynamo and 
the lower contacts to a 110-volt stor- 
age battery. It must be arranged so 
that a coil across the dynamo circuit 
holds the armature to the dynamo con- 
tacts and that when the dynamo cur- 
rent is off the armature drops by grav- 
ity and thus lights the lamp circuit 
from the battery. When the dynamo 
starts up again the reverse operation 
must take place. Please give design 
of such a switeh. What size and num- 
ber of turns of wire must be put on the 
coil to give the armature sufficient 
travel and lifting power? What must 
be the size of the armature and core? 
Could the coil be connected directly 
across 110 volts without a lamp in 
series?—C. A. J., Minneapolis, Minn. 


No, 36.—WAVES OF Maanetic [Npuc- 
TION AND ELECTROMOTIVE ForRcE.—If I 
am given the shape of the electromo- 


tive-force wave of a certain alternator, 
expressed in terms of a sine Series, 
and am required to find the shape of 
the wave of magnetic induction that 
the given electromotive force will pro- 
duce in the iron core of a static trans- 
former, the constants of which are 
known (including the hysteresis loss 
for any range), how shall I proceed? 
I understand that I can find the in- 
duced electromotive force in the sec- 
ondary by differentiating the equation 
of the flux, but the several treatises 
which I have consulted fail to show 
me conclusively how the wavc of mag- 
netic induction is obtained from the 
applied electromotive force when this 
applied electromotive force is not sin- 
usoidal.—M. S., Atlanta, Ga. 


No. 37.—TimMrk SWITCH FoR STREET- 
Lighting Circuits.—Can a time switch 
mounted in a box on a pole be depend- 
ed on to close and open a remote cir- 
cuit for ornamental street-lighting that 
is supplied -in multiple from the reg- 


ular 110-volt mains?—H. W.. Battle 
Creek, Mich. 


No. 38.—Wotunp Rotor ror Inpuc- 
TION Movor.—How is the rotor of a 
three-phase induetion motor wound so 
as to have only two slip rings? I re- 
cently saw one whose speed can be 
regulated by changing grid resistances 
in series with the rotor, but it had only 
two slip rings, whereas I think it 


should require three.—D. T., Highland 
Park, Nl. 


ANSWERS, 

No. 33.— ELECTROPLATING  BRass.—— 
Can brass be electroplated on east iron? 
If so, what solution is used and what 
strength of eurrent?—H. M. C.. Little 


Roek, Ark. 

Brass can be electroplated, but it re- 
quires a great deal of experience and 
careful attention to details. A large 
number of solutions have been used, 
these varying chiefly as to the kind of 
brass it is desired to deposit. Slight 
variations in the making of the solution, 
in the strength of current or in the tem- 
perature of the bath will produce differ- 
ently colored brass, or deposit almost 
entirely only one of the constituent 
metals, copper or zine. The following 
is a typical solution: water, 3,200 
parts; copper chloride, 16 parts; zine 
sulphate, 32; potassium carbonate, 400; 
ammonium nitrate, 200. Dissolve each 
salt separately, then mix the first three 
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solutions and add the mitrate solution 
last. The articles to be plated must he 
perfectly clean. The anodes should he 
of good sheet brass of about the color 
of that desired. Regulation of the cur- 
rent depends on the color desired and 
must be done by experience; too strong 
a current deposits an excess of zinc; 
too low a current produces a reddish 
brass from an excess of copper. High 
temperature produces a similar effert 


. to an excess of current.—G. B. 


No. 34.—ALUMINUM-CELL LIGHTNING 
ARRESTER.—Can aluminum-cell light- 
ning arresters be installed outside the 
station where the coldest winter 
weather is around zero Fahrenheit: 
At what temperature are they lable to 
freeze up?—N. R., Knoxville, Tenn. 

Aluminum-cell lighting arresters have 
been frequently installed outside sta- 
tions where they are exposed to temper- 
atures of twenty degrees below zero and 
still lower. The electrolyte may freeze 
up solid without making the arrester less 
effective and without injury to it. This 
liquid freezes at a considerably 
lower temperature than water. If heavy 
sleet storms prevail, the horn gaps In- 
stalled with the aluminum-cell arrester 
should be protected by some sort of a 
roof..—W. EB. M. 


No. 35.—FraMg Lamps on FLUCTU- 
ING VortacE—Which kind of are lamp 
burns more steadily where the voltage 
fluctuates five or even more per cent 
around normal, the magnetite are oF 
the flaming are?—B. H. ïN. Youngs- 
town, O. 

If direct current is available, the maz 
netite are lamp will be more suitable for 
this case, since it produces less thicker: 
ing for voltage changes than the flame 
are. The latter requires better voltage 
regulation for steadiness of burning than 
the present circuit seems to have. No 
lamp will burn without flickering, how- 
ever, on such a fluctuating voltage. |! 
alternating current only is supplied and 
a flaming arc found to burn too unstead- 
ily, an inclosed are should be used, ef- 
ciency being sacrificed to the poor ref 
ulation. The best thing to do is to m 
prove the regulation of the cirewt a 
much as possible.—L. M. 
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FINANCIAL REPORTS OF ELEC- 
TRICAL COMPANIES. 


—— me 


WESTERN UNION TELEGRAPH COMPANY. 

The Western Union Telegraph Com- 
pany has issued its preliminary esti- 
mated statement of earnings for the 
quarter ended December 31, 1911. 
They compare with the actual figures 
for the same period of 1910, as follows: 


1911 1910 
Net revenue ................ $2,460,200 $1,760,809 
Bond interest................ 434,200 433,063 
Balance sciies 4 ad Moe weeks $2,026,000 $1,327,746 
Dividends i acce ia whee ee eon 2 747,910 747,802 
Surplos: uzec Wes nnana $1,278,090 $579,944 


Profit and loss surplus as of Dec. 31, 
1911, partly estimated, $12,549,310. 

The actual figures of the Western 
Union Telegraph Company for the 
quarter ended September 30, 1911 (ap- 
proximate previously published), com- 
pare as follows: | 


1911 1910 
Net revenue..............-. $2,338,936 1,941,066 
Bond interest................ 434,165 433,062 
Balance onsere aniei e $1,904,771 $1,508,004 
Dividends ..............cee8, 747,906 747,770 
Surplus ............ cee eee $1,156,865 $760,234 


The earnings, partly estimated, for 
the six months ended December 31, 
1911, compare with the actual figures 
for the corresponding six months of 
last year as follows: 


1911 1910 . 

Net revenue.,...... aes e o e $4,799,136 $3,701,875 
Bond interest.. yee Ai Site 868,3865 866,125 
Balance 68 5 el Oe ee es $23,930,771 $2,835,750 
Dividends ............. 00008 1,495,816 1,495,972 
Sürplüs weotier es wecuaees: Shee $2,434,955 $1,340,178 


BUFFALO GENERAL ELECTRIC, 
The Buffalo General Electric Com- 
pany reports for the ten months ended 


October 31, 1911, compared as follows: 
1911 1910 


Operating revenue... $969,675 $567,526 
Expenses and taxes......... 611,919 531,095 
Income from operation.... $357,756 $336,431 
Other income................ 40,449 33,106 
Total income.............. $298,208 €269,537 
interest ..................... 125,568 111,511 
Surplus a... ooa $272,643 $259,026 
-eoa 
Stone & Webster to Take Over Utah 
Company. 


Negotiations are said to be pending 
for the sale of the Utah Light & Rail- 
way Company of Salt Lake City to 
Stone & Webster of Boston. 

The Utah Light & Railway Company 
operates 111 miles of standard gauge 
track and 170 passenger cars. It is a 
consolidation of three light and pow- 
er companies and has a blanket fran- 
chise running to 1955. Of the $2,062.- 
00) common and $4,000,000 preferred 
Stock outstanding, the Oregon Short 
Line is the owner of $1,850,000 common 
and $3,840,000 preferred. 


Tacoma Home Company Sells. 

The Home Telephone Company, op- 
erating in Tacoma and Bellingham, 
Wash., has been acquired at publie auc- 
tion by the Pacific Telephone & Tele- 
graph Company, the only bidder, at a 
price of $550,000. The Home Company 
was incorporated for $5,000,000 and 
had outstanding issues of $1,600,000 
bonds, held by the Title Insurance & 
Trust Company, Los Angeles, Cal., and 
par value stock to the extent of $1,- 
900,000, held principally by Los Angeles 
interests. 

On a basis of the purchase price the 
bondholders will receive twenty-eight 
cents on the dollar, with no reimburse- 
ment for the stockholders. The City 
of Tacoma, which had planned to pur- 
chase the plant and operate as a muni- 
cipal property, was denied such action 
through provisions of the state law 
which does not permit the ownership 
of such property by a city. The Paci- 
fic company will make physical con- 
nection between its system and the one 
now acquired at once. A. 

l -eoe 

American Telephone Gains. 

Despite business depression the 
American Telephone system will, for 
the year to end the last of this month, 
make a gain in stations of slightly 
over 600,000, compared with 740,027 in 
1910 over 1909. Had the annexation of 
so-called ‘‘connecting stations,” which 
are mdependent companies connected 
with the Bell system, been as rapid as 
last vear, the gain in 1911 would have 
equaled that of 1910, 

As it is, the American Telephone 
Company will have on December 31 a 
total of 6,500,000 stations, of which 4,- 
900,000 will he Bell stations proper and 
2,000,000 stations of connecting com- 
panies. 

———__»--o__—__——_- 
United Wireless Re-organization Pro- 
posed. 

Steps are to be taken to re-organize 
the United Wireless Telegraph Com- 
pany which recently got into financial 
difficulties. 

It proposed, according to the call is- 
sued, to 33,000 stockholders, by Arthur 
P. West and others, to pay off debts 
amounting to $150,000 and to form a 
new corporation of the same name, is- 
suing new stock dollar for dollar ‘‘to 
the present Innocent bona fide stock- 
holders.” The amount of stock held 
by such stockholders is stated to be 
$2,000,000. 
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Holiday Traffic Heavy On New York 
Lines. 

President Shonts, of the Inter- 
borough Rapid Transit Company, of 
New York City, stated that during last 
few days subway and elevated lines 
have been carrying record crowds. In 
a statement asking co-operation of the 
public with Interborough employees so 
that trafħe crowds may be facilitated, 
Mr. Shonts said: 


‘On December 11, the elevated lines 


safely carried 1,019,166 passengers and 
operated a car mileage in excess of 
194,000 car miles. On the same day, 
the subway lines safely carried 1,090,- 
382 passengers and operated a car 
mileage in excess of 189,000 car miles. 

“The subway figures before men- 
tioned are an increase in passengers 
over the same Monday last year of 
80,611 and an increase in car mileage 
run for the same day last vear of 
73,000 miles. 

‘‘On this day the subwav carried 
more passengers than any other day 
in its history except during the Hud- 
son-Fulton Celebration.’ 

a A 
Pacific Gas & Electric Company Buys 
New Properties. 

The Pacific Gas & Electrice Company 
has purchased the Metropolitan Light 
& Power Company for a consideration 
said to be $2,000,000. The company 
assumes the bonded indebtedness of the 
Metropolitan Company for about $1,- 
625,000 as part of the purchase price. 
The Pacitic Company has also acquired 
the Mutual Electrice Company of San 
Francisco, and its existing contract 
with the Board of State Harbor Com- 
missioners. A, 

—— eoo 
Automatic Electric Sells British Rights. 

The Automatie Electrie Company is 
reported to have sold its telephone man- 
ufacturing rights in the British Isles to 
the United Insulated Wire Company, 
of Great Britain, for $500,000 in cash 
and stock amounting to about $600,000 
in the British company. The cash is to 
be used in retiring Automatie Electric 
Company bonds. 

——_———_-s--e—_____—_. \ 
Keokuk Companies Merge. 

Publie service corporations control- 
ling the gas, street hghting and street 
railway of Keokuk have merged into 
one company under the name of the 
Keokuk Electrie Company. The cap- 
ital stoek is $650,000. 


i 
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The Westinghouse Equalizer-System 
Hoisting Set. 

The Calumet and Arizona Mining 
Company has recently completed an 
elaborate set of tests on the electric 
hoisting system which has been in op- 
eration since the latter part of Sep- 
tember, 1909, at its mine in Bisbee, 
Ariz. The installation has been highly 
satisfactory in every respect and every- 
body who has seen it remarks on the 
ease with which it is handled and the 


complete control which the operator 
has over it. 


Series 
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Flywheel! 
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Tests have shown that, even under 
severe operating conditions, where the 
hoist is running a great portion of the 
time, the average input to the system 
over a day’s run will not exceed more 
than about 20 or 25 per cent of the 
maximum load, and that the rate of in- 
put is practically constant. 

The performance of the hoisting in- 
stallation at Bisbee is only a repetition 
of what this system has done at the 
many mines now using it. The increased 
use of long-distance high-tension trans- 
mission lines has brought electric pow- 
er to even the more remote mining dis- 
tricts. This had led to the installation 
of the sets here described in mines with 
almost all kinds of hoisting condi- 
tions. 

With small hoists, it has been found 
satisfactory to use alternating-current 
induction motors directly applied, but 
where heavy loads are to be handled 
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and at high speed, the peak due to the 
acceleration of the rapidly moving 
parts is always greatly in excess of the 
average requirements of the hoist. Now 
if the current is obtained from a line 
also carrying a lighting load, the re- 
sulting fluctuations of voltage prove 
most objectionable. Moreover, in most 
cases, the hoist is at the end of a long 
transmission line and so an excessive 
amount of copper must be installed to 
prevent drop in the voltage during 
maximum demand. The result is that 
the line must be equipped for peak in- 


OC Hoist Motor 


FIG. 1.—DIAGRAM OF HOISTING SET. FIG. 


stead of average load, at a greatly in- 
creased expense. 


The above undesirable conditions 


have been overcome by the Westing- 
house equalizer-system hoisting plant, 
the essentials of which are diagramati- 
cally shown in Fig. 1. It consists of a 
direct-current motor, direct-connected 
to the hoist drum, and a flywheel mo- 
tor-generator set which includes a di- 
rect-current generator, a laminated fly- 
wheel, an alternating-current induction 
motor and an exciter. The equipment 
also includes a reversing controller for 
the generator field, a speed regulator, 
a series transformer, and a switch- 
board. 

The hoist proper was built by the 
Denver Engineering Works and it has 
a normal duty of 6,000 pounds unbal- 
anced load. Its speed is 1,000 feet per 


minute. The ultimate depth of the 
shaft is 1,200 feet. 
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The armature of the generator and 
the hoist motor are electrically connect- 
ed direct. The field of each machine is 
excited separately, constant full field 
being maintained in the motor. The 
hoist is started by gradually increasing 
the field of the generator and so deliv- 
ering a proportional voltage to the 
hoist motor. When the load on the al- 
ternating-current motor reaches a cer- 
tain point, resistance is automatically 
applied to its secondary circuit, reduc- 
ing the speed of the set and the energy 
stored in the flywheel is used to over- 
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2.—MINE HOISTING SET. 


come the peak of the hoisting cycle. 
Thus there is a minimum use of cur- 
rent. 

The hoist is stopped by gradually 
weakening the generator field and thus 
allowing all excess in the descending 
cage, the rotating hoist motor and the 
drums to be returned to the flywheel 
through the generator which momen- 
tarily acts as a motor, receiving energy 
from the hoist motor which for the mo- 
ment acts as a generator. 

The overall efficiencies of hoists of 
this type are generally from 50 to 60 
per cent when operated under normal 
Operating conditions. 

Because of the ease of control and 
the general characteristics of the set, 
it is a simple matter to devise reliable 
safety devices which do not depend on 
mechanical brakes. Such devices have 
been put in practice in Germany, where 
the government allows men to be 
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hoisted at speed of 2,500 feet per min- 
ute in this type of hoist, whereas with 
steam hoists provided with the best 
available safety devices the maximum 
allowed speed is but 1,200 feet per min- 
ute. 

The first cost of installation is of 
course somewhat greater than for a 
small motor hoist with rheostat con- 
trol, but the reduction of power cost 
due to the equalization of the load is 
so great that the initial expenditures 
becomes a secondary matter, especially 
when power is purchased on a maxi- 
mum-demand system. 

Figure 2 shows the hoist motor, the 
drums and the operator’s platform at 
the Calumet and Arizona Company’s 
Bisbee plant. 


Electrostatic Voltage Indicator. 

This electrostatic voltage indicator 
consists of an aluminum needle swing- 
ing in a glass case between two ver- 


ELECTROSTATIC VOLTAGE INDICATOR. 


tical metal posts. The whole device 
hangs from the line, being. held in 
place by the screw clamp located at 
the top. | 

If no voltage is impressed on the 
line, the needle assumes a vertical po- 
sition, one end being slightly the 
heavier. It is then out of sight be- 
tween the posts. On the other hand, 
if the line is alive, the needle is swung 
toward the horizontal position, and be- 
comes visible giving a positive indi- 
cation of voltage. 

These indicators, which are made by 
the Allgemeine Electritäts Gesellschaft 
are applicable to lines of all poten- 
tials between 3,090 and 75,000 volts. 
For voltages under 10,000 the instru- 
ment, for greater safety, is provided 
with a ground wire. 


The accompanying illustration 


shows an electrostatic voltage indicator 
attached to a high-voltage power line. 


Devices for Transforming Gas and Oil 
Automobile .Lamps Into Electric 
Lights. 

Owing to its convenience and clean- 
liness electricity enjoys a great superi- 
ority over gas or oil for automobile 
lighting. The ability to turn the lights 
on or off instantly without even slow- 
ing up the machine appeals strongly to 
the automobilist. The General Electric 
Company is now manufacturing some 
new devices which can be used to con- 
vert gas or oil lamps into electric 
lamps, the electric current being furn- 
ished by a storage battery. 

The bayonet-base socket bracket and 
six-inch reflector for converting gas 
lamps into electric is attached to the 
gas pipe in place of the gas burner, 
and is held in position by means of 
brass nuts. The lamps may be focussed 
by serewing the reflector forward or 
backwards on the socket, the reflector 
being made accessible for this opera- 
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CONVERTED AUTOMOBILE LAMP. 


tion by merely opening the door of the 
lamp. The reflector is nickel plated, 
highly burnished and in the form of a 
true parabola. 

The bayonet-base candelabra socket 
for converting oil lamps into electric 
is very simple in design and can be 
readily attached to the oil burners 
without disturbing them and can be 
so adjusted that when the bulb is re- 
moved the socket does not interfere 
with the oil flame. 

The three-circuit snap switch, flush 
type, has a sturdy porcelain base on 


-the back of which is mounted the term- 


inal plates and battery busbar with 
binding screw for each conductor. This 
switch is designed to go on the back 
surface of the dash or in some other 
convenient place, the switch handle be- 
ing the only part which shows on the 
front. 

Extra terminal connections are pro- 
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vided so that if desired the electric 
horn and the speedometer light may 
be wired to it. The switch handle may 
be removed by turning it backward, 
thus preventing persons interfering or 
tampering with the lights on the car 
which may be left standing unattend- 
ed. The busbar feature eliminates all 
joints, splices, etc., and makes it a very 
simple matter to install. 

The flush’ tumbler switches, both 
‘fon’’ and ‘‘off’’ positions, are con- 
trolled by one and the same lever, thus 
reducing the number of levers and sim- 
plifying the control of the lights. The 
four-gang switch is recommended for 
five-light equipments, one switch being 
used for the tail light, one for the two 
side lights and one each for the head- 
lights. The busbar feature is provid- 
ed on two, three and _ four-gang 
switches, giving the same advantages 
as described above. 

Surface tumbler switches are simi- 
lar to the flush tumbler switches with 
the exception that they are adapted for 
mounting on the surface, and require 
that holes be drilled through the sur- 
face on which it is mounted for contact 
leads only. 

The push-button switch is designed 
for use where the space is very limited. 
The push button is of metal, insuring 
that it will not break off. The plate 
on which the terminals and contacts are 
mounted is fastened to the frame with 
two long screws, effectually preventing 
its jarring loose. This switch has the 
busbar feature described above in con- 
nection with the tumbler switches. 
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Electrically Operated Typewriter. 

An addition to the labor-saving de- 
vices for offices has been made in the 
form of an automatic typewriter. This 
is an electrically driven machine which 
makes original typewritten letters of 
any form letter filling in separate ad- 
dresses and addressing envelopes for 
each letter. 
' The automatic typewriter operates 
on the same principle as the piano play- 
er inasmuch as there must be a stencil 
prepared for each letter and list of ad- 
dresses. The automatic typewriter may 
be operated from any electric-lamp 
socket and is very speedy. The advan- 
tages are many for the busy office as 
all the stenographer has to do is to 
make the stencil and insert in the ma- 
chine together with the letter paper 
and turn on the electric current. 
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Steel Casing for Wires. 

A steel-conduit system of casing and 
capping for insulated conductors has 
been brought out in England. It con- 
sists of a shallow trough with a thin 
sheet-metal cover sprung over. The 
system is said to combine the advan- 
tages of the wooden molding, conduit, 
and to some extent the cleat systems. 
The wires are simply laid in, and no 
drawing in or threading is needed. 


FIG. 1.—PRESSED-STEEL ELBOW. 


They can easily be inspected at any 
time merely by pulling off the capping. 
The system is fireproof, damp-proof 
and well bonded, is light to handle and 
quickly erected. It is neat in appear- 
ance and especially suitable for sur- 
face work. It is of light section, con- 
sequently there is little or no con- 
densation of moisture, and freight 
charges are small. The casing is made 
in short lengths, from three to six 
feet, with joint pieces, tees, special 
hand-bendable joints and boxes for 
junctions, switches, etc. 

Two new parts have recently been 


FIG. 2.—LOCKING JOINT COVER. 


added which greatly improve the sys- 
tem. Fig. 2 shows a locking joint cover 
or cap. This is sprung over the cas- 
ing and capping by hand, the deep 
side being placed first. It cannot be 
removed when in position, except with 
a tool such as a screw-driver. The ob- 
ject of this device is (a) to lock the 
capping to the casing so that it cannot 
be pulled off by hand, and (b) to cover 
the butt joints of the capping. It is 
especially recommended in installa- 
tions where the casing is subject to 
much vibration or where mischievous 
people might interfere with it as in 
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schools. Fig. 1 shows a pressed-steel 
elbow of the same section as the cas- 
ing and capping. This fitting enables a 
sharper angle to be obtained than can 
be made with the smallest of the hand 
bendables, which are notable features 
of the Woodhouse system. 

Woodhouse casing is made by the 
Woodhouse Steel Casing Company, 
London, and has been designed mainly 
for surface work, so as to permit of a 
periodical inspection of wires, as any 
part of the installation can be easily 
opened up and any section tested with- 
out difficulty and at small cost. It is 
important that this inspection should 
be made at regular periods so long as 
insulating material is used which de- 
teriorates with age. 

\ ——————»o--o-—____—_- 

A New Disconnecting Switch. 

The demand for an increased factor 
of safety in high-tension transmission 
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DISCONNECTING SWITCH 


systems has developed the need of sta- 
tion entrances which not only permit 
ready access to the equipment but also 
incorporates a disconnecting feature, 
thus enabling an operator to quickly 
isolate a given feeder or set of bus- 
bars. 

One of the recent developments for 
this service is the type of entrance tube 
and disconnecting switch illustrated 
herewith and manufactured by the 
Delta-Star Electric Company, Chicago. 
The disconnecting switch is of the com- 
bination front-and-back-connected type, 
the long insulator being carried back 
through the supporting base and in turn 
having mounted upon it a disk in- 
sułator. 

This insulator is provided with a 
copper core to one end of which is at- 
tached a locking type switchblade, the 
other end being provided with a suit- 
able lug, to which the incoming line 
wire is soldered. 

To mount the device in position it is 


Vol. 59—No. 26 


simply necessary to leave a circular 
hole in the station wall and secure the 
mounting base in position by means of 
four expansion bolts or studs. With 
this combination a permanent entrance 
is secured and one which is said to be 
proof against entrance of, moisture, 
dust or insects. 
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Three-Speed Controller for Slip-Ring 
Motors. 

There is nowhere a greater necessity 
for bringing motors rapidly to a stop 
than in the modern printing shop or 
press room, because of the liability of 
the machines suddenly to get clogged 
or out of adjustment and mutilate a 
number of papers. The method of stop- 
ing the motor must be simple, the means 
easy to reach and the action must be 
positive. 

Controllers with the above require- 
ments were recently installed in con- 


THREE-SPEED MOTOR CONTROLLER. 


nection with two Cox No. 9 Multi-mail. 
ers in the mailing room of the Drovers’ 
Journal, which is published at the 
stockyards, Chicago, Ill. Each mailer, 
which seals the wrappers of, and ad- 
dresses the papers as they are run off is 
driven by a small 220-volt, three-phase 
slip-ring motor, mounted on the ma- 
chine. For compactness, the rheostat 
and starting panel are also mounted di- 
rectly on the mailer. 

As may be seen from the accompany- 
ing illustration the three speeds are se- 
cured by moving the three starting hat- 
dles in succession and thus cutting Te- 
sistance out of the rotor of the motor. 
Two buttons are connected in shunt 
with the no-voltage release solenoid 50 
that when either button is pressed the 
solenoid is short-circuited and the han- 
dles are allowed to go back to the off 
position. The buttons are located 50 
that they may be easily reached by the 
operator when he wishes to stop the 
mailer to remove the stock of sealed 
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papers or to regulate any mechanical 
difficulty. 

The controllers were designed and 
manufactured by the Independent Elec- 
tric Manufacturing Company, Milwau- 
kee, Wis. 

— eor 
The Electric Weigher. 

In most industrial establishments 
where material is handled in bulk, the 
conveyer is rapidly superseding other 
methods of transportation. ‘This has 
created the necessity for a new method 
of weighing at least as accurate as the 
scales used with the older methods of 
handling in barrows, cars, or other re- 
ceptacles. The design of the electric 
weigher is the direct outcome of this 
necessity. 

While material is in motion on a con- 
veyer, the former method of leisurely 
direct comparison of its weight with 
standard weights is impracticable, and 
interruption of its motion for the pur- 
pose of weighing is distinctly disadvan- 
tageous. In order to weigh a contin- 
uous stream of material in motion, it is 
necessary to take into account the in- 
stantaneous weight of a definite part 
of the length of the stream and the 
speed at which that part of the stream 
is moving. While the problem was be- 
ing studied with a view to adapting old 
methods of weighing and old methods 
of integrating to the new conditions, it 
was one which presented many serious 
difficulties. At a certain point, how- 
ever, the idea of utilizing electricity 
was hit upon and the difficulties soon 
vanished. 

The electric weigher consists of three 
elements, one corresponding to each of 
the three terms in Ohm’s law. The 
first, to produce the electromotive 
force, is a dynamo; the second, to vary 
the conductivity of the circuit, is a 
rheostat; and the third, to measure the 
current, 1s a meter, 

The dynamo is subject to the rigor- 
ous law that the electromotive force 
produced is proportional to the 
strength of the field and the number 
of conductors cutting across it per sec- 
ond. With a constant field and con- 
stant number of conductors in the arm- 
ature, the electromotive force is direct- 
ly proportional to the speed. The field 
ìs made constant by the use of per- 
manent magnets. The demand for ac- 
curate electrical-measuring instru- 


ments has resulted in the development 
of special steels for permanent mag- 
nets and special methods of ‘‘ageing’’ 


after magnetization, so that it is now 
possible to procure magnets which, 
when properly mounted, show no de- 
terioration whatever over indefinite 
periods of time. The rest of the dy- 
namo, or magneto, consists of the usual 
parts, pole pieces, armature, commu. 
tator and brushes. The design of the 
dynamo and the range of current used 
are such that armature reaction is not 
allowed to enter as a disturbing factor; 
and multiple brushes of a highly per- 
fected material developed in Europe, 
maintain indefinitely a perfect condi- 
tion of the commutator, and bring the 
brush resistance under absolute con. 
trol. 

The second element, the rheostat, is 
controlled by scale beams of the usual 
lever and knife-edge type. Leaving for 
the moment the important question of 
the proper suspension of the conveyor, 
the construction of the rheostat will be 
described. The counterpoise of the 
scale is a cylindrical plunger, which is 
partly floated in mercury. With every 
change in the weight on the conveyor 
the plunger instantly adjusts itself to a 
new position, thereby at the same time 
changing the level of the mercury. 

The rheostat proper consists of a 
large number of loops of wire placed in 
narrow vertical spaces at the two sides 
of the weigher. Each loop is connected 
to a platinum-tipped contact point on 
the inside of the mereury vessel. The 
current from the dynamo is led into the 
lower part of the mercury and leaves 
it by way of the highest contact point, 
which is below the surface of the mer- 
eury. In this way different portions of 
the total resistanee are short-cireuited 
in accordance with the weight. 

The plunger constitutes a self-adjust- 
ing ecounterpoise, which operates fric- 
tionlessly. The mercury vessel is also 
a dash pot which quells all vibration. 
The upper part of the vessel is widened 
out to form a reservoir, which is partly 
filled with oil. This protects the mer- 
eury from the air and forms a trap to 
catch any fine dust which may get past 
the other safeguards mentioned below. 

The meter is a form of ampere-hour 
meter, which has been used for vears. 
It has a single rotating member floated 
in mercury and revolving in proportion 
to the flow of current. Friction and 
wear are eliminated, so that no change 
can be detected in the meter after vears 
of use. , 

The method of calibrating the weigh- 
er is such, that it is only necessary to 
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have a meter which will always go at 
the same speed when conveying a given 
current. This meter fulfils this require- 
ment absolutely. The dial of the meter 
is, of course, graduated to read in units 
of weight. 

The variation in the specific gravity 
of mercury, due to changes in tem- 
perature, is compensated for by making 
the mercury vessel of an insulating ma- 
terial whose coefficient of expansion 
just offsets that of the mereury. To 
illustrate the importance of this it may 
be noted that the difference between 
the expansion of iron and of mercury 
would cause a difference of one per 
cent in the recorded weight between 
winter and summer, if plunger and 
mercury vessel were made of iron. 

The conductivity of most conductors 
of electricity, of course, varies with 
temperature, increasing in some mate- 
rials while decreasing in others. Ef- 
fective means for balancing these varia- 
tions have long been in use, and in the 
electric weigher the materials are so 
chosen that the meter has the same 
rate for a given weight and dynamo 
speed regardless of the temperature. 

In connection with the. above, the 
calibration of the weigher will explain 
its remarkable accuracy. Each resist- 
ance loop is provided with an adjust- 
ing rider astride of its two wires. The 
rider short-circuits the part of the loop 
beyond it. By moving the rider, an ex- 
tremely fine adjustment of the resist- 
ance of the loop is made. Standard 
weights are suspended from the scale 
and the dynamo is run at a known 
speed and each loop is adjusted until 
the meter is exactly correct for the cor- 
responding weight. The riders are then 
soldered permanently in position and 
the weigher is ready for service. 

The electrical system lends itself 
readily to the attachment of distant in- 
dicating and recording instruments of 
the utmost value, without complication. 
By simply running two small wires 
from the totalizing instrument, referred 
to above as the meter, instruments may 
be placed in the office of the superin- 
tendent or elsewhere, which give a 
complete record of the tonnage carried 
by the conveyors. They also show im- 
mediately any slowing down or inter- 
ruption in the feed and make a record 
of such interruptions, giving the exact 
time at which they occurred. These 
distant instruments are operated by an 
auxiliary circuit from a battery or 
other source. 
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White Way for New Haven, Conn. 

New Haven’s ‘‘Great White Way’’ 
was formally opened on the evening of 
December 16 by Mayor Frank J. Rice, 
who closed a little silver switch which 
controlled the current to the seventy- 
five arc lamps which have been installed 
on Chapel and Church Streets. At the 
same time New Haven’s new slogan 
sign, ‘‘Old Elms But New Ideas,’’ was 


-disclosed to view, and the current also 


switched upon it by the mayor. The 
opening was celebrated by an extensive 
parade, <All the wiring for the instal- 
lation was supplied by the Okonite 
Company. 

Although the imauguration of the 
new street-lighting system for New 
Haven is in many ways similar to thé 
work being done in cities and towns 
throughout the country for better 
street lighting, the event in this case 
was made of special significance in 
view of the fact that a big business 
and real-estate boom is under way, and 
all of the merchants contributed in a 
notable way to make the parade and 
exhibition of floats as extensive as pos- 
sible. 

There were a number of electrical 
men from out of town entertained at a 
reception at the Quinnipiac Club be- 
fore the celebration, among those pres- 
ent being Frank J. Rice, Mayor of 
New Haven, Joseph C. Johnson, George 
F. Hayes, Frederick D. Adams, George 
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with show the street lamp, which was 
manufactured and supplied by the 
General Electric Company, and the 
lamp standard. Among the floats rep- 
resenting the various industries par- 
ticipating in the street-lighting move- 
ment was that of the Okonite Com- 
pany, an illustration of which is shown 
herewith. 
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Woven Resistance Elements. 
An interesting line of rheostats, car 
heaters and electric cooking devices has 


RHEOSTAT WITH SPECIAL RESISTANCE 
ELEMENT. 


recently been placed on the market by 
a German firm, with the resistance or 
heating elements made of wire inter- 
woven with asbestos threads. The re- 
sulting webs form stiff grids which are 
assembled in various ways, one of 
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D. Post, John B. Kennedy, L. G. Mar- 
tin, Theodore Beran, L. H. Lewis, W. 
C. Andrews and Harry Ley. 

The electrical decorations displayed 
in the show windows and in the shape 
of festoons and outline lighting were 
conspicuous. The illustrations here- 


which is shown in the accompanying 
illustration. It is claimed that the 
asbestos interweaving holds the wires 
firmly so that the grids can be placed 
close to each other without buckling; 
that they will stand steady jarring, 
that they can be immersed in oil if 


ELECTRICIAN 


Vol. 59—No. 26 


desired, that they are light in weight 
in proportion to their energy consump- 
tion and that they are easily adapted 
to all sorts of uses. 

Besides offering complete motor- 
starters, theater dimmers and heating 
appliances utilizing these woven-wire 
resistances, the maker, C. Schniewindt, 
of Westphalen, Germany, also sells the 


woven elements separately. He offers 


them in weaves having carrying capaci- 
ties of from 2 to 60 amperes at contin- 
uous loading, each size being adapted 


to carry a 50-per-cent overload for one 


minute or a 100 per-cent overload for 
twenty seconds. They are sold by the 
square decimeter, the price including 
the needed terminals and connection 
pieces for assembling the units in 
groups. 

) — eee 

Installing Taylor Stokers. 

The New York, New Haven and 
Hartford Railroad Company is to in- 
stall two more Taylor Stokers in its 
Bridgeport plant. These two stokers 
are in addition to the 2,000 horsepow- 
er of Taylor stokers already in oper- 
ation. 

— eee 

Railway Electrification in Chile. 

The committee charged with the 
work of studying the advisability of 
electrifying the Government railway 
from Valparaiso to Santiago, Chile, 
with the branch to Los Andes, cover- 
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OKONITE FLOAT IN PARADE. 


ing a distance of about 150 miles. has 
made a favorable report and placed the 
cost, if done by the Government, at 
$10,888,460 United States gold, while 
it is reported that an American elec- 
tric company has offered to do the 
work for $5,424,400. 
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COMMISSION NEWS FROM NEW YORK. 


(Special Correspondence.) 


Argument on the appeal of the Public Service Commission and 
the Long Acre Electric Light & Power Company for the dismissal 
of a writ of certiorari obtained by the New York Edison Company 
was heard before the commission of the First District. The Com- 
mission recently gave the Long Acre Company permission to issue 
$2,000,000 in stock and $4,000,000 in bonds, preparatory to supply- 
ing light and power in competition with the Edison Company. 
Morgan J. O'Brien, who appeared for the Edison Company, argued 
that the Edison Company should be protected in its monopoly. He 
said the Long Acre Company had never legally exercised its fran- 
chise and that it was mortgaged for $1,000,000. He insisted that 
there was no need for a competing company, which, he declared, 
would not only make serious inroads in the receipts of the estab- 
lished company, but would give no corresponding benefit to the 
public. He said the State had adopted the policy of regulated 
monopoly in the place of competition and that the Edison Company 
was supplying electricity at a rate which gave only a fair return on 
the value of its property. 

Frederick W. Whitridge, as receiver of the Third Avenue Rail- 
road Company. the Forty-second Street. Manhattanville & Saint 
Nicholas Avenue Railroad Company, the Dry Dock, East Broadway 
& Battery Railroad Company, and the Kings Bridge Railway Com- 
pany has made application to the Public Service Commission for a 
rehearing on the order for free transfers in Manhattan, issued by 
the Commission to take effect January 1, 1912. The petition asks 
for rehearings on the ground that the order is unjust and unwar- 
ranted, and contrary to the weight of evidence. 

The Public Service Commission, Second District, has made an 
order requiring the Warwick Valley Light & Power Company to 
show cause before the Commission at Albany, on January 8, why 
an order should not be entered requiring it to improve its distri- 
bution system in accordance with recommendations made to the 
Commission by oue of its inspectors, and place the system in safe 
condition so that it will properly serve the public. The complaint 
was received by the Commission from the village trustees of War- 
wick and an inspector, after examining the plant, has pointed out 
eee recommendations necessary to put the plant in proper con- 

ition. 


COMMISSION NEWS FROM NEW JERSEY. 


(Special Correspondence.) 


Elimination of the “zone” system of trolley fares and the sub- 
stitution of a uniform charge based on mileage has been suggested 
by the Board of Public Utility Commissioners as a possible ulti- 
mate solution of the trolley rate problem. This suggestion was 
made in the Board’s decision dismissing the complaint of the South 
Englewood Improvement Association against the New Jersey & 
Hudson River Railway & Ferry Company and the Public Service 
Railway Company. Concerning the suggested change in trolley 
fares, the Board said: 

“While the immediate introduction of a radical departure from 
the present system is not before the Board. we incline to believe 
that eventually the entire zone system, together with the flat five- 
cent fare, will have to be replaced by a more rational and equitable 
system of charges. The rational system would seem to be a uniform 
basic charge alike for all passengers, plus a charge varying roughly 
with the length of the actual ride. 

“The justification, roughly speaking, for such a basis, is as fol- 
lows: Every passenger upon a trolley car requires from the motor- 
Man and conductor practically an identical service in having the 
car stopped twice and in having the fare collected. Every passen- 
ger, also, irrespective of the length of his ride, benefits by the exist- 
ence, maintenance and operation of certain parts of the trans- 
portation property such as the electric plant with its supply of 
power. 

“It would therefore appear that a uniform contribution, of basic 
charge, might justly be collected from every adult passenger irre- 
spective of the length of his journey on the car. Over and above 
the uniform service rendered to every passenger, there is a service 
Which roughly varies with the length of the ride which the passen- 
ger takes. There is more current generated and used, the longer 
the ride, as well as greater wear and tear upon the car and other 
apparatus. Both the cost to the company and the presumed benefit 
of the service to the passenger are greater, the longer the total 
ride enjoyed by the passenger. 

“It would thus appear that a uniform basic rate or charge 
which permits without additional charge a ride of short but definite 
length might properly be accorded for a uniform basic fare, and 
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that every mile or fraction thereof in excess should be paid for at 
a stipulated rate per mile. 

“The eventual system of trolley charges must be a uniform 
basic charge, analogous to minimum charges made by certain other 
public utilities, plus a variable charge graduated roughly by dis- 
tance traversed.” 


COMMISSION NEWS FROM OHIO, 
(Special Correspondence.) 

A motion asking for a mandamus compelling the Publice Services 
Commission of Ohio, to pass upon the reasonableness of rates estab 
lished by city ordinance prior to the formation of the Commission, 
will be heard by the Supreme Court of Ohio. The Bucyrus Light 
& Power Company recently filed an appeal with the Commission 
asking a review of rates fixed by the City Council of Bucyrus. The 
Commission refused to consider the matter upon the ground that 
the ordinance was in force prior to the existence of the Commission 
and that it had no jurisdiction. The decision will be of vast im- 
portance to all Ohio public service corporations. Since its forma- 
tion the Commission has refused to take up any of the problems 
that existed at the time it was organized. It contends that to do 
so would mean the opening up of the whole field of past transac- 
tions for investigation, and that there are many outstanding securi- 
ties which would be weakened by such action. A decision of the 
highest court is sought in an effort to ascertain the exact powers 
of the Commission, and upon the decision hangs a large amount 
of securities, which will be affected to some extent. 


COMMISSION NEWS FROM MICHIGAN. 
(Special Correspondence.) 

By order of the Michigan Railroad Commission the rate for 
telephone service in Adrian will be reduced after January 1 from 
$5.00 to $3.00 for the use of two telephones in business places. It 
was argued that so long as the Commission had directed the con- 
solidation of the two companies it was not fair for the company 
to continue charging the old rate for service by two phones which 
could just as well be furnished by one system, and claimed the 
company was continuing the two systems in operation for the pur- 
pose of securing additional revenue at the expense of patrons. 


LIGHTING AND POWER. 


(Special Correspondence.) 


TAKOMA PARK, MD.—Plans are under way for a municipal 
lighting plant for Takoma Park. 

GRAND SALINE, TEX.—The electric-light plant was destroyed 
by fire December 5, with a loss of $3.500. 

STEAMBOAT ROCK, IOWA.—The Park 
been granted an electric-light franchise. 

SHARON, PA.—Engineers have been engaged to submit plans 
and specifications for an electric-light plant. l 

CROWN KING. ARIZ.—The Pacific Copper Company plans for 
the installation of new pumping machinery. A. 

RENO, NEV.—The Nevada Valley Power Company has been 
incorporated with a capital stock of $2,500,000. 

TIOGA, TEX.—The City Council has granted C. B. Glasscock 
a franchise for an electric-light and power plant. 

TIMPSON, TEX.—The Timpson Light & Power Company has 
been incorporated with a capital stock of $5,000. 

RAY, ARIZ.—7The Carney mine, operated by P. C. Carney, plans 
for the installation of new air-compressor machinery. A. 

WASHOUGAL, WASH.—The Northwestern Electric Company 
has been granted a franchise to operate in this section. 

WAKONDA, S. D.—The Wakonda Light, Power & Heating 
Company has been organized with a capital stock of $10,000. 

COLUMBUS, O.—J. J. Henry is in charge of the plans for a 
central electric-power station in the Hocking Valley Coal district. 

WATERLOO, IOWA.—Preparations are being made to install 
a system of cluster lights on Lafayette Street, between Fourth and 
Sixth Streets. C. 

SUNNYSIDE. WASH.—The Board of Trustees’ plans for the in- 
stallation of a street-lighting system to comprise magnetite-are 
lamps. e A. 

THE DALLES, ORE.—The Pacific Power & Light Company 
has been granted a franchise to maintain an electric-light and 
power plant here. 

NASHVILLE, TENN.—The Great Falls Power Company 


Dam Company has 


will 


in Illinois, has filed articles, capital stock $650,000. 
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spend more than $2,500,000 in developing the magnificent water 
power at Caney Forks Falls. 


DELAWARE, O. ~The City Council in regular December 


session granted a franchise of ten years to the Delaware Electric 
Light, Heat and Power Company. 


PASCO, WASH.—The City Council has commissioned H. Day 

Hanford, engineer, Seattle, to prepare plans and specifications for a 

municipal electric-lighting plant. ; 
PASADENA, CAL.—The Board of Commissiogers has recom- 


mended to the City Council the installation of an electric-lighting 
system in Central Park to cost $800. . 


YOUNGSTOWN, O.—The Director of Service has been author- 


ized to advertise for bids on material and supplies for the improve- 
ment of the electric-lighting system. 


TOLEDO, O.—The Ohio Valley Power Company, organized by 
J. M. Ashley and others to build a power plant at Letart Falls, this 
week elected James M. Ashley as president. 

REDLANDS, CAL.—Ornamental lights are to be installed in 


the business section of the city, the cost of which will be borne 
by the property owners and the city proportionately. 


KEOKUK, IOWA.—The Keokuk Electric Company, incorporated 


Incorporators 
include George Higginson, Jr., and Joseph L. Valentine. ; 


BEAUMONT, CAL.—C. L. Nye and T. J. Barker, Riverside, con- 
template the installation of an electric power plant on property re- 
cently acquired at the foot of Mount Grayback, Beaumont. 


À. 
SACRAMENTO, CAL.—The State Board of Control will soon 
call for bids for about 25,000 electric lamps of stated capacities, 
for use in the state institutions during the coming year. A. 


LAUREL, MISS.—The Laurel Light & Railway Company of 
Laurel has been incorporated with a capital stock of $500,000. P. 
H. Saunders, and S. M. Jones are among the incorporators. 


ANETA, N. D.—The Aneta Light & Power Company has been 
incorporated with a capital stock of $10,000. R. J. Ball, Finley; 
G. W. Simpson and Harry Long, Aneta, are the incorporators. 


FOND DU LAC, WIS.—The installation of a dynamo at the 
water plant for the purpose of generating electricity is one of the 
improvements contemplated by the Water Works Commission. 


SAN JOSE, CAL.—The Sierra & San Francisco Power Com- 
pany has established offices in this city. A branch line will soon 
be built which will connect the city with the main line of the com- 
pany. 

MANKATO, MINN.—The Consumers Power Company of this 
city has asked for electric-light franchises in Lake Crystal and 


Janesville, Minn., and will furnish light and power to Waseca, 
Minn. 


OROVILLE, CAL.—Articles of incorporation of the Oro 
Development Company have been filed in the County Clerk’s office. 


The capital is $1,000,000 and the purpose is to develop electric 
energy. 


SAN FRANCISCO, CAL.—The Merced River Electric Power 
Company has filed articles of incorporation with 10,000,000 capital. 


The directors are L. M. Cove, H. L. Breed, Charles Fross, S. Hamil- 
ton, and J. L. Bowes. 


GREENFIELD, MASS.—The Greenfield Electric Light and 
Power Company has recently purchased the electric light plant of 


South Deerfield and will ask permission to erect poles from Old 
Deerfield to South Deerfield. 


GREEN RIVER. UTAH.—The Green River Irrigation Company 
is said to be planning for the construction of a large hydroelectric 


power plant on the Green River. Transmission lines will be ex- 
tended throughout the valley. ; 


ALTON, IOWA.—The Alton Blectric Light & Power Company 
has been sold to the Mason Plumbing & Heating Company, who 


intend to move the plant from its present location over to their 
present plant, and improve it. 


CALVERT, TEX.—The City Council has entered into a fifty- 
year contract with the Calvert Water, Ice & Electric Light Com- 


pany. The company has agreed to make a number of improve 
ments at an expenditure of $14,000. 


FOND DU LAC. WIS.—Plans are under way for installing pow- 
erful dynamos in the Municipal plant, and when the franchise of 
the Western Wisconsin Railway & Light Company expires in 1913 
a new plant will be in working order. Í 

CLAYSBURG, IND.—The United Gas and Electric Company has 
under consideration the extension of electric lighting to Clays- 


burg from Jeffersonville and along the gravel road to New Albany. 
The Town Board is to install street lights. 


SOMERSWORTH, N. H.—The City Council is planning to place 
200-candlepower lights on all street corners and large areas, in the 
business section and 60 to 80-candlepower lights where there is 
any distance between, and givg all-night service. 

HAVERHILL, MASS.—The Haverhill Advertising Association 
has undertaken to raise $12,600 for better street lights. It is 
proposed to install lights in clusters on trolley poles in the vicin- 
ity of the railway station and in the important business streets. 

TWIN FALLS, IDAHO.—The City Council contemplates the in- 
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stallation of a cluster street-lighting system on Shoshone street, in 
the vicinity of the park and court house. The lights will be of 
three to five-light standards, spaced at intervals of 100 feet. A. 
SACRAMENTO, CAL.—The Board of County Supervisors has 
notified the property owners of the Curtis Oaks district, near Sacra- 
mento, that a street-lighting system will be installed in that terri- 


tory in the immediate future. The Curtis Oaks Improvement Club 
is interested. A 


ELWOOD, IND.—The Elwood Electric Light Company an- 
nounces that as soon as it can obtain the necessary equipment it 
will begin the lowering of its poles in the business district and will 


install a conduit system. Nine miles of conduit will be necessary 
to make the change. 


FRESNO, CAL.—Property owners on K, Belmont and Van Ness 
streets are planning for the installation of an electrolier street- 
lighting system. The fixtures will be bronze, four lights to the 


post, and are estimated to cost $100 each. Lewis H. Smith is inter- 
ested in the improvement. .. 


CREEDE, COLO.—The Cyrus Miller Leasing Company, of 
which J. H. Berkshire of Kansas City is president and controll- 
ing owner, has decided to undertake the sinking of a deep shaft 


on the famous old Amethyst property. This means the erection 
of an electric power plant immediately. 


SPOKANE, WASH.—The Washington Steel & Iron Company 
has commenced surveys for its proposed hydroelectric power plant 
on the Wenatchee River, near Leavenworth. The construction of a 
concrete dam will soon be commenced. The plant will have a gen- 
erating capacity of about 6,000 horsepower. A 


KEARNEY, NEB.—Preliminary work has been completed by 
the Oscar Claussen Engineering Company of St. Paul, Minn., for 
the furnishing of plans and specifications for the municipal street- 
lighting system. This system will include ornamental lighting 
posts on the down-town streets creating a real “White Way.” 


MANCHESTER, GA.—At a special election the town of Man- 
chester voted in favor of the immediate issuance of bonds to pro- 
vide for the erection and equipment of a modern electric-light 
plant to be owned and operated by the municipality. It is re 
ported that plans for the structure have already been prepared. 


PITTSBURG, PA.—An ordinance has been passed authorizing 
the Mayor and the Director of Public Works to advertise for bids 
and make a contract for the furnishing of electric lamps for the 
streets for a period of one year. Similar action was taken on an 


ordinance authorizing contracts for furnishing incandescent mantle 
lights for the city. 


ALEXANDRIA, IND.—The Indiana Union Traction Company 
has made formal application to the City Council for an electric- 
light and power franchise on the basis of an eight-cent rate for 
lighting and a fivecent rate for power. The American Gas and 


Electric Company has also made application on the basis of a ten- 
cent maximum rate. ; 


KNOXVILLE, TENN.—For the purpose of building an | 
mense power plant to develop electricity for the operation of an 
aluminum plant, a Pennsylvania corporation has purchased the 
right of way for a distance of forty miles along the Little Ten- 


nessee River in Blount County, Tenn., and across the state line 
into North Carolina. 


CLEVELAND, O.—The Cleveland Electric lJluminating Com- 
pany has asked permission from the State Public Utilities Com- 
mission to issue $1,500,000 in new capital stock and the same 
amount in bonds, the money to be used in adding additional pow- 


er-generating capacity to the new Lakeside plant and for extend- 
ing the transmission system. 


ANDERSON, IND.—The Board of Public Works has instructed 
the City Engineer to prepare plans and specifications for a new 
lighting system to be installed in the business district. It is pro- 
posed to remove the overhead street arc lamps and wires and sub 
stitute posts, five to a block, with a cluster of five lamps to 8 post 
It has been estimated that about 350 posts will be required. 


WHITE BLUFFS, WASH.—The Pacific Power & Light Com 
pany, which was recently granted a fifty-year electric-light and 
power franchise in Benton County, has completed the installation of 
an electric-lighting system at White Bluffs. The company has 
signed up many contracts for power in the valley and plans for the 


construction of an extensive distributing system for pumping and 
irrigation operations. A. 


TWO HARBORS, MINN.—The City Clerk has been ordered te 
publish notice calling for sealed proposals for furnishing and A 
stalling complete in the city light plant, of a 300-kllowatt, w 
cle, single or double phase, electrical unit. Bids will be conside 

for direct-connected engine and generator, also for rope, pulley 


drive, engine and generator separately, said engine to be a con- 
densing engine without condensor. 


INDIANAPOLIS, IND.—The White River Corporation. A 
headquarters in this city and an authorized capital stock of es 
000, has filed articles of incorporation with the Secretary of Site. 
with Alexander R. Holliday, John Holliday, Thomas C. shi 
nolds, L. C. Boyd, H. McK. Landen and Albert Baker, as incorpe 


ators and directors. The purpose of this company is to generate 
and supply electric current for public-service purposes. 
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ELECTRIC RAILWAYS. 
(Spectal Correspondence.) 


WYALUSING, PA.—It is stated on reliable authority that the 
electric road down the Wyalusing Valley will be built next sum- 
mer. 

WOODLAND, CAL.—The West Side Electric Railroad has been 
granted the right of way over all public roads covered by the sur- 
veys of the company. 

SAN BERNARDINO, CAL.—A bonus of $14,000 has been raised 
for building a trolley line from the northwest section of the city to 
the business district. 

BUTTE, MONT.—The North Butte Mining Company plan for 
the installation of an electric surface tramway system, with ore cars 
operated by electric motors. A. 

BLUE RIDGE, TEX.—Most of the capital necessary for the 
proposed Greenville-Blue Ridge Interurban Railroad has been sub- 
scribed and a survey for the road has already begun. 

WEST NEWTON, MASS.—Engineers have been at work locat- 
ing the line which the West Penn street-car people intend building 
from Hunker to West Newton, a gistance of ten miles. 

FORESTVILLE, CAL.—The Petaluma & Santa Rosa Electric 
Railway Company plans for the extension of its system from For- 
estville to Heraldsburg, a distance of about seven miles. A. 

SOUTHINGTON, CONN.—Attorney C. J. Danaher of Meriden, 
who holds a charter for the right of way for a trolley line to the 
summit of Meridan Park, has stated that the line will soon be 
built. 

PHILADELPHIA, PA.—There is a campaign on foot for a trol- 
ley line over the new Walnut Lane Bridge to connect Roxborough 
with Germantown. The Germantown Business Men’s Association 
are the instigators. 

LOS ANGELES, CAL.—The Pacific Electric Railway Company 
has been granted permission by the Board of Public Utilities to 
electrify the Southern Pacific steam line from Sentous to Los An- 
geles, approximately eight miles. A. 

TEMPLE, TEX.—The Pecos Commercial Club has a movement 
under way to build a railroad from Temple to Texico, N. Mex. The 
line will be 182 miles long and will have its general offices, round 
houses and machine shops in Pecos. 

WASHINGTON, PA.—The Town Council has granted a fran- 
chise to a company for a street-car line to be built here. It is 
stated that work will be commenced on the new line in the near 
future. The line will extend to Charleroi. 

NORTH ADAMS, MASS.—Word has been received that the 
State Railroad Commission has ordered the Berkshire Street Rail- 
way Company to build trolley extensions to the Kemp Park District 
and the loop around through the Hospital District. 

PERRY. IOWA.—The Perry Electric Railway Company has 
been incorporated with the capital stock of $100.000. The follow- 
ing officers have been elected: B. C. Dilenbeck, president; Charles 
E. Wilson, secretary, and J. E. Hambright, treasurer. C. 

SUNNYVALE, CAL.—It is planned to build an electric line 
from Sunnyvale to San Francisco Bay and to connect the new road 
with the San Jose Terminal Railway, thus giving Sunnyvale elec- 
tric connection with all neighboring towns to the south. 

IOWA CITY, IOWA.—It is stated that local stockholders of The 
Iowa City-Ottumwa Interurban Railway Company will furnish $1,- 
500.000 and that work on the proposed interurban will be com- 
menced next year. The line will be built to Keota, at least. 


M’CONNELLSBURG, PA.—Rights of way for the Hagerstown, 
Greencastle and Mercersburg line have already been secured and 
the promoters state that work on the construction will commence 
ee A power plant will be erected upon the completion of this 
ine. 


SAN FERNANDO, CAL.—E. D. Goode, Glendale, and C. P. 
Grogan, San Fernando, plan for the immediate construction of an 
electric-railway line from North Sherman Way, Van Nuys, to Hub- 
bard avenue, San Fernando, a distance of about eight miles. The 
line will be standard gauge. A, 

DES MOINES, IOWA.—The Keokuk Electric Company, a Chi- 
cago corporation with $650,000 worth of capital stock, has filed 
articles of incorporation with the Secretary of State. R. H. Hodge 
of California is the president. This company will expend half a 
million dollars on building interurban railways in Iowa. 


RED BLUFF, CAL.—The Redding & Red Bluff Electric Rail- 
way has completed surveys for its proposed line from Redding to 
Red Bluff, a distance of about thirty-five miles. The line will 
parallel the tracks of the Southern Pacific Railroad, and is said 
to be an extension of the Vallejo & Northern Railway. A. 


ROCHESTER, N. Y.—There is a new trolley line proposed to 
run between Buffalo and Rochester. The proposed route will form 
an extension of the Buffalo and Williamsville Railway and form a 
continuation of the Buffalo and Depew Railway. These proposed 
routes join near the village of Batavia and will form one contin- 
uous connected line of railway. 

MASSILLON, O.—New York capitalists in company with E. 
N. Hemperly, and City Engineer H. McC. Yost, inspected the 
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route of the proposed Massillon, Wooster and Mansfield Railroad 
Company, with a view of furnishing money for the construction of 
an electric line between this city and Mansfield. It is said that 
$2,000,000 will be required to finance the project. 

PHOENIX, ARIZ.—The Salt River Valley Electric Railway 
Company has been granted a twenty-five-year electric-railway fran- 
chise at Phoenix. The company proposes to commence the con- 
struction of a system between Phoenix and Scottsdale, a distance 
of about eleven miles. Other lines are planned to Glendale and 
Tempe. W. S. Furman and F. M. Winter are directors of the com- 
pany. ; A. 

MEDFORD, ORE.—The Oregon & Southern Railway has been 
incorporated in the state of Washington with a capital of $2,000,000 
and is getting ready to build from Ashland, Ore., north to Medford, 
Central Point, Gold Hill, Eagle Point, Tolo and Grant’s Pass, and 
from there southwest to Port Orford. This line will pass through 
rich farming, timber and mining lands. Construction work will 
soon be started from Medford to Jacksonville. The president of 
the new company is J. Arnold Doyle, and the general manager is 
H. M. Farren. 


MACON, GA.—Plans are under way for the formation of the 
North Macon Street Railway Company. Formal applications have 
been filed for rights of way along Boulevard and North Avenues, 
across the river, and thence by way of Second and Third Streets 
southward. The petitioners are J. J. Cobb, Thomas B. West, and 
others. It is understood that the company will be ready to begin 
the construction of the tracks and equipment as soon as the char- 
ter is issued. 


INDIANAPOLIS, IND.—If all the Interurban roads that are 
now planned are built in Indiana, the next two years will be an 
era of traction-line construction. Three roads out of Indianapolis, 
one to the southwest and two to the north, and several] extensions 
to existing roads are ready for spring work; also a new road 
east and west out of Richmond, three roads out of Vincennes, an 
extension of the Evansville & Boonville line and an extension of 
the Indianapolis and Crawfordsville line to connect with the McKin- 


ley system at Danville, Ill. 


TELEPHONE AND TELEGRAPH. 
(Spectal Correspondence.) 

WARROAD, MINN.—Fox & Jewett are extending their tele- 
phone lines to the East. 

WILLS POINT, TEX.—The Union Telephone Company has been 
granted a franchise here. 

CLEBURNE, TEX.—The Cleburne Telephone Company will 
spend $50,000 on improvements to its system. 

AURORA, NEB.—The Hamilton County Telephone Associa- 
tion is about to erect as exchange building here. 

LINCOLN, NEB.—The Jack Morrow Flats Telephone Com- 
pany has been incorporated with a capital stock of $10,000. 

COLLEGE SPRINGS, IOWA.—The College Springs Mutual Tel- 
ephone Company has been incorporated with a capital stock of 
$10,000. 

MORAN, IND.—The Moran People’s Telephone Company has 
been incorporated with a capital stock of $3,000. H. G. Hurless 
is named among the incorporators. 

MAYSVILLE, MO.—DeKalb County Telephone Company has 
been incorporated with a capital stock of $25,000. W. H. Clay, 
E. A. Hofstatter and R. A. Payne are the incorporators. 

SPOKANE, WASH.—The Mountain States Telephone and Tele- 
graph Company will spend $1,000,000 in Idaho and Montana next 
year, building new toll lines and circuits to the Washington State 
line. 

CANADIAN, TEX.—The Southwestern Telephone Company has 
purchased the Canadian Long Distance Telephone Company and 
will make substantial improvements in the properties and service 
generally. 

HIGGINS, TEX.—It is expected that next year will see work 
comnienced on a new telephone line from this place into Okla- 
homa to connect with the Pioneer Telephone Company, and also 
the new Bell line from Amarillo to Kansas City. 


NEW YORK, N. Y.—The Manhattan Fire Alarm Company has 


been incorporated with a capital of $500,000, by Blandy, Moony & ` 


Shipman, William H. Woolverton, William F. Allen and William G. 
Besler. The company will manufacture electric alarm systems, etc. 


DAYTON, WASH.—The Mount Vernon Telephone Company 
has commenced the construction of a line between Eckler and 
Granger Mountains, a distance of about twelve miles. The com- 
pany will build a number of branch lines to ranger headquarters in 
the forest reserve. J. W. Stevens is president of the company. A. 


LITTLE ROCK, ARK.—The Southwestern Telephone Company, 
with headquarters at Dallas, Tex., has closed the deal for the pur- 
chase of the Fort Smith independent line and all the State ex- 
changes, excepting Little Rock, owned by the Southern Telephone 
Company. The deal for the purchase of the Little Rock exchange 
is awaiting action by the Little Rock City Council before it can be 
closed. The Southwestern company paid in the neighborhood of 
$1,000,000 for the properties. 
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ELECTRICAL SECURITIES. 


Canadian Light & Power bonds will be listed on the Montrea! 
Stock Exchange, January 1. 

There is being paid off at the National Shawmut Bank, Bos- 
ton, $10,000,000 one-year notes of the subsidiary companies of the 
Western Telephone & Telegraph Company. These notes were 
issued a year ago and quickly sold by commercial note brokers to 
banks without public offering. The cash for their payment is being 
supplied by the American Telephone & Telegraph Company. The 
refunding of these notes was part of the financing the American 
Telephone had in mind when it sold its issue of $55,000,000 stock 
last June. 

Western Electric’s Christmas present to its stockholders in 
the shape of an extra dividend of $2 a share totals $300,000, in 
addition to the regular quarterly dividend totaling $300,000. 

The Public Service Company of northern Illinois has filed a 
mortgage to the Illinois Trust & Savings Bank covering an issue 
of $13,459,000 first refunding five-per-cent bonds. According to the 
terms of the mortgage the company may, for acquisition or other 
expansion, subject to specified limitations, issue escrow bonds to 
the extent of seventy-five per cent of such expenditures, but not to 
retire or discharge mortgage indebtedness existing against the same 
at the time cf acquisition, and may also issue them to the addi- 
tional extent in par amount of the principal of any and all mortgage 
indebtedness existing against such property or interest at the time 
of its acquisition. 

A public offering will be made of $6,000,000 in Chicago Railways 
consolidated mortgage five-per-cent bonds by Harris, Forbes & 
Company and the National City Bank, of New York City. When 
approximately $1,000,000 more bonds for extensions and improve- 
ments have been issued this mortgage will be closed. The Chi- 
cago Railways Company operates a comprehensive street railway 
system of 452 miles and serves a population of 1,600,000. Gross 
earnings per year have increased more than $5,900,000 in the past 
three years, and totaled $16,671,000 last year. 


DIVIDENDS. 


American Cities Company; semiannual preferred dividend of 
three per cent, payable January 2. 

American Power & Light Company; quarterly preferred divi- 
dend of one and one-half per cent, payable January 2. i 

Buffalo General Electric Company; quarterly common dividend 
of one and one-half per cent, payable December 30. 

Carolina Power & Light Company; regular quarterly dividend 
on preferred stock of one and three-quarter per cent, payable Jan- 
uary 2 to stock of record December 23. 

Chicago City Railway; regular quarterly dividend of two and 
one-half per cent and extra one and one-half per cent, payable De- 
cember 30 to stock of record December 19. A year ago the City 
Railway declared an extra dividend of two per ceut 

Dayton Power & Light Company; quarterly dividend of $1.50 per 
share on the preferred stock, payable January 15. 


Detroit Edison Company; quarterly dividend of one and three- . 


quarter per cent, payable January 15. 

New England Telephone & Telegraph Company; a dividend of 
$1.75 per share, payable December 30. 

Stark Electric Company; quarterly dividend of three-quarters 
of one per cent, payable January 15. 

Union Switch & Signal Company; the regular dividend of three 
per cent on common and same on preferred stock, payable January 
10 to stockholders of record December 30. 

United Utilities Company; quarterly preferred dividend of one 
and three-quarters per cent, payable January 2. 

Western Union Telegraph Company; quarterly dividend of 
three-quarters per cent, payable January 15. 

CLOSING BID PRICES FOR ELECTRICAL SECURITIES IN THE LEADING EX- 
CHANGES AS COMPARED WITH THE PREVIOUS WEEKS. 
NEW YORK. 


Dec. 18. Dec. 11. 
Allis-Chalmers common ae au 


SN yah ae Sas te a aces ei pee ee es ie 1%, 214 
Allis-Chalmers preferred | as oa¢s eee ies ie ke Shee yea ee ee ro Slo 
Amaleaniated Copper eriiic Pena a ee Bee EAE NERA EER 66 3% 60 5% 
American Tell & Cals nex ees a uaith eae Pes RR OW le ES *74 s74 
Américain Tel- & Tel we cn twee e one e E ae Rees 14014 13814 
Brooklyn Rapid “Pravsit cc. sock oo eco re BOS Saas T7 3g i514 
Cencial Flectrit nest tae ete She ede Palin eek vines see 155 151 
Interboruough-Metrepolitam COMMON ......0.. cece eee eee 1514 14% 
Interborough- Metropolitan preferred oo... 0... ee eee 484, 46 
Kings County IOC ri@eesusels parka eg He ack AEn ES aie a ae 129 129 
Mackay Companies (Postal Telegraph and Cables) common S81 S114 
Mackay Companies (Postal Telegraph and Cables) preferred 71 7118 
Manhattan Elevated 6 goc8 es Boeke as eh ew ee ee ee are. 1333 134 
New York & New Jersey Telephone............ cece eee ee 103 103 
Pacino Teli Tele crediri i enerne a A eh E EE was 48 461% 
U. S- Steel COMMON 1030 traad 5 awe E E E a a GA 5% 015% 
T S, Steel preferred sini ck cadre ees ieae tetedan e cea a a 111% 109 
Weēëstein UNION 50524954 ocak Sawant ee Nae eo ew Eo eae eben aie $014 TT% 
Westinghouse COMMON 4 aie a aS Sew hese Pee awe be GN 14 64 
Westinghouse preferred .... ccc cece ee teen e eee e renee *114 #114 
*ILast price quoted 
BOSTON. 

Dec. 18. Dee. 11. 
American Tel. & Teli... ccc cece cece nee e cee e ne ete e eee ne enes 140 138% 
Edison Elec. TNumimating.. ccc cee cece cee ee eee cee n cece ees 295 299 
General Blectric occ. ccc ce ccc cetera cere rere teens neseees 155 151 
Massachusetts Flectric COMMON, ... cece cece eee ee eee ewes 221 21% 
Massachusetts Electric preferred er A ere anne ene ee ee ae ee 9414 93% 
New England Telephone (ex dividend)................. 0008 157 157% 
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PHILADELPHIA. 

Dec. 18. Dec. 11. 
American Railways sia 65655 Fi Se ee wees 24a eh AEF 4545 454, 
Electric Company of America... ...... cece cee eres 12 : 
Electric Storage Battery common,............ Peete a ea 9444 Boke 
Electric Storage Battery preferred. ......0... 0. cc cee eee ddl bok, 
Phħilađelphia Electri .n4<4 084 iee Coreta ea eea i eugene ees 16 15% 
Philadelphia Rapid Transit.... 0.0... 6.2.6 ccc cece eee eens 2323 23 
Philadelphia Traction siresescas iire ae ke tir enk n ee By $41; KERA 
Union Traction cesu «aha Bie ab a ke OLS Oe EE OE EA 51 523, 

CHICAGO. 

Dec. 18. Dec. i. 
Chicago Elevated Railways CommMaOn........... 0.0. c ee eee 30 a 
Chicago Elevated Railways preferred. ............--. eee q2 wih, 
Chicago Railways, Series 1.......... 0. cece ee teens Oh, 43 
Chicago Railways, Series 2.0.0... . cece eee eee teens 5014 34 
Chicaco: Subway seen inani eaaa be Reece ee Gee ees a 
Chicago Telephone 2... ccc cc eee eet eee ete earene 1283 Wik 
Commonwealth Edison ...........--..: a ta oS ails ec eed cae 135 133 
National Carbon COMMON ...... cece ee ete eee rees 123 103 
National Carbon preferred......... 0: cece eee eee eee e eens list, ils 


PERSONAL MENTION. 


J. W. HOUSTON has resigned as electrical inspector of the 
Washington Avenue subway, Springfield, Mo. 


JOSEPH O’NEIL, until recently city engineer of Leavenworth, 
has been made manager of the extension line which is to be built 
in Oskaloosa, Kans. 


C. W. HITCHCOCK, district manager of the Bell Telephone 
Company, gave an illustrated talk on “The Interesting and Unusual 
in Our Business” to local employees «et Utica, N. Y., recently. 


ROBERT L. JAYNES, tenth Jupiter of the Sons of Jove, was 
the principal speaker at the banquet of the Columbus (Ohio) Elec- 
trical Contractors’ Association on Tuesday evening, December 19. 


F. L. JOHNSON has been appointed supervising engineer of the 
Southern Sierra Power Company, at San Bernardino, Cal. Mr. 


Johnson lately resigned his position as city engineer at Santa Par- 
bara. Cal. 


J. F. HENDERSON, division commercial superintendent of the 
Southwestern Telegraph & Telephone Company, took a trip to 
Northwestern and Southern Texas recently and consummated deals 


for the purchase of five exchanges and more than 100 miles of 
toll lines. 


H. F. THURBER, vice-president and general manager of the 
New York Telephone Company, addressed the Telephone Society at 
its meeting in the Engineers’ Building on December 19. Mr. Thur- 
ber took for his subject “The Merging of Competing Telephone 
Properties Viewed from an Operating Standpoint.” 


LOUIS A. BAUER, director of the Department of Terrestial 
Magnetism of Carnegie Institution, recently stopped at San Fran- 
cisco en route for Washington. The non-magnetic ship Carnegie 
will return to Washington by way of Cape Horn. Dr. Bauer will 
return overland, joining the party at the end of their journey. 


ANDREW N. FOX, manager of publicity, of the Benjamin Elec- 
tric Manufacturing Company, Chicago, was host to the members and 
guests of the Chicago Advertising Association at luncheon on 
Wednesday, December 20. The brass band, of sixty pieces, of the 
Benjamin Electric Manufacturing Company, rendered a greatly en- 
joyed musical program. 

EDWIN R. ROCKWELL, who for the past nine years has been 
president of the Guarantee Electric Company, Chicago. has sev 
ered his connection with that company. Mr. Rockwell has not 
definitely decided as to his future plans, but will no doubt continue 
in the electrical field. He has several offers under consideration 
and his many friends hope he will continue to take a prominent 
part in the commercial side of the electrical industry. 


JOHN F. HAYFORD, director of the College of Engineering. 
Northwestern University, has a portrait adorning the front page of 
the University Bulletin for November 24. Professor Hayford was 
chosen as a member of the commission of engineers who are set 
tling the boundary dispute between Costa Rica and Panama. A 
survey will be made by the commission of four engineers who are 
to assemble in Central America in January for this work. 

JAMES BRONIS, of West Orange, New Jersey. a member of 
the Mluminating Engineering Society, the National Sales Managers 
Association, and many fraternal organizations, who has served in 
various capacities in the business development of The Moore Light 
Company for eight years, left the Moore Light Company Decem- 
ber 15, to take up important work in a new organization. Mr. 
Bronis is well known in railway, lighting and textile fields. 


ROBERT RIDGWAY, of New York City, has been appointed 
engineer of subway construction to take the place of Alfred Craven. 
who was recently promoted to the post of chief engineer of the 
Commission of the First District of New York. Mr. Ridgway is at 
Present department engineer with the Board of Water Supply. en 
gaged on the construction of the Catskill waterworks. He was em 
&ineer for the old Rapid Transit Commission from 1903 to 1%. 


OBITUARY. 


C. C. COKENAIR, a developer of Western water powers, divd 
at Duluth, Minn., December 13. Mr. Cokenair was sixty-three 
years old. He leaves a widow and one gon. 


` December 23, 1911 


E. C. NORTON, vice-president of the Northwestern Cedarmen's 
Association, died on December 9 at his home in Escanaba, Mich. 
Mr. Norton was born at Burlington, Wis., in 1875. He went to 
Escanaba, Mich., thirteen years ago as cedar inspector for the 
Kinlock Telephone Company, of St. Louis, Mo., and afterwards or- 
ganized an inspection bureau, serving a number of telephone com- 
panies. He next became local manager for the Kellogg Switch- 
board & Supply Company, in charge of its pole department, and 
continued in that capacity until three years ago, when he bought 
out the pole department and conducted a pole and post business 
under the name of E. C. Norton. He also organized the Norton 
Logging Company. of which he was vice-president and general man- 
ager at the time of his death. He was elected to the office of vice- 
president of the Northwestern Cedarmen’s Association, last Jan- 
uary, and was also a Knight Templar and a Shriner. He was mar- 
ried eleven years ago to Miss Mary McRae, of Escanaba, who, with 
two daughters, one aged eleven years and one eight months, 
survive him. The funeral was held at Escanaba, Mich., Decem- 
ber 11. 


DANIEL CARROLL HEMINGRAY, secretary and treasurer of 
the Hemingray Glass Company, died on Thursday morning, De- 
cember 14, following an attack of paralysis. Mr. Hemigray was 
stricken on Tuesday afternoon while in his automobile on the way 
from the works of the Hemingray Glass Company in Covington to 
his home in Glendale. Shortly after the machine reached the Cin- 
cinnati side of the river, Mr. Hemingray complained to a friend 
who accompanied him of feeling ill and distressed, and the chauf- 
feur was instructed to drive quickly to the Queen City Club. He 
was helped from the automobile and Dr. Harry H. Hines was sum- 
moned. Examination revealed that 
the stroke of paralysis was exten- 
sive and that it would be extreme 
ly dangerous to remove Mr. Hem- 
ingray to either his home or to a 
hospital. Dr. Walker and other 
physicians were called in consul- 
tation and a hard fight was made 
but on Wednesday evening he de- 
veloped sinking spells and the phy- 
siclans gave up hope of saving 
him. “Dan” Hemingray, as he was 
universally known, was one of the 
best known men in Cincinnati, and 
one of the most popular and high- 
ly esteemed men in the electri- 
cal fraternity. His jovial dispo- 
sition and hale good-fellowship 
was a magnet that drew about him 
a host of friends to whom his 
death will be a sad blow. In Cov- 
ington, Ky., he was a greatly re- 
spected citizen and to the large 
number of employees of the Hem- 
ingray Glass Company he had ever 
been a kind and comforting friend. He was intereste] in many 
local institutions, and a director and representative of several man- 
ufacturing concerns other than the Hemingray Glass Company. 
Mr. Hemingray is survived by his wife, who was Miss Clara Keck; 
his brother, Ralph G. Hemingray, president of the Hemingray Glass 
Company, of Muncie, Ind.; and his sisters, Mrs. Bradford Shinkle 
of Covington, Ky., and Mrs. W. G. Felix, of Lexington, Ky. He 
was born in Covington in 1857, a son of Robert Hemingray. At 
Woodward High School he was a classmate of President Taft. 
After graduating there he went to Chickering Preparatory School 
and later to the Massachusetts Institute of Technology. He re- 
turned to Cincinnati before his graduation there, and entered busi- 
ness with his father and brother Ralph. The funeral services were 
held in the chapel of Highland Cemetery near Fort Mtichell just 
outside of Covington, on Saturday afternoon, the Rev. James M. 
Magruder, pastor of Trinity Church, Covington, officiating. Be- 
cause of the great number of friends of Mr. Hemingray it was de- 
cided to hold the services in the cemetery chapel, and arrange- 
ments were made for special cars to convey his friends from Cov- 
ington and Cincinnati. A delegation of Muncie (Ind.) Elks, of 
which Mr. Hemingray was a member, attended the funeral in a 
body. The pallbearers were Harry Kinney, W. S. Perkins, Edward 
S. Grant, Frank Rothier, Alexander Lewis, Frank D. Lawrence, 
Frank Perin and W. A. Hopkins. of Cincinnati; B. M. Downs, of 
New York, and W. W. Low, of Chicago. 


NEW INCORPORATIONS. 


SPOKANE, WASH.—The W. G. Chaney Company (telephone, 
telegraph, etc.) has been incorporated with a capital stock of $50,- 
000. W. C. Jones is named as incorporator. 

WICHITA FALLS, KANS.—The Falls Electric Company has 
been incorporated with a capital stock of $5,000. K. K. Kemper, 
T. L. Farmer and H. V. Culp are incorporators. 

NEW YORK, N. Y.—The Viking Electric Company has been 
incorporated with a capital of $10,000 to manufacture electrical 
appliances. The incorporators are Frank W. Burr, Aubrey E. 
Noble, Benjamin I. Carhart and William T. Smith. 


DANIEL C. HEMINGRAY. 
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FOREIGN TRADE OPPORTUNITIES. 


(From Daily Consular Reports, issued by the Bureau of Manufac- 
turers. In replying please mention file number.) 


NO. 7716. ELECTRIC CRANES FOR PORT.—Bids for the sup- 
ply of thirteen electric cranes for the port of Montevideo, presented 
in sealed envelopes and on stamped paper, will be received by the 
Secretary of the Body of Administration of the Port (Secretario 
del Consejo de Administracion del Puerto, Calle de Piedras No. 156, 
Montevideo, Uruguay) until February 6, 1912, at No. 156 Piedras 
street. Montevideo, Uruguay. The conditions, specifications, and 
further particulars can be obtained from the consul general of 
Uruguay, 17 Battery Place, New York, N. Y. 


NO. 7686. TENDERS FOR ELECTRIC LIGHTING AND 
SUPPLIES.—The American consulate at Quebec has forwarded 
copies of tenders for electric lighting called for by the city of 
Quebec. It will be impossible under prevailing conditions for 
American concerns to submit tenders for the lighting system, but 
the requirements call for certain lamps and arc lights, and Ameri- 
can firms may desire to correspond with the successful bidder for 
the purpose of supplying the lamps, arc lights, and such other de- 
vices as may be required to comply with the tender. About 300 
ornamental iron or metal posts will also be required, and the con- 
sul desires catalogues from American manufacturers, giving prices, 
etc. Copy of the complete report and form of tender can be ob- 
tained by interested firms upon application to the Bureau of Manu- 


facturers. 
NEW PUBLICATIONS. 


TECHNOLOGY AND INDUSTRIAL EFFICIENCY.—Under this 
title the proceedings of the Congress of Technology, held in Boston, 
last April, at the Massachusetts Institute of Technology, have been 
printed. The volume contains about 500 pages. Some seventy pa- 
pers are included, and these form a valuable record of the present 
state of industrial science, and present some of its problems 
with the probable solutions. The six sections into which the Con- 
gress was divided are represented by papers on: “Scientific Investi- 
gation and Control of Industrial Processes;” ‘Technological Edu- 
cation in its Relations to Industrial Development;” ‘“Administra- 
tion and Management;” “Recent Industrial Development;”’ “Pub- 
lic Health and Sanitation;” “Architecture.” 


ANNUAL REPORT OF NEW YORK STATE PUBLIC SERV- 
ICE COMMISSION, SECOND DISTRICT.—The fourth annual re- 
port of the New York State Public Service Commission, Second 
District, has been issued in two large volumes, and covers the work 
of the Commission for the year ended December 31, 1910. The total 
number of corporations, municipalities and individuals engaged in 
serving the public in some capacity, or incorporated for the pur- 
pose, under the supervision of the Up-State Commission is 944; 
street railroad corporations numbering 129, electrical corporations 
301, and telephone corporations 135. The total number of hearings 
given by the Commission was 554, an increase of 139 over the num- 
ber for the year 1909. 


BRITISH STANDARD SPECIFICATION FOR HARD-DRAWN 
COPPER WIRE.—The fifty-fifth report of the Engineering Stand- 
ards Committee, which has recently appeared, is devoted to ex- 
periments on hard-drawn copper and bronze wire. Certain funds 
were provided by the General Post Office and the National Tele- 
phone Company, the two largest users of telegraph and telephone 
wire, for the Engineering Standards Committee, for the purpose 
of carrying out experiments at the National Physical Laboratory, 
the object being to obtain some independent data regarding the 
breaking stress of hard-drawn wire of small diameter when used 
for telegraph and telephone purposes. Much ground has been cov- 
ered by these experiments, which included an investigation into 
the variation of mechanical properties of these wires due to dif- 
ferences of make, diameter, length, and temperature, as well as vari- 
ations of strength caused by the kinking of the wire, this kink- 
ing having apparently more influence on the strength than has 
hitherto been appreciated. The testing arrangements are described 
in the report, and several very complete tables and curves are giv- 
en which show the total extension and the breaking load for dif- 
ferent wires. The infiuence of kinks on the modulus of elasticity 
of the material is clearly shown by the figures given. 


PROPOSALS. 


WIRING, CONDUITS, ETC., FOR POWER STATION.—Pro- 
posals will be received by the Board of Trustees for the Water- 
Works and Improvement Bonds of the city of Jacksonville, Fla., 
until 3 p. m. on Thursday, January 4, 1912, for furnishing complete 
the following: 


Electric conduit work for new power station. 
Wiring and fixtures for new power station. 
Conduit work for changes in old station. 

Certain wiring and fixtures for old power station. 


Plans and specifications are on file at the office of the Board 
in Jacksonville and the Scofield Engineering Company of Phila- 
delphia. Copies may be had from the latter upon deposit of $25.00 
to insure the return of same. Bids shall be in duplicate and shall 
be accompanied by a certified check on a Jacksonville bank to an 
amount of ten per cent of the bid. Bids are to be addressed to 
the chairman of the Board and marked “Bid for Conduits and Wir- 
ing.” 
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INDUSTRIAL ITEMS. 


THE WARNER ARC LIGHT COMPANY, Wilton J unction, 
Iowa, is considering the erection of a manufacturing plant in Pekin, 
Ill. The company already has five plants in operation. 


THE HARTER MANUFACTURING COMPANY, Chicago. Il., 
lists its line of lighting fixtures in a recent catalog. The “Adlite,” 
“Reflectolier,’ and other specialties are illustrated, in addition to 
the regular fixtures for tungster clusters. 


THE BONNELL MANUFACTURING COMPANY, Cleveland, O., 
describes its combination box in a recent folder. The selling point 
featured in connection with this box is that it has “more combina- 
tions and less fittings than any heretofore offered.” 


THE EMERSON ELECTRIC MANUFACTURING COMPANY, 
St. Louis, Mo., calls especial attention to the value of effective holi- 
day window displays, in the December number of the Emerson 


Monthly. Other items deal with new pieces of motor driven ma- 
chinery, etc. 


WORCESTER ELECTRIC MANUFACTURING COMPANY, 
Worcester, Mass., has just completed the construction of a four- 
story brick addition to its factory. The new building is 40 by 60 
feet and will have 7,200 square feet of floor space. Enlargement 
had become necessary owing to a rapidly increasing business. 


THE ROBB ENGINEERING COMPANY, Ltd., South Framing- 
ham, Mass., reports recent sales of horizontal return-tube boilers 
to the following companies: Merrimac Chemical Company, The 
Plimpton Press, J. A. Lord, American Agricultural Chemical Com- 
pany, F. S. Carr Company, C. J. Norwood, R. Wolfenden & Sons. 


THE SHELBY ELECTRIC COMPANY, Shelby, O., recently 
made a number of installations of high-wattage Mazda lamps in 
business houses in Columbus, O., including those of F. & R. Lazanis, 
the Columbus Dry Goods Company, Capitol Clothing Company and 
The Fashion Store. These installations were erroneously stated 
last week to have been made in Cleveland, O. 


THE McDONALD SPIKED CONCRETE TIE COMPANY, Los 
Angeles, Cal., announces that it has acquired certain rights to the 
McDonald spiked concrete-tie patents, as successor to the old Mc- 
Donald Company; and it will engage in business relating thereto 
in the United States. H. P. Wendt, having severed his connections 
with the old company, has been appointed general manager of the 
new concern. 

THE GENERAL VEHICLE COMPANY. New York, N. Y., an- 
nounces in the December number of Flec-Tricks that in the future 
a part of that monthly publication will be given over to explaining 
“Kinks” in the operation and maintenance of electric vehicles. Sug- 
gestions are invited from readers. The company also announces 
that it has adopted a new trade-mark. This consists of a mono- 
gram “G. V.” inclosed in a hexagon. Above are the words “Gen- 
eral Vehicle” and below “Greatest Value.” 


THE FEDERAL SIGN SYSTEM (ELECTRIC), Chicago, Ill., 
has issued two catalogs listing its clamp-sockets, bushings, porce- 
lain-enameled steel shades and specialties. The contents of these 
two catalogs are identical, the only difference being that one is 
made in standard size for filing. while the other is prepared in 
pocket size, with strong binding and cloth mounted covers. Page 
numbers in both catalogs are the same .and the idea has been 


carried out even in the mailing envelope. one being an exact minia- 
ture of the other. 


THE WESTINGHOUSE ELECTRIC & MANUFACTURING 
COMPANY, Pittsburgh, Pa., has received an order for the equip- 
ment of fourteen steel steamers with complete electric lighting 
plants. These plants will be installed in the steamers as they are 
completed in Pittsburgh for transportation to Para, Brazil, to ply 
on the Amazon River and its tributaries. The steamers are under 
construction in the shops of James Rees Sons, and form a part of 
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a great fleet of river and ocean-going vessels for the Para Rubber 
Company. 

THE ALLIS-CHALMERS COMPANY, Milwaukee, Wis.. has 
published several bulletins covering its machinery and apparatus. 
Bulletin No. 1,625 describes quite fully the hydroelectric develop- 
ment of the Great Northern Power Company. The plant will ulti- 
mately generate 100,000 horsepower which will be distributed in 
the region at the head of the Great Lakes, and probally to the 
Mesaba and Vermillion mining regions. Bulletin No. 1,523 takes 
up a form of portable air compressor with a direct-connected alter- 
nating-current motor. Bulletin No. 1,524 contains a price list of 
repair parts for auxiliary air-brake apparatus. 


THE UNITED STATES ELECTRIC COMPANY. New York, 
N. Y.. announces that the Chesapeake & Ohio Railway. which has 
had for some time, more ihan 200 Gill selectors in service in tele 
phone train dispatching, has now ordered fifty-two additional selec- 
tors for a farther extension of its circuits. The Central Vermont 
Railway, also a user of Gill selectors, has recently received from 
the United States Electric Company, thirty-one additional selective 
station outfits with automatic sending keys for the dispatchers 
station. Another repeat order for Gill selector equipment recently 


delivered was from the New Iberia & Northern Railroad. in exten- 
sion of its circuits. 


THE MUNNING-LOEB COMPANY, Matawan, N. J., has pub- 
lished an attractive catalog, containing a complete description of 
its Optimus plating dynamo. Two and three-wire dynamos are 
illustrated and described as are also their belt and direct-con- 
nected motor-driven units. The value of the compound-wound 
plating dynamo is discussed and it is pointed out why these dy- 
namos maintain a uniform voltage at from zero to 125 per cent 
overload and at the same time eliminate all sparking at the brushes. 
Test curves showing the performance are included and several 
pages in the back of the catalogs give interesting data of value 
to electroplaters. Copies of this bulletin may be had by addressing 
the Munning-Loeb Company, at Matawan, N. J. 


DUNCAN ELECTRIC MANUFACTURING COMPANY, Lafay: 
ette, Ind., has issued Bulletin No. 21 containing instructions for 
installing, reading, cleaning, repairing and testing the Duncan watt- 
hour meters of the direct-current commutator type. This is a 
comprehensive pamphlet which goes considerably into detail and 
includes twenty-five diagrams of the connections to be used in 
installation and testing. Tables are given of the test constants for 
Model E and Model H meters. This bulletin will be found very 
valuable to men engaged in installing and testing meters, as well 
as others interested in this subject. Bulletin No. 22 by the same 
company describes Model R watt-hour meter, which is of astatic, 
shunted type for direct current. 


DATES AHEAD. 

American Association for the Advancement of Science. Annual 
meeting, Washington, D. C., December 27-30. 

American Institute of Consulting Engineers. Annual meeting. 
New York City, January 16, 1912. 

Northwestern Cedarmen’s Association, Minneapolis, Minn. Jan 
uary 23 and 24. 

Western Electrical Inspectors’ Association. 
January 23-25, 1912. 

Naticnal Independent Telephone Association. Annual conven 
tion, Chicago, Ill., February 7, 8 and 9, 1912. 

Minneapolis Electric Show, Minneapolis, Minn. March 16-23. 

National Electric Light Association. Next annual convention. 
Seattle, Wash., June 10-14, 1912. 

National Electrical Contractors’ Association. 
Denver, Colo., July 17-20, 1942. 

The 1912 Boston Electric Show. 
Mass., September 28-October 26, 1912. 


Milwaukee, Wis. 


Annual meeting. 


Mechanics Building. Boston. 


RECORD OF ELECTRICAL PATENTS. 


Issued by the United States Patent Office, December 12, r911. 


1.011.141. ILLUSTRATIVE TELEGRAPHY. Noah S. Amstutz, 
Cleveland, O. A series of vibrations is controlled and modified 
by photographic and electrical means, and recorded on a roll at 
the receiving end. 

1,011,157. INSULATION-CUTTER. Emil F. Chytraus, Yonkers, N. 
Y., assignor to Otis Elevator Co., Jersey City, N. J. Curved 
jaws with a double knife edge receive the wire, a turn of the 
tool making a circumferential cut in the insulation. 


1,011,160. MERCURY RECTIFIER. Francis P. Coffin, assignor to 
General Electric Co. Has an exhausted metal envelop and an 
insulated metal lining. 


1,011,164. INSULATOR. Samuel S. Cornelius McDowell, Mo. An 


insulating wirereceiving block is held in a support bolted to 
a wall or pole. 
1.011,166. ELECTRIC REGULATION. John L. Creveling, assignor 
‘to Safety Car Heating & Lighting Co. The apparatus is operated 
by either voltage fluctuations or current fluctuations. 


1,011,166. ELECTRIC INCANDESCENT LAMP AND HOLDER. 
Charles Damey, London England. Spring actuated plungers on 
the lamp base engage apertures in the lamp socket. 

1,011,168. TELEPHONE SYSTEM. William W. Dean. assignor (© 
Dean Electric Co., Elyria, O. Has tuned ringers, impulses of 
varying frequencies being sent by manually operated levers. 

1.011.169. IGNITION DEVICE. William W. Dean. assignor to Dean 
Electric Co., Elyria, O. A resistance device is connected in cir- 
cuit with an induction coil. 

1,011,175. COMBINED ELECTRIC DOOR-BELL AND FIRE- 
ALARM. Charles E. Egan, Lafollette, Tenn., assignor to John 
M. Schuster, Columbus, O. A thermostatic circuit closer 13 con: 
nected in an electric-bell circuit. 


1,011,184 BOTTLE-FILLING DEVICE. Joseph H. Godfrey. Chi 
cago, Ill, and Leslie J. Housel, Madison, Wis. The Tai 
surrounded by an electromagnetic coll, the armature he 
inside the spout, and connected to a valve; the electromagn 
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is connected in circuit by a float, working with change of level. 

1,011.210. CABLE-RELAY APPARATUS. Isidor Kitsee, Philadel- 
phia, Pa. Two windings are connected in the line, an impulse 
in one producing a dot at the receiving instrument, a similar 
impulse in the other producing a dash. 7 

1,011,211. BLADE SHARPENER. Phillip E. Kopp, Kansas City, 
Mo. A sharpener for razor blades is propelled by a small 
electric motor. 

1,011,212. ALTERNATING-CURRENT CONTROLLER. David Lar- 
son, Yonkers, N. Y. Has laminated frame and pole piece, and 
means for adjustment of pole piece. 

1,011,232. ELECTRICAL SAFETY-FUSE. Georg Müller, Schwii- 
bisch-Gmtind, Germany. A plug containing the fuse slips into a 
contact member. 

1,011.240. ELECTRICAL CONTROLLING APPARATUS. Oscar H. 
Pieper and Alphonse F. Pieper, Rochester, N. Y. Relates to- the 
construction of the casing and placing of switch contacts. 

\,011,258. GALVANIC BATTERY. Edward C. Smith and Edward 
L. Marshall, assignors to National Carbon Co., Cleveland, O. 
A zinc element is placed at a considerable distance from the 
bottom of the jar, and above a resistance plate; the electrolyte 
used contains caustic alkali. i 

1,011.267. MOTOR CONTROL. August Sundh, Yonkers, N. Y. 
Fluid is propelled to actuate the accelerating mechanism in 
proportion to the speed of the motor, the flow being controlled 
automatically or manually. 

1,011,268. MOTOR CONTROL. August Sundh, Yonkers, N. Y. Has 
sectional starting resistance and magnetically operated clutch 
devices. 

1,011,269. ELECTRO-HYDRAULIC SPEED-GOVERNING DEVICE 


1,011,662.—ALTERNATING-CURRENT CON- 
TROLLER. 


FOR POWER TRANSMISSION. August Sundh, Yonkers, N. 
Y. A number of pumps are operated in connection with a num- 
ber of motors. 

1,011.291. RAILWAY SIGNALING SYSTEM. Herbert A. Wallace. 
New York, N. Y., assignor to Union Switch & Signal Co., Swiss- 
vale, Pa. Has electrically operated block signals. 

1,011,328. THERMOSTAT DAMPER-REGULATOR. Ruel E. Dew- 
ey, Grand Rapids, Mich. A motor connected and disconnected 
by means of a thermostat, opens and closes the dampers of a 
furnace. , 

1,011,357. ELECTRIC LIGHTER FOR CIGARS. Thomas P. Moody, 
Chicago, Ill. The combination of a wick tube, and means to 
produce initial and secondary sparks in rapid succession at the 
mouth of the tube. 

1,011,376. RHEOSTAT. Gustave A. Scheeffer, assignor to Colum- 
bia Meter Co., Indianapolis, Ind. A metalic rod threaded at the 
ends carries resistance coils and insulated connector plugs, the 
plugs being clamped in position between the coils. 

1,011,396. METHOD OF AND APPARATUS FOR THE TREAT- 
MENT OF LAMP FILAMENTS. William G. Abbott, Jr., as- 
signor to General Electric Co. The filaments are moved con- 
tinuously through a treating gas. 

1,011,402. AUTOMATIC ELECTRIC TRAIN-LINE COUPLING. 
William L. Bliss, assignor to the United States Light & Heat- 
ing Co., New York, N. Y. A single guide on one side of the 
coupling member fits into two guides on the other side, auto- 
matically bringing the coupling into place. 

1,011,405. TELEPHONE DESK SET. Peter C. Burns, Chicago, Ill., 
assignor to American Electric Telephone Co., Chicago, Ill. In- 
cludes a tubular support, and a lazy-tongs arrangement. 

1,011,413. PROCESS OF ELECTRICALLY DECOMPOSING 
FLUIDS. William H. Cone, assignor to Laura G. Fixen, Chi- 
cago, Ill. Consists in passing a current of electricity through 
a stream of fluid, and withdrawing the decomposed product 
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from the stream at a number of different points along its path. 


1,011,439. MAGNET TERMINAL. William Kaisling, assignor to 
Kellogg Switchboard & Supply Co. A curved shank fits into a 
tubular portion, forming a rigid connection. 

1,011,462. TROLLEY. Walker E. Marshall, assignor to Ira J. 
Scott, Danville, Ill. Arms are provided which keep the wheel 
on the trolley wire. 

1,011,485. ELECTRIC BATTERY. Georg Pfleiderer, Gross-Lichter- 
felde, near Berlin Germany. Water necessary to the action of 
the battery is furnished by an ingredient containing water of 
crystallization, the water being given up when the battery is 
heated. 

1,011,498. LIGHTNING-ARRESTER. Conway Robinson. assignor 
to General Electric Co. Comprises a number of carbon plates 
spared by insulated washers, and having cut-away portions to 
form an air-expanding chute. 

1,011,503. ELECTRIC OZONIZER. Stanley Shepherd, assignor of 
one-half to William P. Shannon, Ottawa, Can. Has electrodes 
of solid metal and of corrugated sheet gauze separated by 
suitable dielectric material. 

1,011.523. LAMP-MAKING MACHINE. Alfred Swan, assignor to 
General Electric Co. The stem is automatically sealed into the 
neck of an incandescent-lamp bulb. 

1,011,526. VIBRATING RECTIFIER. Elihu Thomson, assignor to 
General Electric Co. A terminal contacts with mercury to de- 
liver alternate impulses of qurrent as direct current. 

1,011,527. ELECTRIC SIGNAL SYSTEM. Walter V. Turner, as- 
signor to Westinghouse Air Brake Co., Pittsburgh, Pa. Signals 
in a train are actuated by the closing of switches connected in 
local circuits along the track. l 


1,001,809.-WATER HEATER. 


1,011,538. LIGHTNING ARRESTER. Ezechiel Weintraub, Lynn, 
Mass., assignor to General Electric Co. Vapor tubes are con- 
ductive to a voltage greater than a predetermined value, the 
arc being broken when the voltage drops. 


1.011.544. SOCKET FOR INCANDESCENT ELECTRIC LAMPS. 
Herbert C. Wirt, Plymouth, Mass. A metallic cap for an in- 
ee lamp has means to hold an insulating lining in 
place. 


1,011.546. CIRCUIT-CONTROLLING DEVICE. Jonathan E. Wood- 
bridge, assignor to General Electric Co. An electrically actuat- 
ed signal is rendered operative by opening one of the circuit- 
controlling devices, and inoperative by opening the other. 


1,011,559. CARBON ELECTRODE FOR GALVANIC ELEMENTS. 
Stephan Benko, assignor to Company Limited for Exploitation 
of Inventions by Stephan Benko, Budapest, Austria-Hungary. 
Consists of a carbon body and a metal frame, the carbon body 
being impregnated with metal at its edge. f 


1,011,574. ELECTRIC-HEATED GLOVE. Arthur L. Carron, Bing- 
hamton, N. Y. Filed Sept. 9, 1911. Heating coils are contained 
in the glove. 


1.011.586. APPARATUS FOR MAKING ELECTRIC-LAMP BASES. 
John Edward Criggal. assignor to the Previdence Gas Burner 
Co., Providence, R. I. The terminals are severed from the 
shell of the lamp base and are held in proper position prepara- 
tory to their permanent reconnection by insulating material. 


1,011,595. SPARK-PLUG. Charles C. Eldridge and Edwin J. Beebe 
Marshalltown, Iowa. The end of the tube containing the elec- 
trode is substantially parallel to it, so that a relatively large 
spark is formed. 


1,011,600. LINE-TAPPING DEVICE FOR TELEPHONE AND 
OTHER CIRCUITS. Clarence B. Forrest, Middleport, O. A 
pair of clips carried by a pole are attached to wires leading to 
the telephone instrument; the pole is detached from the clips 
when these are in position. 
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1,011,602. AUTOMATIC BLOCK-SIGNAL SYSTEM. Walter E. Fos- 
ter, Chicago, Ill. The signals are electrically operated. 

1,011,616. ELECTRIC INSTRUMENT. Edward A. Halbleib, as- 
signor to Northeast Electric Co., Rochester, N. Y. Has two rela- 
tively fixed magnets, one of which is an electromagnet; a para- 
magnetic armature is located between the magnets. 

1,001,639. ELECTRIC SWITCH. Thomas E. Murray and William 
T. Dempsey, New York, N. Y. A bifurcated gang plug has legs 
of unequal length which enter pairs of clips, making proper 
connection. 

1,011.652. STRAIN-INSULATOR. Louis Steinberger, New York, 
N. Y. Sleeves of insulating material have a frustro-conical 
form, the strain members fitting into these sleeves. 

1,011,662. SWITCHBOARD CONSTRUCTION FOR ALTERNAT- 
ING-CURRENT CONTROLLERS. August Sundh, assignor to 
Otis ‘Elevator Co., Jersey City, N. J. A pivoted electromagnet 
causes a lever to vibrate, making and breaking the circuit; 
springs are arranged so as to absorb the jar. 

1,011,663. ALTERNATING-CURRENT ELECTRO - MECHANICAL 
CONTROLLER. August Sundh, assignor to Otis Elevator Co., 
Jersey City, N. J. Cams on a shaft behind the swtichboard 
operate the series of switches. 

1,011,710. TERMINAL CLIP FOR ELECTRIC BATTERIES. 
Charles E. Avery, assignor to Manhattan Electrical Supply Co. 
Bent spring wire is coiled into concentric rings to form a se- 
curing eye. 

1,011,723. TROLLEY WHEEL AND FINDER. Benjamin R. Beach, 
Fieldsboro, N. J. Has a spirally grooved roller so arranged that 
the trolley wire tends to keep to the center of the wheel. 

1,011.732. CURRENT-LIMITING DEVICE. David Broido, assignor 
to General Electric Co. A spring device acts, during overload, 
to open the circuit, the circuit being closed again when normal 
load is resumed. 

1,011,741. DEVICE FOR GROUNDING TROLLEY-CORDS. Frank 
E. Case, assignor to General Electric Co. The cord guide is 
permanently grounded. 


1,011,744. PROCESS OF MAKING BIMETALLIC WIRE. Jean 


1,001,825.—-RESISTANCE UNIT. 


Baptiste Clamens, Paris, France. A steel disc is coated with 
copper, the disc cupped and drawn over a steel bar; the result- 
ant ingot being drawn into wire. 

1.011.754. SNAP-SWITCH. Archibald S. Cubitt, assignor to General 
Electric Co. Legs of a bridging contactor are forced apart by a 
bow spring. 

1,011,756. DEVICE FOR AUTOMATICALLY OPENING AND CLOS- 
ING VALVES. Gustaf Dalen, assignor to American Gasac- 
cumulator Co. Two vessels, one light conducting and one light 
reflecting are connected in circuit with an electromagnet which 
actuates a valve as the light intensity changes. 

1.011.757. MOTOR-CONTROLLING DEVICE. Maxwell W. Day. as- 
signor to General Electric Co. Under abnormal] load the regu- 
lating resistance is short-circuited. 

1,011,758. SAFETY DEVICE FOR ELEVATORS. John F. Dean, 
assignor to David R. James and Lee P. Stark, Scranton, Pa. 
Circuit is completed through a block forced between a pair of 
intermediately fulcrumed levers, the circuit being completed 
only when the doors are closed. 

1.011.769. INDUCTION-FURNACE. Edward F. Gehrkens, assignor 
to General Electric Co. A section of the walls of the charge- 
receiving chamber forms part of the secondary winding. 

1,011,771. SUPPORTING-FRAME FOR INCANDESCENT LAMPS 
WITH METAL FILAMENTS. Ludwig Glaser, assignor to 
General Electric Co. A group of refractory holders prevent con- 
tact between the filaments and other parts of the supporting 
frame. 

1.011.774. CENTRIFUGAL SWITCH. Charles H. Haddrell, as- 
signor to General Electric Co. A rotatable collector ring nor- 
mally engaging a stationary ring is thrown away from it by 
centrifugal force when the motor is up to speed. 

1.011.777. WIRELESS TELEGRAPHY. Johannes Harden. assignor 
to General Electric Co. The spark-gap apparatus has a num- 


ber of mercury electrodes, one of which is surrounded by a 
silica cup. 


1,011,778. REVERSING-SWITCH FOR ELECTRIC MOTORS WITH 
OPPOSITELY-ROTATING MAGNETS AND ARMATURES. Vic- 
tor Harhorn, Friedenau, Germany. One brush may be alter- 
natively connected to the slip-ring or the magnet-coil contact. 
the other being connected to the last mentioned contact or to 
the slip-ring contact. 

1.011.783. INDUCTION MOTOR. Rudolf E. Hellmund, Hinsdale, 

Ill., assignor to General Electric Co. A number of different 
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windings are connected in, to produce various speeds in either 
direction. 

1,011,784. CIRCUIT-BREAKER. Edward M. Hewlett and Charles 
H. Hill, assignors to General Electric Co. Has flat conducting 
strips, insulation being placed between the overlapping por- 
tions of the strips. | 

1,011,785. CIRCUIT-BREAKER. Charles H. Hill, assignor to Gen- 
eral Electric Co. A toggle joint cramps the moving contact 
into position, the operating lever moving independently of the 
toggle. 

1,011,791. INSULATION OF WINDINGS IN ELECTRICAL AP- 
PARATUS. Gottlob Honold, assignor to the firm of Robert 
Bosch, Stuttgart, Germany. Strips of insulating material sep- 
arate the adjacent layers, the insulation being graded accord- 
ing to potential difference of sections. 

1,011.809. ELECTRICAL WATER-HEATER. Louis Katz, assignor 
of one-half to Robert Davies, San Francisco, Cal. Water flows 
from faucet past heating coils, the current being turned on and 
off together with the flow of water. 

1,011,824. SELENIUM CELL. Oscar Linder and James B. Rep- 
logle, Chicago, Ill. Metallic conductors are separated by min- 
ute interstices in which is contained setenium, which material 
forms the major part of the conductance of the unit. | 

1,011,825. RESISTANCE UNIT. William J. Lioyd, assignor to 
General Electric Co. The coil is wound in a cylindrical resist- 
ance unit the flexible terminals being led in through insulating 
bushings. 

1,011,841. PORTABLE ELECTRIC ROCK-DRILL. John Albert 
Pierson, Pigeon Cove, Mass. Rotation of the drill is produced 
by a motor carried by the tool, an air piston providing for 
reciprocation in a longitudinal direction. 

1,011,842. ELECTRIC SOCKET. Abraham Pikoos, Baltimore, Md. 
Filed Aug. 26, 1911. Relates to details of lamp-socket con- 
struction. 

1,011,855. FEEDER VOLTAGE REGULATOR. Benjamin Parks 
Rucker, Charlotte, N. C., assignor to General Electric Co. Con- 
tacts are carried by a shaft, regulation being accomplished by 
a crang and worm gear which turn the shaft. 

1,011,860. ELECTRIC TIRE VULCANIZER. Frederick F. Schwent: 
ker, assignor to General Electric Co. The tire is formed and 
heated by a mold containing heating units. 

1,011.879. ELECTRIC HEATER. Arthur M. Wentworth, assignor 
to General Electric Co. A flat-iron heating unit is inclosed by 
two mica sheets, the larger of which is cupped. overlapping 
the other sheet. | 

1,011,884. IGNITION DEVICE. John F. Cavanagh. assignor of 
three-fourths to Lindsley & Allen Electric Co., Providence, 
R. I. The coil and plug are made up as a compact unit. 

1,011,890. INCANDESCENT ELECTRIC LAMP. John J. Rooney. 
New York, N. Y. Has two filaments of different resistances, 
one or the other being put in use by a turn of the lamp base. 


PATENTS THAT HAVE EXPIRED. 

Following is a list of the electrical patents (issued by the 
United States Patent Office) that expired December 18, 1911: 
530,951. ELECTRIC CONDUIT. Thomas T. La Pointe, James H. 

Flanagan and Charles A. Thomson, New Haven, Conn. 
530,956. HAND OPERATING MECHANISM FOR ELECTRIC LO 

COMOTIVES. Andrew W. Mitchell, Boston, Mass. 

530,975. CIRCUIT-CLOSER FOR BURGLAR-ALARM SYSTEMS. 

Alfred Stromberg, Chicago, Ill. 

531,002. ELECTRIC PROGRAM CLOCK. John L. McCaskey. 

Waynesborough, Pa. 

531,005. ELECTRIC CONVERTER. Frank C. Priestley, San Fran 
cisco, Cal. 

531,006. DYNAMOMETER. Rolf L. Rolfson, San Francisco, Cal. 

531,052. CONTROLLER HANDLE. Henry Mittelsdorf, Orange. N. J. 

531,070. CONTROLLING DEVICE FOR ELEVATORS. Alonzo B. 

See and Walter L. Tyler, Brooklyn, N. Y. 

531,078. TELEPHONE SPEAKING-TUBE SYSTEM. Thomas C. 

Wales, Jr., Boston, Mass. 

531,109. ELECTRIC BELT. Louis F. Fuller, and Andrew J. Taylor. 
Norfolk, Va. : 
531,120. ELECTRICAL SWITCH SETTING AND LOCKING DE 

VICE. Karl Moderegger, Vienna, Austria-Hungary. , 
531,143. APPARATUS FOR ELECTRIC HEATING SMELTING 

AND SEPARATING. Joseph W. Woodfolk and John C. Whar- 

ton, Nashville, Tenn. 

531,153. ELECTRIC METER. Theodore Bruger. Bockenheim near 

Frankfort-on-the-Main, Germany. 

531,184. TELEPHONE TRANSMITTER. David A. Kusel, St 

Louis, Mo. 

531,214. ELECTRIC SAFETY APPLIANCE FOR RAILROADS. 

Edward L. Orcutt, Somerville, Mass. C 
531.268. BRAKE AND POWER CONTROLLER FOR ELECTRI 

CARS. Andrew W. Mitchell, Boston, Mass. } 
531.284. ELECTRIC BLOCK-SIGNALING SYSTEM. Adoniram -. 

Wilson, Port Chester, N. Y. 

531.288. INCANDESCENT-ELECTRIC LAMP SOCKET. Charles 

H. Baisley, Connelsville, Pa. 
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THE TUNGSTEN LAMP IN THE LIGHTING OF ROAD- 
WAYS. 


While localized illumination is often necessary in the 
lighting of interiors, it is relatively infrequently desirable 
in street and roadway lighting. With rare exceptions, in- 
deed, the more nearly uniform the distribution of the light 
in the latter class of illumination, the more satisfactory and 
efficient is the service. This fact, it may be remarked, has 
contributed in no small measure to the present popularity 
of the electric incandescent lamp as an outdoor illuminant. 
It appears, however, that although engineers are practi- 
cally unanimous in recommending the ornamental tungsten 
standard for the illumination of the more densely popu- 
lated and business sections of cities and towns, there is not 
yet an adequate appreciation of the adaptability of the 
street series tungsten lamp for the lighting of roadways 
and outlying residential districts. It is interesting, there- 
fore, to inquire into the cause of this apparently existing 
condition, and likewise to note results which have been ob- 
tained with certain tungsten installations made for the pur- 
poses Just mentioned. 

Where single-lamp tungsten units have been employed 
in lighting roadways and suburban streets, the lamps have 
hitherto been installed, oftener than not, by means of iron 
brackets on poles along the side of the thoroughfare to be 
lighted. Such an arrangement, unless lamps be placed on 
both sides of the street or roadway, thus often making the 
cost of the circuit relatively high, is quite liable of course 
to result in one side of the street being poorly illuminated. 
Moreover, the light distribution is very often seriously inter- 
fered with by the presence of trees and dense foliage. In or- 
der to overcome these disadvantages the center-suspension 
street series fixture was developed and placed on the mar- 
ket; but engineers have been quite generally disposed to the 
opinion that this fixture was not well adapted to withstand 
the effects of high winds, and hence in recent discussions of 
street lighting the center-suspension incandescent lamp has 
received little or no attention. Nevertheless, this type of 
lighting unit has been adopted in the residential districts of 
a number of the smaller towns of the Southwest where un- 
usually high winds are frequent, and practically no trouble 
at all has been encountered. The most generally employed 
method of installation, consisting as it does of suspension 
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of the lamp between two poles on opposite sides of the street, 
the conductors forming the support from one side and a 
rope or cable that from the other, is naturally quite inex- 
pensive and seems to be better than a more rigid support. 
It is stated that the blowing down of one of these lamps is 
a very unusual occurrence. The reflectors used turn a very 
large percentage of the total light of the lamp into useful 
directions. Thus an illumination of remarkably uniform 
distribution, and of pleasing appearance as well, is being 
made possible in localities where the cost of securing results 
at all comparable with these by means of other types of out- 
door illuminants would often be prohibitive. It seems, then, 
that the center-suspension street series tungsten lamp pos- 
sesses many features to commend its more general adoption 
in the lighting of roadways and the remoter sections of the 
smaller towns, particularly where low initial and operating 


costs must be obtained and good light distribution at the 
same time insured. 


——— 


WIRING FOR BEDROOMS. 

In laying out the wiring circuits for a residence, very 
little attention is sometimes given to the bedrooms, with the 
result that entirely inadequate provision is made for the 
use of electrical devices in that portion of the house. In 
many houses of modest design a single outlet is provided in 
each bedroom, no recognition being given to the fact that 
it may be a great convenience to be able to use some 
form of heating apparatus as well as a lamp in such a room. 

The electric shop today provides a variety of current- 
consuming devices intended for the bedroom, and the house- 
wife of the near future will find herself sadly handicapped 
if she has but a single socket to which to make attachments. 
It is true that a plug cluster can be brought into service to 
enable more than a single device to be used on one outlet, 
but the existence of such a device is not always known to 
the lay user. The result may be that apparatus that would 
otherwise be purchased will be refused because it is thought 
that there are no facilities for making use of it. If these 
facilities were provided many electrical devices would be- 
come everyday necessities in the bedroom and boudoir. 

An electric shaving mug is very serviceable in homes 
where hot water is not always on tap, and in connection 
with the shaving mirror it is quite handy to have an electric 
light whose position may be adjusted to render the best 
service. The electric curling iron and the electric hair dryer 
appeal very strongly to the ladies of the house, the former 
having distinct advantages over the curling iron which has 
to be heated by gas with the accompanying soot and dan- 
ger of excessively high temperature. The electric vibrator 
is another apparatus which will function in the bedroom, 
if it be used at all. Fans, ozonizers, radiators and other 
common devices may also be wanted in this part of the house. 
To many persons a reading lamp which can be placed in a 
convenient position at the bedside is also a great comfort 
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and convenience, It must thus be evident that the pro- 
vision of a number of outlets is just as desirable in the bed- 
room as in any other portion of a residence, and if the great- 
est use is to be made of electric current the contractor or 
designer of an installation should bear all these points in 
mind when laying out his wiring scheme. 


ELECTRICITY IN THE WHOLESALE DISTRICT. 

Considering the extent of central-station commercial 
developments in the field of retail business, it is surprising 
that so much must yet be done before electricity can take its 
proper place in many wholesale districts. The latter form 
striking contrasts with the sections of cities where the 
great public surges to and fro in search of the bargain 
counter, when the relative effectiveness of electrical applica- 
tions receives attention. It is time that the special useful- 
ness of electric power and lighting in the wholesale district 
should be more generally appreciated, for the sale of current 
in this field is profitable if handled upon a sound engineer- 
ing basis, even though the lighting peak may overlap other 
demands upon the company for illumination for two or three 
hours in the winter season. 

At present most people avoid the wholesale district of 
a large city unless forced to go there for compelling business 
reasons. The poor lighting and bad paving are in no small 
degree responsible. Dingy sidewalks obstructed by the man- 
ual handling of merchandise, dull old buildings unrelieved 
by electric sign or window lighting, and excessive turmoil 
in general repel the curiosity of the visitor and largely nul- 
lify the effect of even the small amount of effort put forth 
to draw potential customers into the region. This is only 
one side of the question, however, and the real need of the 
improved service which electricity alone can furnish rests 
upon the savings which it stands ready to give to the oc- 
cupants of the district itself, in the shape of more efficient 
handling of merchandise, better illumination and the gen- 
eral toning up of the area. 

In large cities the increasing value of property in the 
business sections and the tendency of wages to rise im- 
pose serious problems upon mercantile houses handling con- 
siderable quantities of manufactured products and raw ma- 
terials. Quick turn-overs become necessary, and small sav- 
ings in transportation and shipping become important in 
the mass. The opportunity of electricity here is much the 
Same as in the great industrial plant. What has been done 
with the motor drive in the factory can be accomplished as 
well in the great shipping and storing centers, through the 
installation of modern types of hoists, elevators and tel- 
phers, the provision of motor-operated trucks where long 
runs are required, and the substitution of the electrically 
driven tool for the installation at present too often operated 
by complex belting and shafting layouts driven by an inef- 
ficient steam engine located two or three hundred feet away 
from the work. As things are now, altogether too many 
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buildings in the wholegale district are without passenger 
elevators; stairways are scarcely better lighted on a rainy 
night than the catacombs; human muscle and animal vigor 
are trying to cope with the handling of material of great 
bulk and value at a speed which really demands the accel- 
erating power of the electric motor; and the streets are 
cumbered with slow-moving vehicles whose frequent block- 
ades testify to the need of applying more scientific devices 
and methods to the volume of traffic which must be handled 
in the face of many obstacles. | 

Without good illumination, little can be accomplished 
in the line of improving operations in the wholesale dis- 
trict. Both interior and outside lighting must be taken in 
hand and completely revolutionized in many cases. It is 
not enough that a few additional street lights shall be placed 
between street corners, thus increasing the inter-block illu- 
mination, badly as that is needed. Roughly speaking, the 
central-station man has a chance here to pretty much make 
over his territory. In innumerable establishments the street 
numbers and firm or corporation signs are difficult to read; 
the windows are blocked with packing cases and the prem- 
ises equipped with a few flaring gas burners of the open- 
flame type; time is lost by teamsters in deciphering labels 
and addresses on merchandise by the light of the aforesaid 
gas jets or by ill-smelling and dangerous oil lanterns; alleys 
leading to shipping platforms are dark and congested be- 
cause of the lack of light; and even the interiors of offices 
are scarcely better lighted than the average railroad-station 
waiting room. By introducing modern standards of illumi- 
nation, the central-station solicitor can open the way to a 
general application of electric power. The electric sign will 
enter a field in which its flexibility of specialized service 
will accomplish surprising results; and the high-powered 
tungsten lamp with a carefully planned reflector equipment 
will literally turn night into day in such a district. The 
flaming are lamp also can be used to great advantage in 
connection with the improvement of shipping conditions, and 
all of the present uncertainty of the handling of material 
changed to quick and straightforward manipulation. In 
many establishments the facilities for lighting and handling 
of goods are now so poor that the cost of great improve- 
ments will be relatively small, and the result of an extended 
electrical service will be the development of a class of busi- 
ness which will add largely to central-station revenue. 


The rapid increase in the number of electric vehicles, 
both of the pleasure and commercial-truck and delivery- 
wagon types, seen in every section of the country, is a sure 
indication of the response on the part of the public to the 
co-operative campaigns now being carried out by the central 
stations and the builders of electric vehicles and the manu- 
facturers of accessory devices. This concert of action was 
slow of starting, but once under way it is producing very 
satisfactory results. 
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NATIONAL ELECTRIC LIGHT ASSOCIATION MEMBER. 
SHIP REACHES TEN THOUSAND MARK. 

Announcement is made that the long looked for figure 
in the membership roll of the National Electric Light Asso- 
ciation has been reached, the grand total as of December 15 
being 10,065 net. This is the beginning of a complete or- 
ganization of the industry, and the divisions of membership 
are made up as follows: Class A, 982; Class B, 7,870; Class 
C, 41; Class D, 238; Class E, 934. But for the consolida- 
tions which have taken place at many points, the member- 
ship of operating companies would have reached the 1,000 
mark. During the month the Michigan Electrical Associa- 
tion was added and formal recognition given to the Enctern 
New York Section. This sectional work is greatly increas- 
ing the usefulness of the national organization, and in turn 
is bringing to the smaller central stations resources in deal- 
ing with problems that are daily becoming more complex. 

The Commercial Section of the National Electric Light 
Association, although the most recent departure of effort, 
is growing in an extraordinary fashion and bids fair to 
become one of the most important developments undertaken 
by the Association. The establishment of offices in New 
York for a central bureau of the Commercial Section marks 
the beginning of some very strong promotion work which 
will realize within the coming year without doubt the most 
invigorating stimulus that has ever been given for the 
bringing together in a co-operative effort the work of every 
department involved in the manufacture and sale of elec- 
trical energy and current-consuming devices. 


RESUSCITATION FROM ELECTRIC SHOCK. 

It is with much satisfaction that we learn of the selec- 
tion of a commission of professional medical men and engi- 
neers to make a study of methods of resuscitation from 
electrical shock and preparing a report for the guidance of 
the public, and particularly those whose business brings 
them into proximity with electrical conductors. 

The National Electric Light Association has taken the 


. initiative in this important work, and although the selec- 


tion of the committee has been left to the governing body 
of the American Medical Association, the nominations from 
the membership of the National Electric Light Association 
and the American Institute of Electrical Engineers con- 
tribute very materially to the high professional standing 
of the commission thus organized. 

The work of the committee will go forward expedi- 
tiously, and it is very likely that it will assume an interna- 
tional character and that shortly there will be adhesions 
to the commission of noted foreigners who are giving much 
attention to this important subject. The eminent medical 
men named on the commission, together with the engineers, 
all of whom have a world-wide reputation, assures a re- 
search that will redound to the great benefit of the entire 
industry. 


ah cats —_ — 
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The Production and Distribution of 
Energy in a Large Community. 
_At the semi-annual. banquet of the 
Alumni Association of Armour Insti- 
tute of Technology which was held in 
the Hotel Sherman, Chicago, on the 
evening of December 19, Samuel Insull, 
president of the Commonwealth Edison 
Company, delivered an address on 
‘‘The Production and Distribution of 
Energy.’’ Space permits reference to 
but a few of the many valuable points 

brought out in the address. 

In a rapid review of the development 
of the central-station industry Mr. In- 
sull pointed out the enormous strides 
that had been made from the extreme- 
ly modest beginnings of thirty years 


ago, From generating units of less | 
than 50 kilowatts we have now come 


to 20,000-kilowatt machines and still 
larger units will doubtless be devel- 
oped. Of the economies resulting from 
generating on a large scale and from 
concentrating electrical supply in huge 
systems fully ninety per cent has been 
realized by the consumers in reduced 
rates. 

A modern large central station gen- 
erates energy with a coal consumption 
per horsepower-hour about half that of 
the small scattered plants, including 
steam locomotives. The central sta- 
tion is thus a most marked factor in 
conserving our fuel resources. More- 
over, it eliminates entirely the smoke, 
soot and other nuisances of the many 
small plants. 

Central-station supply means the 
elimination of needless duplication of 
small, inefficient generating equipment. 
By reason of its diversified service it 
can provide reserve capacity that 
would have to be duplicated many 
times if left to isolated plants. The 
fixed charges in its generating costs 
are therefore also relatively very low. 
Thus the central station can sell to the 
factory or building owner at a lower 
price than it costs him to develop 
the energy in his own plant. There 
is DO more reason for operating iso- 
lated electric plants than there is in 
operating isolated gas plants. The lat- 
ter was done on a small scale many 
years ago, but is left entirely to the 
large gas companies now. So will the 
economy and reliability of central-sta- 
tion service ultimately replace isolated 
electric plants. 

The replacement of isolated plants is 
being extended even to those formerly 
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operated by large electric-railway com- 
panies. In the large cities each rail- 
way company and system had its own 
power plant, much of whose equipment 
was idle during most of the day. Now 
it is being realized that a large central 
station is peculiarly adapted to supply 
the power requirements of not only 
each of the surface-railway companies, 


but of the elevated and subway lines - 


as well. In fact, co-ordination of the 
distribution network of the various 
lines would also release a vast invest- 
ment in copper feeders. 

Electrification of trunk-railroad ter- 
minals in large cities is bound to come 
for reasons of economy, if no other. In 
bringing it about, a very material sav- 
ing in the necessary investment will be 
realized through the employment of 
central-station service, thus avoiding 
the cost of new power stations. In con- 
clusion, the complete electrification of 
our cities from central generating 
sources is not the dream of a remote 
period that it seems to be. 


— e 


Commission to Study Resuscitation 
from Electrical Shock Formed. 

For some time efforts have been made 
to form a commission of medical and 
engineering experts to study and report 
on the best methods to be employed in 
resuscitation from electrical shock, and 
under the direction of W. W. Freeman, 
then president of the National Electric 
Light Association, early in the year 
steps were taken to get representatives 
of the medical and engineering profes- 
sions, as well as representatives of the 
Government, to take up the matter in 
some definite way. After several meet- 
ings and formal discussions it was de- 
cided to leave the formation of a com- 
mittee or commission to the American 
Medical Association, and subjoined are 
the names of the members of the com- 
mission, selected by the American Med- 
ical Association: 

Dr. W. B. Cannon, chairman, Depart- 
ment of Physiology, Harvard Medical 
School, Boston, Mass. 

Nominated by the American Medical 
Association: Dr. Yandell Henderson, 
Department of Physiology, Yale Uni- 
versity, New Haven, Conn.; Dr. George 
W. Crile, 214 Osborn Building, Cleve- 
land, Ohio; Dr. S. J. Meltzer, Rockefel- 
ler Institute, New York City. 

Nominated by the National Electric 
Light Association: Dr. Edward A. 
Spitzka, Professor of Anatomy, Jeffer- 
son Medical College, Philadelphia, Pa. ; 
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W. C. L. Eglin, Philadelphia Electric 
Company, Philadelphia, Pa. 

Nominated by the American Institute 
of Electrical Engineers: Prof. Elihu 
Thomson, ex-president of the American 
Institute of Electrical Engineers, Lynn, 
Mass.; Dr. Arthur E. Kennelly, Har. 
vard University, Cambridge, Mass.; W. 
D. Weaver, secretary, editor Electrical 
World, 239 West Thirty-ninth Street, 
New York City. 

A conference has held on December 
16 by the president and secretary of the 
commission, and some preliminary work 
was mapped out. These steps will be 
followed up by an early meeting of the 
full commission, probably in New York 
in January, after which the plans 
adopted for the investigation will be 
vigorously pushed. It is felt that the 
much-needed revision of rules and prac- 
tice in regard to this highly important 
subject will now be taken up under the 
best auspices and that authoritative 
conclusions will be reached. 

The National Electric Light Associa- 
tion is to meet all expenses incurred, 
and will enjoy the full co-operation of 
the National Bureau of Standards, 
which has volunteered to undertake the 
distribution of the findings of the Com- 
mission to the public. 

| MMMM 
Proposed Changes in the Patent 
System. | 

The meeting of the Schenectady sec- 
tion of the American Institute of Elec- 
trical Engineers to be held on the even- 
ing of January 2 will be devoted to a 
paper on the subject of ‘‘Some Pro- 
posed Changes in the Patent System,” 
by Albert G. Davis, managing attorney 
of the Patent Department of the Gen- 
eral Electric Company. 

—— eM 
Victoria Falls Power Company Build- 
ing Fourth Station. 

The Victoria Falls & Transvaal Pow- 
er Company is erecting at Vereeniging, 
in the Transvaal, its fourth generating 
station. The initial equipment for this 
plant consists of four 9,600-kilowatt 
turbo-generators that are being fur- 
nished by the Allgemeine Elektricitats 
Gesellschaft, of Berlin, Germany. 


i ————— oM 
Growth of the Coal Production. 
The amount of coal mined in the 
United States in 1910, according to 
figures of the United States Geological 
Survey, was greater by 10,000,000 tons 
than the total tonnage which had been 
mined up to the close of the yesr 1871. 
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Sir William Crookes. 

Many of the basic principles under- 
lying our present considerations of 
electrical phenomena have come to us 
through the brilliant research and 
painstaking attack upon inscrutable 
problems by the chemist. One of .the 
most profound thinkers of the times, 
educated as a chemist and contribut- 
ing in a remarkable way to our knowl- 
edge of electrical phenomena, is Sir 
William Crookes, inventor of the radi- 
ometer, the Crookes tube, the discover- 
er of thallium, and writer and lecturer 
upon many deeply scientific subjects. 

Sir William Crookes was 
born June 17, 1832. He was° 
trained from his youth as a 
chemist, attending and grad- 
uating from the Royal Col- 
lege of Chemistry. From 1851 
to 1854 he was assistant to 
Dr. Hoffman at the Royal Col- 
lege, and in 1854 was ap- 
pointed superintendent of the 
Meteorological department 
of Radcliffe Observatory, Ox- ` 
ford. In 1855 he became 
professor of chemistry at the 
Training College at Chester. 
In 1859 he founded the 
Chemical News, and in 1861 
made his discovery regard- 
ing thalliuti” In 1864 he be- 
came editor of the Quarter- 
ly Journal “of” Sciéice. -In 
1875 he was awarded the 
Royal Medal and’ he” was 
Bakerian lecturer in’ 1878, 
1879 and 1883. In 1880 the 
French Academy of Sciences 
bestowed upon him an ex- 
traordinary prize of 3,000 
francs and a gold medal 
for his discoveries in radi- 
ant matter and molecular 
physics. In 1881 he was ap- 
pointed juror at the Paris 
International Exposition of Electricity. 
In 1885 he received the Ferguson 
Medal of the Society of Arts. In 
1886 he was made president of 
the Chemical Section of the Brit- 
ish Association for the Advance- 
ment of Science. He was presi- 
dent of the Chemical Society of Great 
Britain in 1888 and 1889, and was re- 
cipient of the Davy Medal of the 
Royal Society in 1888. He was elected 
president of the Institution of Elec- 
trical Engineers of Great Britain in 
1891, and was knighted in 1897. In 
1898 he was elected president of the 


British Association for the Advance- 
ment of Science. He received the Al- 
bert Medal of the Society of Arts in 
1899, the Copley Medal award in 1904, 
and he was given the Order of Merit 
in 1910. 

He has been a prolifie contributor 
to the scientific press of this and other 
countries, many of his works being 
classics in the subjects of which they 
treat. He has translated a number of 
important treatises from the German 
and French. His experimental work 
on vacuum tube lighting and phe- 
nomena opened up great avenues of 


SIR WILLIAM CROOKES, 
Inventor of the Crookes Ink, Scientist and Chemist. 


opportunity for the perfection of in- 
candescent lighting and led the way 
to the discovery of the X-ray, while his 
theorizing and experimentation in the 
realm of physics have established con- 


siderable of the prevailing theories re- | 


specting the constitution of matter and 

the nature of electricity. 
——_»-@—__—_—_ 

Underground Station Lighting With 
Tungsten Lamps. 

The underground stations of the Cen- 
tral London Railway, London, Eng., are 
now lighted by means of 100-candle- 
power tungsten lamps equipped with 
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Holophane reflectors. These replace the 
arc lamps formerly in use and give a 
much more uniform illumination that 
averages 4.5 foot-candles on a plane four 
feet above the platform. Despite this 
improvement the energy consumption is 
only about one-fourth what it formerly 


was. 
eM 


Hydroelectric Power Expansion in 


Massachusetts. 
Important changes in the electric 


. power situation in central Massachu- 


setts are foreshadowed by the develop- 
ments now being carried forward in 
the Shelburne Falls dis- 
trict by the New Eng- 
land Power Company. The 
construction of four stations 
on the Deerfield River, the 
building of a 2,500,000,000- 
cubic feet reservoir near the 
headwaters of the stream in 
Vermont and the establish- 
ment of a 66,000-volt tie line 
between the South Vernon 
plant of the Connecticut 
= River Transmission Com- 
pany and the affiliated New 
England system mark the ixi- 
auguration later of a serv- 
ice extending from the New 
York line to within forty 
miles of Boston. The opera- 
tion of the Boston & Maine 
train service through the 
electrified Hoosac tunnel by 
current derived from the 
Deerfield plants and the re- 
adjustment of the present 
Zylonite turbine station as & 
steam auxiliary are also 
features of the development. 
Until within the last few 
years Massachusetts has had 
little opportunity to enjoy 
the benefits of transmitted 
water power, but a decided 
change has lately come about in the 
central section of the State. For the 
most part the local lighting and small 
power service in this district have been 
handled by very moderate-sized steam 
plants, and the electric railways have 
in the main continued to produce their 
own electricity, chiefly on the ground 
of reliability. With the articulation of 
two large hydroelectric systems and 
In¢reased opportunity for the energy 
supply of power from plants connected 
on reciprocal contractual arrangements 
the character and low cost of service 
will attract a wider range of users. 


| 
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Chicago. 
At the joint meeting of the Car 


Lighting Club and the Chicago Section 


of the Illuminating Engineering Soci- 
ety, December 20, C. W. Bender of the 
National Electric Lamp Association 
spoke on the drawn-wire Mazda lamp. 
He took up not only the method of 
manufacture, but the methods of figur- 
ing on the rating of the lamp. A num- 
‘ber of valuable comparisons were also 
made with pressed-filament lamps. 

Regarding the tensile strength of the 
filament, he stated that at the begin- 
ning, the tensile strength per square 
inch was about as follows: 


mp Cross Section, Strength, 

Wattage q. Inc Ibs. 
00 - .0029 451,000 
60 .00207 499,000 
40 .00153 574,000 
25 — 00118 787,000. 


Another interesting point in connec- 
tion with the tensile strength of the 
drawn-wire filament was that this is 
often greater at the end of the lamp 
life than is found in a new molded-fila- 
ment lamp. 

A noteworthy feature in regard to the 
forty-watt lamp which was described is 


that fifty-eight per cent of the initial | 


installation is still burning. The first 
trial showed a life of 2,100 hours. The 
average life, counting those which were 
stolen or maliciously broken, was 984 
hours, Leaving these . destroyed and 


stolen lamps out of consideration the 


life is 1,452 hours. , 

The method of arriving at the proper 
efficiency of the lamp was also taken 
up, and a curve plotted between watts 
per candle and cost was shown. This 
was obtained by adding a curve of the 
cost of replacement and a curve show- 
ing cost of energy. A curve of total 
cost is the result.. Of course the energy 
cost per candlepower plotted against 


fhe watts per candlepower gives a 
straight line. 


In consideration of renewal cost, 


we may start by supposing a case 
where the lamp burns at three watts 
per candlepower. The Mazda lamp un- 
der such conditions would last indefi- 
nitely. At two watts per candlepower 
the life would be much shorter. The 
renewal expense per candle-hour would 
increase considerably more at one watt 
per candlepower. Below this point the 
curve would rise steeply. Adding the 
ordinates of these two curves a third 
curve results which represents the total 
renewal cost for a certain definite 
smashing point. 
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Suppose that a number of these 
curves be drawn for smashing points 
between sixty and ninety per cent, then 


each curve will slightly differ from the 


preceding and succeeding curves. If 
these are taken at regular intervals and 
in a sufficient number we have a three- 
dimensional curve such as shown here- 
with. This model was made for forty- 
watt lamps with a list price of seventy 
cents and an energy rate of ten cents 
per kilowatt-hour. It will be seen from 
it that the minimum cost is much in 
favor of the higher efficiencies. 

In discussion, Mr. Gilman spoke very 
favorably of the sixty-volt lamp in con- 
nection with train lighting where the 
head-end system is used. There is, of 
course, a considerable saving in wire, 
as against the thirty-volt lamps. The 
general favor with which this system 
is meeting is shown by the fact that 
sixty-volt lamps are to be installed on 
the Harriman, Northwestern and 
Northern Pacific lines. A discussion 


WATTS PER Chio L € 


COST CURVE FOR DIFFERENT LAMP- 
SMASHING POINTS. 


of the loss of metal-filament lamps 
through theft was also brought up. 
Following some discussion of the arc- 
light situation in Chicago’s loop district 
a motion was madg by Mr. Wray that a 
committee be appointed to protest 
against the low-hanging are lamps be- 
ing placed by the city. This committee, 
of which J. E. Cravath was made chair- 
man, comprises in addition Messrs. Al- 


drich, Barrows, Gilman, Wray and Cra- 
vens. 


ee - maama 


Program for Byllesby Convention. 

As previously announced in these 
columns, the fifth annual convention of 
H. M. Byllesby & Company and affiliat- 
ed companies will be held in Chicago, 
January 2 to 5, inclusive. The meet- 
ings will be held in the Auditorium 
Hotel. 

A tentative program has been given 
out which includes many excellent fea- 
tures. Among the papers of electrical 
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interest to be presented are included 
the following: ‘‘Ways and Means of 
Building Up Profitable Business in 
Small Towns Where Investment Is 
Large,’’ by H. E. Morton; ‘‘Points of 
Contact with the Public—What They 
Are and How They Should Be Han- 
dled,” by W. H. Hodge; ‘‘The Ac 
countant in Public-Service Corpora- 
tions,” by B. W. Lynch; ‘‘Co-operation 
Towards Better Relations and In- 
creased Efficiency of Employees,” by 
W. R. Molinard; ‘‘Present-Day Juris- 
diction of State and Municipal Bodies 
Over Public-Service Corporations,” by 
Isaac Milkewitch; ‘‘Our Appraisal 
Work Dnring 1911,” by Harold Al- 
mert; ‘‘New Business Methods,” by 
E. L. Callahan; ‘‘The Attitude of the 
Manager Toward His New-Business 
Department,” by Alex. F. Douglas. 

The opening address will be deliv- 
ered by H. M. Byllesby. George H. 
Harries, O. E. Osthoff, B. E. Sunny and 
T. C. Martin will also address the con- 
vention. The annual banquet will be 
held on the evening of January 5. Itis 
expected that Thomas A. Edison will 
be present at this affair. 

—_—_—__4+o—_——— 
Electric Ore-Handling Plant for Olev 
: land. 

An ore-handling plant at Cleveland 
will be constructed shortly for the 
Pennsylvania . Railroad, which is to 
have sufficient capacity to handle the 
cargoes of two large lake carriers 
daily, or from 25,000 to 30,000 tons. Its 
four unloaders will have seventeen-ton 
buckets, the capacity of the weighing 
larry will be fifty tons and that of the 
receiving hopper sixty-five tons. In 
connection with the work, about forty- 
three acres of land will be reclaimed, 
giving a frontage on the lake of about 
2,000 feet. The work includes a rein- 
forced concrete dock about 1,000 feet 
long, the ore-handling equipment al- 
ready mentioned, a 2,200-kilowatt pow- 
er house, a haulage system for han- 
dling cars under the machines and 8 
yard for the loaded and empty cars. 

ee 
McKinley Traction Lines Approach 
Chicago. 

The Illinois Traction System bas 
opened its new line from Morris to 
Joliet, twenty-two miles in length. This 
brings the system within forty miles 
of Chicago. 

The new hydroelectric station which 
the company has been building at Mar 
seilles has been completed. _ 
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Hydroelectric Development of the Salt River Project. 


The Roosevelt Dam and Power Plant, the Transmission Line, Switching Stations, and Pumps. 


One of the most important country- 
wide movements which is now taking 
place is the effort upon the part of the 
governors of the western states to in- 
terest eastern capital and the peoples 
of the eastern part of the country in 
the possibilities of investment and 


homesteading in the far west. 


The 


decade the desert has been made to 
bloom in many places and a vast 
region has been opened up for purposes 
of cultivation. 

The Reclamation Act, under which 
some of the most important projects of 
irrigation have been carried forward, 
was made law by the signature of 


> 


ceivers, and excepting five per cent of 
these amounts which is set aside for 
educational and other purposes, be ap- 
propriated and used as a special fund 
in the treasury of the United States to 
be known as the ‘‘Reclamation Fund.” 
This fund is to be used for the exam- 
ination and surveying, and for the con- 


THE ROOSEVELT DAM SITE—"AS IT WAS IN THE BEGINNING.” 


great western country, for a long time 
deemed rich only in mineral resources, 
has, during recent years, shown almost 
extravagant possibilities in agricul- 
ture, and under intensive cultivation 
the yields per acre have been far be- 
yond the expectations of the most san- 
guine. Irrigation of the arid lands of 
the West is reclaiming what was hith- 
erto considered to be a practically 
worthless territory and in less than a 


Theodore Roosevelt on June 17, 1902. 
In substance the Act provides that all 
moneys received from the sale and dis- 
posal of public lands in Arizona, Cali- 
fornia, Colorado, Idaho, Kansas, Mon- 
tana, Nebraska, Nevada, New Mexico, 
North Dakota, Utah, Washington and 
Wyoming, beginning with the fiscal 
year ended June 30, 1901, including the 
surplus of fees and commissions in ex- 
cess of allowances to registers and re- 


struction and maintenance of irriga- 
tion works, for the storage, diversion 
and development of waters, for the re- 
clamation of arid and semi-arid lands 
in the states and territories above 
enumerated. 

The lands so reclaimed are subject 
to homestead entry, and there is no 
charge for the land itself, but the set- 
tler must pay to the United States in 
not more than ten annual installments 
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without interest, -his proportion ac- 
cording to the number of acres he owns 
of the amount expended by the United 
States in reclaiming the land. 

One of the most important of the 
projects inaugurated under the provi- 
sions of the Reclamation Act is that 
known as the Salt River Valley Pro- 
ject. This embraces the Roosevelt Dam 
and reservoir, a power canal, an elec: 
trical power development, and a trans: 
mission line; irrigation by gravity and 
pumping, and the supply of electrical 
energy from Government controlled 
transmission and distributing lines. 
This project was formally authorized 
by the Secretary of the Interior on 
March 12, 1903. The progress of the 
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Seasohns—one in summer and one in 
winter. All water supply for irriga- 
tion is furnished by the Salt and Verde 
Rivers, and the area of the drainage 
basin is approximately 6,260 and 6,000 
square miles respectively. This supply 
fluctuates with the rainy and dry sea- 
sons, with a great volume running to 
waste atone time and far too imade- 
quate a supply to afford any substan- 
tial irrigation at others. 

The irrigable area covers about 260,- 
000 acres, and in order to conserve ev- 
ery element of supply it was early 
realized that both gravity supply from 
storage reservoirs and a system of 
pumps must be installed. The pioneers 
in the valley have for a long time en- 


FLUME, SALT RIVER POWER CANAL. 


work was remarkable in many respects, 
and the Roosevelt Dam was dedicated 
by Theodore Roosevelt on March 25, 
1911. 

The Salt River Valley lies in the 
south central part of Arizona, in Mari- 
copa and Gila Counties. It is a fairly 
level plane sloping gently to the west 
and south. The average elevation of 
the irrigable area is 1,000 feet above 
sea level. The climate is generally good, 
the average temperature is sixty-nine 
degrees Fahrenheit, with extremes of 
twenty degrees to 120 The 
average annual rain for the irrigable 
The month of 
heaviest rainfall in the valley is in Au- 
gust, followed by July, February, De- 
eember, January, March, in the order 
named. 


devrees. 


area 18 seven inches, 


This gives two distinct rainy 


joyed the benefits of irrigation: The 
Apache and Pima Indians who have 
settled there are industrious and good 
farmers, and they have thrived along- 
side the privately owned canals which 
have been made possible through the 
splendid transmission lines and pump- 
ing plant of Dr. L. A. Chandler. 

The largest feature of the Salt River 
Valley project and practically the only 
one contemplated at the beginning, was 
the Roosevelt Dam and reservoir. These 
are located in a 
country 


rough, 
practically 
moving freight. 


mountainous 
inaccessible for 
On aceount of these 
conditions the amount of preliminary 


work to be done before the main feature 


could be commenced was enormous. 


First of all there was available only a 
freight road from Gloke. Arizona, forty 
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miles distant on the closest railroad line. 
A road was constructed to a body of 
timber twenty-five to thirty miles from 
the dam site, and a sawmill purchased 
and erected, and nearly 3,000,000 feet 
of lumber was cut and distributed to 


PORTAL OF TUNNEL ON POWER CANAL. 


the dam and various points where it 
was used. The saving to the project ef- 
fected by the operations in lumbering 
was about $55,000. A telephone line 
was constructed connecting the various 
construction camps. This telephone 
line was later connected with Phoenix 
and Mesa in Arizona. . 
While Globe was closest to the dam 


OPEN CUT, SALT RIVER POWER CANAL 


site, Mesa had the advantage of two 
lines of railroad. The engineers conse 
quently built a freight road throngh 
the mountain from Roosevelt to Mesa, 
This road is about sixty miles — ir 

The cost of building this road was pari- 


coed 
, 
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ly borne by the cities of Phoenix and 
Mesa, and the saving on freight on the 
material hauled over this route has am- 
ply justified the cost of its construction. 

A cement mill was constructed to 
furnish cement for the building of the 


barrels at $4.89 per barrel, the lowest 
bid obtained for delivery at Roosevelt, 
a saving of $599,883 to the Salt River 
project was shown. 

The material for the sand crushers 
was secured adjicent to the dam site, 


POWER-HOUSE END OF PENSTOCK. 


dam and other uses in connection there- 
with. Excavation for the foundation 
was started in November, 1903, and the 


io, 2 nit: 
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as was also the sand and shale used in 
the sand crushing plant which’ was 
ready for operation early in 1906. 


BALANCE VALVE AT THE MOUTH OF NORTH TUNNEL. 


mill first operated in June, 1905. The 
cement mill ran more or less continu- 
ously until August 1, 1910. The total 
output was 333,452 barrels of cement 
at a total cost of about $1,055,146. By 
comparison with the same number of 


The power development at Roosevelt 
Dam consists of two separate hydraulic 
developments—one from a power canal 
constructed to furnish power for build- 
ing the dam and ultimately for per- 
manent power services, and the other 
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for using the water from the reservoir 
as it is discharged for irrigation pur- 
poses. 

The Roosevelt Dam is located in and 
across a canyon a few hundred feet be- 
low the confluence of Tonti Creek, with 
Salt River. The rock is a tough, close- 
grained sand stone and dips toward the 
river at an angle of about thirty de- 
grees from the horizontal. The dam is 
235 feet in length on the bottom and 
1,080 feet in length on the top, includ- 
ing the spillways. The height from the 
lower foundation to the roadway is 280 
feet, and the parapet wall is fourteen 
feet abpve this. The dam is built of 
broken range cyclopean rubble, thor- 
oughly bonded in all directions. Two 
spillways are provided—one at either 
end of the dam, each 200 feet in length, 
with a crest elevation of 220 feet. On 


PENSTOCK THROUGH DAM, SHOWING 
WHOLE LENGTH. 


top of the dam there is a roadway 
twenty feet above the crests of the spill- 
ways. The parapet walls are three feet 
eight inches in height and are corbeled 
out so as to give a roadway fifteen feet 
eight inches in the clear between curbs. 
The dam at an elevation of 240 feet 
forms a quarter circle, from each end 
of which abutments are extended on 
the tangent. About thirty-five feet on 
these tangents are the curved faces of 
the wing walls and from thence there is 
a waste weir 200 feet long at each end. 
The spillways are cut into the solid 
rock around each end of the dam, and 
from these cuts was taken practically 
all the stone which went into. the mas- 
onry. The roadway is carried across 
each spillway on three-arch reinforced 
concrete bridges. 
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ROOSEVELT DAM—WATER ELEVATION 81.7 FEET. 


ROOSEVELT DAM, POWER HOUSE AND TRANSFORMER HOUSE. 
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The area of the reservoir created by 
the dam is 16,320 acres, with a capacity 
of 1,284,000 acre feet. 

Water may be drawn from the reser- 
voir by three passages. One, the sluic- 
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pounds to the square inch. The second 
passage for water from the reservoir 
passes through the dam and consists of 
a riveted steel penstock ten feet in di- 
ameter, and the elevation of the pen- 
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water from the reservoir is a tunnel 
some 260 feet in length through the 
rock on the other side of the river from 
the main sluicing tunnel. Water is 
taken through the dam into this tunnel 
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p | _ GENERAL PLAN OF POWER HOUSE. 
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ing tunnel built at an elevation so that stock intake is seventy feet above the by three lines of cast iron pipes each 
the reservoir may be entirely emptied. bottom of the reservoir. This penstock five feet in diameter, having an eleva- 
The flow through the tunnel is regu- is equipped with a special emergency tion at the intake end of 150 feet. The 
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SECTION THROUGH POWER HOUSE. 


control of the water is effected by 
means of a five-foot balanced valve lo- 
cated at the intake end of each pipe. 
These valves are the invention of O. 
H. Ensign, chief electrical engineer of 


valve ten feet in diameter, and was 
built by the M. B. Pollock Company, of 
Youngstown, Ohio, and is connected 
with the water wheels of the permanent 
power house. The third passage of 


lated by two sets of gates, three gates 
in each set. These gates with the oper- 
ating mechanism, weigh about 800,000 
pounds, and are the larest gates ever 
constructed for the pressure of 100 
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opening is closed by a plunger, whose 
position and motion relative to the 
opening and direction of flow are the 
same as those of the plug in the bot- 
tom of an ordinary bath tub. Upstream 
from the plunger and operating it is a 
piston working in a casing. Water 
leaks slowly between the piston ring 
and the cylindrical casing until the 
chamber is filled. Then the greater 
area on that side of the piston acts to 
push the plunger to its seat with a rap- 
idity dependent upon the ability of the 
rate of leakage to keep up the pressure. 
To open the valve the casing behind 
the piston is tapped by a small pipe 
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_ the Reclamation Service. The circular 


built of boutders and concrete. The 
crest is 400 feet in length, and is about 
seven feet above the low-water level of 
the river. The power canal sweeps 
through the open country, following 
the course of the river, and is for the 
greater part an open cut cement-lined 
ditch, although in some places it takes 
the form of a tunnel and also a covered 
reinforced cement flume. The forbay 
and trash racks leading to the penstock 
skirt the edge of the high bluff on the 
east side of the reservoir, terminating 
just north of Roosevelt Dam. 

The temporary power plant was lo- 
cated in a cave in the vertical cliff im- 
mediately below the dam at Roosevelt. 
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building, one from the power canal, 
and the other through the dam. The 
water from the power canal is brought 
to three of the units through an in- 
clined tunnel lined half way down with 


concrete only; the balance of the way 


the concrete is lined with steel plate. 
A seven-foot penstock extends from the 
lower end of the tunnel connecting with 
the three 1,800-horsepower full gate or 
vertical Smith water turbines driving 
950-kilowatt, General Electric genera- 
tors. The ten-foot penstock through 
the dam will ultimately serve three 
units, one of these 2,000 kilowatts and 


two of 1,200 kilowatts capacity. The 


generators supply twenty-five cycle, 
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GENERAL WIRING DIAGRAM OF 45,000-VOLT SYSTEM. 


which is led through to the down- 
stream face of the dam. This small pipe 
when open discharges more water than 
can leak by the piston ring, the pres- 
sure behind the piston is reduced, and 
it is pushed open. The small pipe, of 
course, is discharging during the time 
the valve is desired open. 

As was mentioned above, in order to 
have power for working operations and 
for lighting, a power canal was built to 
serve the first turbine and generator 
unit. The dam and intake for this 
canal are located on Salt River above 
the highest contour of the reservoir, 
about nineteen miles from Roosevelt. 
The dam consists of an overflow weir, 


This sheltered location gave protection 
to the apparatus during blasting, and 
when the permanent plant was in- 
stalled the niche or cave was utilized 
for the housing of switching and con- 
trolling apparatus. The temporary 
plant consisted of a 1,300-horsepower 
Platt Iron Works water turbine con- 
nected to a 950-kilowatt, three-phase, 
twenty-five cycle, 2,300-volt generator 
made by the Bullock Electric Company. 

The permanent power plant is lo- 
cated at the foot of the dam and is 
built into the vertical cliff. The build- 
ing is on a solid rock foundation, and 
the draft tubes and tail-race are built 
in solid rock. Two penstocks enter the 


three-phase current, at 2,300 volts. The 
units served by the power canal will 
have a constant static head of 226 feet, 
while the units served by the penstock 
through the dam will operate under & 
variable head, dependent upon the 
height of water in the reservoir. They 
are designated to give maximum ef- 
ciency at a head of 160 feet, and they 
will be controlled to operate at heads 
varying from ninety to 220 feet. 5. 
Morgan Smith water wheels drive the 
two 100-kilowatt exciter generators, 
and two Pelton wheels drive pressure 
pumps for the governor oil system. 
Lombard governors are attached to the 
large units and the two small exciter 


Se 
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wheels are equipped with Woodward There is a complete double bus-bar the generators to the bus-bars are 
governors. switchboard, with selector switches for equipped with Davis station terminals 
In the niche where the temporary both generators and transformers. The at both ends. There are two sections 
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LAYOUT OF BRANCH SWITCHING STATIONS FOR 46,000-VOLT LINES. 


power plant had been installed, back of generator bus-bars are carried upon in- of switch cells, each bank being twenty- 
the main power house, the 2,300-volt sulators supported upon brackets over- four feet long. The switches are 
bus-bars and switches are located. head, and the lead-covered cables from mounted upon slate panels, housed in 
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concrete compartments, sixteen inches 
wide. The concrete barriers between 
cells are four inches thick. Each cell 
is covered with a transite door, hinged 
at the top. ‘The separate circuits are 
protected by disconnecting switches on 
either side of the solenoid-operated oil 
switches and all outgoing cable is car- 
ried to a wire tower upon the roof of 
the power house. On a gallery upon 
the level of the switch-room and over- 
hanging the main power plant, are 
placed all the controlling apparatus. 
The six-panel General Electric bench- 
board serves the six generators, the 
primary and secondary connections of 
the six banks of transformers, and the 
two out-going 45,000-volt lines. The 
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copper cables are carried in a long 
span from the wire tower to the trans- 
former house, the north wall of the lat- 


ter being of special construction fig- 


ured to take this strain. The trans- 
former house is a three-story building, 
the first floor containing the transform- 
ers and accessory repair and mainten- 
ance supplies, the second floor the dou- 
ble bus-bar and disconnecting switches, 
and the third floor the solenoid-operat- 
ed oil switches, and outgoing line ac- 
cessories. There are six groups of 
Wagner water-cooled transformers, 
transforming from 2,300 volts delta to 
45,000 volts Y, the voltage of the trans- 
mission line. These transformers have 
a nominal capacity of 350 kilovolt-am- 


INTAKE ON SOUTH SIDE OF GRANITE REEF DAM. 


125-volt exciter and station lighting 
six-panel switchboard is mounted next 
to the benchboard upon an angle-iron 
frame. The rheostat control wheels are 
mounted upon pedestals in front of the 
benchboard. The field rheostats are 
hung underneath the switchboard gal- 
lery. All remote-control apparatus for 
handling the various valves controlling 
the sluicing and water intake is con- 
trolled from this gallery. 

The transformers and _ high-tension 
switches are located in a separate 
building about 600 feet from the power 
plant. The building is on solid rock 
foundation, built in the rocky gorge of 
the river. As the spillway from the 
power plant comes between the power 
house and the transformer house, the 


peres, and were built according to the 
specifications of the Reclamation Serv- 
ice. Owing to the excessive tempera- 
ture sometimes attained in this local- 
ity, the temperature requirements were 
rather unusual. These transformers 
have shown such good regulation and 
low heating characteristics that they 
may be operated continuously at nearly 
double their rated capacity without ex- 
ceeding the temperature limits of the 
American Institute of Electrical Engi- 
neers’ Standardization Rules. 

The first floor of the transformer 
house is served by a large repair pit, 
and any transformer may be wheeled 
to the pits. The transformers rest upon 
large castors, are in fire-proof compart- 
ments,.and each three-phase group is 
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isolated by concrete barrier walls, 
Switches and bus-bars are inclosed in 
concrete cells, the busses being carried 
on line insulators. The incoming 2,300- 
volt lines are equipped with multigap 


lightning arresters. The- two 45,000. - 


volt lines are handled by motor-operat- 
ed oil switches, passing from these to 
the choke-coils, thence to twenty-four- 
inch vitrified tile pipes direct to the 
first tower of the transmission line. The 
out-going lines are equipped with Gen- 
eral Electric aluminum cell lightning 
arresters, mounted outdoors, the wir- 
ing for the arresters being carried on 
an iron pipe framework. 

The transmission line consists of six 
83,000 circular mill, six-strand, hemp 
core, hard-drawn copper wires support- 
ed upon fourteen-inch insulators hav- 
ing a flashover test of 165,000 volts 
dry. The line is supported on steel 


GOVERNMENT FREIGHTING OUTFIT ON 
FISH CREEK HILL EN ROUTH TO 
ROOSEVELT D-M. 
towers with the lowest wire at an av- 
erage elevation of thirty feet from the 
ground in the mountains, and a limit- 
ing distance of thirty feet from the 
lowest wire to the ground in the val- 
ley. The average span is 360 feet in 
the mountains on account of the rough 
country, and 400 feet in the valley. The 
line is sixty-five miles long, reaching 
to Phoenix, Ariz., the largest town on 
the project. Forty miles from the 
power house a branch line is tapped off 
from a four-way switching station near 
the town of Mesa, running south for 
twenty miles and terminating in the 
substation at the Pima Indian Reserva- 
tion. There is also about ten miles 
south of the main line another substa- 
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tion for general irrigation pumping. In 
addition to supplying power for irriga- 
tion purposes, the main transmission 
line delivers power to the Phoenix sub- 
station of the Pacific Gas & Electric 
Company. 

On the way from the Roosevelt Pow- 
er Station to the main switching sta- 
tion the line passes through disconnect- 
ing switches at Brush Coral, Fish 
Creek, Tortilla Flat, and Government 
Wells. | 

The wires are spaced at the angles 
of a four-foot equilateral triangle. Both 
circuits are carried on the same towers. 
One circuit is transposed one-third of 
a spiral every two miles, and the other 
every four miles. At four points along 
the line the towers are fitted up so 
that by taking out a clamp the line may 
be opened for testing and working. 
From Roosevelt to the Highland Canal 
the wires are carried on rectangular 
angle-iron braced, galvanized steel 
towers made by the United States Wind 
Engine & Pump Company. From the 
Highland Canal to Phoenix the wires 
are carried on steel poles of the stand- 
ard ‘‘Tripartite’’ construction made by 
the Franklin Steel Company, of Frank- 
lin, Pa. i 

On the towers there are four wires 
on the upper cross-arms, and two on 
the lower. The cross-arms are made of 
channel iron. The towers on straight 
way sections of the line are single 
braced. On the steel poles there are 
four wires on the lower cross-arm, and 
two on the upper. The cross-arms are 
made of U-bar section similar to the 
ribs of the pole and have diagonal bra- 
ces and vertical struts between the two 
cross-arms to brace them. The towers 
in the section from Roosevelt to Gold- 
ficld are mounted on concrete bases or 
anchored in the solid rock. There are 
418 towers and sixty-seven are double- 
braced, and the balance single-braced. 
In the section from Goldfield to High- 
land Canal there are 192 towers set on 
anchor plates, about two feet in diam- 


eter, buried from four to five feet in 


the ground. 

Tripartite poles are used on the sec- 
tions from the Mesa switching station 
to the Sacaton Station, and for the 
Chandler-Sacaton line to the Chandler 
Station. The Tripartite poles are all 
practically thirty feet high, set in con- 
crete one-tenth of their length. The 
section running from the Eastern 
Canal to Phoenix is also carried on the 
standard Tripartite poles. 
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In stringing the wire on the level 
sections of the line in the valley it was 
drawn from the reels up over rollers 
on the towers, and then pulled up to 
tension by horses. In the mountainous 
section the wire was drawn in by means 
of a hoist mounted on a wagon, which 
carried two miles of half-inch steel mes- 
senger wire. The messenger wire was 
carried from the hoist drum to the 
reels two miles away by mules, and 
then the wire was pulled through. The 
messenger cable was then returned and 
the process repeated with each of the 
six wires. In this way the heavy 
transmission wires suffered no abra- 
sion whatever in stringing through the 
rough country. 


The three-part Thomas insulators 
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ing. Since placing these the service 
has been improved. 

The main switching station is one 
and one-half miles northeast of Mesa. 
This is a concrete building fifty-two 
feet long, thirty feet wide and twenty- 
six feet high. The branch line running 


south to the Gila River Indian Reser- 


vation leaves the main line at this 
point. This building contains the ne- 
cessary switches to control the circuits 
on either side of the main system or 
the branch. The station is protected 
by General Electric aluminum cell 
lightning arresters. The lines are dead- 
ended at the station entrances on dise 
type insulators and pass through open 
tile bushings to a set of four switches. 
The entire wiring diagram is on the 


THE COUNTRY THROUGH WHICH THE TRANSMISSICN LINE IS BUILT. 


shipped knocked down were assembled 
in the field and the pins cemented in 
by means of a special frame moved 
along with the stringing gang. The 
wire was tied to the insulators by two 
pieces of cable and special brass 
clamps. 

Since the completion of the trans- 
mission line, but little interruption has 
developed. At the beginning of service 
it was found that a number of short- 
circuits were caused at certain points 
by large hawks sitting on the towers 
and touching the wires with their wings 
or bodies. A guard was therefore de- 
signed, consisting of a cast-iron cluster 
clamped to the tower and holding 
pointed rods of 5/16-inch birch dowels 
spread so as to prevent the birds alight- 


ring system which will enable both cir- 
cuits to be crossed over or interchanged 
simultaneously. 

About seven and one-half miles south 
of Mesa and one mile west of the 
branch line, substation No. 1 is located 
on the edge of an area about three and 
one-half miles wide that will be largely 
irrigated by water pumped from wells. 
This is the Chandler sub-station, and 
is a building of reinforced concrete 
fifty-four feet high by twenty-three feet 
wide and twenty-three feet high. It 
contains three transformers for chang- 
ing the current from 45,000 to 10,000 
volts. A secondary distributing line. 
which totals about ten miles in length, 
starts from this station and will dis 
tribute energy to pumping stations lo- 
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cated in the area above mentioned. 
Substation No. 2, the Sacaton substa- 
tion, is located about twenty miles 
south of the switching station on an 
area that will be irrigated by pumping. 
It is similar in construction to substa- 
tion No. 1, and contains three trans- 
formers stepping down from 45,000 to 
10,000 volts. A secondary distributing 
line about ten miles in length starts 
from substation No. 2 for the distribu- 
tion of energy at 10,000 volts to eleven 
pumping stations. 

The pump houses are built of con- 
crete square over the rims of the wells. 
The typical equipment consists of cur- 
rent transformers operating overload 
relays, 10,000-volt automatic, oil-switch- 
es, three-phase, oil-insulated, air-cooled 
transformers, and the single-panel 
switch-board. The vertical induction 
motor operates on 220 volts, starting 
taps being taken from the secondary 
of the transformer for starting the 
motors at half voltage. The switch 
panel is equipped with a tripie-pole, 
double-throw, knife switch and an am- 
meter. Pumps and motors are mounted 
on vertical shafts. The mechanism of 
the motor, pump and frame is mounted 
on ]-beams, built into the concrete well 
casing. The motor can be unbolted and 
lifted out, and the frame and pump 
lifted out for examination. The pump 
house is served with an overhead 


I-beam, equipped with block and fall. 


for lifting the heavy mechanism. The 
wells are sunk in single batteries and 
in drifts of two and three, the pump 
suction going to a common manifold 
where there is more than one well in 
the battery. The wells consist of a six- 
teen-inch California well-casing driven 
to a depth of 200 feet, a large portion 
of this depth consisting of coarse grav- 
el. Around this is sunk a concrete cais- 
son nine feet in diameter to a depth 
of from forty-five to fifty-five feet. 

A telephone line has been constructed 
on the poles carrying the transmission 
line near Mesa to the Pacific Gas & 
Electric Company in Phoenix, and also 
on the branch running south from the 
switching station and connecting with 
the two substations. 

The further development of this work 
contemplates the establishment of ad- 
ditional generating capacity at several 
locations along the valley of the Salt. 

At Granite Reef, about twenty-five 
miles from Phoenix, a dam has been 
built at the head of the canal systems 
of the valley. This replaces a number 
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of temporary brush and rock structures. 
It is designed as an overflow weir 1,000 
feet in length and about twenty-six 
feet high. The water in the river is 
raised about twenty feet. The sluice- 
ways at either end of the dam are 
closed by large gates, all of which are 
eight feet below the crest of the dam. 
It is expected that by introducing cer- 
tain improvements in the northside 
canal system and abandoning some of 
the earlier Salt River Valley canals 
that it will be possible to take advan- 
tage of a fall of about 125 feet. All 
this is taken up in the old canal in a 
succession of small drops. If this were 
segregated at one point it is estimated 
that from 5,000 to 6,000 additional 
horsepower could be generated. The 
construction and equipment of a power 
house between the South and Consoli- 
dated Canals would secure an addi- 
tional. 3,000 horsepower, and a power 
house at the Arizona Falls on the Ari- 
zona Canal would be good for approx- 
imately 700 additional horsepower. 
The work was designed and con- 
structed under the direction of O. H. 
Ensign, chief electrical engineer; Louis 
C. Hill, supervising engineer; I. C. Har- 
ris, electrical superintendent, and Ches- 
ter W. Smith, constructing engineer, to 
all of whom we are indebted for the 
information given in this description. 
-e ; 
Philadelphia Section, Illuminating En- 
gineering Society. 


The regular monthly meeting of the 


Philadelphia Section of the Illuminat- 
ing Engineering Society was held in 
the Assembly Hall of the Philadelphia 
Electric Building, on December 15. 
After dinner at Mosebach’s Restaurant, 
an interesting di&play of illuminating 
appliances for use by the physician and 
surgeon was examined in the lecture 
hall and a number of manufacturers of 
these contrivances demonstrated them 
later in the evening. 

The meeting was called to order at 
8 p. m. by Joseph D. Israel, chairman, 
139 members and visitors being present. 
Dr. W. M. L. Coplin, medical director 
of Jefferson Hospital and professor of 
pathology at Jefferson Medical College, 
spoke on ‘‘Institutional Lighting,’’ 
with special reference to hospitals. Dr. 
Coplin has made a thorough study of 


the problem of correct and efficient il- | 


lumination, especially of wards and op- 
erating rooms in hospitals, both here 
and abroad, and a great many new 
ideas in regard to what is required in 
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hospital lighting were obtained from 
him. The subject was discussed by Dr. 
William Spitzka, Professor Hoadley, C. 
B. Reger, C. O. Bond, F. N. Morton, 
G. B. Muth, and others. 

i ———__oo>_ 

Nela Engineering Society Lectured on 
World Tour. 

At the regular Thursday evening 
meeting of the Nela Engineering So- 
ciety, of Cleveland, Ohio, on December 
21, D. M. Gardner held the attention 
of those present by an exceptionally in- 
teresting and instructive subject—his 
30,000-mile tour around the world. The 
lecture was profusely illustrated by 
over 200 lantern slides, most of which 
were made from photographs taken by 
Dr. Gardner and his wife in the course 
of their travels. The audience on its 
return to Broadway after it had in 
fancy made a complete circuit of the 
globe, moved to an adjoining room 
where there was on display a large and 
varied exhibit of curios collected by 
Dr. Gardner during his nine months’ 
trip. From this point in the evening’s 
program the meeting developed into 
one of sociability promoted largely by 
the presence of a goodly number of la- 
dies, musical selections by the N. E. L. 
A. Glee Club and refreshments. 

) eee 
New York Electrical Contractors Plan 
Big Celebration. 

The annual meeting of the Electrical 
Contractors’ Association of New York 
City will be enlivened by the unusually 
complete entertainment program that 
has been arranged. Tuesday, January 
16, will be the big day. At 4:30 p. m., 
there will be given an afternoon tea 
and reception at the Building Trades 
Club, 30 West Thirty-third Street. At 
8 p. m., there will be a theater party at 
the Winter Garden, Broadway and Fif- 
tieth Street. Then an automobile ride 
along the ‘‘Great White Way’’ to the 
Building Trades Club for supper, songs 
and stories. The price covering every- 
thing has been fixed at $5. The com- 
mittee is as follows: James R. Strong, 
chairman; Charles L. Hidlitz, John Liv- 
ingston, E. S. Keefer, George Weider- 
man, secretary. 

\ C a 

There should be a steadily increasing 
demand for electrice lighting, heating 
and cooking appliances at Lourenco 
Marquez, Portuguese East Africa, as a 
result of the efforts of the Delagoa Bay 
Development Corporation to popularize 
their use. E 
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MEASUREMENT OF ELEOTRIOCAL 


ENERGY BY RECORDING WATT- 
HOUR METERS.—1I. 


ROTATING-FIELD INDUCTION METERS. 


BY JOSEPH B. BAKER. 


The Columbia induction meter (Figs. 
10, 11, 12) presents several interesting 
distinguishing features. It is a 
high-torque meter, and the ideal sought 
is to have not only a high ratio of 
torque to weight of the rotating ele- 
ment, but also to have a high torque 
per watt of energy consumed by 
the meter. The torque of 80 milli- 
meter-grams, energy consumption of 3 
watts, and 32 grams weight of rotating 
element figure out a torque per watt of 
energy consumption of 26.6 millimeter- 
grams and a ratio of torque to weight 
of 2.5. One revolution on a five-am- 
pere, single-phase, 110-volt meter rep- 
resents 1,000 watt-seconds. 

On non-inductive loads this meter 
shows a slight tendency to run fast on 
very light loads—a desirable feature, 
since on light loads the torque is so 
small that any appreciable increase in 
friction would tend to slow down the 
meter.. The overload characteristic 
(Fig. 13), with its straight line and 
slight slope, is noteworthy. For ex- 
ample, a residence with twenty-five 
lights rarely uses more than ten; but 
should the total load be connected at 


one time on some special occasion, a. 


meter with good overload characteris- 
tics will still register accurately. On 
inductive loads, provided the series and 
potential fluxes are displaced exactly 
ninety degrees, the meter should be ac- 
curate on all power-factors. However, 
much depends on the accuracy of the 
initial adjustment, and if the phases 
should be slightly displaced and the 
meter is to be installed on a low-power- 
factor load, a more accurate adjust- 
ment can be obtained by means of the 
inductive-load compensator, consisting 
simply of a loop of resistance wire in 
series with the series coil, these two 
elements being shunted by the lag coil. 
The light-load adjustment consists of a 
metal shoe, sliding micrometer-wise on 
the potential core and actuated by a 
knurled screw, causing the potential 
flux to be deflected in one direction or 
the other and producing a direct or a 
counter torque respectively, thereby 
tending to accelerate or to retard the 
motion of the rotating element. 
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Among the advantages of the low- 
reluctance iron circuit of the shunt field 
of the Columbia meter are reduced 
wattage, reducing the all-day loss in 
this element of the meter (which is 
permanently connected across the line), 
and reduced sensitiveness to voltage 
variations, whereby meter error due to 
such variations is minimized and 
whereby also tendency to creep is min- 
imized. Full-load adjustment, which is 
in some induction meters obtained by 
sliding the permanent magnets in or 
out so as to decrease or increase the 
lever arm of the resisting force on the 
disk, is accomplished in the Columbia 
meter by a light, soft-iron bridge-piece, 
which can be slid back and forth over 
the gap between the two magnets. 

The position of the magnets in the 
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separate compartment for each one of 


the terminal posts, so arranged that it 
is impossible accidentally to short-cir- 
cuit the posts, as by the slipping of a 
screw-driver in making connections. 
The cover is of pressed aluminun, with 
a large glass window and a dust-proof 
gasket of felt. The base is of pressed 
steel of sufficient thickness to eliminate 
warpiug. Either ordinary or cyclom- 
eter-type dials are provided, geared 
high to reduce the effect of friction, 
and the driving connection is through 
an offset of an arm forwardly project- 
ing from the worm-wheel shaft and en. 
gaging with the offset of a similar arm 
on the gear train. The cyclometer- 
type dial contains no springs to bring 
about an intermittent friction play, but 
is stated to operate as smoothly as 
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FIG 10.—INTERIOR OF TYPE C COLUMBIA INDUCTION METER. 


design of this meter is also noteworthy. 
With well-aged magnets mechanical 
jars will not cause weakening, and the 
important consideration is the proper 
shielding of the magnets from disturb- 
ance from the fluxes caused by heavy 
overloads or short-circuits. In the Co- 
lumbia meter the two magnets are re- 
moved sufficiently far from the center 
of flux so that a temporary short-cir- 
cuit will not affect them. 

The following features of detail con- 
struction are also of interest. As in 
most induction meters, a separate term- 
inal box is provided, obviating the nec- 
essity of exposing the meter mechanism 
in installing or removing the meter, 
and preventing entrance of dust or 
moisture into the meter compartment 
proper. In this meter the molded-in- 
sulation terminal block is made with a 


though geared. To remove the dial 
necessitates the loosening of only two 
screws; this feature is important where 
it is desirable to re-set the dial, as in 
changing a meter from one installation 
to another. The magnets are removed 
by taking out four screws. Sapphire 
jewels are employed, and the mounting 
of same is of interest. The jewel is 
removed by shifting aside a phosphor- 
bronze leaf spring A (Fig. 14). allow- 
ing the jewel to drop into the hend 
held beneath it, no tools being required. 
This feature facilitates a quick inspet- 
tion of the jewel without removing the 
meter, in case of trouble pointing t? 
the jewel as the probable cause. The 
phosphor-bronze spring also efficiently 
cushions the jewel. The rotating ele 
ment is removed by taking off the not 
B (Fig. 14), which contains the jewel, 
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and then loosening the screw which 
fastens the top-bearing bracket. To 
remove the pivot it is only necessary to 
pull it out with pliers or tweezers, since 
the pivot is held by a simple friction 
fit—an obviously advantageous ar- 
rangement. The disk is stiffened by 
stippling, and the staff is short and 
thick and will not bend. The frame, of 
brass, has a three-point suspension, and 
the entire mechanism may be taken out 
of the case by the removal of three 
screws. 
Influence of Wave Form on the Rate 
of Induction Meters.—The effect on the 
rate of induction meters of varying the 
wave form has been determined at the 
national Bureau of Standards.‘ Five 
60-cycle single-phase induction meters, 
viz., two Stanley magnetic-suspension- 
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FIG. 11.—PROPELLING SYSTEM OF THE COLUMBIA 


INDUCTION METER. 


type meters of 50 amperes capacity each, 
one Fort Wayne type K 50-ampere me- 
ter, one General Electric 25-ampere me- 
ter, and one Siemens and Halske 25-am- 
pere meter, were tested at 110 volts, full 
load, unity power-factor. 

The meters were tested with current 
of sine wave form and with a distorted 
wave, the distortion being produced by 
adding a harmonic of three times the 
frequency of the fundamental and vary- 
ing both the amplitude and phase of the 
harmonic. This control of the wave form 
was obtained by means of a motor-gen- 
erator set, consisting of a four-pole and 
a twelve-pole alternating-current gener- 
ator and a direct-connected driving mo- 
tor. The current from each generator 
was very nearly of sine wave form, and 
tests were made of the meters alternate- 
ly with the fundamental only and with 


4 ‘Influence of Wave Form on the Rate of 
Integrating Induction Meters,” by E. B. Rosa, 
M. G. Llora, and C. E. Reid, Reprint No. 21 
oaen Bulletin No. 3, Bureau of Standards), 
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the harmonic added. The three differ- 
ent relative values and four different 


phases of the harmonic were employed. 


The three values of the harmonic were 
10 per cent, 25 per cent and 50 per cent, 
respectively, of the value of the funda- 
mental. By shifting the coupling be- 
tween ong of the generators and the 
driving motor 5, 10, and 15 degrees, the 
phase of the harmonic with reference to 
the fundamental was shifted 30, 60, and 
90 degrees, respectively. Four combi- 
nations were thereby produced giving a 
peaked resultant wave, and by reversing 
the connections at the terminals of the 
generators of the harmonic four other 
combinations were produced giving a 
flat or dimpled wave. 

The current, voltage, and power-fac- 
tor, as well as the temperature and fre- 
quency, were maintained as 
nearly constant as possible 
during a set of runs. The 
standard wattmeter was of 
the dynamometer type and 
astatic, with very little metal 
in the region of the coils, 
with fixed coils of stranded 
wire wound on wooden 
spools, and with movable 
coils having very slight in- 
ductance. It was calibrated 
by direct currents, using two 
potentiometers to measure 
simultaneously the current 
and the voltage. The con- 
struction described provided 
every precaution to avoid 
errors due to eddy currents 
or wave form; so that the instru- 
ment when calibrated with direct cur- 
rent was then correct for alternating 
current. 

The rate of the meters was deter- 
mined by means of a chronograph and 
chronometer. The chronograph was 
also used to determine, very exactly, the 
frequency of the current, and the neces- 
sary (slight) correction was applied to 
the rate of each meter for the small de- 
parture of the frequency from 60. The 
runs averaged about three minutes 
each, a warming-up load being applied 
before making a series of runs on the 
meters. In order to obtain the effect of 
the varying wave form alone, errors due 
to changes in temperature, as well as 
other constant errors due to changing 
conditions, were eliminated by inter- 
spersing the tests upon distorted wave 
forms with tests using sine wave forms. 

The maximum variation due'to 25 per 
cent of harmonic was found to be, in the 
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case of the Fort Wayne meter, a little 
less than one per cent—being greater 
with the peak than with the flat wave, 
but not varying much with the phase of 
the harmonic. On the other hand, the 
Stanley meters showed smaller errors 
due to the presence of the harmonic, but 
greater changes due to shifting the 
phase of the harmonic, both changing 
from slow to fast on the flat wave when 
the phases shifted. The General Elec- 
tric meter ran faster for both peak and 
flat waves and at all phases than on a 
sine wave and was the only meter of the 
five which did so. 

The effect of change of frequency on 
the rate of the meters was shown to be 


FIG. 12.—COLUMBIA INDUCTION-TYPE TEST 
METER. 


relatively small in all of the meters of 
American make. The curve presenting 
this effect on the Siemens & Halske me- 
ter, however, showed a variation of over 
six per cent between 55 cycles and 65 
cycles. 

In conclusion. the authors state: 
‘“These results show that with suitable 
precautions induction meters may be 
made to repeat their readings very ac- 
curately, so that precision methods may 
be applied in studying them. They also 
show that the variation due to wave 
fcrm depends not only on the harmonics 
which are present and their magnitude, 
but also on their phases. The Bureau 
of Standards now has a generating set® 
which will give all the odd harmonics 
up to the fifteenth and any desired 
combination of them with the fun- 
damental. The results given here 
show that for commercial purposes 


5 This machine, made by the General Mle- 
we i A was installed in the Bureau in 
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all the meters so far studied may be con- 
sidered accurate on any ordinary wave 
form where only the third harmonic en- 
ters appreciably, although two meters 
show variations of about three per cent 
when the harmonic amounts to as much 
as fifty per cent of the fundamental.’ 

THE STANLEY DIFFERENTIAL MOTOR 

METER. 

A new induction meter, known as the 
‘‘differential motor meter’’ invented by 
William Stanley, operates on an entire- 
ly different principle from the ordinary 
rotating-field induction meter. For a 
complete account the reader is referred 
to an illustrated article entitled “ A New 
Induction Watt-Hour Meter,” by G. 
Faccioli, in the Electrical World, June 
16, 1906, page 1266. It may be stated 
here, however, that the meter consists 
of two similar disks on the same vertical 
shaft, each disk being driven by the re- 
action of the eddy currents in it upon 
the fluxes which the eddy currents them- 
selves set up in the gap of an iron 


“wing’’ inclosing the coil. 
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wound in opposite directions. On non- 
inductive load, with the fluxes due to all 
four windings in phase, the total flux 
of the upper motor element is a + b, 
whereas the total flux of the lower mo- 
tor element, owing to the opposed mag- 
netomotive forces, is a — b. It follows 
that the torque of the upper motor ele- 
ment will be (a+b)?, and that the 
torque of the lower motor element will 
be (a — b)?;s0 that the resultant torque 


of the two disks fixed on the common 


shaft will be proportional to (a+-b)*— 
(a — b)? = 4ab. That is, the resultant 
torque will be proportional to ab; the 
electromotive force times the current, or 
the power. 

In the article referred to it is also 
demonstrated that the torque is propor- 
tional to true watts for operation of the 
meter on inductive load. 

The complete meter shown in the il- 
lustration is accurately adjusted to 
read correctly for all power-factors and 
very wide varidtions of voltage and 
frequency. It is important to note that 
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FIG. 13.—CHARACTERISTIC OF COLUMBIA INDUCTION METER. 


Fig. 15 is a view of a model of the 
driving mechanism of this meter. In 
Fig. 18 is given a view of the actual 
meter, in which the torque is produced, 
not by phase-displaced fields, but by 
eddies in the disk, reacting dynamical- 
ly upon the fluxes they themselves (the 
eddies) produce in the disk; and this 
torque is therefore proportional to the 
square of the eddies. 

Each motor element has a single coil 
and gap, excited by a shunt and a series 
winding. Call the shunt and series 
windings of the upper motor A and B, 
respectively, and the same windings for 
the lower motor element A’ and B’, re- 
spectively. A and A’, which are iden- 
tical (generating a flux equal to a), are 
wound in the same direction and consti- 
tute the shunt winding of the meter; 
whereas B and B’, also identical (each 
generating a flux equal to b), constitute 
the series winding of the meter but are 


this meter does not rely on any of the 
phase-differing principles of Ferraris 
or Tesla. The writer is indebted to 
William Stanley for the photographs 
from which the views of this meter are 
reproduced. 

COMMUTATOR METERS ON ALTERNATING- 

CURRENT CIRCUITS. 

Meters of the commutator type may 
be used on alternating-current as well 
as direct-current services, since the field 
coils are in series with the load current 
and the armature is energized propor- 
tionately to the electromotive force of 
the mains, so that the torque exerted on 
the armature is at any instant propor- 
tional to the product of the instantane- 
ous values of the current and electro- 
motive force. 

As deseribed at greater length below, 
commutator meters have been employed 
on alternating-current circuits, with or 
without “‘lagging’’ them to establish the 
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appropriate phase relation between the 
series field and the armature; but even 
with such lagging, in the opinion of 
most meter experts, these meters can not 
compete with the induction meter. How- 
ever, although central-station companies 
purchase induction meters as a rule, and 
not commutator meters, for use on their 
alternating-current circuits, some com- 
panies that have changed over from di- 
rect current to alternating current and 
that possess a stock of commutator me- 
ters, continue to utilize them by install- 
ing them on the new service. 
Requirements for Commercial Opera- 
tion —The effectiveness and accuracy of 
commutator meters when installed on 
alternating-current circuits is increased 
by attention to certain details of main- 
tenance on these meters. Thus, the ten- 
sion of the brushes should not be altered, 
after having once been adjusted under 
the particular conditions of installation 
of the meter with respect to vibration 
of the building, communicated to the 
meter support, and that due to the 
alternating current, so that the vibra- 
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FIG. 14.—JEWEL SUPPORT AND DISK-LIFT- 
ING DEVICE. 
tion will not cause the brushes to leave 
the commutator (which would cause 
burning and roughening of the latter). 
Moreover, the commutator should not be 
cleaned but allowed to tarnish naturally. 
(Artificial tarnishing of the commuta- 
tors, with a view to ‘‘aging’’ them 
quickly, has been tried, but without fa- 
vorable results as far as the author is 
aware.) The commutator should not be 
touched, except in case it is actually 
burned or roughened; which means that 
when once the brushes have been adjust- 
ed properly for the local conditions of 
vibration, neither the commutator nor 
the brushes should be tinkered at any 
time during the service of the meter 0 
at any testing or recalibration. This 
point is a most important one in the 
practical use of commutator meters. and 
assists greatly in permitting them to be 
used successfully on alternating-current 
circuits. Tests show that after the tar- 
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nishing of the commutator has attained 
& constant condition the meter will reg- 
ister 98 per cent of the load on light- 
load tests.and 100 per cent on full load, 
without change, for long periods. 

Owing to the natural aging of the 
commutator by tarnishing, which causes 
a slightly increased resistance between 
commutator and brushes, a more power- 
ful shunt-field coil is required for com- 
mutator meters employed on alternating- 
current circuits, in order to start the 
meter on light load. 

The above-described features of oper- 


ation mean an approach to the possibil- 
ity of making the commutator meter 


used on alternating-current circuits a 
‘‘sealed meter,” which need not, and 
eannot, be tinkered with or ‘‘adjust- 
ed’’ by over-zealous meter men making 
house-to-house inspection trips. 

The effect of vibration of the rotating 
system by the alternating current trav- 


FIG. 15.—MODEL OF DRIVING MECHANISM 
OF STANLEY DIFFERENTIAL METER. 


ersing the meter is regarded as being 
as detrimental in commutator meters as 
in induction meters; for, although the 
“‘pound’’ due to the alternating current 
is of less force in the commutator meter 
than in the induction meter, the inertia 
of the rotating system is greater. 
Lagging of Commutator Meters.—The 
losses due to the essential inductance of 
the armature of commercial commutator 
meters is in fact slight, and these meters 
would be used on alternating circuits to 
a greater extent than they are, were it 


not for their greater first cost, and the 


greater cost of inspection and mainte- 
nance by reason of the commutator and 
brushes, which are essential parts. At 
the present time, as far as the writer is 
aware, only one make of commutator 
meter—the Duncan—is deliberately put 
out as an alternating-current meter. 
The ‘‘lagging’’ of these meters for 


use on alternating-current service is 
necessary when such meters are to be 
used on loads of low power-factor. This 
lagging is performed by shunting the 
series field by a non-inductive resistance, 
and the method was originated by J. C. 
Boyd, professor at Ohio State Univer- 
sity. It is described briefly on pages 78- 
80 of the Proceedings of the Electrical 
Society of Cornell University for 1895- 
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FIG. 16.—CONNECTIONS FOR LAGGING 
METER. 


96, published by Andrus & Church, 
Ithaca, N. Y., 1896. It is also men- 
tioned on page 73 of ‘‘The Principles of 
the Transformer,’’ by Frederick Bedell, 
in the chapter on testing. The method 


is described in a book entitled ‘‘General - 


Data on Thomson Recording Wattme- 
ters,’’ issued by the General Electric 
Company, August, 1903, as follows: ‘‘In 
using commutator meters on alternat- 
ing-current circuits having inductive 
load, lagged meters should be used if the 
power-factor is liable to be lower than 
0.7, but for higher power-factors .the 
lagging is not necessary. These lagged 
meters are standard in every respect, 
with the exception of a non-inductive re- 
sistance or “lagging strip’’ connected in 
multiple with the field coils, thus lag- 
ging the field current till it is in phase 
with the armature current at non-induc- 
tive load. This compensation is inde- 
pendent of frequency or “load varia- 
tions” (that is, presumably, indepen- 
dent of ordinary variations from the 
normal frequency). 
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FIG. 17.—VECTOR DIAGRAM. 


The necessity of lagging may be ex- 
plained as follows. In a commutator 
meter the potential circuit consists of a 
rotating armature in series with a non- 
inductive resistance. The former is 
slightly inductive. Therefore the cur- 
rent in the potential circuit lags slightly 
behind the impressed electromotive force, 
and the indications of the meter, cali- 
brated on direct current and used on 


` 
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alternating current, are slightly in 
error. This error becomes greater when 
the load circuit has a low power-factor. 

The most practical way to counteract 
this effect is to lag the current in the 
series field of the meter behind the load 
current by an amount equal to the lag 
of the potential circuit, so that the cur- 
rent in the series-field and potential cir- 
cuits will be in phase when the power- 
factor of the load circuit is unity. The 
method is carried out as follows. In 
the circuit and vector diagrams Figs. 16 
and 17 let J, represent the current in 
the series field f, and 7, the current 
which flows through the non-inductive 
shunt S, connected across the series field ; 
I, being of course in phase with Z,, the 


FIG. 18.—INTERIOR OF STANLEY DIFFER- 
ENTIAL METER. 


electromotive force at the terminals of 
the series field. This electromotive force 
#, is made up of two components: E, 
the electromotive force due to the in- 
ductance of the series field, and E,, the 
electromotive force due to its resistance. 
E, is at right angles to the current in 
the series field, and E, is in phase with 
it. The resultant electromotive force 
E., and therefore the current I, through 
the non-inductive lagging strip, is neces- 
sarily advanced in phase relatively to 
the current in the series field, since the 
two currents J, and J, are components 
of the load current J. 

Since the current in the series field 
lags behind the current in the non-in- 
ductive strip, it must lag behind the 
load current, which is made up of the 
two components, the current in the 
series field and that in the strip. The 
amount of phase displacement is de- 
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termined by the current J, flowing 
through the strip and the relation be- 
tween the resistance and inductance of 
the series field. The phase of the cur- 
rent in the series field can, therefore, be 
varied in relation to that in the main 
circuit within wide limits. When. mo 
non-inductive strip is employed, the 
current in the series field must be in 
phase with that of the line; and, on the 
other hand, if it be imagined that a 
strip is connected which carries so much 
of the main current that the current 
through the series field is negligible by 
comparison, the current flowing through 
it would then lag by an amount deter- 


mined simply by its own resistance and 
reactance. 


a 
Electricity on the ‘‘Sunset Limited.’’ 
The electrical equipment of the ‘‘Sun- 
set Limited’’ train, which the Southern 
Pacific Railway Company is now run- 
ning semi-weekly between San Fran- 
eiaco, Los Angeles and New Orleans, is 
one of the most important features of 
the new train de luxe. Electric lights, 
fans, telephones, appliances for barbers 
and hair-dressers, as well as electrical- 
ly operated block signals contribute 
greatly to the comfort and safety of 


travel on this train, which brings New 


Orleans one day nearer to the Coast. 
Thousands of dollars have been expend- 
ed by the railroad company in an effort 
to make the ‘‘Sunset Limited’’ a peer- 
less conveyance for the discriminating 
transcontinental traveler. The all-steel 
Pullman cars which compose the train 
have been especially constructed for this 
new service, and all elaborations have 
been made with the idea of insuring the 
comfort of the patrons. 


—eoe 


Reconstruction of the Rockford Central 
Station Completed. 


In the ELECTRICAL REVIEW AND WEST- 
ERN ELECTRICIAN of April 22, of this 
year, appeared an illustrated article 
describing the many interesting fea- 
tures connected with the reconstruc- 
tion of the central station at Rockford, 
Ill. This work, which has been going 
on for almost two years without inter- 
rupting the service from the plant, is 
now completed, as is attested by the 
two accompanying illustrations from 
photographs recently taken in the main 
generating room. 

Most of the space in the old plant 
was taken up by sixteen small gener- 
ators, belt-driven from two long line 


shafts that were run by seven water 
wheels and two tandem-compound en- 
gines. It was a decided change from 
this archaic equipment to the strictly 
modern station shown herewith.. The 
Rockford Electrice Company deserves 
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watts capacity. An important feature 
of the equipment is the provision of 
l eight motor-generator sets for facili- 
tating the.Asterchange of current be- 
tween the five classes of electric serv- 
ice supplied. These services ‘are sixty- 

. t 
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NORTH END OF MAIN GENERATING ROOM, ROCKFORD ELECTRIC COMPANY'S STATION. 


great credit for bringing about so 
marked a transition in so short a time 
and so successfully. 

The general layout of the new sta- 
tion was shown on page 785 of the 


cycle three-phase for general light and 
power purposes, twenty-five-cycle 
three-phase for operating interurban- 
railway substations, 600-volt direct cur- 
rent for local street railway, 230-115- 


SOUTH END OF MAIN GENERATING ROOM. 


article referred to. The rated gener- 
ating capacity of the station is 11,650 
kilowatts, which is extraordinary for a 
city of 46,000 population. There are 
three main generating units, one of 
9,000 kilowatts and two of 2,500 kilo- 


volt direct current for light and power 
in the center of the city, 6.6-ampere 
constant direct current for arc street 
lighting. The station also supplies ex- 


haust-steam heating over a considers- 
ble area. 
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Peat as Fuel. 

The weaving factory of Hamilton 
Robb, in Portadown, Ireland. is being 
driven by gas produced by a working 
peat plant. It is claimed that the 
plant, which has a capacity of 400 
horsepower, is unique in the extent of 
its operations. 

Simplicity is one of the characteris- 
tics of the plant. The peat blocks are 
placed within a feeding hopper, and 
from this they pass into a generator, 
where gasification of the fuel takes 
place by means of partial combustion. 
Crude gas is formed and by means of 
an exhauster fan the gas is drawn off, 
cooled and purified, all tarry products 
being removed, and the clean gas 
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makers of the plant state that it can 
be worked successfully when using 
peat blocks containing 45 per cent of 
moisture, although it does not pay so 
well to use peat in that wet condition. 

A series of exhaustive tests of the 
plant by an engineer has shown that 
by this system power is obtained at 
a fuel cost of 0.12 cent per horsepower- 
hour. The patent tar-extractor fan, 
which is-a feature of the installation, 
recovers about five per cent in weight 
of tar as compared with the total 
weight of peat consumed, and this by- 
product finds a ready market, espe- 
cially in connection with the produc- 
tion of vegetable oils. As the respec- 
tive market values of the peat and the 
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OUTDOOR TRANSFORMERS AND 
SWITCHING STATIONS.—I. 


BY STEPHEN Q. HAYES. 


OUTDOOR LIGHTNING ARRESTERS. 

In addition to the transformers and 
the circuit-breaking devices just de- 
scribed, lightning protective apparatus 
has also been developed for such out- 
door service. Fig. 9 shows a recent 
design of electrolytic arrester for use 
outdoors on a 13,000-volt ungrounded 
neutral circuit. This 13,000-volt ar- 
rester, as well as the 44,000 and 110,- 
000-volt arresters mentioned later, are 
provided with horn-gap devices usu- 
ally mounted on pipe framework and 


FIG. 9.—13,000-VOLT OUTDOOR ARRESTERS. 


passed into a gasholder. From the 
holder the gas is supplied to the gas 
engines used for developing the power 
required to drive the 500 looms in the 
factory. | 

The peat is cut from the bog lands 
on the shores of Lough Foyle, a short 
distance off, and dried in the open air 
by the usual methods. In this way 
the peat, which in its original state 
contains from 85 to 90 per cent of wa- 
ter, can be dried so as to contain only 
from 25 to 35 per cent of moisture. 

During the past exceptionally warm 


summer, however, the peat was dried 


in the open air until it contained as 
little as 19 per cent of moisture. The 


tar are about in the proportion of one 
to six this means an equivalent return 
for the by-product of thirty per cent 
of the fuel cost. The peat plant now 
in use in the weaving factory replaced 
an anthracite gas plant. 


Winnipeg Lighting Rates Reduced. 

The city of Winnipeg, Canada, has 
definitely fixed the price of light and 
power in the municipal plant at three 
cents per kilowatt-hour and the pri- 
vate company has declared it will 
meet the cut. This is a reduction from 
the price which prevailed before the 
civic plant began business of sixty per 
cent. 


FIG. 10.—44,000-VOLT OUTDOOR ARRESTERS. 


arranged so that the length of gap can 


easily be adjusted while the arrester 
is in service. As it is necessary to 
charge this type of arrester periodic- 
ally, for the purpose of maintaining 
the film of oxide on the aluminum 
plate, the horn gaps can readily be 
placed in such a position that the line 
current will are across the gap and 
charge the cells. In a second position 
the gaps are so set as'to only discharge 
at a predetermined point slightly above 
the operating voltage, while in the 
third position the gap is so large as to 
prevent the possibility of arcing across 
and in this manner the gaps act as dis- 
connecting switches when it is neces- 
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sary to inspect the tanks containing the 
electrolytic cells. 

Fig. 10 shows the 44,000-volt, out- 
door arrester of this same design, in- 
stalled outside of one of the substa- 
tions of the Southern Power Company. 
The arrester itself, in addition to the 
horn gaps previously mentioned, con- 
sists essentially of a series of nested 
aluminum cup-shaped trays suitably 
supported and arranged in steel tanks. 
These trays contain a liquid electrolyte 
which forms insulating films on their 
surfaces; the films prevent passage of 
current at normal voltages, but break 
down at abnormal voltages, thus form- 
ing a free path for these abnormal volt- 
ages or static discharges. On the ces- 
sation of the abnormal stress the film 
regains its original resistance, shutting 
off the current. The aluminum trays 
filled with electrolyte are completely 
immersed in transformer oil contained 
in steel tanks, which oil provides for 
insulation and cooling and prevents the 
evaporation of the electrolyte. The 
volume of oil, which nearly fills the 
tanks, is great enough to absorb the 


FIG. 12.—110,000-VOLT OUTDOOR ARREST- 
ERS. 


heat due to a continuous discharge for 
long periods. 

Fig. 12 shows the electrolytic light- 
ning arrester installed in the 110,000- 
volt circuits of the Hydro Electric 
Power Commission of Ontario, near the 
step-up transformer station at Niagara 
Falls. In this installation a steel 
framework was used for supporting the 
horn gaps, fuses and similar devices. 
It may be noted that each three-phase 
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arrester previously illustrated com- 
prises four tanks, three of these tanks 
being connected in star between the 
outside wires of the three-phase cir- 
cuits and the remaining tank being 
connected from the neutral point of 
this star to ground. 


FIG. 11.—33,000-VOLT INSTALLATION OF 
TRANSFORMERS. 


= Where a somewhat cheaper form of 
lightning arrester is required for ex- 
tremely high voltage and outdoor serv- 
ice, it is possible to adopt the arrange- 
ment shown in Fig. 13, which illus- 
trates one type of three-phase light- 


ning arrester used on the 110,000-volt 
system of the Southern Power Com- 
pany. With this type of arrester, in- 
stead of providing aluminum cells 
placed in steel tanks in series with the 
horn gaps, resistances are located in 
the circuits between the line horn gaps 
and ground, these resistances being 
built up in the form of large columns 
having a large cross section and great 
heat-absorbing capacities, two columns 
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in series being used between line and 
ground in each phase. The columns 
in question are made of a special mix- 
ture of concrete and red oxide of iron, 
and each column is divided up into a 
number of sections by expanded metal 
imbedded in the concrete. The edges 
of this expanded metal are riveted to 
sheet-metal eaves which prevent water 
running down the sides of the concrete 
and thereby obviate the variation in re- 
sistance due to the concrete becoming 
water-soaked. All metal that is liable 
to rust is galvanized. These sheet- 
metal eaves have terminals for shunt 
horn gaps and the operation of these 
arresters is on the same principle as 
other shunted-gap arresters. A light 
discharge passes over the series gap 
and through the resistances, heavier 
discharges pass over one or more of 
the shunt gaps and direct strokes will 
probably pass over all of the shunted 
gaps. The arrester, after once having 
been adjusted, requires no attention or 
care whatsoever, and is designed to be 
of such rugged construction as to make 
it almost impossible for it to be seri- 
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FIG. 13.—CONCRETE-COLUMN ARRESTERBS. 


ously damaged by any discharge which 
would pass through it. An additions! 
feature of the resistance column is ths! 
it has a high resistance for low voltage 
and low resistance for high voltage, 
giving in fact a partial eafety-valve ef. 
fect within the resistance itself. 
ACTUAL OUTDOOR INSTALLATIONS. 
As an example of an actual installs- 
tion of small capacity transformers 0n 
a 33,000-volt circuit, Fig. 11 shows 4 


maaua. 
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installation where the transformers, 
choke coils and similar appliances were 
mounted on a barge and used for sup- 
plying current to motors on dredges. 
Fig. 14 shows an installation of 44,- 


FIG. 14.—-44,000-VOLT INSTALLATION OF OIL BREAKERS. 


000-volt, hand-operated, outdoor-type, 
oil circuit-breakers for sectionalizing a 
portion of the transmission lines of the 
Southern Power Company. As may be 
noted, the disconnecting switches and 
wiring are placed 
on the frame work 
above the oil cir- 
cuit-breakers, which 
are mounted on a 
brick foundation. A 
small wooden plat- 
form mounted on in- 
sulators is provided 
for the inspection of 
the breakers. 

Fig. 15 shows an in- 
stallation of 66,000- 
volt, oil-immersed 
current transform- 
ers, disconnecting 
switches and similar 
appliances outside of 
the stations of the 
Niagara, Lockport & 
Ontario Power Com- 
pany’s system. 

Fig. 16 shows an 
installation of seven 88,000-volt, out- 
door-type, oil circuit-breakers at the 
Salisbury Switching Station of the 
Southern Power Company. In this 
station the oil circuit-breakers are 
placed on concrete foundations un- 
der the steel strain terminal tow- 
ers to which the lines are brought 
and which carries the disconnecting 


switches and the outdoor local busbars. 
In installing these breakers great care 
is taken and all joints are painted with 
a heavy gum to safeguard against the 
entrance of moisture, and the breakers 


are painted regularly like any steel 
work exposed to the weather. Samples 
of oil are taken from the bottom and 
the top of the circuit-breaker tanks at 
regular intervals and any evidence of 


FIG. 16.—100,000-VOLT INSTALLATION OF OIL BREAKERS. 


an excessive amount of carbon in the 


oil means the immediate change of the 


oil. 
SUMMARY. 

The foregoing illustrations and de- 
scriptions of outdoor apparatus indi- 
cate in a general manner the tendency 
of design for such installations and in 
summing up it should be stated that the 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 1337 


advantage of outdoor apparatus such 
as described lies in the cheapening of 
the installation, due to saving in build- 
ing, and through the reduction in life 
and fire hazard, owing to the fact that 
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FIG. 15.—66,000-VOLT SERIES TRANSFORMERS INSTALLED. 


in an outdoor installation the apparatus 
can be well scattered without materi- 
ally increasing the expense of the in- 
stallation. 

The disadvantages are absence of 
protection from the 
weather when in- 
specting, overhaul- 
ing or making re- 
pairs and the dan- 
ger of trespassers to 
themselves and to 
the apparatus. Need- 
less to say, the out- 
door apparatus is 
somewhat more ex- 
pensive than the cor- 
responding indoor 
apparatus, but the 
difference in cost 
will be usually far 
more than offset by 
the saving in build- 
ing. 

In consider- 
ing whether an out- 
door installation is 
justified or not, all 
these points have to be given due con- 
sideration. 


1 a aa 


An electromagnet described in a re- 
cent number of the Scientific American 
is designed for extracting particles of 
iron from the eye and is also turned to 
use in taking out iron and steel splin- 
ters from wounds. 
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New Plant for Battle Creek. 

A new electric power plant costing 
$250,000 is to be constructed in Battle 
Creek, Mich., by the Commonwealth 
Power Company and work will begin 
at once. The plant will be a terminal 
of a long high-tension line, running 
from the Au Sable river to this city, 
a distance of 250 miles. 

The construction of the plant is to 
be of pressed brick and cement, much 
like the plants recently erected about 
the state by the Commonwealth Com- 
pany. The Battle Creek plant will 
supply feed wires to Kalamazoo, Jack- 
son, Lansing, Sturgis and Ceresco. As 
is generally known in Michigan, the 
Au Sable supplies feed wires for many 
cities, but a portion of the time, when 
the dam is frozen, the Au Sable plant 
is sorely handicapped. The new Bat- 
tle Creek plant will act as a standby 
plant. A right of way has already 
been surveyed to the new power plant, 
following the stream of the Battle 
Creek and cutting across the city’s 
property at Verona, while franchises 
for the entire route from Au Sable 
have been obtained. 

) _————_so-o_ 

Another Municipal Lighting-Plant 

Failure. 

After making an inventory of the 
municipal electric lighting plant at 
Romeo, Mich., the Eastern Michigan 
Edison Company has submitted a prop- 
osition to purchase the same. The 
plant has never paid operating ex- 
penses since being installed, twelve 


years ago, and there is a bonded debt . 
against the plant of $15,000. In view 


of the fact that another engine will 
soon have to be purchased, which 


means another bond issue, the people- 


generally seem to favor the sale of the 
plant, for which the Edison company 
will pay $18,000. The company asks 
for a thirty-year franchise to light the 
streets and quote a price of $18 per 
year for each 60-candlepower tungsten 
lamp, and $24 for each 100-candlepow- 
er lamp. Ali-night service would be 
given and day service as well, while 
now the arc lights are discontinued at 
midnight and there is no electricity 
generated during the day. 

—_—__»--»—____ 

Exports of Oopper. 

Exports of copper for the week end- 
ed December 14 were 6,603 tons. The 
amount since December 1, 15,244 tons, 
as compared with 14,139 tons for the 
same period last year. 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


Installing a High-Power Switchboard 
in a Limited Space. 

The accompanying photograph illus- 
trates a switchboard installation con- 
trolling about 2,000 horsepower in in- 
duction motors driving the machinery 
in a large grain elevator at Boston, 
Mass., the equipment being located in 
a highly restricted area between the 
outer wall of the elevator building and 


working section of the first floor, with a 


stairway and elevator well adjoining 


one corner. The possibilities in this 
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are controlled from this point, includ- 
ing a number driving elevated wharf 
conveyors many hundred feet distant 
from the switchboard. The compact- 
ness of the installation is all the more 
apparent from the fact that every mo- 
tor in the entire plant is started from 
the panels shown in the illustration, 
special busbars being provided to ena- 
ble the operator to throw reduced vol- 
tages upon the motors when bringing 
them up to speed. At the motors them- 
selves the only equipment installed is a 


A COMPACT SWITCHBOARD ARRANGEMENT. 


case were limited by the necessity of 


keeping the elevator building free for 


the handling of grain between cars, 
bucket elevators, platforms, bins and 
other divisions of the structure, and the 


.presence of a public street on the out- 


side wall made the establishment of the 
controlling switchboard unusually dif- 
ficult. The problem was solved by ar- 
ranging the board in a double row of 
panels facing a common central aisle, 
the whole being contained in a concrete 
and steel chamber about 34 feet long 
by 14 feet in width. About 50 motors 


system of push-button signalling and 
emergency stopping switches, the an- 
nunciators of which are located in the 


. fireproof switchboard room together 


with various telephone, signaling and 
lighting apparatus. 
———— an 
Lectures on Illumination and Pho- 
tometry. 

At University College, London, Eng. 
a course of eight lectures on illumination 
and photometry will be begun on Janu- 
ary 10, 1912. Prof. W. C. Clinton wil 
mive the lectures. 


wa. 
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New York Edison Educational Display 
in Ohristmas Decoration. 

In response to public feeling, dealers 
in electric light fixtures have ar- 
ranged the now well known ‘‘Christmas 
sets,’’ consisting of small fancy colored 


troducing these outfits to the public. 
Since practice is always better than 
preaching, the company has hit upon 
the scheme of placing large Christmas 
trees, beautifully decorated, in the win- 
dows of all of the five branch offices 
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menace, if a delight to the eye. These 
Christmas windows of the New York 
Edison Company have proved very 
popular with the New York public, and 
the decorations have attracted the at- 
tention of people from every section of 


SEVERAL VIEWS OF THE SPECIAL CHRISTMAS DISPLAY BY THE NEW YORK EDISON COMPANY. 


bulbs designed especially for this holi- 
day usage. Since these came upon the 
market,the New York Edison Company, 
in the interests of a ‘‘safe and sane” 
Christmas has tried many ways of in- 


where show-rooms are maintained. The 
object of this is to show that the same 
lovely effects can now be reached with- 
out that element of danger which ren- 
dered the old-fashioned tree a thing of 


the city and country. The illustrations 
reproduced herewith give some idea of 
the alluring display made for this hol- 
iday season by the New York Edison 
Company. | 
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SOME OBSERVATIONS ON TELE. 
PHONE AND TELEGRAPH PRAC- 


TICE IN ENGLAND, MAY AND 
JUNE, 1911. 


BY ANGUS S. HIBBARD. 


_ The short time usually allotted to the 
American tourist for visiting London 
and its vicinity is generally so fully 
occupied in seeing the many historical 
and interesting sights which must not 
be missed that the time remaining for 
business consideration is much restrict- 
ed. This, at least, has been my experi- 
ence on two previous trips, and I am 
now realizing how much more valuable 
to me has been my recent visit, which 
gave opportunity, in a stay of about six 
weeks in London, to look more care- 
fully into telephone and telegraph mat- 
ters which have interested me so much. 
As regards the telephone, I am im- 
pressed with the change in the attitude 
of the public which has taken place 
during recent years, and which is still 
going on. About ten years ago it seemed 
to me to be a frequent practice for one 
telephone user to call another, with 
more or less difficulty, and ask, ‘‘ Are 
you there?’ Being assured by the 
other that he was ‘‘there,’’ the caller 
would say, ‘‘I’ll be right over, I want 
to speak to you.’’ Four years ago I 
noted, in connection with a marked 
growth and improvement in the serv- 
ice, a growing disposition to go ahead 
and do the talking by telephone after 
the caller had found that the person 
desired was finally ‘‘there.’’ This year 
I find conditions still further changed, 
the service being much extended and 
improved. The ‘‘Are you there?” ex- 
pression, in its old sense, has largely 
disappeared, and, fortunately, has not 
been replaced by the useless ‘‘Hello!”’ 
Modern relay switchboards, now gen- 
erally used in the large exchanges, give 
a more rapid and dependable service, 
which suffers principally because it is 
furnished by two separate authorities, 
the Postoffice and the National Tele- 
phone Company, & divided responsibil- 
ity which, even with the best inten- 
tions, cannot give the best results. 


C| Telephony Telesraphyy Wireless 


This division of interest, one branch 
of which is so soon expiring, has evi- 
dently retarded the growth of the busi- 
ness, and to a considerable extent has 
kept back the necessary provision of 
facilities required to handle it to the 
best advantage. There are many evi- 
dences that the public, meanwhile, is 
acquiring the telephone habit, and fol- 
lowing the consolidation of the service 
into one organization under the post- 
office, an unprecedented growth will, I 
believe, take place. The policy an- 
nounced by Mr. Samuel, Postmaster 
General, that the department proposes 
to proceed with the telephone as a 
great commercial enterprise on broad 
and comprehensive lines, gives assur- 
ance that under. his direction this de- 
velopment will be speedily taken in 
hand. London, therefore, presents to- 
day probably the largest and most in- 
teresting problem in telephone engi- 
neering. It will be a great work to 
prepare the plans and specifications for 
a twenty-year growth, to fix exchange 
boundaries, plan for main subway and 
distribution work, and prepare ex- 
change equipment and cable and wire 
facility plans adequate for each situa- 
tion. Other cities in Great Britain pre- 
sent the same problems, now made the 
more interesting from the fact that all 
the wire facilities for the postoffice, 


_ both telephone and telegraph, may be 


planned for and co-ordinated into one 


- comprehensive system with marked ad- 


vantages to both branches of the serv- 
ice. Members of the staff may be con- 
gratulated upon their opportunity to 


participate in this interesting work. 


While in some minor points the cen- 
tral-exchange equipments are not ex- 
actly of the kind now used in America 
in like situations, the installations are 
very similar, and from cable heads 
through distributing boards and relay 
racks to final A and B boards, the large 
offices àre practically similar to those 
in the States. The good discipline and 
attention of telephonists while on duty 
was apparent in every office I visited, 
and my observations indicated that 
their courtesy was unfailing. 

My special task was to look into the 
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workings of the telephone and the tele- 
graph where the two systems were used 
together to transmit or receive tele- 
grams, and I found in the routine and 
manner of working much that was in- 
teresting and instructive. 

One feature which has so worked 
itself into every-day practice as to be- 
come involuntary, is the use of analogy 
in making certain the spelling of words 
where spelling is necessary. In up- 
wards of fifty offices visited I found 
telegrams being transmitted and differ- 
ent words or phrases treated in this 
manner so easily and so surely that 
there seemed to be no possible doubt 
at either end of the line as to the cor. 
rectness of the message, and in the 
many tests and observations made! did 
not note a single error in address, mes- 
sage or signature. The method of anal- 
ogy is not new, but in America it seems 
to be resorted to as the last way of 
making sure of some one letter when 
other means have failed, whereas Eng- 
lish practice trips it off at once for all 
the letters of any difficult word, and 
does it quickly and accurately. When 
I first heard my test message being sent 
by a clerk in a London branch pott- 
office located in a greengrocer’s shop, I 
did not know whether I was listening 
to a compendium of proper names or aD 
order for red herring, but in a moment, 
realizing what was going on, the let 
ters were made absolutely certain, and 
very soon “ʻA for Alfred,” “C for 
Charley,” “E for Edward,” ete., 8p- 
peared as instant and involuntary pic- 
tures of the letters designated. I hed 
many evidences that the telephone 
users were also employing the same 
means of making sure in telephone con- 
versations of all kinds. Indeed, on one 
occasion a clerk in a district messenger 
office selling me some theater tickets, 
across the counter said, ‘‘There you 
are, sir, row G., G. for George, 8 and 9, 
thank you, sir,’’ and I was perfectly 
sure of row G. because he said ‘‘G. for 
George.” This extended reference to 
analogy may seem a bit trivial at first, 
but observations of its practice 00D- 
vinced me that in England it has grown 
into a quick and accurate means of 
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making sure of just what is being said 
or heard over the telephone, and has so 
grown into the service that its use is 
understood and expected by all. 

The postoffice practice, extending 
over a period of several years, has 
shown that telephones are successfully 
used instead of telegraph instruments 
in handling telegrams at branch offices. 
The telephone was very generally pre- 
ferred by the staff employed at nearly 
every office I inspected. At one office 
where I was told the sounder was pre- 
ferred, the preference disappeared 
when the postmaster was informed that 
the salary was the same, when he said, 
‘‘Oh! of course, in that case I prefer 
the telephone.’’ A number of tests 
showed the telephone to be quicker 
than sounder work, while it did not 
require the special skill of a Morse 
operator, and the assurance of correct- 
ness by repeating back the message was 
much appreciated and commented 
upon. Its greater use for short-dis- 
tance telegrams seemed to be desired in 
all the districts I visited. The tele- 
graph workings in the large offices in- 
terested me very much, especially re- 
sults from the Wheatstone, Creed, and 
Baudot systems. 

The telegram concentrators were 
most interesting, and their application, 
as I saw them, excellently worked out. 
The greatest delay in handling tele- 
grams is no doubt caused by the pre- 
vailing use of code addresses, making 
reference to books of code words nec- 
essary before telegrams can be deliv- 
ered. This delay under the present sys- 
tem seems unavoidable, but it must cost 
fully as much as the sum received an- 
nually for the registration, and in- 
volves the greatest delay experienced 
in any part of the telegraph system. I 
am sure I should prefer the American 
plan of free addresses, especially when 
telephone addresses are used, making 
immediate delivery by telephone pos- 
sible. The number of telegrams be- 
tween two points in London, while de- 
creasing on account of the more fre- 
quent use of the telephone, still seems 
very great. Telegrams costing a shill- 
ing or more, which could be telephoned 
direct for twopence, are still in evi- 
dence. The adoption of a telephone 
address, recommended by the commit- 
tee investigating telephone deliveries, 
will do much to speed up a consider- 
able proportion of the London service. 

Each day of my visit presented op- 
portunity to investigate matters which 
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were interesting and instructive, and I 
shall watch with renewed interest the 
important developments of the service 
which are anticipated in the near fu- 
ture. 

I wish to express to Mr. Samuel, 
Postmaster General, and to his staff 
and the officers of the National Com- 
pany, my sincere thanks for their cor- 
dial reception and the facilities afford- 
ed for the inspection and study of the 
problems in hand. For myself and as- 
sociates I may say that we appreciate 
the opportunities we have had in the 
past of meeting in America represent- 
atives of our craft from England, and 


hope there may continue to be frequent | 


visits and renewals of the acquaint- 
ances and friendships so pleasantly 
made. 
—__—_o+o : 
Professor Bell’s Telephone Prophecies 
of Thirty-Three Years Ago. 

In March, 1878, while endeavoring to 
secure capital for developing the tele- 
phone in England, Alexander Graham 
Bell, the inventor of the telephone, de- 


livered the address published below on 


the future of the telephone. At that 
time there were no telephone exchanges, 
and this prospectus was probably the 
first suggestion of such development 
and of the various uses of the invention 
that was soon to become the great nec- 
essity of the social and commercial life 
of the civilized world. 

At Kensington, England, on March 
25, 1878, Professor Bell presented the 
following description of the telephone 
and its probable uses: 


To the Capitalists of the Electric Telephone 
Company: 


It has been suggested that at this, our 


first meeting, I should lay before you a few 
ideas concerning the future of the electric 
telephone, together with any suggestions that 
occur to me in regard to the best mode of 
introducing the instrument to the public. 
The telephone may be briefly described as 
an electrical contrivance for reproducing in 
distant places the tones and articulations of 
a speaker’s voice, so that conversation can 
be carried on by word of mouth, between 
persons in different rooms, in different 


- streets, or in different towns. 


The great advantage it possesses over 
every other form of electrical apparatus con- 
sists in the fact that it requires no skill to 
operate the instrument. All other telegraphic 
machines produce signals which require to 
be translated by experts, and such instru- 
ments are therefore extremely limited in 
their application, but the telephone actually 
speaks, and for this reason it can be util- 
ized for nearly every purpose for which 
speech is employed. 

The chief obstacle to the universal use of 
electricity as a means of communication be- 
tween distant points has been the skill re- 
quired to operate telegraphic instruments. 
The invention of automatic printing, tele- 
graphic dial instruments, etc., has materially 
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has introduced a new element of difficulty 
in the shape of increased expense. Sim- 
plicity of operation has been obtained by 
complication of the parts of the machine— 
so that such instruments are much more ex- 
pensive than those usually employed by 
skilled electricians. The simple and inex- 
pensive nature of the telephone, on the other 
hand, renders it possible to connect every 
man’s house, Office, or manufactory with a 
central station, so as to give him the bene- 
fit of direct telephonic communication with 
his neighbors, at a cost not greater than that 
incurred by gas or water. 

At the present time we have a perfect net- 
work of gas pipes and water pipes through- 
out our large cities. We have main pipes 
laid under the streets communicating by 
side pipes, with the various dwellings, en- 
abling the members to draw their supplies 
of gas and water from a common source. 

In a similar manner it is conceivable that 
cables of telephone wires could be laid un- 
derground, or suspended overhead, com- 
municating by branch wires with private 
dwellings, country houses, shops, manufac- 
tories, etc., etc.—uniting them through the 
main cable with a central office where the 
wire could be connected as desired, estab- 
lishing direct communication between any 
two places in the city. Such a plan as this 
though impracticable at the present mo- -/ 
ment, will, I firmly believe, be the outcome 
of the introduction of the telephone to the 
public. Not only so but I believe in the 
future wires will unite the head offices of 
telephone companies in different cities and 
a man in one part of the country may com- 
municate by word of mouth, with another 
in a distant place. 

I am aware that such ideas may appear 
to you Utopian and out of place, for we 
are met together for the purpose of dis- 
cussing, not the future of the telephone, but 
its present. 

Believing, however, as I do that such a 
scheme will be the ultimate result of the 
telephone to the public I will impress upon 
you all the advisability of keeping this end 
in view, that all present arrangements of 
the telephone may be eventually realized 
in this grand system. 

The plan usually presented in regard to 
private telegraphs is to lease such lines to 
private individuals, or to companies at a 
fixed annual rental. This plan should be 
adopted by you, but instead of erecting a 
line directly from the one to another I 
would advise you to bring the wires from 
the two points to the office of the company 
and there connect them together: if this plan 
be followed a large number of wires would 
soon be centered in the telephone office 
where they would be easily accessible for 
testing purposes. In places remote from the 
office of the company, simple testing boxes 
could be erected for the telephone wires of 
that neighborhood, and these testing places 
could at any time be converted into central 
offices when the lessees of the telephone 
wires’desire intercommunication. 

In regard to other present uses for the 
telephone, the instrument can be supplied 
so cheaply as to compete on favorable terms 
with speaking tubes, bells and annunclators, 
as a means of communication between differ. 
ent parts of the house. This seems to be a 
very favorable application of the telephone, 
not only on account of the large number of 
telephones that would be wanted, but be- 
cause it would lead eventually to the plan 
of intercommunication referred to above: I 
would therefore recommend that special ar- 
rangements should be made for the intro- 
duction of the telephone into hotels and pri- 
vate buildings in place of the speaking tubes 
and annunciators, at present employed. 
Telephones sold for this purpose could be 
stamped or numbered in such a way as to 
distinguish them from those employed for 
business purposes, and an agreement could 


reduced the amount of skill required, but be signed by the purchaser that the tele- 
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phones should become forfeited to the com- 
pany if used for other purposes than those 
specified in the agreement. 

It is probable that such a use of the tele- 
phone would speedily become popular, and 
that as the public became accustomed to the 
telephone in their house, they would recog- 
nize the advantages of a system of inter- 
communication. When this time arrives, 
I would advise the company to place tele- 
phones free of charge for a specified period 
in a few of the principal shops so as to 
offer to those householders who work with 
the central office, the additional advantages 
of oral communication with their trades- 
people. The central office system once in- 
augurated in this manner would inevitably 
grow to enormous proportions for these 
shop-keepers would thus be induced to em- 
ploy the telephone and as such connections 
with the central office increased in num- 
ber, so would the advantages to household- 
ers become more apparent, and the number 
of subscribers increased. 

Should this plan ever be adopted, the com- 
pany should employ a man in each central 
office for the purpose of connecting the wires 
as directed. A fixed annual rental could 
be charged for the use of the wires, or a 
toll could be levied. As all connections 
would necessarily be made at the central 
office, it would be easy to note the time dur- 
ing which any wires were connected and 
to make a charge accordingly. Bills could 
be sent in periodically. However small the 
rate of charge might be, the revenue would 
probably be something enormous. 

In conclusion I would say that it seems 
to me that the telephone should immediate- 
ly be brought prominently before the pub- 
lic as a means of communication between 
bankers, merchants, manufacturers, whole- 
sale and retail dealers, dock companies, wa- 
ter companies, police offices, fire stations, 
newspaper offices, hospitals and public build- 
ings, and for use in railway offices and in 
mines. 

Arrangements should also be speedily con- 
cluded for the use of the telephone in the 
Army and Navy and by the Postal Telegraph 
Department. 

Although there is a great field for the 
telephone in the immediate present, I be- 
lieve there is still greater in the future. 

By bearing in mind the great object to 
be ultimately achieved, I believe that the 
Telephone Company can not only secure 
for itself a business of the most remunera- 
tive kind, but also benefit the public in a 
way that has never previously been at- 
tempted. 


—_——_——_@-- oe 


TELEPHONE TRANSMISSION EN- 
GINEERING.’ 


BY FRANK B. JEWETT.’ 


Using the terms in their accepted 
sense, I think that nearly all of us who 
are connected with the operating side 
of the telephone industry are of neces- 
ity transmission engineers. To illus- 
trate this point we have only to re- 
member that in the last analysis, the 
one thing that the telephone company 
sells and the sole license it has for ex- 
istence is the electrical transmission of 
speech over wires. We don’t sell a fine 
grade of signaling, although I will ad- 


1 Extracts from @ paper read before the 
Philadelphia Telephone Society, November 14. 

2 Transmission and protection engineer, 
American Telephone & Telegraph Company. 


= ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


mit there was a time when it really 
looked as though that was our prin- 
cipal production, nor do we sell quick 
and ingenious operating methods, nor 
well thought out commercial plans of 
elaborate systems of accounting. I 
merely wish to impress upon you that 
it is for ability to talk and talk intel- 
ligibly and without undue effort that 
the telephone subscriber is willing to 
pay out his more or less hard-earned 
shekels. Unless we can afford him this 
facility with a reasonable degree of 
regularity we are doomed to lose not 
only our reputation but our license to 
do business. Under such circumstances 
our retrospective satisfaction in, say, 
a wonderful signaling circuit or an im- 
proved operating method, would be 
very much the same as the satisfaction 
of the surgeon who is forced to report 
‘Operation successful, but patient 
died.’’ 

Telephone transmission is, like al- 
most everything else with which we 
have to deal in this world, i. e., the 
better the quality of the thing sought 
the more it will cost us; thus the high- 
er the standard, that is the louder the 
volume supplied to each individual sub- 
scriber, the more in general will we 
have to charge in order to secure a rea- 
sonable interest return on the money 
invested. Consequently, the general 
manager is between the Scylla of a 
transmission standard with fixed 
charges so high that they will act as 
a deterrent on the use of the telephone 
and the Charybdis of transmission so 
poor that nobody will wish to employ 
the service. 

There is no hard and fast rule of 
what constitutes a commercial grade 
of transmission. In fact, what con- 
stitutes a proper standard in one local- 
ity under the conditions existing there 
may be absolutely uncommercial in an- 
other locality under different condi- 
tions. 


It can be set down as an almost uni- 


versal and certainly a good working’ 


rule, that the best transmission between 
two subscribers will be obtained when 
the circuit connecting them most near- 
ly approaches the condition of two 
wires without intermediate bridged or 
series apparatus, that it is best when 
the line is shortest and wholly in open 
wire and that where cable is used it 
should be in minimum amount and of 
as large gauge as possible. Also that 
in common-battery installations, in- 
creasing distance of the subscriber’s 
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instrument from the central office 
brings in a rapid deteripration in the 
transmission. 

Bearing these facts in mind, let us 
consider an example in which the com- 
mercial department is involved. One 
of the commonest cases which arise is 
that concerning long loops or exten- 
sions from private-branch exchanges. 
The very fact that there is a private- 
branch exchange takes the case some 
distance from the ideal condition that 
there should be no intermediate ap- 
paratus while the long loop takes it 
further. 

Take the case of a traffic man assign- 
ing circuits for any given class of serv- 
ice. He is in a position to make or 
mar the success of the service as a 
whole by an improper use of the facili- 
ties at his disposal. In every case he 
should bear continually in mind the 
absolute necessity of assigning his very 
best circuits to the service having the 
most severe transmission requirements, 
and by very best circuits I mean very 
best from one end to the other. A 
common error which has come under 
my observation is the assumption on 
the part of those responsible for cir- 
cuit assignment that the grade of the 
circuit is determined by the grade, say, 
of the open-wire portion of the circuit. 
While this may be true in general, it is 
not universally true, and we have 
found in many instances cases of long- 
haul circuits assigned in large-gauge 
open wires but terminating in consid- 
erable lengths of small-gauge cable 
conductors, with a net result that the 
transmission is poorer than it would 
have been if the circuit had been 
routed over smaller gauge open wires 
containing less lengths of cable or cable 
of larger gauge. 

Transmission itself is such an in- 
tangible thing to most of us, while the 
saving of a dollar or two dollars on 8 
cord circuit or a few cents on an inst- 
lator is so real that there is a very 
great temptation to practice that sort 
of economy, which in the long run is 
the wildest kind of extravagance. 

In the outside plant department num- 
erous instances might be cited where 
apparent savings are really a flagrant 
waste of money in the long run. One 
of the commonest and most plausible 
of these mistakes is the line of resson- 
ing we employ when it becomes neces 
sary or apparently necessary to replace 
open-wire circuits with cable. Under 
these conditions it is common practice 
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to make certain assumptions and deter- 
mine that such and such a grade of 
cable conductor is in cost equilibrium 
with the particular gauge or gauges 
of open wires involved. This having 
been done, we are content to take down 
the open wires, put in the cable and 
think we have done a first-rate job, for- 
getting that the actual transmission 
has been impaired by the substitution 
and the potential earning capacity of 
the line reduced. . 

As I view it, the three important 
functions of the transmission engineer 
in an operating company are: 

1. The determination of what can be 
done with different types of existing 
construction and equipment and the 
furnishing of suitable engineering ad- 
vice regarding standards of transmis- 
sion. 

2. The giving of specific advice as 
to what is needed in any given instal- 
lation to insure the desired grade of 
transmission at a minimum cost, due 
consideration being given to the future 
needs of the system as a whole. 

3. The furnishing to each and every 
one of the operating department such 
rules and statements as will enable 
them to know how to perform their re- 
spective duties, so far as concerns 
transmission and in a general way 
what results are likely to follow cer- 
tain classes of deviation from best 
methods. 

A fourth duty which devolves upon 
the transmission engineer, although 
particularly upon the central trans- 
mission department, is the work need- 
ed to improve the transmission eff- 
ciency of various parts of the plant. 

From time to time particularly ag- 
gravated cases of poor transmission 
come up and are given a most thorough 
consideration. While this considera- 
tion frequently discloses the presence 
of theoretically improper plant, I feel 
perfectly safe in saying that the great 
bulk of the trouble disclosed is trace- 
able to errors in installation, assign- 
ment and maintenance, for which there 
is little or no excuse. A plant which 
theoretically should give, even with the 
most liberal allowances, not to exceed 
30-mile transmission from subscriber’s 
instrument to subscriber’s instrument, 
is frequently found to give 40 or 
45-mile transmission, and what does 
a careful investigation disclose ?!— 
frequently the presence of a receiver 
wired in the line, defective cords, im- 
properly maintained batteries, the un- 


recorded presence of inefficient circuits 
for a considerable part of the distance, 
receivers with rusty pole pieces and 
bent diaphragms, open-wire lines in 
poor maintenance condition and some- 
times, in the case of private-branch ex- 
changes, operators’ cord circuits, 
which have a habit of taking the trans- 
mitter current supply from the talking 
pair. 
ee 


BATTERY ECONOMY. 


BY E. E. GEORGE. 


To those who prefer dry batteries for 
all electrical work, the following 
method of using them on closed circuits 
will prove valuable. This method per- 
mits the use of dry or other open-cir- 
cuit batteries on telegraph or telephone 
lines where the circuit must be left 
closed. 

The ordinary methods of doing this 
require sufficient battery power at each 
end of the line to operate the system. 
This doubles the necessary cost of bat- 
teries. 

The better method is to get just 
enough batteries to operate the system, 
place half of them at one end of the 
line and half of them at the other, and 
connect the zines at both ends of the 
line to one wire, and the carbons to the 
other, or to the ground. The voltages 
of each set are equal and opposite, and 
no current flows on the line. 

When either party wishes to call the 
other, he simply reverses the connec- 
tions of his set of batteries and uses the 
instruments. This reversal causes both 
batteries to add their voltages and send 
their full current through the line. 
When through talking, he reverses the 
connections to their original condition. 
The direction of the current through 
the line depends upon which party has 
called the other. 

The apparatus may be grouped in 
any way and distributed anywhere on 
the line. The only condition to be ob- 
served is that the open-circuit voltages 
of the two sets of batteries be equal, so 
that no current will flow till one set is 
reversed. Any kinds of batteries may 
be used together. A telegraph line 
operated on this principle was in suc- 
cessful operation for some time. Three 
or four makes of dry batteries, Na- 
tional, Grenet and Le Clanche cells 
were used on the same line together. 

This principle can be used for other 
circuits than those mentioned. 
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Water Does Not Always Give Good 
Telephone Grounds. 

I have had diffculty, says S. Price, 
plant chief of the Canadian Bell Tele- 
phone Company, in a letter to the 
Telephone Gazette, in convincing men 
that water in itself is not a good 
ground, and have often told the follow- 
ing stories in confirmation : 

Trouble was reported on a certain 
single line and upon test it was found 
that at times it would work fairly well, 
and at other times it appeared to be 
heavily grounded. We found the line 
untied from a side block and lying in a 
stream, but not touching the bottom. 
There was a stone quarry further up 
the stream, and when the wheels were 
running the water in the brook became 
dirty, and the line would not work, but 
when the wheels stopped the water be- 
came clear, and it was possible to ring 
and talk through the water. 

On another occasion a lady reported 
that in the afternoon about five o’clock 
she could not get central, but about six 
she could; and that at some other times 
she could, but at other times she could 
not. It took me quite a while to find 
that trouble, because sometimes at five 
p. m. she could get central. 

The instrument was grounded on an 
iron pump pipe. The pipe did not touch 
bottom. The lady would go out in the 
afternoon visiting, and when she got 
home would go straight to the tele- 
phone to call up, but as the well had 
had all the afternoon to settle, and the 
water was clear, she could not get cen- 
tral. After pumping water and getting 
supper ready the water was stirred up 
a little, and she could get central. 

—__-»--o—_——_ 


Competing Telephone Companies at San 
Francisco Ask Permission to 
Merge. . 
A petition has been filed by officials 
of the Bay Cities Home Telephone Com- 
pany of San Francisco, Cal., and the 
Pacific Telephone & Telegraph Com- 
pany, with the supervisors of San 
Francisco, asking that the former be 
permitted to dispose of its holdings to 
the latter (Bell) company. It is stated 
that the details of the transfer have 
been agreed to by the parties in inter- 
est, and afford advantages to the publie 
as a whole. 
— ~~ 
Over 8,500,000 acres of land are 
leased for oil and 700,000 acres are 
owned in fee by oil operators in the 
United States. 
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BOOK REVIEWS. 


“Medical Electricity and Roentgen Rays.” 
By Sinclair Tousey. Philadelphia and Lon- 
don: W. B. Saunders. Cloth, 1,116 pages 
(6x934 inches), illustrated, partly in colors. 
Supplied by the Electrical Review Publish- 
ing Company for $7.00. 


The author of this volume is consult- 
ing surgeon to St. Bartholomew’s Clinic 
in New York City and has brought his 
rich experience to the preparation of 
this volume. The treatise is very com- 


prehensive, since it covers not only 


physiologic and therapeutic effects of 
electricity, but devotes considerable 
space to the apparatus and appliances 


used by the medical practitioner and — 


by the electrical scientist, and gives 
explanation of the electrical properties 
and principles in the way of giving 
working knowledge of these to the 
reader who has had no scientific or 
technical training. The general prin- 
ciples of electrical apparatus are stated 
in a manner which is highly admirable 
when the class of readers of such a 
volume is considered. Many of the 
statements would seem perhaps ama- 
teurish or insufficient to the engineer, 
and a number of errors in the scientific 
and technical statements may easily be 
discovered. Some of these are prob- 
ably merely oversight, as for instance, 
on page 43, where microcoulombs per 
second are stated to equal milliam- 
peres, and as on page 47 where a given 
capacity for a condenser is said to be 
given by 1,200 square inches of tin 
foil, without any mention being made 


of the necessary thickness of the dielec- 


tric. The absolute unit weber is given 
in place of the maxwell as the practi- 
cal unit of magnetic flux. On page 
129, self-induction is stated to be a 
function of the voltage, where the 
meaning probably is that impedance 
depends upon frequency. The defini- 
tion of the henry (the unit of induct- 
ance) is incorrect. 

The use of a resistance in series or 
in parallel for control of a voltage is 
very badly stated on page 197, and the 
description of the diagrams rather mis- 
leading. On page 229 the statement is 
made that the charge of the condenser 
varies as the square of the potential, 
this misconception probably arising 
because the energy of a charge varies 
with the potential in this way. On 
page 593 the values given for the tem- 
perature of the carbon arc are not at 
all in accord with recent determina- 
tions. 

In spite of the many cases noted of 


technical inaccuracies in this volume, 
most of which are of little importance 
to the medical practitioner, the volume 
forms a most valuable reference work 
in its subject and will be a valuable ac- 
cession to any library. The classifica- 
tion of electricity as static, voltaic, 
faradic and galvanic seems curious to 
the engineer, although probably valu- 
able for the purposes used, since it rep- 
resents different methods of generat- 
ing the necessary current or potential. 
The physiologic and pathologic effects 
of electricity are very thoroughly 
treated and chapters are devoted to 
electro-diagnosis and ionic medication 
by electrolysis. High-frequency cur- 
rent, the effects of which are of more 
modern discovery, also comes in for 
a comprehensive treatment. Photother- 
apy is rather briefly treated. 

Nearly one-half of the treatise is de- 
voted to the X-ray, and the technique 
of this subject is probably nowhere 
more fully discussed. Full directions 
for the handing of X-ray apparatus 
and for securing good radiographs are 
given and many excellent examples are 
illustrated. The use of the X-ray in 
the treatment of disease is gone into 
very thoroughly and the injurious 
physiological effects are fully stated. 
A chapter is devoted to radium and its 
physiologic and therapeutic effects. 


“The Propagation of Electric Currents in 
Telephone and Telegraph Conductors.” By 
J. A. Fleming. New York: D. Van Nos- 
trand Company. Cloth, 316 pages (5%x8% 
inches), illustrated. Supplied by the Elec- 
trical Review Publishing Company for $3.00. 

This volume is a reproduction, with 
some additions, of a lecture course 
given by the author at the University 
of London, which was intended prin- 
cipally for practical telegraph and tele- 
phone engineers and experts. Much 
of the matter utilized in its present 
form is new and should prove very 
valuable to the class of readers for 
whom it is intended. The mathemati- 
cal introduction, which takes up the 
vector representation of electrical 
quantities, hyperbolic trigonometry, 
etc., is very well written and presup- 
poses no knowledge of these matters on 
the part of the student. Familiarity 
with the calculus is very necessary to 
a perusal of the work. While the fun- 
damental equations bearing upon the 
phenomena considered have been well 
known for a long time, the solution of 
these and their application to special 
eases has never before been put in such 


Vol. 59—No. 27 


an available form for use in practical 
problems. Professor Fleming has done 
a distinct service consequently in mak- 
ing the solution of the fundamental 
equations easily available for students 
of this subject, and for showing them 
how to apply the solution to curves of 
arrival and similar practical phenom- 
ena. Fortunately his system of vector 
rotation agrees with that adopted at 
Turin. The propagation of currents in 
submarine cables is very thoroughly 
considered. The discussion of tele- 
phone cables occupies a large portion 
of the volume and the theory of load- 
ing is thoroughly discussed. The last 
chapter gives the practical results 
which have been obtained with Pupin 
coils and is the most complete compila- 
tion of these results which the reviewer 
has so far seen. 

As is quite natural in a work of this 
kind a number of typographical errors 
have been introduced. Thus, for in- 
stance, in the formula at the bottom of 
page 27 the hyperbolic tangent of b is 
given in place of the natural tangent. 
On page 42 the formula for the inverse 
hyperbolic sine of a complex quantity 
is incorrect. 


“Smithsonian Physical Tables.” By F. E. 
Fowle. Fifth revised edition: Washington: 
Smithsonian Institution. Cloth, 318 xxxiv 
pages (6x9 inches). Supplied by the Elec- 
trical Review Publishing Company for $2.00. 


The new edition of Smithsonian 
Physical Tables represents a complete 
revision such as has not been under- 
taken since the tables were first pub- 
lished in 1896 as compiled by Thomas 
Gray. The help of the various govern- 
ment bureaus in Washington has been 
enlisted in the present revision and the 
tables represent a great improvement 
over previous editions both as regards 
the reliability of the data and the com- 
rleteness of ground covered. The vol- 
ume will prove invaluable to those who 
find it necessary to frequently refer to 
authorities for the value of physical 
constants and similar data. Several 
mathematical tables have also been in- 
cluded. 


“Testing of Electrical Machinery.” BY 
J. H. Morecroft and F. W. Hebre. New 
York: D. Van Nostrand Company. Cloth, 
154 pages (544x9 inches), illustrated. Sup- 
plied by the Electrical Review Publishing 
Company for $1.50. 


This book is intended for non-elee- 
trical students who have to deal with 
testing of electrical machinery as part 
of their schooling, but who do not 
study the theory of electrical ma- 
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chinery. Before giving specific direo- 
tions regarding the test to be per- 
formed, a brief analysis of the charac- 
teristics of the machine is given, and 
in so far as is possible in the limited 
space the reasons for the behavior of 
the machine are given. The book is 
divided into two sections, the first deal- 
ing with eleven direct-current tests 
and the second with nine alternating- 
current tests. 
n_a . 
California Passes Utility Law. 

The Burnett - Sutherland - Ehleman 
bill, known as the Railroad Commis- 
sion Act, or Publie Utility Law, has 
been passed by the California State 
Legislature at a special session called 
by the Governor. The law is drafted 
in accordance with the recent amend- 
ment to the state constitution, ratified 
at a special election in October’, and 
repeals the State Railroad Commission 
Act of the last regular session of the 
Legislature. It was prepared by an 
appointed legislative committee com- 
posed of Senator Lester G. Burnett, As- 
semblyman W. A. Sutherland and J. 
M. Eshleman, president of the State 
Railroad Commission, and others, with 
the approval of the Governor. The 
bill extends the powers of the Com- 
mission over all publie utilities in the 
state, and becomes effective within 
ninety days after the close of the spe- 
cial session. 


By the provisions of the law the. 


State Railroad Commission is increased 
from three to five members, appointive 
by the Governor (instead of elective as 
heretofore) at an annual salary of 
$6,000 each. The three commissioners 
now in office will serve out their terms, 
and two additional commissioners will 
be immediately nominated. The bill 
defines publie utilities, as relating to 
individuals or corporations and de- 


clares full jurisdiction over all such. 


The Commission is empowered to pass 
upon the stocks and bonds offered for 
sale; to provide that all funds from 
such securities are invested as stipu- 
lated, both items being subject to full 
review; to investigate properties for 
physical valuation; to establish and 
fix rates for respective service to be 
rendered ; and to order such extensions 
and improvements in/ properties and 
service as it may deem necessary. Ex- 
tensions or construction of street rail- 
ways. must be applied for, and such 
application to be accompanied by a 
“‘eertificate of publie necessity.’’ In 


the case of steam lines this is not re- 
quired. 

The bill provides that an incorpor. 
ated city may vote to retain control 
of public utilities within its jurisdic- 
tion. A corollary bill, passed in com- 
pany with the Public Utilities Law, 
allows for an appropriation of $210,- 
000 for the use of the Commission in 
carrying out the provisions of the act. 

Lower-court procedure is denied cor- 
porations in appeals from the Commis- 
sion’s decisions on writs of certiorari, 
and supreme-court action may only be 
had with relation to questions of law, 
and not of facts. All questions of fact 
are to be determined solely by the Com- 
mission, which is not guided by any es- 
tablished procedure in rules of evi- 
dence or the taking of testimony. The 
common law recourse of appeal to the 
superior court is taken from the cor- 
poration by the provision that the peti- 
tion for the writ lies only with the high- 


er tribunal. A. 
; sao @—___—_ ‘ 
Public Service Discussed at Los An- 
geles. 


The regular monthly meeting of the 
the Los Angeles Section of the Ameri- 
can Institute of Electrical Engineers 
was held in company with the members 
of the Engineers and Architects’ Asso- 
ciation of Southern California at an in- 
formal dinner at Hamburger’s Cafe, 
December 19, with an attendance of 
close to one hundred and fifty. 

The subject for discussion, ‘‘ Public 
Service,” was preceded by a short ad- 
dress by Frank A. Wolff, of the Bureau 
of Standards, Washington, D. C. Mr. 
Wolff’s visit to the city, brought about 
through representing the Bureau at the 
Los Angeles electrical show, has so 1m- 
pressed him, he stated, that he considers 
favorably the establishment of a 
branch of the department on the Coast. 

Theodore B. Comstock, engineer for 
the Los Angeles Board of Publie Utili- 
ties, offered an able and carefully pre- 
pared paper on ‘‘Publie Service,” a 
vast subject, he said, which presented 
an interesting problem in economies to 
the competent engineer. Mr. Comstock 
spoke of rate regulation, service and 
equipment, touching lightly on the local 
publie service interests and the im- 
provements which are being evidenced. 

George A. Damon, dean of Throop 
Polytechnic Institute, Pasadena, fol- 
lowed Mr. Comstock, and noted exten- 
sively upon the financial aspects of the 
public-utility question, such as over- 
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capitalization, under-capitalization, the 
appropriation of funds derived from 
stock and bond issues and surplus earn- 
ings, the valuation to be considered in 
the purchase of public-service proper- 
ties by a municipality, and the amount 
to be allowed for development work. 


‘Mr. Damon also made slight mention of 


B. J. Arnold’s work in Chicago. 

Addresses were made by Prof. C. L. 
Cory, University of California, upon 
the subject of ‘service versus rates, 
showing that the latter being consistent 
therewith, the former was by far the 
most important to the average citizen, 
and by R. H. Ballard, of the Southern 
California Edison Company, Los An- 
geles, who defined a ‘‘corporation’’ and 
its particular being and province in a 
fair-minded manner. 

O. H. Ensign, chairman of the local 
section, presiding, and Frank H. Olm- 
sted, engineer, also spoke briefly upon 
the subject. The next regular meeting 
of the local section will be held on Jan- 
uary 16, when papers on the subject of 
‘<Tilumination’’ will be presented by S. 
B. Lewis and E. Y. Porter. A. 

—____»--@—___—__ 
Nova Scotia Power Companies Unite. 

A merger has been completed be- 
tween the company that controls the 
waterpower on the Mersey River, es- 
timated to be 25,000, and the company 
on the Gaspereau River, with 5,000 
horsepower. Both companies have 
charters from the Nova Scotia Govern- 
ment, with authorized capital of $5,- 
000,000 each. The capital under the 
merger will be $6,000,000. The people 
directly interested in the merger are 
Sir Frederick Borden, R. A. Robert and 
J. W. McConnell, Montreal; Hon. B. F. 
Pearson, F. B. McCurdy, M. P.; John 
R. MacLeod, Halifax, and Frank Stan- 
field, M. L. A., Truro. The merger in- 
cludes the taking of the Halifax Elec- 
irie Tramway and the MacLeod pulp 
and paper mills on the Mersey River. 
The company proposes to transmit pow- 
er for lighting and power purposes. 

— eoe 
Doherty Company Purchases Texas 
l Property. 

Announcement has heen made that 
the stock of the Brush Electrice Light 
& Power Company, sold on October 31 
by the Galveston shareholders to Isi- 
dore Newman & Son of New Orleans, 
as trustees, for approximately $700,000, 
had been purchased by Henry L. Do- 
herty & Company, of New York. The 
Brush Company operated in Galveston. 


1346 


Addition to Generating Station of Lon- 
don County Council Tramways. 

What is known as the London Coun- 
ty Council Tramways consists of what 
was formerly a number of independent 
tramway undertakings operating with- 
in the County of London, together with 
certain new lines subsequently built by 
the Council, Each of these companies 
owned from 4 to 50 miles of line, but 
gradually the Council has taken over 
by purchase all the tramway compa- 
nies within its area. The first transfer 
took place in 1895 and the last in 1909. 
At the end of March, 1910, the system 
extended over 135.5 street miles, of 
which 115.5 miles were electric lines, 
The remaining 20 miles were at that 
time still worked by horse traction, but 
the latter have now practically all been 
converted to electricity. 

The electric generating station for the 
whole of London is situated at Green- 
wich, close to the River Thames. It 
was erected in two sections, and the 
site covers an area of approximately 
3.75 acres. The plant includes four 
vertical, horizontal, reciprocating en- 
gines coupled to three-phase alterna- 
tors, of 3,000-kilowatt capacity each, 
and four three-phase turbo-alternators 
of 5,000-kilowatt capacity. 

Two of the latter have only recently 
been installed. They were manufac- 
tured by the British Westinghouse 
Electric & Manufacturing Company, 
Limited, of Trafford Park, Manchester. 
One of these sets appears in the fore- 
ground of the accompanying illustra- 
tion. 

The two sets each comprise one 5,000- 
kilowatt. 750 - revolutions - per - minute 
high-pressure Westinghouse impulse- 
type turbines coupled to one 5,000-kilo- 
watt three-phase 6,600-volt, alternator, 
complete with Leblane surface-condens- 
ing plant and Leblane auxiliaries. 

The official tests of No. 7 turbine took 
place on January 8, 11 and 13, 1911, 
after it had been eight months in reg- 
ular service, with the results given be- 
low. 

The guaranteed conditions 
Steam pressure, 180 pounds per square 

inch with 120 degrees, Fahrenheit su- 


were: 


New Flectrical’Mechanical Apparatus 


*” Appliances 


perheat, vacuum 28.5 inches (barome- 
ter thirty inches). 


25% 
Over- Full %- 


-> 


Load. Load. Load. Load. Load. 


Test Load in kws.6,150 5,165 3,840 2,572 1,297 
Guaranteed Con- 


Sumption ...... «.- 14.5 14.75 16.0 19.5 
Consumption Ob- 


tele x.caneiss 14.74 14.30 14.60 15.67 19.31 

This turbine has recently been opened 
for inspection after having been-in op- 
eration for over twelve months, and it 
is found that the closest examination 
shows no trace whatever of erosion or 
corrosion, the blading being perfectly 
clean. 

The normal plant capacity of the 
Greenwich generating station is 34,000 
kilowatts. The current is generated at 
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a pressure of 6,600 volts, and is con- 
veyed to various substations over the 
tramway area, 

The substations are provided with 
motor generators and rotary converters 
of a total capacity of 45,750 kilowatts, 
transforming the current from alter- 
nating to direct at a pressure of from 
550 to 600 volts. 

The current is sent in the usual way 
from the low-tension switchboard 
through feeder cables which feed into 
the conductor rails in the conduit at 
half-mile intervals. On the overhead 
wire section the usual feeding arrange- 
ments for trolley wires are in use. The 
switches on the feeder panels in the 
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substations allow of the conductor bars 
in the conduit being changed so that 
either may be positive or negative as 
required for the purpose of dealing 
with leakages to earth. 
a a 
Ohio Brass Company Effects New 
Agency Arrangements. 

On January 1, 1912, the agency 
agreement for the sale of O-B overhead 
materials, rail bonds and car-equipment 
specialties, which has been in force be- 
tween the Ohio Brass Company, of 
Mansfield, O., and the Pierson-Roeding 
Company, of San Francisco, for a num- 
ber of years, terminates, and will not 
be renewed, as it was mutually agreed 


a 
Amo o a 


LONDON COUNTY COUNCIL TRAMWAYS. 


that separate agency agreements for 
O-B Hi-tension insulators and 0-B elec- 
tric railway equipment would eventu- 
ally prove unsatisfactory and that the 
interests of all concerned would be bet- 
ter served by a single agency for the 
entire O-B line. 

On and after January 1, 1912, the 
Holabird-Reynolds Company, of San 
Francisco, which, for some time past, 
has been acting as exelusive agent for 
O-B Hi-tension insulators only, will be 
come the exclusive agent for the Ohio 
Brass Company for the sale of its en- 
tire line in the State of Calis 


will carry an dág 
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railway materials and Hi-tension insu- 
lators at San Francisco. Business in 
Los Angeles and the southern part of 
the State will be handled by H. C. 
McCutchan from its Los Angeles of- 
fice, under the personal direction of 
R. D. Holabird. 

The business in the states of Wash- 
ington, Oregon, Idaho and in British 
Columbia will be in charge of the Ohio 
Brass Company’s own personal repre- 


sentative, F. V. Cook, who will make 


his headquarters in Seattle, at the of- 
fice of the Holabird Electrice Company. 
An intimate and friendly business con- 
nection between that company and the 
Ohio Brass Company will be main- 
tained because of their California 
agency for O-B materials. Arrange- 
ments are being made to carry an 
emergency stock for quick delivery in 
Seattle. 

Every effort will be made to handle 
all orders and inquiries in a way emi- 
nently satisfactory to Pacific Coast cus- 
tomers from every standpoint. 

——_---s4--o—_—_— 
New Inverted Luminous Arc Lamps of 
High Illuminating Efficiency. 

Seventy-six inverted luminous arc 
lamps of a new type were turned on in 
New Haven, Conn., on the evening of 
December 15, flooding Church and 
Chapel Streets with white light and 
making New Haven a city with a real 


white way. The cutting into service 
of these lamps was attended with ap- 


propriate ceremonies and was witnessed 
not only by the citizens of New Haven, 
but also by prominent lighting experts 
and by visiting delegations from sev- 
eral large cities. The decorations 
throughout the city were very attrac- 
tive and artistic, and a monster parade 
was a feature of the celebration. It is 
estimated that 100,000 people were on 
the streets. 

The lamps installed at New Haven 
are inverted series luminous are lamps 
combining high illuminating efficiency 
with adaptability to ornamental light- 
ing. They were manufactured by the 
General Electric Company, Schenec- 
tady, N. Y. 

The lamp casing constitutes the capi- 
tal of the supporting post or column 
and is so designed that by releasing a 
latch it may be lowered to give free 
access to the lamp mechanism as readi- 
ly as the similar operation is accom- 
plished on an ordinary are lamp. 

Within the base of the pole an ab- 
solute cut-out is placed so that the 


trimmer may disconnect the lamp from 
the line before starting to work on it. 

In operation and design the mechan- 
ism is essentially the same as that of 
the standard mechanism of the direct- 
current series luminous are lamp of 
which more than 73,000 are now in op- 
eration. The arc is struck between a 
stationary non-consumable copper up- 
per electrode and a movable magnetite 
lower electrode burning under normal 
updraft conditions. A single side rod 
supports and carries the electrode, 
fume dome and chimney. 

The lamp is equipped with a diffus- 
ing globe that is unique in design in 
that it is perfectly filled with light and 
no circular shadows are cast upon it by 
the electrodes. The globe may be re- 
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moved without disturbing the aline- 
ment of the electrodes. A large ash pan 
is provided which is easily removable. 
By using the new specially designed 
diffusing opal globe which furnishes a 
beautiful secondary source of pearl- 
white light of high efficiency and low 
intrinsic brilliancy, it is possible to 
place the lamps at the extremely low 
height of 14.5 feet without producing 
glare. 
— eo 

American Engineering Company. 

Announcement is made of the con- 
solidation of Williamson Brothers 
Company, of Philadelphia, and the 
American Ship Windlass Company and 
Taylor Stoker Company, formerly of 
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Providence, R. I, under the title 
‘‘American Engineering Company,” 
with works and executive offices at 
Philadelphia, Pa. 

The first steps in this consolidation 
were taken when in 1906 Williamson 
Brothers Company purchased control 
of the American Ship Windlass Com- 
pany with the intention of gradually 
combining the business of the two con- 
cerns in the line of marine products. 

The Taylor stoker, invented by the 
late E. E. Taylor, and now exclusively 
controlled by the American Engineer- 
ing Company, was originally built in 
the plant at Providence, but as the 
time went on both the marine and the 
stoker business at this plant grew so. 
rapidly that it became necessary to 
transfer the marine business to Phila- 
delphia in order to give more room for 
both branches of the work. But hard- 
ly had this division been made when 
the stoker business itself began to out- 
grow the Providence plant. As it was 
impracticable to increase the capacity 
of this plant without entirely rebuild- 
ing the decision was soon made to 
build additional shops at Philadelphia 
and consolidate all the various depart- 
ments of the business under one head 
at that point. 

—_____»-e-______ 
Simplex Surface Contact Equipment. 

In a paper read before the Pennsyl- 
vania Street Railway Association at its 
meeting in Harrisburg, Pa., the devel- 
opment and operation of the surface- 
contact system was described by S. R. 
Hipple. 

Following some preliminary work the 
experimenters equipped a piece of 
track with solid brass boxes, carefully 
insulated with fibre. The interior of 
the box was made up of two iron pole 
pieces, carefully machined and adjust- 
ed to the lid with a rotary armature, to 
which was attached a movable brass 
contact, which perfectly aligned each 
time with the corresponding contact 
surface attached to the feed wire. This 
did away with any adjustment on the 
part of employees when installing the 
box. The brush holder, attached to the 
feed wire, was made of brass to which 
was attached a carbon brush. This 
brush holder was fixedly placed in the 
box. It will thus be seen that the mov- 
able mechanism was reduced to the ar- 
mature. The feed wire was enclosed in 
conduit and was connected to the con- 
tact boxes through a junction box, 
which was filled with a sealing com- 
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pound thereby making it absolutely 
waterproof. The road bed was then 
filled up with cinders to the height of 
the boxes. 

The car was equipped with six mag- 
netic coils, each wound with twenty 
pounds of No. 19 cotton-covered wire. 
These coils were enclosed in a thin cop- 
per shell, perfectly sealed, to exclude 
water. Three coils were placed at pro- 
portionate distances on each of two 
pieces of Norway iron, twenty feet 
long, two inches wide and an inch 
thick. These two pieces of iron, hold- 
ing the coils or magnets, were then sus- 
pended from the car by wooden connec- 
tors, which terminated in iron rods and 
were bolted to the motor case. In addi- 
tion to this, a bridge made up of five- 
eighth-inch wrought-iron rods, connect- 
ed the extreme ends of the bars and 


was adjusted by turnbuckles just be- 
neath the floor of the car. 

The above equipment increased the 
magnetice efficiency of the device fully 
seventy-five per cent. The magnet 
coils. it should be stated, were ener- 
vized by a wire connected to the col- 
lector shoe, which is a copper strip, af- 
This 
collector shoe is so arranged as to per- 


fixed between the magnetic bars. 


mit a perpendicular movement of about 
three inches. 

The equipment just described was in 
service from April 7, 1909, up to about 
the first of June, 1910, and was kept in 
service about eight hours per dav. 

Later experiments led to the use of a 
eonerete box instead of the solid brass 
hox deseribed. This concrete box is 
made up by a special method, which 
vives an absolutely waterproof box, one 
that is non-conductor and will stand a 
strain of 2,500 


erushing pounds 
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to the square inch, sufficiently heavy 
and substantial for the purpose for 
which it is intended. This box is re-in- 
forced with iron rods, and has been 
subjected to weather conditions, such 
as had for the past year and a half, 
without showing any indication of de- 
terioration. 

The present Simplex equipment on 
the Pennsylvania Railroad is very much 
as has been described—a concrete box, 
placed about every ten feet in the cen- 
ter of the track, and bolted to the ties; 
a copper strand, paper-covered, lead- 
sheath cable, enclosed in a 114-ineh con- 
duit of iron, connecting each box, and 
the terminals of the boxes, where the 
cable is connected, sealed with a weath- 
er-proofing compound. The ear is 
equipped in the manner already de- 
scribed, with the addition of a small 


one-eighth-horsepower hand generator 
at each end. To the generator is attached 
a small hand magnet, which enables the 
motorman to pick up the current at any 
point on the line, in the event that the 
current should be cut off at the power 
plant. There is also a switch in the ear, 
by means of which the current can be 
cut out of the car altogether, at pleas- 
ure, for purposes of repair. 
ae te 
Single-Motor Self-Propelling Crane. 
The accompanying illustrations show 
a self-propelling single-motor railroad 
crane which is a very simple, econom- 
ical and efficient machine for the light- 


er operations required of this class of 


machinery. Because of these advan- 


tages it is rapidly finding a place in the 


equipment of many factories and vards 


which have only a limited use for 


cranes and hoisting apparatus. 
The machine 


shown in Fig. 1 is 
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known as the Browning Engineering 
Company’s standard No. 4 four-wheel 
locomotive crane. This particular ma- 
chine was supplied to the Wisconsin 
Coal & Dock Company for use in load- 
ing coal from storage piles to cars in 
its yards at Superior. 

It is operated as a crane and pro- 
pelled by a motor, which is controlled 
by one man. It has a maximum lifting 
capacity of fifteen tons’ at ten feet 
radius and 2.5 tons at forty-foot radius. 
The working weight is approximately 
thirty-five tons. The draw-bar pull of 


this machine is about 7,600 pounds 
which enables it to handle six or seven 
cars on a level track. 

The motor is Westinghouse direet- 
current make, built especially for crane 
service. It has a heavy frame horizon- 
tally split so that all the parts are eas- 


ily accessible. The shafts are extra 
large and strong and the area of the 
commutating surface ample for good 
commutation. The current density in 
the brushes is low. High starting 
torque and low fly-wheel effect permit 


the quick starting, stopping and re- ` 


versing required by the service. The 
motor shown is rated at 50 horsepower, 
220 volts, 470 revolutions per minute. 

Fig. 2 gives a detail view of the mo- 
tor connections and the mechanism in 
general. Standard reversing drum-type 
Westinghouse controller and grid re 


sistors are used for controlling the 
motor. 
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W. Spilhaus & Company, the well- 
known merchants of Cape Town, South 
Africa, have applied to that municipal- 
ity for a concession to construct an 4er- 
ial railway up Table Mountain, the me 
tive power to be electricity, 
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‘‘Built-in’’ Magnetos for Gas Engines. 

The Foos Gas Engine Company has 
abolished batteries on all of its stand- 
urd-type engines and hereafter will use 
a magneto for running as well as for 
starting. This announcement is es- 
pecially significant in showing the ut- 
most reliance in its new magneto and 
the Foos wipe-spark igniter. The suc- 
cess obtained therewith is decidedly 
worthy of thorough investigation into 
its mechanical and electrical features. 
It 1s said that this is the first American 
engine to embody a ‘‘built-in’’ magneto 
in its design. 

To start with, the Foos Gas Engine 
Company had an ignition system as fol- 
lows: A wipe-spark igniter theoretic- 
ally belonging to the widely adopted 
class of ‘‘make-and-break’’ igniters 
used on stationary engines. In me- 
chanical construction and operation it 
has many exclusive characteristics. In- 
stead of the customary ‘‘hammer’’ ac- 
tion of make-and-break igniters, the 
Foos electrodes are only in frictional 
contact through the wiping action of a 
reve!ving blade. The factory claims 
that the sparking surfaces wiped clean 
during each impulse would render it 
impossible for the igniter to foul. Fur- 
thermore, it would be easier on batter- 
ies on account of short contact and a 
larger spark could be secured with 
less voltage. The manufacturers, 
therefore, considered that this igniter 
was ideally adapted to a low-voltage, 
slow-speed magneto if it were possible 
to break the lines of force and secure 
a high potential that would make a 
hot spark while turning an engine by 
hand. 

In its comments on the electrical effi- 
ciency of the magneto the company 
claims the following advantages; volt- 
age and current properly proportioned 
so that igniter contacts are not burnt 
out, and in fact act better with magneto 
than with battery; battery, coils, 
timers, switches and much wiring elimi- 
nated; the mechanical equipment fur- 
ther simplified by not having com- 
mutator, brushes or field coils. Fric- 
tion wheels and speed governors are 
not nceded as the magneto is positively 
driven at the same speed as the engine 
and geared directly from the crank- 
shaft. 

This magneto is especially note- 
worthy on account of the size and num- 
ber of its magnets. They are made 
from tungsten steel and consist of a set 
of six, each one five-sixteenths by one 


and one-half inches. The base is solid 
with holes in the end plates to preveut 
them from getting stopped up. Each 
magnet is securely bolted to the pole 
pieces, using special screws accurately 
ground to fit. 

The armature ìs laminated, consist- 
ing of many pieces of special soft sheet 
iron. The armature housing is particu- 
larly strong and rigid and cannot dis- 
tort or change its shape in any way. 
The armature windings are made from 
the best grade of double-insulated 
wire; the winding space insulated with 
special fabric impregnated with an in- 
sulating compound. Unusual precau- 
tion is taken to make the armature 
coil, oil and moisture proof. The re- 
sult of this construction insures a ma- 
chine of great rigidity in which there 
are no loose pieces. The collectors for 
bringing out the current bear on 
smooth, polished-steel surfaces. 


FOOS “BUILT-IN” MAGNETO. 


The Foos magneto produces an alter- 
nating current—therefore having two 
‘peaks’? for each revolution of the 
armature. During the rest of the revo- 
lution the current is too weak to pro- 
duce a spark. The relative position 
of the two peaks is fixed and synch- 
ronized by driving the magneto posi- 
tively and setting the armature in 
proper relation to the engine. As it is 
well known that a magneto should 
never be driven at high speed, and that 
belts, friction wheels, speed governors, 
etc., are unreliable and inefficient, the 
success of the Foos engine will make an 
interesting incident in gas-power engi- 
neering. | 

Magnetos have not been favorably 
considered heretofore because they had 
not been designed with electrical effi- 
ciency high enough to generate @ hot 
spark at slow speed nor while starting 
up. How it has been accomplished by 
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the Foos factory is not eovered by 
available information. To gas-engine 
buyers the important fact is that this 
result is guaranteed by such a promi- 
nent factory that it has sufficient con- 
fidence in the magneto to ship out 
large engines without batteries. 
— e 
Boiler Tests of Coal Quality Inade- 
quate. 

That some owners of power plants 
have rejected the plan of buying coal 
on the basis of its heating value be- 
cause their own boiler tests were un- 
favorable, is perhaps better known than 
the facts which have misled the judg- 
ment of such owners, 

In discussing this matter, D. T. Ran- 
dall and Perry Barker, of Arthur D. 
Little, Inc., chemists and engineers of 
Boston, point out the many elements of 
adaptability, or the reverse, of the boil- 
ers used in a boiler test, and the great 
variations in results due to 
the’ fireman himself. They 
show that a boiler test is a 
rather crude method of com- 
paring coals, especially if the 
fireman is not accustomed to 
burning the coal to he tested, 
while a chemical laboratory 
test, that is conducted under 
conditions which may readily 
be duplicated, gives results 
that are much more reliable. 

Oceasionally owners of 
power plants have purchased 
for testing purposes a coal of 
higher grade than they usu- 
ally furnish for the boiler fur- 
naces. The results obtained have often 
been disappointing and without further 
investigation they have declared that 
the plan of purchasing coal on the basis 
of its heating value is at fault, and 
that corresponding results can not be 
obtained from the higher grade coals. 
Jn the other hand it has happened 
that others have tried coals of lower 
heating value than the coal regularly 
burned in their plant, and they often 
find a greater drop in the evaporation 
than they expected. This has led many 
people to believe that there is a great 
difference in the value of coals for 
only slight variations in composition. 

—_—___—9--¢@—___—_- 

In a recent paper before an English 
engineering society Dr. Robert Pohl 
advocated standard ratings for motors 
and generators. The scheme suggested 
covered questions of rating, perform- 
ance, temperature rise and pressures. 


_. 
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Variable-Speed Induction Motor for 
Fan Service. 

Where the employees of offices, fac- 
tories and shops are required to work 
together in the same room, the cheerful- 
ness, health and efficiency of the work- 
ing force will depend to a large extent 
upon an abundant supply of pure air. 
To obtain this, it is usually necessary to 
install proper ventilating apparatus, the 
small expense involved being amply 
compensated for by the increase and 
betterment of labor performed under 
hygienic conditions. 

The General Electric Company has 
recently placed on the market a new 
line of polyphase variable-speed ex- 
haust sets having a simplified method of 
speed control, and admirably adapted 
to ventilating service. These sets em- 
ploy a very simple method of speed 


VARIABLE-SPEED FAN MOTOR 


control, the rotor and shaft being shift- 
ed longitudinally so as to bring wind- 
ings of different characteristics into the 
magnetic field of the stator. The high- 
speed winding consists of a squirrel- 
cage low-resistance rotor, and extension 
of the spider supporting a cast-iron 
ring which constitutes the low-speed 
rotor. 

The motor frame is of the standard 
riveted-frame type, the field flanges 
having cast ears provided for attaching 
the supporting tripod. The shaft is ex- 
tended at one end to permit mounting 
the fan, while the opposite end has a 
thrust adjustable along the axis of the 
shaft. An adjusting rope wheel is 
mounted on the extended shaft, this 
wheel being threaded to an extended 
portion of the opposite fan-shaft bear- 
ing. Maximum speed is secured by ro- 
tating the wheel, by means of the ad- 
justing rope, to the extreme right, the 
opposite limit of travel giving the min- 
imum speed. 

Fifty-per-cent speed variation may be 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


obtained at high efficiency, the actual 
power taken from the line being re- 
duced approximately in direct ratio to 
decrease in speed. The fan is made in 
18, 24, 30, 36 and 42-inch sizes. 
i ———_-» eo 
News and Trade Papers in Foreign 
Countries for Advertising Purposes. 
Advertising in some form is recog- 
nized as an essential factor in every 
effective trade-getting campaign in this 
country, and this is to a considerable 
extent true in foreign markets. Most 
American manufacturers, although fa- 
miliar with the style and cost of adver- 
tising at home, do not have such in- 
formation regarding foreign countries. 
In order to furnish those engaged 
in or desirous of entering the foreign 
field a general idea of the cost of news- 
paper advertising abroad and the 
papers it might be advisable to use, the 
Bureau of Manufactures, of the De- 
partment of Commerce and Labor, is 
publishing in Daily Consular and Trade 
Reports a series of reports by American 
consular officers on foreign news and 
trade papers. The reports embrace 
such points as location and class of 
paper, district covered, circulation, sub- 
scription price, and advertising rates. 
The list for England, which included 
the papers in fifteen districts, appeared 
November 27. Lists for South Amer- 
ican countries are in course of prepara- 
tion and will be published at an early 
date. The series, when completed, will 
cover all foreign countries. 


Steam Road to Try Storage-Battery 
Car. 

S. M. Felton, president of the Chi- 
cago Great Western Railroad, has an- 
nounced that a thorough test will be 
made by that road of a new storage- 
battery passenger car using the Edison 
battery. One of these cars will be 
put in operation on a branch line. It 
is thought that a modification of this 
storage-battery car can be used for 
switching purposes in the terminal 
freight yard in Chicago and aid great- 
ly in eliminating the smoke nuisance. 


= p ean 
Electric Railway in Russia. 

A concession has been granted for 
the construction of an electric railway 
69.5 versts in length in the province 
of Moscow, the city of that name being 
one terminus. This railway will be 
built without any State guarantee, 


such as is common for steam railroads 
in that country. 
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Champion Door-Opener. 

The Standard Lock Company, Brook- 
lyn, N. Y., is manufacturing an elec- 
tric door-opener. It is said to require 
very small current for operation, thus 
helping to prolong the life of the bat- 
tery supplying. current. It operates 
very easily, even with 100 pounds pres- 
sure against the revolving bolt, but no 
forcing or jolting will open it unless 
current is applied. The construction is 
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CHAMPION DOOR-OPENER. 


extremely simple, as shown in the ac- 
companying illustration. very opener 
is carefully tested before leaving the 
factory and will operate with 0.3 am- 
pere under ten pounds pressure. Its 
resistance is 0.83 ohm, and consequent- 
ly the drop in its windings is about 0.25 
volt. 

There are now over 25,000 of these 
door-openers in use. They are handled 
in Chicago by the William P. Crockett 
Company and the coast trade is looked 
after from headquarters in San Fran- 


cisco by the Aylsworth Agencies Com- 
pany. 


-A 
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New Type of Electroplating Dynamo. 

A new type of low-voltage dynamo 
suitable for electro-plating and electro- 
lytic work has just been brought out 
by the Munning-Loeb Company, of 
Matawan, N. J. These machines which 
are known as Optimus dynamos, em- 
body many novel features which will] 
be of interest to practical electro-pla- 
ters. 

Except in the smaller sizes, Optimus 
dynamos are of the multipolar type, 
thus securing a much better magnetic 
distribution and higher efficiency than 
is possible with the bi-polar type. 

The Optimus dynamo is compound 
wound and extensive tests that have 
been made show that these dynamos 
give a practically constant voltage 
from no load to twenty-five per cent 
overload. This constant line voltage is 
automatically maintained by means of 
a special compound winding, and is not 
secured by any manual shifting of field 
rheostats. This uniform voltage char- 
acteristic makes it possible for the pla- 
ter to throw different tanks in and out 
of the circuit at will, without having 
to worry about it affecting the voltage 
of the dynamo. There is thus never 
any danger of burning the edges of the 
work due to short periods of high volt- 
age, nor is the work necessarily retard- 
ed by slow deposition of metal due to 
low voltage. 

The compound winding also main- 
tains a fixed neutral position for the 
brushes on the commutator so that 
sparkless commutation is secured with- 
out shifting of the brushes with changes 
in load. 

The brushes are made of a special 
carbon composition and are held 
against the commutator by means of an 
adjustable clock spring. A flexible 
braided-copper cable carries the cur- 
rent away from the brushes and thus 
provides a constant contact instead of 
the sliding contact so often depended 
upon. These brushes bear radially 
upon the commutator and itis claimed 
that they can be used for their entire 
length and that they will not score or 
cut the commutator as usually happens 
when copper-gauze brushes are used. 
Furthermore the fact that the earbon 
brushes bear radially and not tangen- 
tially insures that they will always re- 
main at the neutral point. When a 
brush bears tangentially and the end is 
gradually worn off, it keeps moving 
back further and further on the com- 
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mutator and if sparkless commutation 
is desired, it has to be shifted forward 
occasionally. 

The Optimus plating dynamo is 
wound for either two or three-wire cir- 
cuits. They are also furnished in all 
sizes from 300 to 50,000 watts. 

The manufacturer of the Optimus 
dynamo are also making a special fea- 
ture of a direct-connected set, and can 
supply any size plating dynamo, di- 
rectly connected to any type of alter- 
nating or direct-current motor, mount- 
ed on the same bed plate. As both the 
motor and generator are designed and 
built by the same company, it is 
claimed that the driving motors are de- 
signed so as to have characteristics 
which will most advantageously fit in 
with those of the dynamo. It is claimed 
that this unity of design results in a 
high overall efficiency of these sets, and 
that installation costs, such as lining 
up two machines, providing founda- 
dations, etc., are greatly reduced. 


—— 


Hydraulic Testing Versus Visual In- 
spection of Boilers. 

We have on more than one occasion 
deprecated undue reliance on the hy- 
draulic test as a means of detecting de- 
fects in steam boilers, though there has 
been a tendency for inspecting com- 
panies during recent years, owing to 
the importance attached to such tests 
by Board of Trade Commissioners at 
formal inquiries into boiler failures, to 
resort to them more frequently. In- 
specting authorities can hardly be 
blamed for this attitude. It is one they 
would probably not adopt spontane- 
ously, and have only pursued because 
the application of a hydraulic test de- 
prives the Commissioners, in the event 
of a failure, of a ground of complaint 
upon which they have been, in our 
opinion, too ready to stand. In saying 
this we do not underestimate the value 
of the test or deprecate its use in cer- 
as a substitute for visual inspection, 
tain cases. It may be, and often is, the 
only means of getting information re- 
specting the strength of new structures 
or the working condition of old ones, 
and the former of these functions is 
probably the more valuable, and its 
uses for the latter purpose may occa- 
sionally be both justifiable and neces- 
sary, but it should be as an aid and not 
whenever possible. Unless this is kept 
in mind the resistance of a boiler to a 
hydraulic test may give rise to a belief 
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in its sufficiency not warranted by the 
facts. Instances of this kind have re- 
peatedly come under our observation, 
and some further illustrations culled by 
Michael Longridge from the experience 
of his company in connection with boil- 
ers submitted to inspection are given 
in his annual report for the year 1910. 
In one case a vertical boiler offered for 
sale was found, when examined on be- 
half of a would-be purchaser by one of 
the company’s inspectors, to be in so 
bad a condition that it was only fit for 
the scrap heap, and yet the seller 
offered it as ‘‘a good boiler,” in genu- 
ine faith that it was fit for work, since 
it had sustained a hydraulic test of 100 
pounds on the inch. Although the 
wasted portions which rendered the 
boiler dangerous were visible at a 
glance, they were of too local a char- 
acter to yield to the hydraulic pres- 
sure applied, and had reliance been 
placed on that test alone disaster might 
easily have resulted. 

The following facts of another case 
are equally instructive. A Babcock & 
Wilcox boiler of unknown age, and 
working at 60 pounds, had the mud 
drums renewed in 1909, and the boiler 
tested to 100 pounds on the inch. In 
the following year some new tubes were 
inserted and the boiler again tested to 
120 pounds by water pressure, when 
there was some leakage from the seams 
of one of the upper drums. ‘The in- 
spector, not feeling satisfied, had the 
brick covering stripped off the drums, 
and then found both corroded nearly 
through. The wasted surfaces were 
between the pipes leading to the steam 
dome and the back end of the drums, 
and their areas were about one square 
foot. The thickness varied from one- 
sixteenth of an inch to that of brown 
paper, and yet the drums withstood a 
water test of 120 pounds per square 
inch!’’ As evidence of the attenuated 
condition of the plate, a photograph is 
appended to the report, and it certainly 
does seem amazing that a piece of plate 
so thin should have been able to resist 
the test pressure imposed, but the faet 
remains that it did. It certainly would 
seem as if a special providence some- 
times watched over careless boiler 
owners. Another case is mentioned 
where a portable boiler of unknown age 
was proposed for insurance and found 
so thin in the firebox near the grate 
level that the inspector could pierce 
the plate with his chisel. The boiler, it 
is added, was worn out beyond repair, 
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and ‘‘by every rule or formula relating 
to the strength of boilers ought to have 
exploded.’’ As a set-off to such for- 
tunate escapes it should be remembered 
that numerous instances could be 
quoted where boilers have blown up 
just when they were on the point of 
being pulled out, and disaster has been 
the price of working them a day too 
long. As the hammer test as a means 
of detecting a thin plate is sometimes, 
like the hydraulic test, worshipped a 
little too blindly, it may be convenient 
to quote a case from the report which 
illustrates the danger of this attitude. 
It seems that the company refused to 
certify a certain Lancashire boiler until 
some brickwork-—rendered damp by 
leakage from an overhead tank—had 
been removed and the plates in contact 
with it examined. ‘‘After a long dis- 
pute the brickwork was taken away 
and the examination made, when five 
of the eight rings of which the shell 
was composed were found to be cor- 
rode from one-eighth to three-eighths 
of an inch deep over large areas. The 


owner was then asked to strip the 


boiler entirely, but this he refused to 
do, stating that after the first five cor- 


roded rings had been repaired he could. 


get plenty of people to certify the 
boiler.’’ The company’s connection 
with the boiler, it is stated, then ceased, 
a not unusual consequence of an honest, 
if unpleasant, opinion, as inspecting au- 
thorities know. The point, however, to 
which we wish specially to draw at- 
tention is that unless precautions are 
taken it is easy to be deceived by the 
hammer test. A thin plate cannot al- 
ways be detected by its sound when 
hammered, and an inspector who does 
not detect a thin plate in this way is 
not necessarily incompetent. If, for 
example, the plate is in‘ contact with 
solid brickwork, then a thick and thin 
plate will sound very much alike. The 
inspector in the case in question could 
not tell by hammering whether the 
plate was thin or not, and had to have 
the brickwork stripped off it before he 
eould find out the defects —The Me- 
chanical Engineer. 


——— I 


New Street Lamps for Wilmington. 

Wilmington, Del, has decided to 
change its are street-lighting system to 
one in which ornamental standards with 
tungsten lamps and white globes will be 
used. There will be 172 new incandes- 
cent lamps to replace the eleven former 
are lamps along Market Street. 


Cost of Anthracite Coal. 

Anthracite coal was at one time an 
important factor in blast-furnace prac- 
tice, but for this purpose it has been 
almost entirely supplanted by coke 
made from bituminous coal. The prin- 
cipal future demand for anthracite will 
be restricted largely to domestic trade, 
for which the sizes known as furnace, 
egg, stove, chestnut, and pea are re- 
quired. 

The breaking down of the lump coal, 
which was formerly a marketable prod- 
uct, for the preparation of the domes- 
tic sizes, results in an increased pre- 
portion of the small or undesirable 
sizes, all of which are sold at less than 
the cost of production. The proportion 
of these small sizes has increased from 
23.1 per cent in 1890 to 41.6 per cent 
in 1910, while the proportion of sizes 
larger than pea coal, or what may be 
termed the profitable sizes, has de- 
creased from 77 to 58.4 per cent. The 
price of anthracite coal at the mines in 
1910 averaged $2.13 per long ton. All 
the profits on the mining operations 
must be obtained from the prepared 
domestic sizes, for the revenue obtained 
from the smaller sizes, which are sold 
largely in competition with bituminous 
coal for steaming purposes, serves only 
to reduce the cost of the domestic sizes, 
The conditions under which the anthra- 
cite mines are operated, the greater 
depths to which the workings are car- 
ried, the consequent increased expense 
of mining, and the increasing cost of 
labor, all contribute to make anthracite 
fuel more and more a luxury. Prices 
must advance in accordance with the 
increasing cost of production. 

——_—_o+-@____— 
Uses of the Electric Motor in Concrete 
Construction Plants. 


The kind and amount of power to be 


used by any concrete-construction 


plant depends upon the various condi- 
tions of the job and the ultimate selec- 
tion of the drives should be made only 
after a careful consideration of all the 
elements entering into the cost. In- 
dividual jobs are sometimes more alike 
than would be first supposed, and for 
this reason the remarks made by Mor- 
ton C. Tuttle, of the Aberthaw Con- 
struction Company, Boston, are of in- 
terest. | 

The Aberthaw Construction Com- 
pany has used steam, electricity, and 
gasoline but disearded the gas engine 
a few vears ago, primarily because of 
the independahility of the engines used 
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and also because it was difficult to se- 
cure In every case a firm base for the 
engine. The steam engine equipment 
they have found has distinct advan- 
tages at times, such as cold weather 
concreting when it is necessary to heat 
the materials and often thaw around a 
job. 

However, this company prefers elec- 
tricity when it can be obtained, for the 
following reasons: (1) The power 
required on a construction job being 
intermittent, the saving made when 
the motor is not in use is considerable; 
(2) the power is always available on 
a moment’s notice; (3) the motors are 
portable, easily set up, require small 
housing, and very little attention; (4) 
electricity can now be obtained at rea- 
sonable figures and the former large 
expense involved in carrying motor 
equipment enough to drive with the 
different types of current used in dif- 
ferent cities no longer exists as most 
power companies rent motors on a rea- 
sonable basis. 

As to the motors used it may be said 
that the Aberthaw Construction Com- 
pany’s custom is to arrange its stand- 
ard four-bag mixer and belted hoist in 
one group and drive by a twenty-five- 
horsepower motor. The saw mill con. 
taining a split saw, planer, a pendulum 
cut-off saw, boring machine, and grind- 
er are regularly driven by a ten-horse- 
power motor. For material elevators a 
fifteen-horsepower motor running con- 
tinuously with a belt shift which 1s op- 
erated by a rope is used. Where the 
sand bins have been loaded from a 
track boot a five-horsepower motor 18 
generally used to run the conveyor 
equipment. To operate a concrete 
hoist a fifteen-horsepower motor 18 
commonly installed if there is one 
bight in the line. Direct-connected 
hoists are operated by twenty-two- 
horsepower units. On the hoist which 
operates the dump bucket the Aber- 
thaw Construction Company has an ad- 
ditional drum which operates the boom 
placed on the corner of the concrete 
tower. For driving its standard mixer 
which is a four-bag machine, twelve- 
horsepower motors are usually set up, 
but these mixers have been driven with 
as little as 7.5-horsepower each. 


Tungsten in Ontario. 

It is reported that scheelite, an ore 
from which tungsten is obtained, has 
been discoveed in northern Ontario. 
E. G. Rognon is credited with this find. 
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COMMISSION NEWS FROM NEW JERSEY. 


(Special Correspondence.) 


Hearing was held on the petition of the Interstate Telephone & 
Telegraph Company for approval of an issue of $1,525,000 bonds. 
This approval was objected to by Alan H. Strong, Esq., who ap- 
peared before the Board reprecenting ownership of five of the gen- 
eral mortgage gold bonds of the denomination of $1,000 each, of the 
Interstate Telephone & Telegraph Company, also representing owner- 
ship of certificate of beneficial interest for forty-nine shares of the 
capital stock of the Interstate Telephone & Telegraph Company of 
New Jersey. 

Hearing was called on the application for approval of agree- 
ment of merger and consolidation of the Lambertville Gas Light 
Company and the Flemington Gas Light Company to be known as 
the Hunterdon County Gas Company. 

The Board met on Friday, December 22, 1911, at Jersey City to 
hear the complaint of the mayor and Alderman of Jersey City vs. 
the Public Service Railway Company in regard to fare limits estab- 
lished by the company, also a complaint alleging annoyance to pas- 
sengers and people residing along the line of the Company because 
of the existence of flat wheels. 

On Tuesday, January 2, the Board will hear the complaint of 
the Township of Bordentown vs. the Riverside Traction Company 
referring to refusal of the company to comply with what is claimed 
is a legal obligation, to provide transportation for school children 
at a reduced rate of fare and to provide free transportation for cer- 
tain Township officials. 

The Board will hear the complaint of the Maple Shade Improve- 
ment Association vs. the Public Service Railway Company. regarding 
rates of fare charged between Camden and Maple Shade, a distance 
of 7.4 miles, it being alleged that the charge of ten cents is dis- 
criminatory. 

Wednesday, January 3, the Board will continue, at Newark, its 
investigation into the reasonableness of rates charged by the Pub- 
lic Service Gas Company. 

On Friday, January 5, the Board will hear the complaint of 
Edward J. Dusel, et al., vs. New York Telephone Company, in re- 
gard to alleged failure to supply service in the Borough of Dunellen. 
The Board will also, on this date, hold a hearing on a new schedule 
of fares involving certain changes proposed by the Central Railroad 


of New Jersey. 


INTERSTATE COMMERCE COMMISSION NEWS. 
(Spectal Correspondence.) 


The Interstate Commerce Commission has issued a circular to 
the telephone companies deferring the use of the uniform system of 
accounting, which was to take effect January 1. The circular, under 
the signature of Charles A. Lutz, chief examiner of accounts, is as 
follows: 

Accounting series circular No. 30, dated November 15, 1911, con- 
taining a tentative uniform system of accounts for telephone com- 
panies, subject to the act to regulate commerce, invited criticisms 
and suggestions from those interested ond stated that it was the 
intention of the Commission to have a uniform system of accounts 
issued under order as effective on January 1, 1912. Many valuable 
criticisms and suggestions have, in consequence, been received, 
which require time for further careful study and consideration be- 
fore a system of accounts is prescribed that may be best adapted to 
the purposes of all parties concerned. It has, therefore, been de- 
termined that the proposed system of accounts will not be made 
effective on January 1, 1912. 

Among the more important criticisms of the tentative classifi- 
cations received are such as express the need of a large number of 
small companies for a much simpler set of accounts than that em- 
bodied in the classifications for Class C companies, as tentatively 
provided in accounting series circular No. 30. 

When a system of accounts for telephone companies is formally 
prescribed under order of the Commission the classifications will be 
sent to the companies, as far as practicable, in advance of the ef- 
fective date to enable them to make preparations for the installation 
of the prescribed accounts. Any additional suggestions that tele- 
phone companies desire to offer in the meantime will be welcome. 


COMMISSION NEWS FROM NEW YORE. 
(Spectal Correspondence.) 


The Public Service Commission has decided to call for bids 
on Section 3 of the Broadway-Lexington Avenue subway, which 
extends from the northern line of Howard Street under Broadway 
to a point midway between Houston and Bleecker Streets, with a 
station at Prince Street. Bids will be opened on January 11. 


C| Current Electrical News ||) 
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Following correspondence with the Public Service Commission, 
Second District. the Western Union Telegraph Company has ad- 
vised the Commission that arrangements have been completed for 
the delivering free of messages within corporate or municipal lim- 
its in the state of New York, including the large territory com- 
prising Greater New York. In the outlying boroughs, however, 
the company will not undertake to make deliveries at any hours 
of the night when the local offices serving those boroughs are 
closed. In its letter to the Commission the company states that 
it believes that this move on its part will be a long step in ad- 
vance and will do away with a certain amount of dissatisfaction 
attendant upon extra delivery fees. The company further ex- 
presses the hope that the action will be justified by an increased 
satisfaction to the public since the additional expense to the com- 
pany is heavy. 


IMPORTANT DEVELOPMENT 


(Special Correspondence ) 


MONTEREY, MEX.—Further details of the plans of the Com- 
pania Hydro-Electrica Mexicana for the installation of hydro- 
electric plants and the construction of power transmission systems 
in Northern Mexico have been made public here. The concessions 
which the company has taken over give it the right to utilize the 
water of the Rio Blanco in the states of Tamaulipas and Nuevo 
Leon and of the Rio de los Naranjos in the San Luis Potosi for 
the development of electric power. The company, which has a 
capital stock of $15,000,000, is now having surveys made prepara- 
tory to beginning the work of constructing the first two hydroelec- 
tric plants upon these streams. It is stated that the plans call for 
the development of approximately 75,000 horsepower. The trans- 
mission lines will be extended to cities and mining camps within a 
radius of 150 miles of the hydroelectric ‘plants. This enterprise 
will be the means of affording cheap lights and power for the cities 
of Monterey, Saltillo, Tampico, Victoria, Montemorelos, Linares and 
San Luis Potosi, as well as a number of smaller places and thriving 
mining camps. It is announced that contracts have been let for 
hydraulic and electric works. The carrying out of the present plan 
will involve the expenditure of more than $10,000,000 gold, it is 
stated. Under the concessions held by the company from the gov- 
ernment it has available water supply sufficient to develop more 
than 100,000 horsepower of electrical energy, and this full power 
will be ultimately reached. The officers of the company are: 
Thomas M. Sanders, president; Manuel Migoni, secretary: Jose 
Romero, comissario. D. 


LIGHTING AND POWER. 
(Spectal Correspondence. ) 

OAKLAND, IOWA.—The electric light plant will be rebuilt. 

BOULDER, COLO.—A new system of street lighting is to be 
installed. 

ALLISON, IOWA.—Claude Mackey has been granted a franchise 
for an electric light plant. C. 

MENLO, IOWA.—The proposition to light the town by electric 
lights was carried almost two to one. 

HOPKINTON, IOWA.—Milrey Brothers will construct a power 


dam across the Maquoketa River at this point. C. 
CLARA CITY. IOWA.—Charles Bush and E. Behrends have 
been granted a franchise for an electric light plant. C. 


WAYZATA, MINN.—The town voted bonds for an electric light 
and water-works system, the former to cost $15,000. C. 
LINDSTROM. MINN.—The St. Croix Falls Minnesota Improve- 
ment Company will build a transmission electric station here. €C. 
DOWNIEVILLE, CAL.—The Brown Bear mine, operated by J. G. 
Jackson, plans for the installation of an electric-power plant. A. 
INDIANAPOLIS, IND.—Permits have been issued for the in- 
stallation of eight electric elevators in the Hume-Mansur Building. 
MOGOLLON, N. M.—The Socorro Mining Company is installing 
an electric power plant at Mogolon, where a number of its mines 
are situated. D. 
TUSCARORA, NEV.—The Tuscarora Mines Company, H. S. Has- 
kins, general manager, plans to increase the capacity of its power 
plant. A. 
McVILLE, N. D.—The Council and Commercial Club are dis- 
cussing the installation of several] large street lights on Main 
street. C. 
SIDNEY, O.—The Western Ohio Electric Railway Company has 
secured a ten-year franchise to furnish light. heat and power in 


Sidney. 
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OLYMPIA, WASH.—The City Council plans for the construction 


of electric-light arches on East Fourth Street. Tungsten lamps will 
be used. | 


ALTON, IOWA.—The Electric Light & Power Company has been 
sold to the Mason Plumbing & Heating Company, who will improve 
the plant. l C. 

LAKEVIEW, ORE.—Owners of the Ramona Hot Springs near 


Lakeview, plan for the installation of an electric-lighting and pump- 
ing plant. 3 


A 

SIDNEY, O.—The Western Ohio Electric Company was this 
week granted a ten-year franchise to furnish light, heat and power 
in this city. H. 

VISALIA, CAL.—Exeter’s Board of City Trustees has adopted 
and advertised for sale the franchise sought by the Tulare County 
Power Company. 

CHAMPAIGN, ILL.—This city has voted in favor of the issu- 
ance of bonds to install a $35,000 street-lighting system of incan- 
descent lamps. 

SHEBOYGAN, WIS.—S. J. Fairweather of the fire system seeks 
information on a fiveampere, 110-volt generator with motor for 
changing storage batteries. C. 

KENMARE, N. D.—The Kenmare Light & Power Company is 
figuring on extensive improvements to the plant and service, both 
in the city and at the mines. Š 


SINTON, TEX.—The Sinton Ice & Light Company has been 


formed here with a capital stock of $10,000. It will install an elec- ` 


tric light plant and ice factory. D. 


GALICE, ORE.—The Cougar Consolidated Mines Company plan 
for the construction of an electric-lighting plant at its property. 
Edward Heath is superintendent. ' ; 


A 
EMBREEVILLE, TENN.—The Nolachuckey Power Company is 


planning to install a power plant and cotton mill a few miles down 
the Nolachuckey River from Erwin. 


MINNEAPOLIS.—The special committee orders the construction 


of a new street-car line on Franklin Avenue and Eleventh Street 
from the Mississippi River to Hennepin Avenue. 


FALLON, NEV.—The city has been authorized to construct an 
electric lighting, heating and power system, to borrow $15,000 for 
said purpose, and to issue bonds of the city therefor. 


SOMERSET, VT.—The New England Power Company plans to 
spend $4,000,000 in developing power on the Deerfield River. It is 
estimated that 120,000 horsepower will be transmitted. 


ST. MARYS, O—A fitfteen-year franchise and a ten-year con- 
tract for lighting the streets has been granted to William Jasper- 


son, of Coldwater, who has formed a new light and power com- 
pany. 


H 
HILL, ILL.—The Stone & Webster Engineering Corporation has 
started work from this point.on the $2,000,000 transmission line to 


be built from Keokuk to St. Louis. A power transmission station 
will be built here. : 


C 
CENTRAL CITY, IOWA.—The Wapsie Electric Light & Power 
Company is building a new dam across the Wapsie River here. 


It 
is to be 200 feet long, with a wing 137 feet long. A power house 
will also be built. , 


OAKLAND, CAL.—The Yolo Water & Power Company has filed 
articles of incorporation with $10,000,000 capital stock. The in- 


corporators are Leon M. Gove, H. L. Breed, Charles Gross, J. E. 
Bowes and M. S. Hamilton. 


SILVER CITY, N. M—The Mogollon Power and Mining Com- 
pany has been formed here with a capital stock of $250,000. Its in- 


corporators are Thomas J. Curran of Cooney, N. M.; R. P. Barnes 
and C. C. Royall, Silver City. D 


PASADENA, CAL.—General Manager C. W. Koiner of the 
municipal electric-lighting plant has been instructed by the City 
Council to purchase operating supplies, fuel oil, and construction 
materials to the extent of $1,500. A. 

LANSING, MICH.—The State Railroad Commission has au- 
thorized the Commonwealth Power Company to issue bonds for 


$1,860,000. The greater portion of this money is to be expended in 
improvements in the various plants. 


BOISE, IDA.—The plant and system of the Boise Gas Light 
Company has been acquired by Kelsey, Brewer & Company, Grand 
Rapids, Mich. The new owners are said to be pianning for im- 
provements and additions to the property. A. 


SAN FRANCISCO, CAL.—Articles of :ncorperation have been 
filed with the Secretary of State by The Northern Power & Water 


Company, San Francisco, capital stock $25,000; F. E. Boland, C. W. 
Willard and H. L. Atkinson, among the incorporators. 


WONDER, NEV.—The Jack Pot mine plans for the construction 
of a transmission line to connect with the new substation to be 
erected at its property. The line will be about one and one-half 
miles in length. E. S. Cunningham is superintendent. A. 

CAMAS, WASH.—The Northwestern Electric Company has been 
granted an electric-light and power franchise at Camas. The com- 
pany is engaged in building a dam on the White Salmon River, in 
Klickitat County, for a proposed hydroelectric power plant. A. 


WATERVILLE, IOWA.—The Council granted a twenty-five 
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year franchise to the Consumers’ Power Company of Mankato to 
construct a plant to distribute electricity for lighting and power 
purposes. A franchise has also been secured in Morristown. C. 


GREENFIELD, IND.—The Citizens’ Electric Company has been 
formed here for the purpose of creating current for the new orna- 
mental cluster system of lighting. The officers are as follows: J 


J. Pratt, president; Elam Leary, secretary, and Charles M. Curry, 
treasurer. 


8. 
COATESVILLE, IND.—At an election held in mis town the 
people voted in favor of issuing bonds for installing fixtures and 
equipment for an electric-light and power system. The current will 


be obtained from the Terre Haute, Indianapolis & Eastern Traction 
Company. 


LOS ANGELES, CAL.—The Board of County Supervisors will 
receive bids up to January 15 for furnishing and installing two 
water-tube boilers, a vacuum cleaning plant, and heating and ven- 


tilating system in the County Hospital. H. J. Lelande is clerk for 
the board. 


A. 
OTTUMA, IOWA.—The Ottuma Gas Light, Heat & Power Com- 
pany has been sold to Grand Rapids, Mich., and Chicago capitalists, 
called the Western Utilities Company. The company will be re 


organized and an issue of $750,000 bonds floated for extensions and 
improvements. 


. 


DAYTON, O.—The Montgomery County Commissioners have 
granted the Dayton Light & Power Company, a $20,000,000 corpora- 
tion, a franchise to continue the transmission of current from Mount 


McKinley to Trotwood, and to furnish the latter village with elec- 
tric light and power. 


DEL RIO, TEX.—E. B. Chapin, San Antonio, and associates who 
are arranging to construct a dam across Devil's River north of here, 
and install a hydroelectric plant of a capacity of 60,000-horsepower, 
have let the contract for the preliminary surveys to C. S. Young 
company, San Antonio. ; 

SAN FRANCISCO, CAL.—Articles of incorporation have bee 
filed with the Secretary of State by the California-Oregon Power 
Company, San Francisco, capitalized at $10,000. A. L. Whittle, Mill 


Valley; E. Schwab, San Francisco; snd E. Hohfeld, Alameda, are 
among the incorporators. 


MANKATO, MINN.—The Consumers’ Power Company is plan 
ning to run a power line through Vernon Center, Amboy, Winnebago 
and Blue Earth, one through Kasota and St. Peter, another one to 
Lake Crystal, one to Fairbault through Janesville, Easeca, Water- 
ville and Eagle Lake, Madison Lake and Elysian. 


BATTLE CREEK, MICH.—A new electric power plant costing 
$250,000 is to be constructed here by the Commonwealth Power 
Company, and work is to commence at once. The plant will be à 
terminal of the longest high tension in the world, running from the 
Au Sable River to this city, a distance of 250 miles. 


OAKLAND, CAL.—Articles of incorporations have been filed 
with the Secretary of State bv the Yolo Water & Power Company, 
a $10,009,000 concern formed by Oakland men. Electrical power. 
power sites, electrical and other energy for light and power are 
some of the enterprises to be engaged in by this company. 


GLENDALE, CAL.—Bids will be received up to January 8 for 
furnishing the city with tungsten and carbon incandescent lamps, 
singlephase transformers, five to fifty kilowatts capacity, induction 
integrating wattmeters. The goods must pass Inspection by the 
manager of the Glendale Municipal Lighting Department. 


LA CROSSE, WIS.—The Wisconsin Securities Company which 
recently organized in Milwaukee with $1,000,000 capital ts said to 
be interested in the refinancing of the La Crosse Water Power Com- 
pany, which will soon start work on repairing the damage to its 
property caused by the flood on the Black River last October. 


SACRAMENTO, CAL.—The State Board of Control has com- 
menced the installation of an ornamental arc-lighting system on the 
capitol grounds. Seventy-four lights will be installed surmounted on 
iron posts. George Radcliffe is capitol superintendent. The Board 


will soon call for bids for about 25,000 lamps for use in the state 
buildings during the coming year. A. 


SAN FRANCISCO, CAL.—The California-Oregon Power Com: 
pany has filed articles of incorporation with a capital stock of $10, 
000,000 to operate in the electric-light and power business in north: 
ern California and southern Oregon. A. L. Whittle, Mill Valley. E. 


Schwab and F. B. Lorigan, San Francisco, J. F. Sherman, Oakland. 
and E. Hohfeld, Alameda, are incorporators. A. 


LOS ANGELES, CAL.—The board of Public Works is advert!® 
ing for bids for street lighting in the city for the coming year. The 
specifications provide for two proposals: lighting the 3.203 lamps at 
present installed; for lighting such number and an addition of 5% 
new lamps to be placed in service in 1912. The Los Angeles Gas é 
Electric Company is at present furnishing the service. A. 


ATTALIA, WASH.—The Board of County Commissioners has 
granted an electric-light and power, and a water-works franchise 3 
the Attalia Land Company. The company plans for the imen 
construction of a transformer station, high-tension energy to aa 
tained from the Pacific Power & Light Company; and for the : 
stallation of a distributing system. A water-works system is al: 
planned. A 


AUSTIN, TEX.—The Hydraulic Properties Company, New York 


December 30, 191] 


which has the contract for the reconstruction of the dam across the 
Colorado River at Austin and the installation of a hydroelectric 
plant, has begun the work of erecting the building for the power 
house and will soon start the construction of the dam. The city 
has extended its electric power transmission system to the dam 
site to provide power for the construction machinery. D. 
SAN FRANCISCO, CAL.—The Northern Power & Water Com- 
pany has been incorporated with a capital stock of $25,000,000, to 
operate in the lighting and power business in northern California. 
F. T. Boland, C. F. Willard, H. F. Atkinson, A. J. McKeon and A. F. 
Kessel, all of San Francisco, and S. J. Langmaid, Berkeley, are in- 
corporators. A. 
ALLENTOWN, PA. —Authority has been granted the Lehigh 
Coal & Navigation Company for carrying into effect a great project 
for the generation of electric power from anthracite coal used di- 
rectly at the mouth of the mine ten miles west of Mauch Chunk, 
and the distribution of such current over high-voltage transmis- 
sion lines to industries in surrounding territory, ultimately reach- 
ing Philadelphia and New York. The project contemplates a pow- 
er plant of 100,000 kilowatts capacity, to be built in sections. The 
initia] installation will be a 30,000-kilowatt plant, which with dis- 
tributing lines and transformer stations will cost about $3,000,000. 
A subsidiary corporation called the Lehigh Navigation Electric 
Company will own the plant and handle the electric-power busi- 


ness. 
ELECTRIC RAILWAYS. 
(Special Correspondence.) 


ST. JOSEPH, MO.—The St. Joseph Electric Railway Company 
has been incorporated with a capital stock of $50,000. 

BIDDEFORD POOL, ME.—An electric road is contemplated be- 
tween Biddeford and Biddeford Pool, a distance of nine miles. 

DALLAS, TEX.—tThirty-one thousand dollars has been raised 
toward the proposed Dallas-Waco-Corsicana interurban line. 

SAN JOSE, CAL.—The San Jose Terminal Railway Company 
have announced that San Jose and Hollister will be connected by 
electric railway. 

WATERFORD, WIS.—It is proposed to build an electric line 
between Waterford and Spring Prairie. Fred Cooper of this city 
is promoting the project. 

OGDEN, UTAH.—The Ogden Rapid Transit Company is said 
to be planning for the extension of its system to Huntsville, a dis- 
tance of about eight miles. A. 

LORAIN, O.—The Boards of Commerce of Lorain, Amherst 
and Oberlin have started a movement for a new electric line to 
connect the three towns. 

PITTSBURGH, PA.—It is announced that the West Penn Trac- 
tion Company will build a ten-mile stretch to connect West New- 
ton with Hunker next spring. 

BLUEFIELD, W. VA.—It is contemplated to run a new trolley 
line between Bluefield and Princeton. B. M. Cohen and other 
prominent business men are the promoters. 

LETHBRIDGE, ALTA.—The city has voted to construct a 
municipal electric street railway. Bids are being taken. The esti- 
mated cost of the work will be about $96,832. C. 

GOLDSBORO, N. C.—The Goldsboro, Seven Springs & Swams- 
boro Railroad Company is planning to extend its line from Golds- 
boro to Seven Springs, a distance of ten miles. 

NORTH ADAMS, MASS.—It has been decided that the Kemp 
Park trolley line will be built. This assurance was given to Mayor 
Frink by a member of the Railroad Commission. 

SANTA CLARA, CAL.—The Peninsular Electric Company has 
been granted a franchise for an electric line to connect Santa Clara 
with the interurban system at Meridian Corners. 

CHICAGO, ILL.—An appropriation of over $2,200,000 has been 
granted for the various expenses connected with the drawing of 
Plans for the proposed system of passenger subways. 

PHOENIX, ARIZ.—Announcement has been made that the 
Arizona Railway Company will extend its line to the new Los 
Palmos addition and that the work will begin at once. 

SALT LAKE CITY, UTAH.—A franchise has been granted the 
Utah Light & Railway Company to extend its tracks along North 
Main Street to Second Street and thence to Capitol grounds. 

YOUNGSTOWN, O.—A street-car line is to be built to Poland. 
It is believed that the franchise will ultimately become the prop- 
erty of the Mahoning & Shenango Railway & Light Company. 

ALBERMARLE, N. C.—It is announced that an electric street- 
railway system will be built in Albermarle, with an extension to 
Crowell Mineral Springs. J. R. Moss is one of the promoters. 

WAPPING, CONN.—A committee composed of W. W. Grant 
and L. B. Priest has been appointed by the citizens to have the mat- 
ter of subscriptions for the proposed electric railway in charge. 

LOS ANGELES, CAL.—The Pacific Electric Railway Company 
will rebuild its narrow gauge line from Gardena to San Pedro, a 
distance of about thirteen miles. The line as rebuilt will be stand- 
ardized. A. 

PASADENA, CAL.—Bids will be received up to January 9 for 
the purchase of a thirty-year franchise to operate an electric line 
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along Washington Street from North Lake Avenue to the east city 
boundary. 

DOYLESTOWN, PA.—It is stated that Thomas Deegan of 
Philadelphia will build a trolley line from New Hope to this place 
and on to Perkasie. Franchises and rights of way are held by 
local men. 

JOHNSTOWN, N. Y.—The Common Council, of Johnstown, has 
granted the application of the Little Falls & Johnstown Railroad 
Company to construct and operate a street surface railroad on West 
Clinton Avenue. 

SEATTLE, WASH.—The Seattle Electric Company has been 
granted permission to build a single track line on Fifth Avenue and 
on Bell Street. A franchise for a pole line has been given on other 

A. 


streets in the city. 

KALAMAZOO, MICH.—The M. U. R. Railroad Company is con- 
templating the electrification of the road between Kalamazoo and 
Benton Harbor. An electric line will also be built from Kalamazoo 


to Grand Rapids. 

BOISE, IDA.—The Idaho-Oregon Interurban Company has ac- 
quired the Boise Valley Interurban Railway Company. The new 
owners plan for the construction of a line to South Boise, and from 
Caldwell to Nampa. A. 

KANSAS CITY, MO.—A recent report states that the last por- 
tion of Kansas City’s cable system is to be electrified. Every one of 
the old cable lines with the exception of this Twelfth Street stub 
was rebuilt between 1900 and 1905. 

RIALTO, CAL.—The Pacific Electric Railway Company has pur- 
chased a right of way for the extension of its line from Bloomington 
to Rialto, a distance of approximately six miles. It is stated that 
construction will soon be commenced. 

MILWAUKEE, WIS.—The Bucyrus Company has filed articles 
of incorporation. They will build and maintain electric dredges for 
large dredge work, and will invest $500,000 in Indiana. The prin- 
cipal office will be at Evansville, Ind. 

WATERLOO, IOWA.—At a conference of Waterloo and Parkers- 
burg business men it was decided that a street-car line to Elk Run 
would be in operation in the summer of 1912. C. C. Wolf, Parkers- 
burg, is very much interested in the project. 

FINDLAY, O.—The Columbus, Urbana and Western Electric 
Railroad has requested permission from the State Utilities Com- 
mission to issue bonds to the amount of $5,500,000 to finance a 
new electric line from this city to Columbus. 

WINCHENDON, MASS.—The plans for a street-railway line 
between Baldwinsville and Winchendon, made by the Massachusetts 
Northern Railway Company, are well under way and by spring 
everything will be ready for construction work. 

STRATFORD, OKLA.—At a meeting of the Commercial Club 
it was unanimously voted to accept the proposition of the Rapid 
Transit Interurban Company and raise the necessary bonus to ex- 
tend the line between Tecumseh and Stratford. 

PHOENIX, ARIZ.—The Salt Lake River Valley Electric Rail- 
way Company has been granted a franchise to enter the city on cer- 
tain streets with its proposed interurban railway which will con- 
nect Phoenix with all the principal towns in Salt River Valley. 

SAPULPA, OKLA.—Announcement has been made that a New 
York syndicate has purchased the Sapulpa Interurban Railway and 
will very soon begin the construction of an interurban line con- 
necting the cities of Sapulpa, Okmulgee, Tulsa and Muskogee. 


NORTH YAKIMA, WASH.—The North Yakima & Valley Rail- 
way Company (George Donald, president) plans to electrify its sys- 
tem, operating from North Yakima to Naches, a distance of about 
twelve miles. The improvement is estimated to cost about $350,- 
000. A. 

PETERSBURG, IND.—The people of Pike County have taken 
steps toward the construction of a short interurban line from Peters- 
burg to Patoka and thence to Mt. Carmel, Ill. A bridge will be built 
across the Wabash River jointly by the county and interurban in- 
terests. S. 
LOS ANGELES, CAL.—The Los Angeles Railway Company has 
been granted franchises for the construction and operation of lines 
on East Thirty-eighth Street, Central Avenue and Jefferson Street, 
and on Vernon and Vermont Avenues, for a period of twenty-one 
years. The sum of $5,000 is paid for the privilege. A. 

CHARLOTTE, N. C.—The Goldsboro, Seven Springs & Swans- 
boro Railroad Company, recently chartered, has purchased the prop- 
erty and franchises of the Goldsboro Street Railway Company, and 
is planning for an immediate extension of the car line from Golds- 
boro to Seven Springs, a resort ten miles from the city. 

LOS ANGELES, CAL.—Following the completion of the Van 
Nuys line the Pacific Electric Company will broad-gauge the present 
narrow-gauge line to San Pedro from Gardena. By use of the 
Redondo cut-off between Gardena and Los Angeles a second broad- 
gauge line will be in operation from the city to the harbor. 

CLEVELAND, O.—The Cleveland, Painsville & Eastern Rail- 
way has asked permission of the Ohio Public Utilities Commission 
to issue $211,000 forty-year five-per-cent bonds. The proceeds of 
the sale of this issue will be used for expenses incurred in con- 
structing a new power plant and reconstructing the transmission 


lines. 
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FRESNO, CAL.—Surveyors are now at work for the San 
Joaquin Light and Power Company laying out the route of a rail- 
road to run from Fresno to Big Creek. The cost of the road will be 
$1,000,000. It will probably run to the plains by way of Little Dry 


Creek and connect with the Southern Pacific at the Fresno copper 
mines. 


BROWNSVILLE, TEX.—Sam A. Robertson, San Benito, Texas, 
who recently obtained a franchise from the City Council for the con- 
struction of a street-railway system here, has begun the work of 
laying the track. It will connect with the interurban system of the 


San Benito & Rio Grande Railway Company of which Mr. Robert- 
son is at the head. i D. 


TIPTON, IOWA.—It is announced that a company known as 
the Davenport, Iowa, City & Western Railroad Company will be 
incorporated for the purpose of constructing an interurban line be 
tween Davenport and Iowa City, with a branch line from the 


main division to Tipton. C. E. Coon of Omaha, Neb., is the pro- 
moter of this company. 


PORTLAND, ORE.—The Oregon Electric Railway Company has 
filed supplementary articles of incorporation increasing its capital 
stock from $100,000 to $6,000,000. The papers enumerate the pro- 
posed construction of new lines as follows: from Natron to On- 


tario, with branches to Klamath Falls, Agency Plains, Lakeview, and 
from Lakeview to Goose Lake. A. 


S1'. LOU{S, MO.—The Grandview Railroad Company has been 
incorporated with a capital stock of $200,000, and is organized to 
construct an electric railroad nineteen miles long from the city 
limits to a cement mill. It is stated that work will commence at 
once. Frederick Herkert, president of the St. Louis Trunk Hard- 
ware Manufacturing Company, is the principal stockholder. 


SPRINGFIELD, ILL.—The Springfield Commercial Association 
has adopted resolutions endorsing the Springfield Northwestern In- 
terurban Railway Company. The plans are to construct a new 
interurban line from this city to Mason City and Petersburg via 
Athens and Greenview. Resolutions have also been adopted endors- 
ing the construction of the St. Louis & Central Illinois Traction 
System, which will operate between this city and Vandalia. 


DALLAS, TEX.—It is announced by R. M. Nunelly, Jackson- 
ville, Tex., vice-president of the Trinity Valley Traction Company, 
that its plans for the construction of an interurban electric railway 
from Dallas to Palestine, a distance of about one hundred miles, are 
well advanced and that it is expected the work of grading the line 
will be started some time in January. Its route traverses a thickly- 


settled country and passes through a considerable number of thriv- 
ing towns. s D 


DOUGLAS, ARIZ.—The Douglas Electric Railway Company, the 
Douglas Improvement Company and the International Land & Im- 
provement Company have been merged into one corporation to be 
known as the Douglas Investment Company, with a capital of 
$1,500,000. The company plans to increase the capacity of its elec- 
tric power plant, and the construction of lines to the new Calumet 
& Arizona and Shattuck Mining Company's smelting plants, and 
through the Sulphur Springs Valley. : 

PITTSBURGH, PA.—A new electric road, ten miles in length, 
is to be constructed at a cost of $600,000 by the Coraoplis & 
Woodlawn Suburban Railway Company, for which a charter is to 
be asked on January 1, 1912. The towns the new line will touch are 
Stoops Ferry, Glenwillard, Wireton, Scottsville, Woodlawn and Cora- 
opolis. The officers of the company are: President, Postmaster 
Dithrich; secretary, Attorney A. C. Purdy; treasurer, Harry G. Gra- 
ham, Pittsburgh. J. H. Barrett and Charles Gibson, Jr., who were 
the engineers in charge of the building of the Pittsburgh & Butler 


Short Line, will act in the same capacity in the construction of 
this line. 


TELEPHONE AND TELEGRAPH. 
(Special Correspondence. ) 


HILL CITY. MINN.—Bert Wideman has been granted a fran- 
chise for a local telephone exchange. 


SITHERLIN, ORE.—M. A. Ralston and E. Wickizor have been 
granted a telephone franchise in this city. 


SAGLE, IDA.—The Interstate Telephone Company plans for the 
extension of its lines from Sagle to Blacktail. A. 


MITCHELL, S. D.—The council is considering the matter of 
granting a franchise for a complete telephone exchange. C. 


SPRINGSIDE, SASK.—The Saskatchewan Telephone Depart- 
ment has run surveys for a long-distance line to Theodore. C. 
OWATONNA. MINN.—The Tri-State Telephone Company will’ 


be granted a franchise to operate a toll switching station 
here. 


C. 
VAN NUYS, CAL.—The Home Telephone Company plans for the 


construction of a line from Los Angeles to Van Nuys, a distance of 
about nine miles. A. 
PECOS., TEX.—It is expected that work will soon start on the 
$120,000 worth of new telephone construction work by the Tri- 
State Telephone Company. 
OUTLOOK, WASH.—The Outlook Telephone Company plans for 


the extension in its system from Outlook to Zillah and Toppenish 
a distance of about twelve miles. 
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BROKEN BOW, NEBR.—The Broken Bow Telephone Company 
has been incorporated with a capital stock of $1,200. E. J. Rob 
erts and Jud Moore are named among the incorporators. 


RICHMOND, CAL.—The Pacific States Telegraph & Telephone 
Company plans to put in a distributing line in this section witnin 
the coming year for the accommodation of about 4,000 telephones. 


SPOKANE, WASH.—The Mountain States Telephone & Tele 
graph Company will spend $1,000,000 in Idaho and Montana next 


year building new toll lines and circuits to the Washington state 
line. 


ROCKFORD, ILL.—The Northwestern Telephone & Telegraph 
Company has been incorporated with a capital stock of $1.500. 


George P. Gallaher, George J. King and John H. Camlin are incorpor- 
ators. 


PARKMAN, OKLA.—The Parkman Telephone Company has 
been incorporated with a capital stock of $5,000. The incorporators 


are Thomas E. Burton, Frank R. Clark, C. H. Kratz and William 
Davis. 


MARQUETTE, MICH.—The Devils Creek Telephone Company 
has been organized at Daggett, with the following officers: presi- 


dent, Robert Plutchak; treasurer, Albert Engle; secretary, Henry 
Lucke. 


OLYMPIA, WASH.—The Mission Creek Telephone and Elec 
tric Power Company of Cashmere has been incorporated with a 


capital stock of $5,000. A. C. Jones and E. F. Stowell are among 
the incorporators. 


SPOKANE, WASH.—The Pacific Telephone & Telegraph Com- 
pany plans for the construction of a new line between Spokane and 


Ellensburg by way of the Lind district, a total distance of approxi- 
mately 200 miles. 


CUTLER, IND.—The Cutler Co-operative Telephone Company 
has increased its capital stock $6,000. The purpose is to extend and 
improve the plant. George W. Shanklin is president, and Frank A. 
Mitchell, secretary. S. 

BANGOR, ME.—The Postal Telegraph-Cable Company has is- 
sued instructions to its comstruction department to proceed with 


the work of extending the line to connect with the Independent 
Telephone Company. 


NASHVILLE, TENN.—The Rosemark Telephone Company has 
been incorporated with a capital stock of $2,000. The incorporators 
are E. A. Thompson, J. T. Gragg, W. R. McCalia, H. T. McQuiston, 
J. C. Irwin and others. 

WATSONVILLE, CAL.—Property owners in the Carlton district 
will soon commence the construction of a private telephone system. 
A trunk line will be built to connect with the exchange of the 
Pacific Telephone & Telegraph Company at Watsonville. A. 


ORESTES, IND.—The Orestes Telephone Company. which op 
erates a large number of rural telephones in this county. has ob 
tained a twenty-five-year franchise in the town of Orestes, and will 
at once proceed to extend its service, installing new telephones. S. 


TSICOMA, WASH.—Theodore N. Vail, president of the Amer- 
ican Telephone & Telegraph Company, has announced that nearly 
$2.000.000 will be expended in extending the telephone lines and 


making other improvements to the holdings of the Sunset Tele 
phone Company. 


TACOMA, WASH.—The Pacific Telephone & Telegraph Com- 
pany is said to be planning for the erection of a new branch er- 
change at Tacoma, and many extensions and improvements in its 
system. The work is estimated to cost $200.000. The company bas 


been granted a twenty-five year franchise at Odessa and will soon 
commence the installation of a system. 


VISALIA. CAL.—It is the declared intention of the Ducor- 
California Hot Springs Telephone & Telegraph Company, which 
has filed articles of incorporation with a capital stock of $10.000. 
to build and maintain a telephone system between the towns of 
Hot Springs, Ducor, Terra Bella, Porterville and Rich Grove. The 
estimated length of the line is forty-three miles. 


NOBLESVILLE, IND.—The Deming Telephone Company bas 
filed articles of incorporation with the Secretary of State. The 
capital stock is $10,000. The company proposes to build, establish. 
own, maintain and operate telephones and telephone exchanges and 
do a general telephone business throughout Hamilton County. 
James B. Studart, M. Jcssup and B. Jessup are directors. S 


ELECTRICAL SECURITIES. 


D. Arthur Bowman & Company, St. Louis, is offering Spring 
T (Mo.) Railway & Light first lien fifteen year five per cent 
ondas. 

Chicago Railways Company will redeem on February 1. $1.20- 
000 Chicago Railways Company five-year six per cent funding notes. 
dated February 1. 1908; and $4,776.000 five year six per cent col 
lateral notes. Chicago Railways Company’s balance for division 
with the city for twelve months ended October 31, after seventy 
per cent operating expenses and $3,278.660 interest. was $1713.38 

There has been listed on the Philadelphia Stock Exchange 
$8,203,000 first and refunding mortgage five per cent gold bond- 
of the Virginia Railway & Power Company, due 1934; and $41.1" 
additional Welsbach company collateral trust five per cent bonds 
making the total amount of the latter bonds listed to date $4.14) (°° 


December 30, 1911 


Brooklyn Rapid Transit earnings continue their satisfactory 
expansion. For the first half of December gross increased at the 
rate of $4.000 per day, compared with $3,500 in November and 
$2,800 daily in October. The mild weather and seasonal trade 
conditions were the main factors contributing to this growth. 


DIVIDENDS. 

American Telephone & Telegraph Company; regular quarterly 
dividend of $2 a share, payable January 15 to stock of record De- 
cember 30. 

Butte Electric & Power Company; quarterly dividend of one and 
three-quarters per cent, payable January 2 to stockholders of 
record December 20. 

Cities Service Company; monthly dividends of one-quarter of 
one per cent on both common and preferred, payable January 1 to 
stock of record December 20. 

Electric Storage Battery Company; quarterly dividends of one 
per cent on both common and preferred stocks, payable January 2. 

Interstate Railways Company; semiannual dividend of three 
per cent, payable January 2. 

Massachusetts Lighting Companies; quarterly dividend of one 
and three-quarters per cent, payable January 15 to stock of record 
December 26. 

Narragansett Electric Lighting Company; quarterly dividend 
of $1 a share, payable January 2 to stock of record December 14. 

Public Service Corporation of New Jersey; a quarterly divi- 
dend of one and one-half per cent, payable December 30 to stock 
of record December 29. 

Republic Railway & Light Company; quarterly preferred divi- 
dend of one and one-half per cent, payable January 15 to stock 
of record December 30. 

Susquehanna Railway Company; common dividend of one per 
cent, payable January 21 to stock of record December 21. 

United Gas & Electric Company; semiannual preferred divi- 
dend of two and one-half per cent, payable January 15 to stock 
of record December 30. — 

Washington Water Power Company; quarterly dividend of 
two per cent, payable January 2 to stock of record December 15. 

Westinghouse Electric & Manufacturing Company; preferred 
dividend of one and three-quarters per cent, payable January 15 
to stock of record December 30. 

Winnipeg Electric Railway Company; quarterly dividend of 
three per cent, payable January 2 to stock of record December 20. 


CLOSING BID PRICES FOR ELECTRICAL SECURITIES IN THE LEADING EX- 
CHANGES AS COMPARED WITH THE PREVIOUS WEEK. 
NEW YORK. 


Allis-ChalmerS COMMON .... cc cee cee ee teeter neering 15, 34 
Allis-Chialmers preferred .. 0.0.0.0... cee eee tee eee RG 7 & 
Amalgamated Copper oo... cece eee ee ee ete eet e ete eens 665 663% 
American Tel. & CaAble@eiias fico ou pee SE eee Wee eN ae de ees "74 “74 
American Tel. Teles escew hein eo oS i awe Se oe ew Sa 1393 140% 
Brooklyn Rapid Transit... 0... 0.0.00 cece eee eee eee eee eee 77 173% 
General Electrice So i ohn ORE EE EWS RS 1G Oe EERE EES IG 155 155 
Interhorough-Metropolitan COMMON 2... 6c cee cee eee eens 15% 1514 
Interborough-Metropolitan preferred oo... ccc eee ee eee ee 483, 48% 
Kings County Electric. .... eee. eet eee ee ee 129 129 
Mackay Companies (Postal Telegraph and Cables) cominon,. 81% 81 
Mackay Companies (Postal Telegraph and Cables) preferred 71 71 
Manhattan Elevated 2.0... ccc cc ce ee ee tee teens 13 133% 
New York & New Jersey Telephone. .... 0. ccc cee ener ee enes 103 103 
Pacific: Tel & Tel... irer Oia ireie bes tA Oe Ae ee Oey OE es 48 48 
U. S. Steel -COmmMmbG nicks 46.6465 0.5 409 Ook PEGE REE 18% 685, 
U. S. Steel preferred... cc ccc cece eee reenter te anees 111% 111% 
Western Union 9.356.400 oe a hee wees Bae Saw he ae Fe oe 79 80% 
Westinghouse COMMON wo. ccc ee eee ee eee tenet eee eee 67 68% 
Westinghouse preferred ........ cece et eet e teens *114 #114 
*Last price quoted. 
S pets ROSTON. Dec. 26. Dec. 18. 
American Tel. & Tels cig. ccc cic ee ee eee Re eee eae 140 140 
Edison Klec. Tluminating. 0.0.0... 0c ce cee ee eee eee tte 293 295 
General Electri rc yd wo sae ele 1 i RS TRS E RS Ree S 55 155 
Massachusetts Flectric COMMON, ..... 0. ce eee ee teens 217% 22% 
Massachusetts EBlectric preferred. ..... 0.00000 -94 9416 
New England Telephone.... co.cc. ccc eee eee ete enee 154 157 
PHILADELPHIA. Dec. 25. Dec. 18. 
American Railways aig taiiuss caw cows idee usenet ee vie eee 5 4514 
Electric Company of America. .... ccc cece eee te eee ents 12 12 
Electric Storage Battery common.........-.0e cece eee 53 5414 
Electric Storage Battery preferred. ........ 0.00 cece eee eee 53 54% 
Philadelphia Eleetrie sie sisuedcnenveuiiawe fi ee AS ON eae Ore RS 16% 16 
Philadelphia Rapid Transit.. ....... 0.0. cece eee weer ete tenes 23 Ly 2314 
Philadelphia Traction 0.0.0... cc ccs cee cee ee eee eens en ebeeeens 8414 8414 
Enion DRACO sa uot ees eles bdsm ohd LO UN Ok Yee eee Ea 51% 51 
CHICAGO. Dec. 25. Dec. 18 
Chicago Elevated Railways common .......0000 ee eee eee eee 30 : 
Chicago Elevated Railwavs preferred ........0.00 2 eee ene eee 911% 92 
Chicago Railways, Series Loo... ccc eee ents 99 961%, 
Chicago Railways, Series 2......... 00. e eee tee eee eee ees 37 3614 
Chicago Subway ......... 0c cece ee eee Shaanti et gist ah E S 14 4 
Chicago Telephone oc cccccciccccvees nese cade een et ee ree nna 13614 1384, 
Commonwealth Edison .......... ccc ewe eee ee teens 12514 135 
National Carbon common......... 000s eee eee e eee eeeees 106 103 
118 118% 


PERSONAL MENTION. 
H. E. McAFEE, formerly of Denver, Colo.. has become district 
manager of the Mountain States Telephone & Telegraph Company, 
with headquarters at Butte, Mont. 


EUGENE CREED has been appointed advertising manager of 
the Morris Iron Company of New York City and Frederick, Md. He 


will continue to direct the sales organization. 
GODFREY BOYD has been appointed a special engineer for the 
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Standard Plunger Elevator Company of Worcester, Mass. Mr. 
Boyd’s headquarters will be at 1307 Euclid Street, Washington, D. C. 

WALTER L. THOMPSON, New York manager of the Philadel- 
phia Storage Battery Company, is in charge of the new office which 
the company has opened in the American Building, Broadway and 


Columbus Circle, New York City. 

P. H. HASELTON, of the Fort Wayne Electric Works, read an 
interesting paper on “The Method of Varying the Speed of Alternat- 
ing Current Motors,” following a dinner served to the Fort Wayne 
section of the American Institute of Electrical Engineers Thursday 


evening, December 21. 

ANDREW McCORMICK has been elected preseident of the 
Stockton Terminal] & Eastern Railroad. The other officers of the 
road are F. J. Dietrich, vice-president; E. F. Davis, treasurer: Robt. 
F. Burns, secretary, and J. E. Adams, traffic manager. The road is 
owned by the shareholders of the United Investment Company. 


H. THURSTON OWENS, consulting engineer, New York City, 
has been invited to lecture before the New York Section of the 
Illuminating Engineering Society, on January 11, 1912. Mr. Owens 
will illustrate by means of stereopticon views his paper on “Modern 
ae in Street Lighting” with especia] reference to New York 

y. 

A. E. BARNES, factory superintendent of the Fort Wayne Elec- 
tric Works, read a paper prepared by W. P. Gleason, president of the 
Gary steel works, before the December meeting of the Electric 
Technic Club on “How Steel is Made.” The paper, which was illus- 
trated, explained in detail the working of the great plant, and told 
in a lucid and interesting manner of each step in the manufacture 


of steel. 

J. BRODIE SMITH has severed his connection with the Man- 
chester Traction, Light & Power Company and the street railways of 
Manchester, N. H., to open an office for himself. He will act aa 
electrical expert in all matters pertaining to electric lighitng and 
railway properties and will deal in real estate and loans. He ex- 
pects to begin business about February 1. Mr. Smith will be suc- 
ceeded by E. C. Foster of New York City, who has had wide expe- 
rience in railway and lighting properties. 


OBITUARY. 


HUGH J. McGOWAN, president of the Indianapolis Traction & 
Terminal Company and also of the Terre Haute, Indianapolis & 
Eastern Traction Company and connected with numerous other en- 
terprises, died suddenly at his home in Indianapolis, December 19, 
1911. Mr. McGowan had been in poor health for two years or more 
and had made extended trips to California and Europe in search of 
relief. He returned from Europe last October feeling greating bene- 
fited and immediately resumed his work at his desk. Mr. McGowan 
was born on his father’s farm in Clay County, Missouri, January 
24, 1857. He worked on the farm until he was nmeteen years of 
age when he went to Kansas City, where he subsequently became a 
hostler in the street car barns, a policeman, and marshall of the 
county, the latter by election. After his term of office expired he be- 
came city agent for the Barbar Asphalt Company and in this he 
showed his capacity to handle large businesses. What proved to be 
the greatest of these came in 1899 when he went to Indianapolis and 
took charge of the street car company for eastern bond holders. 
Mr. McGowan improved the property and service and then evolved 
the great system of interurban roads operating out of Indianapolis, 
three of the principal lines being under his management at the time 
of his death. Mr. McGowan was easily the greatest interurban 
magnate in Indiana and had but few equals in other states. He was 
a man of forcible character and great business capacity. He was, 
too. a man of the most kindly impulses, and owed the success which 
came to him to his own industry. Though in the thirty-five years 
in which he piled up a fortune of more than a million dollars Mr. 
McGowan gave liberally toward al] public enterprises and was a 


steadfast friend to education. 


NEW PUBLICATIONS. 


PROMOTION OF COMMERCE.—This pamphlet is prepared ex- 
pressly for the use of American manufacturers and merchants who 
desire to avai] themselves of the facilities established and main- 
tained by the Government of the United States for the promotion of 
commerce. A list of special publications is given. together with a 
resumé of the work of other bureaus and offices more or less related 
to the promotion of manufacture and commerce. ; 

THE USES OF PEAT.—The results of an investigation that was 
undertaken to determine whether peat, a fuel widely used in some 
countries, could be serviceable in the United States are contained in 
a bulletin, “The Uses of Peat for Fuel and Other Purposes.” just pub- 
lished by the Federal Bureau of Mines. The author of the bulletin, 
Charles A. Davis, the peat expert of the bureau, gives an exhaustive 
review of the entire problem, both in this country and in Europe, 
and draws the conclusion that the peat becs of this country are a 
great and neglected resource, which, when properly and fully de- 
veloped, will add to our national wealth no inconsiderable quantity 
of good fuel and of raw material for important arts and manufac- 
tures. The author concludes by stating that the greatest use of 
peat will probably be in connection with properly constructed gas 


producers. 
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NEW INCORPORATIONS. 


SAN FRANCISCO, CAL.—The Thermo Electric Company has 
been incorporated with a capital stock of $50,000 by F. C. Morgan, 
T. S. Crellin, G. T. Marsh and E. M. Mason. A. 


LOS ANGELES, CAL.—Thbe Union Coal & Electric Company 
has been incorporated by R. O. Young, G. C. Beaman, G. R. William- 
son and W. H. Packard, with a capital stock of $1,000,000. A. 


SAN FRANCISCO, CAL.—The Thermo-Electric Company has 
been incorporated with $50,000 capital. The directors are F. C. 


Morgan, T. S. Crellan, M. H. Shoeberg, G. T. Marsh and E. M. 
Mason. 


NEW YORK, N. Y.—The Atlantic Communication Company 
was recently incorporated with a capital of $100,000 by Paul C. 
Schnitzler, Charles E. Thorn and Silas H. Dayton. The company 


will manufacture devices for use in connection with wireless 
telegraphy. : 


CLEVELAND, O.—The Crescent Electric Company has been 
-incorporated with a capital stock of $1,000. The object of this 
company is to engage in general work of an electrical construction 
and electrical repairing. The incorporators are J. S. Wilson, V. J. 
Rodgers, R. M. Zimmerman, E. K. Zimmerman and 8. E. Wilson. 


PROPOSALS. 


WIRING AND FIXTURES.—The office of the Supervising 
Architect, Washington, D. C., will receive sealed bids for installing 
conduits, wiring and lighting fixtures in the post office at Santa 
Barbara, Cal, and at Orangeburg, S. C. Bids on the first close on 
January 29; the date set for the second is January 19. Drawings 
and specifications may be obtained from the custodian of site, or 
from the Supervising Architect at Washington, D. C. 


FOREIGN TRADE OPPORTUNITIES. 


(From Daily Consular Reports, issued by the Bureau of Manufac- 
turers. In replying please mention file number.) 

NO. 7718. PUBLIC UTILITIES.—An American consular officer 
American vice-consul general at Bangkok, Siam, has forwarded two 
copies of specifications and form of tender for the municipal elec- 
tric power station for Bangkok city waterworks. These specifica- 
tions, diagrams, charts, etc., can be obtained by interested firms 
upon application to the Bureau of Manufacturers. 

NO. 7718. PUBLIC UTILITIES.—An American consular officer 
reports that at the last meeting of a city council in his district it 
was decided to receive tenders for franchises from companies or 
individuals to take over all of the city’s civic utilities, embracing 
the water supply, electric light and power service, and street-car 
system. Persons interested in this proposition should address the 
mayor of the city in question for full information. 


LEGAL NOTES. 


POWER-HOUSE EMPLOYE RIDING ON PASS A “PASSEN- 
GER.’—An employe employed to labor by the day in the power 
house of a railway company, and who is furnished with a free pass, 
under a rule of the company, which entitles him to ride on any 
of the company’s cars at any time, and about his own business, 
during the continuance of his employment, is a “passenger” when 
riding either to or from his place of labor, and not a fellow servant 
of the motorman in charge of the car, and is entitled to the same 
rights as a passenger for hire. If he is injured, or killed, through 
the negligence of a motorman while so riding, the railway company 


is liable—Supreme Court of Appeals of West Virginia in Harris vs. 
City & Elm Grove Railroad Company, 70 S. B. 859. 


CONSTRUCTION OF CONTRACT AS TO COMPUTING COM- 
PENSATION FOR POWER.—A contract between an electric railway 
company and a power company provided two methods of comput- 
ing the amount due for power; one at the rate of one cent per kilo- 
watt-hour, Meter measurement, and the other at the rate of $3.00 per 
horsepower, obtained by multiplying the average of maximum con- 
sumption of horsepower by the railway company during two fifteen- 
minute intervals in each month, when the railway’s consumption was 
greatest, the amount to be paid in any month by the kilowatt-hour 
method not to be less than the amount determined by the horse- 
power method. It was further provided that commercially accurate 
integrating wattmeters of the power company should be used in 
recording the kilowatt-hours, and that a Bristol recording wattmeter 
should be used in computing the amount upon the horsepower basis. 
The Supreme Court of Washington holds that the figures used by 
the court below in determining the amounts to be charged each 
month having been obtained by using the planimeter and this being 
the method agreed upon by the contract, the railway company could 
not be heard to say that it was not a proper method. Then, the 
voltage required by the contract was not less than 550, whereas upon 
a few occasions, allowing for a two-per-cent loss in transmission per- 
mitted by the contract, it dropped below that requirement, while in 
some instances the voltage was above the contract requirement dur- 
ing the fifteen-minute periods, which were to be used as a basis for 
ascertaining the amount of power furnished. But the court can see 
no breach of the contract in this regard, especially as there was no 
claim nor contention that the railway company was ever damaged by 
lack of power, or received less than it required. And the court 
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thinks that little credit should be given to the claim of inaccuracy 
in the Bristol recording wattmeter, the railway company having been 
permitted under the contract to test the meters for accuracy. Seat: 


tle,, Renton & Southern Railway Company vs. Seattle-Tacoma Power 
Company, 116 Pac. R. 289. 


COMBINATION OF TELEPHONE SYSTEMS.—A long-distance 
line passing through a town where there was a local telephone sys 
tem, a contract was entered into where connection was to be 
made, the local system to take certain improved transmitters and 
receivers and to pay a small rent therefor, and agreeing that, so 
long as it retained this connection under the contract, it would not 
extend its lines so as to conflict with the business or interests of 
the long-distance company, and would not make any connection 
with any other telephone lines; and would not extend its lines out- 
side of the county, and would give its long-distance business exclu. 
sively to that company. The two companies were not competitors. 
The long-distance system had not been doing any business of any 
kind in the town or in the county, and the local system wanted 
to obtain for its patrons and itself the advantages of long-distance 
connections. The Supreme Court of Mississippi holds that there 
was nothing unlawful about this agreement—that it did not vio 
late the anti-trust law. The contract promoted the efficiency of 
both systems, and made both of greater use to the public, as well 
as more valuable to the owners. If the contention that this con- 
tract was illegal were to prevail, the court must hold that while 
either of these systems could lawfully purchase the other, and stip 
ulate that the selling system would not engage in business for a 
reasonable period of time and within a territory reasonably neces 
sary for the protection of the purchasing company, yet when they 
did the lesser thing of only buying and selling the right to use 
the long distance in connection with the local business, leaving 
both systems, and made both of greater use to the public, as well 
ference by the other, the lesser contract was illegal. If the long 
distance company could not thus protect itself, the local system hav- 
ing obtained the right to connect might have connected itself with 
other systems, and by its contract and through its exchange have 
connected all the systems around there with the long-distance lines, 
thus using the long-distance line not only for itself, but for other 


companies.—Cumberland Telephone & Telegraph Company vs. State, 
54 So. 670. 


INDUSTRIAL ITEMS. 


ALLGEMEINE ELEKTRICITATSGESELLSCHAFT, Berlin, 
Germany, has issued a bulletin describing its galvanoscope for test- 
ing insulation, and one on turbine-driven boiler-feed pumps. 


THB AMSLER GAS POWER COMPANY, Pittsburgh, Pa., ff 
lustrates and describes its type C suction gas producer for power 


fuel, in a recent bulletin. Several drawings of the producer and its 
parts are included. 


C. W. HUNT COMPANY, New York, N. Y., advertises its “Steve 
dore” plumbago-laid Manila rope in a recent booklet. A folder 
mailed at the same time illustrates the “Hunt” tension-adjust 
ing couplings. These are used to maintain even tension on ropes 
where multiple rope drive is employed. 


THE YALE & TOWNE MANUFACTURING COMPANY, New 
York, N. Y., has published a catalog illustrating and describing its 
chain blocks, electric hoists, trolleys and cranes. The publication 
is fully illustrated and shows a number of types of hoists and als 
details of many interesting features connected with them. 


THE WORTS-McKISSON MANUFACTURING COMPANY, To 
ledo, O., has mailed Catalog D on its high-power wireless apparatus. 
The company makes commercial instruments for private installa 
tion, these being of perfect construction and yet sold at a moderate 
price. The transformers, spark-gaps, condensers, tuners, insulators. 
etc., listed are not in any way experimental machines, but are care 
fully worked out. ` 

LEEDS, NORTHRUP & COMPANY, Philadelphia, Pa., describes 
its calorimeter thermometers of the resistance type in a recent bal- 
letin. This type of thermometer was developed through Messrs. 
Dickinson and Miiller of the National Bureau of Standards. The 
result of their work has been the production of a type of ther 
mometer which is at least ten times as sensitive as the mercurial 


thermometer, and the error of measurement is reduced to about 
one-tenth of the former error. 


THE READING IRON COMPANY, Reading, Pa., calls attention 
to the advantages of its wrought-iron pipe in a recent bulletin. At 
illustration on the cover of the publication shows how wrought-iron 
pipe and steel pipe compare after having been in service for 83 
considerable period of time. The steel pipe is entirely este? 
through in parts while the wrought-iron pipe has not been visibly 
affected. The unaffected iron pipe used as an example waé in 


service twenty-one years while the steel casing was only exposed 
for eleven years. 


THE GENERAL ELECTRIC COMPANY, Schenectady. ~ 
Y., reports that Smith, Hauser & Locher & Company have ordered 
six storage-battery locomotives. The latter company has contracted 
with the City of New York to build a tunnel for conveying th 
Catskill water supply from about One Hundred and Tenth Street 
to Union Square. This tunnel will be about ten feet in diamate’ 
concrete lined and will be driven through solid rock about °~ 
feet below the street level. To drive this tunnel expeditiously § 


— | 
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of six shafts will be driven, the distance between two ad- 
pepo ones being about one mile. The excavated material will be 
hauled to the shafts by the storage-battery locomotives and brought 
from there to the surface by hoists. 

THE WESTINGHOUSE ELECTRIC & MANUFACTURING 
COMPANY, Pittsburg, Pa., has received an order from the Youngs- 
town Sheet & Tube Company of Youngstown, O., for a total of 
ninety-nine motors to be used in connection with its open-hearth 
plant. They will be used on cranes, charging machines, strippers, 
transfer tables, screw downs, and blooming mills. The Youngs- 
town Company formerly used the Bessemer Process and is now 
installing the open-hearth process and blooming mill for taking 
care of the open hearth process output. An interesting point of 
this order is that fifty-six of these motors are the new Westinghouse 
type M. C. direct-current mill-type motor equipped with commutat- 
ing poles. This line has been designed to parallel the well known 
M. T. alternating-current motor which has proved so successful 


in mill service. 
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DATES AHEAD. 


American Institute of Consulting Engineers. Annual meeting, 


New York City, January 16, 1912. 
Northwestern Cedarmen’s Association. Minneapolis, Minn., Jan- 


uary 23 and 24. 

Western Electrical Inspectors’ Association. Milwaukee, Wis., 
January 23-25, 1912. 

National Independent Telephone Association. 
tion, Chicago, Ill., February 7, 8 and 9, 1912. 

Minneapolis Electric Show, Minneapolis, Minn. March 16-23. 

j Minnesota Electrical Association. Minneapolis, Minn., March 

20-22. 
National Electric Light Association. Next annual convention, 
Seattle, Wash., June 10-14, 1912. 

National Electrical Contractors’ Association. Annual meeting, 
Denver, Colo., July 17-20, 1912. 

The 1912 Boston Electric Show. Mechanics Building, Boston, 
Mass., September 28-October 26, 1912. 


Annual conven- 


RECORD OF ELECTRICAL PATENTS. 


Issued by the United States Patent Office, December 19, 1911. 


1,011,898. METALLURGY OF ZINC-BEARING LEAD SULPHIDES 
WITH OR WITHOUT SMALL ADMIXTURES OF OTHER 


METALS. E. A. Ashcroft, Sogn, Norway. The ore is dissolved 


and finally electrolyzed. 

1,011,899 and 1,011,900. METALLURGY OF METAL SULPHIDES. 
E. A. Ashcroft, Sogn, Norway. Both these patents include an 
electrolytic step in the process. 
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1,001,956.—ELECTRIC LOCK. 


1,011,910. FITTINGS FOR SUPPORTING ELECTRIC CONDUC- 
TORS. T. Buccholz, Kalk, Germany. Consists of a profile bar 
to which is secured a U-shaped insulator support carrying an 
insulator on top of each leg. 

1,011,918. FLUID-PRESSURE GOVERNOR. H. W. Cheney, as- 
signor to Allis-Chalmers Co. A motor-driven air compressor 
is connected to a spring-controlled plunger that is adapted to 
open and close a switch in the motor circuit at predetermined 
limits of air pressure. 

1,011,919. SYSTEM OF MOTOR CONTROL. H. W. Cheney, assign- 
or to Allis-Chalmers Co. A drum-type controller includes a 
set of compressible carbon-plate resistances in the armature 
circuit. The controller handle operates to change the motor 
connections and also to vary the pressure on the resistances. 

1,011,925. TELEGRAPHY. P. B. Delany, assignor to Telepost 
Co. An automatic telegraph that transmits impulses of one 
polarity for dots and of the opposite polarity for dashes, each 
of which is recorded on a tape. 

1,011,989. ELECTROSTATIC MACHINE. F. Ghilarducci, Rome, 
Italy. A machine of the Holtz type has a rotatable ebonite 
disk. 

1,011,942. THERMOSTAT. J. D. Gould, New York, N. Y. Includes 
a piece of cable supported between terminals; the cable has 
an inner and an outer conductor connected to a circuit but 
separated by porous insulation and a fusible metal adapted to 
flow through the insulation and close the circuit. 

1,011,944. INDUCTION MOTOR. A. M. Gray, assignor to Allis- 
Chalmers Co. Relates to the construction of a squirrel-cage 
rotor with ventilating fans at each end. 

1,011,956. ELECTRIC LOCK. E. H. Hild, Philadelphia, Pa. 
Electromagnets control pivoted arms and a lever that operate 
the bolt. 

1,011,977. IGNITION APPARATUS FOR HYDROCARBON EN- 
INES. A. Loomis, assignor to Packard Motor Car Co., Detroit, 


1,012,145.—_CUT-OUT. 


Mich. A tube carries the conductors from the spark coil to 
the spark plugs at each cylinder. | 

1,011,980. ILLUMINATING INSTRUMENT. H. T. Martin and 
J. F. Golden, Baltimore, Md. An exploring outfit with a minia- 
ture incandescent lamp at the end of a hollow tube. 

1,011,992. DRY BATTERY. D. L. Ordway and J. W. Brown, 
assignors to National Carbon Co., Cleveland, Ohio. Consists 
of a set of thin flat cells packed closely in a box; the sides 
of the cells are in electrical contact with each other. 

1,012,010. SELF-WINDING CLOCK. T. B. Powers, London, Eng- 
land. Includes an electromagnetic circuit-closer operatively 
connected to the main spring. 

1,012,020. ELECTROMAGNET. C. E. Scribner, assignor to West- 


1,012,234.—-COLLAPSIBLE CHANDELIER. 


ern Electric Co., New York, N. Y. A ringer for a telephone bell 
has part of the electromagnet core rotatable. 

1,012,027. CONTROLLER. E. W. Stull, assignor to Allis-Chal- 
mers Co. A drum-type railway-motor controller includes a main 
switch biased toward open position but maintained closed by 
an electromagnet. 

1,012,059. ELECTROPNEUMATIC BRAKING APPLIANCE FOR 
RAILWAYS. M. H. Burchard, Chicago, Ill., and R. P. Noble, 
Portland, Ore. The control station of a so-called “scenic” 
railway electrically governs a series of pneumatically moved 
braking devices. 

1,012,064. RAILWAY-TRAFFIC-CONTROLLING APPARATUS. F. 
L. Dodgson, assignor to General Railway Signal Co., Gates, 
N. Y. A pneumatic motor for throwing a track switch and a 
series pneumatic semaphore signals are electrically controlled. 

1,012,066. INDICATOR FOR TELEPHONE SWITCHING AP- 
PARATUS. H. W. Dunbar, assignor to Western Electric Co. 
A telephone-operator’s key has a slidable target to show its 
alternate positions. 

1,012,068 and 1,012,069. INSULATED RAIL JOINT. C. H. Ewing, 
Haddon Heights, N. J. -Consists of a steel channel base plate 
with insulating slabs under and between the rail ends. 

1,012,077. METHOD OF MAKING HOMOGENEOUS MECHAN- 
ICAL JUNCTURES. A. B. Herrick, assignor to Electric Rail- 
way Improvement Co., Cleveland, O. An electric bond is weld- 
ed to a rail head by having the bond and head heated to 
welding temperature simultaneously through heat conduction 
from a resistance electrode pressed against the bond. 

1,012,079. RELAY. W. K. Howe, assignor to General Railway 
Signal Co. A circuit-breaker consisting of a motor mechanic- 
ally connected to the movable contacts. 

1,012,080. TRAFFIC-CONTROLLING DEVICE. W. K. Howe, 
assignor to General Railway Signal Co. An electric motor for 
throwing a track switch has a centrifugal governor that con- 
trols the circuit at a certain speed. 
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1,012,081. RELAY-CONTACT MOVEMENT. W. K. Howe, assign- 
or to General Railway Signal Co. Includes an oscillating block 
with knife switches and contact figures. 

1,012,096. BATTERY TERMINAL. W. H. Pearce, Summit, N. J. 
Has a skirt, washer and nut to secure to it the battery cover. 

1,012,102. COUPLING. J. Sachs, assignor to Sachs Co., Hartford, 

onn. A main and a-branch line are electrically and mechan- 
ically coupled together by means of a duplex clamp which 
grips each line and draws the branch endwise to the main. 

1,012.110. OSCILLATING FAN. B. A. Stowe, assignor to Adams- 
Bagnall Electric Co., Cleveland, O. The motor shaft is con- 
nected to the oscillating mechanism by means of an eccentric 
and reduction gearing. | 

1,012,125. SWITCH KEY. E. B. Craft, assignor to Western Elec- 
tric Co., New York, N. Y. Gives details of construction of a 
telephone operator's key. 

1,012,145. ELECTRIC CUT-OUT. T. E. Murray, New York, N. Y. 
Consists of a base block with two sockets, one for an inclosed 
fuse and the other for the connecting strip leading to the op- 
posite end of the fuse; a cup protects the fuse and carries the 
strip. 

1,012,146. ELECTRIC SYSTEM FOR DISCHARGING EXPLO- 
SIVES. R. E. Noble, assignor to Morgan-Gardner Electric Co., 
Chicago, Ill. Consists of a three-wire system with two wires 
for the firing circuit and one of these with the third for a 


circuit that indicates whether the shot has been properly 
fired. 


1,012,149. PROCESS FOR THE PRODUCTION OF HALOGEN 
DERIVATIVES OF HYDROCARBONS. I. Pfeifer and E. Szar- 
vasy, Budapest, Austria-Hungary. Consists in subjecting to 
the action of the silent electric discharge a mixture of hydro- 
carbon in the form of vapor and a halogen. 


1,012,150. FLUSH ATTACHMENT-PLUG RECEPTACLE. C. D. 


Platt, Bridgeport, Conn. A base has a center block in an 
opening with terminals socketed therein. 

1,012,198. ELECTRIC-MOTOR STARTER. C. L. Goughnour, 
assignor to United Electric Co., Canton, O. Includes a cen- 
trifugal switch with two spring-controlled centrifugal dogs 
normally contacting with their respective terminals. 

1,012,209. TESTING APPARATUS. L. V. Lewis, assignor to Union 
Switch & Signal Co., Swissvale, Pa. Consists of a coil of bare 
resistance wire on top of which is mounted the standard in- 
strument: a sliding contact permits adjustment of the re- 
sistance in series with the standard instrument and the in- 
strument to be tested. a 

1,012,216. STOP MOTION. W. E. Morton, Shelby, N. C. A belt- 
shifter is moved under electric control when an abnormal con- 


dition prevails in the material that the machine subjects to 


treatment. 


1,012,217. MICROPHONE. G. A. Nussbaum, London, England. 
Consists of solid and perforated plates between which are 
granules and air spaces. 

1,012,227. GLASS-BEVELING MACHINE. 
port, Iowa. Is motor driven. 


1,012,231. TELEGRAPHY. M. O. Anthony, assignor to C. H. 
Walker, New York, N. Y. Includes a set of doubly wound in- 
duction coils, the low-tension side of which is connected to the 
station apparatus and the high-tension side to the line. 

1,012,234. COLLAPSIBLE CHANDELIER. G. M. Beardslee, as- 
signor to Beardslee Chandelier Manufacturing Co., Chicago, 
Ill. Has pivoted tubular lamp arms which fold against the 
chandelier body. i 

1,012,240. ELECTRIC SWITCH. F. B. Bowers, assignor of one- 
half to Edia R. Ramsey, Penn Yan, N. Y. A lamp switch with 
pull-chain and wheel arrangement. 

1,012,257. DYNAMO-ELECTRIC MACHINE. F. Jeffrey, assignor 
to Allis-Chalmers Co. The coils are fastened to the poles by 
wedges of a shape to prevent bulging of coils. 

1,012,293. ELECTRIC COFFEE-ROASTER. R. H. Talbutt, assign- 
or to James E. Baines, Washington, D. C. Heat is supplied by 
a set of electric heating coils; the roaster being turned by a 
small motor. 

1,012.296 and 1.012.297. SHADE-HOLDER. G. B. Thomas, as- 
signor to Bryant Electric Co., Bridgeport, Conn. Co-operating 
clamping members lie above and below a supporting bead on 
the socket. A split ring is adjustable over the supporting 
bead. 

1,012,298. APPARATUS FOR INDICATING THE CONDITION OF 
STORAGE BAuTERIES. E. M. Tormin, assignor to Holtzer- 
Cabot Electric Co., Brookline, Mass. A hydrometer supported 
by the electrolyte, and viewed through a window, indicates 
the specific gravity of the electrolyte. 

1.012.326. ELECTROTHERAPEUTIC APPARATUS. C. E. Camp- 
bell. assignor to Campbell Electric Co., Lynn, Mass. Has a 
high-tension transformer and a high-frequency coil, with a 
safety device between, and also a condenser interposed. 

1,012,335. FIRE-ALARM SYSTEM. O. 


De Champ, assignor to 
De Champ Electric Co.. Everett, Mass. A number of call boxes. 


J. H. Stich, Daven- 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


Vol. 59—No. 27 


Each give different impulses to the solenoid at the receiving 
station, causing different numbers to be shown. 

1,012,351. TRAP FOR CATCHING AND ELECTROCUTING 
RATS. M. Gold, New York, N. Y. The rat, after electrocution. 
is deposited in a receiving compartment. 

1,012,365. CLOCK ATTACHMENT FOR ELECTRIC THERMO- 
STATS. J. C. Kersteter, assignor to Electric Heat Regulator 
Co., Minneapolis, Minn. The thermostat may be locked 
against movement, being released at a predetermined time. 

1,012,381. DYNAMO-ELECTRIC MACHINE OF THE HOMO 
POLAR TYPE. F. H. Loring, London, England. Current is 
collected from transverse bolts which hold the cup-shaped 
laminae of the armature together. 

1,012,384. BURGLAR PROOF KEYLESS ALARM-LOCK. J. Lyon, 
Dayton, O., assignor to F. J. McCormick and F. J. McCormick, 

Jr. Contact is made when pressure is exerted upon the door. 

1,012,423. SECTIONAL CONCRETE TELEGRAPH POLE. W. J. 
W. Orr, Anaheim, Cal. A number of hollow sections are held 
together by a longitudinal tie bolt. 

1,012,456. RADIO TELEPHONY. G. Seibt, assignor to Amalga- 
mated Radio-Telegraph Co., London, England. Covers method 


for varying the ohmic resistance of transmitting apparatus. 
and of the system with which it co-operates. 


1,012,461. TERMINAL BUSHING FOR ELECTRIC BATTERIES. 
J. R. Sloan, Altoona, Pa. The terminals extend through open- 
ings in the cover of the cell; packing is held in place by a 
follower screwed into a socket surrounding the terminal. 

1,012,470. APPARATUS FOR ELECTROLYSIS OF FUSED AL 
KALI CHLORIDS. E. Steinbuch, assignor to Society of Chem- 
ical Industry in Basle, Basel, Switzerland. Is provided with a 
diaphragm, and chambers for collecting the electrolyzed product. 


1,012,477. ALTERNATING-CURRENT MOTOR CONTROLLING 
APPARATUS. A. Sundh, assignor to Otis Elevator Co., Jersey 
City, N. J. Has coils connected in parallel to the primary 
source of current, coils in series with the secondary of the 


motor, the coils controlling means to vary the starting re 
sistance. 


1,012,488. APPARATUS FOR PURIFYING FURNACE GASES. T. 
Wedge, Ardmore, Pa. The dust-laden gas passes in front of 
the pole of an electromagnet. 


1,012,496. WIRELESS RECEIVING ELECTRIC SYSTEM. C. 
Wirth, Nuremberg, Germany. Covers regulating devices for 
varying the responsive capacity of the receiving circuit. 


1,012,524. APPARATUS FOR AUTOMATIC REGULATION OF 
RECTIFIERS AND ROTARY CONVERTERS. F. B. Crocker, 
New York, N. Y. An automatic regulator has a core with a 
double magnetic circuit and a two-part series winding. 

1,012.525. ELECTRIC SWITCH. M. H. Cullen, assignor of one 
half to Lenileoti Cullen, Chattanooga, Tenn. The free end of 


a laterally shiftable blade carries a plug which may be de 
pressed into a socket. 


1,012,549. ELEMENTS FOR ELECTRIC RHEOSTATS. J. W. 
Hoffman and H. M. Rogers, Lansing, Mich. A small tube is 
contained in a much larger tube of the same length, the two 
being joined by plastic insulating material. 


PATENTS THAT HAVE EXPIRED. 


Following is a list of the electrical patents (issued by the 
United States Patent Office) that expired December 18, 1911: 
531,310. ELECTRICAL CUTOUT. Harry Hansen, Everett. Mass. 
531,351. FLEXIBLE GEAR FOR ELECTRIC-CAR TRUCKS. Fer- 

dinand A. Wessel and Ernest Egger, New York. N. Y. 
531,354. ELECTRIC-CONDUCTOR SUPPORT. Johan M. Anderson. 

Boston, Mass. n 
531,3866. MEANS FOR CONTROLLING ELECTRIC LOCOMOT IVES. 

Ernest Egger and Ferdinand A. Wessel. New York, N. Y. 
531.365. CONTROLLING ELECTROMAGNETIC MACHINES. Wil 

liam L. Donshea, New York, N. Y. 

531,421. ELECTRIC-LIGHTING SYSTEM FOR RAILWAY CARS. 

Morris Moskowitz, Newark, N. J. 


531,422. ELECTRIC-ARC LAMP. Edwin J. Murphy, New York. 
N. Y. 

531.424. ELECTRIC PLUG SWITCH. Augustus H. Palmer. Uuea 
N. Y. 

991.432 


. STARTING ALTERNATING-CURRENT MOTORS. Low's 

Bell, Boston. Mass. 

531,441. ELECTRIC RAILWAY. Charles H. McCloskle, Schenec 
tady, and Henry M. Brinckerhoff, Matteawan, N. Y. 

431.450. CONDUIT ELECTRIC RAILWAY. William H. Swift Ros 
ton. Mass. 

431.486. DREDGING MACHINE AND ELECTRICALLY AC 
TUATED BUCKET THEREFOR. Colcord Upton. Salem. Mas 

531,499. ELECTRIC LOCOMOTIVE FOR ELEVATED RAIL- 
WAYS. Fritz B. Behr, London, England. 


431.515. HINGE FOR ELECTRIC APPARATUS. Arthur B Davis 
Elkridge, Md. 
oh errs 


TRUCK FOR ELECTRIC CARS. William Sutton. St 
Louis, Mo. 


531.614. ELECTRIC CABLE. Theodore Guilleaume. Cologne. her 
many, 
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PORTABLE, HIGH SENSITIVITY 
PIVOTED MOVING COIL 


UNIV. OF Mi 


GALVANOMETERS " 


CAL INSTRUMENT COMPANY developed a re- 
markably high sensitivity portable pivoted moving coil 
galvanometer. 


A BOUT 2 YEARS AGO THE WESTON ELECTRI- 


This Galvanometer formed part of a standardizing equipment 
consisting of a precision potentiometer and its adjuncts. The whole 
outfit was designed and constructed by this Company for use in 
one of the laboratories of a prominent concern. In that laboratory 
it was practically impossible to erect and use a suspension type of 
moving coil galvanometer. | 


The first of these portable high sensitivity galvanometers has been 
in constantuse for about | 34 years and has satisfactorily met every 
requirement the exacting service demanded. 


High Sensitivity Curent Galvanometers 


R of instrument—117 ohms, — 

I required for | mm deflection—0.42 micro-amperes. 
through which one volt will give | mm deflection— 
2.4 megohms. 

External R when critically damped—770 ohms. 


Voltage Sensitivity of Same Instrument 


P. D. per mm deflection—49 micro-volts. 
P. D. per mm deflection when critically damped—370 
micro-volts, 


Undamped Period—1.6 secs. 


The excellent performance of this portable high ‘sensitivity in- 
strument, its compactness combined with its great convenience in 
use induces the belief that there are many other users of galvano- 
meters who are in need of and would use similar instruments as 
substitutes for suspension galvanometers in many kinds of work, 
provided this form of portable instrument could be readily obtained, 
and its characteristics adjusted to meet the requirements and yield 
the best results in their particular.line of work. s 


This Company is now preparing to manufacture and place upon the 
market this high sensitivity portable pivoted moving coil galvano- 
meter. | 


To convey some idea of what may be expected from these in- 
struments, we cite two examples: ‘4 vui - 


High Sensitivity Potential Galvanometer 

R of instrument—1!0 ohms. | 

P. D. per mm deflection—15.6 micro-volts. 

P. D. per mm deflection, when critically damped—94 
micro-volts, | 

External R when critically damped—50 ohms. 


Current Sensitivity of Same Instrument 


Current required for | mm deflection—1!.57 micro-amperes. 
through which | volt will give | mm deflection— 
640,000 ohms. 

Undamped period 1.6 secs. 


HESE RESULTS are from galvanometers designed for ordinary portale use under peoesil service conditions. 


When galvanometers are not likely to be subjected to the serious vibration or shock incidental to the use of 
portable instruments, the sensitivity can be "y considerably increased. But in order to obtain the best results 
it is necessary to know the service conditions and requirements in each case as completely as possible. 


This Company will therefore esteem it a favor if users of galvanometers will co-operate with it by furnishing 
a statement of their actual requirements, and of the purpose and conditions of use of such of these high sen- 
sitivity pivoted moving coil galvanometers as they believe may be useful to them. 
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ALLIS-CHALMERS ~ 


Steam Turbine Units | 


In Capacities from 300 K.W. to 20,000 K.W. 


The actual operating record 


These 


of these turbines is their units have 


best recommendation. 


been installed 
in Saw Mills 
Flour Mills 
Paper Mills, Tan- 


neries, Cement Plants, 


Let us send you a 


list of installations 


in your vicinity 


where they may 


be seen in Central Stations, Tex- 


continuous 


tile Mills and a. great 


service. variety of Industrial Plants. 


Standard Condensing © :: Non Condensing 


Allis-Chalmers Compa 


Builder of Complete Power and Electrical Panira 
MILWAUKEE 
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KEYSTONE || RELIABILITY 
Q U A L i T Y above all else is the distinctive feature of 


NEPONSET 
SPLICING 
COMPOUND 


Its unusual toughness, its strong adhe- 
sion and superior insulating qualities can 
always be relied upon to maintain a per- 
manent covering and to prevent short cir- 
cuiting or grounding. 


l 
Chemical Co. 
Liquid and Rubber WG Alam. 
Insulation 
Canadian Company: Walpole Rubber Co., Limited, Montreal, P. Q. 
PIONEERS IN INSULATION ENGINEERING 


è 
K YSTONE 
ARICAL INSTRU 
O ESGILADELPH/ A ENF 
ut ewe PATENA co 
Teg 


Our D. C. Precision Portables are described 
in Catalog No. 14. 


EYSTONE ELECTRICAL INSTRUMENT CO. 
Laboratory and Works: PHILADELPHIA, PA. 
NEW YORK BOSTON PITTSBURGH 


Wudeon Terminal Bulidiag 70 Summer Street Westinghouse Bulldiag 
i. A 


Switch Excellence 


is easily distinguishable by the ‘‘DIA- 
MOND H” trade mark. It means that the 
switch was made by experts—workmanship 
and material the very best obtainable. For 


this reason <> switches are most fre- 
quently specified. a 


An experience of eighteen’ years has evolved 


“A TYPE FOR EVERY USE.” 
Get. our new “DIAMOND H” SWITCH GOODS 


D — ara 


' || THE HART MANUFACTURING CO., Gonizencur 


NEW YORK BOSTON PITTSBURGH CHICAGO DENVER SAN FRANCISCO TORONTO, ONT. LONDON, ENG. 
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Do You Want wae 
A Conduit Box ~~ 


CHICAGO 


In the FACTORY or PLANT 


* Where Perfect Insulation is of Practical Value 


MICANITE 


TRADE MARK NAME REGISTERED 


is the standard of efficiency, durability and economy. 
It is made from pure, imported, soft mica, with a 
minimum amount of cement. 


Write for samples and prices 


MICA INSULATOR COMPANY 


NEW YORK and CHICAGO 8 


Entrance Switches 


using N. E. Code Enclosed Fuses 
‘(approved for 250 volts) and En- 
trance Switches using Plug Fuses 
(approved for 125 volts) are all in 
the Paiste Line. We make them 
right in every way: Strength, 
Design, Price. 


Are you on our mailing list for our 
bulletin “Paistery?” This keeps you 
informed as to what is newest and best. Let us know 


H. T. PAISTE CO., Philadelphia, Pa. 


NEW YORK .. BOSTON .. CHICAGO 


“4 
D) 5 Sizes 


ERE- 
Nov., 1900 


for soldering. 


BLAKE SIGNAL & MFG. CO. 


Write for Samples 


STORAGE For Aut rurrosts| 
WILLARD S988 os] 


_ con SS 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


THE CONTRACTORS’ DEMANDS 


in the past ten years have guided us in the design of our various types of boxes 


A Loom Box for 


Catalog No. 25 Shows a Box for Every Requirement 


ou SEa CHICAGO FUSE MANUFACTURING CO. ox 


BLAKE 


Specialties 


STAPLES best for wiring. 
TUBE FLUX best Flux 


Vol. 59—No. 2% 
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Perhaps You Want a 


Shallow Switches in me Deeper ga : 
17%" deep or Dividing Walls 272", 254%, 3%, or 3/1" 
for Metal Lath where 2 inch Tun ample room | 
= Z. a ack of Switch for | 
Partitions eo a Studding is used a am Distribution | 


1 Hudson Street 


3 


AMPERAGE i 


VOLTAGE A comparative test will con- 


vince any user that it is su- 


erior to all other makes. j 


PRICE OS cents 


MANHATTAN 
ELECTRICAL SUPPLY è 


NEW YORK. CHICAGO 


ASK FOR PRICES AND DESCRIPTIVE MATTER 


MANHATTAN ELECTRICAL SUPPLY CO. | 


NEW YORK: 17 Park Place CHICAGO: 114 S. Sth Arve. 


P & R INSULATING VARNISHES 


For all classes of work 


P & R COMPOUND 


The kind you have always used. 


P & R TAPE 


The oldest of them all 


Send for Booklet No. 3 describing tests and methods for best Insulation 


The Standard Paint Company 
100 William Street, New York City 


aul 
Chicago Kansas City Philadelphia 
Boston St. Paul Denver 


Pat, Feb. 4, 1908 


FULL size of TUBE, xa“ 


246 Summer St , Boston, Maes. 


Manufactured by 


BATTERY CO. 


CLEVELAND, s OHIO 


December 30, 1911 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 
HE —_C_ ET 
pate a 
ITS BURNING LIFE EXCEEDS the requirements of the lamp manufacturers 
Columbia Regenerative Flaming Carbon 


The price of Columbia Regenerative Flaming Carbon is 
the same as for the imported. 


It is non slagging and burns evenly. 
Its light is highly luminous. 


The carbons are protected and made convenient for hand- 
ling, just as others. 


You should try a shipment to get this extra life at no extra 
cost. Send your order at our risk. 


ADDRESS E-R-W-E-11 
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The Safe and Most 
Effective Extinguisher 
of Electrical Fires 


FIRE 
EXTINGUISHERS 


Its dielectric strength is 1,000,000 volts per cubic 
inch. Pyrene can be directed upon a circuit carry- 
ing 60,000 volts without fear or danger to the 
operator. It may be directed between commutator 
and brushes, between armature and field of a 
moving generator, or upon switchboards, rheostats, 
controller boxes, oil transformers or other elec- 

trical devices without the slightest damage to insulation or appa- 
ratus. It will break an arc of any intensity and when the arc has 
once been broken, it will not re-establish. 

Pyrene is not affected by any livable temperature and will not 
freeze even at 50 below zero. 


Included in the list of approved fire appliances 
issued by the National Board of Fire Underwriters 


Pyrene has been adopted and used by the leading railway and 
power companies of the United States. Yoų should have the 
Pyrene booklet. Ask for it. 


PYRENE MFG. CO. 
1358 Broadway NEW YORK 


it required some pretty hard work to make a carbon of 
longest burning hours. 
The foreign carbon had already reached the peak of burn- 
ing life. 
Not being satisfied with making carbons as good as others, 
our illuminating engineers produced a better grade than had 
ever been made for the regenerative lamp. k 
N e (o po 


M. KLEIN & SON 


No. 380 


Climbers 
made by 


KLEIN 


: 
e d Mp aie 


have given satisfaction for 
thirty years and linemen 
stay by them today. East- 
em and Western styles, 
in lengths from 14 to 18 

inches by l-2 


inch variations. 


- No. 382 


Catalog No. 10 with Supplemental Bulletin No. 11 
should be in every Electrician’s, Lineman’s and 


Write ! ! 


Mathias Klein & Sons 


CANAL STATION 28 _ CHICAGO 


Constractionman’s hands 
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To get the greatest service from the 
Electric Vehicle or Truck, 
Use the 


“National” 
Storage Battery 


The greatest capacity, good life and 
economy effected thru efficiency. 
What the vehicle owner wants 1s 
plenty of power at a minimum cost 
year after year, and this high-class 
battery is a sure means of getting 1t. 


Manufactured By 


The United States Light 
and Heating Company 


General Offices: 30 Church St, NEW YORK 
Factory: Niagara Falls, N. Y. 


Sales Offices and Depots: 


New York Buffalo Detroit St. Louis 
Boston Cleveland Chicago 


Vol. 59—No. 27 


eed ee 
TRADE MARK: 


Your Lamps 
Will do their best work with 


“Electra” 
-Carbons 


The use of these Nuernberg Carbons 
insures brighter, steadier light, and reduc- 
tion of carbon deposits,—better lighting 
at less cost. 


Try them at our expense, samples for the asking 


Hugo Reisinger 
Sole Importer of “ELECTRA” Carbons 


11 Broadway NEW YORK 


Electrical 
Contracting 


By L. J. AUERBACHER 
160 Pages, 5x8, Illustrated, $2.00 Net, Postpaid. 


THE OLD STORY 


Anaa good all-around man starts 


in as a contractor. He knows how the 
jobs should be handled; he gets plenty 
of work—and just barely makes a living. He 
but he can’t charge 


He hasn't learned the business end of contract- 
ing—how to systematize his work, to keep track of 
pinks i stop ue the | and 
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A Big Demand for Electric Lighting 


The sale and installation of isolated electric lighting plants is a very profitable business. There are thousands 
of suburban homes, hotels, farms, summer camps, etc, where current from a Central Station is not available, whose 
owners will desire to install an electric lighting plant. 

These low voltage plants are small, inexpensive and simple to install and operate. The storage battery makes 
possible a full 24-hour service by only an occasional running of the engine to charge the battery. 


99 
Che “Chloride Accumulator 
furnished with these plants is exactly the same type of battery used by the large and small Central Stations, by the 
Electric Railways, by the Telephone and Telegraph Co's., etc. 
Dealers and Contractors can make attractive profits on the sale of the plant apparatus, as well as on fixtures and 
by installing the plant and doing the wiring. 
COMPLETE INFORMATION IS IN BULLETIN “H.L.” GET A COPY 


_ THE ELECTRIC STORAGE BATTERY CO. 


t $ ? jj ; 
Ç 
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s! 


231113 


1888 PHILADELPHIA, PA. 1911 
A Complete Electric Lighting Plant consisting of a small New York Chicago Cleveland Toronto Denver Los Angeles San Francisco 
gas engine, dynamo, switchboard and storage battery. Boston St. Louis Atlanta Detroit Seattle Portland, Ore. 


A NEW NAME 


but the same company which has been making tools since 1883, 
and the same quality which makes 


Emerson Fansfor 1912 | > 


Improved A. C. Fans 
New Models for D. C. 


Ea A more satisfactory and 
extensive line than ever 
Jobbers’ Contracts now ready 
the standard with companies that try them. Glance through the Oshkosh cata- 
logue of Linemen’s Construction Tools and you will better understand e 
: why. t's worth the trouble The Emerson Electric Mfg. Co. 
‘Be OSHKOSH. M FG. COM PANY 2024 Washington Ave., St. Louis, Mo. 


Oshkosh Logging Tool Company Oshkosh Tool Manufacturing Company 
A. Sanford Logging Tool Company 


OSHKOSH -:- WISCONSIN 


Eastern Address, 50 Church St., New York City 


Established 1845 Incorporated 1900 


W. & L. E. GURLEY - - Troy, N. Y. 


Manufacturers of high grade RESISTANCES of the very best workmanship. 
Manganin, wound on metal spools and with sliding contacts. 
Made up in any arrangement desired by the customer. 


Latest catalogue of Physical Laboratory Apparatus sent on request. 
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A RESISTANCE CONDUCTOR 


Highly Efficient for Electrically Heated Appliances, 
Laboratory Furnaces and Resistance 
Elements Generally 


Neon-Corresive, Nou-Oxidizable 
SPECIFIC RESISTANCE EQUAL TO MERCURY 
600 Ohms per Mil.Ft, Temp.Coef .00024 per °F. Melting Pt. above 2800° F. 


RUBBER INSULATED 


x8 WIRES and CABLES 


FOR EVERY SERVICE 


Submarine and High-Tension 
Cables a Speciaity 


Paper-Covered Power Cables 


THE SAFETY INSULATED WIRE and CABLE CO. 


New York Boston Atlanta Chicago San Francisco 


MAGNET WIRE 


“MOORE” Magnet Wire is 
the standard of excellence. 
Prompt shipments insured by 
local stocks at Cleveland, Chi- 


cago, New York, Boston, 
Atlanta, Chattanooga. 


ALFRED F. MOORE 


200 N. Third Street - - PHILADELPHIA 


NEW YORK CLEVELAND CHICAGO 
BOSTON ATLANTA CHATTANOOGA 


H. N. FENNER, Pres. J. F. BLAUVELT, Agt. RUSSELL W. KNIGHT, Treas. 


New England Butt Company 


MANUFACTURERS: OF 


Machinery for Insulating Electrical Wires 


Braiding, Taping, Winding, Twinning, Cabling, Stranding, 
Polishing and Measuring Machines. 


CABLE COVERING BRAIDERS FINE CASTINGS A SPECIALTY 


304 Pearl Street, - - PROVIDENCE, R. 1., U.S. A. 
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American Steel & Wire Co. 


CHICAGO NEW YORK WORCESTER DENVER SAN FRANCISCO 


MAKER OF 


RUBBER-COVERED WIRES 
WEATHERPROOF WIRE 
LEAD-ENCASED CABLES 
TROLLEY WIRE 

LAMP CORD 


SHOW WINDOW CORD LAMP CORS 
LOWELL INSULATED WIRE C8. 


Lowell, Mass. 
N.E. C. S. WIRE TELEPHONE WIRE 


Penn New Code Wires & Cables 


MADE IN ACCORDANCE WITH 
THE NEW N. E. C. RULES 
TAKING EFFECT JANUARY Ist, 
1912. ASK FOR COPY OF 


SPECIFICATIONS COVERING 
THIS REVISION. 


Hazard 


Manufacturing 
Company 


Wilkes-Barre, Penna. 


eee ON... 
National Conduit and Cable Co. 


EXECUTIVE OFFICES 
41 Park Row, - - .  NewYork,N.Y. 


Manufacturers of 


Bare Copper Wire and Cable 
Weatherproof Wires and Cables 
Paper Insulated Cables 
For Power, Telephone and Telegraph 
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BOSTON PHILADELPHIA CHICAGO SAN FRANCISCO 
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Habirshaw ia and Cables 
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To Architects, Jobbers, Electrical Contractors 
and Consumers 


Habirshaw New Code wires and cables are now ready for delivery. They will be sup- 
plied only in red core or black core as ordered. 


After January Ist, 1912, all coils of Habirshaw New Code Wires will have Underwriter’s 


Laboratory Stamps attached to tag. 


Look for three blue threads parallel in braid. This trade mark is registered, U. S. 


Patent Office. 


Long service and high reputation should be considered. 


Habirshaw Wire Company 


General Offices: 253 Broadway, N. Y. 


Diamond 


RUBBER COVERED 
WIRES AND CABLES 


The Highest Degree of Efficiency and Durability 


The value of an intimate knowledge of correct rubber 
chemistry i in the manufacture of insulated wires and ca- 
bles, is conclusively shown by the complete success of 
ane Diamond Rubber Company’s product in the electrical 


THE DIAMOND RUBBER CO. 


AKRON, OHIO 
AND ALL PRINCIPAL CITIES 


we FOEBsLINE 


Wires and Cables 


for electrical purposes. Weatherproof Wire, Rubber 


Covered Wire, FRA Cord, Office and Annunciator 


Wire, Lead Encased Telephone and Power Cables. 


Made by 


John A. Roebling’s Sons Co. 


165 West Lake St., Chicago Trenton, N. J. 


Works: Yonkers, N. Y. 


ATLANTIC INSULATED WIRE AND CABLE Co. 
WIRES and CABLES 


For ne Aerial, Underground and 


nterior Use 
120 Liberty St. 


Factory 
STAMFORD, CONN. NEW YORK CITY 


Wires and Cables 


FOR ALL SERVICES AND CIRCUITS 


BRAIDED 
LEAD COVERED 
FLAME PROOFED 
STEEL TAPED 
SUBMARINE 


Chicago Office: 1146 Monadnock Blk 


INSULATED 


WIRES ana (ABLES 


RUBBER — CAMBRIC 
THE SIMPLEX ELECTRICAL CO-BOSTON 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


CTR LIGHIING iii , 


AT LOWEST MARKET PRICES 


Wires Cords Cables 
Cut-outs Arc Lamps Switches Globe 
i Brushes os Dynamo Parts ` Cored and Solid bd Carbon 
Electric Fans Motors HYLO Lamps Electric Portable Lamps for Office Use 
Flat Irons Chafing Dishes Cigar Lighters Vacuum Cleaners 
Washing Machines Luminous Radiators 


Toast Heating Pads Curling Iron Heaters 
Miniature, Decorative, Tungsten, Tantalum and Carbon Lamps 


COMMONWEALTH EDISON COMPANY, ‘Froxeanboira i283 CHICAGO 


BELDEN RUBBER INSULATED 
WIRES AND CABLES 


VITRIFIED CPC 


FIRE-CLAY Gia 
CONDUIT . CONDUIT. 


GUARANTEED TO |E Fea 
COMPLY WITH THE |30 , 


BELDEN MFG. CO. 
2304 $. Wostern Avenue 
i CHICAGO 
| l 

i| 


THE 
CLAY PRODUCT CO. | Sam. ||| , 
Stock Exchange Bldg. 2 BOP. 
CHICAGO 


THE STANDARD 
| HEAT RESISTING 
| MOLDED INSULATION 


COPES PATENT CABLE RACK 


and Conduit Rods 


FOR MANHOLES, VAULTS AND DUCTS 
a stronger and most 


THE KIND TO SPECIFY 
| | AND OBTAIN 


UNIFORM RESULTS 


T.J.COPE ENGINEER AND SEAL 
DELPHIA, 
) HEMMING MANUFACTURING CO. 3244 North 15th St., PHILA 
GARFIELD, NEW JERSEY. 


CONDUIT RODS are made in 3 and 4 foot lengths. Quickly coupled end 
uncoupled, they are the best rod on the market 


Manufacturer of all tools appertaining to Underground Construction. 
Write for catalogue describing Cope specialties. 


RUBBER -COVERED WIRES AND CABLES 


FOR EVERY ELECTRICAL REQUIREMENT. 7° RETAN \ a ts 1a 
mm National India Rubber Co. : $ 
Agi ` 


= eae RIGID STEEL, INSULATING, AOST- 
5 Bristol, R. I. CLIFTON CONDUIT Paor, momvomr cowo 
yi cher Bale Office, apie bh 8t.. a York 
£ Chicago oftice. eoples Gas Bldg w Orleans Office, 614 Gravier 8t. 


CLIFTON MANUFACTURING CO co. 
ae No. Second 8t. an Francit teo Oiek . 579 Howard 8t. 6S Broeksido Avenue 
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E.ELE.GG. 
PAT. ADIO? 
TY PEL NO-12 


PCHICAGQ ILL 
PAT AÐ TON 


Underground 


CONDUIT SYSTEMS 


our specialty’ 
Work started at any point within 48 hours 
Write us for estimate 


G. M. GEST 


ENGINEER——CONTRACTOR 


Executive Office 
Cincinnati 277 BROADWAY 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


84 TYPES 


Equipped with Patent Greunding Clamp Ring. No Expensive Wiping ef Cable Joints. 
tage 


BUS BAR SUPPORTS (Any Voltage) 
MALLEABLE PIPE FITTINGS AND PINS 


Clamp Insulator Supports for A. C. or D. C. Work 


ELECTRICAL ENGINEERS EQUIPMENT CO. 


10-12 N. Desplaines Street, CHICAGO, ILL. 


Catalogue for Asking 


GUARANTEED 5 YEARS!! 


Alf Cable End Bells Any Size or 
Cable Terminals eee 
Cabie Potheads ag tT 


San Francisco 


NEW YORK 


THE STANDA 


Wet Test 2 Times Working Vol 


New Catslogue in Press 


G.F.GRANER 


PRES. 


agement. Write today. 


Montreal 


== | Y <5 g f LEJ 


Specify either of the above standard makes when writing your 
underground specifications. 

Factories East and West, enable us to figure reduced freight 
rates, assuring you of the lowest delivered prices without sacrificing 
quality in any way. 

Large stocks of both single and multiple duct constantly carried, 
thus insuring an early delivery. 

Our conduits have been used for twenty-three years. Inquire 
about us in any city where conduits have been installed. 


McROY CLAY WORKS H. B. CAMP COMPANY 
The Rookery, Chicago New York Pittsburgh Chicago 


WA.MAHONEY 


SECY. 


Let us figure with you on your Underground Electric Construction. 
We can save you money. Work done in any part of the U. S. 
past 15 years of successful experience insures you strictly first-class 
work. Let us send you alist of contracts executed under our man- 


GRANER - MAHONEY CONTRACTING COMPANY 
711 Pine Street 33 z: ST. LOUIS, MISSOURI 


RD FOR QUALITY 
MC ROY ~ CONDUITS — CAMP 
The Pioneer Manufacturers 
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OW that ELECTROCRAFT has been pur- 


chased and incorporated with ELECTRICAL 
REVIEW AND WESTERN ELECTRICIAN, y 
the Electrocraft Blue Book hereafter will be pub- 


lished by the Electrical Review Publishing Co., 
under the title 


ELECTRICAL BLUE BOOK 


THE BUYER’S ILLUSTRATED GUIDE 
OF ELECTRICAL MATERIAL 


“5.¢ «a*ge* 
no ee RO ON 
a 


Ten thousand buyers of electrical material will receive 
each a copy of this compact book of reference and buying 


information that produces results in direct orders as wel! as in 
inquiries. 
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The Electrical Blue Book is the only illustrated list of electrical material 
examined and approved by the Underwriter’s Laboratories according to the 
recommendations of the National Fire Protection Association. In addition it 
contains the National Electric Code, revised to date and illustrated with cuts 
of photographs showing the application of the rules under actual working con- 
ditions. One section of the book is devoted to miscellaneous electrical material 
used in general construction, not calling for official approval} 
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The Electrical Blue Book offers you an opportunity to keep a condensed 
catalog of your products on the buyer’s desk throughout the entire year. Unless 


fe 
tage ae ces 
you are represented in its pages your general advertising will surely lose in v4 
effectiveness and cumulative value. Ss 
7€. 
The cost is low — one cent per page per copy distributed — even lower ssp 
‘ y P A - tat 
if you use more space. You pay for space used in the Electrical Blue Book a 
when the evidence of distribution is before you— a printed and bound classified NAN: 
r list of 10,000 buyers, in itself of permanent value. k 
l Ta f : 
of Reservations for space should be maae at once. 
: | eo Write us for prospectus and rates. 
| f. 
| es 
gon. ~ x~ wy. x XX7 ~“ 7 x ~ ~ r 
AON ELECTRICAL REVIEW PUBLISHING COMPANY 
ae PUBLISHERS OF THE ELECTRICAL BLUE BOOK 
ae 507 MARQUETTE BUILDING, CHICAGO 
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Roof Insulators for 110,000 Volts 


x \ 5 iN EX HEAVY, PIPE SIZE, E i 
st COPPER TUBE 
es 1x25x88 in. GLAZED PORCELAIN TUBE 
2 TZIN 
x73 x SBN. 


| , Insulator No. 2628 


Line Voltage 110,000 Test Voltage 250,000 Rain Test 210,000 


This is the latest member of the “Victor” family of roof insulators which now comprise sizes for all voltages 


: from 6,600 to 110,000. 


; - THE LOCKE INSULATOR MFG. CO. 


Main Office, Victor, N. Y. : New York City, 50 Church St. 
“REPRESEN TA e VES: 
Pierson, Roeding & Co., San Francisco, Seattle and Los Angeles. Bly acy et Co., Boston, Electric Service Supplies Co., Chicago and Philadelphia. 


Union Electric Co., hy 1 nter-Mountain Electric Co., Salt Lake City. 
Engineering Equipment & Supply Co., Montreal. Wn. Geipel & Co., London, England. 


BROOKFIELD 


Glass Insulators 
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f ? 334 inches high, 44 inches diameter. 
i 
= Standard Screw-Glass Insulators 


THE BEST FOR ALL PU RPOSES. 
TELEP 
eer YEARS HONE, TELEGRAPH, RAILWAY, POWER 


HEMINGRAY STANDARD 
SCREW GLASS INSULATORS 


e Furnish steady, efficient and paneer e 
never vary in quality. Service, cost little, last lon 
The Brookfield Glass Co. ABSOLUTELY mois TURE Bae ont 


i URE-PROOF. 
MANUFACTURERS a __HEMINGRAY GLASS Co. 
A. 2 Rector Street, | NEW YORK FACTORIES, MUNCIE. a ASN KY. 
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Greetings 
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Our Bulletin 


‘Ornamental 
Street Lighting 


will give you facts 
and figures concern- 
ing the go-ahead 
cities that are beau- 
tifying their streets 
and advertising 
themselves at the 
same time by install- 
ing our ornamental 
curb poles. Send 
for the bulletin at 
once—You'll find it 
valuable when you 
are asked about 
modern street light- 
ing. 


AY that light 
which illum- 
inates the road to 
prosperity burn 
steadily for you. 


Now You Know! 


n Flour City 


Corinthian Standard 


= mak Ornamental Iron Works 
b] MINNEAPOLIS, 


Minneapolis 
Steel & Machinery Co. 


Minneapolis, 
MINNESOTA 


The 


Mission 


Best Renewed Lamps 
NINE CENTS 


NOW IS THE TIME TS 
PUSH SALES oF Tm 


of Boston Incandescent Lamp Co., Danvers, Mass. SIAP LEX F 
, ELECTRIC pedi] 
| Morris For all the demands witilt S 
g Mission QUICK DELIVERY ||| “neee 
Posts Ts. 
is to A *KuhlmanElectric(o ° 
| produce Label but Cap. ci == a meen; am 
. | revenue Label O 


stands for 


Send for our Inde- 
pendentProposition 
HYGRADE INCANDESCENT LAMP CO. 
136 Ppa | Btreet 
New York 


Chicago Office 
617 W. Jackson Bivd. 


STANDARD SPEC IAL 
3-PHASE 


Write 
us 


today 


Philadelphia 
St Louis 


THE MOORE LIGHT 


“Comes in Long Vacuum Tubes” 


YELLOW LIGHT 7 The aa Tluminstion fee Vargo 
WHITE LIGHT 4 2rleuicn at Solor akohing. 


Only Light for Color 
THE MOORE LIGHT WINDOW is fectory-built miia 
ble for installation by competent electricians asi 


The Morris lron Co. 


86 West St., New York City 
and Frederick, Md. 


Bend for description 
MOORE LIGHT CO. Newark, New dag H. 
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A-B 


Constant-Current Series Regenerative 
Flame Lamps for Efficient Street Lighting 


LONGUGNODANAGUCOROSDDUDAONGHONDRNGNGCURORDEDORE 
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The development of this series Regenerative flame lamp, extending over three years, is not 
a spontaneous one. We know and our customers’ know, that the lamp is not an experimental one 
and that many of the difficulties experienced with a new line will not be present. 

The reputation of The Adams-Bagnall Electric Company was made on its direct, constant- 
current, series enclosed lamp. Their success was equally great with the next development—the 
alternating, constant-current, series enclosed. Practically every central station in the land has 
some of these lamps and swears by them. | 

Our direct and alternating, constant-current, series flame lamps have practically the same 
mechanism and operating characteristics as the types above referred to. They burn different car- 
bons and have the addition of a regenerative tube. There is one other difference, they give three 
to four times the amount of light for the same current consumption. 


The Gist of the Entire Matter is This 


Direct-current, series Regenerative flame lamps are furnished for 6.5 and 9.6 amperes. They 
are placed Jamp for lamp on present enclosed arc 6.5-ampere circuits and open arc 9.6-ampere 
circuits. No additional station equipment is necessary. | 

Alternating-current series Regenerative flame lamps are furnished for 6.6, 7.5 and 10-am- 
pere circuits. They are placed lamp for lamp on present enclosed arc circuits. 

Our catalog No. 103 describes this new line in detail. May we send it to you? 
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A-B Regenerative"Flame Lamps, North Union Ave., Pueblo 


The Adams-Bagnall Electric Company, Cleveland 


New York ” Philadelphia : ~*" Syracuse Pittsburgh Chicago Atlanta 
R. E. T. Pringle, Canadian Representative, Windsor, Ont. 
Branches: Montreal Toronto Winnipeg 


NAVN@VNANNANNANN ANNAN 


MUQUELEDEUDGGEUEUEOLECDESLOGEOUEUEEOAYAAUUEOOOAOAESUDSOUEGRIUHNECUD E 


it mw ed 2 ew GoD 9 GoD Coe p Ge) Y eet v Coe O Gao w (ee os ee a God O Gane 9 Ga w Gee 


MUCADIARINCEOVECROUEREUEESUACQSUAQUUNCUONECADUEGODUELONUGEQOUEGUNOECONUAGOONUEDUAUEUSUUGESDSACUDNDACANNADEONUUECADIGOCANOGNSHANEDEEUIONGAUCDSUAESNNONEANOONONEONONNE 


e 
a mm (m CE, OR e ua = OD E Coe Eio A Saar Aiai Craan Kie A Saame Aie S|; 8 eee 8 | 85 ee 


WOM IOV IG NIOVIGN IONIC OV GUO VOVOVGV, 


AN NANNAXNANNANANN TA 


g ' 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN Vol. 59—No. 27 


New Year’s 


Number 
January 6, 1912 


RHE NEW YEAR’S NUMBER of the 
NEA ELECTRICAL REVIEW AND 
WESTERN ELECTRICIAN, Jan- 
uary 6, 1912, in every respect will be the most 
practical and useful medium of information 
which we have ever published for the electrical 


man. Every page will present something of 
absorbing interest to an extensive list of readers. 


~The purchase and consolidation of ELECTROCRAFT, 
the leading Journal of the electrical construction industry, 
has added 4,000 buyers of electrical material to the imme- 
diate purchasing power influenced by the ELECTRICAL 
REVIEW AND WESTERN ELECTRICIAN. The — 
features which have made ELECTROCRAFT so valu- 


able and widely read among contractors will be main- 
tained and added to. 


The following is a brief summary of some of the more 
important articles that will appear in this issue: 


A Review of Electrical 
Developments in 1911 


MHIS review is contributed to by the men who are respon- 
AFi sible for development in every phase of electrical utility 
and endeavor, and will embrace a close analysis of the 
progress made in illumination, electrification of railways, 
telephony and telegraphy, electrochemistry and electro- 
metallurgy, electrical machinery and prime movers, miscellaneous 
applications, and a general survey of manufacturing statistics, in- 


cluding a tabulation of the value of the electrical output of the 
United States during the past year. 


Electrical Developments 
in Great Britain 


MRR. BRIDGE is a close student of electrical engineering 
MAWA and his resources enable him to give very accurate 


consideration to the important features that have made 
By A. H. BRIDGE for progress or otherwise in Great Britain in the last 
twelve months. 
ical Developments < ®ROM his headquarters in Paris, Mr. Durand is in intimate 
easy aia par ar A touch with correspondents all over the Continent of 
as E DURAND Europe, and he may be depended upon to present to 
y 


our readers a faithful expression of what constitutes in 


the opinion of those best informed, the main features 
of electrical progress abroad in 1911. 


Industrial Ap lications 
of Electric 


; 6 
oan ea HIS will be the first of a series of articles discussing appli- 
ergy R By cations of electrical energy to every kind of industry. 

Pee beet? The article in the NEW YEAR’S NUMBER will be 

rel Set) entitled ‘Electricity in the Modern Laundry,” and will 
give complete data respecting motor drive, type and size 
of motor, characteristics of motor applications, wiring data, sug- 
gestions respecting securing this business on the part of the central- 
station contract agent, a discussion of the hours of running, kilo- 
watt-hours consumption, load-factor, and rates, together with an 
analysis and comparison of a number of typical installations located 
on central-station lines in various parts of the country. 
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naya] DEPARTMENT will be established devoted exclusively 
SAA] to articles of practical value to the electrical contractor. 
The leading article in this department will be the begin- 
ning of a series of strong, helpful articles by Mr. Geo. 
J. Kirchgasser of Milwaukee, Wis., on ‘‘Practical Elec- 
trical Construction.” This article will be replete with illustrations 
and careful descriptions and instructions for the carrying out of 
every detail of the work connected with both interior and exterior 
construction as it is applied by the electrical contractor. 


GSN the NEW YEAR’S NUMBER a department will be 


established which will deal with questions of timely in- 


Al 4 terest to the dealerin electrical material. The discussion 
rer) of vexed questions respecting credits and the assumption 
of extraordinary risks, trade relations, the handling of 
goods, will be undertaken by men who have made a very careful 
study of this field. In addition to this literary service we shall pub- 
lish regularly a list of Approved Electrical Fittings as issued by the 
Underwriters’ Laboratories of the National Fire Protection Asso- 
ciation, and in order to make the service to purchasing agents, 
construction men and dealers in electrical material absolutely 
comprehensive and complete, a thirty-two page Buyer’s Guide of 
Electrical Material will be published. 


“JHE wide publicity given to the consolidation of 
Se) ELECTROCRAFT with the ELECTRICAL 
fy REVIEW AND WESTERN ELECTRICIAN, 
— the enhancement by 4,000 buyers of the pur- 
chasing power of the subscription list, and the intense 
practical value of the material presented to the readers, 
will make the 1912 NEW YEAR’S NUMBER of the 
ELECTRICAL REVIEW AND WESTERN ELEC- 
TRICIAN the most valuable medium for the announce- 
ments of the manufacturers of electrical apparatus and 
supplies. 


This is an advertising opportunity that should not be 
neglected. Reservations should be made at once, and 
cuts and copy with instructions should be in our hands 
early in order that proper attention may be given to 
effecting the best possible display. Our Art and Copy 
Department will co-operate with you in the preparation 
of announcements. Forms will close on Tuesday, Jan- 
uary 2. Advertising managers should carefully note the 
new size of publication, namely, book size—9x12 inches, 
and type page 7x10 inches. 


Electrical Review and Western Electrician 
507 Marquette Building 


13 Park Row 42 Old Broad St. 
New York City CHICAGO, ILL. Leadon Ec 
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Electrical Construction 


The Electrical Supply 


Man 


New Year’s 


Number 
January 6, 1912 
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Í If Good Battery Service 
i Interests You, Read This 


A truck, which has been operated 
for the past five years by G. E. Markley 
& Co., Commission Merchants, Cincin- 
nati, O., now contains its third set of 
Ghuld Batteries, upon the installation of 
which the owners wrote us as follows: 


“We have given the new battery 
a good try-out and it is working to our 
entire satisfaction. While the General 
Electric Vehicle Co. truck on which it 
is used is of four tons capacity, we do 
not hesitate to put on five and six tons 
when in a pinch. The batteries have 
always moved the load as we wished.” 


E None but Gould Batteries could 
give such service. No other make of 
battery has ever demonstrated a higher 
degree of reliability or an annual main- 
tenance cost so low. 


Gould Batteries invariably give ex- 
ceptional service because they are made 
in types exactly suited to the work 
to be done, and this is an advantage 
which only Gould Batteries possess. 
Our separate types of batteries, each 
with distinct economy characteristics, 

! and for special application and service, 
| are superior in their respective fields. 


Investment in Gould Batteries buys 

| more mileage than 
can be secured 
from any other. 
Tell us what bat- 
tery equipment you 
now have, and we'll 
explain exactly 
how this applies to 
your conditions. 


Gun Sioonge iia Ou, 


Works: Depew, New York 


Cleveland, Ohio: American Trust Bldg. 


Agents 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


General Offices: 347 Fifth Avenue, New York City 


Chicago: The Rookery 
San Francisco: 605 Atlas Building Boston; 89 State Street 


Los Angeles Seattle 
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Long Life, 
Superior 


Those are the cardinal points of virtue that distin- 
guish pioneer 


PACKARD TRANSFORMERS 


and they are found in every instrument we make and 
our guarantee puts it up to us.” 


You should know all about good 
transformers, therefore, write ! 


The Packard Electric Co. 


315 Dana Avenue : WARREN, OHIO 


—New Bulletin on “A-W” 
Mazda Series Control 


f 


You need the new bulletin we have 
just issued. It contains valuable 
illuminating engineering data and 
describes the flexible, simple, highly 


i ; : efficient and low cost 
“A-W” Mazda Regulator 


You will learn how to protect your 
lamps against voltage fluctuations 
and rising current and how to 
maintain high efficiency and high 
power factor even at a part load. 


Fully guaranteed for two years 


ELECTRIC APPLIANCE COMPANY „ee, acon 
THE WESCO SUPPLY CO. pwan 32 
THE PACKARD ELECTRIC CO. soo Dusa Ave., 


Broan 
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Pittsburgh Furnace Transformers 


The rugged construction employed in our well known Furnace Types has been incorporated in the 


standard Lighting and Power Transformers, insuring a reliability impossible with ordinary types. 
Every station manager should know about this. 


Do you get Transformers with Interlocked Coils? 


Our weather-proof high voltage types eliminate sub-stations. Send us your inquiries today. 


Ask about our 
Weatherproof Fuses 


Pittsburgh Transformer Company 


Write the nearest 
Sales Agent 


Pittsburgh, Pa. 


RUMSEY ELECTRIC CO. 
Philadelphia 
JRON CITY ELECTRIC CO. 
Pittsburgh 


DELTA-STAR ELECTRIC CO. 
Chicago 

PETTINGELL-ANDREWS CO 
Boston 


Manufactured in Sheffield, England 


JESSOP’S 
STEEL 


For Tools, Dies, Magnets, 
Etc., Also Crucible 
Sheet Steel 


Jessop’s “Ark” High Speed Steel 
is the very best in the market 


Wm. Jessop & Sons (Inc.) 


91 JOHN STREET, NEW YORK DETROIT, - 


Like all Faries products this heavy 
base, adjustable portable is a ready 
seller on account of its superior con- 
struction and self-evident utility. It is 
only one of the long line of 


Faries 


Fixtures—— 


Patented Adjustable Lamp Holders, Shades, 
Portables, Fixtures, etc. Our very complete 
shops and skilled staff of workmen enable 
us to quote attractive prices. 


Write for catalog. 


Faries Manufacturing Co. 


Decatur Š ë =. > . Illinois 


YOU CAN'T MISS 


a blown “Arkless” Fuse, because the indicator 

spring sticks up like a “sore thumb.” 

miss indicating and you can’t miss the Indicator, hence you 

don’t have to hunt if you use ‘“‘Arkless” Guaranteed Fuses. 
New Catalogue (full of interest) sent on request. 


DETROIT FUSE & MFG. COMPANY 


INTERSTATE ELECTRIC CO. 
New Orleans 


MONARCH ELECTRIC CO. 
ansas City 


HE “on 


A. HALL BERRY 
New York 
GENERAL MACHINERY CO. 
Birmingham 


Toy 


They never 
parte or parte liable to disarrangement. 


Order to-day—Now 


- © MICH. 


ORDER 


T RA DE 


BX 


M A R K 


CABLE 
FLEXIBLE STEEL ARMORED 


FLEXIBLE STEEL 


CONDUIT 


mi upon your jobber furnishing Greenfield Flexible Steel 
Conduit and BX Cable. As flexible as new manila rope of 


ene diameter. Can be drawn or fished into floors and walls 
witout injury to costly trim and decorations. Furnished in 
coils in lengths convenient for use, 


Ask for Descriptive Catalog No. 4366 


Sprague Electric Works 
OF GENERAL ELECT RIC COMPANY 

Main Office 

5327-531 West 34th Street, New York 


Branch Offices in Principal Cities 


Coil of Flexible Steel 
Armored Conductors 


19 


Be prepared to 
meet the ex- 


mechanical toy 
perquisites 


Rollinson 


Transformer 


_ for various voltage combinations from 3 to 36 
te. 
Prices $5.00to $13.00 ready for use. No moving 


Our new factory (twice floor area of old plant) and 
excelient direct shipping facilities for anywhere in 
the country enable ue to ship late orders Promptly. 


MOHAWK ELEC. CO., 1$ Brodway 
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vtuow ~ 
CREOS 


Cross Arms 


Brookfield 
Standard Glass Insulators 


1872 
EDWARDS 


Edwards & Co., Inc., 
House Goods 


Thomas Porcelains 


SAVE TIME AND FREIGHT” 


Weston Electrical Measuring 


Instruments Each Trade Mark 


The Western Electric 
Company Furnishes 
Equipment for Every 
Electrical Need. 


ó FOREIGN COUNTRIES. c Lamps, 
REG.U.S.PAT. OFF. & 
Motors, Generators, A ors, Bells 
Insulated Material for Electric Railways Batteries Anama %24" 
and Mines . Cn a 


These Trade| ™ 
Established Stan “ 


is Your Guarantee of | 
Quality and Economy | 


THE 


GSTO 
AS co's 


O= IZM OY 


“WARD LEC. 


Rheostats and Coatrolln | | 


Dy 
Mazdalier Fixtures 


DANNI 


SUPERIOR 
WIRING DEVICES 


Sunbeams” 


| 


= 
Skeleton and Enclosed Sigal IA 


TRADE MARK 


ma © BRISTOL 

Phillips’ Insulated REG. U. S PAT. OF FEE 
Wi 

ires and Cables Bristol’s Recording Instress® 


New York Chicago 

Buffalo Indianapolis rey 
Philadelphia Cincinnati i” 
Boston Minneapolis 

Pittsburg St. Paul don 
Atianta Milwaukee 


Montreal Toronto Winnipeg Vancouver Antwe? 
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{Efe fail 


c Lamps, Fans, Ignition 
~., ors, Bells, Soldering 
~ ormers, Mazdaliers 


Marks Denote 
dards of Quality 


A feature of our service 
is OVERNIGHT SHIP- 
MENT from stocks. 


\ 


Hugo Reisinger 
“Electra” Arc Light Carbons 


Cutout Boxes, Steel Cabinets, 
Switch Boards, Panel Boards 


: Crouse-Hinds Condulets Phillips’ Insulated 
$ and Condulet Fittings Wires and Cables 


IIE 


St. Louis 
Kansas City 
Denver 

Dalias 

Omaha 

Okiahoma City 
Sydney Tokyo 


PANY 


irer of the 
Il?’ Telephones 
| 


, don Berlin Paris Johannesburg 


Electrical Heating Apparatus 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


{ 


TRADE MARK e i 


“Chloride 
Accumulator 


i REGISTERES OCPTEMBER n, 1806 
Storage Batteries 


treo 


ABLES TGR 
Rubber Covered 
Wires and Cables 


“See the Teats on the Petticoat” 
Hemingray Glass 
Insulators 


M. Klein & Sons 


Lineman’s Tools 


“Hill” Switches, 
Panel Boards, Cabinets 


D & W Fuse Co.'s 
Enclosed Fuses 


SUPERIOR 
WIRING DEVICES 


High Quality 


Good Service 


Fair Prices 


"SAVE TIME AND FREIGHT" 


San Francisco 
Los Angeles 
Oakland 

Sait Lake City 
Seattie 
Portiand 
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[he City of 
© @ 

j 
ison-Miazda-Light 
ste i = 

This “city” will appear during January and February in 
10,000,000 copies of forty magazines and newspapers. 

It will be as far reaching in its effect as the Edison- 
Dream-Comes- [ rue advertisement, which it supplements. 

The following magazines, circulating hundreds (perhaps . 
thousands) of copies in your temitory, will carry this adver- — 
tising: ie 

Magazines Newspapers 
American Magazine Jan. Assoc. Sunday Magazine Feb. 4 
Architectural Record Jan. Boston Post. j 
Building Management Jan.-Feb. New York Tribune 
Cavalier-Scrapbook Feb. Philadelphia Press 
Century | Jan.-Feb. Washington Star 
Cosmopolitan Feb. Baltimore Sun 
Everybodys Jan. Pittsb Post 
Illuminating Engineer Jan. Buff lo ee 
McClure’s = Feb. a ea ae 

; Detroit News-Tribune 
Munsey’s Jan.-Feb. Chi Record-Herald 
Popular Electricity Jan.-Feb. S Ton Republi Te 
Review of Reviews Feb. 7 pains lj i rien | 
Scrapbook Jan: Deaan 1S ee Ope 
System lan- Feb: enver Rocky Mountain News m 
World’s Work Feb. Monthly Magazine Section Jan. 

; Boston Globe 
: Philadelphia No. American 
Weeklies Washington Post 

, Pittsburg Dispatch i 
Collier’s Weekly Dec. 30 Cincinnati Enquirer | 
Scientific American Jan. 13-Feb. 10 St. Louis Globe-Democrat | 
Saturday Evening Post Jan. 20 Chicago Tribune 
American Architect Jan. 17 San Francisco Call 


General Electric Company 


Main Lamp Sales Office Principal Office 


Harrison, N. J. Schenectady, N. Y. 
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American Bridge Company 
: 5 of 
New York 


Structural Steel 
for 
Every Purpose 


Offices in 17 


American Cities 


General Offices 
Hudson Terminal, 


30 Church Street, New York 


Export Representatives: United States Steel 
Products Company, 30 Church St., New York 


Chicago & No. Western Ry. North Approach Facile Caeat Can ben) Uti Sgt Heeb Cal. 


PLANIA 
“DAUERBRAND” 


are the only satisfactory homogeneous 


CARBONS 


Manufactured for all types of 


long hour 
TRADE MARK. TRADE MARK, 


Flaming Arc Lamps 


A trial order will convince you 


H. M. HIRSCHBERG 


Sole Importer 


| = 30 East 20th Street New York 


. Sole Representatives in Canada, Canadian Carbon Company, Ltd., 96 King Street West, Toronto 
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NEW WESTON INSTRUMENTS 


A Full Line of Alternating Current Switchboard Indicating Instruments 


is offered by this Company, comprising 


i 
——— re y e  eee 


WATTMETERS, Single and Polyphase FREQUENCY METERS 
POWER FACTOR METERS VOLTMETERS 
SYNCHROSCOPES AMMETERS 


and New Models of Weston D. C. Instruments to match. 


This whole group of instruments embodies the results of several years exhaustive study and scientific investigation of all the complex electrical 


and mechanical problems involved in the development of “urable, reliable, sensitive and accurate instruments for use on alternating current 
circuits, 


Every detail of each of these instruments has been most carefully studied and worked out so as to be sure that each shall fully meet the 
most exacting requirements of the service for which it is intended. Neither pains nor expense has been spared in the effort to produce 
instruments having the longest possible life, the best possible scale characteristics, combined with great accuracy under the most violent 
load fluctuationg and also under the many other trying conditions met with in practical work. Every part of each instrument is made 
strictly to gauge and the design and workmanship and finish is of the highest order of excellence. 


We invite the most critical examination of every detail of each member of the group. We also solicit the fullest investigation of the many 
other novel features and very valuable operative characteristics of these new instruments and request a careful comparison in all theee 
respects with any other make of instrument intended for like service. We offer them as a valuable and permanent contribution to the art of 
electrical measurement. Their performance in service will be found to justify the claim that no other makes of instruments approach them 
in fitness for the service required from A. C. Switchboard indicating instruments. 


Full particulars of design, construction, prices, etc., are given in Catalogue R-16. Write for it. 


Uaverby Dark, Nowak, fe 
New York, 114 Liberty St. Paris, 13 Rue St. Georges. 
Chicago, 1504 Monadnock Block. Denver, 231—15th St. Berlin, Genest Str. 5, Schoenberg. 
Boston, 176 Federa! St. San , 682 Mission St. Toronto, 76 Bay 8t. 
Philadel 342 Mint Arcade. New Haven, 29 College St. l . Mexico, 28 Capuchinas 40. 


Brown Marx Bldg. Cleveland, 1522 Prospect A Londos, Audrey House, Bly PL, Holbors. 
St. Louis, 915 Olive Bt. = Montreal, 410 St. James at 
REG.U.S. PATENT OFFICE. 
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TheSTANDARD for RUBBER INSULATION 


ARANI TE 


/ 


PEAN 
r 
f 
r 


Rubber - covered 
Wires and Cables 


Underground Aerial, Sub- 

marine and inside use. Tele- 

phone, Telegraph, Fire 
Alarm, Electric Light and 

a a Power Cables. The best for 

A —— all purposes. 

All wires are tested at the factory 


INDIANA RUBBER AND INSULATED WIRE C0. 


OO 
JONESBORO INDIANA 


TRADE MARK ; 


Okonite 


Insulated wires and cables 
contain never less than 30% 
of dry, fine Para rubber, 
without any reclaimed or 
soft rubber. 


The Okonite Co. 


New York 


C. W. BAKER, Vice-Pres. 


C. 0. BAKER, Pres. 


PLATINUM 


Wire, Sheet, Rivets and Contacts— z 
Wollaston Wire for Wireless Telegraphy 
All of Baker Standard Quality— 


BAKER & CO., INC. 


NEW YORK OFFICE 
30 Church St. 


“AMERICAN < 
DEPENDABLE” = i 
t ~ . 


I Bnina 
ny HH 


HW 
| AE 


AUA m 
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T 


T 


| 


CHICAGO 


T 
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I THIS METER CAN BE 
TAKEN ENTIRELY APART 
WITH A SCREWDRIVER 


Ke ran ‘Sr etry pas lo 
barns G= Yim ter ag 


aoe. 

You don’t ped 
Ca a whole kit of tools % in 
when you go out to Se N 
inspect this meter. All % 
that’s needed to take x oh 
entirely apart, put it to- O 
gether again or regulate the Ya 
light and full load adjustment * S 
is an ordinary screw-driver. A 


We have said a lot about the low ieia! 
high ratio of torque to weight of moving 
element, accuracy of regulation, perma- 
ew  nence of calibration, low internal losses, $% 
are -— ` micrometer full and light load adjustments 
and other ane points of the : 


Fort Wayne Type Ka Watthour Meter 


Now we want to call your attention to its extreme ee 
Compare its design and construction; its convenience of instal- 
lation and maintenance with any other on the market. Also g 
consider its durability and unvarying good performance. G 
If there were a probability that it would suffer by such Ag 
a comparison do you think we would advise you to gw 
make it? P 


Send for Bulletin 1133 and when you have read it you will know why EN 
D, we place such confidence in this grand little meter. aN 


D aans WAYNE ELECTRIC WORKS 4 


OF GENERAL ELECTRIC COMPANY 
“WOOD” SYSTEMS 


1610 Broadway Fort Wayne, Ind. a a 


= IRS Branch Office—All Large Cities eS EUS 
Yew KANSIA PON 
Cas ates 


/ X, sees SU 
i w eh sO Me ee oe was 


WAN 
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POSITIONS WANTED 


The rate for “Positions Wanted” 
advertisements of forty words or less 
is one dollar an insertion, additional 
words two cents each, payable in ad- 
vance. Remittances and copy should 
reach this office not later than Mon- 
day, 12 o'clock noon, for the next 
succeeding issue. 

Replies may be sent in care of 
Electrical Review and Western Elec- 
trician, 507 Marquette Building, Chi- 
cago, or 13-21 Park Row, New York. 


ee 


__ Graduate 
POSITION WANTED — electrical 
engineer wants position with firm o 
Seite engineers. Will start at 
moderate salary, but desire good 
chance for promotion. Have had 14 
months on testing floor of General 
Electric Co., an associate member v 
American Institute of Electrical Engi- 


ge 


POSITION WANTED — Electrical 


engineer, 
graduate of good technical school, 
wants to become connected with the 
New Business Department of a live 
central station. Three years’ experi- 
ence with General Electric Co., one in 
testing department and two in adver- 
tising department, handling small mo- 
tor publicity. Two years on editorial 
staff of a central-station paper. Fa- 
miliar with motors and current-con- 
suming devices of all sorts. Address 
Box 1425, Electrical Review and West- 
ern Electrician, Chicago, Ill 


rr 


POSITION WANTED — Technical 
Graduate, Associate A. I. E. E., thor- 
oughly experienced in Power Station 
and Sub-station designing, estimating. 
checking and inspecting, with strong 
engineering and executive ability, is 
now open for engagement. For fur- 
ther information and references ad- 
dress Box 1430, Electrical Review and 
Western Electrician, Chicago. 


POSITION WANTED — P»? S 
practical advertising man after Jan. 


let; 8 years’ experience, 3 years in 
electrical lines, competent to take en- 
tire charge of department. Good de- 
tail man for both technical and non- 
technical writings. Can produce at- 
tractive literature that will convince 
and pull; also house organ publica- 
tions. Have had practical engraving 
and printing trairing and can main- 
tain an efficient department on an 
economical basis. Chicago preferred, 
cut of town considered. An interview 
solicited with parties desiring a high- 
Sree otal AEAT EPE Box 1422, care 
e ctrica eview and West 
Electrician, Chicago. PSE 


HELP WANTED 


The rate for “Help Wanted” ad- 
vertisements of forty words or less 
ts one dollar and fifty cents an in- 
sertion; additional words three cents 
each, payable in advance. Remit- 
tances and copy should reach this 
office not later than Monday, 12 


> 
o'clock noon, for the next succeeding 
issue. 


Replies may be sent in care of 
Electrical Review and Western Elec- 
trician, 507 Marquette Building, Chis 
cago, or 13-21 Park Row, New York 


WANTED — Partner who understands 

design of small A. C. and 
D. C. motors, and willing to make an 
investment. We have an established 
business with complete shop equip- 
ment, and good demand for our goods. 
Man must be a hustler, and capable 
of pene man acess Box 1429, 

eview and Wes - 
trician, Chicago. Sern. Des 
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PROPOSALS. 


The rate for “Proposal” adver- 
tisements is 15 cents per line, non- 
pareil measurment, payable in ad- 
vance. Remittances and copy should 
~sach this office not later than Mon- 
day, 12 o'clock noon, for the next 
succeeding issue. 


nS 


ELECTRIC WORK 
of the 
SOUTH WING 
of the 
WISCONSIN STATE CAPITAL 


The Capitol Commission of Wiscon- 
sin invites proposals for the furnish- 
ing of the necessary labor and mate- 
rial for the Electric Work of the 
South Wing of the Wisconsin State 
Capitol now building at Madison, 
Wisconsin. 

This work is to be executed in ac- 
cordance with the plans and specifi- 
cations prepared by Geo. B. Post & 
Sons, Architects, and is to be done 
under their supervision and direction. 

Plans and specifications for the 
work may be examined at the fol- 
lowing places, viz.: 

The Office of the Architects, 347 
Fifth Ave., New York. 

The Oftice of the Capitol Commis- 
sion, new East Wing of the Capitol, 
Madison, Wisconsin. 

The Builders’ & Traders’ Exchange, 
Milwaukee, Wisconsin. 

The American Contractor, 180 
North Dearborn St., Chicago, Ill. 

The Improvement Bulletin, Lumber 
Exchange Building, Minneapolis, 
Minn. 

Plans may also be obtained for the 
individual use of prospective bidders 
by depositing with the undersigned a 
certified check of $100.00, which check 
will be returned to the maker upon 
the return of the plans. 

All proposals must be made upon 
printed blanks and must be accom- 
panied by a certified check (in 
amount of 6 per cent of the total pro- 
posal) which will, in case the propo- 
sition of the maker is accepted and 
he fails within ten days to execute 
a satisfactory contract and furnish 
a bond as provided by law, be for- 
feited. 

Proposal blanks may be secured by 
application to the undersigned, to 
whom all proposals must be delivered 
sealed and properly endorsed by Tues- 
day noon, January 16, 1912. 

LEW F. PORTER. Sec’y. 

Capitol Commission of Wisconsin. 


Madison, Wisconsin, December 21, 
1911. 


MISCELLANEOUS 


The rate for`“Miscellaneous” „ad- 
vertisements of forty words or less 
is one dollar and fifty cents an in- 
sertion; additional words three cents 
each; payable in advance. Remit- 
tances and copyyshould reach ‘this 
office not later than Monday, 12 
o’clock noon, for ‘the next succeeding 
issue. 
Replies may be sent in care of 
Electrical Review and Western Elec- 
trician, 507 Marquette Building, Chi- 
cago, or 13-21 Park Row, New York. 


—— Meter Men to send for 
WANTED our 44 page pamphlet 
containing instructions for installing, 
reading, cleaning, repairing and test- 
ing Duncan watthour meters. It’s 
free. Address Duncan Electric Mfg 
Co., Lafayette, Ind. 


— One fine 22% K. W. 125 
FOR SALE volt direct current belted 
type Northern Generator, speed 1050, 
complete with sliding base, pulley, field 
rheostat and switchboard. Low price 
for cash or will exchange for what 
have you? Address Box 1428, Electri- 


cal Review and Western Electrician, 
Chicago. 


GALES 


A 
COMUTATOR COMPOUND. : 


You Who Are T 


WEP PT ire FOR US E 
zi wa PREVENT CUTTING. 
SO Cts. per Stick. $5.00 per Dozen 


FREE Sample Stick 
For Sale by All Supply Houses, or 


JUST ISSUED 


Principles of 


By HAROLD PENDER, Ph.D. 


f Theoretical and A plied Electricity. 
Fe teen achusette Institute of FR chnology: 
Member A. I. E. E. 


OOO aaas 
438 pages, 6x9, 136 illustrations 
$4.00 (17s) net, postpata 
i 


simple forms of electric machinery. 


understanding of complicated reactions in electrical machirfery and 
circuits. 
Kit Sarl, dpan 
employs the calculus part theoreti 
, part of which are practical c . 
numerous Prov emporant definitions and principles as a bird’s eye view 
chapter. It is adistinctive and acholarly work. 


SCOPE OF THE BOOK. 


start. It gives at the en 
x ical and 


(f) single phase alternating current; and (g) three-ph 


FOR SALE BY 


Western Headquarters for Electrical Books 


507 Marquette Building 
Complete Stock Of AU Electrical Books On Hand 


The Pulling Power of an 


is fully a hundred times greater when it’s 
flashing—no getting away from it 

Besides there's a saving of almost ball in the lighting con- ‘ 
Reco Flashers have solid brass or pha apn cont Tia: 


e 


roller bearings; require little attention 
ectric Flasher 
Reynolds El n 


617-631 W. Jackson Blvd . Chicage 


Vol. 59—No, 27 


WANTED 


roubled With Sparking and 
Cutting of Commutaters to Use 
The ouly article that will PREVENT Sparking 
Will keep the commutator in good condition sad, 


Absolutely Will Net Gum the Brushes 
lt will put that high glose on the commutater 
you have so long sought after 


K. McLennan & Co., Sole Mantfrs., Room 1215 Manhatten Bhig., 431 Dearborn St., Chicago, IN. 


Electrical Engineering 


A modern, complete discussion of principles and their application to the 


for a clear 
The author believes in a thorough knowledge of fundamentals : 


i tion, It 
designed to fit the needs of thorough féach 


ae ism: (b) continuous electric cur- 
. It develops the principles, of (a) magnetism; Da ric. circuits; 
rent; (e) electromagnetism, (d) electrostatics, (e) so aoe ine circuits. 


Electrical Review Publishing Company 


Chicago, Ill. 
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A Very Useful ; 
Chart > 


WRITE FOR FREE COPY. 


w 
THE TRIUMPH ELECTRIC CO 
COINCINAN IO 


> 
+e Oe TROT S a me 


—= i 


ENGINES anp GENERATORS 


never lie down when power duties are 
demanded of them. Good reasons for 
their prompt obedience — they are 
built right and are subjected to severe 
tests before they report to you for 
work. This dependable quality makes 


Ridgway Products Money Savers 


Our Bulletins covering engines and generators 
sent on request. 


RIDGWAY DYNAMO & ENGINE CO. 
RIDGWAY, PA. 


Contains full direc- 
tions and, formulae for 
testing induction 
motors. Invaluable 
to electricians, electri- 
cal contractors, mas- 
ter mechanics and 
others engaged in 
electrical work. 

Only a few hundred 
copies left. Write today. 


THE TRIUMPH ELECTRIC CO. 
Cincinnati, Ohio 


New York Chicago Pittsburg St. Louis 

Boston Cleveland Detroit St. Paul 

Philadelphia Baltimore Chattanooga Denver 
New Orleans San-Francisco 


“Iam advised by Dr. , Professor of Chemistry of the —— 
— University, that you are putting out a Graphite Lubricating Prepa- 
ration which is the very finest thing of the kind he has ever seen.” 

This refers to 


OILDAG 


© © vet. orv 


Dearborn Treatment 


Keeps Your Boilers Clean and Saves Shutdowns 
and Overtime Work 


All boiler waters contain incrusting or corrosive salts. Dear- 
born Treatment counteracts these salts and makes them harmless. 


It is fed into the boilers with the feed water and works constantly, 
so that there are no shutdowns for cleaning, no night or Sunday 
work, and the boilers are kept in good condition all the time. 


Send gallon oy water for analysts. 


When Professors of Chemistry admit OILDAG is a superior lub- 
ricant, it is time Power Station men realize its worth, particularly when 
OILDAG is effecting a saving of approximately 662 ,;% in Cylinder Oil 
in one station. 


Are You Alert to Your Possibilities ? 


Send your address for Booklet 416R. 


International Acheson Graphite Company 


of DEARBORN DRUG & CHEMICAL WORKS 


McCormick Building CHICAGO NIAGARA FALLS, N. Y. 
General Agents for Oildag, made by Acheson Oildag Company 
s 
á 
e” No HEATING THE STRONGEST 
SPARKING TANK AND SUMP 
se SWITCH MADE 
A, or COMMUTATOR 
THE SUNDH 
a? WEAR IS UNEQUALED FOR CONTROLLING 
Í l THE WATER LEVEL IN TANKS, WELLS 
W Our Carbon and Graphite Brushes are superior to any foreign OR PUMPS. 
S or domestic products. We solicit an opportunity to demonstrate THEY ARE WEATHER PROOF. 
; our quality and save you money. SEND FOR THE SUNDH CATALOGUE 
Manufacturers of highest grade carbon specialties. DESCRIBING THE APPARATUS FULLY. 

The Nungesser Carbon and Battery Co. 
h 
a 


À 
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Lindsley Bros. CO..........+++++e:- Reisinger, Hugo .................. 6 
Locke Insulator Mfg. Co.......... X Reynolds Electric Flasher Mfg. Co. 47 
Lowell Insulated Wire Co... er 8 | Richmond Electric Co.............. 52 
Acheson Graphite Co., International 45 | Electric Appliance Co. .....---+++: 18 | Lyndon, Lamar .....ssrerrerserer 51 | Ridgeway Dynamo & Engine Co.. 45 
Adams-Bagnall Electric Co........ 15 | Electric Cable Co. .....eeeeeeeeess 60 Roebling’s Sons Co., John A...... 9 
Allis-Chalmers Co. ......eeeeeeeee 2| Electric Storage Battery Co....... 7 Rome Wire Co. ...............005. 60 
American Bridge Co. of New York 25 Electrical Engineers Equipment Co. 11 M Roth Bros & Co. la...se 52 
American Cross-Arm Co, ......--: 96 | Electrical Testing Laboratories ... 51 
American Electrical Works ....... 60 | Emerson Electric Mfg. Co.......-. 7| Manhattan Electrical: Supply Co.. 4 s 
American Platinum Works ....... 47 Marshall, Wm. ..esssesseseseeseess 51 
American Sewer Pipe Co........-- 10 Massachusetts Chemical Co........ 3 
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Boston Incandescent Lamp Co.... 14 Graner-Mahoney Contracting Co.. 11 Sundh Electric Co. esete 45 
Brady, T. H. .....eeceeeeees eens 57 | Gurley, W. & D. B......e- essere: T N 
Bristol Co. ...ssssesesssess ee ere 60 T 
Brookfield Glass Co.....-..seee.ees 13 H ; 
Buffalo Foundry & Machine Go. 56 National Carbon Co.......---++++: 5 
Burnley Battery & Mfg. Co....... 47 National Conduit & Cable Co... 8 | Torrey Cedar Co. ......er 67 
Byllesby & Co., H. M............- 51| Habirshaw Wire Co............+:: 9 National India Rubber Co--.------ 1 Triumph Electric Co......----5:: 45 
waa S Rene teat, ete Oris ets, | ya keer ad National Metal Molding Co.......- 60 
Hart Mfg. Co.......c cece eee ee eee 3 , c 56 
Hazard Mfg. Co........seeeeeeeees 8 National Pole ©0...---+.-ss0r07 
c Help Wanted ...........0ceeeeeees q4 | Naugle Pole & Tie Co... P 4 
Hemingray Glass CoO.......s.s.er.. 13 New England Pe yee hese at c a 5 3 
Hemming Mfg. Co......essessseses> 10 A ee ee ae ae a 53 United States Light & Heating Co. 6 
Patt aves A E E Co... 5i ie aie ae AE A ES ieee t S New York Insulated Wire Co.....- 60 
Central Station Heating & Con Humphrey, Henry H...........-++: 51 Nungesser Carbon & Battery Co... 45 w 
struction Co. .....sss.sossseseeee. 51 | Hygrade Inc. Lamp Co..........-- 14 
Century Electric Co..........+..-. 52 re) Wagner Electric Mfg. Co... 52 
Se cee jag CO wiped tees k: l Want Advertisements EE EEEE a 
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Commonwealth Edison Co. 106? n ns. re Co.... 26] Ostrander & Co., W. R...------2+° 57 este lec. & Mfg. Co.. 
E E a erences , io Inventive Age Publishing Co...... 56 Westinghouse Elec. o ie 
Crawford Cedar Co.. sea eh sete 57 Westinghouse Machine cs ee 1 l 26 
Crocker- Wheeler Co. eee ot ante 53 J ° 7 ae ` gies eats 51 
Cutler-Hammer Mfg. Co.......... 54 wiad Storage Battery Co.. 4 
Cutter COs aean ads ia 55 Packard Electric Co........--++++: 18 | ~eodmansee, Davidson & Ses- 
Jackson, D. C. & Wm. B.......-.. 51| Page & Hill Co... 57 $ Ihe. cece 5] 
' Jessop & Sons (Inc.), Wm........ 19 | Paiste Co., H. T.......-seee eee 4 eee Go, C. He cere 5: 
D Partridge Lumber Co., T. M...... 57 Wrigley Co. Thomas..." 5: 
K Peerless Electric Co......--+s+::::: 52 
Phillips Insulated Wire (Olo EE 60 
Dearborn Drug & Chemical Works 45 Pillsbury, Charles L......---+-::: 51 Y 
Detroit Fuse & Mfg. Co........... 19 | Kerite Ins. Wire & Cable Co...... gq | Pittsburgh Transformer Co.....--- 19 
Detroit Insulated Wire Co......... 60 | Keystone Electrical Instrument Co. 3] Positions Wanted ...--.eerrerrrrt 44 y 
Diamond Rubber Co.............. 9| Klein & Sons, Mathias............ 5 | Prentiss Clock Improvement Co.... 56) young Cee: ee : 
Diehl Mfg. Co..........ccee cece nee 53 | Kohler Bros. .........--.eeee seers 51 | Pyrene Mfg. Co....--.-seererreees 5 
Dixon Crucible Co., Joseph....... 52 | Kuhlman Electric Co............+: 14 
Dixon-Smith Engineering Co...... 51 Z 
Driver-Harris Wire Co............ 8 L f ` 
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WHO’S WHO IN THE ELECTRICAL FIELD? 
Read the Answer In the Names Above 
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Á 
THE BABCOCK & WILCOX COMPANY, 85 Liberty Street NEW YORK 


Babcock & W/lilicox, Stirling, A. & T., Horizontal, Rust 


WATER TUBE STEAM BOILERS | 


Steam Superheaters WORKS: BAYONNE, N. J., BARBE 
BRANCH OEFICES RTON, OHIO Mechanical Stokers 


BOSTON, 35 Federal Stree: NEW ORLEANS, Shubert Arcade ATLANTA, GA., Candler Baild SEATTLE, 

: Muteal Life Baildi 
PHILADELPHIA, North Americas pile, DENVER, 435 Seventecath Street . New England Balldiag HAVANA CUBA, 116% Calle de fa Habana 
KITTSBURC, Farmeri Dipodi Bs T LAKE CITY, 313 Atlas Block CINCINNATI, O., Traction Building LOS ANGELES, Americas Baaz Bailding 


CHICAGO, Marquette Building PORTLAND. ORÈ.. Wells-Farze Building 


Wire Measuring 


O 


EESLI ELIIT. 


Machine CITT 


HL 


NII“ 


CA 


——— TMI La 
MINNEAPOLIS ELECTRIC 
AND CONSTRUCTION CO. 


MINNEAPOLIS, MINN. 


PURCHASED 


Contacts of All Forms. Wire for Wireless Telegraphy. 
Resistance Wire. Wire and Sheet for All Purposes. 


AMERICAN PLATINUM WORKS “ori"* 


Card Index ELECTRICAL REVIEW AND WESTERN ELECTRICIAN, DECEMBER 23, 1911 Vol. 59 


A Committee on Rubber Analysis 

Electrical Exports for October 

Thomas Eugene Mitten..........ccccccceccccsrereenceecceereresrere 

Meeting of the Jovian Lunch Club 

The Wilmette Pumping Station 

Report of Interstate Commerce Commission 

Measurement of Electrical Energy by Recording Watt-Hour Me- 
ters.—I.—By Joseph B. Baker 127 

Measuring Electric Current in Absolute Units.. 

Diversity-Factor and Fixed Charges.—By Renzo Norsa 

Outdoor Transformers and Switching Stations.—I.—By Stephen Q. 
Hayes 2 

Disappearing Vault Entrances 

Delivering Electric MeterS........-ccccccer erect eres eseeenreeer ance 

Electric Christmas Shopping 

Electric Refrigeration in Rochester......e.s..e.ssessesseseseeresesssere 2 

How Rockford Company Uses Old Arc Lamps 

The Value of Photography in Illuminating Engineering 

European Explosion-Proof Motors for Mines.—By E. W. Jansen... 

A Tungsten Resistance Furnace 12 

An Electric Sanding Machine 


Send for Samples 


CCC 


THE CHICAGO RAWHIDE MFG. CO. 


Trade Mark Reg. U. S. Pat. Off. 
SAMSON SPOT WATERPROOFED CORD FOR TROLLEYS AND ARC LAMPS 


SAMSON CORDAGE WORKS, BOSTON, MASS. 


QUICK AND GOOD WORK 
Is the kind that 


Chicago 

Rawhide BURNLEY 
— Soldering Paste 

Pinions (Patented) 


will help you to do 


Put up in 202., 402z., 34 1b., 11b., 
material and careful 5 1b., 10 lb. and 50 Ib. packages. 
workmanship can pro- STICK AND PASTE 


duce. | The Burnley Battery & Mfg.Co. 


NORTHEAST, PA. 


DRY BATTERIES 


Motor Troubles 


By E. B. Raymond 
4hx7, fully illustrated, $1.50 net postpaid 


“N EVER trouble troubles till trouble troub- 

les you” may be a good rule for some 
troubles, but it does not apply to motor troubles. 
You know how trying motor troubles can be, and 
you must be prepared to meet them. 


The best that selected 


1301 ELSTON AVENUE 
CHICAGO, ILL. 


For many years Mr. Raymond specialized 
in the tracing of motor troubles. He was the 
General Electric Company’s expert in this field 
for a long period. He has covered here all the 
troubles that occur in direct and alternating-cur- 
rent motors, and the book is so arranged and in- 
dexed, that you can find the right solution to the 
difficulty at once. i 


Contents :---Starting up. Sparking. Brush Troubles. 
Characteristics of the Induction Motor. Locating Faults 
in Induction Motors. Winding Faults. Balking of Induc- 
tion Motors. Mechanical Troubles. Troubles with Syn- 
chronous Motors. Testing Generators. Testing Direct- 
Current Motors. Alternating-Current Generators. Test- 
ing Induction Motors. 


For Sale by ee 
Electrical Review Publishing Co. 
Western Headquarters for Electrical Books  - 
507 Marquette Bldg., Chicago 
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CLASSIFIED INDEX OF ADVERTISERS 


AIR COMPRESSORS 
Allis-Chalmers Co. 
Bmerson Blectric Mfg. Co. 
General Blectric Co. 


ALARMS, BURGLAR 
Manhattan Electrical Supply Ce. 
Western Bilectric Ce. 


ALARMS, FIRE 
Baltimore Machine Preducts Ce. 


ALARMS, HIGH AND LOW 
Sundh Blectric Co. 


ALTERNATORS 
Allis-Chalmers Co. 
Crocker- Wheeler Co. 
Fort Wayne Blectric Works. 
General Electric Ce. 
Triumph Electric Co. 
Western Electric Co. 
Westinghouse Blectric & Mfg. Co. 
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General Electric Co. 
Johns-Manville Co., H. W. 
Western Electric Co. 
Westinghouse Electric & Mfg. Co. 


ANNUNCIATORS 
Central Biectric Co. 
Manhattan Electrical Supply Co. 
Ostrander & Co., W. R. 
Stanley & Patterson. 
Western Electric Co. 


ASBESTOS PRODUCTS 
Johns-Manville Co., H. W. 


UGERS 
Oshkosh Mfg. Ce. 


BATTERIES. PRIMARY 
Burnley Battery & Mfg. Co. 
Central Blectric Co. 
Leclanche Battery Co. 
Manhattan Electrical Supply Co. 
National Carbon Co. 
Nungesser Blectric Battery Co. 
Western Electric Co. 


BATTERIES, STORAGE 
Blectric Storage Battery Co. 
Gould Storage Battery Co. 


United States Light & Heating Co. 


Western Electric Ce 
Willard Storage Battery Ce. 


BATTERY CHARGING RHEOSTATS 
Cutler-Hammer Mfg. Ce. 
General Blectrio Ce. 
Independent Electric Mfg. Ceo. 


ATTERY WAX 
Mitchell-Ran@ Mfg. Ce. 


LS 
Central Electrico Ce. 
Manhattan Electrical gupply Co. 
Ostrander & Co., W. R. 
Western Electric Co. 


BELL RINGING TRANSFORMERS 

Ft. Wayne Blectric Works. 

General Biectric Ce. 

Westinghouse Electric & Mfg. Ce. 
BELT DRESSING 

Dixon Crucible Co., Joseph. 
BELTING 

Chicago Rawhide Mfg. Co. 
BLOWERS 

Emerson Blectric Mfg. Co. 

General Bilectric Ce. 

Mechanical Appliance Co. 
BOILER FRONTS AND CASTINGS 

Minneapolis Steel & Machinery Co. 
BOILERS 

Babcock & Wilcox Ço.. The. 

Minneapolis Steel & Machine Ce. 

Westinghouse, Church, Kerr Ce. 


BOLTS, EXPANSION, TOGGLE and HANGER 


Wrigley Co., Thoe. 


BONDS, SHARES AND SE 
Blectric Bond and eee 


BOOKS, TECHNICAL 
Electrical Review Pub. Ce. 
Van Nostrand Co., D. 
BOOSTERS 
Allis-Chalmers Ce. 
Crocker-Wheeler Ce. 
EA Electric Co. 
gway Dynamo & Bngtine Co. 
Triumph Electric Co. : ° 
a ml Co. 
estinghouse Electric & Mfg. Ce. 
BOXES. JUNCTION 
E & W ir 
conemy Switchbox 
General Electric Co. ee 
Johne-Manvillie Co., H. W. 
Sprague Electric Works. 
Standard Underground Cable Co 
Western Blectric Ce. l 
greet 
ax Line Material W 
Merris Iron Co., The. men 
BRAKES. DYNAMO 
Cutler-Hammer Mfg. Ce. 
Independent Electric Mfg. Ce. 
BRAKES. ELECTRIC 
ere ee emer Mfg. Co. 
ectric Controller & 
General Electric Ce, Me ET 


Independent Eleetrie 
Sundh Blectric Co. ENSS: 


Westera Electrie Ce. 
BRIDGES 

Americaa Bridge Co. ef New York. 
BRUSHES, DYNAMO 

Central Electrie Ce. 

Dizon Crucible Ce, Jesoph. 


General Blectric Co. 

Holmes Fibre-Graphite Mfg. Ce. 
Nungesser Electric Battery Ce. 
Speer Carbon Co. 

Triumph Electric Co. 

Western Electric Co. 
Westinghouse Electric & Mfg. Ce. 


BUSHINGS 


Anderson Mfg. Co., Albert & J. M. 
Federal Sign System (Blectric). 
General Electric Co. 

Hemming Mfg. Co. 

Massachusetts Chemical Co. 
Western Electric Co. 


CABINETS . 
Wm. Wurdack Electric Mfg. Ca. 


CABLES 
American Electrical Works. 
American Steel & Wire Co. 
Atlantic Insulated Wire & Cable Co. 
Brixey, W. R. 
Electric Cable Co. 
General Electric Co. 
Habirshaw Wire Co. 
Hazard Mfg. Co. 
Kerite Insulated Wire & Cable Co. 
National Conduit & Cable Co. 
Okonite Co. 
Roebling’s Sons Co., John A. 
Safety Insulated Wire & Cable Co. 
Simplex Blectrical Co. 
Standard Underground Cable Co. 
Waterbury Co. 
Western Electric Co. 


CABLE BELLS 
Electrical Engineers Equipment Co. 
General Blectric Co. 
Minerallac Electric Co. 
Standard Underground Cable Co. 


CABLE HANGERS 
Anderson Mfg. Co., Albert & J. M. 
Minerallac Electric Co. 
Standard Underground Cable Co. 
Western Electric Co. 


CABLE RACKS 
Cope, T. J. 
General Electric Co. 
Standard Underground Cable Ce. 


CABLE TESTERS 
Minerallac Electric Co. 
Standard Underground Cable Ce. 


CABLING MACHINES 
New Engiand Butt Co. 


CAR HEATERS. ELECTRIC 
Johns-Manville Co., H. W. 
Simplex Electric Heating Co. 
Western Electric Co. 


CARBONS 
General Electric Co. 
Hirshberg, H. M. 
National Carbon Co. 
Reisinger, Hugo. 
Western Electric Co. 
Westinghouse Electric & Mfg. Co. 


CARBON BRUSHES 
Central Electric Co. 
General Electric Co. 
Nungesser Electric Battery Ce. 
Speer Carbon Co. 
Western Electric Co. 
Westinghouse Electric & Mfg. Ce. 


CASTINGS 
Anderson Mfg. Co., Albert & J. M. 
Minneapolis Steel & Machinery Ce. 
Morris Iron Co., The. 
New England Butt Co. 
Triumph Blectric Co. 


CEMENT MACHINERY 
Allis-Chalmers Co. 


CEMENT, CABLE TRANSFORMER 
Massachusetts Chemical Ce. 


CHANDELIERS 
Beardsiee Chandelier Mfg. Ce. 
Tungstolier Co. 


CHOKE COILS 
Andersen Mfg. Co., Albert & J. M. 
General Blectric Co. 
Lord Mfg. Co. 
Westinghouse Electric & Mfg. Ce. 


CIRCUIT-BREAKERS 
Cutler-Hammer Mfg. Co. 
Cutter Electrical & Mfg. Ce. 
Electric Controller & Mfg. Ce. 
Fort Wayne Electric Werks. 
General Electric Co. 
Independent Electric Mfg. Co. 
Roller-Smith Co. 

Sundh Blectric Co. 

Western Electric Co. 
Westinghouse Electric & Mfg. Ce. 


CLAMPS, GROUND CONNECTION 
General] Electric Co. 

Lord Mfg. Co. 

Minerallac Electric Co. 
CLEATS 

Blake Signal & Mfg. Co. 
General Blectric Ce. 
Hemming Mfg. Co. 
Minerallac Electric Co. 


CLIMBERS 
Klein & Son. Mathias. 


Oshkosh Mfg. Co. 
Western Blectric Co. 


CLUSTERS 
Benjamin Blectrie Mfg. Ga 
Federal Sign System (Meetrte). 


Holophane Co. 
Western Electric Ce. 


CLUTCHES 
Cutler-Hammer Mfg. Co. 
Independent Electric Mfg. Co. 


COAL MINING MACHINERY 
Allis-Chalmers Co. . 
General Electric Co. 
Western Electric Co. 
Westinghouse Electric & Mfg. Co. 


COILS 
Belden Mfg. Co. 
D & W Fuse Co. 
General Electric Co. 
Western Electric Co. 


COILS, INDUCTION 
General Electric Co. 
Ostrander & Co., W. R. 
Western Electric Co. 
Westinghouse Electric & Mfg. Co. 


COILS AND MAGNETS 
General Electric Co. 
Western Electric Co. 
Westinghouse Electric & Mfg. -Co. 


COMMUTATOR LUBRICANT 


Dixon Crucible Co., 
McLennan & Co., 


COMMUTATOR SEGMENTS 
Billings & Spencer Co. 
Genera! Electric Co. 


Joseph. 


COMPOUNDS, BOILER 
Dearborn Drug & Chem. Wks. 
Johns-Manyille Co., H w 


COMPOUNDS. INS. AND SPLICING 
Johnsa-Manville Co., H. W. 
Massachusetts Chemical Co. 
Minerallac Electric Co. 
Standard Paint Co., The. 
Standard Underground Cable Co. 
Western Electric Co. 


CONDENSERS, ELECTRIC 
Leeds & Northrup Co. 
Marshall, William. 
Western Electric Co. 


CONDENSERS, STEAM 
Allis-Chalmers 


CONDUIT $ 
American Sewer Pipe Co. 
Camp Co., > A 
Clay Product Co. 

Clifton Mfg. Co. 
Johns-Manville Co., H. W. 
McRoy Clay Works. 
National Conduit & Cable Co. 
National Metal Molding Ce. 
Sprague Electric Works. 
Western Electric Co. 


CONDUIT BENDERS 
Western Blectric Co. 


CONDUIT RODS 


Cope, T. J., 
Western Blectric Co. 


Gest, G. M. 
Graner-Mahoney Contracting Co. 
Turner Improvement Co., ‘ 


CONDUIT SYSTEMS 
Gest, QG. M. 


CONSTRUCTION 
Arnold Co., The. 
Bates, Putnam A. 
Byllesby & Co., H. M. 
Central Station Engi eering Ce 


Fergus & Co.. W. L. 

Kelly Eng. Co. John F. 
New England Engineering Co. 
Stone & Webster Eng. Corp. 
Western Electrio Co. 

White & Co., J. G. 
Zimmerman Co., w. H. 


CONSTRUCTION SUPPLIES 
Brady, T. H. 
Oshkosh Mfg. Co. 
Western Electric Co. 


CONTRACTORS 
Electric Controller & Mfg. Co. 
General Electric Co. 


CONTROLLERS 

Allis-Chalmers Co. 
Crocker-Wheeler Co. 
Cutler-Hammer Mfg. Co. 
Eclipse Electrical Mfg. Co. 
Electric Controller & Mfg. Co. 
General Electric Co. 
Independent Electric Mfg. Co. 
Simplex Electric Heating Co. 
Sundh Electric Co. 

Western Electric Co. 
Westinghouse Electric & Mfg. Ce. 


CONTROLLER REGULATORS 
Cutler-Hammer Mfg. Co. 
Eclipse Electrical Mfg. Co. 
Electric Controller & Mfg. Ce. 
Genera! Electric Co. 
Independent Electric Mfg. Ce. 
Lord Mfg. Co. 

Sundh Electric Co. 

Western Electric Co. 


CONVEYING DEVICES 


Minneapolis Steel & Machinery Ge. 


Minneapolis Steel & Machinery Co. 


Westinghouse Electric & Mfg. Co. 


Acheson Graphite Co., International. 


Co. 
Minneapolis Steel & Machinery Co. 


CONDUIT ENGINEERS AND CONTRACTORS 


Electrical Engineers’ Equipment Co. 


COPPER-CLAD WIRE 
Standard Underground Cable Co. 
CORD AND ROPE 
American Steel & Wire Co. 
Belden Manufacturing Co. 
Lowell Ins. Wire Co. 
Samson Cordage Works. 


COUNTERS, REVOLUTION 
Belden Mfg. Co. 


CRANE MOTORS 
Crocker-Wheeler Co. 
Ft. Wayne Electric Works. 
General Electric Ca 
Triumph Electric Co. 
Western Electric Co. 
Westinghouse Electric & Mfg. Co. 


CREOSOTED PRODUCTS 
American Cross Arm Co. 
The Valentine-Clark Ce. 


CROSS-ARMS, BRACKETS, PINS, RTC. 
American Cross Arm Co. 
Anderson Mfg. Co., Albert & J. M. 
Brady, T. H. 

Central Electric Co. 
General Electric Co. 
Lindsley Bros. Co., The. 
Manhattan Elec. Supply Co. 
Morria Iron Co., The. 
Oshkosh Mfg. Co. 

Western Electric Co. 


CUSHIONS, FIELD COIL 
"Massachusetts Chemical Co. 


CUT-OUTS AND SWITCHES 
Anderson Mfg. Co., Albert & J. M. 
Central Electric Co. 

Chicago Fuse Mfg. Co. 
Commonwealth Edison Ce. 


Manhattan Elec. Supply Co. 
Sundh Electric Co. 

Western Electric Co. 
Westinghouse Blectric & Mfs. Ce. 


IMMERS 

Cutler-Hammer Mfg. Ce. 
Independent Electric Mfg, Co. 
Western Electric Co. 


DIRECT MOTOR DRIVES FOR PLANES 
Electric Controller & Mfg. Co, The 
General Electric Co. 

Triumph Electric Co 
Western Electric Co. 
- Westinghouse Electric & Mfg. Co. 


ONNECTING SWITCHES 
De arse Mfg. Co. Albert & J. M. 
General Electric 


Lord Mfg. Co. 
Westinghouse Electric & Mfg. Ce. 


ILLS 
Ft Wayne Electric Works. 
Morse Twist Drill & Machine Ce. 


RYING MACHINERY 
š Buffalo Foundry & Mach. Ce. 


DYNAMOS AND MOTORS 
Allis-Chalmers Co. 
Advance Electric Co. 
Central eri a 
Centu ectric 
Commonwealth Edison Co. 
Crocker, Wheat Co. 

Diehl! g. Co. 

Eck Dynamo & Motor Ce. 


Electric Machinery Co. 
Š Kac otric Manufacturisg OF 


General Blectric Co. 
Mechanical Appliance Ce. 


Kie O o 

1 c 
Westinghouse Electric & Mtg. Ce 
ELECTRIC AIR HEATERS 
Despatch g. Co. 


ARC WELDERS 
ECTRIC Controller & Mis. co. ™ 


LECTRIC COOKING APPARATUS 

Cutler-Hammer Mfg. Ce. 

Electric ; a 

dimples ie Ga, a 

Westinghouse pate i Ce. 
AULT FIND 

Berri’ Patroller & Mfs. Co, T™ 


lex Elec. 
eert Electric Co. 
Westinghouse E i 
c LIGHTER Ce 
Pittsburg Electric weet 
Stanley Patter ss. 
Western Blectric ' 
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ELECTRIC LOCOMOTIVES 
General Electric 
Westinghouse Electric & Mfg. 


ELECTRIC OVENS 
Despatch Mfg. Co. 


ELECTRIC RAILWAYS 
Allis-Chalmers Ca, 
Arnold Co., The. 
Byllesby & Co., H. M. 
Fergus & Co., W. L. 
Genera! Electric Co. 
New England Eng. Co. 
Western Electric Ce, 
Westinghouse Electric & Mfg. Co. 
White & Co., J. G. 


ELECTRICAL SUPPLIES 

Anderson Mfg. Co., Albert & J. M. 
Allis-Chalmers Co. 

Bates, Putnam A. 

Central Electric Co. 
Commonwealth Edison Co. 
Crocker-Wheeler Co. 

General Electric Co. 
Johbns-Manville Co.. H. W. 
Manhattan Electrica! Supply Co. 
Oshkosh Mfg. Co. 

Paiste Co., H. T. 

Stanley & Patterson. 

Western Blectric Co. 

Westinghouse Electric & Mfg. Co. 
Weston Electrical Instrument Co. 


& 
ELECTRODES 
Acheson Graphite Co., 


ELECTROMAGNETS 
Cutler-Hammer Mfg. Co. 
Electric Controller & Mfg. Co. 
General Electric Co. 
Independent Electric Mfg. Co. 
Sundh Blectrie Ce, 
Western Electric Co. 
Westinghouse Electric & Mfg. Co. 


ELECTRO-PLATING MACHINERY 
Crocker-Wheeler Co. 
General Electric Co. 


ENGINES, GAS, GASOLINE AND OIL 
Allis-Chalmers Co. 
Crocker-Wheeler Ce. 
General Electric Co. 
Minneapolis Steel & Machinery Co. 
Westinghouse Machine Co. 


ENGINES, STEAM 
Allis-Chalmers Co. 
Minneapolis Steel & Machinery Co. 
Ridgway Dynamo & ca. 
Westinghouse Machine Co. 


ENGINEERS AND CONTRACTORS 
American Bridge Co. of New York. 
Arnold Co., The. 

Badt-Westburg Electric Co. 
Bates, Putnam A. 
Byllesby & Co., H. M. 
Central Station Engineering Co. 


Ce. 


Central Station Heating & Construc- 


tion Co. 
Clement, Edward B. 
Dixon-Smith Engineering Co. 
Blectrical Engineers’ Equipment Co. 
Fergus & Co., W. L. 


Fowle, Frank F, 
Humphrey, C. W, 
Humphrey, Henry H. 
Jackson, D. C. & W. B. 
Kohler Bros. 


Lyndon, Lamar. 

McMeen, Samuel G. 

Miller, Kempster B. 

New England Engineering Ce. 
Pillabury, Chas. A. 

Sargent & Lundy. 

Scheible, Albert. 

Stone, John Stone, 

Stone & Webster Eng. Corp. 
Turner Improvement Co., J. 
Western Blectric Co. 

White & Co., J. G. 
Woodmansee, Davidson & Sessiens, Ine, 
Yous, Q. Q 

Zimmerman Co., W. H. 


EXPERIMENTAL APPARATUS ; 
Keystone Blectrical Instrument Ca. 


FANS AND FAN MOTORS 


AdGams-Bagnal! Electric Co. 
Central Electric Co. 

Century Electric Co. 

Celonial Fan & Motor Co. 
Gommonwealth Edison Co. 
rocker-Wheeler Co. 

Diehl Mfg. Co. 

Emerson Electric Manufacturing Co. 
Fort Wayne Electric Works. 
General Electric Co. 

Mechanical Appliance Co. 
Peerless Electric Co. 

Sprague Electric Works. 

Stanley & Patterson. 

Wagner Electric Mfg. Co. 
Western Electric Co. 
Westinghouse Electric & Mfg. Ce. 


FAN MOTOR RE 
Western ie CANCES 


w. 


w. 


FAULT FINDERS, ELECTRIC 
Electric Centroller & Mfg. Co. 
FIRE EXTINGUISHERS 
Pyrene Mfg. Ce. 
FIREPLACE, ELECTRIC 
General Electric Coe. 
Westinghouse EBlectrie & Mfg. Co. 


OOF, WOOD 
Johns-Manville Ce. N. W. 


International. 
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FITTINGS, ELECTRIC CRANE 
Electric Controller & Mfg. Co. 
General Electric Co. 


FIXTURES, GAS AND ELECTRIC 
Beardsiee Chandelier Mfg. Ce. 
Benjamin Electric Mfg. Co. 
Federal Sign System (Blectrie). 
Tungstolter Co. 

Western Electric Co. 


FIXTURES, STREET LIGHTING 
Adams-Bagnall Electric Ce. 
Flour City Ornamental Iron Works. 
General Electric Co. 
McDonnell Iron Works. 
Morris Iron Co., The. 
Pittsburgh Transformer Co. 
Wallace Machine & Foundry Co. 


FLASHERS 
Reynolds Electric Flasher Mfg. Co. 


FLEXIBLE COUPLINGS FOR SHAFTS 
Electric Controller & Mfg. Co. 
General Electric Co. 

Westinghouse Electric & Mfg. Co. 


FLAT IRONS, ELECTRIC 
General Electric Co. 
Simplex Elec. Heating Co. 
Western Electric Co. 
Westinghouse Electric & Mfg. Ce, 


FLEXIBLE SHAFTS 
Stow Mfg. Co. 

FRICTION TAPES AND CLOTHS 
Genera! Electric Co. 
Johns-Manville Co., H. W. 
Massachusetts Chemical Co. 
Standard Paint Co. 

Standard Underground Cable Co. 
Western Electric Co. 


FURNACES, ELECTRIC 
Hoskins Mfg. Co. 
Keystone Electrical 


FUSES 
Central Electric Co. 
Chicago Fuse Mfg. Co. 
D & W Fuse Co. 
Detroit Fuse & Mfg. Co. 
General Electric Co. 
Johns-Manville Co., H. : 
Manhattan Electrica! Supply Co. 
Western Electric Co. 
Westinghouse Electric & Mfg. Co. 


FUSE WIRE .Ț 
Chicago Fuse Mfg. Co. 
General Electric Co. 
Western Electric Co. 
Westinghouse Electric & Mfg. Co. 


GAINS, STEEL 
Belden Mfg. Co. 


GAS PRODUCER POWER PLANTS 
Minneapolis Steel & Machinery Co. 
Westinghouse Machine Co. 


GAUGES 
Keystone Electrical Instrument Co. 


GEARS 
Chicago Rawhide Mfg. Co. 


Instrument Co. 


General Electric Co. 
New Process Raw Hide Co. 
GENERATORS 


Allis-Chalmers Co. 
Crocker-Wheeler Co. 

Electric Machinery Ca, 

Fort Wayne Electric Works. 
General Electric Co. 

Ridgway Dynamo & Engine Co. 
Triumph Electric Co. 

Western Electric Co, 

Westinghouse Electric & Mfg. Co. 


GLASS COVERS 
Haskins Glass Co. 


GLOBES, SHADES, ETC. 
Central Electric Co. 
Fostoria Glass Specialty Ce. 
Gill & Co., Ine. 
Haskins Glass Co. 
Holophane Co. 
Jefferson Glass Co. i 
Phoenix Glass Co. 
Western Electric Co. 
Westinghouse Electric & Mfg. Co. 


GRAPHITE 
Acheson Graphite Co., International. 
Dixon Crucible Co., Joseph. 
Holmes Fibre-Graphite Mfg. Ce. 


GRAPHITED GREASE 
Acheson Graphite Co., Internatienal. 


GROUNDS 
Lord Mfg. Co. 


GROUND CONNECTION CLAMPS 
General Electric Co. 
Western Electric Co. 


HANGERS, CONDUIT AND MOULDING 
Minerallac Electric Co. 
Western Electric Co. 


HEATING APPARATUS 
Cutler-Hammer Mfg. Co. 
General Blectric Ca 
Hoskins Mfg. Co. 
Johns-Manville Co., H. W. 
Simplex Electric Heating Ce. 
Western Electric Co. 
Westinghouse Electric & Mfg. 


HEATING (EXHAUST STEAM) 
American District Steam Co. 


HOISTING MACHINERY 
Allis-Chalmers Ce. 
General Electric Ce. 


HYDRAULIC MACHINERY 
Allis-Chalmers Co. 


Ce. 


IMPREGNATING APPARATUS 
Buffalo Foundry & Machine Co. 


INDICATORS, SPEED 
Keystone Electrical 


INNER GLOBES 
Fostoria Glass Specialty Co. 
General Electric Co. 
Phoenix Glass Co. 
Western Electric Co. 
Westinghouse Electric & Mfg. Co. 


INSTRUMENTS 
Bristol Co. 
Columbia Meter Co. 
Cutter Electrical & Mfg. Co. 
Duncan Electric Mfg. Co. 
Esterline Co. 
Fort Wayne Electric Works. 
General Electric Co. 
Gurley, W. & L. E. 
Johns-Manville Co., H. W., 
Keystone Electrical Instrument Co. 
Leeds & Northrup Co. 
Roller-Smith Co. 
Sangamo Electric Co. 
Wagner Electric Mfg. Co. 
Western Electric Co. 
Westinghouse Electric & Mfg. Co. 
Weston Electrical Instrument Co. 


INSULATING CEMENTS 
Dickinson Mfg. Co. 
Massachusetts Chemical Co. 


INSULATING MACHINERY 
New England Butt Co. 


INSULATING MATERIAL 
Ajax Line Material Wks. 
Anderson Mfg. Co., Albert & J. M. 
Dickinson Mfg. Co. 
General Electric Co. 
Haskins Glass Co. 
Hemming Mfg. Co. 
Johns-Manville Co., H. W. 
Massachusetts Chemical Co. 
Mica Insulator Co. 
Minerallac Electric Co. 
Mitchell Rand Mfg. Co. 
Munsell & Co., Eugene. 
Packard Electric Co. 
Standard Paint Co. 
Western Electric Co. 
Westinghouse BNectric & Mfg. Co. 


INSULATING MATERIAL (Heatproof) 
Hemming Mfg. Co. 


INSULATING PAINTS 
Dickinson Mfg. Co. - 
Dixon Crucible Co., Joseph. 
Massachusetts Chemical Co. 
Minerallac Electric Co. 
Packard Electric Co. 
Standard Paint Co. 
Western Electric Ce. 


INSULATORS, GLASS AND PORCELAIN a 
Anderson Mfg. Co., Albert & J. M. 
Brookfield Glass Co. 

Central Electric Co. 

General Electric Co. 

Haskins Glass Co. 

Hemingray Glass Co. 
Johns-Manville Co., H. W. 
Locke Insulator Mfg. Co. 
Western Electric Co. 
Westinghouse Electric & Mfg. Co. 


IRIDIO PLATINUM, WIRE AND S he val 
Baker & Co., Inc. HERT: 


IRONS, ELECTRIC 
Cutler-Hammer Mfg. Co. 
General Electric Co. 
Simplex Electric Heating Co. 
Western Electric Co. 
Westinghouse Electric & Mfg. Co. 


JOINTS, WIRE 
Standard Underground Cable Co. 
Western Electric Co. 


JUNCTION BOXES 
D & W Fuse Co. 
General Electric Co. 
Johns-Manvilie Co., H. W. 
Standard Underground Cable Co. 
Western Electric Co. 


LAMPS, ARC 
Adams-Bagnal! Electric Co. 
Anderson Mfg. Co., Albert & J. M. 
Central Electric Co. 
Excello Arc Lamp Co. 
Fort Wayne Electric Works. 
General Electrice Co. 
Lord Mfg. Co. 
Western Electric Co. 
Westinghouse Electric & Mfg. Co. 


LAMPS, DECORATIVE 
Central Electric Co. 
General Electric Co. 
Western Electric Co. 
Westinghouse Electric & Mfg. Co. 


LAMP GUARDS 
(See Guards, 


LAMP HANGERS 
G. W. Armstrong Co. 


LAMPS, INCANDESCENT 
Banner Electric Co. 
Boston Incandescent Lamp Co. 
Brilliant Electric Co. 
Bryan-Marsh Co, 
Buckeye Electric Co. 
Central Electric Co. 
Columbia Incandescent Lamp Ce. 
Colonial Electric Co. 
Commonwealth Edison Ce. 
Economical Elec. Lamp Ce. 
Economy Electrie Co. 
Fort Wayne Electric Works. 
Fostoria Incandescent Lamp Ce. 
Franklin EBlectrio Mfg. Ce. 
General Electrice Co. 


Instrument Co. 


Incandescent Lamp.) 
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Hygrade Incandescent Lamp Co. 
Johns- Manville Co., H. W., 

@ Monarch Incandescent Lamp Co. 
Nernst Lamp Co. 
New York Incandescent Lamp Ce. 
New York & Ohio Co. 
Shelby Electric Co. 
Sterling Electrical Mfg. Co. 
Sunbeam Incandescent Lamp Co. 
Union Light & Supply Co. 
Warren Electric and Specialty Ce. 
Western Electric Co. 
Westinghouse Electric & Mfg. Ce 
Westinghouse Lamp Co. 


LAMPS, MERCURY-VAPOR 
Cooper Hewitt Electric Co. 


LAMPS, VACUUM TUBE 
Moore Light Co. 


LIFTING MAGNETS 
Cutler-Hammer Mfg. Co. 
Electric Controller & Mfg. Co. 
Independent Electric Mfg. Co. 
Sundh Electric Co. 

Western Electric Co. 


LIGHTING PLANTS 
Allis-Chalmers Co. 
Crocker-Wheeler (Co. 
Fort Wayne Electric Works. 
General Electric Co. 
Stanley & Patterson. 
Triumph Electric Co. 
Western Electric Co. 
Westinghouse Electric & Mfg. Ce. 


LIGHTING SYSTEMS 
Fort Wayne Electric Works, 
Johns-Manville Co.. H. W. 
Pittsburgh Transformer Ce. 


LIGHTNING ARRESTERS 
Anderson Mfg. Co., Albert & J. M. 
D & W Fuse Co. 
General Electric Co. 
Johns-Manville Co., H. W. 
Lord Mfg. Co. 
Western Electric Co. 
Westinghouse Electric & Mfg. Ce. 


LINE MATERIAL 
Ajax Line Materia! Works 
Anderson Mfg. Co., Albert & J. M. 
General Electric Co. 
Johns-Manville Co., H. 
Klein & Sons, Mathias. 
Morris Iron Co., The. 
Oshkosh Mfg. Co. 
Western Electric Co. 
Westinghouse Electric & Mfg. Ge. 


LOCOMOTIVES, ELECTRIC 
General Electric Co. 
Westinghouse Electric & Mfg. Ce. 


LUBRICANTS 
Acheson Graphite Co., International. 
Dearborn Drug & Chemical Werke 


MACHINE TOOLS AND MACHINERY 
Allis-Chalmers Co. 
Mechanical Appliance Ce. 
New England Butt Co, 


MACHINES, WIRE MEASURING 
Minneapolis Elec. & Construction Ga 


MAGNETS 
Cutler-Hammer Mfg. Co. 
D & W Fuse Co. 
Electric Controller & Mfg. Ce. 
Independent Electric Mfg. Ce. 
Sundh Electric Co. 


MAGNET WIRES 
(See Wires, Bare and Insulated.) 


MAGNETIC SOLENOIDS 
Cutler-Hammer Mfg. Co. 
Electric Controller & Mfg. Ce. 
General Electric Co. 
Independent Electric Mfg. Ce, 
Sundh Electric Ca 


MAGNETIC SWITCH CONTROLLBRS FOR 
LARGE MOTORS 
Cutler-Hammer Ca, 
Electric Controller Mfg. Ce. 
Independent Electric Mfg. Co. 
Sundh Electric Co. 
Westinghouse Electric & Mfg. Ga 


MAST-ARMS 
Ajax Line Material Worka 
Brady, T. H. 
Morris Iron Co., The. 
Pittsburgh Transformer Ce. 


METALS 


Baker & Co.. Inc. 


S 
Columbia Meter Co. 
Duncan Electric Mfg. Co. 
Esterline Co. 
Federal Sign System (Bilectric), 
Fort Wayne Electrie Works. 
General Electric Co. 
Johns-Manville Co., H. W. 
Sangamo Electric Co. 
Western Electric Co. 
Westinghouse Electric & Mfg. Ce. 
Weston Electrical Instrument Ge, 
METER COVERS, GLASS 
Haskins Glass Co. 
MICA 
Mica Insulator Co. 
Munsell & Co., Eugene. 
MINING MACHINERY 
Allis-Chalmers Co. ` 
RS 
MOTO! Dynamos and Motora.) 
AME PLATES 
n Schwerdtie Stamp Co., The. 
ORGAN BLOWERS ,ELECTRIC 
_ Kinetic Engineering Ce. > 
OJTLeT BOXES AND COVERS 
Chicago Fuse Mfg. Ce. 
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CLASSIFIED INDEX—Continued. 


Opalux Company. 


General Blectrie Ce. 
Phoenix Glass Co. 


Johus-Manville Co., H. W. 


Western Blectric Ce. o | REPAIRS 
OUTLET BOX RECEPTACLES Commonwealth Edison Co. 
Benjamin Blectric Mfg. Ce. Waterbury 


Co. 

Western Blectric Co. Westinghouse Electric & Mfg. Co. 
OZONIZIRG APPARATUS 
General Biectric Co. 

S, INSUL 


General Electric Co. 
Independent Electric Mfg. Ce. 
Sundh Electric Co. 
western Electric Co. 
Westinghouse Electric & Mfg. Co. 
RESISTANCE 
Cutler-Hammer Mfg. Co 
General Biectric Co. 
Independent Electric Mfg. Ce. 
Simplex Electric Heating Co. 
Sundh Blectric Co. 


Westinghouse Electric & Mfg. Ce. Western Blectric Co. 


Wm. Wurdack Blectric Mfg. Ce. Westinghouse Electrio & Mfg. Co. 
PATENT SOLICITORS REVERSING CONTROLLERS FOR CRANES 
Bain nt Howard B. AND SIMILAR SERVICE 
Cutler-Hammer Mfg. Co. 


Duvall, Edw. 8. 

Bcheible, Albert. 

Siggers & Siggers. 
PHOTOMETER STANDARDS 

Blectrical Testing Laboratories. 
PIGTAILS, CARBON BRUSH 

Belden Mfg. Co. 
PITAONS 

Chicago Rawhide Mfg. Ce. 

General Electric Co. 

New Process Rawhide Co. 
PINS, BRACKETS, ETC. 

(Bee Cross-Arms, Brackets, Bto.) 
PLATINUM PRODUCTS 

American Platinum Works. 

Baker & Co., Inc. 
PLATINUM WIRE AND SHEET, PLATINUM 

CRUCIBLES AND DISHES, PLATINUM 


RIVETS 
American Platinum Works. 
Baker & Co., Inc. 
PLUGS, ATTACHMENT 
Anderson Mfg. Co., Albert & J. M. 
General Biectric Co 


Electric Controller & Mfg. Co. 
General Electric Co. 
Independent Electric Mfg. Co. 
Westinghouse Blectric & Mfg. Co. 
RHEOSTATS 
Crocker- Wheeler Co. 
Cutler-Hammer Mfg. Co. 
Cutter Blectrical & Mfg. Co. 
Electric Controller & Mfg. Ce. 
General Electric Co. 
Independent Electric Mfg. Co. 
Simplex Electric Heating Ce. 
Sundh Electric Co. 
Western Blectric Co. 
Westinghouse Blectric & Mfg. Ce. 
RUBBER, MOLDED 
Dickinson Mfg. Co. 
Massachusetts Chemical Co. 
RUBBER SPECIALTIES 
Dickinson Mfg. Co. 
SCHOOLS AND L 
American School of Correspendence. 


SEALS 
Bchwerdtle Stamp Co., The. 


Western Electric Co. | , TELEPHONE 
Westinghouse Electric & Mfg. Ce. LECTORS Blectric & Mfg. Ce. 
PLUGS, FUSE SHADEHOLDERS 


General Bilectric Co. 

Johns-Manville Ce, H. W. 

Western Eleotric Co. 
POLES AND TIES (Wooden) 

Crawford Cedar Co. 

Duluth Log Co. 

Lindsley Bros. Co., The. 

Morrison Lumber Co., J. W. 

National Pole Co. 

Naugle Pole & Tie Co. 

Page & Hill Co. 

Partridge Lumber Co., T. M. 

Sterling & Bon Co., wW. C. 


General Electric Co. 
Western Electric Co. 
SHOCK ABSORBERS 
National Electric Co. 
SIGN REFLECTORS 
Reynolds Electric Flasher Mfg. Co. 
SIGNS. ELECTRIC 
Electric Ad-Lite Co. 
Federal Sign System (Blectric). 
Pittsburg Blectric Specialties Ce. 


SLATE 
Sundh Blectric Co. 


Torrey Cedar Co. SLEEVING 
Valentine-Clark Co. Belden Mfg. Co. 

Western Electric Co. Standard Under and Cable Ce. 
Worcester Co., C. H. SMOKESTACES, S Z 
POLES, TREATED Minoa pona teel & Machinery ©°. 

wale rd Bg = Cutler-Hammer Mfg. Co. 
Valentine-Clark Ge, Federal Sign System (Electric). 


General Electric Co. 
Johns-Manville Co., H. W. 
Paiste Co., H. T. 
Western Bilectric Co. 

S., FLA 


POLES AND BRACKETS, (Iron and Steel) 
Fiour Ci Ornamental Iron Werks. 
McDonnell Iron Works. 

Morris Iron Co., The. 
Wallace Machine & Foundry Ce. 

POLE STEPS 
American Steel & Wire Co. 

Oshkosh Mfg. Co. 


HING 
Westinghouse Blectric & Mfg. Co. 
SOLDERING STICKS AND PASTE 


Belden Mfg. Co. 
Blake Signal & Mfg. Co. 


POTENTIS ETERS 5 Ce Burnley Battery & Mfg. Co. 
POT HEADS ° Western Blectric Co. 
Oxkonite Co. SOLENOIDS 


Cutler-Hammer Mfg. Co. 
Blectric Controller & Mfg. Ce. 
General Electric Co. 
Independent Electric Mfg. Co. 
Sundh Electric Co. 
Western Electric Co. 
SPARK COILS 
Manhattan Electrica) Supply Co. 
Western Electric Co. 
SPARKING POINTS 
Baker & Co., Inc. 
SPEAKING TUBES 
Central Electric Co. 
Manhattan Electrical Supply Ce. 
Ostrander & Co., W. R. 
Western Electric 


Btandeard Underground Cable Ce. 


PRINTING ATTACHMENT FOR METERS 
Minerallac Bilectrio Co. 
PULLEYS 
Ajax Line Material Works. 
PUMPING MACHINERY 
Allis-Chalmers Co. 
Minneapolis Steel & Machinery Ce. 
PUSH BUTTONS 
Cutler-Hammer Mfg. Co. 
Manhattan Blectrical Supply Ce. 
Western Electric Co. 


PYROMETERS 
Bristol Co. 
Keystone Electrical Instrument Ce. 
RAIL BONDS 
Gegeral Electric Co. 
Johns-Manville Co, H. W. 
Lord Mfg. Co. 
Rail Joint Co., The 
Roebling’# Sons Co., John & 
Western Blectric Ce. 


RAIL JOINTS 
Rall Joint Co., The. 
Western Electrie Ce. 


RAILWAY SPECIALTIES, ELECTRIC 
Anderson Mfg. Co., Albert & J. M. 
Biake Signal & Mfg. Ce 
Central Electrio Ce, 

Genera! Electric Ce. 
Johns-Manville Co., N. W. 

Lord Mfg. Ce. 

Morris Iron Co., The. 

Oshkosh Mfg. Co. 

Rall Joint is 

Western Eleetrie Ce. 
Westinghouse Electrie & M8q Ce. 

REFLECTORS 

Gill & Co. 

Haskins Glass Ca 

Holephane Co. 

Jefferson Glass Ce. 

Morris Irom Co., The. 
National X-Ray Refieeter Oa, 


ESET CIRCUIT-BREAKERS 
Cutler-Hammer Mfg. Co. 
Cutter Electrical & Mfg. Co. 
Electric Controller & Mfg. Ce. 
General Electric Co. i 
Independent Electric Mfg. Ce. 
Sundh Electric Co. 
Western Electric Co. 
Westinghouse Electric & Mfg. Co. 
SPECIALTIES 
Ajax Line Material Works. 
Anderson Mfg. Co., Albert & J. M. 
Benjamin Electric Mtg. Co. 
Cutler-Hammer Mfg. Co. 
General Electric Co. 
Paiste Co., H. T. 
Pittsburg Electric Specialties Co. 
Wm. Wurdack Electric Mfg. Co. 
SPEED INDICATORS 
Weaton Electrical Instrument Co. 
SPLICING COMPOUND 
Johns-Manville Co.. H. W. 
Massachusetts Chemical Ce. 
Minerallac Flectrie Co. 
Standard Underground Cable Ce. 
SPRINGS 
Manross & Sons, F. N. 
STAGE LIGHTING APPARATUS 
: Anderson Mfg. Co., Albert & J. M. 


Co. 
SPECIAL OVERLOAD WO-VOLTAGE, AND 


Johns-Manville Co., H. W. 

Sundh Electric Ce. 
STANDARD CELL 

Leeds & Northrup C 


STAPLES, INSULATED 
Blake Signal & Mfg. Co. 
Goldmark, James. 

STARTERS, ELECTRIC MOTOR 
Cutler-Hammer Mfg. Co. 
Electric Controller & Mfg. Co. 
General Electric Co. 
Independent Electric Mfg. Co. 


STEAM SPECIALTIES 
American District Steam Co. 
New Process Raw Hide Co. 

STEEL 


Jessop & Sons, Ltd., Wm. 


TEEL STAMPS 
Schwerdtie Stamp Co., The. 


STENCILS 
Schwerdtle Stamp Co., The. 


STOKERS 
Babcock & Wilcox Co. 
Westinghouse Machine Co. 
STORAGE BATTERIES 
Blectric Storage Battery Co. 
Gould Storage Battery Co. 
United States Light & Heating 
Western Electric Co. 
Willard Storage Battery Co. 
STOVES, ELECTRIC 
Cutler-Hammer Mfg. Co. 
General Electric Co. 
Hughes Electric Heating Cc. 


S 
Ajax Line Material Works. 


SUPPLIES, G ELECTRICAL 
Central Blectric Co. 
Commonwealth Edison Co. 


General Electric Co. 
Manhattan Elec. Supply Co. 
Stanley & Patterson. 
Western Blectric Co. 


SWITC 
Allis-Chalmers Co. 
Mfg. Co., Albert & J. 


Triumph Blectric Co. 
Wagner Electric Mfg. Ce. 
Western Biectric Co. 


SWITCHBOARD MATS 
s Massachusetts Chemical Co. 


(] ` 
Anderson Mfg. Co., Albert & J. 
Central Blectric Co. 
Cutler-Hammer Mfg. Co. 
Cutter Electrical & Mfg. Co. 
Detroit Fuse & Mfg. Co. 
Economy Sswitchbox & Mfg. Co. 
Blectric Controller & Mfg. Co. 
General Blectric Co. 
Hart Mfg. Co. 
Independent Electric Mfg. Co. 
Lord Mfg. Co. 
Machen & Mayer Elec. Mfg. Ce. 
Metropolitan Bilectric Mfg. Co. 
sundh Electric Co. 
Western Electric Co 


SWITCH BOXES 
Chicago Fuse Mfg. Co. 
D & W Fuse Co. 
Economy gwitchbox & Mfg. Co. 
General Electric Co. 
Western Electric Co. 
SYNCHRONISM RECORDERS 
Chemelectric Co. 


TACHOMETERS 
Keystone lect NG" Instrument 


Johns-Manville Co., H. W. 
Massachusetts Chemical Co. 


TAPES 

Belden Mfg. Co. 

General Blectric Co. 
Johna-Manville Co., H. W. 
Minerallac Electric Co. 

Morris Iron Co., The. 

Okonite Co. 

Packard Electric Co. 

Standard Underground Cable Co. 
western. Ter Co. 

Baltimore Machine Products Ce. 
Central Electric Co. 

Manhattan Electrical Supply Co. 
Stanley & Patterson. 

Western Blectrio Co. 


TING 
Electrical Testing Laboratories. 
TESTING APPARATUS 
Keystone Electrical Instrument 
THEATER DIMMERS 
Cutler-Hammer Mfg. Co. 
General Electric Co. 
Independent Electric Mfg. Co. 
Simplex Electric Heating Co. 
Western Electric Co. 
THERMOMETERS. ELECTRIC 
Leeds & Northrup Co. 
Keystone Blectrical Instrument 
TIES CROSS-ARMS, BRACKETS. 
CLIMBERS, ETC 
American Cross Arm Co. 
Brady, T. H. 
Central Blectrie Co. 


Westinghouse Blectric & Mfg. Co. 


0. 
Weston Electrical Instrument Co. 


Westinghouse Electric & Mfg. Co. 


American Bridge Co. of New York. 


Co. 


Westinghouse Blectric & Mfg. Co. 
HBOARDS 


M. 


Westinghouse Electrio & Mfg. Ce. ` 
Wm. Wurdack Blectric Mfg. Ce. 


M. 


Co. 


Co. 
PINS, 
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Klein & Son, Mathias. 
Oshkosh Mfg. Co. 
Sterling & Son Co., W, C. 
Western Electric Ce. 
TIME SWITCHES 
erson Mfg. Co., Albe : 
General Electric Co. a ee 
Hartford Time Switch Ce. 
Neda EAE Fi Supply Ce. 
olds ectric Flash 
Sundh Electric Co. a 
Western Electric Co. 
Westinghouse Electric & Mfg. Ca 
TOOL STEEL 
Jessop & Sons, Ltd, Wm. 
TOOLS 
Billings & Spencer Ce. 
Klein & Sons, Mathias. 
Oshkosh Mfg. Co. 
TOY TRANSFORMERS 
Reynolds Electric Flasher Mfg. Co. 


TRANSFORMERS 
Allis-Chalmers Ca. ) 
Crocker-Wheeler Co. 
Duncan Electric Mfg. Co. 
Fort Wayne Blectric Werks. 
General Electric Co. 
Kuhlman Electric Co. 
Mohawk Bilectric Co. 
Packard Electric Co. 
Pittsburgh Transformer Ce 
Triumph Electric Co. 
Wagner Electric Mfg. Ce 
Western Electric Co, 
Westinghouse Electric & Mfg. Co. 


TRANSMISSION MATERIAL; 
General Electric Co. 
Johna-Manville Co. H. W. 


TROLLEY CATCHERS 


Lord Mfg. Co. 
TROLLEY VERS 

Lord Mfg. Co. 
TROLLEY 


HEELS 
General Biectric Co. 
Johns-Manville Co., H. W. 
, STORAGE BATTERY AUTO. 
General Vehicle Co. 
TURBINE GOVERNORS 
Allis-Chalmers Co. 
General Electric Co. 


INES, 8 
Allis-Chalmers Co. 
General Electric Co. 
Western Electric Co. 
Westinghouse Machine Ce. 

WATER 


Allis-Chalmers Co. 
UNCOATED ARMATURE TAPESTARD 
SLEEVINGS. 


Beld Mfg. Co. 
UNDERGROUND INSTALLATIONS | 


Turner Improvement Ca, J. W. 


ACUUM DR (e) 

Buffalo Fay. & Machine Ca 
VARNISH, 

General Electric Co. 


Massachusetts Chemical Ge. 
Minerallac Blectric Ce. 
Standard Paint Ce. 


Standard Unde Cable Co. 


LE 
General Vehicle Ce. 
WASHING MACHINES, ELECTRIC 


Co. 

PO RTABLE AID 
Cutler-Hammer Mfg. Ce. 
wail Chalmers Co. 

S- 
a Gnt 
Allis-Chalmers 
WINDERS. ELECTROMAGHET 
Belden Mfg. Co. 
WINDIN 


Chicaga, Fuse eo 
Detroit Tagulated bho Co. 
Diamo wire Ce. 
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man 1 DIRECTORY or ENGINEERS | #x™ 


ENGINEERS 
CONSTRUCTORS 


Electrical — Civil— Mechanica] 
105 S. La Salle Street, CHICAGO 


F. B. BADT 
Pr Sec’y & Treas. 


Badt-Westburg Electric Co. 
ENGINEERS AND EXPERTS 
Electrical and Mechanical 


Monadnock Bi Chicago 
pate Wt Ey fa oe 


FOREE BAIN 


Expert in 


PATENT CAUSES 


947 & 949 Monadnock Bik. 
CHICAGO 


PUTNAM A. BATES 


Consulting 
ELECTRICAL ENGINEER 


3 Rector Street NEW YORK CITY 


H. M. BYLLESBY & CO. 


ENGINEERS 
206 South La Salle Street, Chicago 
Portland, Ore. Oklahoma City, Okla. 
Mobile, Ala, 


THE CENTRAL STATION 
ENGINEERING CO. 


Designers and Builders 
Central Station Heating Plants 


Telephone Randolph 2495 
First National Bank Bldg., Chicago 


Central Station Heating 
and Construction Co. 


J. A. Bendure, Pres. 
ENGINEERS and B DERS 
of Central Station H. ; Plants 


714 Ellicott Square Baffalo, N, T, 


THE ARNOLD COMPANY 


P. A. WESTBURG 


Harris Trust Bldg. 


Plans, Specifications, Supervision of Construction 


EDWARD E. CLEMENT 


Consulting Engineer 
Patent Attorney 


Expert Opinions, Testimony in Court 
Cases, Reports on Validity ànd t e 
o 


ment, Perfecting and Developing of 
ventions. Patents and Patent Causes. 


Dixon-Smith Engineering 
mpany 
CONSULTING ENGINEERS 
Wright Building 
Municipal Saint Louis Industria] 
Electric Lights Water Works Power Plante 


Bxaminations, Reports, Estimates, Plans, Specifi- 
cations. Supervision and Purchasing 


W. L. FERGUS & CO. 


CONSULTING MECHANICAL AND 


ELECTRICAL ENGINEERS 


1509 Fisher Bldg. Chicago 


FRANK F. FOWLE 


CONSULTING 
ELECTRICAL ENGINEER 
Specifications, Plans, Estimates, Investigations, 

sals Repo Supervision of Oom 
mikre Special nkon ts Telephone Ba- 
gineering and Transmission. 


Marquette Building, Chicago 


C. W. HUMPHREY 


Consulting and Designing 
ENGINEER 


Specifi tions, Supervision, 
inati is. Cost Analysis. 
Electrical Mechanical 
THE ROOKERY—CHICAGO 


HENRY H. HUMPHREY 


CONSULTING ENGINEER 


Isolated Lighting Plants 
Central Lighting Stations 
Industrial Power Plante 


Seite 1312, Chemical Building, St. Louis 


D. C. & Wm. B. JACKSON 


ENGINEERS 


CHICAGO BOSTON 
84 State Street 


General Superintendence and Management 
Examinations and Reports 


Financial Investigations and Rate Adjustments 


OFFIC 
McGill Building, Washington, D. C. 


Frederick Sargent 
Wm. 8. Monroe 
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KOHLER BROS. 


CONTRACTING 
ELECTRICAL ENGINEERS 


LIGHTING POWER RAILWAYS 


1804-1806-1808-1810-1812 Fisher Bldg. 
CHICAGO 


LAMAR LYNDON 
CONSULTING ELECTRICAL 
ENGINEER 


Long Distance Power Transmission 
and Alternating Current Prob- 
lems a Specialty 


2 Rector Street New York 


WILLIAM MARSHALL 
Electrical Engineer 


NEW YORK 
Electric Condensers Standards a Specialty 


709 Lexington Ave. 


Samuel G. McMeea Kempeter B. Miller 


McMEEN & MILLER 
Electrical Engineers 
Telephony Telegraphy Signaling 
Lighting Power 
1454 Monadnock Block Chicago 


NEW ENGLAND 
ENGINEERING CO. 


ENGINEERS AND CONSTRUCTORS 
50 Church St., New York. Waterbury, Coan. 
Investigations and Reports 
Pane, Sgecicains Fatima 


CHARLES L. PILLSBURY 


CONSULTING, MECHANICAL 
and ELECTRICAL ENGINEER 


Consulting Engineer to Minnesota 
State Board of Control 


Suite 805 Metropolitan Life Bldg. 
MINNEAPOLIS, MINN, 


Ayres D. La 
Ed d 


SARGENT & LUNDY 
ENGINEERS 


RAILWAY EXCHANGB 


Cor. Jackson and Michigan Boulevards 
CHICAG 
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INTERESTS 


ALBERT SCHEIBLE 


RESEARCH ENGINEER 
and Solicitor of Patents 


Proble l f 
m solving of manufacturers 


and investors. 


17 NORTH LA SALLE ST. CHICAGO 


JOHN STONE STONE 
Consulting Electrical Engineer 


15 Gramercy Park 


31 State Street 
Boeton, Mass. - New York 


STONE & WEBSTER 
ENGINEERING 
CORPORATION 
CONSTRUCTING ENGINEERS 
BOSTON, MASS. 


J. G. WHITE & COMPANY 
ENGINEERS, CONTRACTORS 


43-49 Exchange Place 41-43 Wall Streeé 
EW YORK, N. Y. 

First National Bank Bldg.. Chicago, Ill. 
Alaska Com. Bank Bldg., San Francisco, Cal. 
London Corresp’d'ta; J. G. White & Co., 

Ltd., 9 Cloak Lane, Cannon Street 
Principal Phi 


lippine Office: Manila, P, f 


WOODMANSEE, 
DAVIDSON & 
SESSIONS, Inc. 


Consulting Engineers 
Power Plants, Examinations and Appraisals 


First National Bank Bldg., CHICAGO 
629-630 Wells Bldg., MILWAUKEE 


YOUNG, C. G. 


Engineering and Construction 
Plans, Methods, Operation 
Reports for Financing 
Sixty Wall St., NEW YORE 


W. H. ZIMMERMAN CO. 
Engincers and Constractors 


Power Plants, Hydro-electric Develop- 
ments, Electric Railways & Ceatral 


Heating Systems. 
Experts en Investigations and Reports. 
First National Bank Bldg., Chicago 
Branch Office, Lansing, Mich. 


The fuel value of coal ordinarily varies from 9,000 to 15,000 B. t. u. 
ash content of coal ordinarily varies from 4 p. c. to 30 p.c. Other variables 


The 


— eee 


C O A L T E S T are important. ‘Tests of coal are made by us for many careful purchasers who 


begrudge the cost of their ash pile. Write for our coal booklet. 


ELECTRICAL TESTING LABORATORIES 


8Oth Street and East End Avenue e 


: NEW YORK, N. Y. 
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Reliable Power, 


c CUa t Ssor Motors 


A motor is judged by the service it 
gives. By the amount of work it does per 
current hour. 

Watson Motors deliver the highest 
amount of power at the lowest current cost 

' —keep running without repair. There’s a 
Watson for every need. 4 to 45 H.P., all 
types for direct or alternating current service. 

We have added five new frames to our polyphase line. Write 
us for information and our catalog. 


Mechanical Appliance Co. 


Department E Milwaukee, Wis. 


Are applicable to any kind of ser- 
vice and give good service at 
low power cost. 


They are well designed, highly efficient 


and will stand hard work. 


New York, 243 Canal St. 
Pittsburgh, 1415 Keenan Bids. Blowers—Grinders—Polishers 


Cincianati, 126 W. Second St. 


Minneapolis, 1323 Hennepin Ave. ROTH BROS. & CO. 


San Francisco, Monadnock Bids. 1404 W. Adams Street CHICAGO 


SINGLE-PHASE AND POLYPHASE MOTORS 


N s. — ` $ f f 
ar A 9 Ph 
T LOUIS, S 


TRANSFORMERS :: INSTRUMENTS :: A. C. GENERATORS :: A. C. RECTIFIERS 
. Write For Bulletins 


CommonweEALTH Epison COMPANY 
REPAIR SHOPS 


FIRST-CLASS EQUIPMENT 
THROUGHOUT 


Dynamos, Armatures, Motors, Arc Lamps, Instruments 
<img GRADE MACHINE WORK OF ALL KINDS CORRESPONDENCE SOLICITED 


First Cost Low 


For 
Direct Current 
Power Motors 


“PEERLESS” 


Of smaller horse power and lower cost 
than multi-polar motors. “ wW” Bi- 
Polar Motors fill the demand for a depend- 
able motor for driving all kinds of small 
machines. There is a great field — stock 
Peerless Motors and get your share of the 

siness. 

Just write— we will send full information. 


THE PEERLESS ELECTRIC CO., Warren, Ohio 


SALES AGENCIES, ALL PRINCIPAL CITIES 


WE MANUFACTURE 


Single-Phase Motors 


For any Commercial Vo any F Between 25 and 
140 cycles, Heri ertical, and Geared Types. 
They are Self -Starting ader Fali Lead. ‘4 to 40 H. P. 


CENTURY ELECTRIC CO. 


19th and Olive Streets. ST. LOUIS, MO. 


Second to none in the electrical feld! 


Richmond Polyphase Motors — 
2 and 3 phase Ylto 100 H. P. F Sara 
satisly every demand for high efficiency and power wasl | 
factor. Write for copy of Bulletin No. 14 a 
eon and learn how Richmond Motors can J, es J 


RE reduce your operating expenses. Ze 
Richmond Electric Cv. sorry 


Combination of 


Stow Flexible Shaft 


and Multi-Speed Moter 
Deities 


Practically dust and water-proof. P Portable 
Bening, Emery Grinding, ete Write foe Catalogus and 


Stow Mfg. Co., Binghampton, | LY. 


General Furupean Agents. S. lle 
85 Queen Victoria Stret, Londen, 


— 


ANY BRUSH TR 


Perhaps Dixon’s Graphite Brushes will just meet your 
difficulties; they have and are giving satisfaction 1N 
hundreds of plants. 

Our free Booklet 48-M may help you out. 


JOSEPH DIXON CRUCIBLE C0. 
JERSEY CITY, N. J. | 


WITH DOUBLE-FLANGED 
For Securing Brackets and Fixtares e ee: 
“Marble Slabs, Steel Collings <s | 
Walls. Maire Screws of Naile fail bed. 


Write fer 


THE THOMAS WRIGLEY, 
416 S. Dearborn Sts & 
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fy TRADE MARK 


= Any Horse 
= Power 


Motors for Centrifugal Pumps 


Commutating Pole Type 


Speed 


RK (| 20 H. P., 1500 R. P. M. Type “K” Motor, Driving Centrifugal Pump 


BRANCHES: NEW YORK CHICAGO 


\\ G le 


$ 
r. 


— 
<= 
> 
Satta 


Won't You Try Just One 
New Process Noiseless Pinion? 


If you want relief from noisy 
metal to metal gears you should 
) see New Process Noiseless Pinions 
» in service—preferably in your own 
shop. 


No matter what gears you 
have or how aggravated the trouble, 
one trial at practically .no expense 
will surely convince that New 
Process Pinions will do your work 
silently and without attention. 


Won't you make a trial at our 
risk on your noisiest most trouble- 
some drive? We want the con- 
ditions severe for we know first 
that New Process Pinions will make good, and second that their 
real worth will become evident quickest where noise and vibra- 
tion nuisances are worst. 


Write for book on “Noiseless Transmission of Power.” 


The New Process NP 


OFFICE & WORKS 


© SYRACUSE, N.Y. 


Standard ratings from 1 H. P. to 200 H. P. at 900 R. P. M., 1200 R. P. M., 1500 R. P. M. and 1800 R. P. M. 
Described in Bulletin 103 


Diehl Manufacturing Company 


ELIZABETHPORT, NEW JERSEY 


PHILADELPHIA BOSTON 


FRICK ANNEX BLDG., PITTSBURGH 


The Simplicity of 
Crocker-Wheeler 
Three Wire Generators 


is well shown by this illustration. Except for the one collector ring 
you could not tell it from the armature of a two wire machine. 
Crecker-Wheeler Three Wire Generators require no auxiliary 


equipment, such as balancers er transformers; no complicated 
wiring, elther internal or externak oniy one cellector ring. 


FH These machines have other strong dus qualities that it is important for you to 
know about. Bulletin 144K describes 


CROCKER -WHEELER CO. 


AMPERE, N. J. 


BIRMINGHAM BOSTON CHICAGO CLEVELAND DENVER 
DETROIT NEWARK NEW HAVEN NEW YORK PHILADELPHIA 
PITTSBURG SAN FRANCISCO SYRACUSE 


WILLIAMSPORT, PA. 
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CUTLER-HAMMER 


a Be 


Motor Starters and J« 
aes Speed Regulators ted 


NOV goad Baie. A. C. AND D. C. ALL TYPES 


a 


The Cutler-Hammer standard line of manually operated and auto- 
matic motor starters and speed regulators 1s the largest on the market. 
Minor changes or additions often take care of complex and special 
problems. 

Data on motor control has been accumulated during the won 20 
years of our existence. The result and experience of our exclusive 
application to motor control engineering 1s at your service. 

Engineers, Contractors and ‘Central Station Power Departments 
Carpenter Type Controller will find this service of special advantage when planning motor instal- a 

Machine Tools. lations. The best results often hinge upon the selection of the proper = "taints 
starting or controlling apparatus. 

Our general he contains bulletins on over 3000 standard types 
and sizes of starting rheostats, speed regulators, machine tool control- 
‘i resistances, self-starters, printing press controllers, pump control- 
ers, etc. 

Special booklets have been published on Elevator Controllers, Crane 
Controllers, Theater Dimmers, Battery Charging Rheostats and Dyna- 
mo Field Rheostats. . 

A. G Polyphase Motor Let us know what you are interested in—we will send you the infor- 
ener mation desired and descriptive bulletins or booklets. 


Speed Regulator. 


The Cutler-Hammer Manufacturing Co. 


MILWAUKEE, WISCONSIN 


Largest Manufacturers of Electric Controlling Devices in the World 


NEW. YORK, Hudson Terminal BOSTON, 176 Federal St. PITTSBURGH, Farmers’ Bonk Building 
Acard it E PEES E CHICAGO, Peoples Gas Building PHILADELPHIA, 1261 Chestast St. CLEVELAND, ! Scho field rg single Phase Motor 
Pumps, V PACIFIC COAST AGENTS: Otis & Squires, 579 Howard St., San Francisco. 229 Sherlock Bldg., Portland, Oregon i 
Pe ee vere and W. B. PALMER, 416 E. 3d St., Los Angeles Starter 


The Calculus and Its Applications 
c=) By ROBERT G. BLAINE e~ T 


Most engineers “fight shy’ of alternating-current problems, 
got the thing right in their minds, possibly because the ordinary text- 
one that is a practical treatise for beginners, especially engineering students. 
a real need—a really good elementary work. It’s good for those who want to 
many years’ experience on the part of the author in teaching this subject to students 
it the difficulties which beset the beginner are fully explained, and the principles of the 
equations, are clearly set forth in the simplest language, each rule being illustrated by practical e ons ore ches 
lems in engineering and physics form a feature of the work, which concludes with an up-to-date cha x7 incat $ e 
ter on Harmonic Analysis, of special interest to electrical engineers and students of electrotechnics. a 


507 Marquette Bldg. ELECTRICAL REVIEW PUBLISHING CO. 


WESTERN HEADQUARTERS FOR ELECTRICAL BOOKS 
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The induction motor is a sturdy piece of apparatus, but 
staunch though it is there are many exigencies of service 
from which it should be given such protection as can best be 
secured by the use of a properly chosen I-T-E Circuit 
Breaker. 


The Type ““W,” three pole, Time Limit (DALITE) Circuit 
Breaker shown herewith is admirably adapted to the pro- 
tection of induction motors operating under a wide variety 
of conditions. ‘This form together with others covering 
practically the entire range of industrial service is described 
in our new HAND Book of the I-T-E CIRCUIT BREAKER. 


THE CUTTER COMPANY 


Main Offico and Factory 
PHILADELPHIA 


up, 120 Liberty St., N. H. W. MacVaugh, 1122 Park Bldg., Pittsburgh, Pa. 
er oo Jr., 1555 $1 las aati Block. „Chicago C. E. Wise, 1418 Ford Bldg., Detroit, Mich. 
T.E ey, 611 Ellicott First Se, San Buffalo, N. Y. 
Eccles Be aaler, y Šan Franċieco, Cal. 

Eccles & zmia Co” Angeles , Los Angeles, Cal. 

Eccles & Smi noi a ra peels St , Ore. 

n R. Stare, Seat tle, Wash. 
lElectric Manace Sales Co., Denver, Colo. 


IT sary PAY YOU TO BUY KS! LARGE STO CKS 
CEDAR POLES Mli) | —TWO YARDS AT DULUTH — 


Eoen aR ing acho n the 
ards from 


até and 
SEP icin nds witho aa es 
reight ra 


NATIONAL POLE COMPANY 
ESCANABA, MICH. = 


CONTINUOUS JOINT WERERJJOINT WOLHAUPTER JOINT 
THE RAIL JOINT CO., Cameron Bidg., 185 Madison Ave., NEW YORK CITY 
f Base Supported Rail Joints f Standard and Special Rail Sections, also Girder, Step or Compromis 
rog and Switeh and Insulating Rail Joints, protected by patents 


Con a ere candor ol 


Vacuum Drying and Impregnating | aa 
fonas 


_ machines: 


ALSO 60-DAY, ELEC- 

C _WATCHMAN'S 
AND FRYING-PAN 
OCR a. bor pend d for Cat- 


Inventive Age Publishing 
Company 
National Unios Bidz., Washington, D.C. 


BUFFALO FOUNDRY AND MACHINE CO. 


62 Winchester Ave., BUFFALO, N. Y 


The Prentiss Clock improvement Ce. 
12 Chambers St. Dept, 20 New York City 


On The Press 


Electrical Review and Western Electrician’s 


For 1912 


10 Cents Per Copy 


507 Marquette Building, Chicago 


Moonlight Schedule 


Electrical Review Publishing Company | 
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WESTERN 


CEDAR POLES CROSS ARMS 


We treat our Poles and Pioneers In West 
b f LPPUTIVL estern Pole Industry The LINDSLEY BROTHERS COMP 
Cross Arms with genuine —=" Producers and Migrs.—not Scalpers Spokane, Wash. a 


CRAWFORD CEDAR co. 


MENOMINEE, MICH. 
UNEXCELLED FACILITIES FOR PROMPT SHIPMENT OF 


MICHIGAN CEDAR POLES 


NAUGLE 


The Trinity in Poles 
Oervice-Price- Quality 


f i, We Produce Our Own Stock. 


POLE & TIE CO 
226 S LA SALLE ST 


CHICAGO ILL 


WHITE CEDAR POLES 


Large Stocks. Prompt Ship- 
ments. Reasonable Prices. 


z CEDAR POLES WITH TREATED BUTTS T. M. PARTRIDGE LUMBER CO. 
a _The more you investigate the firmer will be your MINNEAPOLIS :: MINNESOTA 
Ee opinion that our treatment is the best. 

gi 

a a = 

a Lumber Exchange Minneapolis 

= 

= 


TRADEMARKS 


PATENTS fnimanns 


Send your business direct to Washington. Saves time and insures better 
Personai Attention Guaranteed. 26 Years Activo Practice. 
SPECIALTY: “Working on the Failures of Others.” 


. 


SIGGERS & SIGGERS, Patent Lawyers 


Suite 20-25 National Union Buliding, Washington, D. C. 


W.R. OSTRANDER & CO. 


22 Dey Street 


NEW YORK 
Factory: 1 1431 koir Dekalb Ave. 
4 o n, ° ° 
Send for New 700-Page Catalogue, Dept. W. || Speaking Tubes, Etc. 


POLES OF 


STERLING QUALITY 
Oldest Cedar Pole Firm in Business Pu gge 
MICHIGAN WHITE CEDAR 


W. C. STERLING & SON COMPANY 
1880 MONROE, MICHIGAN 191] 


CEDAR POLES 


We are overstocked on 7 inch 40, 45 and 50 foot poles 
Write for prices We can save you money 


TORREY CEDAR CO. - Clintonviiie, Wis. 


WHITE CEDAR AND IDAHO POLES 


Our long experience in furnishing White Cedar and Idaho Polea enables us to 
assure our customers that their orders will be filled to their satisfaction. 
e are ing a specialty of producing 6 in. 25 ft. and longer and do not sort 
out the large butts for the “‘class”’ buyers. i , 
Whi edar Ties - We have 2000 5x5 8 Cedar Ties which are dry and can be 
loaded at once. 
We have a large stock of seasoned poles on hand. 


J. W. MORRISON LUMBER CO., 918-19 Lumber Exchange, Minneapolis, Minn. 
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The Brady Mast Arms 


T. H. BRADY, NEW BRITAIN, CONN., U. S. A. 


MAST ARMS, POLE and SWINGING HOODS, HOUSE 
BRACKETS and other specialties for construction work 


Catalogue and Prices Furnished on Application. 


‘CH.WORCESTER’CO 
e TRIBUNE BUILDING CHICAGO.” 
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Send your worn, or damaged electrical 
apparatus to any of our repair shops, and it 
will be returned to you promptly, in first- 
class operating condition. 


Successful repair work requires the same care in the selection of 
material, the same high-grade workmanship, as in the construction of 
new apparatus. 


We select our materials carefully and buy in large quantities, our repair 
charges are, therefore, the lowest consistent with good workmanship. 
A large stock of repair parts is carried in each of our repair shops, and 
we are prepared to take care of any possible emergency, and give our 
customers the quickest service when in need of prompt, reliable repairs 
to their electrical apparatus. 


We have repair shops in the following convenient centers: New York, 
Philadelphia, Pittsburgh, Chicago, San Francisco, Seattle, Los Angeles. 


Our nearest office will give you full information concerning Westing- 
house Repair Shops. 


Field Coils Commutators Armature Coils 


Railway, Light and Power Companies who maintain their own elec- 
trical repair shops will find it to their advantage, when repairing 
Westinghouse Electrical Apparatus to use only Westinghouse 
Repair Parts. 


These parts are shipped direct from our stock rooms and are the same 
in every particular as those entering our finished product. Each part 
during construction and at completion, has been subjected to the most 
rigid inspection and tests, and each part is guaranteed to fit exactly 
in its place. 


Damaged Westinghouse Electrical Apparatus repaired with Westing- 
house Repair Parts, will operate with original Westinghouse efficiency. 


Westinghouse Electric & Manufacturing Compan y 


Atlanta, Ga. 
Baltimore, Ma. Charlotte "No Denver, Colo. Los Angeles, Cal. Philadelphia, Pa. Ban ele, Waal. 


es, 
Birmie Detroit, Mich. Mem Pittsburgh, Pa. Bpokane, Wash. 
Bluesea ay, a chicago, IN. Indianapolis, Ind. Milwaukee, Wis rti Speacuss, N. T 
Boston, Masa Cl cinnati, Ohie Joplin, Mo. Minneapolis, Minn. Richmond, Va. Tacoma, Waeb. 
Bufalo, N. Y Cartalana, Ohio Kansas City, Mo. New Orleans, La. Rochester, N. Y. Toledo, Obie 
Butte, Meat. ` Columbus, Ohio Knoxville, Toan. New York, N. Y. Bt. Louis, Mo. Wash! p. ¢ 
ayton, Ohio Louisville, Ky. Omaha, Neb. Salt Lake City, Utah Wilkes- = 


Westinghouse micctric à Manufacturing Co. of Texas, Dallas, BI Paso and Houston, Texas. 


i : Canadian Westingh ve , 
Mexico: Companta Ingeniera, Importadora y Contratista, & ‘A, (Successors ok O. Braniff & Company), City of Mexice 


=, 
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Remember the name “ Westinghouse” when 
in the market for large or small 


PRIME MOVERS 


of highest efficiency and greatest economy. 


1 Pie P . nS 
ee ee ee ae 
k- 


d 
kr 


ES 


Steam Turbines 
Steam Engines 

Gas Engines 

Gas Producers 
Mechanical Stokers 


Condensers 


N 
é: 
- 
As 
y 


The Westinghouse Machine Co. 


New York ' ; ; 165 Broadway 


131 State Street 


Boston ; ; : : é : ; 
Cleveland , i ; New England Bldg. 
Chicago À ; . i i ; e 39 So. La Salle St. 
Cincinnati À ; : Traction Bldg. 
Atlanta ; ' à ; : ; Candler Bldg. 
St. Louis x ; ~ ; i ' ; Chemical Bldg. 
Pittsburgh . ’ ; 3 k . Westinghouse Bldg. 
Philadelphia . : ; . . North American Bldg. 
Denver ‘ . i ; x 4 Gas & Electric Bldg. 
San Francisco ; : Hunt, Mirk & Co. 
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“National” Metal Molding | wS WIRE COMPAN 
“Sherarduct” Sherardized Conduit — l OTS- gee: 114 LIBERTY S 
 “Fiexsteel” Armored Conductor l | a a 


PITTSBURGH, PA. SAN FRANCISCO, 629 How 


DETROIT | wee | | ects ae 
RUBBER COVERED @ wine JBI Re 


| COMPANY, | “Sterling” 
WIRE © go) | | stanparv 


Boston 
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